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Mehmet Akif Ersoy Universitesi Saglhik 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. Yilda 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 yaymlandigi hakem-
denetimli bir dergidir. Derginin dili Tiirkge ve Ingilizce’dir. Dergiye gonderilen yazilarn baska herhangi bir
dergide yayinlanmamis, yayina kabul edilmemis ya da yayinlanmak iizere degerlendirme asamasinda olmamasi
gerekir. Bu kural bilimsel toplantilarda sunulan ve &zeti yayinlanan bildiriler i¢in gecerli 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/)” kurallaria gore diizenlenmelidir.

Gonderilen yazilar yaym kuruluna ulastiktan sonra 6ncelikle, yazim kurallarina uygunlugu yoniinden
degerlendirilir; sonucu yazara dort hafta i¢inde bildirilir. Yazinin, gerek teknik 6zellikleri gerekse genel kapsami
acisindan derginin genel yayin ilkelerine uygun bulunmamasi durumunda yazi reddedilir. Ya da, gerekirse,
yazar(lar)in yaziy1 yazim kurallarina uygun bigimde yeniden géndermeleri istenebilir. Yeniden gonderilen yazilar
benzer bir teknik incelemenin ardindan yazim kurallarina uygun ise danigsman denetimi siirecine alinir. Yazi, editor
ve yardime editorler ile yazinin baslik sayfasini gormeyen en az iki danigmana gonderilerek incelenir. Yazi, yayin
kurulunun belirledigi ve bilimsel igerik ve yazim kurallar1 agisindan degerlendirilir. Editor ve yardimci editorler
gerek gordiigiinde makaleyi tigiincii bir danigmana gonderebilir. Hakem belirleme yetkisi tamamen editor ve
yardimci editorler ve yayin kuruluna aittir. Danismanlar belirlenirken derginin uluslararasi yayin danigma
kurulundan isimler secilebilecegi gibi yazinin konusuna gore ihtiya¢ duyuldugunda yurt i¢inden veya yurt digindan
bagimsiz danismanlar da belirlenebilir. Daha sonra, danisman raporlar1 dikkate alinarak ve gerekirse yazar(lar)la
tekrar iletisim kurularak yayim kurulunca son redaksiyon yapilir. Yazilarin kabuliine editor karar verir.

Editor yayin kosullarina uymayan yazilari; diizeltmek iizere yazarina geri gonderme, bigimce diizenleme
veya reddetme yetkisine sahiptir. Yazilarin1 geri ¢ekmek isteyen yazarlar bunu yazili olarak editore bildirmek
durumundadir. Editér goriilen lizum halinde bazi makaleler hakkinda yaymn yiiriitme kurulunun goriisiine
bagvurur. Bu degerlendirme siireci dergiye gonderilen yazi tiirlerinden aragtirma yazilarini, olgu sunumlarini ve
Ozgiin yazilart kapsar. Diger yazi tiirlerindeki yazilar dogrudan yaym kurulunca degerlendirilir. Dergiye
gonderilen yazilar yaymlansin ya da yayinlanmasin geri gonderilmez. Tiim yazarlar bilimsel katki ve
sorumluluklarini ve ¢ikar ¢atigmasi olmadigini bildiren toplu imza ile yayina katilmalidir. Arastirmalara yapilan
kismi de olsa nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gere¢ firmalarinca yapildigi dip not olarak
bildirilmelidir. Dergide yayinlanan yazilar i¢in herhangi bir iicret ya da karsilik 6denmez.

Yayin kurulu yazar(lar)in dergiye génderdikleri yazilar1 degerlendirme siireci tamamlanmadan baska bir
dergiye gondermeyeceklerini taahhiit ettiklerini kabul eder. Insanlar ve hayvanlar iizerinde yapilan deneysel
arastirmalarin bildirildigi yazilarin gerec¢ ve yontem boliimiinde, bu arastirmanin yapildigi goniillii ya da hastalara
uygulanan islemler anlatildiktan sonra kendilerinin onaylarinin alindigini (informed consent) gosterir bir climle
bulunmalidir. Yazar(lar), bu tiir aragtirmalarda, uluslararas: 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. Saglik Bakanlig1 tarafindan getirilen, 29 Ocak 1993 tarih ve
21480 sayil1 Resmi gazetede yayinlanan "ilag Arastirmalari Hakkinda Y&netmelik" ve daha sonra yayinlanan diger
yonetmeliklerde belirtilen hiikiimlere uyuldugunu belirtmeli ve kurumdan aldiklar1 Etik Kurul Onayi’nin bir
kopyasini gondermelidir. Metin iginde standart kisaltmalar kullanilir, bunlar ilk gectikleri yerde agik olarak yazilir.
Tlag adlar1 kullaniminda ilaglarin jenerik adlar1 Tiirkge okunuslariyla yazilir. Ol¢iim birimleri metrik sisteme uygun
olarak verilir; 6rnegin, "mg" olarak yazilir, nokta kullanilmaz; ek alirsa (,,) ile ayrilir. Laboratuar 6lgiimleri
Uluslararas1 Sistem (US; Systéme International: ST) birimleri ile bildirilir.

Bilimsel sorumluluk

Makalelerin tiim bilimsel sorumlulugu yazarlara aittir. Gonderilen makalede belirtilen yazarlarin
calismaya belirli bir oranda katkisinin 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. Yazarlarmn tiimiiniin ismi makale bagliginin altindaki béliimde yer almalidir.
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Yayin Ucretleri

Bu dergide yayin tamamen ticretsizdir. Yayin iicreti, bagvuru iicreti, makale igleme iicreti ve bir figiiriin,
rakamin veya tamamlayici verinin uzunluguna gore ek iicret ddenmesi gerekmez. Igerik ogeleri (Editorler,
Diizeltmeler, ilaveler, Geri Cekmeler, Mektuplar, Yorumlar vb.) tamamen iicretsizdir.

Etik sorumluluk

Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir. Hayvanlar iizerinde yapilan
deneysel ¢aligmalarda, calisma protokoliiniin ¢aligmanin yapildigi kurumdaki hayvan deneyleri etik kurulu
tarafindan onaylandigi 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 Saglik Bilimleri Enstitiisii Dergisi'ne (MAKU Sag. Bil. Enst. Derg.)
Gonderilen yazilar intihal agisindan degerlendirilir. Her gonderilen makale, iThenticate ve Turnitin yazilimu ile
intihal i¢in kontrol edilir. Makalenin benzerlik oran1 %20'nin {izerinde ise, revize edilmesi i¢in ilgili yazara geri
gonderilir. Eger makalenin yaymlanmasindan sonra intihal kanitlanirsa, bu makale derhal web sitesinden kaldirlir
ve ilgili yazarlara makalelerinin MAKU Sag. Bil. Enst. Derg.’de yayinlanmasinin uygun olmadig bildirilecektir.

I1- Dergiye Gonderilecek Yaz Tiirleri ve Ozellikleri

a) Arastirma Makaleleri: Bu yazilar daha 6nce yayinlanmamis 6zgiin arastirma verilerinin degerlendirildigi net
anlam tastyan bilimsel ¢alismalar1 kapsar. Arastirma makaleleri “Oz, Giris, Gereg ve Yéntem, Bulgular, Tartisma
ve Kaynaklar” boliimlerinden olugmalidir. Dergide yayinlanmak iizere gonderilen arastirma makaleleri kapak
sayfas1 hari¢ en fazla 20 sayfa olmalidir. Aragtirma makalelerinde kullanilacak tablo, ¢izim ve resim sayisi toplam
10°u gegmemelidir. Yazarlar gerek duyduklari takdirde “Tartigma” boliimiinden sonra “Tesekkiir” boliimii agarak
gerekli aciklamalari yapabilirler.

b) Derleme Makaleleri: Derleme makaleleri dergi editdr/yayin kurulu tarafindan "¢agrili derlemeler” baslig
altinda olusturulan alninda katki saglama potansiyeli olan yazilari igerir. Kaynakca bolimii en fazla 30
kaynakcadan olusturulmalidir. Derlemelerde kullanilacak tablo, ¢izim ve resim sayisi toplam 10’u gegmemelidir.
Kapak sayfasi hari¢ 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 gozlemlenen olgularin ele alindig, bilimsel degere sahip bilgileri igeren eserlerdir. Bu eserlerde gereksiz
uzatmalart Onlemek amaciyla en fazla 15 kaynak kullanilmali ve bu kaynaklarin giincel olmasma 6zen
gbsterilmelidir. Kapak sayfasi hari¢ en fazla 5 sayfa olmali;; “Oz, Giris, Olgu, Tartisma ve Kaynaklar”
boliimlerinden olugmalidir.

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

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 yaymlanir. Editére mektuplar 3 sayfay:
gecemez.

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

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

4. Web siteleri tanifumi: Derginin yayin alaniyla ilgili konulardaki web sitelerini tanitic1 yazilardir; 1 sayfay:
gecemez.

5. Kitap/tez tanmifimi: Derginin yaym alaniyla ilgili konularda yayinlanmis bulunan kitaplari/tezleri tanitan
yazilardir; 3 sayfay1 gecemez.

I11- Makalelerin Diizenlenmesi
Dergiye gonderilecek yazilar tiirlerine gore, baslik sayfasi, ingilizce ve Tiirkge dzetler, ana metin,
kaynaklar, tablo/sekil/resim bolimlerini igerir. Dergiye yayinlanmasi i¢in gonderilen makalelerde asagidaki
bigimsel esaslara uyulmalidir: Yazi Microsoft Word programinda Times New Roman yazi stilinde 12 punto

biyiikliigiinde, siyah renkte, 1,5 satir aralifinda hazirlanmalidir. Kenarlardan 2,5 cm bosluk birakilmalidir. Her
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sayfaya satir numarasi eklenmelidir.

Anatomik terimler Latincede yazildigi gibi kullanilmalidir. Giinliik tip diline yerlesmis terimler ise
okunduklari gibi Tiirkge yazim kurallarina uygun olarak yazilmalhdir. Ingilizce veya baska bir yabanci dildeki
sekli ile yazilan terimler tirnak i¢inde belirtilmelidir. Yazinin baghk sayfasinda, yazimn Tiirkge ve Ingilizce bashig
ve sayfa iistiinde kullanilmak iizere bosluklar da dahil 40 karakteri asmayacak sekilde Tiirk¢e ve Ingilizce kisa
baglik Onerisi bulunmali. Calismalarin yapildigi klinik, anabilim dali/bilim dali, enstitii ve kurulusun adi
belirtilmelidir.

a) Bashik Sayfasi: Gonderilen makalenin kategorisini, bashigini (Tiirkge-Ingilizce ve sadece ilk sdzciigiin bas harfi
biiyiik), yazarlarin adlarini (sadece bas harfleri biiylik yazilir), calistiklar1 kurumlari (rakamla dipnot olarak
belirtilmeli), yazismalarin yapilacagi sorumlu yazarin adi, agik adresi, telefon ve faks numaralari ile e-posta
adresini igermelidir. Sorumlu yazar yildiz (¥*) ile belirtilir. Makale daha 6nce bilimsel bir toplantida sunulmus ise
toplantinin adi, tarihi ve yeri belirtilerek yazilmalidir.

b) Ana Metin Béliimii:Yazimin ana metni Oz ve Anahtar Kelimeler, Giris, Gere¢ ve Yontem, Bulgular ve
Tartisma basliklar1 i¢inde diizenlenir. Ozler ve anahtar szciikler: Tiirkce ve Ingilizce olmak iizere iki dilde yazilir
ve yazinin bagligini da igerir.

0Oz 200 kelimeyi gegmemeli, calismanin ana noktalar1 olan amacini, hayvan ve érnek popiilasyonunu,
metodunu ve Onemli sonuglarmi, c¢aligmadan elde edilen c¢ikarimi klinik olarak uygulanabilirligini
icermelidir. Yayin1 okumadan okuyucular i¢in anlagilir olmalidir ve 6zet icinde kaynaklara atif yapilmamalidir.
Tiirkge ve Ingilizce 6zetler ayr sayfalarda yazilmali ve 6zetlerin sonunda her iki dilden en az 3, en ¢ok 5 anahtar
sozciik yer almalidir. Anahtar kelimeler Index Medicus Medical Subject Headings (MeSH)'e uygun olmalidir.
Anahtar kelimeler icin www.nlm.nih.gov/mesh/MBrowser.html adresine bagvurulmalidir.

Girig boliimiinde yazinin dayandigi temel bilgilere ve gerekgelere 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 bolim calismaya
katilmayan birisinin de rahatlikla anlayabilecegi agiklikta yazilmalidir. Bulgular b6liimii ¢aligmanin sonuglarini
Ozetler ve temel bulgular gerekirse tablo ve sekillerle desteklenir. Tartigma boliimiinde ¢alismanin bulgular: ilgili
yurt i¢i ve yurt dis1 calismalarin sonuglar1 baglaminda tartisilir; genel bir gozden gegirmeyi degil, 6zgiin bulgularin
tartigilmasini 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 yayinlanmis veya yayina kabul edilmis
kaynaklar yer almalidir. Kabul edilmis ancak heniiz yaymlanmamis kaynaklar i¢in “baskida” ifadesi
kullanilmalidir. Yazarlar kaynaklar listesinde bulunan biitiin kaynaklarin metin iginde kullanilmis oldugunu
kontrol etmelidirler.

Yayindaki biitiin kaynaklar kullanilmalidir. Makale iginde referans kullanma sekline drnekler.

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

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

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

Birden ¢ok kaynaga atif yapilmasi durumunda kronolojik siralama yapilmalidir.

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

Ayn1 yazarin ayni yil yayinlari s6z konusu ise her biri “a” harfinden baslayarak kiiciik harflerle isaretlenmelidir.
Ornek: .... (Bell, 2005a; Bell, 2005b; Bell, 2005c¢ ...). Atif yapilirken asir1 kaynak kullanimindan kaginilmalidr.

Kaynaklar listesinin diizenlenmesi:

Mendeley programi kullanan yazarlar asagida linki verilen dergi format stilini kullanarak caligmalarini

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

Kaynaklar listesinde yazar isimleri ve yayin yili koyu harflerle yazilmalidir. Kaynak listesi su sekilde
hazirlanmalidir:

i) Kaynak makale ise

Yazarlarin soyadlari ve adlarinin ilk harfi yazilmalidir. Devaminda sirasiyla makalenin yayin yili, makalenin ad,
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http://csl.mendeley.com/styles/529990351/sagbilensderg

yayinlandig1 derginin agik ady, cilt, say1 ve sayfa numaralar belirtilmelidir.

Ornekler:

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.

Yayinlanmak iizere kabul edilen ve DOI numarasi bulunan, ancak heniiz basilmamis makaleler i¢in; 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 adlarimin ilk harfi yazilmalidir. Devaminda sirasiyla kitabin yaym y1li, adi,
yayimevi veya yayinlayan kurulus ve yaymlandigi yer belirtilmelidir. Kaynak, kitaptan bir boliim ise boliim
yazarlarinin isminden sonra sirasiyla kitabin yayin y1li, boliimiin ads, editoriin soy ismi ve adinin ilk harfi, boliimiin
alindig1 kitabin ad1, yayimevi veya kurulus, yayinlandig: yer, boliimiin sayfa numaralari 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 soyad: ve adinin ilk harfi koyu olarak yazilmali, kabul edildigi yil, tezin bagligi, tezin cinsi
(yiiksek lisans veya doktora), {iniversitesi ve enstitiisii belirtilmelidir.

Ornek:

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

iv) Kaynak internette bulunan bir web sitesi ise

Yazarlarin soyadlar1 ve adinin ilk harfi (Yazar adi1 yoksa web sitesinin veya kaynagin adi) yazilir. Daha sonra
sirastyla 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 (Erigim
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)

v) Kaynak bilimsel toplantida sunulmus bir bildiri ise

Yazarlarin soyadi ve adinin bas harfinden sonra sirastyla toplantinin y1li, bildirinin baglig1, toplantinin adi, toplanti
yeri, bildiri kitabindaki sayfa no yazilmalidir.

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 sirasina gére numaralandirilmali, kisa bagliklarla ifade edilmeli ve metin iginde tablo
numarasi verilerek (6rnegin Tablo 1) atifta bulunulmalidir. Tablo bagliklar1 tablonun iist boliimiine yazilmalidir.
Tabloda kullanilan kisaltmalar ve gerekli agiklamalar tablo altinda verilmelidir.

f) Sekil ve Resimler: Metinde kullanilan fotograflar, grafikler ve ¢izimler metin iginde sekil adi ile
kullanilmalidir. Sekiller kullanim sirasina gore numaralandirmali ve kisa basliklarla ifade edilmeli, metin i¢inde
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sekil numarasi verilerek (6rnegin Sekil 1) atifta bulunulmalidir. Sekil basliklar sekillerin altinda yer almalidir.
Sekillerde istenilen noktaya dikkat ¢ekmek amaciyla; lizerlerine isaret konulmali ve bagliklardan 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 {izerinden kabul
edilmektedir. Sorumlu yazar, makale ile birlikte gonderecegi tim dosyalar1 yukaridaki internet adresinde bulunan
yeni makale gonder ikonunu tiklayarak sisteme ekleyebilir. Yazarlar dergiye gonderi yapmadan 6nce kayit
olmalidir. Kaydolduktan sonra, ana sayfadaki Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisi
ikonuna tiklayarak; yazim kurallarina gore diizenlenmis bilimsel ¢alismay1 dergi panelindeki Makale Gonder
kismindan 4 basamakli (baslarken, yiikkleme, kaynaklar, 6nizleme&godnder) gonderi islemini yapabilir. Gonderilen
makalede 6n degerlendirme asamasi sirasinda yazar kiinyeleri, ¢aligmanin yapildigi kurum, etik kurul ya da dzel
izin adres bilgileri gibi tamtic1 bilgiler icermemelidir. On degerlendirmeden (bilimsel nitelik, dil, yazim kurallar1
kontrolii, Intihal kontrolii iThenticate ve Turnitin programi,) gecen bilimsel calismalarin hakem atamasi yapilir.
Sorumlu yazar makalenin hangi asamada oldugunu sistem panelindeki Siiregteki Makaleler kismindan takip
edebilir. Atanan hakemlere, kor hakemlik kurallar1 ¢ercevesinde ¢alismanin tam metni, sekil, tablo, grafik ve
resimleri sistem {iizerinden yiiklenerek e-posta araciligiyla makale degerlendirme talebi gonderilir. Hakemler e-
posta aracilifiyla gonderilen linke tiklayarak talebi kabul ya da reddederler. Kabul eden hakemler, kararlarini
sistem {lizerinden en fazla 1 ay i¢inde sebeplerle birlikte yliklemelidirler. 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 yayina kabul veya red
kararini verir. Istenilen diizeltmeler yapildiktan sonra makale yazar tarafindan sisteme tekrar yiiklenir. Derginin
gizlilik bildiriminde belirtildigi gibi, yazarlarin kimlik bilgileri ve e-posta adresleri higbir sekilde baska amaglar
i¢in kullanilmayacaktir.

Bu dergi; bilimsel arastirmalari halka tiicretsiz sunmanin bilginin kiiresel paylasimini artiracagr ilkesini
benimseyerek, igerigine aninda agik erisim saglamaktadir.
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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 both Turkish and 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 wuse 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 names should be written in their Turkish pronunciation spelling
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
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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 Akif
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
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.
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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.

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.

¢) 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.
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“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.
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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 DOI number but not yet published; DOl number must be
specified at the end of the article.

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:

Bacmoglu, S., 2002. Boga spermasinda farkli eritme siireleri ve eritme sonrasinda olusturulan soguk soklarinin
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-
9a47fbc2287b.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, 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) Tables: Each table is printed on a separate page and humbered 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
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
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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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The Perspectives Regarding Euthanasia of the Students at the Faculties of Veterinary Medicine:
Kafkas and Adnan Menderes University

Kafkas ve Adnan Menderes Universitesi 1 eteriner Fafkiiltesi Ogrencilerinin Otenazive Bakas Agtlar:

Aysun KOCY, "/ Pinar DEMIR?
1Aydin Adnan Menderes Universitesi, Veteriner Fakiiltesi, Klinik Oncesi Bilimleri Boliimii, Veteriner Hekimligi
Tarihi ve Deontoloji Anabilim Dali, Aydin, Turkiye
2Kafkas Universitesi, Ceyhan Veteriner Fakiiltesi, Hayvancilik Ekonomisi ve Tsletmeciligi Anabilim Dali, Kars,
Turkiye
Abstract: This study was carried out in order to find out the opinions and general knowledge levels of the students

in the Faculty of Veterinary Medicine regarding euthanasia. The material of the research was the data obtained from
the survey that was carried out with face-to-face interviews with 638 students, consisting of 320 students from Kafkas
University and 318 students from Adnan Menderes University. In the study, it was determined that the average age
of the students, who participated in the study, was 23.09+1.45; and 70.5% of them had gained information about
euthanasia during their educations at the school. When the views of the faculty of veterinary medicine students on
the euthanasia were analyzed, it was determined that 71.2% of participants deemed appropriate that euthanasia can
be applied to the animals in the required situations. It was found that 83.1% of the participants had the idea that
euthanasia demands of the animal owners should be considered by the veterinarian, and 55.5% of the students thought
that religious beliefs should not be regarded as an important reference in the discussions about animal euthanasia. It
was determined that there are differences in the views of the veterinarian candidates studying in faculty of veterinary

medicine depending on demographic structure, gender, culture and lifestyle.

Keywords: Death, euthanasia, opinion, veterinary faculty, student

Oz: Bu calisma, veteriner fakiiltesi ogrencilerinin 6tenazi hakkindaki genel bilgi ve goriislerini belirlemek amactyla
yapilmistir. Aragtirmanin materyalini Kaflas Universitesi'nden 320, Adnan Menderes Universitesi'nden 318 olmal
tzere 638 Ogrenci ile yuz ylze yapilan anketten elde edilen veriler olusturmustur. Yapilan calismada, arastirma
kapsamina alinan 6grencilerin yas ortalamasinin 23.09%1.45 oldugu ve %70.5’inin 6tenazi hakkindaki bilgiyi okul
egitimi strasinda aldigt belirlenmistir. Veteriner fakiltesi 6grencilerinin Stenaziye iliskin gérisleri incelendiginde,
katiimetlarin %71.2’sine gore gerekli durumlarda hayvanlara Gtenazi uygulamasi yapilabilecegini uygun bulduklar
belirlenmistir. Katilimceilarin %83,1’inin hayvan sahiplerinin hasta hayvanlari icin Gtenazi isteginin veteriner hekim
tarafindan dikkate alinmast gerektigini distindiikleri ve %55.5’inin dini inanglarin hayvanlara 6tenazi tartismalarinda
6nemli bir referans olarak kabul edilmemesi gerektigini digtindiikleri tespit edilmistir. Veteriner fakiiltesinde okuyan
veteriner hekim adaylarinin 6tenaziye yaklasimlari konusunda demografik yapi, cinsiyet, kiltiirel ve yasam tarzlarina

gore farkliliklarin 6nemli oldugu belitlenmistir.

Anahtar Kelimeler: Oliim, 6tenazi, gériis, veteriner fakiiltesi, dgrenci
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Introduction

Starting from the ancient era; animals, which have
been grown by human beings in the context of
human-centered animal-human relationship, have
been forced to reproduce and exist in the
direction of the desires of the human being
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(Morris 1990; Morris 1991). However, as the
result of the modern lifestyle, the emotions, ideas
and behaviors that are the subjects of medical
ethics have also become valid for the animals, and
the Universal Declaration of Animal Rights was
signed in 1978 (Yasar, 1997). Additionally, today,
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the issues regarding animal health and welfare
have come to the forefront.

Euthanasia is the medical abolition of the life of a
patient, who has to live with a disease that cannot
be treated in any way, and which causes humane
sentiment in a person (Nehir et al. 2006; Aypar,
1997). The act of killing, which comes up in the
circumstances such as upcoming death,
intolerable suffering, loss of life quality at an
advanced level, and life becoming only
sustainable by medical support and only applied
with the purpose of helping the one who is killed;
constitutes a different option for the discussions
of the characteristic of death, within the context
of addressing it in conceptual-institutional level
(Can et al. 2000).

