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Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii Dergisi

YAZARLARA BILGI

I- Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii Dergisi Genel Bilgiler

Mehmet Akif Ersoy Universitesi (MAKU) Saglik Bilimleri Enstitiisii Dergisi, Mehmet Akif Ersoy
Universitesi Saglik Bilimleri Enstitiisii’niin yayin organidir. Derginin kisaltilmis adi “MAKU Sag. Bil. Enst.
Derg” dir. Y1lda 2 kez yaymlanir. MAKU Saglik Bilimleri Enstitiisii Dergisi saglik bilimleri, (veteriner, tip, dis
hekimligi, hemsirelik ve spor bilimleri) alanlarinda temel ve klinik hakemli bilim yazilarinin yaymnlandigi hakem-
denetimli bir dergidir. Derginin dili Ingilizce’dir. Dergiye gonderilen yazilarin bagka herhangi bir dergide
yayinlanmamis, yayma kabul edilmemis ya da yaymlanmak {izere degerlendirme agamasinda olmamasi gerekir.
Bu kural bilimsel toplantilarda sunulan ve 6zeti yaymlanan bildiriler i¢in gegerli degildir. Ancak, bu gibi
durumlarda bildirinin sunuldugu toplantinin adi, tarihi ve yeri bildirilmelidir. Makalelerin formati “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical Publication
(http:/www.icmje.org/)” kurallarina gore diizenlenmelidir.

Gonderilen yazilar yaym kuruluna ulastiktan sonra oncelikle, yazim kurallarma uygunlugu yoniinden
degerlendirilir; sonucu yazara dort hafta iginde bildirilir. Yazinin, gerek teknik 6zellikleri gerekse genel kapsami
acisindan derginin genel yaym ilkelerine uygun bulunmamasi durumunda yazi reddedilir. Ya da, gerekirse,
yazar(lar)in yaziy1 yazim kurallarina uygun bicimde yeniden gondermeleri istenebilir. Yeniden gonderilen yazilar
benzer bir teknik incelemenin ardindan yazim kurallarina uygun ise danigman denetimi siirecine alinir. Yazi, editor
ve yardimei editorler ile yazinin baslik sayfasini gérmeyen en az iki danigmana gonderilerek incelenir. Yazi, yaymn
kurulunun belirledigi ve bilimsel icerik ve yazim kurallar1 agisindan degerlendirilir. Editdr ve yardimci editorler
gerek gordiigiinde makaleyi liclincli bir danigmana gonderebilir. Hakem belirleme yetkisi tamamen editor ve
yardimct editdrler ve yayin kuruluna aittir. Danismanlar belirlenirken derginin uluslararasi yaym danigma
kurulundan isimler sec¢ilebilecegi gibi yazinin konusuna gore ihtiya¢ duyuldugunda yurt icinden veya yurt digindan
bagimsiz danigmanlar da belirlenebilir. Daha sonra, danigman raporlar1 dikkate alinarak ve gerekirse yazar(lar)la
tekrar iletigim kurularak yaymn kurulunca son redaksiyon yapilir. Yazilarin kabuliine editor karar verir.

Editor yayin kosullarina uymayan yazilari; diizeltmek iizere yazarma geri gonderme, bigimce diizenleme
veya reddetme yetkisine sahiptir. Yazilarin1 geri ¢ekmek isteyen yazarlar bunu yazili olarak editdre bildirmek
durumundadrr. Editér goriilen lizum halinde bazi makaleler hakkinda yaymn yiiriitme kurulunun goriisiine
basvurur. Bu degerlendirme siireci dergiye gonderilen yazi tiirlerinden arastirma yazilarini, olgu sunumlarimni ve
0zgilin yazilar1 kapsar. Diger yazi tiirlerindeki yazilar dogrudan yaymn kurulunca degerlendirilir. Dergiye
gonderilen yazilar yaymnlansim ya da yayinlanmasm geri gonderilmez. Tim yazarlar bilimsel katki ve
sorumluluklarini ve ¢ikar gatigmasi olmadigini bildiren toplu imza ile yayina katilmahdir. Arastirmalara yapilan
kismi de olsa nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gere¢ firmalarinca yapildigi dip not olarak
bildirilmelidir. Dergide yaymlanan yazilar i¢in herhangi bir {icret ya da karsilik 6denmez.

Yayn kurulu yazar(lar)in dergiye gonderdikleri yazilari degerlendirme siireci tamamlanmadan baska bir
dergiye gondermeyeceklerini taahhiit ettiklerini kabul eder. Insanlar ve hayvanlar {izerinde yapilan deneysel
aragtirmalarin bildirildigi yazilarin gereg ve yontem boliimiinde, bu aragtrmanim yapildig: goniillii ya da hastalara
uygulanan islemler anlatildiktan sonra kendilerinin onaylarmnin alindigmi (informed consent) gosterir bir climle
bulunmalidir. Yazar(lar), bu tiir arastirmalarda, uluslararasi alanda kabul edilen kilavuzlara (2002 yilinda revize
edilen 1975 Helsinki Deklarasyonu- http://www.wma.net/e/policy/b3.htm, Guide for the care and use of laboratory
animals - www.nap.edu/catalog/5140.html), T.C. Saghk Bakanligi tarafindan getirilen, 29 Ocak 1993 tarih ve
21480 sayil1 Resmi gazetede yaymlanan "ila¢ Arastirmalar1 Hakkinda Yonetmelik" ve daha sonra yayimlanan diger
yonetmeliklerde belirtilen hiikiimlere uyuldugunu belirtmeli ve kurumdan aldiklar1 Etik Kurul Onayr’nin bir
kopyasimi gondermelidir. Metin i¢inde standart kisaltmalar kullanilir, bunlar ilk gegtikleri yerde acik olarak yazilir.
flag adlar1 kullaniminda ilaglarin jenerik adlar1 Tiirkge okunuslariyla yazilir. Olgiim birimleri metrik sisteme uygun
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olarak verilir; 6rnegin, "mg" olarak yazilir, nokta kullanilmaz; ek alirsa (,,) ile ayrilir. Laboratuar dlglimleri
Uluslararasi Sistem (US; Systéme International: SI) birimleri ile bildirilir.

Bilimsel sorumluluk

Makalelerin tiim bilimsel sorumlulugu yazarlara aittir. Gonderilen makalede belirtilen yazarlarin
caligmaya belirli bir oranda katkismin olmasi gereklidir. Yazarlarin isim siralamasi ortak verilen bir karar
olmalidir. Sorumlu yazar, yazar siralamasini “Yazar Sorumluluk ve Yayim Hakki Devir Formu’nu” doldurarak
tiim yazarlar adina kabul etmis sayilir. Yazarlarm tiimiiniin ismi makale bagliginin altindaki béliimde yer almalidir.

Yayin Ucretleri

Bu dergide yayin tamamen {icretsizdir. Yayin ticreti, bagvuru iicreti, makale isleme iicreti ve bir figiiriin,
rakamin veya tamamlayici verinin uzunluguna gore ek iicret ddenmesi gerekmez. Icerik Ogeleri (Editorler,
Diizeltmeler, Ilaveler, Geri Cekmeler, Mektuplar, Yorumlar vb.) tamamen iicretsizdir.

Etik sorumluluk

Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadwr. Hayvanlar iizerinde yapilan
deneysel ¢aligmalarda, ¢alisma protokoliiniin ¢aligmanin yapildigi kurumdaki hayvan deneyleri etik kurulu
tarafindan onaylandig1 belirtilmelidir. Yazarlar etik kurul onaymi makale ile birlikte gondermelidir. Eger
makalede daha 6nce yayimlanmis alint1 yazi, tablo, resim vs. var ise yazarlar; yayim hakki sahibi ve yazarlarindan
yazili izin alarak bu durumu makalede belirtmek zorundadir. Makalenin degerlendirilmesi asamasinda yayin
kurulunun gerek gormesi halinde, makale ile ilgili arastirma verilerinin ve/veya etik kurul onay1 belgesinin
sunulmasi yazarlardan talep edilebilir.

Intihal politikast

Mehmet Akif Ersoy Universitesi Saglk Bilimleri Enstitiisii Dergisine (MAKU Sag. Bil. Enst. Derg.)
Gonderilen yazilar intihal agisindan degerlendirilir. Her gonderilen makale, iThenticate ve Turnitin yazilimi ile
intihal i¢in kontrol edilir. Makalenin benzerlik orani %20'nin iizerinde ise, revize edilmesi igin ilgili yazara geri
gonderilir. Eger makalenin yaymlanmasindan sonra intihal kanitlanirsa, bu makale derhal web sitesinden kaldirilir
ve ilgili yazarlara makalelerinin MAKU Sag. Bil. Enst. Derg.’de yayinlanmasimin uygun olmadig bildirilecektir.

I1- Dergiye Gonderilecek Yaz Tiirleri ve Ozellikleri

a) Arastirma Makaleleri: Bu yazilar daha 6nce yayinlanmamis 6zgiin aragtirma verilerinin degerlendirildigi net
anlam tastyan bilimsel calismalar1 kapsar. Arastirma makaleleri “Oz, Giris, Gere¢ ve Yéontem, Bulgular, Tartisma
ve Kaynaklar” bolimlerinden olugsmalidir. Dergide yaymnlanmak iizere gonderilen arastirma makaleleri kapak
sayfasi harig en fazla 20 sayfa olmalidir. Arastirma makalelerinde kullanilacak tablo, ¢izim ve resim sayisi toplam
10’u ge¢memelidir. Yazarlar gerek duyduklari takdirde “Tartigma” boliimiinden sonra “Tegekkiir” bolimii agarak
gerekli agiklamalar1 yapabilirler.

b) Derleme Makaleleri: Derleme makaleleri dergi editr/yayin kurulu tarafindan "¢agrili derlemeler” baslhigi
altinda olusturulan alninda katki saglama potansiyeli olan yazilari icerir. Kaynak¢a bolimii en fazla 30
kaynakgadan olugturulmalidir. Derlemelerde kullanilacak tablo, ¢izim ve resim sayisi toplam 10°u gegmemelidir.
Kapak sayfas1 haric en fazla 20 sayfa olarak hazirlanmalidir. Derlemelerde mutlaka “Oz, Giris, Sonug ve
Kaynaklar” boliimleri bulunmalidir.

¢) Olgu Sunumlari: Yazarlarin, herhangi planlanmis bir arastirmaya dayanmayan ancak karsilastiklar1 yeni veya
ender gdzlemlenen olgularin ele alindigi, bilimsel degere sahip bilgileri igeren eserlerdir. Bu eserlerde gereksiz
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uzatmalar1 Onlemek amaciyla en fazla 15 kaynak kullanilmali ve bu kaynaklarin giincel olmasma 6zen
gosterilmelidir. Kapak sayfasi haric en fazla 5 sayfa olmal;; “Oz, Giris, Olgu, Tartisma ve Kaynaklar”
boliimlerinden olugmalidir.

d) Kisa Arastirma Raporu: Dar kapsamli ele alinmis (siirli sayida 6rnegin analiz edildigi galismalar vb.) ancak
onemli ve yeni bilgiler sunan bilimsel arastirmaya dayali makalelerdir. Kisa bildiriler arastrma makalesi
formatinda hazirlanmali ve kapak sayfasi hari¢ en fazla 10 sayfa olmalidir. Bu eserlerde kullanilacak tablo ve sekil
sayis1 besi gegcmemelidir.

e) Ozel Boliimler:

1. Editore mektuplar: Dergide yaymlanan yazilara iliskin degerlendirme ve elestirileri igeren yazilardir. Miimkiin
oldugunca elestirilen yazinin yazar(lar)inca verilen yanitlar ile birlikte yayinlanir. Editdre mektuplar 3 sayfayi
gecemez.

2. Toplant1 haberleri/izlenimleri: Derginin yayin alaniyla ilgili konularda yapilmis ya da yapilacak olan bilimsel
toplantilar1 tanitic1 yazilardir. 1 sayfay1 gecemez.

3. Dergi haberleri: Derginin yayin alaniyla ilgili konularda yayinlanmakta olan bilimsel dergileri tanitici
yazilardir; 1 sayfay1 gecemez.

4. Web siteleri tanitimi: Derginin yayn alaniyla ilgili konulardaki web sitelerini tanitict yazilardir; 1 sayfayi
gecemez.

5. Kitap/tez taniimi: Derginin yayin alaniyla ilgili konularda yaymlanmig bulunan kitaplari/tezleri tanitan
yazilardir; 3 sayfayi gecemez.

I11- Makalelerin Diizenlenmesi

Dergiye gonderilecek yazilar tiirlerine gore, baslik sayfasi, Ingilizce ve Tiirkce dzetler, ana metin,
kaynaklar, tablo/sekil/resim boliimlerini igerir. Dergiye yaymlanmasi i¢in gonderilen makalelerde asagidaki
bi¢imsel esaslara uyulmalidir: Yazi Microsoft Word programinda Times New Roman yazi stilinde 12 punto
biiyiikliigiinde, siyah renkte, 1,5 satir araliginda hazirlanmalidir. Kenarlardan 2,5 ¢cm bosluk birakilmalidir. Her
sayfaya satir numarasi eklenmelidir.

Anatomik terimler Latincede yazildigi gibi kullanilmalidir. Giinliik tip diline yerlesmis terimler ise
okunduklar1 gibi Tiirk¢e yazim kurallarma uygun olarak yazilmalidir. ingilizce veya bagka bir yabanci dildeki
sekli ile yazilan terimler tirnak iginde belirtilmelidir. Yazinin bashk sayfasinda, yazmnin Tiirkge ve Ingilizce basligi
ve sayfa iistiinde kullanilmak iizere bosluklar da dahil 40 karakteri asmayacak sekilde Tiirkce ve Ingilizce kisa
baslik Onerisi bulunmali. Caligmalarm yapildigi klinik, anabilim daly/bilim dali, enstitii ve kurulusun adi
belirtilmelidir.

a) Baghk Sayfasi: Gonderilen makalenin kategorisini, basligin (Tiirkge-Ingilizce ve sadece ilk sdzciigiin bas harfi
biiyiik), yazarlarin adlarin1 (sadece bas harfleri bliyiik yazilir), ¢alistiklart kurumlar1 (rakamla dipnot olarak
belirtilmeli), yazigmalarin yapilacagi sorumlu yazarin adi, agik adresi, telefon ve faks numaralar ile e-posta
adresini igermelidir. Sorumlu yazar yildiz (*) ile belirtilir. Makale daha dnce bilimsel bir toplantida sunulmus ise
toplantinin adi, tarihi ve yeri belirtilerek yazilmalidir.

b) Ana Metin Béliimii:Yazinin ana metni Oz ve Anahtar Kelimeler, Giris, Gere¢ ve Yontem, Bulgular ve
Tartisma basliklar1 i¢inde diizenlenir. Ozler ve anahtar sozciikler: Tiirkce ve Ingilizce olmak {izere iki dilde yazilir
ve yazimnin bagligini da igerir.

Oz 200 kelimeyi gegmemeli, caligmanin ana noktalar1 olan amacini, hayvan ve érnek popiilasyonunu,
metodunu ve Onemli sonuglarini, c¢aliymadan elde edilen c¢ikarimi klinik olarak uygulanabilirligini
icermelidir. Yaymi okumadan okuyucular i¢in anlasilir olmalidir ve 6zet i¢inde kaynaklara atif yapilmamalidir.
Tiirkge ve Ingilizce 6zetler ayr1 sayfalarda yazilmali ve 6zetlerin sonunda her iki dilden en az 3, en gok 5 anahtar
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sozciik yer almalidir. Anahtar kelimeler Index Medicus Medical Subject Headings (MeSH)'e uygun olmalidir.
Anahtar kelimeler i¢in www.nlm.nih.gov/mesh/MBrowser.html adresine bagvurulmalidir.