One of the most controversial issues in medicine
and veterinary medicine is the concept of
euthanasia. “Euthanasia” meant “comfortable
and easy death” in the ancient Greek, as the

" which means

combination of the words "eu
comfortable, and "thanatos" meaning death
(Soysal, 1999). On the basis of countries, there are
differences in the approaches accepted regarding
the legal framework, registration, struggle against
street animals, and euthanasia. Especially in
Belgium, Denmark, Germany, Netherlands,
Sweden, Norway and Switzerland, dogs are
placed in animal shelters within the context of
struggle against the street animals, and the dogs,
which could not be placed in those shelters, may
be subject to euthanasia. On the other hand, in
Greece, Czech Republic and Italy, euthanasia is
prohibited by law. In France and England, lost or
abandoned street animals are held in the shelters
for only a temporary time. For the animals, which
are not owned or re-owned in this temporaty
timeframe, ecuthanasia is applied under the
supervision of veterinarians (Yasar, 1997;
Anonim, 2011).

In Turkey, according to the 9t Article titled
“Animal Welfare” of Law No0.5996, which is

1 Official Gazette dated June 11, 2010 and
numbered 27610

named as “Law on Veterinary Services, Plant
Health, Nutrition and Feed"’; “Applying
euthanasia on the animals is prohibited”.
However, the legal responsibilities of the
veterinatrians are indicated with the articles,

a) “In cases of the illnesses that cause
pain and suffering or there's no chance of
healing,”

b) “For the purposes of prevention or
eradication of an acutely infectious animal disease
or in situations, which pose danger for the human
health,”

¢) “In the situations of behaviors that are
dangerous for the existence and the health of
humans and animals and in cases that the negative
behaviors cannot be controlled, euthanasia is
applied by the veterinarians”.

Euthanasia, which is important in medical, ethical
and legal terms throughout the world, is a concept
that is still discussed in numerous different
studies. Although there are studies evaluating the
points of views of the health personnel on
cuthanasia, particularly in the field of medical
deontology (Ay, 2013; Tepehan et al 2011), but no
studies were found on the views of the veterinary
students in Turkey. Yet, it is important to identify
and evaluate the views of the veterinary students,
who will become veterinarians in the following
years, about euthanasia. This research was
conducted to determine the views of the students,
who are studying at Faculty of Veterinary
Medicine at Adnan Menderes University and
Kafkas University, located in the western and
eastern regions of Turkey, on euthanasia.

Material and Method

This study was performed with the students of
Faculty of Veterinary Medicine of Adnan
Menderes University (ADUVE), located in the
western part of Turkey, and Kafkas University
(KUVE), located in the eastern part of Turkey, in
the academic year of 2016-2017. A total of 638
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students, consisting of 320 students from Kafkas
University and 318 students from Adnan
Menderes University, voluntatily participated in
the survey study and the survey that was carried
out with face-to-face interviews with students.
Obtained sample was 48.5% of the KUVTs total
population, and 54.7% of the ADUVF’s total
population.

A three-part questionnaire was applied to the
students. Demographical characteristics of the
participants in the first section, level of
knowledge about the euthanasia in the second
section, and the opinions about the topic in the
third section were tried to be determined.

In analyzing the collected data as the result of the
survey study, SPSS for Windows 15 program was
utilized; and the obtained data were presented in
tables as frequency distributions and percentages.
Additionally, the Chi-square test was applied in
order to determine whether there was a
statistically significant difference between the
responses of the students. During analyzes, the
level of significance was accepted as P<0.05
(Dizgtines et al 1983).

Results

It was determined that, 14.4% of the students
who participated in the survey were in the 1t year,

Table 1. Views on the application of euthanasia

21.3% were in the 20d year, 21.2% were in the 314
year, 24.6% were in the 4% year and 18.5% were
in the 5% year of their school. In the survey study,
94.1% of the students stated that they knew the
dictionary meaning of euthanasia, 55.6% of the
students, who thought that they had sufficient
knowledge about euthanasia, and 36.4% of the
students had partial knowledge. While 70.5% of
the participants stated that they gained
information about euthanasia during their
education at the faculty of veterinary medicine,
12.5% stated that they learned from media and
similar publications, and 3.7% expressed that they
learned about euthanasia with informative
presentations such as conferences and seminars,
and the rate of the participants that learned about
euthanasia in environments consisting of family
and friends was determined as 13.3%. 54.9% of
students stated that euthanasia may be practiced
in humans in compulsory situations (in cases of
illness where there is pain-suffering and/or no
chance of recovery), provided that the patient's
request and approval are obtained; and the
percentage of the students, who stated that
euthanasia should be applied on animals in the
required situations was 71.2%. The general
opinions of the students on applying euthanasia

on animals are given in Table 1.

Views Frekans (n) Percent (%)
It is a medical practice, it is applicable 454 71,2
It is not applicable, because; 184 28,8

- The rights of animals to exist 40 6,3

- Intentional animal killing 35 7,8

- The veterinarian should keep them alive 32 8,9

- Religious reasons 26 4.1

- Conscientious discomfort 20 6,3

- No idea 31 4,8
Total 638 100,0
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When Table 1 is examined, it is seen that 71.2%,
which is an important proportion, of the students,
who participated in the survey study think that
euthanasia is a medical practice. 4.8% of
participants expressed that they had no idea about
this issue, and the proportion of those who were
against euthanasia for various reasons in all

conditions was determined as 24%.

The average age of the students who participated
in the survey study was 23.09 = 1.45; and it was

determined that 34.3% of them were female,
65.7% were male; and the average monthly
income of the household was $ 848. In the study,
51.4% of the students were residing in cities,
28.5% were in the provinces, and 20.1% were in
the villages. According to this information, the
relationship between the students' perspectives
regarding the practice of euthanasia on humans
and animals is presented in Table 2.

Table 2. Students' perspectives regarding the practice of euthanasia

Parameter In Humans In Animals
Should not be Might be Noidea Should not be Might be No idea
1 37 42 13 32 57 3
) 40,2% 45,7% 14,1% 34,8% 62,0% 3,3%
2 44 69 23 38 82 16
) 32,4% 50,7% 16,9% 27,9% 60,3% 11,8%
3 44 75 16 31 97 7
) 32,6% 55,6% 11,9% 23,0% 71,9% 5,2%
)
o
] 4 47 92 18 32 124 1
© ) 29,9% 58,6% 11,5% 20,4% 79,0% 0,6%
5 31 72 15 20 94 4
) 26,3% 61,0% 12,7% 16,9% 79,7% 3,4%
203 350 85 153 454 31
Total
31,8% 54,9% 13,3% 24,0% 71,2% 4,9%
X2 = 8.483 p<0,05 X2 = 34.758 p<0,01
F ! 85 104 30 64 143 12
emale
2 38,8% 47,5% 13,7% 29,2% 65,3% 5,5%
-§ 118 246 55 89 311 19
=1 Male
@ 28,2% 58,7% 13,1% 21,2% 74,2% 4,5%
203 350 85 153 454 31
Total
31,8% 54,9% 13,3% 24,0% 71,2% 4,9%
X2 = 8.465 p<0,05 X2 =5.697 p>0,05
Ifss 45 72 31 37 103 8
n
g 2 30,4% 48,6% 20,9% 25,0% 69,6% 5,4%
g $450
5 82 111 31 54 159 11
=
451-860
s 36,6% 49,6% 13,8% 24.1% 71,0% 4,9%
54

To cite this article: Kog, A., Demir, P. (2018). The Perspectives Regarding Euthanasia of the Students at the Faculties of 1 eterinary Medicine: Kafkas and Adnan

Menderes University. MAKU ]. Health S¢i. Inst., 6(2), 51-59.

ISSN: 2148-2837/ MAKU J. Health Sci. Inst.



MAKU J. Health Sci. Inst. 2018, 6(2): 51-59.

doi: 10.24998 | maensabed. 437682

$861- 55 102 14 49 116 6
1450 32,2% 59,6% 8,2% 28,7% 67,8% 3,5%
Over 21 65 9 13 76 6
$1541 22.1% 68,4% 9,5% 13.7% 80,0% 6,3%
ot 203 350 85 153 454 31
ota 31,8% 54,9% 13,3% 24,0% 71,2% 4.9%
X2 = 21.563 p<0,01 X2 = 8.333 p>0,05
i 103 191 34 75 242 11
v 31,4% 58,2% 10,4% 22,9% 73,8% 3,4%
8 count 55 98 29 46 126 10
ou.
3 y 30,2% 53,8% 15,9% 25,3% 69.2% 5,5%
5
& 45 61 22 32 86 10
S Vill
° age 35,2% 47,7% 17,2% 25,0% 67,2% 7,8%
Q
[
5 ol 203 350 85 153 454 31
ota
31,8% 54,9% 13,3% 24,0% 71,2% 49%
X2 = 7.056 p>0,05 X2 =5.027 p>0,05
West 71 198 49 58 238 22
€s
£ 22.3% 62,3% 15,4% 18,2% 74,8% 6,9%
=
(]
£ o 132 152 36 95 216 9
as
= 41,2% 47,5% 11,2% 29.7% 67,5% 2,8%
(=}
g Total 203 350 85 153 454 31
o ota
& 31,8% 54,9% 13,3% 24,0% 71,2% 4.9%
&

X2 =26.358 p<0,01

X2 =15.459 p<0,01

When Table 2 is examined, it is observed that the
students who study at the first grade are against
euthanasia in animals and in humans at higher
rates; and this ratio gradually decreases at the
higher grades. When the euthanasia viewpoints of
the students were examined on the basis of

gender and the location of the university, it was

found that having an attitude against euthanasia
was higher in female students than males, and in
the students that are in the eastern part than those
in western part; and the difference in the chi-
square analysis was found to be statistically
significant. On the other hand, no statistically
significant difference was found between the
student’s perspectives on animal euthanasia and
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the places they lived, and their income statuses.
However, when Table 2 is examined, it is seen

that students with low income and that live in the
village are against euthanasia at higher rates than
those with higher incomes and live in cities.

In the questionnaire survey, 60.5% stated that
veterinarians and 31.7% stated that the owners of
the animals should have more rights to comment
on the application of euthanasia; while 7.8%
expressed that they did not have an idea on this
subject. The views of participants on the process
of decision-making about applying euthanasia are
presented in Table 3.

When Table 3 is examined, it is seen that 83.1%
of the participants think that the veterinarians
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should consider the demands of the animal

owners on cuthanasia regarding their animals.

However, it has been determined that 55.5% of
the students think that religious beliefs should not

Table 3. The views of students on the process of decision-making about applying euthanasia

Question Yes No No Idea
Veterinarians should consider the demands of the animal
owners on euthanasia regarding their animals that are close 5300 660 420
to death and/or have a high level of suffering (83,1%) (10,3%) (6,67)
The veterinarian is entitled to apply euthanasia on the 314 250 74
diseased animal in any circumstances (49,2%) (39,2%) (11,6%)
\X/t}}llzilt ;ﬂotiout;hinl;is itt néces§ar}’ tz apgly tto a boafrd 917 134 87
r rinari t for
(ethics other than the veterinarian and patient owner fo (34,0%) (52,4%) (13.6%)
the application of euthanasia?
Refligious li)eliteés Zziln bei consideredq as t ;n irrliortar.lt 166 354 118
reference in ns regardin nasi
eference e discussions regarding the euthanasia (26,0%) (55,5%) (18,5%)

practice on living creatures

be considered as an important reference in the
discussions regarding the euthanasia practice on

living creatures.

In the study, 39.7% of the first grades, 42.4% of
the second grades, 46.7% of the third grades,
53.5% of the fourth grades and 62.7% of the fifth
grades responded by saying “yes” to the question
entitled to apply
cuthanasia on the diseased animal in any

of “The veterinarian is

circumstances”; and in the analyses that were
performed, the difference between grades and the
views of the students was found to be statistically
significant (X2=23.461, p=0,03). In addition, in
the study, 34% of the students reported that it is
necessary to apply to a board (ethics) other than
the veterinarian and patient owner for the
application of euthanasia. When the subject is
assessed based on the grades, 43.7% of the first
grade students, 38.2% of the second grade, 43.7%
of the third grade, 29.9% of the fourth grade and
26.3% of the fifth grade responded as "yes", and
in the analysis, the difference between the grades
was found to be

(X2=26.561, p=0,01).

statistically ~ significant

Discussion

The treatment and death of the patients, whose
death are approaching, is one of the most difficult
parts of the profession of being a veterinarian, as
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it is the same in medicine. In this respect, the
necessity of euthanasia is also a matter of
discussing the beliefs and emotions of the people
as well as discussing the medical-ethical aspects.
It may seem to be correct for others to make a
decision for animals, which do not have the ability
to make decisions about their own future, on
being alive or dead, however, the responsibility of
deciding and implementing it is undeniable
(Singer, 1980).

The meanings that people attribute to death and
their cultural and religious practices regarding
death are different. In this study, 55.5% of
veterinary medicine faculty students reported that
religious beliefs should not be considered as an
important reference in discussions regarding the
application of euthanasia on living creatures.
Close to the findings of this study, Boz et al.
(2003) found that 66.67% of medical faculty
students thought that religious beliefs should not
be considered in the practice of euthanasia. On
the contrary; in the studies carried out by
Cetinkaya and Karabulut (2016) and Demir et al.
(2016) with the students of nursing department, it
was determined that, respectively 74.9% and
74.7% of them were against euthanasia because of
their beliefs.
information, it can be concluded that the

religious According to this
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perspectives gained during the education for the
nursing departments and for the candidates of
physicians are different.

It was determined that 70.5% of the participants
reached the information about euthanasia during
their education-training period at the faculty of
veterinary medicine, Cetinkaya and Karabulut
(2016) reported in their study that 68.7% of the
students gained this information duting their
education in school, which is close to the findings
of this study. In the study, it was determined that
the students were against euthanasia at higher
ratios in the first years of their education,
however, this ratio decreased in the following
years. This can be explained by the fact that
students perceive professional difficulties more
and have a broader view of the events due to
the
treatment and also important operations within
the

program at the higher grades in a more intense

having applications of diagnosis and

veterinary medicine  education-training

program.

In addition, it was found that the students, who
study in the higher grades, have the opinion that
the veterinarian always has the right to apply
euthanasia when necessary at a higher rate, while
the proportion of those who thought that another
board (ethics) other than the veterinarian and the
patient owner should be applied to was found to
decrease. In the context of this data, it can be said
that the higher grade students better understood
the rights and responsibilities of the profession of
being a veterinarian, as a result of the vocational
training that they receive. Degeling et al. (2017)
reported that Australasian veterinary students
placed more importance on competency in AWE
issues associated with clinical practice (such as
neutering and euthanasia) than on professional
behaviors (such as over-servicing and animal

breeding).

In the interviews conducted, it was determined
that female students were against euthanasia in
higher rates than male students, and the
between
significant. This can be explained by the fact that

difference them was statistically
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women empathize more than men. Yet, Serpell
(2005) reported in their study that female students
studying at faculty of veterinary medicine have
higher anxiety than male students in the cases of
animals that there’s the possibility of pain. In
addition to this study Hartnack et al (2010)
reported that gender and age were found to be
associated with views on euthanasia. In the study,
female veterinatians and veterinarians having
worked for fewer years were more likely to
disagree with euthanasia. But females, compared
to male veterinarians, who worked mostly in small
animal  practice,

were performing more

euthanasia per month.

In this study, although there was not a statistically
significant difference between the residing places
and income statuses of the students and their
perspectives on euthanasia in animals, it was
found to be remarkable that students, who had
lower income levels and that were living in the
village, were against applying euthanasia at higher
rates than those with higher income levels that
reside in cities. This is considered to be related to
the empathizing abilities of the students.

For making the decision of applying euthanasia,
the veterinarian should first understand what the
physical and psychological needs of the diseased
animal are, and whether death is necessary. From
this point of view, the veterinarian needs to make
and apply the euthanasia decision by taking the
animal’s general situation and health into
consideration. However, the opinion of the
owner of the animal is also important in deciding
to apply euthanasia on the animal. Yet, at the
point of making the decision of applying
euthanasia, whether the veterinarian is able to
take care of the animal or not, as well as the
patient ownet's feelings and thoughts, is another
important issue to be considered. In the study,
according to 83% of the students, an important
proportion of them, the veterinatian should
consider the euthanasia demands of the animal
owners for their animals; however, the final
decision in the animal euthanasia should be the
to 60.5% of the

participants, and it should be patient owner’s

veterinarian’s  according
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according to 31.7%. Unlike this study,
Christiansen et al. (20106) reported that different
preferences are likely to exist amongst both
veterinarians and clients about veterinary
involvement in clients’ decision-making, and such
preferences may vary according to the situation.
It is suggested, that one way to handle this
challenge is to include respect for client
preference on veterinary involvement under. In
addition Kogure et al. (1990) reported that 44%
of veterinarians in Japan applied euthanasia on
healthy animals with the requests of the owners
of the animals, while this ratio was 74% in
England. The difference between these studies is
the fact that, in Turkey, euthanasia is prohibited
on the healthy animals and euthanasia is seen as
the last solution for the suffering animals.

In this study, 34% of the students also reported
that a practice other than veterinarian and patient
owner (ethics) should be applied for euthanasia.
However, it can be said that the ethical
committees are not responsible for the formation
and legal structures of euthanasia when they are

involved only in animal experiments.

As the result, while euthanasia is applied to
animals only under certain conditions in Turkey;
it was determined that the veterinarian candidates
studying at the faculties of veterinary medicine
generally view euthanasia as a medical practice. It
was found that there are differences in the
patticipants' approaches to euthanasia in terms of
demographic structure, gender, culture, and
lifestyle. Especially as the importance of pet
keeping will increase in the upcoming years, it is
obvious that the application of euthanasia in
Turkey will become even more controversial.
From this point of view, it can be said that the
subject should be addressed together with all
cthical values in faculties of veterinary medicine,
professional

organizations, professional

chambers, and in related public institutions.
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Investigation of Antifungal and Antioxidant Properties of Capparis ovata Methanolic Extracts

Capparis ovata Metanolik. Ekstrakimm Antifungal ve Antioksidan Ozelliklerinin Arastiribmas:
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Abstract: Caper plant belonging to the genus Capparis (family Capparaceae) is a plant used in traditional medicine to
cure various illnesses since ancient times. Studies have shown significant medicinal properties of various Capparis
species. This study was designed to examine iz vitro antifungal and antioxidant activity of methanolic extracts of
Capparis ovata buds. It was determined that C. ovata inhibited the NO radical in a dose-dependent manner and exhibited
reducing power activity. According to the standard pyrocatechol graph, 1 mg of C. ovata contains 19.64 pg of phenolic
equivalent of pyrocatechol. I vitro antifungal susceptibility testing of C. ovata methanolic extract against eight different
fungal strains was determined by broth macrodilution method. According to MIC values of 7 vitro antifungal activity
testing C. ovata has moderate antifungal activity. In conclusion, C. ovata was found to have a significant antifungal and
antioxidant potential. Hence, this plant could have the potential to be used against fungal and oxidative stress related

many disease conditions.

Keywords: Capparis ovata, Antifungal, Antioxidant, In vitro

Oz: Capparis genusuna (Capparaceae familyast) bagh kapari bitkisi eski caglardan beri geleneksel tipta gesitli hastaliklarin
tedavisinde kullanilmaktadir. Cesitli Capparis tutlerinin 6nemli tibbi etkilerini ortaya ctkaran ¢alismalar bulunmaktadir.
Bu ¢alismada Cl.ovata tomurcuklart metanol ekstraktinin 7z vitro antioksidan ve antifungal aktivitesi calistlmugtir. Capparis
ovata’mn doza bagimlt olarak NO radikallerini inhibe ettigi ve indirgeyici gii¢ aktivitesi gosterdigi tespit edilmisgtir.
Standart pirokatekol ¢izelgesine gore 1 mg C. ovata 19,64 pg pirokatekole es fenolik bilesik icermektedir. Capparis ovata
metanol ekstraktt broth makrodiliisyon metodu ile sekiz farkli fungus susuna karst antifungal etkisi test edilmistir. [»
vitro antifungal aktivite testi MIC verilerine gére C. ovata iml antifungal etkiye sahiptir. Sonug olarak C. ovata Snemli
derecede antifungal ve antioksidan potansiyele sahip bulunmustur. Bu nedenle, bu bitki, mantar ve oksidatif stresle
iliskili bir¢ok hastaltk durumlarina karst kullanilma potansiyeline sahip olabilir.

Anahtar Kelimeler: Capparis ovata, Antifungal, Antioksidant, In vitro
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Introduction
The caper plant is locally called with different kebere in Turkey. It is generally consumed as
names as bubu, gebere, gabar, kapari, keper and pickles due to economical and nutritional
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properties (Duman and Ozcan, 2014; Belviranlt ez
al., 2016). This plant belongs to the family of
Capparaceae and to the genus Capparis with 250
and 400 species. They are grown generally in
tropical and subtropical regions but some also are
in temperate regions in the Mediterranean
including Turkey (Lansky ef al, 2013). Capparis
ovata have wide natural distribution, and it is
cultivated in large parts of Turkey (Arslan ef al,
2010; Haciseferogullart ez al., 2011).
Different parts of capper plant have been used
since ancient times for cosmetic, nutritional and
medicinal purposes. In traditional medicine
Capparis species were used to treat some
disorders including rheumatic diseases, stomach
problems, headache and toothache (Lansky e# 4/,
2013; Tlili ez al., 2011). Caper plant has different
pharmacological activities and its various parts are
used for pharmaceutical purposes (Arslan ef al,
2010; Kondawar e al, 2011). The Capparaceae
family generally contains glucosinolates, alkaloids
but  the
composition of the contents obtained from
different plant parts varies (Arslan ez a/., 2010; Tlili
et al, 2011). A number of studies have shown that
significant
antidiabetic,

and  flavonoids, phytochemical

capparis species have

immunostimulant,  antitumoral,

antisclerosis, antimicrobial, antioxidative,

antiinflammatory,  immunomodulatory  and
antiviral activities. However, additional studies
are needed to validate the use of Capparis species
in medical treatment (Tlili ez a/., 2011; Zia-Ul-Hag
et al., 2011; Mishra ef al., 2007).

Studies indicate that the incidence and prevalence
of some mycoses remains to be a public health
challenge. Increased use of antifungal drugs has
led to the resistance problems in today’s world. In
addition, due to increased number of multidrug-
resistant fungal strains and limited number of
antifungal agents, it is necessary to discover new
antifungals from natural products (Aqil et af,
2010).

Some medicinal plants possess potentially great
antioxidant activity. Antioxidants are capable of

preventing or protecting from the oxidative stress
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in cells. Hence, they have beneficial effects in the
treatment of many diseases. Medicinal plants are
a good source of natural antioxidants, which are
alternative ways to use of synthetic antioxidants.
They are also very good candidate for side effect
free alternatives in comparison to synthetic
antioxidants to be used in food industry and in
preventive medicine (Ali ez a/., 2008; Krishnaiah ez
al.,, 2011).

Therefore, it is the

antioxidant and antifungal activities of C. ovata

aimed to investigate

species in this study.
Materials and Methods
Preparation of Plant Material and Extracts

The buds of C. ovata wetre obtained from a local
herbal shop in Kayseri Province (Gil Gida ve
Tarim Urlinleri) Turkey. Methanolic extracts of
the buds were prepared according to the method
described by Ozkan e# al. (2013) were stored at -
25 °C until used in the experiments.

Antifungal Activity Testing
Test Microorganisms:

The antifungal activities of C. ovafa methanolic
extracts were evaluated against different types of
standard fungal strains including yeasts and
filamtous tungi. Candida albicans (ATCC 90028),
Candida parapsilosis (NTCC22019), Candida krusei
(ATCC 6258), Malassezia pachydermatis yeast strains
and  Microsporum  canis,  Microsporum — gypseum,
Microspornm nanum and Trichophyton mentagrophytes
filamentous fungi strains were used as test
microorganisms and provided from the culture
collection of Istanbul University Faculty of
Medicine

Veterinary Department of

Microbiology.

In Vitro Antifungal Susceptibility Testing:

Reference methods were used according to the
guidelines of the Clinical
Standards Institute (CLSI) for 7 vitro antifungal

and Laboratory
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susceptibility testing. Broth macrodilution assay
was performed for determination of minimum
inhibitory concentration (MIC) values of the
methanolic extract of C. ovata buds using the
guidelines CLSI M27-A3 for yeasts and CLSI
M38-A2 for filamentous fungi (CLSI, 2008a;
CLSI, 2008b). Broth macrodilution assay was also
performed for Amphotericin B as a reference

antifungal agent.
Antioxidant Activity Testing

NNO Radical Scavenging Activity

Nitric oxide (NO) radical scavenging activity of
C. ovata extract was measured according to the
methods of Badami ez a/. (2003) and Kumar ¢f al.
(2005) with slight modification. The reaction is
based on production of NO by sodium
nitroprusside at physiological pH. Nitric oxide

% inhibition
N W s !
© © o o

=
o o

0 50 100

interacts with oxygen to generate nitrite. Nitrite
ions form a colored product by Greiss reaction,
which is read at 548 nm to determine the NO
level (Green et al., 1982).

Reducing Power Capacity

The reducing power of C. ovata extract was
measured by the method of Oyaizu (1980).

Determination of Total Phenolic
Compounds

Total soluble phenolic content of C. ovata extract
was measured using Folin-Ciocalteu reagent
according to the method of Slinkard and
Singleton (1977).
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—e—CO
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Figure 1. Inhibition of nitric oxide (NO) radicals by Capparis ovata and Rutin standard.
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Figure 2. Reducing power of Capparis ovata and butylated hydroxyl toluene (BHT).

Results

The C. ovata methanolic extract at different
amounts was compared with Rutin standard for
NO radical scavenging activity (Figure 1).

Figure 2 illustrates the reducing power capacity of
C. ovata extract in comparison to butylated
hydroxyl toluene (BHT). The reducing power of
C. ovata methanol extract increased with the
increasing amounts of sample.

The absorbance value of 1 mg of C. ovata extract

was determined to be 0.031 at 760 nm. It was

found that 1 mg of C. ovata contains 19.64 ng of
phenolic equivalent of pyrocatechol.

The results of broth macrodilution assay for
antifungal susceptibility testing of C. ovata
methanolic extract and the reference antifungal
drug amphotericin B against fungal test strains are
shown in Table 1. All of the tested fungal strains
were sensitive to C. ovata methanolic extract.
Candida frusei ATCC22019, Candida parapsilosis
ATCC 6258 and Microsporum nanum strains were
morte sensitive to C. ovata. However, MIC values
of C. ovata extracts against tested fungal strains

were significantly higher than amphotericin B.

Table 1: In vitro antifungal susceptibility of Capparis ovata methanolic extract and amphotericin B against

fungal test strains.

Fungal Test Strains

MIC values (mg/ml)

Capparis ovata methanolic

Amphotericin B (mg/ml)

extract (mg/ml)

Candida albicans ATCC 90028 200 0.00024
Candida krusei ATCC22019 100 0.00195
Candida parapsilosis ATCC 6258 100 0.00195
Malassezia pachydermatis 200 0.00024
Microsporum canis 200 0.00024
Microsporum gypseum 200 0.00024
Microsporum nannm 100 0.00195
Trichophyton mentagrophytes 200 0.00024
63
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Discussion

Previous studies indicate that the antioxidant
activity of the C. ovata and other cappatis species
have high anti-oxidant activity (El-Ghorab ef 4/,
2007; Naziroglu et al., 2011; Unver et al., 2009,
Duman ¢f al., 2013; Naziroglu et al., 2013). In this
study, the results of radical scavenging activity of
the C. ovata extract and the reducing power and
phenolic compound content indicates that this
plant is a potential antioxidant. Our results are
works

similar ~ to  previous

other Capparis species. Zia-Ul-Haq ez a/. (2011)

studying

reported that C. decidua extracts have prominently
high levels of phenolic compounds and showed
potent antioxidant activity and reduced different
types of radicals. El-Ghorab ¢z a/. (2007) showed
that the methanolic extract of Capparis spinosa has
a strong antioxidant activity. The ethyl acetate and
aqueous extract of C. spinosa was reported to have
DPPH scavenging activities (Yang e7 a/., 2010).
Due to these properties, C. ovata has the potential
to be used as a natural antioxidant source in both
pharmaceutical and food industry.

Several studies indicate that many Capparis species
have the antifungal activities against several
fungal pathogens (Naziroglu ez a/., 2011; Aslam ez
al. 2010; Sharma e# al, 2009; Keymanesh ez al,
2009; Malabadi e al., 2007, Buwa ez al., 20006;
Anywar ez al., 2014; Rathee ez al, 2013). However,
there is lack of studies about antifungal activity of
the species C. ovata. There are the reports that
other Capparis species have antifungal activity.
Capparis spinosa was assayed for antifungal activity
toward the phytopathogenic fungi Valsa vali by
Lam and Tzi-Bun Ng (2009). According to these
results of research C. spinosa inhibited the
reproduction of this fungus. Aslam ez a/. (2010)
have tested the Capparis decidna against different
fungus strains. In their study, they found that this
herb is effective against to Rhbzzoctonia solani.
According to n witro antifungal susceptibility
testing results of this study, C. ovafa has moderate
antifungal activity.

In conclusion, this study indicates that C. ovata has

an antioxidant and antifungal effect and is worth
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considering in therapeutic formulations to cure
several diseases. However further studies are
recommended to verify the role of this plant in
herbal medicine for discovering new natural

bioactive pharmaceuticals.
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Detection of Pathogen Candida spp. Isolated from Butter

Tereyadinda Patojen Candida spp. Varliginin Aragsterilmas:

Ozen YURDAKUL®, '/ Seval Sevgi KIRDAR?, "' Erthan KEYVAN!
! Burdur Mehmet Akif Ersoy University, Faculty of Veterinary Medecine, Department of Food Hygiene and
Technology, Burdur, Turkey
2 Burdur Mehmet Akif Ersoy University, Department of Food Processing, Milk and Dairy Products Technology
Programme, Burdur, Turkey

Abstract: Yeasts may affect food safety and quality causing spoilage in foods. Also, yeasts can be used as starter
culture in the production of traditional and industrial products. But, Candida species are important for hospital
infections which have been able to infect to humans via food in recent years. The aim of this study was to evaluate
the incidence of pathogen Candida spp. in butter. In this study, 100 butter samples were analyzed from public bazaars.
Candida spp. was detected 10 % of butter samples. C. albicans, C. albicans and C. krusei, C. tropicalis, C. krusei were
isolated 4%, 3%, 2%, 1% from positive butter samples for Candida spp., respectively. According to this data, presence
of pathogen Candida spp. in butter samples can cause significant problems for public health. In order to ensure food
safety, it is necessary to determine the rate of yeast and mold and the detection of pathogen yeasts in microbiological

analyses.

Keywords: Butter, Candida spp., public health, yeast and mold

Oz: Mayalar, gidalarda bozulmalara sebep olarak gida giivenligi ve kalitesini etkileyebilir. Ayrica mayalar geleneksel
ve endiistriyel Griinlerin Gretiminde starter kaltar olarak da kullaniabilir. Ancak, soon yillarda Candida titleri gida
yoluyla insanlara bulagabilen hastane enfeksiyonlarina da neden olmaktadir. Bu ¢alismada, tereyaginda patojen Candida
spp. varhginin arastirlmast amaglanmustir. Halk pazarlarindan toplanan toplam 100 adet tereyagt 6rnegi analiz edildi
ve bu 6rneklerin % 10w Candida spp. pozitif olarak tespit edildi. Tereyagindan izole edilen Candida spp. pozitif
izolatlarda C. albicans, C. albicans ve C. krusei, C. tropicalis, C. krusei varhigi sirastyla % 4 % 3, % 2, % 1 olarak bulundu.
Patojen Candida spp.’nin tereyag Srneklerinde varhgt halk sagligt agisindan 6nemli problemler meydana getirebilir.
Mikrobiyolojik analizlerde glivenli gida tiretiminin saglanmasi amaciyla maya ve kif orani ile bitlikte patojen mayalarin

da tespiti gereklidir.

Anahtar Kelimeler: Candida spp., halk saghgi, maya ve kif, tereyag
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Introduction

Yeasts are spoilage microorganisms that affect the
quality and safety of a wide range of foods (Betts
etal, 1999). Yeasts are used traditionally in bread,
beer and wine production. In addition, yeasts are
used as starter culture during to ripening periods
of the cheeses in order to give some special
characterical properties (Loretan et al., 1998). The
genus Candida are commensal eukaryotic yeast
species of phylum Ascomycota group member

67

and can be found in the environment, human and
other mammals (McManus and Coleman, 2014).
In mammals, Candida species are the member of
mucosal surfaces of

normal commensal

gastrointestinal and genitourinary tracts
(Kumamoto, 2011). In addition, yeasts can
adversely affect food safety and cause infections
as an opportunistic pathogen (Fleet, 2007). More

than 17 species of Candida can cause human
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infections. Besides, Candida albicans, Candida
Zlabrata, Candida parapsilosis, Candida tropicalis, and
Candida krusei are the aetiological agents of
invasive infections (Pfaller et al., 2007). C. albicans
is the main reason of the oral and systemic
candidiasis  (Akpan and Morgan, 2002
Thompson et al., 2010).

Butter is a dairy product which is made of milk or
cream (El-Diasty and Salem, 2009). Butter is
highly nutritive and beneficial for the consumers
(Kwak, H. S., Ganesan, P., & Al Mijan, 2013). The
microbial quality in butter may be affected by the
processing methods, storage conditions and
packaging (Karagézli and Ergonil, 2008).
Candida species can affect the foods as starter
cultures and spoilage microorganisms (Hommel,
2014). There are numerous reports on the
occurrence of pathogenic yeasts in dairy products
(El-Sharoud et al., 2009; Sagdic et al, 2010;
Wandetley and Andréia, 2013; Mohamed et al.,
2017). Pathogen Candida spp. is a problem in
human medicine. In veterinary medicine, Candida
spp. have been isolated as a cause of mastitis
(Crawshaw et al., 2005). The consume of
contaminated milk without heat treatment or
dairy products may create the risk of Candida spp.
(McManus and Coleman, 2014). The presence of
pathogen Candida species in foods can cause
infections to human. The aim of the study was to
evaluate the incidence of pathogen Candida spp.
in butter.

Material and Methods
Sampling

In this study, one hundred butter samples were
collected between October 2016 and December
2017 from public bazaar in Burdur. Butter
samples were transported to the laboratory under
refrigeration and aseptic conditions. Samples
were investigated for the presence of Candida spp.
Butter (10 g) samples were diluted with 90 mL of
0.1% peptone water and homogenized for 2
minutes with a Labblender 400 stomacher
(Seward Laboratory, London, UK) for the
enumeration of Candida spp. Serial dilutions were

prepared with 9 mL sterile peptone water and 0.1
mL of each dilution was spreaded on agars.
Acidified potato dextrose agar (PDA) was
incubated at 25°C for 5-7 days for enumeration
of yeasts and molds (Kobutger and Marth, 1984;
Tournas et al, 2001). CHROMagar Candida
(CHROMagar Candida Company, Paris, France)
was prepared according to the instructions of
manufacturer. All plates were incubated at 30°C
for 48 h aerobically, as recommended by the
manufacturer (Pfaller et al, 1996). The
appearance of colonies, including color, size, and
textures on CHROMagar Candida, was analyzed.
The color of colonies on CHROMagar Candida
was similar as given by the manufacturer, green
colonies of C. albicans, metallic blue colonies of C.
tropicalis and by purple colored colonies of C.
krusei.

Reference strains used in testing

ATCC 97012 C. albicans, ATCC 2011 C. tropicalss,
ATCC 610 C. krusei strains were used in this
study.

Other tests

Several tests were applied to the suspicious
colonies for the isolation of Candida spp. as Gram
staining, germ  tube  test, carbohydrate
fermentation tests (glucose, maltose, sucrose, and

galactose), and urease tests (Cooper and
Margarita, 1985; Konemann et al., 1997).

Results and Discussion

One hundred butter samples were evaluated for
the existence of pathogen Candida spp. in this
study. Candida spp. was detected 10 % of butter
samples. C. albicans, C. albicans and C. krusei, C.
krusei, C. tropicalis were isolated 4%, 3%, 2%, 1%
from Candida spp. positive butter samples,
respectively. Moreover yeast and mold counts of
100 butter samples were detected ranged from
min. 2.00 log cfu/g to max. 4.30 log cfu/g and
average 2.6810.79 log cfu/g. El-Diasty and
Salem (2009) studied on lypolitic and proteolitic
fungi in dairy products and they reported that
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10% of the butter samples contaminated with C.

tropicalis.

In this study, pathogenic Cuandida spp. were
isolated from butter samples. The microflora of
the butter reflects the qualities of the cream, the
sanitary conditions of the equipment used to
produce the butter, the environmental and
hygienic conditions during the packaging and
transport of the butter are important factors
effecting butter quality (Pal, 2014). Previous
studies were reported higher levels of molds and
yeasts contamination in butter as 1.7X104,
9.0x103, 5.5%10¢, and 6.99x10* kob/g by Yal¢in
etal. (1993), Patir et al. (1995), Sancak et al. (2002)
and Henin and Kalves (1992), respectively. Also,
Bakirci et al. (2000) were analysed the
microbiological properties of 33 culinary types of
butter samples, and as a result of the study yeast
and molds were found as 2.12 cfu/g in family
businesses and 5.25 cfu/g in dairy farm. In
another study Hayaloglu and Konar (2001) were
reported that enumeration of yeast and mold of
25 butter samples as 1.0x103 -7.3%106 cfu/g in
Malatya region. Karagozlu and Ergonul (2008)
were observed the counts of yeast and mould in
butter as < 1.0-6.66 log cfu/g. In our study, yeast
and mold counts were detected as minimum 2.00
cfu/g, maximum 4.30 cfu/g, and mean 2.681+0.79
cfu/g. In our study, results were lower than

previous studies.

Although there are many studies on hygiene and
presence of pathogenic microorganisms in butter,
it seems that there are just a few studies on the
analysis of the pathogen Candida spp. Total
number of yeast and molds does not refer to
pathogenic  Candida spp in microbiological
analysis of foods. Pathogen Candida spp.
constitutes major health problems in humans by
developing resistance and it can cause diseases by
taking contaminant foods (Wanderley and
Andréia, 2013). Chromogenic media is effective
for the isolation and identification of pathogen
Candida spp. (Devi and Maheshwari, 2014).

Finally it could be said, microbiological analysis of
food samples should be made not just for

determining the total number of yeasts and
molds, but the samples should also be tested for
detecting the presence of pathogenic yeast, which
would be very crucial for the public health. We
suggest that to be aware of the presence of
pathogenic Candida spp. in foods, relevant
legislation should be regulated to decrease the
possible risk of pathogenic Candida spp.
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Fattening Performance, Slanghtering and Carcass Characteristics in the Akkaraman Y earling
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Oz: Bu arastirma gelencksel sartlarda yapilan besi ile entansif besideki Akkaraman irki erkek toklularin besi performanslarinin,
kesim ve katkas 6zelliklerinin belirlenmesi amaciyla yurttilda. Besi performanst icin arastirmadaki her grupta (Gruplar: geleneksel
I, entansif ve geleneksel IT) 20 bas Akkaraman erkek toklu kullanilmis ve besi 70 giin siirmiistiir. Gruplarin (Gruplar: gelenceksel 1,
entansif ve gelencksel 1) besi bast ve besi sonu canlt agirliklar sirastyla 32.47, 38.07, 37.73; 46.08, 53.20, 46.87 kg olarak belirlendi.
Ginlik canlt agithk artislart yine ayni sirastyla 0.190, 0.220, 0.200 kg ve 1 kg canli agirlik artist icin tiketilen kesif ve kaba yem
miktarlart sirastyla 4.995, 5.045, 3.715 kg ve 4.165, 4.436, 5.710 kg bulundu. Gunlik kesif yem tiketimleri strastyla 0.999,
1.110, 0.743 kg ve kaba yem tiketimleri ise sirastyla 0.833, 0.976, 1.142 kg tespit edildi. Arastirmada sicak karkas agithig1 sirastyla
22.18, 24.68, 22.77 kg (P<0.05); soguk karkas agithig1 21.72, 24.18, 22.32 kg (P<0.05); karkas randimant % 0.48, 0.50, 0.50 (P<0.05);
karkasta et oran1 % 51.34, 52.44, 52.56; karkasta yag oran1 % 14.19, 13.85, 13.26; karkasta kemik orani % 19.74, 18.26, 18.69 olarak
tespit edildi. Sonug olarak; geleneksel besiciler iyi besi yaptiklarini iddia etseler de hayvanlarin besin ihtiyaglarini yeterince
kargilayamadiklari, toklularin konsantre yeme alistirma stiresinin ¢ok uzun olmasindan dolayt istenilen besi performansina ulagmak
icin gerekli olan besi stresinin artirtlmasinin gerekliligi ortaya cikmustir. Entansif grubun diger gruplara gére daha iyi performans
gosterdigi belirlenmistir.

Anahtar Kelimeler: Akkaraman toklu, besi performansi, karkas

Abstract: This research was intended to determine the fattening performance and carcass characteristics of Akkaraman male
yearling fattened under traditional system and intensive fattening system. Each treatment groups (traditional system I, control,
traditional system II) contained 20 Akkaraman male yearling and experiment lasted 70 days. Initial and final body weights of
yearling were 32.47, 38.07, 37.73; 46.08, 53.26, 46.87 kg for traditional system I, control, traditional system II, respectively. Daily
weight gains were 0.190, 0.220, 0.200 kg, and amounts of forage and concentrate feed consumed per 1 kg weight gain were 4.995,
5.045, 3.715 kg; and 4.165, 4.436, 5.710 kg for traditional system I, control, traditional system II, respectively. Amounts of daily
concentrate and forage consumption were 0.999, 1.110, 0.743 kg; and 0.833, 0.9706, 1.142 kg for traditional system I, control,
traditional system II, respectively. Hot carcass, cold carcass weights and dressing percentages were 22.18, 24.68, 22.77 kg (P<0.05);
21.72,24.18, 22.32 kg (P<0.05); and 0.48, 0.50, 0.50 % (P<0.05) for traditional system I, control, traditional system 11, respectively.
Some carcass characteristics obtained from experiment were as follows; 51.34, 52.44, 52.56 % for meat in carcass, 14.19, 13.85,
13.26 % for fat in whole carcass, 19.74, 18.26, 18.69 % for bone in carcass, 8.03, 8.49, 8.62 % for fat in tail, 0.63, 0.37, 0.35 %
(P<0.01) for fat on kidney, 0.52, 0.41, 0.59 for internal fat, 27.00, 26.84, 27,41 % for leg, 15.99, 15.69, 15.92 % for foreleg, 4.91,
4.88, 5.09 % for back, 4.85, 5.37, 4.87 % for loin, 24.68, 24.66, 24.21 for others, respectively. In conclusion, even though traditional
sheep raisers claimed that they fatten very well, it was observed that nutrient requirement of animal was not met under traditional
fattening system. Fattening period lasted long because adaptation period to concentrate feed was very long. Control group
performed better compared with other groups.

Keywords: Akkaraman yeatling, fattening performance, carcass
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Girig kalkinmada, kirsal alanda gizli  issizligin

onlenmesinde, sanayi ve hizmetler sektérlerinde

Hayvancilik; Thrkiye’nin ulusal kalkinmasinda, yeni istthdam olanaklarinin olusturulmasinda ve

hayvan  ve hayvansal Grin dis  satmin kalkinma  finansmaniin 6z kaynaklara

arturimasinda, sanayiye hammadde dayandirilmasinda 6nemli bir potansiyele sahiptir

saglanmasinda, bolgesel ve sektorler arast dengeli
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(Yenigtin ve Tuzun, 2002). Turkiye'de hizli nifus
artis, sosyal ve ekonomik gelismeler hayvansal
triinlere olan talebi artirmaktadir. Bu artan talebin
karsilanmast hayvan sayist artirilmadan, hayvan
basina elde edilen verimlerin artirilarak ile elde
Verimlerdeki
genotipin ve c¢evre sartlarmin iyilestirilmesi ile
olabilmektedir 1994).
Tirkiye’de tarimin entansif hale gelmesi, niifusun

edilmesi  6nemlidir. artls  ise

miimkiin (Akgaprnar,
artmastyla beraber et, stt, yapagl icin bir pazar
olusmus ve bu durum da koyunculugun yapisinda
onemli  degisikliklere yol acmustir. Onceleri
koyunculukta tretim yénid bakimindan birinci
stray1 yapagi alirken, glintimiizde kirmiz1 et ihtiyact
artmis  buna  paralel olarak da  koyun
yetistiriciliginde et verimini artirmaya ydnelik
calismalar yapimaktadir. Bdylece koyunlardan
daha fazla kaliteli yapagi ile birlikte fazla miktarda
et elde edilmesi de 6nem kazanmustir (Unal ve
1996). Karkas

olmasinda, Tirkiye’de koyunculugunun buyik

Akcapinar, agithgimin - disik
oranda (% 97) dustik verimli yerli rklara dayalt
olmasinin yaninda, erken kuzu kesimi ve

hayvanlarin ~ entansif  besiye = alinmaksizin
mezbahaya sevk edilmesi biiytik rol oynamaktadir
(Akeapinar, 1994; Odabasioglu ve Bolat, 1988).
Besi stiresince, glinlitk canli agirlik ve her kg canli
agithk  artist  icin  gerekli yem  miktarlar

belirlenerek hayvanlarin  besi performanslart
saptanmaktadir (Sarican, 1984). Besi performanst:
1k, cinsiyet, yas, bakim ve beslenme sekli, yemin
miktart ve yemin kalitesi ile hormon uygulamalari
gibi faktorler tarafindan etkilenir (Bayindir ve ark.,

1986).

Bu arastirmanin amact kéy kosullart ile entansif
erkek Akkaraman
toklularin, besi performanslarini, kesim ve karkas

kosullarda besiye alinan

Ozelliklerini karsilastirmaktir.
Gereg ve Yontem

Arastirmada kullanilan hayvanlar, Van merkeze
bagli Golli kéytinde koyun yetistiriciligi yapan iki
ailenin Akkaraman 1kt besi toklulart ile bu
1kt

Universitenin

ailelerden alinan Akkaraman toklularin
entansif olarak Yuzincu Yil

ciftliginde besiye alinmastyla olusturuldu. Calisma
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her bir grup da 6rnekleme usulii ile secilen 20 bas
(Birinci besicinin besi stiresince 71 bas, ikinci
besicinin ise besi suresince 150 bas toklusu
mevcuttur) toplam 60 bas olmak Uzere
erkek  toklu

Toklular ortama 8 aylik yastaydt.

Akkaraman uzerinde

yapildt.

Arastirmanin entansif grubunda kullanilan gerek
kaba gerekse konsantre yemin bilesimi asagida
verilmistir. Besiciler konsantre yem olarak arpa,
kaba yem olarak ise yonca, korunga, yesil ot
samant ile bugday samani karisimi kullandilar.
Entansif besi grubu olarak dniversitenin
ciftliginde beslenen toklulara konsantre yem
olarak, toklularin yasina gére ihtiyaglar
belirlenerek, bolgedeki bir fabrikaya hazirlatilmis
olan yem, kaba yem olarak ise piyasadan temin

edilen kaliteli kuru yonca samant kullanid.

Calisma entansif besi ile kéy sartlarinda yapilan
besinin farkli olup olmadigim belitlemek amactyla
yapidigt icin besicilere herhangi bir miidahalede
bulunulmadi. Besicilerin beside izlemis olduklar
yontem, tamamen geleneksel yontemler ya da
talep temelli oldugundan farklilik g6sterdi. Besici
grubu I besi siiresince herhangi bir anti parazit
flact kullanmadi, besinin son ayr icerisinde
hayvanlarin1 kirtkim yapti ve onu takip eden
ginlerde ise sap asist uyguladi. Besici grubu 11 ise
besi basladigi ilk hafta anti parazit ilaglari, iki ay
sonra ise kirkim uyguladt. Entansif besi grubunda
ise besiden 6nce tim i¢ ve dis parazitlere karsi
ilaglama yapildiktan sonra deri alt1 yolla A, D3 ve
E vitamini iceren preparatlar enjekte edildi. Besici
gruplarinda yeme alisirma ddénemi uzun bir
zaman aldt. Yeme alistirma her hafta konsantre
yem miktarini artirtp kaba yem miktarini azaltma
seklinde yapildr ve bu siire yaklasik 30-40 giindii.
Bu uygulamada hayvanin ihtiyaclart dikkate
alinmadi. Hayvanlara kuru madde ihtiyact hayvan
bakicilarinin tahmini dogrultusunda sabah, 6gle
ve aksam olmak tizere ii¢ 6glin halinde verildi.
Entansif grup ise ilk bir hafta icinde hayvan bagina
400 g konsantre yem ile baslanip, daha sonra her
giin hayvan bagina 200 g artirarak devam edilmis
ve bir hafta sonunda hayvan basina verilen
yem  miktart Beside
ad-libutum olarak verildi.

konsantre sabitlendi.

hayvanlara yem
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Hayvanlarin  yedikleri yem miktarlar1 glnlik
olarak tespit edildi. Besi siiresince hayvanlarin
ontinde yalama tast bulunduruldu. Beside besi
baslangic agirliklart alinmis, besi stiresince her 14
ginde bir hayvanlar aksamdan a¢ birakilarak
sabahlari tartildi. Béylece besi performansi tespit
edildi. Besi stiresi 70 glin olarak dizenlendi.