Girig bolimiinde yazinin dayandigi temel bilgilere ve gerekcelere kisaca deginildikten sonra, son
paragrafinda amag agik bir anlatimla yer alir. Gereg ve yontem boliimii gerekirse aragtirma/hasta/denek grubu,
araglar, uygulama ve istatistik degerlendirme gibi alt basliklara gore diizenlenebilir. Bu boliim caligmaya
katilmayan birisinin de rahatlikla anlayabilecegi agiklikta yazilmalidir. Bulgular boliimii ¢aliymanin sonuglarmi
ozetler ve temel bulgular gerekirse tablo ve sekillerle desteklenir. Tartigma boliimiinde ¢alismanin bulgulari ilgili
yurt i¢i ve yurt dist calismalarin sonuglar1 baglaminda tartisilir; genel bir gézden gecirmeyi degil, 6zgiin bulgularin
tartisilmasini igerir. Yayin sisteme yiiklenirken ana metin boliimii ana dosya olarak yiiklenmelidir.

¢) Tesekkiir: Yazarlar ¢alismalarinda vermek istedikleri ek bilgiler ile katki saglayan destek¢i kurumlara ve/veya
sahislara tesekkiir yazilarini bu boliimde belirtebilirler.

d) Kaynaklar: Kaynaklar listesi alfabetik siraya gore yazilmalidir. Sadece yaymlanmis veya yayima kabul edilmis
kaynaklar yer almalidir. Kabul edilmis ancak heniiz yaymlanmamis kaynaklar i¢in “baskida” ifadesi
kullanilmalidir. Yazarlar kaynaklar listesinde bulunan biitiin kaynaklarm metin i¢inde kullanilmis oldugunu
kontrol etmelidirler.

Yayimndaki biitiin kaynaklar kullanilmalidir. Makale i¢inde referans kullanma sekline 6rnekler.

Metin i¢inde dogrudan atif yapilirken yazar veya yazarlarin soyadindan sonra parantez i¢inde kaynagin yaym yil
belirtilmelidir.

Ornekler: Bell (2005) tarafindan; Nielsen ve Engberg (2006) tarafindan; Doyle ve ark. (2007) tarafindan
Ciimlenin sonunda atif yapildiginda ise yazar ismi ve yaym yili parantez i¢inde belirtilmelidir.

Ornekler: ... bildirilmistir (Bell, 2005); ....bildirilmistir (Nielsen ve Engberg, 2006); .....bildirilmistir (Doyle ve
ark., 2007).

Birden ¢ok kaynaga atif yapilmas: durumunda kronolojik siralama yapilmalidir.
Ornekler: ... . bildirilmistir (Bell, 2005; Nielsen ve Engberg, 2006; Doyle ve ark., 2007).
Ayni yazarin ayni yil yayimnlar1 s6z konusu ise her biri “a” harfinden baslayarak kiiciik harflerle isaretlenmelidir.

Ornek: .... (Bell, 2005a; Bell, 2005b; Bell, 2005c ...). Atif yapilirken agir1 kaynak kullanimmdan kaginilmalidir.

Kaynaklar listesinin diizenlenmesi:

Mendeley programi kullanan yazarlar asagida linki verilen dergi format stilini kullanarak c¢alismalarini

diizenleyebilir:
https://csl.mendeley.com/styles/529990351/makusagbilensderg

Kaynaklar listesinde yazar isimleri ve yayn yili koyu harflerle yazilmahdir. Kaynak listesi su sekilde
hazirlanmalidir:

i) Kaynak makale ise

Yazarlarin soyadlar1 ve adlarinin ilk harfi yazilmahdir. Devaminda sirasiyla makalenin yaym yili, makalenin adi,
yaymlandig1 derginin agik ady, cilt, say1 ve sayfa numaralar1 belirtilmelidir.

Ornekler:
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Cohen, N.D., Vontur, C.A., Rakestraw, P.C., 2000. Risk factors for enterolithiasis among horses in Texas.
Journal of the American Veterinary Medical Association 216, 1787-1794.

Rajmohan, S., Dodd, C.E., Waites, W.M., 2002. Enzymes from isolates of Pseudomonas fluorescens involved
in food spoilage. Journal of Applied Microbiology 93, 205-213.

Ono, K., Yamamoto, K., 1999. Contamination of meat with Campylobacter jejuni in Saitama, Japan.
International Journal of Food Microbiology 47, 211-219.

Yaymlanmak tizere kabul edilen ve DOI numarasi bulunan, ancak heniiz basilmamis makaleler i¢cin; makale
kiinyesinin sonunda DOI numarasi belirtilmelidir.

McGregor, B.A., Butler, K.L., 2014. The value of visual fleece assessment in addition to objective measurements
in identifying Angora goats of greater clean mohair production. Small Ruminant Research, in press (DOI:
10.1016/j.smallrumres.2014.04.001).

ii) Kaynak kitap ise

Yazarlarin (veya editoriin) soyadlar1 ve adlarinin ilk harfi yazilmalidir. Devaminda sirasiyla kitabmn yayin yili, ada,
yaymevi veya yayimnlayan kurulus ve yaymlandigi yer belirtilmelidir. Kaynak, kitaptan bir boliim ise bolim
yazarlarinin isminden sonra sirastyla kitabin yaym yili, boliimiin ad1, editdriin soy ismi ve adinin ilk harfi, bdiimiin
alindig1 kitabin adi, yaymevi veya kurulus, yaymlandigi yer, béliimiin sayfa numaralar1 yazilmalidir.

Ornekler:
Combs, G.F., 1992. The Vitamins: Fundamental Aspects in Nutrition and Health. Academic Press, San Diego.

Concannon, P.W., 1986. Physiology and Endocrinology of Cannine Pregnancy. In; Marrow, D.A. (Ed.), Current
Therapy in Theriogenology. Philadelphia, W.B. Saunders Company, pp. 491-497.

Perkins, J.B., Pero, J., 2002. Vitamin biosynthesis. In: Sonenshein, A., Hoch, J., Losick, R. (Eds.), Bacillus
subtilis and Its Closest Relatives: from Genes to Cells. ASM Press, Washington D.C., pp. 271-286.

Kramer, J.M., Gilbert, R.J., 1989. Bacillus cereus. In: Doyle, M.P. (Ed.), Foodborne Bacterial Pathogens.
Marcel Dekker, New York, pp. 22-70.

iii) Kaynak bir tez ise

Tezi yazan kisinin soyadi ve adinin ilk harfi koyu olarak yazilmali, kabul edildigi yil, tezin bashigi, tezin cinsi
(yliksek lisans veya doktora), liniversitesi ve enstitiisii belirtilmelidir.

Ornek:

Bacmnoglu, S., 2002. Boga spermasinda farkli eritme siireleri ve eritme sonrasinda olusturulan soguk soklarmnin
spermatolojik &zelliklere etkisi. Doktora Tezi, Istanbul Universitesi Saglik Bilimleri Enstitiisii, Istanbul.

iv) Kaynak internette bulunan bir web sitesi ise

Yazarlarin soyadlar1 ve adinm ilk harfi (Yazar adi yoksa web sitesinin veya kaynagm adi) yazilir. Daha sonra
strastyla yili, makalenin adi, varsa yayinci, internet adresi ve erigim tarihi belirtilir.

Ornekler:

FDA, 2001. Effect of the use of antimicrobials in food-producing animals on pathogen load. Systematic review of
the published literature. http://www.fda.gov/cvm/antimicrobial/PathRpt.pdf (Erisim 14.12.2001)

Cleveland, C.W., Peterson, D.S., Latimer, K.S., 2005. An Overview of Canine Babesiosis. Clinical Pathology.
College of Veterinary Medicine, The University of Georgia: http://www.vet.uga.edu/vpp/clerk/Cleveland (Erisim
17.12.2005).

Thierry, F., 2006. Contagious  equine metritis: a  review. Equine Reproductive
Infections: http://www.equinereproinfections.com (Erisim 07.07.2006].

FSAI, 2008. Report of the Implementation Group on Folic Acid Food Fortification to the Department of Health
and Children. Food Safety Authority of Ireland: http://www.fsai.ie/assets/0/86/204/cc3c2261-7dc8-4225-bf79-
9a47fbc2287b.pdf (Erisim 20.06.2008)



http://www.fda.gov/cvm/antimicrobial/PathRpt.pdf
http://www.equinereproinfections.com/
http://www.fsai.ie/assets/0/86/204/cc3c2261-7dc8-4225-bf79-9a47fbc2287b.pdf
http://www.fsai.ie/assets/0/86/204/cc3c2261-7dc8-4225-bf79-9a47fbc2287b.pdf

v) Kaynak bilimsel toplantida sunulmus bir bildiri ise

Yazarlarin soyadi ve adinin bas harfinden sonra sirasiyla toplantmin yili, bildirinin bashigi, toplantinin adi, toplanti
yeri, bildiri kitabindaki sayfa no yazilmaldir.

Ornekler:

Cardinali, R., Rebollar, P.G., Mugnai, C., Dal Bosco, A., Cuadrado, M., Castellini, C., 2008. Pasture
availability and genotype effects in rabbits: 2. development of gastro-intestinal tract and immune function of the
vermiphorm appendix. In: Proc. 9th World Rabbit Congress, Verona, Italy, 1159-1164.

Mauget, R., Legendre, X., Comizzoli, P., 1998. Assisted reproductive technology in sika deer: a program to
preserve endangered deer subspecies. In: Proc. 4th Int. Deer Biology Congress, Kaspovar, 185-186.

e) Tablolar: Kullanim sirasma gére numaralandirilmali, kisa bagliklarla ifade edilmeli ve metin i¢inde tablo
numarasi verilerek (6rnegin Tablo 1) atifta bulunulmalidir. Tablo basliklar1 tablonun {ist boliimiine yazilmalidir.
Tabloda kullanilan kisaltmalar ve gerekli agiklamalar tablo altinda verilmelidir.

f) Sekil ve Resimler: Metinde kullanilan fotograflar, grafikler ve ¢izimler metin i¢inde sekil adi ile
kullanilmalidir. Sekiller kullanim sirasina gore numaralandirmali ve kisa basliklarla ifade edilmeli, metin i¢inde
sekil numarasi verilerek (6rnegin Sekil 1) atifta bulunulmalidir. Sekil basliklar: sekillerin altinda yer almalidir.
Sekillerde istenilen noktaya dikkat ¢ekmek amaciyla; iizerlerine isaret konulmali ve basliklardan sonra yer alacak
olan sekil alt1 notta kullanilan isaretler belirtilerek gerekli agiklamalar yapilmalidir.

IV- Makale Siireci (Kor hakemlik)

Makale bagvurusu yalnizca online olarak http://dergipark.gov.tr/maeusabed adresi tlizerinden kabul
edilmektedir. Sorumlu yazar, makale ile birlikte gonderecegi tiim dosyalar1 yukaridaki internet adresinde bulunan
yeni makale gonder ikonunu tiklayarak sisteme ekleyebilir. Yazarlar dergiye gonderi yapmadan once kayit
olmalidir. Kaydolduktan sonra, ana sayfadaki Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisi
ikonuna tiklayarak; yazim kurallarma gore diizenlenmis bilimsel ¢aligmay1 dergi panelindeki Makale Gonder
kismindan 4 basamakli (baslarken, yiikleme, kaynaklar, 6nizleme&gdnder) gonderi islemini yapabilir. Gonderilen
makalede 6n degerlendirme asamasi sirasinda yazar kiinyeleri, ¢alismanin yapildig: kurum, etik kurul ya da 6zel
izin adres bilgileri gibi tanitic1 bilgiler icermemelidir. On degerlendirmeden (bilimsel nitelik, dil, yazim kurallar
kontrolii, intihal kontrolii iThenticate ve Turnitin programi,) gegen bilimsel ¢aligmalarm hakem atamasi yapilir.
Sorumlu yazar makalenin hangi asamada oldugunu sistem panelindeki Siirecteki Makaleler kismindan takip
edebilir. Atanan hakemlere, kor hakemlik kurallar1 ¢ercevesinde ¢aligmanin tam metni, sekil, tablo, grafik ve
resimleri sistem iizerinden yiiklenerek e-posta araciligiyla makale degerlendirme talebi gonderilir. Hakemler e-
posta araciligryla gonderilen linke tiklayarak talebi kabul ya da reddederler. Kabul eden hakemler, kararlarini
sistem tizerinden en fazla 1 ay i¢inde sebeplerle birlikte yiiklemelidirler. Hakemin 6nerdigi diizeltme var ise tekrar
yazara gonderilir. Istenilen diizeltmeler 1 ay icinde tamamlanip gonderilmedigi takdirde makale otomatik olarak
iptal edilecektir. Editor, makalelerin yayin degerliligi ve hakemlerin goriislerine dayanarak yayimna kabul veya red
kararmn verir. Istenilen diizeltmeler yapildiktan sonra makale yazar tarafindan sisteme tekrar yiiklenir. Derginin
gizlilik bildiriminde belirtildigi gibi, yazarlarin kimlik bilgileri ve e-posta adresleri hi¢bir sekilde baska amaglar
i¢in kullanilmayacaktir.

Bu dergi; bilimsel aragtirmalari halka {icretsiz sunmanin bilginin kiiresel paylasimmi artiracag: ilkesini
benimseyerek, igerigine aninda agik erigim saglamaktadir.
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Mehmet Akif Ersoy University Journal of Health Sciences Institute

INSTRUCTIONS TO AUTHORS

I- Mehmet Akif Ersoy University Journal of Health Sciences Institute General Information

Mehmet Akif Ersoy University Journal of Health Sciences Intitute (MAKU J. Health Sci. Inst.) is the
publication of Mehmet Akif Ersoy University Health Sciences Institute. It is published two times annualy. The
journal is a peer-reviewed scientific journal in which basic and clinical scientific articles in the field of medical
sciences (veterinary, medicine, dentistry, nursing and sports sciences) are published. The language of the journal
is English. Papers submitted to the journal should not have been previously published, accepted for publication or
be in the process of evaluation for publication in any other journal. This rule does not apply to articles presented
as bulletins in scientific meetings and whose summaries are published. In such cases, however, the name, date and
place of the meeting in which the paper was presented should be notified. The format of the article should be in
accordance with the rules of “Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Writing
and Editing for Biomedical Publication (http:/www.icmje.org/)”.

On receipt of the paper by the Editorial Board, the paper is evaluated for compliance with the format
rules and the authors are informed about the result in four weeks. In the event that the paper is not found to comply
with the general publication principles of the journal from the standpoint of either technical characteristics or
general scope, the paper is rejected. Alternatively, the author(s) may be asked to re-submit the paper in accordance
with the writing requirements. Papers resubmitted are passed through a similar technical examination and, if found
to comply with the rules, are passed on for peer review. The paper is sent, without the title, to two reviewers
selected by the board, who then assess the paper for scientific content and format compliance. When necessary
the Editorial Advisory Board can send the paper to third reviewers. The selection of reviewers is ultimately at the
discretion of the editor, associate Editors and/or the editorial board. The appropriate reviewers can be selected
from journal’s international database of reviewers listing or, if needed; independent reviewers can be determined
from inland or abroad. Thereafter the Editorial Advisory Board carries out the final editing, taking the reports of
the reviewers into consideration, and, when necessary, communicating with the author(s).

The Editor gives the final decision about the acceptance of the manuscript. The Editorial Board is
authorized to publish the paper, return it for correction, or reject it. The assessment process involves research
articles, case reports and original articles submitted to the journal. Other types of articles are evaluated directly by
the Board. Papers submitted to the journal will not be returned whether they are published or not. The Editor and
the Editorial Board have the right to reject, to require additional revision or to revise the format of manuscripts
which do not follow the rules. The authors should inform the editorial board if they decide to withdraw the
manuscript. The editor may consult editorial executive board about a manuscript if (S) he deems necessary. All
the authors should submit a collectively signed statement that there is no conflict of interest regarding scientific
contribution or responsibility. The association, establishment, and medication-material supply firms which have
given financial, even partial, or material support to the research should be mentioned in a footnote. No fee or
compensation will be paid for articles published in the journal.