Besi sonunda kesim ve karkas ozelliklerinin
belirlenmesi icin her gruptan G6’sar bas toklu
kesildi. Kesim oOncesi toklular aksamdan ac
birakildi. Kesim sirasinda toklularin deti, bas ve
ayaklar, takim, testis, dalak, i¢ yagt ve 4 midenin
dolu agirliklart belirlendi. Sicak karkas agirliklart
alindiktan sonra karkaslar soguk hava deposunda
24 saat + 4 °Cde beklemeye birakiddi. Soguk
karkas agithgr alindiktan sonra, Akcapinar
(1981)’1n bildirdigi metoda gdre; but, kol, bel, sirt
ve digerleri olmak tzere 5 par¢aya boliindi.

Elde edilen veriler tesadtfi parseller deneme
deseninde  kovaryans  analizi  uygulanarak
degerlendirildi. Istatistik analizlerinin
degerlendirilmesinde ~ SAS  paket programi
kullanildr (SAS 2005). Buna gore toklularin besi
performansi, kesim 6zellikleri, karkas parcalari ve
karkas oranlari icin asagida verilen istatistiksel

model kullanilds;

Yimptartby (Xj—X) + ¢

Bu istatistiksel modelde; Y= Incelenen faktotlerin
agithk ya da oranlari, p = Genel ortalama, a; =
Grubun etkisi, b = y nin x regresyonu, Xj= Herhangi
bir toklunun incelenen faktérlerin canlt agirliginin
kismi regresyonu, X = Herhangi bir toklunun besi
baslangic agithg, soguk karkas agirligi, e = hata
payt olarak ele alind.

Tablo 1. Toklularin yemlenmesinde kullanilan yemlerin kuru madde, ham protein ve ham kiil oranlari, (%)

Besici I Entansif Besici IT
Besin Konsantre Kaba Yem Konsantre Kaba Yem Konsantre Kaba Yem
Maddeleri Yem Yem
Kuru madde 91.703 91.143 92.625 91.349 92.886
Ham protein 10.793 13.150 14.039 10.812 9.572
Ham kiil 1.787 8.786 7.924 2.437 6.897

Bulgular

Bu arastirmada, toklularin cesitli dénem canlt
agithk ve ginlik canli aguhk artislar, cesitli
dénem canl agirlik kazanclari, besinin cesitli
dénemlerinde giinliik (g) ve bir kg canlt agirlik
artist icin tiketilen kaba ve konsantre yem
miktarlart (kg) degerlendirilmistir. Tablo 2’de
gbrildigi gibi besinin cesitli dénemlerindeki
canlt agirhiklar incelendiginde, besi baslangicinda
entansif grubun istatistiksel olarak diger gruplara
gbre  daha  iyi = performans  gOsterdigi
goriilmektedir. Besici gruplarindan II. grubun 1.
gruba gore daha iyi performans sagladigt tespit
edildi. Ancak besinin sonuna dogru gruplar arast

istatistiksel 6nemliligin ortadan kalkmis oldugu

g6rildi. Tim best stiresi degerlendirilecek olursa,
entansif grubun diger iki gruba gére daha iyi
performans sagladigt tespit edildi. Gruplar giinliik
canlt agirhk artiglar yontinden incelenecek olursa
(Tablo 2); besi baslangicinda (14-28 gunler arasi)
besici grubu II diger iki gruba gbre daha iyi
performans saglarken, genel olarak
degerlendirilecek  olursa  entansif — grubun
istatistiksel olarak diger gruplara gére daha iyi
performans gosterdigi  tespit edildi. Besici
gruplarindan II. grubun I. gruba gbre daha iyi
performans sagladigt tespit edildi. Ancak,
besisinin  sonuna dogru gruplar arasindaki
istatistiksel 6nemliligin ortadan kalkmis oldugu
tespit edildi. Tim besi siiresi ele alindiginda

entansif grubun diger iki gruba gére istatistiksel
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olarak 6nemli olmasa da rakamsal olarak ustinlik
sagladigl gorildi. Besinin gesitli donemlerindeki
canli agirlik kazanclart Tablo 3’de verilmistir.

Besinin 0-14. glnleri arasinda entansif grup ile
besici grubu II benzer ve besici grubu I'e gore
daha iyi performans gosterirken, besinin 14-28.
ginlerinde besici grubu 1II, entansif ve besici
grubu I’e gbre daha iyi performans gosterdigi
tespit edildi. Tum besi stiresi degerlendirilecek

olursa, genel olarak entansif grubun besici
gruplarina gore, besici gruplart da kendi icinde 11
grup L. gruba gbre daha iyi performans sagladig
tespit edildi. Besinin ¢esitli donemlerinde gilinlik
(2) ve bir kg canli agithk artist icin tiiketilen (kg)
kaba ve konsantre yem miktarlarinin verildigi
Tablo 4’e bakilacak olunursa; entansif grubun ad-
libutum olarak yem tiikettigi icin diger gruplara
gore fazla konsantre yem tiikettigi gérilmektedir.

Tablo 2. Toklularda cesitli donem canlt agirlik ve giinliik canli agirhik artislari, (kg)

Ozellikler Genel Besici 1 Entansif Besici 2 P
Beside Canli Agirliklar
Besi Basi 34.42%0.76  32.47%£1.18 38.07£1.16 37.73%£1.27
14. gin 37.39%£0.81  34.87£1.19¢  41.39%1.21+ 35.92%1.37b>  **
28. gin 40.52£0.82  37.71£1.24¢  44.32%1.252  39.53%£1.36>  ***
42. gin 43.21£0.82  40.51£1.26¢  47.04£1.25*  42.08%£1.38>  **
506. giin 46.01£0.86  43.29+1.30 50.19£1.29 44.55%1.43 -
70. giin 48.73£0.88  46.08+1.33 53.26+1.30 46.87%1.46 -
Gunlitk Canli Agirlik Artiglar

0 -14.gin 0.21%0.01 0.17%£0.01 ¢ 0.24%0.01 2 0.22£0.02° ok
14-28.giin 0.21%0.01 0.17%£0.01 ¢ 0.21£0.01° 0.26+0.012  *¥*
28-42.giin 0.19%0.01 0.20£0.01 0.19%0.01 0.18%0.01 -
42-56.giin 0.20%0.01 0.20£0.01 2> 0.23+0.012 0.17£0.01° *
56-70.giin 0.20%0.01 0.20%0.01 0.22%0.01 0.18%0.01 -
0 - 28. Gin 0.22%0.01 0.19£0.01" 0.224+0.01 2 0.24+0.012  ***
0-42.gln 0.21£0.00 0.19£0.01" 0.21£0.01 2 0.22£0.01 2 ok
0 —56. Gun 0.21£0.00 0.19£0.01" 0.22£0.01 2 0.21£0.01 > *
0-70. Gun 0.20£0.00 0.19£0.01 0.22£0.01 0.20£0.01 -
28-56. gin 0.20£0.01 0.20£0.01 0.21£0.01 0.18%0.01 -
42-70. glin 0.20£0.01 0.20£0.01 2 0.22£0.01 2 0.17£0.01" ok

- istatiksel olarak 6nemsiz, *P<0.05, **P<0.01, ***P<0.001

a, b, c: aynt satirda grupta farkl harfle belirtilen ortalamalar arast fark 6nemlidir

Tablo 3. Toklularda ¢esitli donemlere ait canh agirlik artislart, (kg)
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Kazang Genel Besici 1 Entansif Besici 2 P
0-14 giinler 2.97%0.12 2.40£0.11° 3.33%0.20° 3.19%0.24 2 ok
14-28 giinler 3.13%£0.10 2.85+0.18" 2.93+0.15" 3.62%0.152 oK
28-42 giinler 2.69%0.09 2.80%0.13 2.72%0.12 2.55%0.20 -
42-56 giinler 2.80%0.11 2.78%0.14 3.15%0.20 2.47£0.18 -
56-70 giinler 2.72%0.09 2.79%0.182 3.07£0.132 2.3240.13"% ok

- Istatistiksel olarak énemsiz, *P<0.01, *+P<0.001

a, b, c: aynt satirda farklt harfle belirtilen grup ortalamalart arasi fark 6nemli

Tablo 4. Besinin ¢esitli donemlerinde gunltik ve bir kg canli agirlik artisi icin tiiketilen kaba ve konsantre

yem miktarlari, (kg)

Besici I Entansif Besici 11
Doénemler Yogun Yem Kaba Yem Y;f;n Kaba Yem Yogun Yem Kaba Yem
0-14 0.522 1.082 0.959 0.872 0.543 1.109
14-28 0.895 0.870 1.057 0.939 0.635 1.215
28-42 1.044 0.832 1.112 0.986 0.846 1.102
42-56 1.268 0.693 1.178 1.010 0.846 1.172
56-70 1.268 0.689 1.245 1.072 0.846 1.272
0-42 0.820 0.928 1.043 0.932 0.675 1.174
0-70 0.999 0.833 1.110 0.976 0.743 1.142
Besi siiresince 1 kg C.A.A. igin Yem Tiiketimi (kg)
4.995 4.165 5.045 4.436 3.715 5.710

Besici gruplarin konsantre yem ile kaba yemi genel

olarak incelenecek olursa gruplarin  yem
titketimleri birbirine yakindi. Konsantre yemin az
verildigi grup kaba yemi fazla tiketmis, konsantre
yemin fazla verildigi grubun kaba yemi az
tiketmis oldugu gozlendi. Besicilerin toklulart
konsantre yeme alistirma déneminin 30-40 giin
oldugu ve 30-40 gin sonunda artik konsantre

yeme gecebilecekleri goriildi.

Toklularin kesim ve karkas o6zelliklerine ait
bulgular Tablo 5de verilmistir. Besici grubu I,
entansif ve besici grubu II gruplarinin sirasiyla
ortalama kesim agirliklart 46.64, 49.10, 45.78 kg;
sicak karkas aguhklart 22.18, 24.68, 22.77 kg
(P<0.05), soguk karkas agihklart 21.72, 24.18,
22.32 kg (P<0.05); sicak karkas randimanlart %

Tablo 5. Toklularda kesim ve karkas ozellikleri

48, % 50, % 50 (P<0.05), soguk karkas
randimanlar1 % 46.53, 49.24, 48.77 olarak tespit
edildi. Karkas pargalarindan kol, digerleri, bas ve
ayaklar, testis ve dalak agirliklarinin gruplar arast
fark 6nemsiz (P>0.05) bulunurken; but, deri ve
takim (P<0.05) ve bobrek-legen yagi ve bel
agirliklarinda (P<0.01) gruplar arasinda farkliiklar
gorildi. Karkas parcalarina ait degerler Tablo
6’da verildi. Tabloya gére karkasta bel agihigt ile
sirt kemik agirligr (P<0.001) ve but et agirhginda
(P<0.05) istatistiksel olarak o6nemli farkliiklar
tespit edildi. Karkasta diger parcalar arasinda
herhangi bir istatistiksel farklilik belirlenmedi.
Karkas parcalarinin oranlarina ait degerler Tablo
7’de verildi. Oranlar yéntinden incelendiginde
gruplar arast istatistiksel olarak herhangi bir
farklilik s6z konusu degildir.
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Karkas pargalari Genel Besici 1 Entansif Besici 2 P
Kesim Ag (kg) 47.17%0.74 46.64%1.12 49.10£1.49 45.78%0.98

Sicak Karkas Ag (kg) 23.21+0.46 22.18+0.77" 24.68%0.832 22.77+0.41" *
Soguk Karkas Ag (kg) 22.74%0.45 21.72£0.77% 24.18%0.79 2 22.32+0.41° *
Karkasta But Ag (kg) 6.27£0.09 5.97£0.14¢ 6.60£0.142 6.24+0.10° ok
Karkasta Kol Ag (kg) 3.68%0.07 3.54%0.14 3.87£0.12 3.63%0.09 -
Karkasta Sirt Ag (kg) 1.15%0.03 1.09£0.03 1.2020.06 1.16%0.03 -
Karkasta Bel Ag (kg) 1.17£0.03 1.07£0.02°b 1.32+0.032 1.11£0.03b X
Karkasta Diger Ag (kg) 5.69%0.14 5.48%0.30 6.08%0.18 5.51£0.18 -
Bobrek legen Yag Ag (kg) 0.21£0.02 0.29£0.04 2 0.18+0.02° 0.16+0.02" ok
Bobrek Ag (kg) 0.13£0.003 0.13£0.006 0.13%0.01 2 0.12+0.002" *
Deri Ag (kg) 4.44%0.18 4.28%0.27 2 5.15£0.262 3.91+0.12° *
Bag ayak Ag (kg) 3.80£0.05 3.82%0.12 3.87£0.08 3.71£0.06 -
Testis Ag (kg) 0.49£0.02 0.51£0.04 0.52%0.03 0.43£0.03 -
Takim Ag (kg) 2.01£0.05 2.14%0.102 1.98£0.052b 1.90£0.07"b *
I¢ yag Ag (kg) 0.24£0.03 0.24£0.06 0.21£0.03 0.27£0.06 -
Kuyruk Ag (kg) 3.97£0.19 3.75£0.29 4.20£0.44 3.95£0.30 -
Sindirim Org Ag (kg) 9.97£0.32 10.86%0.652 9.15£0.49" 9.90+0.33" ok
Sicak Karkas (%) 49%0.05 48+0.09" 50%0.062 5010.042 *
Bobrek legen yag (%) 0.45%0.04 0.63£0.082 0.37+0.03" 0.35+0.03" o
Bobrek (%) 0.27£0.01 0.28%0.012 0.27£0.00" 0.25+0.01° *
Deri (%) 9.39£0.28 9.17£0.54> 10.4520.242 8.55%0.28 *
Bag ayak (%) 8.07+0.13 8.22+0.31 7.89£0.18 8.11£0.13 -
Testis (%) 1.03+0.04 1.08%0.08 1.0610.04 0.95£0.07 -
Takim (%) 4.26£0.09 4.58%0.18 2 4.0520.06"° 4.15%0.12" *
¢ yag1 (%) 0.51£0.06 0.52%0.12 0.41£0.06 0.59£0.13 -
Sindirim org (%) 21.15%0.64 23.25%1.14 18.61+0.72 21.60£0.42 -
Kuyruk (%) 8.38+0.33 8.03+0.49 8.49£0.68 8.6210.61 -

- istatiksel olarak 6nemsiz  *P<0.05 **P<(.01 ***P<(0.001
a, b, c: aynt satirda farkls harfle belirtilen grup ortalamalari arast fark 6nemli

Tablo 6. Karkas parcalarinin agirhiklari, (kg)
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Ozellikler Genel Besici 1l Entansif Besici 2 P
Karkasta Et Ag 12.17£0.25 11.43£0.39 13.0410.38 12.04+0.30 -
Karkasta Yag Ag 2.48%0.08 2.45%0.09 2.65%0.03 2.3510.22 -
Karkasta Kemik Ag 3.40£0.06 3.40£0.07 3.51£0.13 3.30£0.09 -
Karkasta Yag Ag! 6.4510.21 6.20£0.30 6.8510.44 6.29£0.37 -
But Et Ag 4.49%0.09 4.18+0.10" 4.83%0.132 4.4610.09 b *
But Yag Ag 0.70£0.02 0.67£0.02 0.74£0.04 0.67£0.04 -
But Kemik Ag 1.1240.02 1.10+0.02 1.15+0.03 1.10£0.03 -
Kol EtAg 2.54£0.06 2.42%0.10 2.66%0.11 2.53%0.09 -
Kol Yag Ag 0.43£0.02 0.43%0.05 0.47£0.03 0.40£0.03 -
Kol Kemik Ag 0.74£0.02 0.77£0.06 0.74%0.03 0.70£0.01 -
Sirt Et Ag 0.76£0.02 0.69£0.03 0.82+0.04 0.77£0.04 -
Sirt Yag Ag 0.14£0.01 0.14£0.01 0.15£0.02 0.14£0.03 -
Sirt Kemik Ag 0.26£0.01 0.26£0.02 0.25£0.02 0.25£0.02 -
Bel Et Ag 0.76£0.02 0.67£0.02° 0.87£0.012 0.73£0.03P Hork
Bel yag Ag 0.24£0.01 0.25£0.02 0.28%0.03 0.20£0.03 -
Bel Kemik Ag 0.18£0.01 0.17£0.01 0.19£0.01 0.19£0.01 -
Digerleri Et Ag 3.63£0.09 3.48%0.20 3.86%0.14 3.55%0.10 -
Digerleri Yag Ag 0.97£0.04 0.96%0.05 1.021+0.05 0.94£0.11 -
Digerleri Kemik Ag 1.11+0.03 1.10+0.05 1.17+0.07 1.06+0.05 -

- Istatistiksel olarak 6nemsiz  *P<0.05, **P<0.01, **P<0.001, 1 kuyruk yag1 dahil.
a, b, c: aynt satirda farkli harfle belirtilen grup ortalamalart arast fark 6nemli

Tablo 7. Karkas parcalarina ait oranlart , %
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Karkas pargalari Genel Besici 1 Entansif Besici 2 P
Soguk Karkas % 48.18%0.46 46.53%+0.88 49.24%0.61 48.7710.39 -
Karkasta But % 27.09£0.30 27.00£0.58 26.84£0.64 27.41%£0.36 -
Karkasta Kol % 15.87+0.19 15.9940.47 15.6910.34 15.92+0.17 -
Karkasta Sirt % 4.96%0.11 4.91£0.19 4.88+0.28 5.09£0.13 -
Karkasta Bel % 5.03£0.10 4.85%0.18 5.37£0.17 4.87£0.13 -
Karkasta Diger % 24.51%£0.40 24.68%0.98 24.66%0.30 24.21%£0.77 -
Karkasta Et % 71.19£0.33 70.18%0.39 71.89%0.45 71.50%0.65 -
Karkasta Yag % 10.99+0.27 11.2410.28 10.9410.52 10.79£0.62 -
Karkasta Kemik % 17.82+0.24 18.5810.40 17.1810.25 17.71+£0.39 -
Karkasta Yag %! 28.36%0.69 28.55+1.34 28.331+1.02 28.18%+1.07 -
But Et % 65.56%0.97 62.90£1.51 67.57£0.85 66.20£2.08 -
But Yag % 11.67+0.59 11.89+1.29 12.17+0.95 10.97+0.90 -
But Kemik % 19.94+0.55 21.28+1.43 19.23140.50 19.31£0.51 -
Kol Et % 64.15+0.92 61.84+1.13 65.27+1.28 65.34%2.02 -
Kol Yag % 12.41£0.99 13.00£1.02 11.92£0.97 12.32£2.81 -
Kol Kemik % 22.03%0.80 24.10£1.40 20.51+0.95 21.48%+1.48 -
Sirt Et % 63.49£0.72 62.61£0.84 63.77£1.55 64.08%1.41 -
Sirt Yag % 20.55+1.24 22.89+1.48 20.89+1.59 17.86£2.89 -
Sirt Kemik % 15.31+0.65 15.27+0.62 13.84+1.00 16.81+£1.41 -
Bel Et % 67.34£0.48 66.07£0.70 67.89£0.59 68.05%0.99 -
Bel yag % 17.04£0.63 17.46%0.75 16.90£0.84 16.77£1.64 -
Bel Kemik % 19.47+0.36 19.93+0.29 19.33+0.97 19.16£0.51 -
Digerleri Et % 52.11£0.68 51.34%1.21 52.44+1.34 52.56%1.12 -
Digerleri Yag % 13.77£0.43 14.19£0.41 13.85£0.38 13.26£1.23 -
Digerleri Kemik % 18.90+0.30 19.74%0.46 18.26£0.53 18.69£0.46 -
- Onemsiz. -1 kuyruk yag: dahil.
Tartigma Kamakuyruk  toklular1  icin  bulduklari

Calismada 70 ginltk besi stresince baslangicta
besici I grubu daha iyi performans gosterirken
besi ilerledikce entansif grubun dstinlik
sagladign gorildd. Besiyi bir bitin olarak
degerlendirilecek  olunursa  gruplar  arasi
herhangi bir farklilik istatistiksel olarak tespit
edilmemis olmasina ragmen, entansif grup
besici gruplarina gore giinlitk canlt agirlik artis1
yoninden daha iyi oldugu tespit edildi (entansif
grubu 0.220, besici I 0.190 ve besici 1T ise 0.200

kg). Bu degerler Yaylak ve ark. (2003)’nin

79

degerlerden (toz yem 279.8, pelet yem 310.8)
disik olarak bulunurken; Aygiin ve Bingdl
(2005) *un 0-84 gunlik disi ikiz Karakas
toklulari icin bildirdigi deger (188.9 g) ile Sari ve
ark. (2014)’nin 0-90 ginlik entansif beside
erkek Hemsin kuzulari icin bildirdigi (213.00 g)
degere yakin iken, Aygin ve Bing6l (2005)’tn
diger gruplar i¢in bulduklari degerden (70 glnlitk
besi tek 167.6, ikiz 175.6 ve 84 giinliik besi tek
170.2 g) yuksek olarak tespit edildi. Calismada
elde edilen ortalama glnliitk canlt agirlik artist tim
gruplar icin 200 g olarak bulundu. Bu deger;
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Kigiik ve ark. (2002)’1n Morkaraman (272 g) ve
Morkaraman x Kivirctk (F)) melezi kuzulart (324
9); Cengiz ve ark. (1989)’nin Akkaraman (259 g),
Tle de France x Akkaraman (F)) (258 g), Anadolu
Merinosu (279 g), lle de France x Anadolu
Merinosu (F) (282 g), Ozbey ve Akcan (2003)’nin
Kiirctk x Morkaraman (F) (245.62 g) melezi
kuzular icin bulmus olduklari degerden dusiik;
Oztiirk (1998)tin Hamdani (206 g) kuzulart igin
bulmus oldugu deger ile benzer iken; Keles
(1997)’in Akkaraman x Krvircik (F) (180 g), Cep
(1994)’in Hampshire Down x Akkaraman (F,)
(171 g) genotipi kuzular icin bildirilen degetlerden
ise yiksek olarak tespit edildi. Besi performansi
yaptlan calismalarla gOstermistir ki hayvanlarin
vaslart ilerledikce gunlik canl agithk artist
azalmstir. Geng hayvanlarda giinliik canlt agirlik
artist genel olarak daha iyidir.

Toklularin  ortalama giinlik konsantre yem
titketim miktarlar1 besici grubu I, entansif ve
besici grubu II i¢in sirastyla; 999, 1110 ve 743 g,
kaba yem titketimi ise yine aynt sirayla 833, 967 ve
1142 g olarak bulunmustur. Calismada besici
gruplarin konsantre yem miktarint az verirken
kaba Calismada
kullanilan konsantre yem miktarlari Yaylak ve ark.

yem miktart artrlmistir.

(2003)’1n toz konsantre yem (1391 g) ve pelet yem

(1568 ¢g) icin bulduklart degerden distk
bulunurken, Aygin ve Bing6él (2005)Un disi
Karakas toklulart (980 g), Kiigiik ve ark.

(2002’nin Morkaraman kuzulart (910 g) icin
buldugu degerlerden ytksek olarak bulundu. Bir
kg canlt agirlik artist icin tiketilen yem miktarlart
besici grubu I, entansif ve besici grubu II gruplar
igin sirastyla; 5.00, 5.05 ve 4.44 kg olarak tespit
edilmistir. Bu degerler yontinden besici grubu I ile
entansif grubu birbirine benzer iken besici grubu
II bu gruplara oranla daha azdir. Ozellikle bu
calismada entansif grup i¢in bulunan deger (5.05
kg) Aygin ve Bingdl (2005) icin Karakas disi
toklular i¢in (70 giinliik siirede 5.80 kg, 84 glinlitk
stirede ise 7.05 kg) buldugu degerden dustk;
Yaylak ve ark. (2003)’nin Kamakuyruk toklulari
icin belirledigi (toz yemlerde 5.04 kg ve pelet
yemlerde 5.06 kg) degetler ile benzer oldugu tespit
edildi. Calisgmada

calismalart yoniinden degetlendirecek olunursa

bulunan deger ile kuzu
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Kigcik ve ark. (2002) Morkaraman kuzulari (3.35
kg), Macit ve ark. (1996)’nin Morkaraman
kuzulart (4.41 kg), yine Morkaraman kuzulart igin
Ozbey ve Akcan (2003)’nin (4.35 kg) bulmus
olduklart degerlerden yiiksek olarak bulundu.
Yem tiiketimi yoniinden  degerlendirilecek
olunursa kuzu besisinin toklu besisine oranla daha

ekonomik oldugu séylenebilir.

Bu calisgmada elde edilen soguk karkas randimant
besici I, entansif ve besici II gruplart igin sirastyla
% 46.53, % 49.24 ve % 48.77 kg olarak bulundu.
Bulunan bu degetler istatistiksel olarak benzerdi.
Calismada elde edilen bu degerler; Kelesin (1997)
Akkaraman (% 47.954), Odabasioglu ve ark.
(1997)nin - Akkaraman (% 46.97), Oztiirk
(1998)tin Hamdaniler (% 46.61), Sat1 ve ark.
(2015nin  entansif beside erkek Hemsin
kuzulart icin bildirdigi (% 49.25), Onk ve ark.
(2017)mn  entansif beside Tuj kuzulan icin
bildirdigi (%0 49.77) degetlere benzer iken, Kii¢iik
(2002)’nin Morkaraman (%  45.03)
kuzularinda tespit edilen soguk karkas randimani
degerinden yiiksek, Ozbey ve Akcan (2003)’nin
Morkaraman (%o 50.51), Macit ve ark. (1996)’nin
Morkaraman (% 53.50) kuzulari icin bildirilen
soguk karkas randimanlari degerlerinden ise

ve ark.

distik olarak tespit edildi. Koyunlarda karkasin
degerli kisimlart olarak kabul edilen ve karkasin
kalitesini belitleyen but, kol ve bel oranlari; bu
calismada sirast ile besici grubu I'de % 27.00,
15.99 ve 4.85; entansif besi grubunda aynt sirayla
% 26.84, 15.69 ve 5.37 ve besici grubu II icin ise
% 27.41, 1592 ve 4.87 olarak belitlendi. Bu
degerler entansif ve besici gruplari icin birbirine
yakin olarak bulundu. Bu aragtirmada belirlenen
but oranlart Ayglin ve Bingdl (2005)%n disi
Karakas toklulart icin (besi siiresi 70 glin olanlarda
but oranint % 35.5 ve besi siiresi 84 glin olanlarda
ise % 306.10 olarak bulmus), Tekin’in (1991) 40 kg
agithkta kesilen Turk Merinosu kuzularda (%
34.44), yine 40 kg agirlikta kesilen Lincoln x Turk
Merinosu (Fi) kuzularda (% 34.02) buldugu
degerlerden diguktir. Bu aragtirmadaki but
Odabagioglu  ve ark.  (1997)nin
Akkaraman 1kt kuzularda % 29.64, Keles
(1997)’in Morkaraman kuzularda % 28.614, Esen
(1997)in Akkaraman kuzularda % 26.610, Oztiirk

oranlari,
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(1998)’in Hamdani kuzularda % 28.54 ile Kiictik
ve ark. (2002)’nin Morkaraman irkt kuzularda %
28.85 olarak buldugu karkaslarindaki but orant
degerleri ile benzerdir. Karkastaki kol oranlar
besici grubu I % 15.99, entansif grup % 15.69 ve
besici grubu II % 15.92 olarak tespit edilmisgtir.
Keles (1997)in Morkaraman ve Akkaraman
kuzularda sirastyla % 14.76 ve % 14.70 olarak,
Kigctk ve ark. (2002)’nin Morkaraman kuzularda
% 14.94 ve Oztiirk (1998)’tin Hamdani kuzularda
% 14.87 olarak buldugu degetler ile benzer; Macit
ve ark. (1996)’nin Morkaraman kuzularda %
17.10, Tekin (1991)’in Turk Merinosu kuzularda
% 1823 ve Lincoln x Turk Merinosu (F)
kuzularda ise % 19.69, Aygiin ve Bingd6l (2005)’tin
damizlik dist disi Karakas toklulart (besi siiresi 70
gtin olan grupta %17.20 ve besi stiresi 84 giin olan
grupta ise %17.00) icin bildirdikleri degerlerden
diigiik, Akcapmar (1981)’1n 40 kg canlt agirlikta
kesilen Dagli¢ kuzular (%13.90) ve 40 kg canlt
agirlikta kesilen Akkaraman kuzulart (%13.40)
icin tespit ettikleri degerden ise yitksek bulundu.
Bu calismada elde edilen karkastaki bel oranlart
degerleri besici grubu I icin % 4.85, entansif grup
icin % 5.37 ve besici grubu II icin % 4.87’dir.
Odabagioglu  ve ark. (1997)nin  Akkaraman
kuzularda % 8.09 ve Akcapinar (1981)’1n 40 kg
canli agirlikta kesilen Kivircik kuzularda elde ettigi
deger olan % 7.50’den dusik, Kicik ve ark.
(2002)’nin Morkaraman (% 4.84), Keles (1997)’in
Morkaraman ve Akkaraman (% 4.89 ve 5.60),
Oztiirk (1998)’tin Hamdani (% 5.57) kuzulart igin
bildirilen degetler ile de benzer bulundu. Karkas
kalitesini belirleyen unsurlardan biri de karkas
bilesimidir. Karkas bilesimi; karkasta et, yag ve
kemik oranlari seklinde incelenir. Arastirmada
besici grubu I’de elde edilen karkasta % 51.34 et,
% 14.19 yag ve % 19.74 kemik; entansif grup da
elde edilen karkasta % 52.44 et, % 13.85 yag ve %
18.26 kemik; besici grubu II’ de elde edilen
karkasta % 52.56 et, % 13.26 yag ve % 18.69
kemik ihtiva ettigi saptandi. Calismadaki gruplar
arasinda karkas bilesimi yoniinden istatistiksel
olarak herhangi bir farklilik bulunmadi. Karkasta
et orant gruplar icin sirastyla % 70.18, 71.89 ve
71.50°dir.  Keles (1997) Morkaraman 1kt
kuzularda % 46.00, Akcapinar (1981) 40 kg canlt

agirtlik kesilen Akkaraman kuzularda % 47.7,
Aydogan (1983) Sakiz x Karayaka (F1) % 47.62
olarak bildirdikleri degerler ile benzer; Keles
(1997) Kivircik x Morkaraman (Fi), Akkaraman,
Kwirctk x Akkaraman (Fp) kuzularda sirasiyla
%54.545, 55.394 ve 51.647, Tekin (1991) 40 canlt
agirhikta kesilen Turk Merinosu, Lincoln x Turk
Merinosu (Fi) kuzularda sirastyla %56.15 ve
%53.22 olarak bulduklari degerlerden dustk,
Akgapinar (1981) 45kg canlt agithikta kesilen
Daglic ile Akkaraman 1rki kuzularda sirasiyla
%41.10 ve %44.60 olarak bulduklar: degerlerden
ise yiksek oldugu tespit edildi. Bu arastirmada
karkastaki yag orani (kuyruk dahil) besici grubu I
icin % 28.55, entansif grup icin % 28.33 ve besici
grubu 11 icin % 28.18 olarak bulunmustur. Keles
(1997)’in 38 kg canlt agirlikta kesilen Kivircik x
Morkaraman (Fi) ve Kivirctk x Akkaraman (Fy)
kuzularda % 27.67 ve % 27.80 olarak buldugu
degerler ile benzer; Keles (1997)’in 38 kg canlt
agirlikta kesilen Morkaraman irki kuzularda %
35.562, Kadak (1983)’in 42 kg canl agirlikta
kesilen Akkaraman, Morkaraman ve Ivesi irki
kuzularda sirastyla % 34.84, % 45.08 ve % 38.34
yine Kadak (1983)’1n 36 kg canlt agirlikta kesilen
Morkaraman ve Ivesi irki kuzularda % 37.70 ve %
36.06 olarak bulduklari degerlerden disiik; Cep
(1994)’in Hampshire Down x Akkaraman (Fy) ve
Alman Siyah Bash El¢i x Akkaraman (F)
kuzularda % 23.31 ve % 20.09 olarak buldugu
degerler ile Odabasioglu ve ark. (1997)nin
Corriedale x Akkaraman (Fi) kuzulart icin
buldugu deger olan % 23.10’dan ise yiksek
bulundu. Yine bu ¢alismada elde edilen karkastaki
kemik oranlari besici grubu I icin % 18.58,
entansif grup icin % 17.18 ve besici grubu 1I icin
de % 17.71 olarak bulunmustur. Bu aragtirmada
belirlenen kemik oranlari Keles (1997)’in 38 kg
canli agirlikta kesilen Akkaraman ve Morkaraman
kuzularda % 18.80 ve % 18.52 olarak, Cep
(1994)’in Hampshire Down x Akkaraman (F)) ve
Alman Siyah Baslt Et¢i x Akkaraman (F,) kuzulari
icin % 17.96 ve % 19.51 olarak bildirilen degerlere
benzer; Ozbey ve ark. (2003)’nin Morkaraman ve
Sakiz x Morkaraman (F,) kuzularda % 14.99 ve %
15.10 olarak, Kadak ve ark. (1993)’nin 40 kg canl
agirhikta kesilen Daglic kuzularda % 13.10, Alman
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Siyah Bash Etci x Akkaraman (F)) kuzularda %
16.30, Hampshire Down x Akkaraman (F)
kuzularda % 16.19, Alman Siyah Bas Etci x Tvesi
(F) kuzularda % 15.69 ve Hampshire Down x
Ivesi kuzularinda ise % 14.62 olarak bildirdikleri
degerlerden de yiiksek olarak bulundu. Bu
arastirmada tespit edilen kuyruk yagt oramt (%
13.59); Keles (1997)in  Morkaraman ve
Akkaraman (% 22.74, 17.00), Esen (1997)’in
Akkaraman (% 17.85), Ak¢apinar (1981)’'in 40kg
canli agirlikta kesilen Daglic ve Akkaraman
(%16.61) kuzular1 icin bildirilen degerlerden
distik oldugu tespit edildi.

Sonug olarak; besicilerin her ne kadar ¢ok iyi besi
yaptiklarini iddia etseler de hayvanlarin besin
maddesi ihtiyaglarint tam olarak
karsilayamadiklart saptandi. Toklularin konsantre
yeme aligtirma stresinin ¢ok uzun olmasindan
dolayt istenilen besi performansina ulasmak icin
gerekli olan besi stresinin artirtlmast gerekliligi
ortaya ¢ikmistir. Bu nedenlerden dolayr entansif
grubun diger besici gruplarina gére daha iyi
performans sagladig tespit edilmistir.
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Buzagilarda Abomazum Ulserleti

Abomasal Ulcers in Calves
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Oz: Abomazum iilseri, abomazum mukozasinin derin katlarina kadar uzanan doku kayipli patolojik bir durumdur.
Abomazum ulsetlerine hemen her yastaki sigirlarda rastlanmakta birlikte 6zellikle buzagilarda daha sik gorular.
Olusumuna gore primer ve seckunder abozum tlseri olmak tizere ikiye ayrilir. Patolojik olarak; perfore olmayan
tlserler, ciddi kanamali fakat perfore olmayan Ulserler, lokal peritonitis ile karakterize perfore tlserler ve diffuz
peritonitis ile karakterize perfore ilser formlart vardir. Abomazum ilseri olan sigirlarda; sindirim problemleri,
melena, agrili lokal peritonit, akut yaygin peritonit iligkili hizli 6lim veya sadece minimal abomazum kanamast ile
birlikte kronik bir sindirim problemi goriliir. Subklinik olarak gériilen abomazum ilserleri ise genellikle otopsi ya da
hayvanin kesiminde ortaya ¢ikmaktadir. Abomazum tlseri olan buzagilarda prognoz; kanama ve perforasyonun
sekillenmesiyle kottye gidebilir. Bu derlemede, buzagilarda abomazum ilserlerinin epidemiyolojisi, etiyolojisi,

patogenezist, klinik bulgulari, tant ve ayirict tanusi, tedavi, koruma ve prognozu ele alinmistir.

Anahtar Kelimeler: Abomazum, ilser, buzagi, tani, tedavi

Abstract: Abomasal ulcer is a pathological condition with a loss of tissue that extends into the deep layers of the
abomasum mucosa. Abomasal ulcers are encountered in cattle in almost every age, it is encountered especially in
calves. According to the formation it is divided as primary and secondary abomasal ulcers. Pathologically it is
divided as non-perforated ulcers, severe hemorrhage but non-perforated ulcers, perforated ulcers characterized by
local peritonitis, and perforated ulcers characterized by diffuse peritonitis. In cattle with abomasal ulcer; digestive
problems, melena, painful local peritonitis, acute generalized peritonitis associated with rapid death or only minimal
abomasum hemorrhage with a chronic digestive problem are seen. Subclinical abomasal ulcers are usually appear in
autopsy or animal slaughter. Prognosis of abomasal ulcer in calves may deteriorate with occurence of bleeding and
petforation. In this review, epidemiology, etiology, pathogenesis, clinical findings, diagnosis and differential

diagnosis, treatment, prevention and prognosis of abomasal ulcers in calves are discussed.

Keywords: Abomasum, ulcer, calves, diagnosis, treatment
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GIRIS

Ruminantlarda  sindirim  sistemi  hastaliklar alinamamast buzagt kayiplarinin 6nemli oranda
6nemli bir yer tutmaktadir. Bunlardan artmasina neden olmaktadir (Radostits ve ark.,
abomazum tlseri her yagtaki sigirlarda gortlse de 2007).

Ozellikle buzagilarda O6nemli bir insidense

sahiptir. Abomazum {ilseri buzaglarda genellikle Yapilan arastirmalarda sigirlarin % 2.17'sinde

subklinik seyretmekte olup, cogunlukla otopsi abomazum dlseri oldugu ve mezbahalarda

bulgularinda ve kesim sonrasinda  teshis yaptlan arastirmalarda prevalansin % 6'ya kadar

edilmektedir. Abomazum iilserlerinin etiyolojisi ulasugy  bildirilmistir. Abomazum ilserlerinde

tam olarak bilinmediginden koruyucu 6nlemlerin 6lim orans; siddei kan kaybi olan vakalarda

yaklastk % 50, diffiz peritonitis gelisenlerde ise
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genellikle % 100 olarak rapor edilmistir (Braun
ve ark., 1991).

Primer abomazum Ulserinin nedeni tam olarak
bilinmemekle beraber olusumu hakkinda pek ¢ok
farklt neden ileri sirtlmustir. Fakat, ileri surilen
bu nedenler i¢in glivenilir neden ve sonug iliskisi
ortaya konulamamistir. Abomazum tlserine
kesin olmasa da; yas, iklim, bakim sartlari, gecis
doénemi  stresi, trichobezoarlar, mineral
eksiklikleri ve Clostridium perfringens tip A ve
D neden olmaktadir. Ayrica; sol ve sag tarafli
abomazum yer degisiklikleri (Mamak ve ark.,
2013a, Mamak ve Yildiz, 2018), abomazumda
erezyon ve lenfoma olugumu, vagus indigesyonu
veya Bovine Viral Diyare gibi bazt viral
hastaliklarda da abomazum ilseri sekunder
olarak olusabilir (Roeder ve ark., 1988; Radostits

ve ark., 2007; Marshall, 2009).

Klinik  bulgular,
perforasyon ile komplike olup olmadigina bagl

llserasyonun kanama veya

olarak  degismektedir. ~Sigirlarda  hemorajik
abomazum ilserlerin 6nemli klinik bulgulary;
mukoz
klinik
bulgulardan en az biri goriilen sigirlarin yaklasik

abdomende  agri, melena  ve

membranlarda  solgunluktur. Bu
% 70'inde abomazum Ulseri bulunmaktadir.
Buzagilarda kanamali abomazum ilseri nadirdir
ve sporadik olarak gorilir. Buna karsin perfore
abomazum ilseri oldukca yaygin olarak ortaya

cikar (Thomas ve Siman, 2007).

Konservatif medikal yaklasim  hayvanlarda
abomazum ilserinin tedavisinde kullanilmaktadir
(Radostits ve ark., 2007). Buzagilarda; lokalize
peritonit olusturan perforasyonlu abomazum
tlserlerinde prognoz, diyet ve medikal tedavi ile
basarih olunur. Fakat diffiiz peritonit olusturan
perforasyonlu abomazum {lserin  prognozu

kétidur (Thomas ve Siman, 2007).
1. Epidemiyoloji
1.1. Primer abomzum iilsetleri

Primer abomazum ilseri, stt veya sit ikame
kaba gecis
stk gorilir. Akut ilserasyonun

yeminden, yeme déneminde

buzagilarda

85

sebepleri tam olarak bilinmemekle birlikte, distik
kuru madde igerikli besinden (siit ya da siit ikame
yemi) yiuksek kuru madde igerikli yeme (¢imen,
tahuil)
gorilmektedir. Bu ilserlerin ¢cogu subklinik ve
nonhemorajiktir. (Wensing ve ark., 1986). Tki
haftaliktan kigctk siit ile beslenen buzagilarda,

kuru o, gecildigi  dénemlerde

bazen perforasyonlu ve hizli 6lime neden

olabilen akut hemorajik abomazum ilseri

Sitle

abomazum ulserleri gbriilme sikligi, hayvanlara

goriilebilir. beslenen  buzagilarda
kaba yem verilmedigi dénemde, kaba yem
verildigi doneme gbre daha yiksektir. Ayrica,
kaba yem turi de hastalikta bir fakt6r olabilir.
Misir silajindan  Uretilen peletler, diger pelet
yemlere gére abomazumda daha fazla lezyona

neden olmaktadir. (Radostits ve ark., 2007).

Perfore abomazum dlseri, 6 aydan biytk
buzagilarda da ortaya ¢ikmaktadir. Olgularin %
70'inde de sol tarafli abomazum deplasmant

gelismektedir (Radostits ve ark., 2007).

Abomazum ulseri, 3-5 aylikken 6len buzagilarda
stk rastlanilan bir bulgudur. Lezyonlarin gérilme
siklig1 ve siddeti, ad-libitum beslenen buzagilarda
fazla bulunmustur. Buzagilarin ¢ogunda bulunan
abomazum erozyon ve ilserlerinin, buyiime
oranint veya refahint etkiledigine dair kesin bir
bilgi yoktur (Radostits ve ark., 2007).

2-4 aylik iyi beslenen buzagilarda, yazin mera
dénemindeyken de akut hemorajik ve perfore
abomazum tlseri gelisebilmektedir. Abomazum
trikobezoarlart genellikle bu yastaki buzagilarda
bulunur, fakat trikobezoarlarin tlser olusumunu
baslatip baglatmadigi veya ilserlerden sonra
gelisip gelismedigi belirsizligini  korumaktadir
(Radostits ve ark., 2007).

Hastaliktan  etkilenen

ortalama veya ortalamanin dstinde biyime

buzaglar, genellikle
performansina sahiptirler. Ulserlerin cogu (%
85.6) 2 aydan kiicliik buzagilarda gorilmektedir.
Oliimciil iilserlerin cogu (% 93.3) perfore, geti
kalan kismi ise (% 06.7) hemorajik tlserlerdir
(Groth ve Berner, 1971). Cinsiyetin ve 1rkin
hastalik i¢in etkisi olmadigy, ancak C. perfringens
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tip A, Helicobacter pylori veya Campylobacter
spp.’nin dlser olusumuna katkida bulundugu
bildirilmigtir (Jelinski ve ark., 1995).

Sit emen buzagilarda, yiksek abomazum ilseri
prevalansinin nedeni bilinmemektedir. Olast bir
faktér olarak, diyet kaynakli dusuk bir
abomazum pH’sinin  olabilecegi bildirilmistir.
Deneysel olarak, siit buzagilarinin (17 giinlitk
buzagilarda) inek siitii ile besleme seklinin, siit
yerine gecen st ikameleri ile besleme sekline
gbre abomazum luminal pH'min daha dusuk
olmasina neden oldugu ortaya konmustur

(Ahmed ve ark., 2002; Radostits ve ark., 2007).
1.2. Sekunder abomasum tilsetleri

Abomazum  dlsetleri; sol ve sag tarafh
abomazum yer degistirmesi veya volvulus,
abomazumda erezyon ve lenfoma olusumu,
vagus indigesyonu veya Bovine Viral Diyare gibi
bazi  viral Thastaliklarda  sekunder olarak
gerceklesebilmektedir (Radostits ve ark., 2007).

2. Etiyoloji
2.1. Primer iilserasyon

Abomazum Ulserinin olusumunda, kesin olmasa
da asagidaki nedenler ileri sirilmektedir
(Marshall, 2009).

2.11 Yas

Abomazum ilseri olan buzagilar arasindaki yas
dagilimt iki gruba ayrilir: Hastaligin olusumuna
en yatkin yas araligi olan U¢ haftaliktan kiiciik
buzagilar birinci guruptadir. Gegis dénemindeki
3-8 haftalik buzagilar ise ikinci grubu olusturur
(Marshall, 2009).

2.1.2. Iklim

Abomazum tlseri, kéti hava kosullarinda stk
gorilmektedir. Kotlh hava kosullarinda buzagi
bakiminin yetersiz olmast veya bakict yetersizligi
abomazum tlserine zemin hazirlar (Radostits ve
ark., 2007). Kis mevsiminin ilk 45 giiniinde, yilin
diger zamanlarina gbre daha stk tlser vakalart
goriilmektedir (Hund ve Wittek, 2018)

2.1.3. Emzirme siklig1

Yapilan bir c¢alismada, emzirme sikliginin
artirtlmastyla  birlikte  ortalama 24 saatlik
abomazum pH smin 3.0mn tzerinde oldugu
bildirilmistir (Constable ve ark., 2005). Ayni
calismada, her ti¢ saatte bir yani glinde sekiz kez
emzirmenin yirmi doért saatlik kayit periyodu
icinde abomazum pH smn 3.0’1n tizerine ¢iktigt
tespit edilmistir. Emme sikliginin azaltilmas: ve
bir seferde c¢ok miktarda sut verilmesi
abomazum tlseri olusumunu kolaylastirabilecegi
ifade edilmistir (Marshall, 2009). Fazla miktarda
sutle ginde sadece iki defa besleme, pilorik
bélgede peristaltigi artirir. Bu durum, abomazum
duvarinda isemi ve hipoksik hasar olusturarak,
mikro  dolasgimin  bozulmasina ve  Ulser
olusumuna neden olur (Hund ve Wittek, 2018).
Buzagilar, 24 saat boyunca ortalama Ug¢ ila altt
ogin emzirilir, bu durum abomazum pH’sinin
yitksek olmasini saglar (Odde ve ark., 1985).

2.1.4. Bakim sartlar1

Bakim sartlari, abomazum ulseri olusumunda az
da olsa bir role sahiptir. Otlatma sikhigindaki
artisla birlikte meranin kirli olusu veya merada kil
gibi  yabanct maddelerin  yogun  olmasi
abomazum ilserine neden olabilmektedit.
Merada barindirdan buzagilarda, ahir ya da aniz
tarlalarinda bakilanlara gore, hastalik insidanst
6nemli 6lciide dustiktir (Katchuik, 1992). Bakim
sartlarinin yanu  sira, eszamanl  hastaliklar,
astlama, boynuz kesme, grup degisiklikleri, siitten
kesme veya yemde degisiklik, satisa ¢tkarma ve
transport gibi durumlar, strese neden olur ve

abomazum ilseri gelisme olasiigint  arttirr
(Hund ve Wittek, 2018).

2.1.5. Gegis donemi stresi

Ulser,  diger tirflerde  de  stres  ile
iliskilendirilmistir. Yukarida bahsedilen
faktorlerin -~ bir¢ogunun,  hayvanda  stres

olusturarak tlser olusumuna katkida bulundugu
diigtiniilmektedir. Viicudun strese tepkisiyle
birlikte salinan kortizon ve kortikotropin
hormonu, mukozal korumayi saglayan gastrik
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mukus  salinimimt azaltmaktadir.  Ayrica,
steroidlerin gastrik mukozada hticre
yenilenmesini azalttigt da bildirilmistir (Lilley ve

ark., 1985).
2.1.6. Travma

Kum, tas, kaba yem olarak sadece samanin
kullanimi  ve trikobezoarlar (ki yumaklari),
abomazum mukozasinda normal mukozal
savunma bariyerlerine zarar verir ve sindirim
sisteminin bozulmasina neden olur (Jelinski ve
ark., 1996; Marshall, 2009; Hund ve Wittek,
2018). Ozellikle trikobezoarlar dliimciil perfore
tlserlerin  gelismesinde G6nemli rol oynarlar
(Hund ve Wittek, 2018).