The Editorial Board assumes that the author(s) are obliged not to submit the paper to another journal
before completion of the assessment process. In the “method” section of articles concerned with experimental
research on humans or animals, a sentence showing that the informed consent of patients and volunteers has been
obtained following a detailed explanation of the interventions carried out on them. In such studies, authors should
clearly state the compliance with internationally accepted guidelines (1975 Helsinki declaration revised in 2002
http://www.wma.net/e/policy/b3.htm, Guide for the care and use of Ilaboratory animals-
www.nap.edu/catalog/5140.html) issued by the Republic of Turkey Ministry of Health and published in the
Official Journal dated 29 January 1993 number 21480 “Regulations Concerning Drug Research”, and other more
recently published rules laid out in governing statutes. They should forward a copy of the Ethic Committee
Approval received from the relevant institution. Standard abbreviations used in the text are written in full when
first mentioned. In the use of drugs, the generic hames should be written in their Turkish pronunciation spelling
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form. Measurement units are given according to the metric system; e.g. written as “mg”, no punctuation is used,
in the case of extensions (,,) is used as a separator. Laboratory measurements are reported in International System
Units (US; Systeme Internationale; Sl).

Scientific responsibility

All scientific responsibility of the articles belongs to the authors. The authors of the submitted article
must have a specific contribution to the work. Authors' name ordering should be a joint decision. Corresponding
author is considered to accept the author sorting by filling in "Author Responsibility and Publication Transfer
Form™ on behalf of all authors. All of the authors should be listed under the title of article.

Publication Fees

Publication in this journal is totally FREE. There are no publication charges, no submission charges, no
article processing charges and no surcharges based on the length of an article, figures or supplementary data.
Editorial items (Editorials, Corrections, Additions, Retractions, Letters, Comments, etc.) are published free of
charge.

Ethical responsibility

The authors are responsible for their compliance with the ethical rules. In experimental studies on
animals, it should be noted that the study protocol has been approved by the animal experiment ethics committee
at the institution where the study was conducted. Authors should submit the ethics committee's approval with the
article. If there are previously published text, tables, pictures, etc. in the article, the authors have to get written
permission from the copyright holder and the authors should specify and indicate the used material in the
manuscript. In the course of the manuscript evaluation, the authors may be requested to submit the research data
and / or the ethics committee approval document if deemed necessary.

Plagiarism policy

Manuscripts submitted to Mehmet Akif Ersoy University Journal of Health Sciences Institute is
evaluated in terms of plagiarism. Every submitted article is checked for plagiarism through iThenticate and
Turnitin software. When Smilarity Index of the article is above %20, it is sent back to the corresponding author to
revise it. If plagiarism is proved after publication of the article, that article will be immediately removed from the
website and the concerned authors will be considered ineligible for publication of their articles in Mehmet AKkif
Ersoy University Journal of Health Sciences Institute.

I1- Types and Characteristics of Papers to be Submitted to the Journal

a) Research Articles: These articles are prepared in full accordance with the writing style definitions given below,
in which previously unpublished original research data are evaluated. The main text section of the research articles
should include (Title, Introduction Materials and Methods, Results, Discussion and Conclusion) sections and
(excluding title page, bibliography, tables/figures/pictures) should not exceed 20 pages. If some parts of the
research data given in these articles have previously been discussed in another paper, this must be notified without
fail when sending the paper and, in addition, reference should be made to the relevant paper within the
bibliography.

b) Review Articles: Review Articles should cover subjects falling within the scope of the journal which are of
active current interest. They may be submitted or invited. Invited reviews will normally be solicited by the
Review's Editor, but suggestions for appropriate review topics may be sent to editor.

c) Case Reports: These are articles which present and discuss the characteristics of one or more cases which have
special features and scientific importance from the clinical evaluation, observation or other standpoint. Case
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presentations include the title page, summary, main text (includes introduction, case and discussion), bibliography,
table/figure/picture sections; subtitles in the main text are organised according to the text content. Abstracts of the
case presentations should have 150 words. The main text (excluding title page, bibliography, table/figure/picture)
should not exceed 10 pages.

d) Brief Reports: These are articles in which original ideas dealing with important theoretical or practical
problems related to a specific subject are presented and discussed. Original articles include a title page, summary,
main text, bibliography, table/figure/picture sections; subtitles in the main text are organised according to the text
content. The main text of original articles (excluding title page, bibliography, table/figure/picture) should not
exceed 10 pages.

e) Special Sections:

1. Letters to the Editor: These articles include evaluation and criticisms of articles published in the journal. These
are published together with the responses of the author(s) of the paper concerned where possible. Letters to the
Editor may not exceed 5 pages.

2. Meeting news/notes: These articles introduce scientific meetings held or to be held on subjects within the scope
of the journal. The paper may not exceed 1 page.

3. Journal news: These articles introduce scientific journals being published within the scope of the journal. The
paper may not exceed 1 page.

4. Introduction of websites: These articles introduce websites relevant to the scope of the journal. These articles
may not exceed 1 page.

5. Book/Thesis Section: These articles introduce books/theses published on subjects related to the scope of the
journal and may not exceed 3 pages.

I11- Preparation of Manuscripts

Papers to be submitted to the journal include the sections of title page, abstract, main text, references and
tables/figures/pictures. Articles submitted for publication in the journal should follow the following formal
principles: The text should be prepared in Microsoft Word program in Times New Roman font style with a font
size of 12 font, black and 1.5 line. All side of the paper, page margins should be as 2.5 cm. Line numbers should
be added to the beginning of the page.

Anatomical terms should be used as written in Latin. Running title (not exceed 40 characters) of the
manuscript should add to title page. The name of the clinic, department / science, institute and institution should
be stated.

a) Title Page: should contain the category, the title (only first letter capital), the names of the authors (only the
first letters capital), the institution (s) where they work (indicated with numbered footnotes), corresponding author
(address, phone, fax numbers and e-mail address). Corresponding author is indicated by an asterisk (*). If the
article was previously presented at a scientific meeting, the name, date and place of the meeting must be stated.

b) Main Text: The main text of the paper is organised under the subtitles of Abstract and Keywords, Introduction,
Materials and Methods, Results and Discussion.

Abstract and Keywords: This is written in two languages, Turkish and English, and also includes the title
of the paper. The abstract is consists of 200 words. The abstract should bring out the main points of the manuscript
and should include the following information: objective, the animals or sample population involved, design, the
materials and methods used, the main results, a brief conclusion and clinical relevance, where applicable. They
should be comprehensible to readers before they have read the paper, and abbreviations and reference citations
should be avoided. At the end of the abstract, at least 3, at most 5 keywords in both languages are included.
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In the introduction, following a brief statement of basic information and justifications which constitute
the basis of the paper, the objective is clearly given in the last paragraph. If necessary, the “method” section may
be organised according to sub-titles such as research/patient/ test group, instruments, application and statistical
analysis. This section should be written with clarity so that a person not involved in the study may easily
understand. Results summarize the findings of the study and, when necessary, basic findings are supported with
tables and figures. In the discussion section, the findings of the study are discussed in the light of relevant national
and international studies; this section includes discussion of original findings, not a general review.

c) Acknowledgements: When considered necessary, author(s) may add brief acknowledgements in a few
sentences to those whose contributions to the paper are not at author level but deserve to be mentioned. Here, the
contributions of those acknowledged (e.g. financial or equipment aid, technical support etc) are clearly stated (e.g.

CLINT3 EEINNT3

“scientific counseling”, “editing of the draft”, “data collection”, “participation in clinical research” etc).

d) Bibliographic References:

All citations in the text should refer to: the year of publication of the reference should be indicated in parentheses
after the surname of the author or authors.

Examples: Bell (2005), Nielsen and Engberg (2006), Doyle et al. (2007) were indicated that......
The name of the author and the year of publication should be stated in parentheses at the end of the sentence.

Examples: ...were detected as 23% of the samples (Bell, 2005); ....were detected as 23% of the samples (Nielsen
and Engberg, 2006); ...were detected as 23% of the samples (Doyle et al., 2007).

In case of more than one reference, references should be arranged chronologically.
Examples: ....were reported that... (Bell, 2005; Nielsen and Engberg, 2006; Doyle et al., 2007).

More than one reference from the same author(s) in the same year must be identified by the letters ‘a', 'b', 'c', etc.,
placed after the year of publication.

Examples: (Bell, 2005a; Bell, 2005b; Bell, 2005c¢ ...)

The authors can use below formatted style link in mendeley:

http://csl.mendeley.com/styles/529990351/sagbilensderg

References should be written in alphabetical order. Reference style, the authors' names and year of publication
should be written in bold. Source list should be prepared as follows:

i) Examples of journal articles:

Cohen, N.D., Vontur, C.A., Rakestraw, P.C., 2000. Risk factors for enterolithiasis among horses in Texas.
Journal of the American Veterinary Medical Association 216, 1787-1794.

Rajmohan, S., Dodd, C.E., Waites, W.M., 2002. Enzymes from isolates of Pseudomonas fluorescens involved
in food spoilage. Journal of Applied Microbiology 93, 205-213.

Ono, K., Yamamoto, K., 1999. Contamination of meat with Campylobacter jejuniin Saitama, Japan.
International Journal of Food Microbiology 47, 211-219.

For articles that are accepted for publication and have a DOl number but not yet published; DOl number must be
specified at the end of the article.
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McGregor, B.A., Butler, K.L., 2014. The value of visual fleece assessment in addition to objective measurements
in identifying Angora goats of greater clean mohair production. Small Ruminant Research, in press (DOI:
10.1016/j.smallrumres.2014.04.001).

ii) Books:
Combs, G.F., 1992. The Vitamins: Fundamental Aspects in Nutrition and Health. Academic Press, San Diego.

Concannon, P.W., 1986. Physiology and Endocrinology of Cannine Pregnancy. In; Marrow, D.A. (Ed.), Current
Therapy in Theriogenology. Philadelphia, W.B. Saunders Company, pp. 491-497.

Perkins J.B., Pero, J., 2002. Vitamin biosynthesis. In: Sonenshein, A., Hoch, J., Losick, R. (Eds.), Bacillus
subtilis and Its Closest Relatives: from Genes to Cells. ASM Press, Washington D.C., pp. 271-286.

Kramer, J.M., Gilbert, R.J., 1989. Bacillus cereus. In: Doyle, M.P. (Ed.), Foodborne Bacterial Pathogens.
Marcel Dekker, New York, pp. 22-70.

iii) Thesis:

Bacinoglu, S., 2002. Boga spermasinda farkli eritme siireleri ve eritme sonrasinda olusturulan soguk soklarmnin
spermatolojik 6zelliklere etkisi. Doktora Tezi, istanbul Universitesi Saglik Bilimleri Enstitiisii, Istanbul.

iv) Web site or author is an institution:

FDA, 2001. Effect of the use of antimicrobials in food-producing animals on pathogen load. Systematic review of
the published literature. http://www.fda.gov/cvm/antimicrobial/PathRpt.pdf (Accessed: 14.12.2001)

Cleveland, C.W., Peterson, D.S., Latimer, K.S., 2005. An Overview of Canine Babesiosis. Clinical Pathology.
College of Veterinary Medicine, The University of Georgia: http://www.vet.uga.edu/vpp/clerk/Cleveland
(Accessed: 17.12.2005).

Thierry, F. 2006. Contagious equine metritis; a review. Equine Reproductive
Infections: http://www.equinereproinfections.com (Accessed: 07.07.2006).

FSAI, 2008. Report of the Implementation Group on Folic Acid Food Fortification to the Department of Health
and Children. Food Safety Authority of Ireland:http://www.fsai.ie/assets/0/86/204/cc3c2261-7dc8-4225-bf79-
9a47fhc2287b.pdf (Accessed: 20.06.2008).

v) Paper presented at a scientific meeting

Cardinali, R., Rebollar, P.G., Mugnai, C., Dal Bosco, A., Cuadrado, M., Castellini, C., 2008. Pasture
availability and genotype effects in rabbits: 2. development of gastro-intestinal tract and immune function of the
vermiphorm appendix. In: Proc. 9th World Rabbit Congress, VVerona, Italy, 1159-1164.

Mauget, R., Legendre, X., Comizzoli, P., 1998. Assisted reproductive technology in sika deer: a program to
preserve endangered deer subspecies. In: Proc. 4th Int. Deer Biology Congress, Kaspovar, 185-186.

e) Tables: Each table is printed on a separate page and numbered according to the sequence of referral within the
text (Table 1). Each table has a title and, when necessary, explanations are given under the table (e.g. abbreviations
given in the table). Each table should be understandable without need for referral to the text. Each table should be
referred to in the text..

f) Figures and Pictures: Figures should be numbered according to the order of use and should be expressed with
short titles.Figures should be numbered in the text (Figure 1). Letters, numbers and symbols within the figure
should be clear and readable when downsized for printing.Each figure should be referred to in the text..

IV- Submission of Articles (Blind Peer-Review)

The article submission is only accepted online via 'http://dergipark.gov.tr/maeusabed’ The Corresponding
authors, all the files can be added to the system by clicking the submit new article icon at the above address.
Authors must register on Dergipark system before submitting a manuscript. After signing up, clicking Mehmet
Akif Ersoy University Journal of Health Sciences icons on the main page, the manuscript written according to the
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guide for authors is submitted in 4 steps (start, submission, reference, preview & submit). The submitted
manuscript must not contain any identifying information, such as author information, institution, ethics committee
or special permit address, during the preliminary evaluation phase. The manuscript that pass the preliminary
evaluation (paper scientific qualification, language, conformity to Guide for author and checking plagiarism via
iThenticate and Turnitin program,) are assigned to the Reviewers. The corresponding author can follow the article
evaluation process from the section on the Articles in the Process. According to the blind peer-review rules, the
main text, tables, graphics and pictures of the manuscript are uploaded via the system and sent to the appointed
reviewers for an article evaluation request via e-mail. The reviewers accept or reject the request by clicking on the
link sent via e-mail. The reviewers who accept it have to upload their decisions together with the reasons within a
maximum of 1 month via the system. If the correction requested by the Reviewer is sent back to the author. If the
requested corrections are not completed within 1 month, the article will be automatically canceled. After the
desired corrections are made, the article is uploaded back to the system by the author. The editor makes decisions
to accept or reject papers based on their opinion of the papers' publication worthiness and reviewers' comments.
As stated in the privacy statement, authors' identity information and e-mail addresses will not be used for any other
purpose.
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MURACAAT VE YAYIN HAKLARI DEVIR FORMU
(Application and Copyright Transfer Statement)

Derginin kisaltilmis adi: ’MAKU Sag. Bil. Enst. Derg.” dir.

Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisinde yaymlanmak iizere gondermis
OldUUIMUZ . e e e ” adli

Orijinal Arastirma / Research Articles ( ),

Derleme / Review Articles ( ),

Gozlem / Case Reports ( ),

Editore Mektup / Editorial Letter ( ),

Diger / Other (), (cooveviririii e ) ile ilgili olarak;

The authors confirm the fallawing statements:

1-that there has been no duplicate publication or submission elsewhere of this work

2-that all authors have read and approved the manuscript, are aware of the submission for publication
and agree to be listed as co-authors.

1-Bu makalenin/derlemenin bir kism1 ya da tamami1 bagka bir dergide yaymlanmamaistir.

2-Bu makale/derleme yaymlanmak iizere baska bir dergiye gonderilmemistir.

3-Makale/derleme yaymlandiktan sonra tiim haklar1 Mehmet Akif Ersoy Universitesi Saglik Bilimleri
Enstitiisii Dergisine devredilmistir.
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Sayin yazarlarimiz ve okurlarimiz;

Dergimizin MAKU J. Health Sci. Inst. 2021, 9(2) numarali Agustos sayisindaki kapak sayfasinin

yayinlanmasinda sehven bir hata olmus ve Agustos ifadesi Nisan olarak yazilmigtir.