2.1.7. Mineral eksikligi

Ozellikle bakir veya selenyum gibi minerallerin
cksikligi, buzagilarda siklikla ilserasyon ve
kondusyon dustikligine sebep olmaktadir. Bakir
yetersizligi, abomazum mukozasinin,
mikrovaskiiler sisteminin zarar goérmesine ve
enfeksiyona karst duyarliligin azalmasina neden
olmaktadir (Lilley ve ark., 1985, Roeder ve ark.,

1988).
2.1.8. Clostridium perfringens tip A

Clostridium perfringens tip A, sigirlarda bircok
hastalikla iliskilendirilmistir. C. perfringens tip
A’nin deneysel olarak intraruminal uygulanmast,
cesitli derecelerde depresyon, diyare, abdominal
gerginlik, abomazitis ve abomazum Ulserine
neden olmustur (Roeder ve ark., 1988; Rahsan
ve Gokcee, 2007). Ayrica, Clostridium perfringens
tip A’ya baglt salgin seklinde buzagt élimleri de
bildirilmistir (Melendez ve Poock, 2018).

2.1.9. Clostridium perfringens tip D

C. perfiringens tip D, en az bir abomazitis veya
tlserasyon vakasindan izole edilmistir. Bu
bakteriler, normalde gevis getiten hayvanlarin
ince bagirsaklarinda bulunsalar da, agir1 miktarda
st icen, diizensiz beslenen veya ag¢ kalan
buzagilarda  C.  petfringens tp  D'nin,
mikroflorada asir1 artis gosterdigi bildirilmistir

(Assis ve ark., 2002). Ayrica, Campylobacter
jejuni’de tlser olusumunda etkilidir (Hund ve
Wittek, 2018).

2.1.10. Steroid ve nonsteroid antienflamatuar
kullanimi

Steroidal ve nonsteroid antienflamatuar ilaclar,
arasidonik asiti kademeli olarak inhibe ederek
prostaglandin sentezini inhibe eder.
Prostaglandin, mukus tretimini ve bikarbonat
sekresyonunu artirma, gastrik asit sekresyonunu
azaltma ve mukozal kan akisint duzenleme
yeteneginden dolayt abomasumda koruyucu bir
isleve sahiptir. Midede prostaglandin sentezinde
bir azalma mukozal hasar ve tilsetlesmeyi arttirir.
(Hund ve Wittek, 2018, Corum ve ark., 2018).

2.2. Sekunder iilserasyon

Abomazum ilseri, diger hastaliklarla birlikte
sekunder olarak da ortaya cikabilir. Bu
hastaliklar; Abomazum Lenfomasi, Theileria,
Bovine Viral Diarhea ve Bovine Malignant
Catarhalis gibi viral hastaliklardir. Bu hastaliklar,
genellikle abomazum mukozasinda erezyona
neden olmaktadirlar (Marshall, 2009).

3. Patogenezis

Abomazum mukozasindaki herhangi bir hasar,
hidrojen iyonlarinin ve pepsinin  lumenden
mukozanin alt dokularina difflizyonuna neden
olur, bu da abomazum mukozasindaki
dejenerasyonu arttirir. Sadece buyik bir dlser
olusabilecegi gibi daha fazla sayida ve yaygin akut
ve kronik Ulsetler de olusabilir (Radostits ve ark.,
2007). Buzagilarda pilorik bolge, abomazum
tlserlerinin  gelismesi  igin  predispoze  bir
bélgedir. Besi danalarinda, perfore olmayan
ulserlerin % 95'1 pilorik bolgededir. Buna karsin,
sitten kesilmemis besi buzagilarinda perfore
tlserlere, abomazumun korpusunun ortasinda ve
kurvatura bélgesinde daha ¢ok rastlanmaktadir
(Hund ve Wittek, 2018).

Stres faktorleri; kortizol, gastrik asit ve pepsin
sekresyonunda artisa, prostaglandin

sekresyonunda azalmaya neden olur. Bu durum,
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abomazum mukozasinin bitinligh zerinde
olumsuz etkiler. Ciinki prostaglandin E; gastrik
asit Uretimini azaltarak koruyucu mukus salgisin
artirarak  ve mikrosirktlasyonu  dizenleyerek
abomazum duvarini otoindigesyondan korut.
Abomazum pH'sinin uzun stre dustik kalmasi ve
aynt zamanda safra asitleri veya ugucu yag asitleri
gibi ajanlarin  varligiyla  birlikte, mukozaya
hidrojen iyonlarinin ve proteolitik enzimlerin
gecisi olur ve bu durum da mukozada
otodigesyona neden olur (Hund ve Wittek,
2018).

Sigirlarda abomazum  Ulseri  siniflandirmast

asagidaki gibidir:
3.1. Tip 1: Perfore olmayan iilserler

Perfore olmayan dlserler; minimum derecede

intraluminal ~ kanama, fokal ~ abomazum
kalinlasmast veya lokal serozitise neden olan
abomazum duvarna tam penetre olmayan
tlserlerdir. Perfore olmayan kronik ilsetler,
siklikla kronik bir gastritis ile sonuglanirlar

(Radostits ve ark., 2007).

3.2. Tip 2: Ciddi kanamali fakat perfore
olmayan iilserler

Ciddi kanamali fakat perfore olmayan tlserlerde,
submukozadaki Gilserasyon, genellikle abomazum
duvarinin buyik bir kismina yayilir ve siddetli
intraluminal kanama ve anemi ile sonuglanir.
Genellikle 24 saat icinde, abomazum igerigin bir
kisminin  bagirsak igerisine salinmasi sonucu
melena ortaya ¢ikar (Braun ve ark., 1991).
Plazma gastrin seviyesi belirgin derecede artar
(Radostits ve ark., 2007).

3.3. Tip 3: Lokal peritonitis ile karakterize
perfore iilserler

Abomazum duvarinin Ulser nedeni ile delinmesi,
abomazum igeriginin sizmasina neden olur
(Marshall, 2009). Igerik, perforasyon bélgesine
yakin abomazumun ilgili boliimiine bitisik organ,
omentum veya periton ylzeyine yayilarak
peritonitis ve yangtya neden olur (Radostits ve
ark., 2007).

3.4. Tip 4: Diffuz peritonitis ile karakterize
perfore iilserler

Abomazum duvarinin tam olarak delinmesi,
abomazum icerifinin sizmasina neden olut.
Ortaya c¢tkan peritonit sadece perforasyon
bélgesinde lokalize olmayip, icerik periton
bosluguna yayilarak diffuz peritonitise neden
olur (Radostits ve ark., 2007).

4. Klinik bulgular

Klinik bulgular, tlserasyonun kanama veya
perforasyon ile komplike olup olmadigina bagl
olarak  degismektedir. Sigirlarda  hemorajik
abomazum dlserlerin 6nemli klinik bulgulary;
abdomende  agri, melena ve  mukoz
membranlarda  solgunluktur.  Bu  klinik
bulgulardan en az biri gériilen sigirlarin yaklasik
% 70'inde abomazum tlseri bulunmaktadir. Tip
1, 2, 3 veya 4'teki sigirlarda 6lim orani sirasiyla
% 25, % 100, % 50 ve % 100’dir. Kanamalt
abomazum ilserlerinin ortak klinik bulgulary;
anoreksi, abdomende hafif agr, tasikardi (90-
100/dakika), depresyon ve melenadir. Akut
kanama, 24 saatten daha kisa bir strede 6lume
neden olabilecegi gibi daha yaygin olarak,
hemorajik anemi gelisimiyle birlikte birka¢ giin
icerisinde subakut kan kaybi meydana gelir.
Diskilama genellikle azdir, rengi siyah veya
katran goriniimindedir. Zaman zaman ishal
vakalarina da rastlanir. Melena 4-6 giin boyunca
devam eder ve bu stire sonunda hayvan
genellikle kanama bulgusu olmaksizin kronik
tlserasyon evresi iginde iyilesebilir ( Radostits ve
ark., 2007; Souza ve ark., 2016).

Melena, abomazumun akut kanamali ilserinin
patognomonik bir isaretidir. Bununla birlikte,
normal renkli diskt varligt ve sancili bir
indigesyonun olmasi, kronik ve kanamali
olmayan ilserin varligina isaret eder. Diskida
gizli kan testlerinin  kullanilmasi,  sipheli
durumlarin  ayirt edilmesine yardimct olur.
Abomazum lenfomasinda; sekunder abomazum
tlseri gelisir. Hastalik kronik diyare ve melena ile
karakterizedir ve olusan dlserler iyilesmez.
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(Radostits ve ark., 2007, Thomas ve Siman,
2007).

Buzagilarda dis gicirdatma ve lokalize peritonit
nedeniyle ileus gorilir. Perfore abomazum
tlserli buzagilarda ise eriskin ineklere gore,
peritonit gelisme olasiligr daha fazladir (Radostits
ve ark., 2007).

Akut vakalarda agrinin anatomik lokalizasyonu
daha kolay yapilir. Fakat subakut veya kronik
olgularda agrinin yerini tespit etmek zordur.
Ultrason =~ muayenesi,  peritonitin  yerini
belirlemede yararli olabilmektedir. Belirtiler,
perforasyonun boyutuna ve ortaya ¢ikan lokalize
peritonit alanina baglt olarak degisebilir. Diffiiz
peritonite neden olan dlserlerde, abomazum
icerigin asirt s1zintist enfeksiyonun
lokalizasyonunu engeller (Radostits ve ark., 2007;

Thomas ve Siman, 2007, Ok ve ark. 2014).

Perfore abomazum dulserli buzagilarda; karinda
sislik ve solunum glicligh gorilir ve hasta
hayvanlar genellikle yerde yatarlar (Thomas ve
Siman, 2007). Ayakta olanlarda hafif sanci,
kambur durus, kulaklar sarkik, bas asagidadir.
Hasta buzagilar, agzini suya daldirir fakat suyu
icemezler. Islak cene olarak ifade edilen bu
bulgu hastalik icin tipiktir. Ayrica hastalarda,
kederli bakis, abdomende gerginlik, rumen ve
bagirsak hareketlerinde durma veya azalma ve
karnin palpasyonunda agrt vardir. (Hund ve
Wittek, 2018). Hastaligin tim seyri 6 saat icinde
olim ile sonuglanabilir veya medikal destekle
yasam siiresi 72 saate veya daha uzun bir streye
ctkarilabilir. Fakat prognoz koétidir ve oOliimle
sonuclanir.  Eger vicut sicakligt  digmeye
baslarsa, hayvan genellikle 12 ila 36 saat icinde
olir (Thomas ve Siman, 2007).

Hafif kanamali olan abomazum ilserine tani
koymak c¢ok zordur. Cunki lezyonlar derin
degildir. ~ Hafif
hayvanlarda; hafif kronik karin agnsi, dis

kanamali  asemptomatik
gicirdatma, istahsizlik ve gaita icinde gizli kan
bulunur veya kiicik miktarda katran seklinde,
kismen sindirilmis kan pthtisi araliklarla gaitayla
atilabilir. Bu semptomlari gosteren hayvan, yemle

ilgileniyor gibi gériinse de, karin agrisinin
siddetine gore, biraz yem yedikten sonra yemeyi
birakir. Teshis zordur ve digkida gizli kanin
tespitiyle diger hastaliklardan ayirt edilir (Thomas
ve Siman, 2007).

Kanamali abomazum dlseri olan hayvanlarda,
vicut sicakliklarinin normal sinirlardadir, ancak
hastalarda anoreksi ve melena belirgindir.
Anoreksi ve siddetli depresyon gorildiginde,
hasta yogun kan kaybinin tim temel bulgularini
gOsterit.  Bunlar;  solgun  ve kire¢ beyazt
goriiniminde mukoz membranlar, kalp atim
sayist dakikada 100-140 olmasi, zayif nabiz, hizlt
ve ylzlek solunum, zayiflama ve ckstremitelerde
soguma gibi klinik bulgulardir. Sindirilmis kan;
tipik tatl kokusundadir ve perineum veya kuyruk
bélgesinde melena lekeleri tespit edilebilir. Digki
normal kivamdadir veya biraz yumusak olabilir.
Tantyt dogrulamak i¢in; tam kan sayimi, serum
total  proteini ve hidrasyon  durumunun
degerlendirilmesi, ayrica diskida gizli kan testinin
yapilmasi gereklidir (Thomas ve Siman, 2007).

Perfore  abomazum  dlserli  buzagilarda,
abdominal gerginlik ve karin agrist sik gorilir.
Ulser perforasyonu, abomazumun dolu olmadigt
ve ruptur meydana gelmedigi stirece genellikle
akut lokal peritonitle sonuglanir. Akut diffiiz
peritonit sonrasi, sok bulgulari ve birka¢ saat
icinde o6lim gelisebilir. Omentumda adezyon
olsun veya olmasin, lokal peritonit gelisimi ile
birlikte, degisken ates, anoreksi ve aralikli ishal ile
karakterize kronik bir hastalik tablosu vardir.
Karin bolgesinin  derin  palpasyonunda agr
saptanabilir ve sismis, stvi dolu abomazum sag
kostanin arkasinda palpe edilebilir. Perfore bir
tlserden  periabomazal abse olusumu da
sekillenebilir ve lokal peritonit ile benzer
6zelliktedir (Radostits ve ark., 2007).

5. Laboratuvar bulgulari
5.1. Melena

Diskinin koyu kahverengi-siyah rengi genellikle
gastrik kanamanin yeterli gOstergesidir. Ancak
gizli kan testlerinin yine de yapilmast gereklidir.
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Mevcut diskilamayla yapilan gizli kan testleri,
herhangi bir numunede, yavas gelisen abomazal
kanamayt belirlemeyebilir. Bu nedenle, birkag
diskt 6rnegi 2-4 giinlik bir siire boyunca test
edilmelidir. Eger digki 6rnekleri, 2 gln oda
sticakhiginda bekletilirse gizli kan testlerinin
hassashigr artar. Gizli kan testinin prediktif
degeri, abdominal agr1 ve anemi varligindan daha
giivenli ve 6nemlidir (Radostits ve ark., 2007).

5.2. Hemogram

Akut gastrik kanamada akut hemorajik anemi
vardir. Perforasyon olustugunda, akut lokal
peritonit  olusumuyla  birka¢ glin  streyle
rejeneratif bir sola kayma ve nétrofili gérulir. Bir
sire sonra total l6kosit ve diferansiyel sayim
normale donebilir (Radostits ve ark., 2007).

5.3. Plazma gastrin aktivitesi

Hemoraijk abomazum ilseri olan sigirlarda,
plazma gastrin konsantrasyonu 6nemli derecede
artar. Saghkhh hayvanlarda ortalama plazma
gastrin  konsantrasyonu  103.2  pg/ml iken,
hemorajik abomazum dlseri olan hayvanlarda
ortalama 213 pg/ml olarak tespit edilmistir (Ok
ve ark., 2001).

5.4. Abdominal parasentez

Lokalize peritonit olusturan petfore edici
tlserlerin  teshisine en iyi yardimct olan
abdominal parasentezdir. Sivida tipik olarak
artan sayida I6kosit (~5000- 6000 g/dl), protein
(~3.0 g/dl) ve bakteri goralir. Svinin kot
kokulu olmasi ve plazma proteinin diigitk olmasi
yaygin peritonitin olustugunu ve prognozun kotii
oldugunu ortaya koyar. Ultrason muayenesi, sivi
dolu ve fibrinli bélgeleri tespit etmede yararl
olabilir (Radostits ve ark., 2007).

Benzer sekilde, diffiiz peritonit olusturan perfore

edici  ilserlerden  etkilenen  hayvanlarda
abdominal parasentez taniy1 kolaylastirir. Protein
konsatrasyonu, her zaman (3 g/dl) daha
yuksektir. Fakat 16kosit sayimi bazt akut
durumlarda sasirtict derecede dusik olabilir.

Lokogramda nétropeni sik goriliir ve ayrica,

serum proteininin yani sira total protein degerleri
de protein kaybi nedeniyle dugiiktiir (Radostits
ve ark., 2007).

6. Nekropsi bulgular:

Erozyon ve dlsetler; fundus plikalati veya
piloriste cogunlukla da trus pyloricusta, Szellikle
kanayan veya perfore olmus ileri olgular ise
curvatura major boyunca ventral fundus’ta lokalize
olur (Nakamura, 1986). Erozyonlar akut
karakterli olup kiiciik ve cok sayidadir. Ulserler,
cogunlukla subakut veya kronik seyreder. Derin
tlserlerde abomazumun tim katlarinda doku
kaybi sekillenebilir. Doku kayb: tek veya ¢ok
sayida olup, krater benzeri yuvarlak veya oval
sckildedir. Buyuklikleri genellikle 2-4 cm
arasinda degismektedir. Kenarlar1 kabarik olup,
tabant gri kahverengi renkte, fibrinéz nekrotik
doku ve kan pihtilar ile kaphdir (Groth ve
Berner, 1971; Nakamura, 1980).

7. Tan

Hastaligin tanist gigtiir. Buzagilarda, ézellikle siit
ictikten veya yem yedikten sonra sanct ve
timpani gorilmesi hastaliktan  siphelendirir.
Ayrica diskida, benzidin testiyle gizli kan tespiti
hastalik i¢cin 6nemli bir bulgudur. Diger taraftan,
difftiz  peritonitis  olgularinda,  abdominal
parasentezde stvinin igerisine abomazum igerigi
karistigindan pH 2-4 arasinda 6lciliir. Hemorajik
anemiye bagll olarak, kanda eritrosit ve
hemoglobin miktar1 azalmistir (Aksoy, 2016)

8. Ayirici tani

Duodenum  dlseri, hemorajik  abomazum
tlserinden kolay ayirt edilemeyen melena ve
benzer semptomlara neden olan bir hastaliktir
(Radostits ve ark., 2007).

Buzagilarda perfore abomazum dlseri, ani
zayiflama, genel durumun bozuklugu, orta
derecede abdominal gerginlik, sok ve hizh 6liim
ile karakterizedir. Abomazum ulseri, diffuz
peritonit ve bagirsak  tikanikliginin - diger
nedenlerinden ayirt edilmelidir (Radostits ve ark.,
2007).
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Trikobezoarlar ile iligkili olarak buzagilarda
sekillenen kronik abomazum ulseri, kum ve tozlu
yem alimindan kaynakli kronik abomazitisten
genellikle ayirt edilemez (Radostits ve ark., 2007).

Ciddi kanamali fakat perfore olmayan dulserler
buzagilarda; Bovin viral diyare, mukozal hastalik,
koksidiyoz ve ostertagiosis gibi hastaliklarla
karisabilir. Lokal ve diffuz peritonitisli perfore
tlserlerin klinik bulgular; omfalit gibi abdomen
bélgesini ilgilendiren diger septik hastaliklarin
bulgulariyla benzerdir (Hund ve Wittek, 2018).

9. Prognoz

Buzagilarda;  lokalize  peritonit  olusturan
perforasyonlu abomazum ilserlerinde prognoz,
diyet ve medikal tedavi ile bagarili olur. Peritonit
kontrol altna alinana kadar genis spektrumlu
antibiyotiklere devam edilmelidir. 7-14 giinlik
bir tedaviden sonra hayvan iyilesebilir (Thomas
ve Siman, 2007).

Diffiiz  peritonit  olusturan  perforasyonlu
abomazum tlserli hayvanlarda, prognoz kétiidur.
Sigirlarda ve buzagilardaki bu vakalarin ¢ogu
olimle sonuclanir. Bazi hayvanlar gece iyi iken
ertesi sabah 6lii bulunabilir (Thomas ve Siman,
2007).

Kanamali abomazal Ulseri bulunan hayvanlar,
siddetli anemi gelismeden Once tespit edilirse
prognoz iyiye gider. 7-14 ginliik bir medikal
tedavi sonrast hayvan iyilesmeye baglar. Kan
nakli gerektiren hayvanlarda bile, etkili bir tedavi
ile prognoz iyiye gidebilir (Thomas ve Siman,
2007).

Bazen lenfosarkoma bagli siddetli abomazum
kanamasi  gortlebilir.  Lenfosarkomun  diger
lezyonlart genellikle klinik muayene sirasinda
belirgin olarak ortaya c¢ikmasina ragmen, baz
vakalarda anemi ve melena disinda bagka lezyon
gbriilmez. Bu hayvanlar, kan transfiizyonlarina
cevap  vermezler ve tedaviye  ragmen
Olmektedirler. Abomazum lenfomast olan
sigirlarin yaklagtk % 50'sinin petiton sivisinda;
neoplastik hiicreler ve kanamayla birlikte pilorik
tikantkligin  klinik bulgulart 6ne  gtkmaktadr.

Otopside, lenfosarkomun  tipik  lezyonlart
bulunur. Cok nadir durumlarda ise abomazum
perforasyonu ortaya ¢ikabilir (Thomas ve Siman,
2007).

10. Tedavi

Tleri derecede kanamali ve diffiiz peritonitisli
hayvanlarin prognozu kétudir ve tedaviye cevap
vermezler. Erken teshis konulan ve prognozu iyi
olan hastalarin  konservatif tedavisinden iyi
sonuglar alinabilir. Hasta buzagilara birka¢ giin
hi¢ kaba yem vyedirilmemesi, yem verilmeye
baslandiginda kaliteli kuru ot yedirilmesinin yant
sira  kan  nakli, antiasit, H» reseptor
antagonistlerin  ve kaolin ve pektin gibi
buzistiricilerin kullanimi faydalidir (Radostits
ve ark., 2007; Aksoy, 2016).

10.1. Kan nakli

Hematokrit degeti % 12'nin  altinda  akut
hemorajik tlseri olan hastalarda kas-kan nakli ve
stvi tedavisi gereklidir. Ciddi kan kayb: olan
hastalarda, 20 ml/kg Ca miktarinda kan
transtiizyonu yapilabilir (Braun ve ark., 1991;
Radostits ve ark., 2007).

10.2. Koagulanlar (kan prhtilasuricilar)

En ¢ok kullanilan koagulanlar mineral tuzlar ve
organik polimerlerdir. Parenteral koagtlanlar
kullanilabilir, ancak stphelidir. Bu amagla,
kalsiyum boroglukonat, K vitamini, demirsiilfat,
gimiis nitrat kullanilabilir (Radostits ve ark.,
2007; Aksoy, 2016; Erdogan ve Citil, 2016).

10.3. Antiasitler ve H; reseptor antagonistleri

Antiasit tedavisinin amaci, Ulser iyilesmesine
elverisli bir ortam yaratmaktir. Bu asit saliniminin
azaltilmasi, Hy reseptdr antagonistleri (cimetidin,
famotidin, ranitidin) ve proton pompa
inhibitorlerinin - oral veya parenteral olarak
uygulanmasiyla mimkiindir (Radostits ve ark.,
2007; Balcomb ve ark., 2018). Ranitidin,
cimetidin'den 3-4 kat daha giiclidir. Sit ile
beslenen buzagilarda, cimetidin (50-100 mg/kg)
ve ranitidin'in (10-50 mg/kg) oral kullanimi
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abomasal pH'yt arttirmaktadir (Radostits ve ark.,
2007). Ayrica, salgilanan asiti nétralize etmek icin
magnezyum hidroksit, sodyum bikarbonat ve
aliminyum hidroksitin agizdan uygulanmast
gereklidir (Radostits ve ark., 2007; Aksoy, 2010).

10.4. Kaolin ve pektin

Ulserin kaplanmast veya daha fazla iilserojenik
doku olusumunu azaltmak icin kaolin (100-500
mg/kg) ve pektin (6-8 mg/kg)'in oral kullanimi
onerilmektedir, fakat basart orant smirhdir
(Radostits ve ark., 2007; Erdogan ve Citil, 2016).

10.5. Antibiyotik

Peritoniti  kontrol altina almak icin genis
spektrumlu  antibiyotikler 7-14 giin  streyle
kullanilmalidir (Thomas ve Siman, 2007). Ayrica,
sekunder  bakteriyel  enfeksiyonlara  karst
stilfamezatin veya stlfabrometazin de damar ici
uygulanabilir (Aksoy, 2016).

10.6. Cerrahi eksizyon

Birden fazla tlser varligi durumunda, abomazum
mukozasinin  buyik bir boliminin radikal
cksizyonunu gerekebilir, fakat kanamaya dikkat
edilmelidir. Ulserin varligint ve yerini belirlemek
icin laparotomi gereklidir. Klinik olarak kronik
tlserasyon bulgulart olan degerli hayvanlarda,
cerrahi islem disinilebilir. Buzagilarda perfore
abomazum  ilserlerin  cerrahi  yontemlerle
dizeltilmesi mumkindir ve bagarili olabilir
(Radostits ve ark., 2007).

11. Korunma

Buzagilarda bakim ve beslenme iyi olmahdir. Stt
icen buzagilara tek seferde agiri siit icirilmemeli,
sit  belli zaman araliklarinda 2-3 defada
icirilmelidir. Sttiin icerisine klenbuterol ve az
miktarda kaba yemin katilmast abomazum
tlserini 6nlemeye yardimct olur. Buzagilarin
sttten kaba yeme gecisleri hizli olmamali, kolay
sindirilebilir yemler verilmeli ve basta kaba yeme
gecis donemi stresi olmak tizere bitiin stres
etkenleri minimize edilmelidir (Aksoy, 2016).

SONUGC

Buzagilarda abomazum ilserleri ¢ogunlukla
yanlis bakim ve beslemeye baglt olarak ortaya
ctkmaktadir. Sttten yeme gecis yavas ve tedricen
olmalidir. Hastaligin tanist giictiir. Erken teshis
konulan ve prognozu iyi olan hastalarin
konservatif tedavisinden iyi sonuglar alinabilir.
Hastaligin prognozu, kanama ve perforasyonun
sekillenmesiyle kotiiye gidebilir. Bu  vakalarin
kroniklesmesi ve tedavinin ihmal edilmesi
nedeniyle lezyonlar ciddi olabilmektedir. Bununla
birlikte, eger perfore ilser olusumu ile birlikte
generalize peritonit varsa hastalik kéti prognazla
seyreder. Abomazum tlsetlerinin her bir tipi ayr1
ayrt degerlendirilmeli ve gerekli klinik takibi ve
tedavisi yaptlmalidur.
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Fumonisinler: Insan ve Hayvan Saglig1 Uzerine Olumsuz Etkileri

Fumonisins: Adverse Effects on Human and Animal Health

Riza YALCINY, Asim KART?*
! Burdur Mehmet Akif Ersoy Universitesi, Farmakoloji ve Toksikoloji Anabilim Dali, Burdur, Turkiye

Oz: Fumonisinler baslica Fusarinm tirii mantarlar tarafindan tretilen 6zellikle misir ve mistr bazh triinlerde siklikla bulunan bir
grup mikotoksindir. Fumonisinler A, B, C ve P seklinde 4 formda olmakla birlikte bunlar igerisinde toksikolojik agidan en énemlisi
fumonisin B'dir. Fumonisinler yapisal olarak sfingolipidlere 6nemli derecede benzerlik gosteritler. Sfingolipidler buttin ékaryotik
hiicrelerde 6zellikle de membranlarda bulunan, hiicre membran biyolojisinde 6nemli rol oynayan ve hiicre islevini diizenleyen
bircok biyoaktif metabolitleri iceren genis bir lipid ailesidir. Bunlar hiicre biiyimesinin regiilasyonunda, hiicreler arast iletisimde,
apoptozisde, hiicre farklilasmasinda ve sitosikletal proteinler, immunglobinler ve bazi bakteriyel toksinler igin hiicre ylizeyi
reseptorii olarak bilinmektedir. Fumonisinler toksik etkilerini, sfinganin, sfingozin ve diger sfingoid bazlarin N-asilasyonunu
katalize eden seramid sentaz enzimini (Sfinganin N-asiltransferaz) inhibisyonu sonucu sfingolipid metabolizmasint bozarak
gosteritler. Fumonisinler hayvan tirlerine 6zgti farkl toksik etkiler géstermekle birlikte benzer etkiler de gosterebilitler. Atlarda
l6koensefalomalazi, domuzlarda pulmoner 6dem ve nefrotoksisite, rat, fare ve tavsanlarda karaciger toksisitesi ve nefrotoksisiteye
yol actigt bilinmektedir. Insanlarda Giiney Afrika’nin bazi bolgelerinde Fusarinm tiitleri ile kontamine mustr ve musir iriinlerini
yiiksek oranda tiiketen yerel halkta 6zofagus kanseri gorilme sikliginda artis tespit edilmistir. Fumonisinlerin insanlardaki toksik
etkileti Szellikle karsinojenik etkileri tam olarak kanitlanmasa da toplum sagligi acisindan bu konuda daha detaylt ¢alismalarin
yapilmast gerekmektedir. Fumonisinler insan ve hayvan sagligi agisindan glinimiizde potansiyel bir tehlike olarak goriilmektedir.
Bununla birlikte fumonisinler ile kontaminasyon dogada kaginilmaz gériilmemektedir. Dolastyla hayvan yemlerinde ve insan
tiketimine sunulan gidalarda otoritelerce belitlenen giivenli limitlerin saglanmast insan ve hayvan saglhigi acisindan 6nem arz
etmektedir.

Anahtar Kelimeler: ELEM, Fumonisin, Hepatotoksisite, Mikotoksin, Nefrotoksisite

Abstract: Fumonisins are a group of mycotoxins that are commonly found in Fusatium-type fungi, especially in corn and corn-
based products. Fumonisins A, B, C and P in the form of 4 form, although the most toxicologically important fumonisin B (B1,
B2 and B3) 'is. Fumonisins are structurally similar to sphingolipids. Sphingolipids are a wide family of lipids that contain many
bioactive metabolites in all eukaryotic cells, especially membranes, which play an important role in cell membrane biology and
regulate cell function. They are known to act in cell growth regulation, intercellular communication, apoptosis, cell differentiation,
and as cell surface receptors for cytoskeletal proteins, immunoglobulins and some bacterial toxins. Fumonisins show toxic effects
by disrupting sphingolipid metabolism as a result of inhibition of ceramide synthase enzyme (Sfinganine N-acyltransferase) which
catalyzes N-acylation of sphinganine, sphingosine and other sphingoid bases. Fumonisins show different toxic effects specific to
animal species, but may also have similar effects. It is known that leukoencephalomalacia in horses, pulmonary edema and
nephrotoxicity in pigs, liver toxicity and nephrotoxicity in rats, mice and rabbits. An increase in the prevalence of esophageal cancer
has been found in the local population, who consume high levels of corn and corn products contaminated with Fusarium species
in humans in some parts of South Africa. Although the toxic effects of fumonisins in human beings are not fully proved, especially
in terms of public health, more detailed studies should be done about this issue. Fumonisins are considered to be a potential threat
to human and animal health. However, contamination with fumonisins is not inevitable in nature. Therefore, it is important for
human and animal health to provide safe limits determined by the authorities in animal feeds and foods that are offered to human

consumption.

Keywords: ELEM, Fumonisin, Hepatotoxicity, Mycotoxin, ,Nephrotoxicity
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Giris

Yasamin icinde ve ¢evremizde insan ve hayvan
saglig tzerinde olumsuz etkilere sahip ¢ok cesitli
zehir ve zehir tabiatinda madde bulunmaktadir.
Mantarlarin Urettigi ve ¢evrede yaygin sekilde
bulunan mikotoksinler 6nemli bir yer teskil
etmektedir. Mikotoksinler insan ve hayvan saghg:
tzerinde toksin tirtine bagl olarak c¢ok cesitli
zararl ve toksik etkilere sahiptir ve tarihsel gelisim
icinde 6nemli toplu zehitlenme vakalarina yol
acmistir.  Ornegin,  Rusya’nin  Orenburg
bélgesinde 19. ylizyildan bu yana trikotesenlerin

sebep oldugu Alimentary Toxic Alenkia (ATA)den

dolayt  100.000  civarinda  kisinin = 4ldigi
bildirilmistir (Yazar ve Omurtag, 2008).
Mikotoksinler,  basta  _Aspergillus,  Penicillinm,

Alternaria, Fusarium ve Claviceps cinsleri olmak
Uzere cesitli mantar tirleri tarafindan Uretilen
ikincil metabolit).
Mantarlar spor ureten, genellikle eseyli veya

metabolitlerdir  (sekonder
eseysiz olarak Greyebilen, kitin veya seliiloz iceren
hiicre duvarina sahip Okaryotik canhlardir.
Mantarlar, 10 ile 40 °C arasinda, 4 ile 8 pH
araliginda ve 0,7’nin dstindeki su aktiviteside (aw),
bazen de kuru bir ortamda tireyebilirler (Mehrotra
ve Aneja, 1990; Didwania ve Joshi, 2013).

Mantarlar esasinda bitki ve bécek patojenleri
olarak 6ne ¢iksa da omurgali canlilarda olumsuz
etkilere yol agan patojen mantar sayist, bitkilere ve
béceklere oranla distktir. Mantarlarin Grettigi
sekonder metabolitler olan mikotoksinler temas,
solunum ve sindirim yoluyla alindiginda zararlt
konak
canlida yaptigi hastaliklara mikozis denirken,

etkilerini  gOsterebilirler. Mantarlarin
toksik metabolitlerine (mikotoksinler) beslenme,

solunum, dermal ve diger yollarla maruz
kalindiginda olusan hastaliklara da mikotoksikozis
denilir  (Bennett ve Klich, 2003; Marin ve ark.,

2013).

Gida maddelerinde bulunan mikotoksinlerin en
onemlileri, Aspergillus tirleri tarafindan tretilen
aflatoksinler; hem _Aspergillus hem de Penicillinm
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tarafindan Uretilen okratoksin A; Fusarium titleri
tarafindan trikotesenler (tip A: HT-2 ve T-2
toksini ve tip B: deoksinivalenol), zearalenon,
fumonisin B1 ve By agirlikli olarak iretilir. Mistr,
bugday, arpa, piring, yulaf, siit, peynir, yer fistigt
ve pamuk tohumu gibi trlnlerde karsilagilabilir.
Bu Urunlerin mikotoksinlerle hasat Oncesi, sirast

ve sonrasinda kontamine olmalart mumkundir
(Didwania ve Joshi, 2013; Marin ve ark., 2013).

Guntmize kadar yaklagtk 18.000 mantar ikincil
metaboliti bildirilmistit, ancak bunlardan sinitli
sayida olanlari toksikolojik agidan 6nem arz
etmektedir (Gallo ve ark., 2015)

Mikotoksinler icerisinde fumonisinler olarak
bilinen bir grup mikotoksin ilk defa 1988 yilinda
o zamanki ismiyle Fusarium moniliforme Sheldon
isimli mantar tiriinden izole edilip kimyasal yapisi
gOsterilmistir. Daha sonra F. monilorforme sheldon
olarak bilinen bu mantar Fusarium verticillioides
olarak yeniden isimlendirilmistirt. Daha sonra
fumonisinlerin ~ bazt  diger  Fusarium  tiitleri
tarafindan da tretildigi bildirilmistir. Fumonisin
Ureten baslica mantar tlrleri Fusarium verticillioides
ve  Fusarium  proliferatum'dur.  Diger  Fusarinm
napiforme, F.  dlamini  ve F.
Nygamai’nin de fumonisin Uretebildikleri rapor
edilmistir (The EFSA Journal, 2005; Voss ve Riley

2013).

turlerinden F.

Fusarium tutleri tarafindan uretilen fumonisinler
Ozellikle misir ve musir bazlt irtnlerde siklikla
gorilmektedir. Fumonisinler evcil hayvanlardan
atlarda lokoensefalomalazi, domuzlarda
pulmoner 6dem ve nefrotoksisite, rat, fare ve
tavsanlarda karaciger toksisitesi ve
nefrotoksisiteye yol actigt bilinmektedir. Bunun
yaninda Giiney Afrika’nin bazi  bélgelerinde
Fusarium titleri ile kontamine muisir ve musir
driinlerini  ylksek oranda tiiketen insanlarda
Ozofagus kanseri goriilme sikliginda artis tespit
edilmistir (Gelderblom ve ark., 1988; Kellerman
ve ark., 1990; Kriek ve ark., 1981; Marasas ve ark.,

1980; Stoeva ve atk., 2012).
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Fumonisinlerin hayvan ve insan saglig1 izerindeki

olumsuz etkileri ve olusturdugu ekonomik
kayiplar 6nemli bir aragtirma konusu olmustur.
Bu derleme kapsaminda fumonisinlerin kimyasal
yapist, olusumu ve dretimi, insan ve hayvanlarda
olusturdugu toksik etkiler ve diger toksikolojik
Ozellikleri hakkinda

amaclanmistir.

verilmesi

bilgi

Fumonisin'in Ureme ve Olusum Kogullar1

Fumonisinler baslica Fusariun tutleri olmak tzere
Fusarinm verticillioides (Fusarinm moniliforme olarak
da bilinit) ve Fusarium proliferatum tarafindan
uretilir. Bilinen 4 grup ve en az 15 fumonisin
tirevi bulunmaktadir. Gruplar Fumonisin A, B, C
ve P’den olugmakla birlikte 6nem tegkil eden grup
fumonisin B (B1, B2 ve Bj)'dir. Cogunlukla sicak
bolgelerde tretilen misirda bulunur (The EFSA
Journal, 2005; Escriva ve ark., 2015). Fumonisin
yaygin olarak misirda bulunsa da bugday, arpa,
cay, kahve cekirdekleri, yer fistig1, tizlim, soya,
sarimsak, sogan gibi Uriinlerde de olabilecegi
bildirilmistir (Yazar ve Omurtag, 2008; Scott,
2012)

Sicakligin ve inkiibasyon siiresinin fumonisin
Uretimi Uzerine etkileri arastirlmistir. 3 ile 7
haftalik inkiibasyon siiresinin baglangicinda 25
°C'deki tretim 20 °C'dekine gbre daha hizlt
oldugu bildirilmistir. En yiiksek tretime 25 °C'da
ulagilmigtir. Maksimum tretime 25 °C'de 7 hafta
sonunda, 20 °C'de ise 9 hafta sonunda ulasildig
gbzlenmistir. 30 °C'de tretiminin oldukea distik

oldugu  bildirilmistir  (Alberts  ve  ark,
1990). Yapilan arastirmalara gore fumonisin
dretilmesi icin  gerekli optimum  blylime

stcakliginin 22,5-27,5 °C, uygun bagil nem %18,4-
23 arasindadir (Marliére ve ark., 2009).

Fumonisinlerin Kimyasal Yapis1

Fumonisinler ¢ogu mikotoksinlerde bulunan
siklik bir yapiya sahip degildirler. Fumonisinler,
kiltir ortaminda ve musir bazlt yiyeceklerden izole
edilenler kimyasal olarak birbirine yakin benzerlik
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gosteren A, B, C ve P serisinden olusmaktadir
(Plattner ve ark., 1992; Waskiewicz ve ark., 2012).

Fumonisinler polar bilesikler olup su, metanol ve
asetonitril’in sulu ¢ozeltilerinde ¢oziintrler, ancak
polar olmayan c¢ozicller icinde ¢Oziinmezler.
Fumonisin By (FB1), fumonisin ailesinden en fazla
olanidir  ve genellikle  Fusarium  verticilioides
kiltirlerde ve dogal olarak kitlenmis gidalardaki
toplam fumonisin iceriginin %70-80'ini olusturur.
Saf halde beyaz bir higroskopik tozdur ve su,
asetonitril-su veya metanolde ¢6zunir. FBy
dayaniklt
metanolde dayaniksizdir.  Ampirik  formild
C34H59N015 (molekiil ag1rhg1: 721) olan FB1,
propan-1,2 3-trikarboksilik asit ve 2-amino-12,
16-dimetil-3,5,10,14,15-pentahidroksicosane

diesteridir (Scott, 1993; Blackwell ve ark., 1996;

Waskiewicz ve ark., 2012). Fumonisinlerin genel

asetonitril-su  karisiminda iken

kimyasal yapilari Sekil 1’de gOsterilmistir.

O  COOH
o - COOH ROH
/\/\A/\/\/\/\/'\/:\/ Ré
G, O CHy R Rs
COOH
(0] OOH
e Empirical | Molecular
_ Fumonisins | tormula | weight | S 55
Fumonisin A; | C3sHgiNOjg 763 OH OH NHCOCH;3 CH3
Fi isin A; | C3HeiNOs 747 H OH NHCOCH; CH;
Fi isin Ay | C3gHg)NOys 747 OH H NHCOCH; CH;3
Fi isin By | C3sHsoNOs 721 OH OH NH; CH3
Fi isin B; | C3sHsoNO 4 705 H OH NH; CH3
Fi isin By | C34sHsoNO)4 705 OH H NH; CH;
Fi isin C; | C33Hs7NO, s 707 OH OH NH; H
F isin Py | C3sHeaNO 800 OH OH 3HP CH;
Fumonisin P; | C3He:NO) s 784 H OH 3HP CH;
Fumonisin Py | C30HgNO s 784 OH H 3HP CH3

Sekil 1. Fumonisinlerin genel kimyasal yapilar
(Waskiewicz ve ark., 2012).

Fumonisinlerin Etki Mekanizmasi

Fumonisinler yapisal olarak sfingozin, stinganin,
serebrozid ve diger sfingolipidlere 6nemli derecede
benzerlik  tasimaktadir.
Okaryotik hiicrelerde bulunabilen 6zellikle de bu

Sfingolipidler  biitin
hicrelerin plazma membranlarinda ve plazma
membranmna baglt organellerin membranlarinda
bulunan bir grup lipidlerdir. Bilinen 300°den fazla
toksik
etkilerini, sfinganin, sfingozin ve diger sfingoid

stingolipid mevcuttur. Fumonisinler
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bazlarin N-asilasyonunu katalize eden bir enzim
olan seramid sentaz enzimini (Sfinganin N-
asiltransferaz) inhibe ederek olugtururlar. Seramid
sentaz enziminin inhibisyonu de nove sfingolipid
sentezinde bir ara Urlin olan sfinganin birikimine
neden olur. Bu enzim sfinganini kullanarak
metabolik  yolak tzerinden  dihidroseramid
tretiminde rol oynar. Normalde seramid sentaz
enzimi bir adet yag asidini amid bag: ile uzun
zincirli bir sfingoid bazt sfinganine ekleyerek
dihidroseramidi olusturur. Dihidroseramid daha
sonra seramid, glikosfingolipidler, sfingomiyelin
ve yine seramid sentaz enziminin seramid tzerine
etkimesi ile sfingozin ve diger lipid driinlerine
dontstr. Enzimin inhibisyonuna baglt olarak
dihidroseramid ftretilemedigi gibi ayni zamanda
ortamda  sfinganin  birikimine sebep olur.
Fumonisinlerin, sfingolipid biyosentez yolaginda
inhibisyonu gerceklestirdigi noktalar Sekil 2’de
gosterilmistir.  Sfinganin  hiicresel  protein
kinazlari, iyon tastyicilart ve ¢esitli enzimleri
inhibe edebilen yitksek derecede biyoaktiviteye
sahip bir molekiildiir. Seramid sentaz inhibisyonu
stinganinin hizli birikimine sebep olurken ayni
zamanda bir miktarda da sfingozin birikimine yol
acar. Anidan bu etki sonucu sfingolipid
komplekslerin olusumunda bir azalma meydana
gelir (Wang ve ark., 1991; Stockmann-Juvala ve
Savolainen, 2008).

Lipid Products +Phosphatdyl-
Ethonalamine

Sekil 2. Fumonisinlerin, sfingolipid biyosentez
yolaginda inhibisyonu gerceklestirdigi noktalar
(Stockmann-Juvala ve Savolainen, 20018).

Sfingolipid Metabolitlerin Hiicresel
Olaylardaki Rolii ve Onemi

Sfingolipidler,  sfingolipid  prekiirsorlerinden
endoplazmik retikulumda sentezlenen 8 karbon
amino-alkol omurgasi iceren bir lipid smufidir. Bu
temel yapiya sahip sfingolipidler, hiicre membran
biyolojisinde 6nemli rol oynayan ve htcre islevini
diizenleyen bircok biyoaktif metabolitleri iceren
genis bir lipid ailesidir.  Sfingolipidler baslica
hiicre membranlarinda ve iliskili organellerde
(eolgi cisimcigi, endozom, lizozom) bulunur
(Gault ve ark., 2010). Bu yapilar fonksiyonel
olarak biiytime faktorleri, sitokinler, ekstraselltler
matriks proteinleri, mikrobiyal toksinler ve
reseptorler gibi hiicre dist yapilarlara  karst
hiicresel cevabin olusumunda rol alirlar. Son
yillarda basit sfingolipidler, hiicrelerde sinyal
olusumu ve regulatdr rollere sahip olduklar igin
dikkatleri tzerine cekmistir. Seramidin htcre
farklilagmasini arttirdigi, apoptozisi indikledigi,
hiicre gelisimini uyarict veya inhibe edici etkiye
sahip oldugu, timor nekroz faktor alfa (TNFx),
interl6kin beta, sinir buyime faktéri (NGF), 1-
alfa 25-dihidroksi vitamin Ds’tin etkilerinde
mediyator olarak rol aldigt bildirilmistir (Okazaki
ve ark., 1990; Hannun, 1994). Seramid, TNFa
tarafindan  indiklenen hiicresel apoptozisin
reglilasyonunda 6nemlidir ve seramid, TNFo’nin
programlt hiicre Slimi etkilerine aracilik edebilir.
Seramidin bir diger 6nemli rolii protein kinazlart
aktiflestirdigi ~ boylelikle  hiicre i¢i  sinyal
yolaklarinda roliintin oldugu bildirilmistir (Merrill
ve ark., 1995).

Bir diger sfingolipid metaboliti olan sfingozin
protein kinaz C ve diger kinazlart inhibe ederek
htcre blytme regiilasyonunda, hticre
farklilasmasi ve apoptozis olaylarinda rol aldig
bildirilmigtir. Ayni zamanda sfingozin timor
promototlerini  protein  kinaz C  Uzerindeki
inhibitér etkisine bagli olarak antagonize
edebildigi rapor edilmistir. Sfingozin’in fosforile
formu olan sfingozin 1-fosfat T  hcre
proliferasyonunu degistirmektedir. Her iksi de
fosfolipaz D’yi aktive ederek mitojenik sinyal
tranditksiyonunda ikincil haberci olarak rol

To cite this article: Yalein, R., Kart, A. (2018). Fumonisinler: Insan ve Hayvan Saghg: Userine Olumsuz, Etkileri. MAKU Sag. Bil. Enst. Derg., 6(2), 95-108.

ISSN: 2148-2837/ MAKU Sag. Bil. Enst. Derg.



MAKU Sag. Bil. Enst. Derg. 2018, 6(2): 95-108.
doi: 10.24998 | maensabed. 497432

almaktadir (Merrill ve ark., 1995; Merrill ve ark.,
1997).

Memeli hucrelerinde en cok bulunan karmasik
sfingolipidler sfingomiyelin tiirleridir. Okaryotik
hiicre yasayabilitliginde sfingomiyelinin 6nemli
roli olduguna dair kanitlar bulunmaktadir.
Memeli veya maya hiicrelerinin, sfingomiyelini
tretemediginde kiiltiirde hayatta kalamamalari ile
bu etki Sfingolipid
metabolitlerinden seramid, hiire farklilasmasinda
o6nemli bir role sahiptir (Merrill ve ark., 1997).
Sfingoid  bazlardan  sfinganin,

gOsterilmistir.

stingozin,
dihidroseramid ve seramid molekiler yapilart
Sekil 3’de gosterilmistir.

OH
HsC /V\/\/\/\/W OH
Sphinganine NH,
OH
Hac/\/\/\/\/\/\/\/KK\OH
Sphingosine NH,

OH

HSC/\/\/\/\/\/\/\/KK\OH
H3CV\/\/\/\/\/\/\/WNH
Dihydroceramide

(o]
OH

HSCW\/\/\/\/WOH

HSC\/\/\/\/\/\/\/\/YNH
Ceramide

(0]

Sekil 3. Sfinganin, sfingozin, dihidroseramid ve
seramid molekiiler yapilart (Stockmann-Juvala ve
Savolainen, 2008)

Sonug olarak sfingolipidler hiicresel olaylarda ¢ok
cesitli ve 6nemli rollere sahiptir. Bunlar hiicre
buyiimesinin regllasyonunda, hiicreler arasi
iletisimde, apoptozisde, hiicre farklilasmasinda ve
sitosikletal proteinler, immunglobinler ve bazt
bakteriyel toksinler icin hiicre ylizeyi reseptorii
olarak Ozetlenebilir (Lahiri ve Futerman, 2007;
Gault ve ark., 2010).