Kullanicilarimiz; dergimizin Aralik sayisi olan bu sayinin son sayfasindan, Agustos sayisina ait kapagin
diizeltilmis haline ulasabilitler.
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Evaluation of Some Ecute Phase Proteins, Cytokines and Hepcidin Levels in Naturally Infected
Saanen Goats with Paratuberculosis

Dogal Enfekte Paratiiberkiilozisli S aanen Kegilerinde Bage Akut Faz, Proteinleri, Sitokinler ve Hepsidin
Diigeylerinin Dederlendirilmesi

Necmettin Sarp SEVGISUNAR!, Sima SAHINDURAN™

!Burdur Mehmet Akif Ersoy University, Faculty of Veterinary Medicine, Department of Internal Medicine, Burdur,
Turkey

Abstract: Johne’s Disease ot paratuberculosis is a mycobacterial infection of ruminants and has a global economical
impact. Mycobacterium avium subsp. paratuberculosis is the cause of this disease. It reduces milk production, cause chronic
weight loss leading death and major losses. Acute phase reactions are defined as minimum 25% increase or decrease
in serum concentrations of acute phase proteins which are triggered by pro or antiinflammatory cytokines released
from various cells or tissues. The aim of the study was to investigate the effect of Mycobacterium avium subsp
paratuberculosis on blood parameters, some acute phase proteins, cytokines and hepcidin in naturally infected goats
with paratuberculosis. In this study, total 45 Saanen goats aged 2-5 years from both sex were used as animal material.
Study group were included 35 and control group were included 10 animal for evaluation. Complete blood counts were
performed on blood taken from all animals. Also interleukin 6, interleukin 10, serum amyloid A, haptoglobin,
fibrinogen, and hepcidin levels were evaluated from serum samples. As a result, interleukin 6 (p<<0.01), interleukin
10 (p<0.01) serum amyloid A (p<0.001), haptoglobin (p<0.001), fibrinogen (p<0.05), and hepcidin (p<0.05)
differences between groups were statistically important and they can be used to support the diagnosis of
paratuberculosis.

Keywords: Acute phase proteins, Cytokine, Hepcidin, Paratuberculosis, Saanen goat.

Oz: Johne’s hastaligi veya paratiiberkilozis, ruminantlarin mikobakteriyel bir hastaligi olup diinya ¢apinda ekonomik
kayiplara yol agmaktadir. Hastaliga neden olan etken Mycobacterium avium subsp. paratuberculosis’tir. St veriminde azalma,
kronik kilo kayb1 ve 6limlere neden olmaktadir. Akut faz reaksiyonlari, akut faz proteinlerinin hastalik sirasinda gesitli
hicre ve dokular tarafindan salgilanan pro veya antienflamatuar sitokinlerin stimulasyonu sonucunda serum
konsantrasyonunda en az % 25 degisim gostermesi seklinde tanimlanmistir. Calismanin amact dogal olarak enfekte
olmus paratiiberkilozisli kegilerde, Mycobacterium avium subsp. paratuberculosis etkeninin hayvanlarin kan
parametreleri ve bazt akut faz proteinleri ile sitokinler ve hepsidin tizerindeki etkisini arastirmakti. Calismanin hayvan
materyalini, her iki cinsiyetten, 2-5 yas araliginda toplam 45 adet Saanen irki ke¢i olusturdu. Calisma grubunda 35,
kontrol grubunda ise 10 hayvan degerlendirildi. Butiin hayvanlardan alinan kanlarda tam kan sayimlari yapildi. Ayrica
toplanan serumlarda interlékin 6, interldkin 10, serum amiloid A, haptoglobin, fibrinojen ve hepsidin degerleri
Olcildii. Sonug olarak gruplar arasi interlokin 6 (p<<0.01), interlékin 10 (p<0.01) serum amiloid A (p<0.001),
haptoglobin (p<<0.001), fibrinojen (p<<0.05) ve hepsidin (p<<0.05) degerlerindeki farklar istatistiksel acidan Snemli
bulunarak paratiberkiilozun teshisini desteklemede belirtilen parametrelerin kullanilabilecegi kanaatine varildr.

Anahtar Kelimeler: Akut faz protein, Sitokin, Hepsidin, Paratiiberkiilozis, Saanen kegi.

*Corresponding author : Sima SAHINDURAN e-mail : sahinduran@mehmetakif.edu.tr
Gelis tarihi / Received : 17.09..2021 Kabul tatihi / Accepted: 08.11.2021
Introduction characterization developed in the nineties, the

causative agent was classified as a subspecies of

Paratuberculosis is a disease caused by bactetia Mycobacterinm — avinm  and M. avium  subsp

formerly known as Mycobacterium paratuberculosis (Map) has been reported (Harris and

paratuberculosis. With the molecular
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Bartletta, 2001). The disease, which occurs
sporadically in temperate climates and sporadically
in the tropics, has spread as a result of the
importation of animals from regions where it is
endemic. It is difficult to find sufficient data on the
geographical distribution of goat paratuberculosis,
as statistics on goat diseases are often reported
together with sheep diseases by governments and
international agencies. Goats can also become
infected as a result of ingestion of the agent at an
early age. Goats often show no signs of chronic
watery diarrhea unless they are in the last stage of
the disease. However, if diarrhea is observed, it has
been reported that it may be caused by parasitic
factors as well as paratuberculosis. It has been
stated that there may be soft stools such as dog
feces from time to time, but pellet defecation
generally continues (Radostits et al., 2007).

The secretion of cytokines, which are
proinflammatory substances, from damaged
tissues in response to tissue damage is called the
acute phase response, and it can be considered as
an early warning system that informs the state of
the body (Gruys et al., 2005; Cray et al., 2009;
Ceciliani et al., 2012). The aim of the acute phase
response is to prevent further damage to an organ,
limit the reproduction of the infective organism,
remove harmful molecules, and activate the repair
processes necessary for the organ to return to
normal function (Hirvonen, 2000). Cytokines are
first released by macrophages and monocytes in
the damaged tissue, go to various tissues and
organs through the circulation, cause release from
other tissues and organs, and a systemic cytokine
release begins (Eckersall, 2000). With the effect of
systemic cytokine release, the circulating density of
some plasma proteins, generally known as acute
phase proteins (AFPs), is increased to support
changes from hepatocytes (Eckersall, 2000,
Hirvonen, 2000).

Interleukin-6 (IL-6) is a pleiotropic cytokine
involved in regulation of acute phase response, cell
growth and differentiation as well as metabolic
processes (Neurath and Finotto, 2011). Interleukin
10 (L-10) was first defined as a “cytokine
synthesis inhibitory factor” and it was reported to

suppress the production of Th1 cytokines such as
IL-2 and IFN-y by acting on antigen-presenting
cells (De Silva et al., 2011).

Serum Amyloid A (SAA) as acute phase protein is
thought to affect high-density lipoprotein-
cholesterol transport. It stimulates inflammatory
cells in tissues, prevents leukocytes from losing
their structure as a result of oxidation, and
manages the immune response. Haptoglobulin
(Hp) is not found in healthy bovine serum. This
protein has numerous reported functions, but its
primary function is to prevent iron loss by forming
highly stable complexes with free hemoglobin in
the blood (Ceron et al., 2005). Thus, it has been
stated that Hp has a bacteriostatic effect by
limiting the availability of iron required for
bacterial growth (Ceron et al., 2005; Ametaj et al.,
2011). Fibrinogen has functions such as
homeostasis, providing a substrate for fibrin
formation, and providing an interface for the
migration of inflaimmatory cells to the
inflammatory  region, tissue-repairing, clot-
forming, and C3 complement-forming (Gruys et
al., 2005).

Hepcidin, discovered in recent years, is a peptide
hormone with multiple functions. In the first
reported studies, hepcidin was named as an
antimicrobial in peptide structure in human blood
and urine (Park et al., 2001), but in later studies it
was reported that it was a type II acute phase
reactant and played a role as a regulator in iron
metabolism (Nicolas et al., 2002; Laftah et al.,
2004). Studies in humans have reported that
hepcidin is mainly released from hepatocytes, but
it is also produced by kidney, pancreatic beta cells,
adipose tissue and heart tissue (Metle et al., 2007,
Kemna et al., 2008; Kulaksiz et al., 2008). It has
also been detected in various body fluids, such as
urine, bile, pleural and cerebrospinal fluids
(Kemna et al., 2008; Arnold et al., 2010).

The aim of the study was to investigate the effect
of Mycobacterium avium subsp paratuberculosis
on blood parameters, some acute phase proteins,
cytokines and hepcidin in naturally infected goats

with paratuberculosis.
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Materials and Methods

This research was carried out based on the
permission of Mehmet Akif Ersoy University
Experimental Animals Local Ethics Committee,
dated 09.09.2015 and numbered 143/2015.

Saanen goats bred in farms in different provinces
constituted the research material. In this study,
blood samples were collected from the animals in
the study group, considering the following clinical
signs and criteria.

Clinical Symptoms Desired

* Diarrhea (%)

* Progressive weight loss

* Yield loss

* No other obvious symptoms on clinical
examination despite the above data.

There were complaints such as weight loss and
chronic diarrhea problems in goat herds. Despite
treatment, there was no improvement. It has been
confirmed that flocks have not been previously
A total of
750 blood samples were collected according to the

vaccinated against paratuberculosis.

criteria mentioned above, and 610 of them were
female and 140 male Saanen goats. 105 animals
were found to be seropositive for paratuberculosis
(14%) and 35 of them constituted the study group.
29 of the animals were female and 6 were male and
their ages varied between 2-5 years. The control
group consisted of 10 healthy animals negative for
paratuberculosis. The sexes of the animals in this
group were 7 females and 3 males, and their ages
were between 2-5 years old.

Venous blood samples from all goats were taken
from vena jugularis into negative pressure tubes
with the help of Vacutainet® holder with 21 gauge
needle. Plastic tubes with K3-EDTA (2.5 ml) were
used for hemogram samples and silicone-based
plastic tubes (5 ml) with clot activator for serum
samples (BD Vacutainer®).  Collected blood
samples were centrifuged at 4000 rpm/5 min and
blood serums were extracted. The obtained sera
wete divided into tubes and stored at -20 °C until
processed. The collected 750 blood serums were
screened for paratuberculosis with the ELISA test

(IDEXX MAP Ab ELISA Test, America).
Samples were duplicated to increase the reliability
of the test. As a result of the ELISA test, 105 of
750  blood
paratuberculosis (14%). In the interpretation of

samples were positive  for
the results, the percentage of sample/positivity
(s/p %) was calculated for each sample. According
to this evaluation, s/p percentage < 45% was
evaluated as negative, >45%-<55% as suspicious,
and =55% as positive. Of the 105 positive
samples, 30 serum samples with the highest
percentage of positivity were included in the study.
The s/p values of the samples in the study ranged
between 65.98-171.24. To form the control group,
10 animals were selected from other herds that
were healthy as a result of clinical examinations.
Serum samples collected from these animals, like
the samples in the study group, were examined for
paratuberculosis by ELISA method and the s/p
percentages were determined as 0.00-0.38.

Thirty-five animals in the study group (naturally
paratuberculous animals) and 10 animals in the
control group (healthy and paratuberculosis-
negative animals) were evaluated. Complete blood
(Abacus  Junior Vet
Analyzer®, Diatron, Hungary) wete taken from all
animals with EDTA tubes. In addition, serum

counts Hematology

samples  collected from  these  animals,
haptoglobin, serum amyloid A, fibrinogen,
interleukin 0, interleukin 10 and hepcidin values
were measured in the collected sera. Finally,
haptoglobin, serum amyloid A, fibrinogen,
interleukin 6, intetleukin 10 and hepcidin values of
healthy and paratuberculosis animals were

compared.

Interleukin 6, interleukin 10, serum amyloid A,
haptoglobin, fibrinogen and hepcidin values in
blood serum were measured by ELISA (Enzyme-
Linked Immunosorbent Assay) method. In the
research, goat-specific 96 IL-6 (Catalog no:
MBS734660), IL-10 (Catalog no: MBS265401), Fb
(Catalog no: MBS7351506), of MyBioSource®
(MyBioSource Inc., Southern California, San
Diego/USA), Hp (Catalog no: MBS280796), SAA
(Catalog no: MBS031629) and Hepcidin (Catalog
no: MBS044535) ELISA test kits were used.
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Serum samples taken in the study were evaluated
with the kits of MyBioSource®. The kits were
stored in accordance with the instructions for use
on them and then worked again according to the
instructions. Microsoft Office® Excel program
was used for calculations after ELISA
measurements. The data obtained at the end of the
procedure were calculated with the calculation
method in the kit, curve graphics were created and
the samples were grouped and calculated in
accordance with this slope.

Statistical analysis

Statistical analysis was performed with the SPSS 19
program (IBM Corp. Released 2010. IBM SPSS
Statistics for Windows, Version 19.0. Armonk,
NY: IBM Cotp). Paired T Test was used while
evaluating the obtained hemogram and ELISA
results. In the comparison between the groups,

values less than p<0.05 were found to be

statistically significant and included in the study.

Results

Thirty serum samples with the highest positivity
percentage out of 105 samples with positive
paratuberculosis disease were included in the
study. The s/p values of the samples in the study
ranged between 65.98-171.24 (Table 1).

To form the control group, 10 animals were
selected from other herds that were healthy as a
result of clinical examinations. Serum samples
collected from these animals, like the samples in
the study group, were examined for
paratuberculosis by ELISA method and the s/p
percentages were determined as 0.00-0.38 (Table
2).

When the hematological parameters of the control
and study groups were evaluated, the difference
between erythrocyte (p<<0.05), hemoglobin
(p<0.05), hematocrit (p<0.05), monocytes
(p<0.05) and leukocyte (p<<0.01) values was found
to be significant. The difference between
eosinophil and platelet values was not significant

(Table 3).

Table 1.

paratuberculous (+) animals.

Sample/positive  values  of

Sample No. S/P Values
1 145.21
2 123.32
3 114.44
4 130.89
5 65.98
6 125.55
7 167.01
8 102.26
9 170.79

10 127.35
11 171.24
12 115.67
13 148.99
14 136.65
15 129.25
16 114.52
17 142.66
18 161.42
19 94.28
20 123.82
21 144.63
22 108.02
23 141.35
24 87.45
25 137.12
26 90.09
27 134.17
28 105.39
29 96.75
30 132.09
31 132.43
32 107.54
33 99.12
34 98.54
35 83.32

While the difference between hepcidin and
fibrinogen values of the control and study groups
was found to be statistically insignificant (p>0.05),
the difference between cytokine 1L-6 and IL-10
values was found to be moderately significant
(p<0.01). According to this table, the highest
difference was found between the acute phase
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proteins haptoglobin and serum amyloid A values
in animals in the control and study groups

(p<0.001) (Table 4).

Table 2.
paratuberculosis (-) animals.

Sample/positive  values  of

Sample No. S/P Values
1 0.19
2 0.07
3 0.15
4 0.07
5 0.15
6 0.08
7 0.15
8 0.38
9 0.0
10 0.3
Discussion

Johne's disease or paratuberculosis causes chronic
inflammation in the gastrointestinal tract in
ruminants and is caused by Mycobacterium avium
subsp. paratuberculosis. The disease causes
significant economic losses wotldwide, with low
productivity, sustained weight loss and eventual
death in ruminants (Chiodini et al., 1984). All sick
animals in the study had a history of progressive
weight loss and poor conditioning. The gold
standard ~ for  diagnosis in  eradicating
paratuberculosis disease is based on detecting
infected animals and preventing the spread of the
disease. Undoubtedly, an effective diagnosis and a
successful control program are required rather
than an expensive treatment. Therefore, additional
biochemical markers are essential for the control

of paratuberculosis disease.

Table 3. Values of some hematological parameters in the control and study groups.

Parameters Control Group Study Group P Values
(n=10) (n=35)
(Ort.xSD) (Ort.1xSD)
Leukocyte (X10°/L) 7.55 £ 0.86 15.98 +2.42 < 0.01%¢
Neutrophil (X10°/L) 4.54 £1.55 8.45 £ 1.36 > 0.05
Lymphocyte (X10°/L) 4.72 £ 0.90 4.42 £ 0.68 > 0.05
Monocyte (X10°/L) 0.13 £ 0.07 0.15 £ 0.10 < 0.05*
Eosinophil (X10°/L) 0.14 £ 0.10 0.19 £0.14 > 0.05
Erythrocyte (X10'2/L) 10.26 £ 0.90 6.57 £0.56 < 0.05*
Hemoglobin (g/dl) 9.46 + 0.94 6.70 + 0.51 < 0.05*
Hematocrit (%o) 31.70 £ 2.11 30.17 £ 3.55 < 0.05*
Platelets (X10°/L) 406.60 £ 24.55 402.77 £ 4294 > 0.05

*lowly significant, **moderately significant, p>0.05 statistically insignificant.

Senturk et al. (Senturk et al., 2009) found that
erythrocyte, hemoglobin and hematocrit values in
cows with paratuberculosis were lower than
healthy cows in the control group. However, they
stated that there was no difference in the number
of  leukocytes, neutrophils, lymphocytes,
monocytes, eosinophils and platelets. In the study,
erythrocyte, hemoglobin and hematocrit values in
goats decreased

with paratuberculosis were

33

compared to the values of healthy goats, and the
difference was found to be statistically significant
(p<0.05), and the results were found to be in
parallel with the results of the study. The
hematocrit value of the study group was lower
than the control group, but within normal limits.
Although the result of hematocrit value is within
statistically
significant, it can be concluded that the appetite

normal limits, the difference is
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does not decrease in sick goats and dehydration is
hidden by
However, according to the results obtained, it was
observed that the number of leukocytes (p<<0.01)
and monocytes (p<0.05) increased in the animals

continuing fluid consumption.

in the study group compared to the animals in the
control group and were found to be statistically
significant. Lybeck et al. (Lybeck et al, 2011)

showed that anemia occurred in naturally infected
goats with paratuberculosis. In the current study,
decreases in erythrocyte, hemoglobin and
hematocrit values also indicate anemia and show
parallelism with other studies. The increase in the
number of monocytes in hematological results is
thought to be due to the chronic course of the

disease.

Table 4. Values of IL-6, IL-10, SAA, Hp, Fb and Hepcidin in the control and study groups.

Parameters Control Group Study Group P Values
(n=10) (n=35)

Intetleukin-6 (pg/ml) 56.56 = 10.39 293.66 = 35.07 < 0.01%*
Intetleukin-10 (pg/ml) 9.02 + 1.70 43.81 + 4.40 < 0.07**
Serum Amiloid A (ug/ml) 5.67 £ 1.19 422.88 = 118.14 < 0.007#%*
Haptoglobin (ng/ml) 0.01 £ 0.00 1.95 £ 0.64 < 0.007#*
Fibrinogen (ng/ml) 3.11 £ 0.54 7.97 £1.24 < 0.05%
Hepcidin (ng/ml) 3.67 £ 0.58 52.03 £ 6.93 < 0.05*

*Low important, **moderately important, ***highly important

Interleukin 6 is a proinflammatory cytokine. It is
produced by Th2 cells, acts as a mediator in the
formation of the acute phase response and also
accelerates the infiltration of inflammatory cells
(O’Garra and Murphy, 2009). It has been reported
that IL-6 induces hepcidin production during
immune activation (Nemeth et al., 2004). In the
study, the IL-6 level in the blood serum of the
goats in the control group was 56.56+10.39
(pg/ml) and 293.66£35.07 (pg/ml) in the study
group. In the statistical evaluation, the difference
between these two groups was found to be
significant (p<0.01). The results obtained were
consistent with the results of previous studies. In
addition, as mentioned before, the increase in
hepcidin value showed parallelism with the
increase in IL-6 in the animals in the experimental
group.
macrophages is a cytokine that contributes to the

IL-10 produced by monocytes and
regulation of the immune system and is an
important between Thl and Th2
(O’Garra and Murphy, 2009). In previous studies,
high levels of IL-10 were detected in goats and

balancer

sheep with paratuberculosis (Lybeck et al., 2013).
In this study, the level of interleukin-10 was found
to be 9.02+1.70 (pg/ml) in goats in the control
group and 43.8114.40 (pg/ml) in goats with
paratuberculosis. In the statistical evaluation made

34

according to this, it was determined that the
difference between IL-10 levels of goats with
paratuberculosis and healthy goats was significant

(p<0.01).

Although the determination of AFPs in goat
medicine has been reported to be clinically
valuable, there is a lack of information in the
veterinary field on this subject. Acute phase
proteins are sensitive biomarkers, but their
specificity is low against various infectious agents.
It is also used in the diagnosis, prognosis and
health status screening of animals (Murata et al.,
2004). Circulating haptoglobin levels in healthy
ruminants are very low and insignificant, but
increase 100-fold in animals with compromised
immune systems (Conner et al., 1998). Gonzalez
et al. (2008) found the highest increase in serum
haptoglobin level in infectious conditions in a

study they conducted. According to this
researcher, haptoglobin and serum amyloid A
proteins can be used as an indicator of

inflammation in goats. In previous studies on
goats, haptoglobin levels were found to be
increased in lactating goats (Heller and Johns,
2015), goats with pregnancy toxemia (Albay et al.,
2014), turpentine injected goats (Gonzalez et al.,
2008), with

goats Corynebacterium
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pseudotuberculosis (Jeber et al., 2016) and in many
other studies. In this study, a statistically significant
difference was found in the mean serum
haptoglobin and serum amyloid A values of the
animals in the study group compared to the values
of the animals in the control group (p<0.001).
These results were in agreement with the results of
other researchers. It has been reported that the
level of fibrinogen, which is one of the positive
acute phase proteins, increases up to 10 times in
cases of inflammation (Eckersall, 2000). Kaneko et
al. (2008) found that the blood fibrinogen value in
goats varied between 1-4 ng/ml, but this value
increased to 9.12 ng/ml after infection. El-Deeb
(2013)

(3.8410.21 ng/ml) in goats with gangrenous

reported a lower fibrinogen wvalue
mastitis. Similar fibrinogen values (9.6 ng/ml)
Gonzalez et al. (2008) has also been reported by
Experimentally, the fibrinogen level was found to
be 9.12 ng/ml in goats with mastitis with

Staphylococcus aureus (Fasulkov et al., 2014).

In this study, the mean fibrinogen value in goats in
the control group was determined as 3.11+ 0.54
ng/ml, which was consistent with the results of
previous studies (Hajimohammadi et al., 2013;
Fasulkov et al., 2014). The mean fibrinogen level
in the animals in the study group was determined
as 7.9711.24 ng/ml, and the statistical difference
was found to be significant compared to the
control group  (p<0.05).

Hepcidin, discovered in recent years, is a peptide
hormone with multiple functions. Hepcidin was
named as an antimicrobial in the first reported
studies (Park et al., 2001), but it was reported that
it was a type II acute phase reactant and played a
role as a regulator in iron metabolism in later
studies (Laftah et al, 2004). Kali et al. (2015)
reported that hepcidin is triggered by IL-6 during
inflammation and can be used as an important
matker in sepsis and inflammatory reactions.
Although studies on hepcidin in human medicine
have increased in recent years, there have not been
many studies in veterinary medicine. In this study,
hepcidin value was investigated for the first time
in goats with paratuberculosis. As a result of the
study, hepcidin value was found as 3.67 £ 0.58
(ng/ml) in healthy goats, while it was determined

35

as 5203 * 693 (g/ml) with

paratuberculosis. In this study, the highest levels

in goats

of serum amyloid A and haptoglobin, which are
acute phase proteins, the lowest levels of
fibrinogen and hepcidin, and a moderate increase

in cytokines levels were determined.

As a result, it was determined that SAA and
the highest, IL-6 and IL-10
parameters moderate, and fibrinogen and hepcidin

haptoglobin
were the least increased parameters in goat
paratuberculosis disease.
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Investigation of Bovine Coronavirus and Bovine Rotavirus in Calves with Neonatal Diarrhea in
Kirikkale and Surrounding Provinces

Kurukkale ve Cevre Illerindeki Neonatal Ishalli Buzagilarda S1dir Koronaviriis ve Sigir Rotaviriis Varlgimmn Aragtirimast
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Abstract: Bovine coronavirus (BCoV) and bovine rotavirus (BRV) infections are very common in
neonatal diarrhoea of calves which are of the important problems in cattle breeding. In the present study
110 calves with neonatal diarrhoea from Kirikkale and surrounding provinces were investigated for
BCoV and BRYV presence by RT-PCR in stool samples and positive BRV samples were genotyped by
PCR based on VP4 and VP7 genes. In total, 41 samples were BCoV positive (37.27%) and 41 samples
were BRV positive (37.27%), whereas 20 samples were positive for both BCoV and BRV (18.18%).
According to the results of the study, BCoV and BRV are the neonatal calf diarrhoea agents in calves
reared in Kirikkale, Kirsehir, Ankara, Cankiri, Corum, and Yozgat provinces. Genotyping results of
positive BRV samples indicated that G6P[5], G10P[5], G10P[11], and G6P[11] genotypes, commonly
seen in Turkey, are circulating among these provinces. Detection of these genotypes indicated importance
of vaccination against neonatal diarrhoea and selection of vaccine strain.

Keywords: Bovine coronavirus, Bovine rotavirus, Kirikkale, RT-PCR.

Oz: Sigir koronaviriis (BCoV) ve sigir rotaviriis (BRV) enfeksiyonlari, sigir yetistiriciligindeki 6nemli
sorunlardan biri olan neonatal buzagi ishallerinin en sik rastlanan viral etkenleri arasinda yer almaktadir.
Bu calismada, Kirikkale ve ¢evre illerindeki neonatal ishalli 110 buzagida BCoV ve BRV etkenleri RT-
PCR ile arastirildr ve pozitif BRV 6rnekleri PCR ile VP4 ve VP7 genleri temelli olarak genotiplendirildi.
RT-PCR sonuglarina gére toplamda 41 6rnek BCoV pouzitif (%37,27), 41 6tnek BRV porzitif (%37,27) ve
20 6rnek hem BCoV hem de BRYV porzitif (%18,18) olarak belitlendi. Bu sonuglara gére Kirikkale,
Kirsehir, Cankirt, Corum, Yozgat ve Ankara illerinde yetistirilen buzagilarda BCoV ve BRV, neonatal
buzagy ishallerinin etkenleri olarak tespit edildi. BRV genotiplendirme sonuglarina gore ise bu illerde
tlkemizde yaygin olarak gérilen genotipler olan G6P[5], G10P[5], G10P[11] ve G6P[11] genotiplerinin
sirkiile oldugu belitlendi. Bu genotiplerin buzagilarda saptanmasi, neonatal ishallere karst agtlamanin ve
astlarda kullanilacak olan sus se¢iminin dnemini gdstermektedir.

Anahtar Kelimeler: Sig1r koronavirls, Sig1r rotaviriis, Kirtkkale, RT-PCR.
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Introduction neonatal calf diarrhoea are Enterotoxic Escherichia

coli, Cryptosporidium parvum, bovine rotavirus (BRV)

Neonatal calf diatthoea is one of the most and bovine coronavirus (BCoV) (Foster and

challenging global problems for dairy and beef Smith, 2009; Lorenz and ark., 2011; Azkur and

cattle industry which is caused by viruses, bacteria Aksoy, 2018). In a study investigating the

and protozoa. Common infectious causes of diarthoea of beef and dairy calves, 36.2% of
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enteric pathogens were found to be viral agents
(Cho et al., 2013). Among these viral agents, BRV
and BCoV are detected in diarrheic calves as 7-
80% and 3-79%, respectively (Gomez and Weese,
2017). BCoV and BRYV infections, usually affect
calves less than 3 weeks old, are found to be
responsible for economical losses in cattle
breeding including significant effects on the body
weight gain of calves (Torres-Medina et al., 1985;
Foster and Smith, 2009; Renaud et al., 2020). The
most common cause of calf mortality was reported

as diarrhoea in Kars province of Turkey (Erdogan
et al., 2009).

BRYV is classified in Rotavirus A species, Rotavirus
genus, Sedoreovirinae subfamily of Reoviridae family,
Reovirales order, Riboviria realm (ICTV, 2020). BRV
has 11 segments of double-stranded RNA which
encodes 6 structural (VP1, VP2, VP3, VP4, VP06,
VP7) and 5 non-structural (NSP1-NSP5/6)
proteins. The classifcation system commonly used
for Rotaviruses is based on the sequences of the
VP7 (G genotype) and VP4 (P genotype) genes
(Matthijnssesns et al., 2011). To date 28 G
genotypes and 39 P genotypes are determined in
Rotavirus A species (Desselberger, 2017), among
them G6, G8, G10 and P[1], P[5], P[11] are
regarded as the common bovine genotypes
wortldwide. In Turkey, presence of G6, G8, G10,
P[5], P[11] genotypes of BRV were hitherto
reported in cattle (Alkan et al., 2010; Karayel et al.,
2017; Aydin and Timurkan, 2018).

BCoV is a member of Betacoronavirus genus,
Coronaviridae family of Nidovirales order in Riboviria
realm (ICTV, 2020). BCoV is enveloped, positive-
sense single-stranded RNA virus which is
associated with respiratory disease in cattle and
severe diarrhoea in neonatal calves (Azkur and
Aksoy, 2018; Franzo et al., 2020). BCoV infection
was reported in Turkey in both enteric and
respiratory diseases of cattle as well as calves
(Hasoksuz et al., 2005; Pestil et al., 2016; Aydin
and Timurkan, 2018).

The aim of the present study was to investigate
prevalence of BCoV and BRV in neonatal
diarrhoea of calves which are reared in Kirikkale,
Kirsehir, Ankara, Cankiri, Corum, and Yozgat

provinces and to determine which BRV genotypes
are circulating in these provinces.

Materials and Methods
Sampling

The study includes 110 neonatal calves (0-30 days
old) which were already patients of Animal
Hospital of Kirikkale University that were reared
in Kirikkale, Ankara, Kirsehir, Corum, Cankiri,
and Yozgat provinces and have acute diarrhoea.
Following clinical examination of calves, stool
samples were taken in specimen containers from
calves by rectal provocation for defecation for
routine clinical diagnosis by parasitological
examination and rapid diagnostic kits. The stool
samples that were taken for routine clinical
diagnosis and stored at -20°C wete used in the
present study.

RNA isolation from stool samples

One gram of each stool samples was taken in
sterile centrifuge tubes, diluted 1:5 in phosphate
buffered saline (PBS) and homogenized by
vortexing. Samples were centrifuged at 2000 rpm
for 20 minutes at 4°C (Allegra X100, Beckman
Coulter, USA). After centrifugation, the
supernatants  were transferred into  sterile
microcentrifuge tubes and stored at -20°C. RNA
isolation from supernatants was performed with
commercial kit (740956.50, Macherey-Nagel) by
following the instructions of the manufacturer.
RNA samples were stored at -80°C until use
(DF590, Niive, Turkey).

Reverse  Transcription-Polymerase Chain
Reaction (RT-PCR)

The cDNAs from the RNA samples were
synthesized within 3 steps. In first step, 4 ul RNA
and 2.8 pl dimethylsulphoxide (DMSO) was
incubated in 95°C for 5 minutes. In second step, 6
ul sterile distilled water and 1 pl random hexamer
primer (PM-301S, Jena Bioscience) were added to
the mixture and incubated in 70°C for 5 minutes.

In the last step, the tubes were put into cracked ice
and 2 pl ANTPs (DN001-0250, GeneDirex), 4 pl
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RT buffer and 1 pl reverse transcriptase (M0253,
New England Biolabs) were added to the mixture,
and incubated in 25°C for 10 minutes, 37°C for 1
hour and 70°C for 5 minutes.

The cDNA samples were used as template in PCR
that is carried out with primers specific for bovine
coronavirus (Nucleocapsid protein gene), bovine
rotavirus (VPG gene), and bovine glyceraldehyde
3-phosphate  dehydrogenase (GAPDH) genes
(Table 1). PCR mixture was containing 3 pl
template, 1U Taq DNA polymerase (MB101-
0500, GeneDirex), 1.25 mM dNTPs (DNO001-
0250, GeneDirex), 25 mM MgCI2, 10X PCR
buffer, 10 pmol forward primer, 10 pmol reverse
primer in 50 pl total volume. PCR was carried out
in 35 cycles as following conditon: 94°C for 3
minutes, 94°C for 50 second, 55°C for 50 second,
72°C for 1 minute and 72°C for 10 minutes for
final extention. PCR products were visualized
under UV transluminator after ethidium bromide

stained gel electrophoresis.
Genotyping of Bovine Rotavirus

Rotavirus PCR-positive samples were tested for
VP4 (|P] genotyping) and VP7 (G genotyping)

genes to determine genotypes.

Rotavirus VP4 ([P] genotyping) genotyping were
catried out in 2 steps. For first round for VP4
genotyping, 3 pl cDNA, 1U Taq DNA
polymerase, 1.25 mM dNTPs, 25 mM MgCI2, 10X
PCR buffer, 10 pmol Con3 forward primer, 10

pmol Con2 reverse primer were mixed in 50 pl

total volume. According to electrophoresis results,
the samples have 877 bp product were determined
as positive whereas the samples do not have
product were determined as negative. In the
second round of PCR, 1 ul (from VP4 positive
samples) or 5 pl (from VP4 negative samples) first
round PCR product, 1U Taq DNA polymerase,
1.25 mM dNTPs, 25 mM MgCl2, 10X PCR buffer,
10 pmol P1-P5-P11 forward primer mixture, and
10 pmol Con2 reverse primer were used. All
optimized PCR conditions were shown in Table 2.
Samples were genotyped as P[1], P[5] and P[11] if
624 bp, 552 bp, and 314 bp products were seen,
respectively.

Rotavirus VP7 (G genotyping) genotyping were
carried out in 2 steps. For the first round of VP7
genotyping, 3 ul cDNA, 1U Taq DNA
polymerase, 1.25 mM dNTPs, 25 mM MgCl2, 10x
PCR buffer, 10 pmol INI forward primer, and 10
pmol FIN reverse primer were used in first round
PCR. According to electrophoresis results, the
samples have 1062 bp product were determined as
positive whereas the samples do not have product
were determined as negative. In the second round
PCR, 1 pl (from VP7 positive samples) or 5 pl
(from VP7 negative samples) first round PCR
product, 1U Taq DNA polymerase, 1.25 mM
dNTPs, 25 mM MgCl2, 10X PCR buffer, 10 pmol
DT6 primer, 10 pmol HT8 primer, 10 pmol ET10
primer, and 10 pmol INI primer were mixed. All
optimized PCR conditions were shown in Table 2.
Samples were genotyped as G6, G8 and G10if 499
bp, 273 bp, and 714 bp products were seen,
respectively.

Table 1. Primers used for detection of bovine rotavirus, bovine coronavirus and bovine GAPDH.

Target Primer Sequence (5'—3") Product
i oo BRV - F GTTTTCCAAGAGTDATHAHYTCAGC it
OVIne rotavirus BRV -R ACCGCTGGTGTCATGTTTGG p
. . BCoV - F CGATCAGTCCGACCAATCTA
Bovine coronavirus 597 bp
BCoV - R GAGGTAGGGGTTCTGTTGCC
Bovine GAPDII GAPDH - F GGTCACCAGGGCTGCTTTTA .
ovine GAPDH - R CCAGCATCACCCCACTTGAT p

F: Forward primer, R: Reverse primer, bp: base pair.

40
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Table 2. Primers used for genotyping of bovine rotavirus and PCR conditions.

Gene Primer Sequence (5'—3") Product PCR round PCR
and conditions
number of
cycles
94°C 3 min
Con3-F TGGCTTCGCTCATTTATAGACA
I 94°C 1 min
Con2-R  ATTTCGGACCATTTATAACC 877 bp 54°C 1 min
35 cycles o .
72°C 1 min
72°C 10 min
VP4 94°C 3 min
P1-F ACCAACGAACGCGGGGGTG 624 bp
Ind 94°C 30 sec
P5-F RCCAGGTGTCRCATCAGAG 552 bp 30 eveles 47°C 30 sec
’ 72°C 45 sec
P11-F GGAACGTATTCTAATCCGGTG 314 bp
72°C 10 min
94°C 3 min
INI-F GGCTTTAAAAGMGAGAAWTT » 94°C 1 min
1062 bp 35 cvel 47°C 1 min
FIN-R  GGTCWCATCATACAAYTCT cycles 72°C 2 min
VP7 72°C 10 min
DT6 - R CTAGTTCCTGTGTAGAATC 499 bp 94°C 3 min
HT8-R CGGTTCCGGATTAGACAC 273 bp nd 94°C 30 sec
30 cveles 42°C 30 sec
ET10-R  TTCAGCCGTTGCGACTTC 714 bp ? 72°C 45 sec
72°C 10 min

F: Forward primer, R: Reverse primer, bp: base pair, min: minutes, sec: seconds.

Table 3. Sampling provinces and cattle breeds included in the study.

Kirikkale Kirsehir Cankiri Corum  Yozgat Ankara Total

Simmental 43 13 4 9 1 8 78
T Montofon 5 5 0 1 1 0 12
&  Holstein 3 0 1 0 0 1 5
Crossbred 4 4 4 0 2 1 15
Total 55 22 9 10 4 10 110
Results Ankara, Cankiri, Corum, and Yozgat provinces to

the Kirikkale University Veterinary Faculty Animal

A total of 110 stool samples were included in the .
Hospital (Table 3).

present study from calves with neonatal diarrhea
which were brought from Kirikkale, Kirsehir,
41
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RT-PCR was carried out for screening of BCoV (37.27%) and 41 samples were BRV positive
(nucleocapsid protein gene) and BRV (VP6 gene) (37.27%). Distribution of BCoV and BRV positive
from 110 stool samples. Samples have 597 bp and samples among provinces were given in Table 4.
214 bp products were evaluated as BCoV- and Total of 20 samples were detected as BCoV and

BRV-positive, respectively (Figure 1). Forty-one BRYV double positive (18.18%).
of 110 samples were determined as BCoV positive

1500 bp

500 bp

200 bp . e - v
L e e e S R S e s S SRS e S S

100 bp

(a)

1500 bp

600 bp
500 bp

(b)

Figure 1. RT-PCR results of a: bovine rotavirus (214 bp) and b: bovine coronavirus (597 bp). M: DNA
marker, 1-15: samples.

Table 4. Number of positive samples for bovine rotavirus (BRV) and bovine coronavirus (BCoV) among

provinces.

Kirikkale  Kirsehir =~ Cankiri  Corum  Yozgat  Ankara Total
BRV 19 6 4 5 2 5 41
BCoV 23 8 1 3 1 5 41

Following screening of samples for presence of 624 bp, 552 bp, and 314 bp products were

BCoV and BRV by RT-PCR, BRV-positive characterised as P[1], P[5], and P[11], respectively.
samples were analysed for genotyping based on According to results of VP4 genotyping, 31
VP4 and VP7 genes. Firstly P genotyping based on samples were P[5], 7 samples were P[11], 1 sample
VP4 gene was carried out and whole VP4 gene of was P[5]+P[11], and 2 samples were suspected out

BRV was amplified (877 bp). The samples have
42
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of 41 BRV-positive samples (Figure 2). None of
the samples were genotype P[1].

VP7 gene based PCR to determine G genotypes of
BRV-positive samples were implemented and
whole length VP7 gene (1062 bp) was amplified.
Following amplification of VP7 gene, the samples

1500 bp

600 bp
500 bp

300 bp

100 bp

have 499 bp, 273 bp, and 714 bp products were
determined as G6, G8, and G10, respectively.
According to results of VP7 genotyping, 13
samples were G0, 6 samples were G10, 21 samples
were G6+G10, 1 sample was suspected out of 41
BRV-positive samples (Figure 3). G8 genotype

was not determined in any samples.

Figure 2. Bovine rotavirus VP4 genotyping results. The samples have 552 bp and 314 bp products were
determined as P[5] and P[11], respectively. M: DNA marker, 1-12: samples.

1500 bp

1000 bp
700 bp
500 bp

Figure 3. Bovine rotavirus VP7 genotyping results. The samples have 499 bp and 714 bp products were
determined as G6 and G10, respectively. M: DNA marker, 1-11: samples.

Genotyping results of BRV-positive samples
indicated that 11 samples were GOP[5] and 6
samples were G10P[11]. According to results
some samples have two genotypes (19 samples
were  GOP[5]+G10P[5], 1 sample was
GOP[11]+G10P[11]) and one sample has four
genotypes (GOP[5] + GI10P[5] + GO6P[11] +
G10P[11]). Three samples were determined as
suspected by PCR, 2 out of 3 suspected samples
were only genotyped as G6, and 1 sample was only
genotyped as P[5].

As a result of the study, it was determined that
GO6P[5], GOP[11], GI10P[5] and GI10P[11]
genotypes were circulated in diarrhea cases of
neonatal calves reared in Kirikkale, Kirsehir,
Corum, Cankiri, Yozgat and Ankara provinces
(Table 5). In total BRV genotype G6P[5], G6P[11],
G10P[5], and G10P[11] were detected in 31, 2, 20,
and 8 samples in consideration of double- and
multi-positive samples.
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Table 5. Distribution of bovine rotavirus (BRV) genotypes among provinces.

Kirikkale Kirsehir Cankiri Corum  Yozgat Ankara  Total
G6P[5] 17 4 3 4 1 2 31
@ G10P[5] 10 4 2 3 1 - 20
&
é’ G10P[11] 2 2 1 1 1 1 8
9
% G6P[11] 1 1 - - - - 2
>
&
R G6P[?I* - 1 - - - 1 2
G?P[5]™ - - - - - 1 1

**VP4 genotyping can not be determined. **VP7 genotyping can not be determined.

Discussion

Bovine rotavirus (BRV) and bovine coronavirus
(BCoV) infections are the most important viral
agents of neonatal calf diarrhoea which is
economically significant disease for cattle industry
because of mortality, cost of medication, labour
needed to treat sick calves, delayed growth of
calves, etc (Azkur and Aksoy 2018). Due to
importance of BRV and BCoV in neonatal calf
diarrhoea, in the present study, BRV and BCoV
presence was investigated by RT-PCR in stool
samples of neonatal diarrhoeic calves reared in
Kirikkale, Kirsehir, Ankara, Cankiri, Corum, and
Yozgat and circulating genotypes of BRV were

determined.

BRV and BCoV presence in Turkey have been

reported in many researches, determining
prevalence of these infections by serological and
molecular methods in numerous provinces. Some
researchers used ELISA to detect BRV and/or
BCoV in diarthoea of neonatal calves (Hasoksuz
et al., 2005; Cabalar et al., 2007), whereas rapid
diagnostic kits are another tool for antibody
detection against BRV and BCoV (Al and Baliket,
2012; Altug et al., 2013). RT-PCR and sequencing
are molecular methods for both detection and
phylogenetic studies of BRV and BCoV, and many
studies had been submitted local strains of BRV
and BCoV to Genbank (Alkan et al., 2010; Karayel
et al., 2017; Aydin and Timurkan, 2018). In this
study, RT-PCR were carried out to determine

BRV and BCoV in stool samples of calves and
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which genotypes of BRV were circulating in the
study area, however positive BRV and BCoV
samples were not sequenced due to financial

reasomns.

Studies for BRV and BCoV infection in Turkey
showed wide range of prevalence rates. In a study
conducted in Erzurum, BRV positivity was found
to be 6.1% and BCoV positivity was 12.1% (Aydin
and Timurkan, 2018). BCoV positivity in many
provinces of Marmara region was reported as 2%
(Pestil et al., 2016). BCoV infection in diarrhoeic
calves was determined as 10.8% in a study
involving many provinces of Turkey including
Ankara which is also studied in the present study
(Alkan et al.,, 2011). In the present study, both
BCoV positivity and BRV  positivity  was
determined as 37.27% and 18.18% of samples
were detected as positive for both BCoV and
BRV. The higher rate of positivity could be
affected by many factors, such as sampling region,
season, sample size, vaccination status of cows,
housing of the calves, etc.

The previous studies showed that main genotypes
of BRV in many provinces of Turkey are G6P[5],
Go6P[11], G10P[5], G10P[11] (Alkan et al., 2010;
Aydin and Timurkan, 2018), and distinctively
G8P[5] genotype of BRV was reported in Amasya
(Karayel et al., 2017). In the present study,
genotyping of BRV indicated that GOP[5],
GO6P[11], G10P[5], and G10P[11] genotypes are
circulating among Kirikkale, Kirsehir, Ankara,

Cankiri, Corum, and Yozgat provinces, consistent
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with the results of the previous studies (Alkan et
al.,, 2010; Aydin and Timurkan, 2018).

Although natural infection of BRV and BCoV in
tield are very common and most of cows are found
to be seropositive, studies showed that antibody
titers in milk decrease to non-protective levels.
Thus, maternal antibody level in colostrum can be
increased by vaccination of cows against BRoV
and BCoV in order to protect newborn calves.
BRV and BCoV vaccination, wusually in
combination with E. ¢/, is administrated to
pregnant cows in order to induce immunity and
maternal antibody production in dams which is
then transferred to calves with colostrum.
Protection level of the vaccine depends on identity
of the vaccine strain and the field strain, suggesting
that if the vaccines do not contain field strains,
vaccination may not be protective against
circulating strains (Gomez and Weese 2017).
Vaccines used for BRV and BCoV in Turkey
contain G6, G10, P[1], P[5] genotypes of BRV
however circulating BRV genotypes in Turkey are
G6, G8, G10, P[5], and P[11], which means
vaccines in practice could not cover the circulating
genotypes and may not be protective for natural
field infection.

In the conclusion, BRV and BCoV infections are
widely distributed in Kirikkale, Kirsehir, Ankara,
Cankiri, Corum, and Yozgat provinces and seem
very important agents of neonatal calf diarrhoea in
this region. Circulating BRV genotypes are
GOP[5], GO6P[11], G10P[5], and G10P[11] in these
provinces, and this data showed that field strains
are different from vaccine strains. Considering the
strains available in the BRV and BCoV vaccines
used against calf diarrhea in Turkey, this study
shows that the vaccine strains are not compatible
with the circulating strains in the field and
therefore the calves cannot be protected against
neonatal calf diarrhea even if they take colostrum.
In this context, the fact that the vaccines used in
Turkey should contain up-to-date field strains
which will prevent calf diarrhea and accompanying

economic losses.
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Effects of Sucrose (Sugar) as Inoculant on Physical Quality, Fermentation Profile and Relative
Feed Value of Alfalfa Silage at Difterent Ensiling Time

Siikeroz (Seker) Inokulantinin Farkly Silolama Dinemlerindeki Y onca Silajnin Fiziksel Kalitesi, Fermantasyon Profili ve
Nispi Yem Degeri Uzerine Etkisi

Hidir GUMUS*

Burdur Mehmet Akif Ersoy University, Faculty of Veterinary Medicine, Department of Animal Science and Animal
Nutrition, Burdur, Turkey

Abstract: This study was conducted to determine effects of sucrose (sugar) addition on physical quality, fermentation
profile and relative feed value of alfalfa silage at different ensiling time. Silage quality was evaluated based on inoculant
supplementation (C; no additive and S: sucrose additive) and four ensiling periods (7, 14, 30 and 60 days). The color
and structure scores were unchanged but the smell score increased significantly by sucrose inoculant. Sucrose
supplementation significantly decreased pH value in comparison to the control group. Significant change in Flieg
point of alfalfa silage was observed between the groups. Relative feed value significantly increased in the sucrose
group at d 7 and 14 of ensiling, but remained unaffected at d 30 and 60 of ensiling. As a result, addition of sucrose
improved silage quality at different fermentation time.

Keywords: Alfalfa silage, Silage quality, Sucrose.

Oz: Bu calisma, sitkroz (seker) ilavesinin farkli fermantasyon zamanlarda yonca silajinin fiziksel kalite, fermantasyon
profile ve nispi yem degerleri tizerine olan etkilerini belirlemek tizere yapilmustir. Silaj kalitesi iki grup (C: katkisiz; S:
scker ilaveli) ve dort farkl silolama zamani (7, 14, 30 and 60 giinler) olarak degerlendirilmistir. Stikroz ilavesi ile koku
ve stritktir skoru etkilenmemis ancak koku skoru 6nemli dizeyde artmustir. Kontrol grubu ile karsilastirildiginda
stikroz ilavesi ile pH degeri 6nemli diizeyde azalmistir. Gruplar arasinda Flieg puanin degisim énemli bulunmustur.
Nispi yem degeri stikroz grubunda silolamanin 7 ve 14. gintinde 6nemli diizeyde artmuis, ancak silolamanin 30 ve 60.
giinlerinde etkilenmemistir. Sonug olarak, stikroz ilavesi farkli zamanlarda silaj kalitesini iyilestirmistir.

Anahtar Kelimeler: Yonca silajs, Silaj kalitesi, Sitkroz..
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Introduction Alfalfa hay or silage is used in ruminants rations as

a forage and it is important for the animal nutrition

Alfalfa (Medicago sativa 1..) is a perennial plant and because of its high protein value (Aktiirk and

can supply green fodder continuously for 4-5 years Giimiis, 2020). However, the protein value of

from the same sowing. Alfalfa is flavorfully alfalfa hay can decrease in the production,

consumed by all kinds of livestock, since it yields transport and storage processes (Gao et al., 2021).

nutritious and palatable green fodder, providing
with  16-25%  crude  protein  (with  72% such as alfalfa hay, clover hay, trefoil hay etc., has

digestibility) and 20-30% fiber. It is naturally high become gradually difficult (Unal et al, 2012);
in many essential minerals and vitamins, including;

Due to the irregular rainfall, the wilting of legumes

therefore, making of alfalfa silage is an alternative
calcium (1.5%), magnesium, potassium, iron, A,

D, E, K, and B vitamins (Patra and Paul, 2019).
According to the Turkish Statistical Institute, an

method. Ensiling is a natural fermentation process
of forage conservation to improve the nutritional

value and extend the storage time (Ni et al., 2017).
average of 19.290 million tons of alfalfa green hay

During this process, water-soluble carbohydrates
were produced in 2020 in Turkey (TUIK, 2020).

(WSC) are converted into lactic acid (LA) via
47
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epiphytic lactic acid bacteria (LAB) resulting in a
decline of pH (Yan et al,, 2019). It is difficult to
preserve quality of alfalfa silage due to its high
protein content, greater buffer capacity and quite
low sugar content (Ergin and Gimis, 2020). Silage
additives such as glucose, sucrose, and molasses
have been used to decrease pH level that increased
the number substrates for the growth of lactic acid
bacteria (LAB) as well as improved lactic acid
concentration in the silage (Li et al, 2014). This
study aimed to examine the effects of sucrose
(sugar) addition on physical quality, fermentation
profile and relative feed value of alfalfa silage at
different ensiling time.

Materials and Methods

The study was conducted at the Department of

Animal Nutrition and Nutritional Diseases,
Faculty of Veterinary Medicine, Burdur Mehmet
Akif Ersoy University, located at 36° 53' North
latitude and 30° 53' East longitude and 950 m
above sea level. Burdur is the transition region in
the inner part of the western Mediterranean. The
experiment was conducted in a completely
randomized design using two experimental groups
as CON (control), with no inoculants; S (Sucrose),
with 3% sucrose as an inoculant (calculated based
on the fresh weight of alfalfa). The inclusion levels
of sucrose inoculant were based on a proper
review of the existing literature. Following
harvesting, the fresh alfalfa samples were chopped
into small pieces (~1.5-2 cm) by pruning shears for
ensiling and the sucrose was applied to fresh alfalfa
in the plastic basin. About 900 g of chopped alfalfa
(fresh weight) was compressed by hand into a 1-L.
jar (100 mm diameter X 170 mm height). A total
of 10 jars (5 jars per experimental group) were
prepated and stored at ambient temperature (16 £
2°C). Five silos from each group were opened for
the analysis of physical quality (smell, color,
structure of alfalfa silage), fermentation quality
(pH and Flieg point), nutritive value (DDM, DMI,
RFV) on 7, 14, 30, and 60 d of ensiling. Physical
quality analysis was assessed by using DLG scoring
system (DLG, 1997). Each alfalfa silage samples
were carefully opened and scored by 3 experts in
terms of colour point (0-2), structure point (0-4),
and scent point (0-14) of the silage. According to
score; silage was divided into the quality classes as
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Excellent (16-20 points); Good (10-15); Mid (5-9),
and too bad (0-4). For the assessment of pH value,
a 25 g fresh silage sample was blended with 100 ml
distilled water in a mixer for 4-5 min and filtered
through a cheesecloth. The pH value was
measured with a glass electrode pH meter
(ECPlaza, Guro-gu, Seout, Korea). Fleig point (Dong
et al,, 2017) was calculated by using pH and DM
values of alfalfa silage at different days of ensiling
with the following equation: Flieg’s point = 220 +
(2 X DM —15) — (40 X pH). Digestible dry matter
(DDM) was determined by using ADF content of
alfalfa silage [DDM%= 88.9 — (0.779 x ADF%)].
Then dry matter intake (DMI) was measured by
using NDF content of alfalfa silage
[DMI%=120/NDF %)]. Relative feed value was
calculated (Redfarn and Zhang, 2014) by using
DDM and DMI [RFV = DDM% x DMI% x
0.775]. The statistical analyses were conducted to
the International Business Machines (IBM) for the
Social Sciences (SPSS), version 22 (IBM, SPSS
Statistics, 2022). The data were analyzed by
independent-samples t-test to determine the
effects of sucrose (sugar) addition on physical
quality, fermentation profile and relative feed
value of alfalfa silage at different fermentation
time. The level of significance was taken as P<0.05
(Dawson and Trapp, 2001).

Results

The smell score of silage was affected (P<0.05) by
sugar inoculant at d 14, 30 and 60 exceptatd 7 of
ensiling. Colour of
unaffected all treatments d of ensiling (P<0.05).
Structure score of silage was not affected (P>0.05)

score silage remained

by sucrose inoculant regardless of the days. The
total score of silage was significantly increased by
sucrose addition at d 14, 30 and 60 of ensiling, but
it was not affected at d 7 of ensiling (Figure 1). The
quality of alfalfa silage treated with sucrose was
determined as ‘excellent’ all days. It was defined on
7, 30t and 60t days as “excellent”, but on 14t d
as “good”. There was a significantly different
effect (P<0.01) between groups for silage pH. The
pH value was in parallel decreases in all silages
during the fermentation. Regardless of the days,
the pH value was lower in the sucrose group in
comparison to the CON group. Irrespective of the
additives remarkably increased

days, sugar
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(P<0.01) the Flieg point due to the increases in 2). Atd 7 and 14 of ensiling, RFV was significantly
DM and decreases in pH. At the end of the higher in silages prepared with sugar inoculant, but
experiment, Flieg point of silage in the CON and unaffected at d 30 and 60 of ensiling (Figure 3).

S group were 25.97 and 76.52, respectively (Figure
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Figure 2. Flieg point and pH value of alfalfa silage
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Figure 3. Relative feed value and digestibility dry matter of alfalfa silage

Discussion

Silage making is a significant technique in animal
nutrition and it allows for longer storage time of
forage. The assessment of smell, color, and
structure score of silages are the best simple
methods to evaluate the physical quality of silage
during the fermentation process. This evaluation
system has been commonly used for years in silage
because it is an inexpensive and quick method
(Zhao et al., 2019). Open green color, aromatic
scent, such as bouquet and good structure, are
desired in a high-quality silage (Muck et al., 2018).
In the present study, smell score of alfalfa silage
was significantly improved by sucrose inoculant
throughout the ensiling period (Figure 1). Ergin
and Gimis (2020) stated that LAB inoculant
significantly increased the smell score at d 60 of
ensiling. Turan and Oneng (2018) stated that no
change in smell score of alfalfa silage was observed
between cumin essential oil supplemented and
unsupplemented silages. The smell score of silage
ranged from 12.75-14.00 point (Topgu and Ozkan,
2021). Color and structure score of alfalfa silage
remained unaffected irrespective of the days
(Figure 1). Also, the mean value of color score is
in accordance with those verified in other silage
study by addition sugar under similar conditions of
the current study, where the values ranged from
1.74 and 2.00 point (Giimus et al., 2020). Addition

of sucrose did not affect the structure score. The

50

findings of this study were in agreement with
results of previous studies conducted on alfalfa
silage (Turan and 6neng, 2018; Ergin and Glimiis,
2020) and lenox silage (Giumis et al., 2020). As
expected, the increase in the total score in the
sucrose-supplemented silages may be associated
with the higher smell score. Giimtus et al. (2020)
also reported similar finding for total score in
silages with treated sucrose. Silage quality depends
on certain factors such as forage and inoculant
type, environmental temperature, nutritive value,
and type of silage (Yan et al., 2019). Acidity profile
and power (pK,) are an essential factor to reflect a
good silage fermentation. There was a significantly
decrease in the pH value in S-silages in comparison
to that of C-silages throughout the research
(Figure 2). The outcomes of the current study were
in line with Li et al. (2014), who found significant
influence of sucrose addition on pH value. The
addition of sucrose in silage leads to a higher
availability of WSC (Kung et al., 2018), which may
have positive effects on the pH value of silage,
increasing the LAB number and improving the
LAB growth. Lower pH value due to increased
LAB population by supplementation of sucrose
contributed to higher Flieg point (Figure 2). A
strong linear relationship between Flieg point and
silage quality has been identified in previous results
(Toruk and Kayislioglu, 2008; Turan and Oneng,
2018). Flieg point was positively correlated with
dry matter; whereas, it was negatively correlated
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with pH value of silage (Gumiis et al., 2020). This
theory might be supportive of the present study,
namely increased DM in silage treated with
sucrose, where the values ranged from 28.31% and
28.42% of DM at d 60 of ensiling. RFV has been
commonly used by the United States to determine
the feed wvalue of alfalfa.
significantly increased RFV at d 7 and 14 of
ensiling; however, it was unaffected at d 30 and 60

Sucrose additive

of ensiling (Figure 3). These outcomes were in line
with the results of reported by Baba et al. (2018)
that the addition of molasses to the silages
improved REFV. Importantly, positive effects were
stated with addition of silage additives to alfalfa
silage. Supplemented sucrose in silage has been
indicated to be advantageous due to increased
silage WSC density (Kung et al., 2018), reduced
NH;-N  content by reducing breakdown of
protein, (Glimds et al., 2020), and improved LAB
growth and number.

Conclusion

The addition of sucrose improved the silage
quality and affected fermentation profile and
relative feed value of alfalfa silage. Silages treated
with sucrose were well in color, aromatic scent,
and good structure compared to control. Lower
pH value and higher Flieg point and RFV were
observed in silages treated with sugar. This
research showed the positive effects of sucrose
addition on silage quality.
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Seroepidemiology of Akabane Virus Infection in Honamlt Goat Breed
Honamlr Kegi Irkinda Akabane Virus Enfeksiyonunun Seroepidemiyolojisi
Mehmet OZSOY!, Yakup YILDIRIM®*

Burdur Mehmet Akif Ersoy University, Faculty of Veterinary Medicine, Department of Virology, Burdur, Turkey

Abstract: The goal of this study was to conduct a seroepidemiological investigation of Akabane Virus (AKAV) in
Honamli goats with pure breed characteristics in the hands of the public in Burdur region. For this purpose, blood
was collected from 425 goats bred in the mentioned region, unvaccinated, 6 months and older, male and female
clinically healthy and was tested for antibodies against AKAV usingCompetitive Enzyme Linked Immunosorbent
Assay (C-ELISA) method. The results showed that 9 goat (2.12%) of the 425 were found antibody positive for AKAV
infection. Seropositivity rates were found to be between 6.67% and 0% according to the settlements. The distribution
of positivity according to age is 3.66% (3/82) in goats in the 4 age group, 3.70% (3/81) in the goats in the 5 age group,
3.45% (2/58) in the 6-year-old goats, and 3.45% (2/58) in the 7-year-old goats. was determined at a rate of 3.33%
(1/30) in goats. It was determined that the difference between the seropositivity rates determined in different age
groups, males and females and in the districts was statistically insignificant (P>0.05). This study is the first serological
study to determine seroprevalence of AKAV infection in Honamli goat in the Burdur Region of Turkey.

Keywords: Akabane Virus (AKAV), ELISA, Honamli Goat, Seroprevalence.

Oz: Bu arastirmada, Burdur yoresinde halk elinde bulunan saf irk 6zelligine sahip Honamli kegilerinde Akabane Virus
(AKAYV) enfeksiyonunun varliginin/yayginliginin  belitlenmesi amaclanmistir. Bu amacla s6z konusu yorede
yetistiriciligi yapilan 6 ay ve tzeri, disi ve erkek saglikli gbrintime sahip 425 keciden kan 6rneklemesi yapildi. Toplanan
kan numuneleri Enzyme Linked Immunosorbent Assay (ELISA) yontemiyle AKAV antikorlari yéntnden kontrol
edildi. Test edilen 425 keci kan serumunun 9u (%2,12) seropozitif olarak belirlendi. Yerlesim yerlerine gore
seroporzitiflik oranlart %6,67-%0 arasinda tespit edildi. Pozitifligin yasa gore dagilimi ise 4 yas grubundaki kecilerde
%3,66 (3/82), 5 yas grubundaki kegilerde %3,70 (3/81), 6 yas grubundaki kecilerde %3,45 (2/58) ve 7 yas grubundaki
kegilerde de %3,33 (1/30) oraninda belirlendi. Farkli yas gruplarinda, erkek ve disilerde ve ilgeler de belirlenen
seropozitiflik oranlari arasindaki farkliligin istatistik olarak 6nemsiz (P>0,05) oldugu tespit edildi. Bu aragtirma
sonucunda ilk defa Honamli keci irkinda AKAV enfeksiyonunun varligt ve yaygmligi serolojik olarak ortaya
konulmustur.

Anahtar Kelimeler: Akabane Virus (AKAV), ELISA, Honamli Kegi, Seroprevalans.
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Introduction

As one of the important infectious agents in
cattles, sheeps and goats, Akabane virus (AKAV)
causes various of symptoms including abortion,
mummified fetus, stillbirth; blindness, congenital
arthrogriposis and hydranencephaly (AH) in
offsprings. AKAV is member of Orthobunyavirus
genus in Bunyaviridae family in taxonomy. AKAV
is classified in Simbu serogroup which has close
relationship with other orthobunyaviruses. The

very first agent called OBE-1 was isolated from a
naturally infected bovine fetus (Ishihara, 20106) in
Japan in 1959 and named after the region
(Matsuyama et al. 1960; Kinney and Calisher
1981). Virus carries icosahedral, membraned, 3-
segmented ssRNA  morphologically (Ludwig,
1991; Sharma ve Adlakha, 2009; Ishihara, 2016).
There are many cell lines developed for the
isolation and production of the virus, however,
BHK-21, VERO and Hmlu-1 cell lines of
mammalian origin were used for the production of
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the agent in vitro most of the time. In recent years,
insect derivated cell lines are preferred due to
detection of more intensive virus reproduction in
these cells (Elliot and Blakqori, 2011).

Ciulicoides spp. biting midges plays the important
role in the transmission of the disease and the
distribution of these vectors may differ
geographically. Culicoides oxystoma is common in
Japan, C. brevitarsis in Australia, C. milnei and C.
imicola 1s seen in Africa mostly. In addition, other
Chlicoides species seen in North America such as C.
varizpennis, is infected experimentally in laboratory
studies. On the other hand, vertical transmission is
also important when it comes to epidemiology of
Akabane disease. Transmission occurs from non-
immune mothers to their offsprings and causes
congenital anomalies (Spicler, 2017).

The pathogenesis of Akabane infection differs in
pregnant and non-pregnant animals. When AKAV
infects pregnant cattle, sheep or goats; it causes
various congenital anomalies in the fetus. The
incidence and severity of these anomalies depend
on the gestational period. This is particulatly
evident in cattles due to longer gestation period
than small ruminants. Abottions, stillbirths and
premature births may be the first signs of an
Akabane epidemic. Aborted fetuses may appear
normal in first examination but disease may be
diagnosed with examination of joints. In addition,
severe hydranencephaly may be detected if skull is
opened (Spicler, 2017). Blindness, nystagmus,
deafness, dullness, slow sucking, paralysis and
incoordination develop in offsprings born with
hydranencephaly. These offsprings can survive for
several months if they are fed propetly. In adults,
infection often occurs subclinically and animals
living in endemic areas gain immunity to the
disease from early ages (Mellor and Kirkland,
2008).

If clinical symptoms are present and Akabane
disease is suspected, final diagnosis should be
confirmed by using either serological or virological
tests. Enzyme linked immunosorbent assay
(ELISA), serum neutralization test (SNT) and as
golden standard for diagnosis, polymerase chain

reaction (PCR) are used for this purpose (OIE,
2014; OIE, 2010).

In this study, it was aimed to determine the
presence of Akabane virus infection serologically
by using competitive ELISA method and to obtain
information about the prevalence of the Akabane
virus in Honamli goats that unvaccinated, different
groups of age and sexin Burdur province.
Additionally, due to limited number of studies in
Turkey and lack of studies on Honamli goat breed
in the wortld, it was aimed to contribute academic
literature of science.

Materials and Methods
FE'thics Statement

This research was conducted after the approval of
Burdur Mehmet Akif Ersoy University Animal
Testing Local Ethics Council (Approval Number:
18.09.2019/547)

Sampled Animals

In this study, blood samples were collected from
425 Honamli goats that were not immunized
against AKAYV infection, aged 6 months and older,
of different sexes and ages, bred in private small
scale family production units in 10 districts (Table
1) of Burdur region (Figure 1).

Table 1. Distribution of collected blood samples
by districts and gender

Sampling Male Female Total
Districts

Karamanli/Burdur 18 57 75
Aglasun/Burdur 2 54 56
Celtikci/Burdur 10 45 55
Bucak/Burdur 7 43 50
Tefenni/Burdur 4 21 25
Golhisar/Burdur 1 23 24
Cavdir/Burdur 14 13 27
Yesilova/Burdur 13 32 45
Altinyayla/Burdur 1 29 30
Kemer/Burdur 3 35 38
Total 73 352 425
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Figure 1. Political map of Burdur province.

Determining the number of samples to be used in
the research; At 99.9% confidence level, 99%
5%
population size of 30598 (Number of pure
Honamli breed goats in Burdur province: 30598
(2020 TR Ministry of Agriculture and Forestry
data) (https://hbs.tarbil.gov.tr) the herd,
considering the other studies conducted in Turkey,
the possible prevalence of AKAV infection was
calculated as 20%, and the sample size was
calculated as 425 (Erganis, 1993).

confidence interval, margin of error,

in

Serum Samples

The blood samples used in the study were taken
from the vena jugularis into sterile coagulated
tubes and brought to the laboratory under cold
chain conditions. After the blood samples were
centrifuged at 3000-4000 rpm for 20 minutes and
then separated serum was transferred to sterile
eppendorfs and stored in a deep freezer at -20°C
until the ELISA test.

Competitive Enzyme Linked
Immunosorbent Assay (C-ELISA)

The presence of anti-G specific antibodies against
the structural G protein of Akabane virus was

55
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investigated using C-ELISA in sera obtained from
blood samples from Honamli goats. This method
works on the principle of solid phase indirect
competitive ELISA. Blood serum samples are
placed in the wells of microtiter plates coated with
AKA antigen and if AKAV antibodies are present
in the serum, they are bound to the antigens. If
specific AKAV immunoglobulins are present in
the test sera, the conjugate binds to the wells
containing the viral antigen and is enzyme
catalyzed, transforming into a  colorless
chromogen pigmented compound. For this
purpose, ID Screen® Akabane Competition
ELISA (ID Vet, Product Code: AKAC, Lot No:
F42, France) commercial kit produced by ID Vet
company was used. The test was performed
according to the kit procedure reported by the
manufacturer (ID Vet). The results were evaluated
in an ELISA reader (Mindray MR-96A, Hamburg-
Germany) using a 450 nm filter. These absorbance
values obtained were calculated as specified in the
kit's protocol.

In the evaluation of the samples; The result was
calculated by multiplying the ratio of the optical
density (ODsample) value of the plate eye on which
the sample was placed to the negative control
optical density (ODxc) value by 100, and the result
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was evaluated according to the table specified in
the test procedure. This process was calculated for
each sample sepatrately and the status of each
sample was determined  (positive/negative)
according to the values specified in the table (S/N
% = (ODsample = ODnc) x 100). Using the table
below according to the test procedure, each blood
serum sample was evaluated. The sample was
considered negative if the result was greater than
or equal to 30%. The sample was considered

positive if it was less than 30% (Table 2).

Table 2. AKAV C-ELISA test results and
evaluation.

Result Evaluation

S/N < 30% Positive

S/N 2 30% Negative
Statistical Analysis

Statistical analysis was carried out with Statistical
Package for Social Sciences software (IBM SPSS
21 Software, USA). Chi-square (chi-square -y2)
test was used to evaluate the statistical significance

of the difference between the seropositive rates
detected in the sampling districts, the difference
between the seropositive rates determined in
males and females, and the difference between the
AKAV  seropositive rates determined in age
groups. A p-value < 0.05 was regarded as
significant difference.

Results

The seroprevalence rate of AKAYV infection was
determined as 2.12% (9/425) in the blood serum
of 425 pure Honamli goats tested in the study.
When the antibody positivity rates were evaluated
on the basis of districts, the highest seropositivity
was found in Karamanlh with a rate of 6.67%
(5/75). Among its other districts, 4% (2/50)
seropositivity was found in Bucak, 1.82% (1/55)
in Celtikgi, and 1.79% (1/56) in Aglasun (Figure
2). No positivity was detected in other centers
where sampling was performed.

The distribution of 9 seropositive samples by
gender was found to be 1.37% (1/73) in males and
2.27% (8/352) in females (Table 3).

80

70 A

60 -

B AKAV Ab (+) %
B AKAV (-) %

Figure 2. Districts and seropositivity rates in Burdur province

AKAV  seropositivity rates were determined
according to the age of Honamli goats sampled in
the study. Accordingly, 3.66% (3/82) in 4 year old
goats, 3.70% (3/81) in 5 year old goats,  3.45%

56

(2/58) in 6 year old goats and 3% in 7 year old
goats. Antibody positivity was detected at a rate of
3.33 (1/30). Seropositivity was not determined in
one, two, and three-year-old animals (Table 4.)
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In the evaluation of the barn condition in which
the goat herds belonging to the sampled private
small scale family production units are housed,
wall/roof: present, absent criteria; floor quality:
with low, moderate and good grades; drinker
status: low, moderate and good; insect control:
done, not done criteria; Separate housing
compartment for goats, kids and goats: evaluated
with the criteria of present, absent, and the
determined results are shown in Table 5. In
addition, it was determined that there were
occasional abortion cases in all of the sampled goat
herds and the natural breeding method was used

in insemination.
Statistical Analysis Results

As a result of the statistical analysis, it was
that the difference between the
AKAV seropositivity rates in the districts of
Burdur, where the samples were collected, was
statistically insignificant (p>0.05) (x2=2.894, p=

determined

Table 3. AKAV seroprevalence rates by gender

0.408). Again, it was determined that the
difference in positivity rates in males and females
and the differences in positivity rates in different
age groups were statistically insignificant (»>0.05)
(Male/female %2=0.238, p=0.626; age groups
x2=0.013, p=1,000).

Discussion

Various of diseases threatening human and animal
health (Akabane, Crimean Congo fever, West Nile
virus, Sandfly fever) are usually transmitted by
arthropods feeding on the blood such as
mosquites, ticks and sandflies. Due to rapid
development of modern transport systems, global
warming, demographic changes, the disappearance
of natural ecological borders because of fast
urbanization and the emergence of new areas
increasing contact between vector species and
their hosts, very important health problems start

to occur in new millennium such as arboviruses.

Gender Number of AKAYV Ab AKAYV Ab

samples (n) ) % n 0 A
Male 73 1 1.37 72 98.63
Female 352 8 2.27 344 97.73
Total 425 9 2.12 416 97.88

Table 4. AKAV seropositivity rates by age groups
Age Number of samples (n) AKAV Ab
n (+) % n (-) %
6-12 month 38 0 0 38 100
2 age 62 0 0 62 100
3 age 74 0 0 74 100
4 age 82 3 3.66 79 96.34
5 age 81 3 3.70 78 96.30
6 age 58 2 3.45 56 96.55
7 age 30 1 3.33 29 96.67
Total 425 9 2.12 416 97.88
57
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Table 5. Evaluation of the Conditions of the Barns Housing the Sampled Honamli Goat Herds

Sampling Districts Wall-roof Floor Drinker  Insect Separate
availability quality status control compartment (for
goats, kids and
goats)
Karamanli/Burdur Absent Low Low No Absent
Aglasun/Burdur Present Moderate Low No Absent
Celtikci/Burdur Absent Low Low No Absent
Bucak/Burdur Absent Low Low No Absent
Tefenni/Burdur Present Good Good No Present
Golhisar/Burdur Present Good Good No Present
Cavdir/Burdur Present Good Good No Present
Yesilova/Burdur Present Good Good No Present
Altinyayla/Burdur Absent Moderate Moderate No Present
Kemer/Burdur Present High High No Present

When viewed from this aspect, geographical
localization of the research area is extremely
important. Burdur province, where the study was
conducted, is in West of Mediterranean Region of
Turkey, located at 37°43' North 30°17' East
coordinates and its altitude is 950 meters. There
are rich water sources, rivers and lakes in the
province, hence the area is called the region of
lakes. Next to the city of Burdur, “Burdur Lake” is
located and is the seventh largest lake of Turkey
with coordinates 37°45' North, 30°12' East and an
area of 250 km? (2013 DSI). Moreover, there are
various kinds of natural lakes and dam lakes
established for irrigation (Karatas Lake, Karamanli
Lake, Onac Lake, etc...) in the region. Likewise,
irrigation-based agriculture is actively applied in
the region as well as animal husbandry.
Considering all these geographical aspects, it is
safe to say Burdur province is ideal environment
for vector mosquitoes’ habitats due to the
epidemiological cycle of AKAV.

The climatic features of the region are also suitable
for AKAV. The annual average temperature is
13.2°C and the annual average number of rainy
days is 89 (Hizel et al., 2010). It is thought that the
changes in the annual average temperature and the
annual average number of rainy days are the result
of the altitude and topographic structure. The area,

where the study conducted, provides a suitable
habitat for mosquito larvae with its wide variety of
wetlands and contains different type of hosts that
adults can feed on due to intensive livestock
activities. All this features makes the region
potential risky area for Akabane virus infection.

Furthermore, Antalya province, the capital of
tourism, next to Burdur province, has suitable
habitats for AKAV vectors. Due to the fact that
Antalya International Airport, marina, highway
connections of the coastline passing through this
region and the climate of the region provides an
appropriate enviroment, direct transfer of virus-
infected vector mosquitoes from  other
regions/countries to these regions poses a
potential risk. Thus, there is a possibility of
transmission of Akabane virus from close

provinces to Burdur province.

There are many studies on Akabane infection in
Turkey and in the world. In one study, AKAV
seropositivity was determined as 87% (47/54) in
the blood serum of 54 cattle with AH syndrome in
Israel. Same study also reported that AKAV
seropositivity in farms without AH syndrome was
3.7% (1/27). According to the aforementioned
study, AKAV vector mosquites were active
between August and December, thus spreading
AKAV (Brenner et al., 2004). General prevalence
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rates of AKAV antibodies in dairy cattles in Sudan
was reported as 29.4% and prevalence rate was
between 069.6% and 3.3%among the states.
Similarly, the prevalence of AKAV antibodies was
higher in crossbred animals than in domestic
animals, and a higher rate of positivity was
detected in females than males. At the same time,
the prevalence of AKAV has been reported to be
high in infertility and abortion cases (Elhassan et
al., 2014). In another study, 210 blood serum
samples collected from affected cattle during the
cattle enzootic encephalomyelitis epidemic in 2010
were analysed for AKAV antibody by using serum
neutralization test (SNT) and ELISA. As a result,
seropositivity rates of SNT and ELISA were
determined as 90.0% and 85.2%, respectively
(Oem et al., 2014).

The very first report of Akabane disease in Turkey
was delivered by Urman et al. in 1980. In the
following years, many studies have been carried
out to evaluate the status and prevalence of
Akabane infection. In two different studies,
AKAV  seroprevalence rate in cattles was
determined as 13.7% (Cabalar and Dagalp, 20006)
and 27.98% (Ozgiinlik, 2003) in Southeastern
Anatolia region. Moreover, Akabane seropositivity
was reported at a rate of 22% in the Black Sea
region (Albayrak and Ozan, 2010) and 0.14% in
the Thrace region (Karaoglu et al, 2007).
Although AKAV seropositivity of cattle was
reported as 9.72% in Aydin province in the
(Ozginlik et al, 2013),
seropositivity was not found in sheep, goats and
cattle in another study conducted in the same

Aegean  region

province (Kog, 2014). Similarly, meanwhile in a
study related to Akabane infection in small
ruminants (sheep and goats) seropositivity was
reported as 1.1% in goats in Aydin province of
Aegean region, seropositivity could not be
detected in Mugla (Tan and Bilge, 2000). The
seropositivity of Akabane infection was reported
as 0.08% in sheep in the Marmara region (Pestil,
2014) and 44.9% in sheep in the Mediterranean
region (Sevik, 2017). In a seroprevalence study
conducted in Hatay, seropositivity rates were
found as 42.41% in cattle, 16.19% in sheep, and
7.46% in goat (Dogan, 2018).

In this study, seroprevalence of AKAV infection
was determined as 2.12 % (9/425). In the districts
whete the tesearch was conducted, these
seropositivity rates were 06.67% in Karamanli,
1.79% in Aglasun, 1.82% in Celtik¢i, and 4.00% in
Bucak seperately. In addition, the distribution of
seropositivity in our study by gender was 1.37% in
males and 2.27% in females.

In husbandries with seropositivity, it was identified
that wall, roof and floor condition of barns where
animals live in, are uneven, sloppy and dirty;
feeders and water sources are not hygienic; there is
no pest control administration, there is no separate
section for offsprings and all animals are living
together. The seropositivity rate of Honamli goat
breed in our study is coherent with previous
studies conducted on small ruminants, thus results
are significant and valuable. The Mediterranean
region has a suitable geographical location and
climatic conditions for the survival of Clucoides
species, which are an important vector in the
transmission and transmission of the agent.

Depending on breeding purpose of goats (meat,
milk or mixed), the status of AKAV infection may
vary. It has been determined that the transmission
of Akabane virus from mother to offspring during
pregnancy is more common in beef breed goats.
Likewise, AKAV infection transmission by
mosquitoes and spreading among animals are
more likely in dairy goats raised in crowded, closed
and cramped enviroments and not left outside for
grazing. Thus barn conditions, husbandry
practices and indoor goat breeding have an
important role in spreading the infection.

The increase of greenhouse gas density in the
atmosphere in the last century results in the
melting of glaciers and droughts associated with
the global warming. Thus these effects of the
global warming cause changes in habitats of
animals and forces them either to adapt the current
situations or to live in higher regions. Due to all
these reasons, the potential of mosquitoes to
spread the disease, which is the vector of Akabane
virus as a result of atmospheric changes, is
increasing day by day.
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Consequently, considering the data of this study
and presence/prevalence of Akabane infection in
the region where the study was conducted, it is
possible to report that the disease is important
both in Burdur and other regions of Turkey in
terms of animal husbandry, and serious measures
should be taken to prevent infection. The most
important factor in preventing the spread of the
disease is the struggle against vectors. Traps to be
set in areas where biting midges are common will
both prevent the spread of infection and enable
more detailed research to be carried out by
identifying the species of the caught flies. In
addition, it has been concluded that the
vaccination studies against AKAV, which is
applied in some countries where the disease is seen
but not yet implemented in our country, will be
useful to define the places where the infection is
seen in our country.
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