Fumonisinin Toksikokinetigi

Fumonisinlerin  tim hayvan titlerinde (rat,
domuz, ruminantlar ve kiimes hayvanlari) genel

olarak gastrointestinal yoldan emilimi zayiftir.
Kandan hizli bir sekilde temizlenir, dokularda da
fumonisin  ¢ok  diglik miktarda  biriktigi
bildirilmistir. Bununla birlikte bir miktar
karaciger ve bobrekte distik de olsa birikim
gOsterit.  Fumonisin ~ 6zellikle  ruminantlarda
olduk¢a minimum diizeyde absorpsiyona ugradig
bu durumunda bu hayvanlarin  fumonisin
toksikasyonuna  karst  nispeten  toleranslt
bildirilmistir.
Farmakokinetik  veriler —dikkate alindiginda

olmalarina ~ sebep  oldugu

bobrekler ve karaciger haric olmak Uzere,
fumonisin By hayvanlarin yenilebilir dokularinda
distik oranda birikim gosterir (Voss ve ark.,
2007). Oral olarak 5 mg/kg dozda FB; verilen
ineklerinin stitinde FB; tespit edilememistir
(Scott ve ark., 1994). Ayni sekilde 14 giin boyunca
100 ppm FB; ilave edilmis diet ile beslenen disi
domuzlarin sttiinde tespit edilememistir (Becker
ve ark., 1995). Benzer sekilde 2 mg/kg oral ve
intravendz yolla verilen tek doz fumonisinin
yumurtaya gecis gOstermedigi rapor edilmistir
(Vudathala ve ark., 1994).

Fumonisin By ile tavsanlarda tek dozla (31,5
mg/kg vicut agirligr) toksikasyon olusturulmus,
deneyin baslangicindan 12 saat sonra diskidlama
yoluyla toksin uzaklastirilmaya baslanmis, 24 saat
sonra en yuksek konsantrasyon ortalama 490,56
pug/g  olarak  bulunmustur.  Tavsanlardaki
mikotoksin  eliminasyonunun ~ ana  yolu
enterohepatik dolasimin  oldugu  gbrilmistir.
Idrarda ise 12 saat sonra ortalama 1,13 pg/g
bulunmustur. Idrardaki ve karacigerdeki FB;
konsantrasyonu, digkidaki ile karsilastirildiginda
distik bulunmast digki ile atilimin en 6nemli atihm
yolu oldugunu gdstermistir. Yedi giin sonra
yapilan nekropsideki karaciger FBq
konsantrasyonlar1 1,0 ile 11,95 pg/g araliginda ve
ortalama ise 4,14 pg/g olarak Slgilmistir (Orsi
ve ark., 2009). Bir baska calisma da domuzlarin
karacigerleri tizerinde yapilmustir. Ilk 3 hafta 0,91
mg/kg, sonraki 4 hafta 234 mg/kg
konsantrasyonunda FBi ve fumonisin Bz (FBo)
diyete eklenmis ve 7 hafta sonra karacigerlerinde

swi  Rromatografisi-kiitle  spektrometresi  (LC-MS)
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yontemiyle FB1, FB, ve bunlarin hidrolize formlar

(HFB: ve HFB) arastirlmistir. Fumonisin By
distik konsantrasyonda, FBy iz miktarda
Olctilmis, hidrolize formlart tespit edilememistir
(Gazzotti ve ark., 2011).

Insanlarda Fumonisin Toksitesi

Gunimuze kadar fumonisinlerin insanlar icin
saglik tizeride olumsuz etkilere neden olduguna
dair dogrudan bir kanit bulunmamaktadir.
Bununla birlikte mevcut ¢alismalar fumonisinler
ve insanda gorilen bazi kanser vakalari arasinda
kesin olmamamakla birlikte bir iliski olabilecegini
gostermemektedir. F. verticilloides ve
fumonisinlerle kontamine olmus misir ve musir
driinlerini tiiketen insanlarda 6zofagus kanseri
goriilme sikligr yiksek oldugu tespit edilmistir.
Fumonisinler, Giiney Afrika’nin  Transkei
bélgesinde ve Cin’de Fusarinm tirleri ile
kontamine olmus mistr ve mustr Urlinlerini titketen
insanlarda sirastyla 6zofagus ve karaciger kanseri
gorilme sikhigindaki artis ile iligkilendirilmigtir.
Insan sagligi acisindan bir diger endise kaynagi da
fumonisinlerin ~ hayvanlarda  tespit  edilmis
hepatokarsinojenik etkisidir ~(Marasas ve ark.,
1980; Sydenham ve ark., 1990; Norred ve Voss,
1994).

Insanlarda fumonisinlerin rapor edilen bir diger
etkisi noral tip defekti (NTD) olusturabilecegidir.
Fumonisinler, Meksika-Texas sinirinda goriilen
NTD ile de iliskilendirilmistir. Bununla ilgili
olarak fumonisinlere maruz kalma NTD ve f6tal
olimleri arttirdigr  bildirilmistir.  Insanlarda
gorilen néral tip defekti benzer sekilde fare
embriyosundan deneysel olarak gosterilmistir
(Marin ve atk., 2013).

Teratojenik etkileri tzerine farelerde yapilan
calismada doza baglt (5, 10, 15, 20 mg/kg canlt
agitlik) NTD’yi arttig, 20 mg/kg FB1 dozunda ise
%79 oranina ulastigr bildirilmistir. Fumonisin 20
mg dozundaki gruba folik asit ilavesi NTD
oranint %79’dan %50’ye distirdigi gorilmiistir.
Fumonisinlerin sfingolipid metabolizmast tizerine

etkisi yoniinden monosialogangliozid GMI1
uygulamasi yapilmis, 20 mg/kg FB; grubundaki
%79 olan oranin %5’e distigi rapor edilmistir
(Gelineau-van Waes ve ark., 2005).

Atlarda Lékoensefalomalazi-Equine
Leukoencephalomalacia (ELEM)

Fumonisinler, atlarda olumcil bir hastalik olan
l6koensefalomalazinin (LEM) sorumlu etkenidir.
Bu hastalik 1900 yillarin baglarindan itibaren
“kifli musir zehitlenmesi” olarak bilinmekteydi.
Genel olarak LEM atlara 6zel bir sendrom
olmasina ragmen FB; verilmis tavsanlarin
beyinlerinde de LEM bulgulart ve kanama
seklinde belirtiler g6zlenmistir. Ayrica, atlar basta
olmak tzere tavsanlarda da bu LEM rapor
edilmistir. Lokoensefalomalazi dogal yollardan
kontamine olmus misirin atlara verilmesiyle
olusurken ayni sekilde deneysel saf FBj
uygulamastyla da LEM olusturulmustur (Kriek ve
ark., 1981; Notred ve atk., 1998).

Atlar, fumonisin toksisitesine karst en hassas
turlerdir. Atlarin lokoensefalomalazisi,
serebrumun beyaz maddesinde /kefaksiyon nekrozu
ile karakterizedir. Beyinde nekroza bagl
yumugsama ve lezyonlarin beyaz maddede
dagilimina bagh olarak 16koensefalomalazi olarak
adlandirilmistir.  Ozellikle kalp, merkezi sinir
sistemi ve karaciger en ¢ok etkilenen organ ve
sistemlerdir. Azalan yem tiiketimi, depresyon,
ataksi, korlik ve histeri atlarda gorilen klinik
semptomlar  olarak  bildirilmistir.  Ayrica
lossofaringeal paraliz, dudaklarin veya dilin paralizi
nedeniyle besinleri alma ve ¢igneme kabiliyetinde
yetersizlik sonucu anoreksiya gelisir. Asirt
hareketlilik, bol terleme, mani ve konvilsiyonlar,
inkoordinasyon, ataksi, kafay1 bir yere yaslama ve
hiperestezi stk goriliir. Genellikle akut olgularda
sendromun manik ve depresif sathalart 4-12 saat
icinde gelisir, bu sathada hayvan yatar ve can
cekisir halde goriiliir. Oliim klinik belirtiler ortaya
ctkmadan da gerceklesebilir (Kellerman ve ark.,
1990; WHO, 2000; Voss ve ark., 2007).

Nekropside karkasin rengi sar1 gériiniir, karaciger
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sismistir, beyinde kiiclik kanamali odaklarla
birlikte orta dereceden siddetliye varan &dem,
malasik (yumugsamis) lezyonlar bulunur (Ross ve
ark., 1993). Histolojik olarak makrofajlarin (gitter
htcreleri) infiltrasyonu ile nekroz, 6dem ve
kanama baglica bulgulardir (Voss ve ark., 2007).

Atlarda FB: tarafindan
l6koensefalomalazi arastirmast icin 33-35 glin FB
atlarda klinik  belirtiler
gbzlenmistir. Apati, sersemlik, inkordinasyon,

gelistirilen

ile beslenmis bazi
dudaklar ve dilde paraliz 22-27. giinler arasinda
gbzlenmis; apati, uysallik, tremorlar, yeri eseleme
24-26. gunler arasinda, uykulu hal veya uyusukluk,
yeme ve icmede gugsiizlik 31-33. gnler arasinda
gorilmistir. (Kellerman ve ark., 1990).
Domuzlarda Pulmoner Odem - Porcine

Pulmonary Edema (PPE)

Domuzlarin pulmoner 6demi bu hayvanlara 6zgi
olup solunum sistemini etkiler. Bunun yaninda
fumonisinler domuzlarda pankreast da etkiledigi
bildirilmistir (Haschek ve ark., 1992).

Domuzlarda fumonisinlere 4-7 giinlik bir

maruziyet stresi sonrasinda solunum

semptomlart goérilir. Pulmoner 6dem nedeniyle
klinik olarak
belirgindir. Pulmoner édem, tiire 6zgli bir etkidir

solunum gicligli ve siyanoz
ve bagka tirlerde Onemli bir bulgu olarak
bildirilmemistir. Oliim, solunum gii¢ligiiniin
gbrildigi evrede veya klinik bulgular olmadan
birka¢ saat icinde gergeklesir. Ciddi pulmoner
hidrotoraks Odem,
intersitisyal bolgede perivaskiler olarak bulunur

6dem ve mevcuttut.
ve lenf damarlar1 belirgin birsekilde dilate
olmustur (Kriek ve ark., 1981; Haschek ve ark.,
1992; Zomborszky-Kovacs ve ark., 2000; Stoeva

ve ark., 2012).

Bobreklerde proksimal tiibiillerin epitelinde hafif

ile orta diizeyde vakuoler veya graniler

dejenerasyon, damarlarda ve peritubiiler kilcal
damatlar hiperemi, hafif kilcal damar sertlesmesi
hafif

mononitikleer proliferasyon, perivaskiiler veya

ile  karakterizedir.  Intersitisyumda

101

perikapiller 6dem ve lenfatik alanlarin genisleme
kalict degisiklikler
g6zlenmistir (Stoeva ve ark., 2012).

gibi patomorfolojik

Diger tiirlerde gorildigt gibi akut karaciger
hasart ve pankreasta nekroz domuzlarda da
gorildigt rapor edilmistir (Haschek ve ark.,
1992; Motelin ve ark., 1994). Yiksek serum
amino transferaz (AST), alkalin fosfataz (ALP),
gamma-glutamil transferaz (GGT), bilirubin ve
kolestrol seviyeleri akut ve subakut fumonisin
maruziyetine baglt olarak domuzlarda ayrica
bildirilmistir (Guzman ve ark., 1997).

Ruminantlarda Fumonisin Toksisitesi

Sigirlarda fumonisin toksisitesi at ve domuz ile
karsilastirldiginda hafif bir seyir gostermektedir.
Atlarda ve domuzlarda oldiriicii veya toksik
etkiye sahip olan fumonisin konsantrasyonlart
hafif  degisikliklere actigt,
istahsizlik, agirhik artisinda azalma, serum AST,
GGT, laktat dehidrogenaz (LDH) seviyelerinde
artisa yol actig1 bildirilmistir (Osweiler ve ark.,
1993; Smith ve Thakur, 1996; Mathur ve ark.,
2001). Koyunlarda baslica etkilenen organlar
bobreklerdir.  Klinik
uyusukluk, diyare, yikselmis serum ALP, AST,

karacigerde yol

karaciger ve olarak
LDH ve kreatinin seviyeleri sigirlara benzer

sekilde bildirilmistir (Edrington ve ark., 1995).

Hayvan Tiirlerinde Fumonisinlerin Diger
Toksik Etkileri

Akut toksisite ¢alismasinda erkek New Zealand
tavsanlarina tek dozluk (31,5 mg/kg FB1 canli
agirhk)
Uygulamadan 12, 24, 48 ve 72 saat sonra uriner

gavaj uygulamast yapilmustir.
protein konsantrasyon ve 7 glin sonra serum
biyokimyasal analizleri yapilmistir. Toplam serum
protein, AST, alanine amino transferase (ALT),
ALP, GGT, ure ve kreatinin kontrol grubu ile
kiyaslandiginda belirgin artis gbstermistir. Uriner
protein konsantrasyonlari saatlere gore arttifi
rapor edilmistir. Histopatolojik bulgu olarak orta
derecede diffiiz hepatik vakuoler dejenerasyon

rastlanmistir.  Sonuglar 1siginda  karaciger ve
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bébrek hasarinin meveut oldugunu bildirmislerdir
(Orsi ve ark., 2009).

Fumonisinin gastrik mukozanin apoptotik ve
proliferatif etkinligini arastirmasinda farelere oral
yolla FB; uygulanmustir. Disi fareler, 16 haftalik
FB; (150 mg/kg) diyetine alinmustir. 16 hafta
sonunda yapilan incelemelerde FB; ile maruz
kalan farelerin gastrik bezlerinde mitotik indeksi
o6nemli Olgiide azaldigr gozlenmistir. Gastrik
bezlerin proliferatif etkinligi kontrol grubuna gore
de 6nemli bir derecede az oldugu belirtilmigtir. Bu
veriler 1s1§inda  oral FBi uygulamasi mide
mukozasinda atopiyi ve apoptozu arttirarak ve bu
hticrelerin mitotik aktivitesini baskilayarak atrofi
olusturdugu bildirilmistir (Alizadeh ve ark., 2015).

Fumonisinin kanser aktivitesi ile iliskisi Gzerine
ratlarda c¢alisma yapilmustir. Fumonisin iceren
diyet ile beslenen ratlarda 3 giin icende Slimler
gbriilmiis ve patolojik degisiklikler hafif yag
degisiklikleri esliginde tek hiicreli nekroz,
hidropik  dejenerasyon ve  hiyalin  damla
dejenerasyonu ile karakterize toksik hepatit
gbzlenmistir. Calismadan 21 glin sonra incelenen
ratlarda 3 giin icinde gérilen bulgularin ileri
seviyesi gbzlenmis buna ek olarak safra kanalinda
proliferasyon baslangici ve portal yolda veya
hepatik lobillerin orta zonunda fokal fibroz
gelistigi gbzlenmistir. Benzer bulgular 33 giin
sonraki ratlarda da goézlenmis ve karacigerin
nodiler bir gbrinim kazandigi belirtilmistir.
Bunun sebebi hiperplastik nodillerin gelismesine
baglt karacigerin lobiller yapisinin bozulmastyla
iligkili oldugunu bildirmislerdir (Gelderblom ve
ark., 1988).

Aragtirmacilar FBi'in insan hepatomu (Hepg2)
hiicrelerindeki  sitokrom P450 (CYP1B1) ile
iliskisi Uzerine mutagenez ve karsinogenez, etkisini
arastirmislardir. FBi'in indiklemesi sonucu asirt
protein ve CYP1B1 microRNA 27b (miR-27b)
sentezlendigini  gOsteren  bulgular  ortaya
konulmustur. FBi'in CYP1B1 lzerindeki etkisi
dogrudan olmadigi daha ¢ok FBi'in miR-27b'i
baskilamasi sonucu miR-27b seviyesinin azalmasi

ile iligkili oldugu bildirilmistir. Baskilanan miR-
27b  nedeniyle artan CYP1B1'in kanserli
dokularda protein  ekpresyonunu  arttirdigt
bildirilmistir (Chuturgoon ve ark., 2014).

Fumonisine maruz birakilan yeni dogmus albino
rat beyinlerinden elde edilen astrositlerde 7 vitro
DNA hasarini ortaya koymak icin hiicreler 48, 72
saat ve 6 gin 7 vitro ortamda 10, 50 ve 100 uM
konsantrasyondaki FBi'e maruz birakidmistir.
Sonuglar, FBi'e 72 saat ve 6 gin maruz birakilan
astrositlerdeki DNA hasarinda doza bagl artiglar
oldugunu; 6zellikle maruziyet siiresi ile kaspaz-3
aktivitesinde  pozitif ~ korelasyon  oldugunu
gostermistir (Galvano ve ark., 2002).

Arastrimacilar ~ FBi'in  sitotoksik  etkilerini
aragtirmis ve bu aragtirmada 6rdek embriyo
hiicreleri (DEC99) ve fare embriyo fibroblasti
kullanilmistir. Doz artikca hiicrelerin  yasama
olasiliginin azaldig gbzlenmis, aynt
konsantrasyonlarda  6rdek  hiicreleri  fare
hiicrelerine goére daha duyarh oldugu rapor
edilmistir. Fumonisin Bi, DEC99 hcrelerinin
sitopazmik  ve  niikleer ~membranlarindan
gecebildigi ve 6zellikle sitoplazmanin perintkleer
bolgesi ve ¢ekirdeginde lokalize oldugu
gbrilmistir (Todorova ve ark., 2015).

Fare embriyosu tUzerindeki ¢alismada fumonisin
(50 uM), folik asit (FA) iceren fumonisin (50 uM
+FA) uygulamast yapilmus, fumonisin grubu
kontrol grubu ile karsilastrildiginda noéral tip
defekti %066,7, fasiyal defekt %83,3 oraninda
bulunmustur. Fumonisin ile folik asit iceren grup,
kontrol ve fumonisin igeren gruplar ile
karsilastirldiginda néral tiip defekti %34,3, fasiyal
defekt %429 oraninda bulunmustur (Sadler ve
ark., 2002).

Fumonisin Bi ve diger fusarium
mikotoksinlerinin kombinasyonu sigir graniiloza
hiicrelerindeki (GC) etkileri arastrilmistir. Insiilin
Benzeri Buyume Faktora (IGF-1) 30 ng/mL ve
folikil uyarict hormon (FSH) 30 ng/ml. hiicre
kultirtne eklenmistir. Bulgular, tek basina FB1'in
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tum dozlarinda (30 ve 100 ng/mL) GC sayilatt
tzerinde hicbir etkisinin olmadigini; 30 ng/ml
FB; ile beta zearalenon (B-ZEA) (30 ng/mlL)
kombinasyonunun GC sayilarinda uyarict etki
gosterdigini; FBi'in (100 ng/ml), progesteron
(P4) tretimini arttirdiging B-ZEA'nin (30 ng/mlL)
estradiol (E2) tiretimi tizerindeki inhibitor etkisini
FB; dozlarinin (30 ng/mL ve 100 n/mL)
arttrdigini rapor etmislerdir. Bu mikotoksinlerin
etkilesimleri GC ¢ogalmasini  etkileyebilecegi,
sigirlarda treme ile ilgili etkileri olabilecegini
bildirmislerdir (Albonico ve atk., 2016).

Erkek domuzlarda sperm tiretimi lizerine yapilan
calismada 4 grup olusturulmus ve kontrol (0,2),
diyet 1 (5), diyet 2 (10), diyet 3 (15) mg/kg FB;
iceren beslenme uygulanmustir. Artan fumonisin
miktart ile depo sperm miktart arasinda zit etki
oldugu; 2. ve 3. grup kaudal sperm depo miktari
kontrol grubuna gére %70 civarinda oldugu; artan
fumonisin dozlarinin testis basina diisen glnlitk
sperm  dretimini  azaltigi  yonde  oldugu
gozlemlenmistir. Sonug olarak 5 mg tzerindeki
FBiin sperm duretimi Uzerinde negatif etkisi
oldugunu bildirilmistir (Gbore ve Egbunike,
2008).

Fumonisinler ile Ilgili Yasal Limitler

Avrupa Birligi, islenmemis misirdaki toplam
fumonisinler (B1 ve B toplamy) i¢in izin verilen
maksimum limiti 4000 pg/kg olarak belitlemistir;
dogrudan insan tiketimi i¢in musir ve misir igeren
gidalarda 1000 pg/kg; misir bazli kahvalalik
tahillarda ve misir bazli aperatiflerde 800 pg/kg;
bebekler ve kiiciik ¢ocuklar icin islenmis misir
bazli gidalar ve bebek mamalarinda 200 pg/kg’dir
(Scott, 2012).

Amerika Birlesik Devletleri’ndeki limitler toplam
FBi1, FB: ve FBj; icin insan gidalarinda kullanilan
musir drtnlerinde 2 veya 4 mg/kg ve patlamis
mustr icin musirda 3 mg/kg'dir. Atlar ve tavsanlar
icin 5 mg/kg diyetin en fazla %20’sinde, domuzlar
icin 20 mg/kg, ruminantlar ve kiimes hayvanlari
icin 30 mg/kg diyetin en fazla %50’sinde

bulunabilir (FDA, 2001). Turkiye’deki izin verilen
limitler Tablo 1°de verilmistir.

Sonug

Fumonisinler insan ve hayvan sagligi acisindan
gintimiizde potansiyel bir tehlike olarak
gorilmektedir.  Fumonisinlerin  insanlardaki
toksik etkileri 6zellikle karsinojenik etkileri tam
olarak kanitlanmasa da toplum sagligi acisindan
bu konuda daha detayli calismalarin yapilmasi
gerekmektedir. Yapilan calismalar, fumonisinlerin
toksik etkilerine yol acan mekanizmalatinin
stingolipid metabolizmasint  bozmasiyla ilgili
oldugunu géstermektedir. Fakat tirlere 6zgiin
farkli  toksik  etkilerin = gorilmesiyle ilgili
mekanizmalar tam manastyla ortaya
konamamistit. Stingolipidilerin biyolojik
olaylardaki kompleks roli dikkate alindiginda
fumonisin  toksitesinin daha iyl anlasimast
yolunda sfingolipidler ile ilgili daha detaylt
bilgilerin ortaya konulmast ve arastirilmasi
gereklidir. Fusarium tird mantarlar ve bunlarin
metabolitleri fumonisinler ile kontaminasyon
dogada kacinilmaz gérilmemektedir. Bundan
dolayt hayvan yemlerinde ve insan titketimine
sunulan gidalarda otoritelerce belirlenen glivenli
limitlerin saglanmasi insan ve hayvan sagligi
agisindan 6nem atz etmektedir. Fumonisinlerin
gastrointestinal kanaldan zayif emilimi ve distk
biyoyararlanimi hayvansal orijinli gidalarda kalintt
problemine rol a¢gmayabilecegi distinilmektedir.
Bu detleme kapsaminda belirtilen toksik etkileri
ve dogada yaygin olarak bulunmasindan dolay
fumonisinler hayvan ve insan saghgi acisindan

onem arz etmektedir.
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Tablo 1. Tirk Gida Kodeksi Bulaganlar Yonetmeligi'ne gore izin verilen fumonisin miktarla

Fumonisinler

FB,+FB; (ug/kg)

Islenmemis mustr (Islak égtitiilecekler haric)

4000

Misir ve musir bazlt tUrlinler (dogrudan insan tlketimine
sunulan) (Mistr bazlt kahvaltilik tahillar ve misir bazli cerezler;

Islenmis musir bazli bebek ve kiiciik cocuk ek gidalart )

1000

Mistr bazli kahvaltilik tahidlar ve misir bazlt cerezler

800

Islenmis musir bazli bebek ve kiiciik cocuk ek gidalart

200

500 mikrondan biyiik eleklerden gegirilerek tretilen misirin
kabaca 6giitilmesinden elde edilen kiiciik parcalar ve misir
irmigi veya musirdan elde edilen pelleter ve dogrudan insan
tiketimine sunulmayan 500 mikrondan biyik eleklerden
gecirilerek tretilen musir veya musir Urlinlerinin kabartimast

veya kavrulmasi suretiyle elde edilen gida maddeleri

1400

500 mikrondan kiigiik ve esit eleklerden gecirilerek tretilen
musir unu ve dogrudan insan tiketimine sunulmayan 500
mikrondan kigiik ve esit eleklerden gecirilerek tiretilen misir

veya mustr Urlinlerinin kabartilmast veya kavrulmast suretiyle

2000

elde edilen gida maddeleri

Kaynaklar

Alberts, ]J.F., Geldetblom, W.C.A., Thiel,
P.G., Van Schalkwyk, D.]J., Behrend, Y., 1990.
Effects of temperature and incubation period on
production of fumonisin Bl by Fusarium
moniliforme. Applied Environmental Microbiology
56, 1729-1733.

Albonico, M., Schiitz, L.F., Caloni, F.,
Cortinovis, C., Spicer, L.J., 2016. Toxicological
effects of fumonisin B1 alone and in combination

with other fusariotoxins on bovine granulosa
cells. Toxicon 118, 47-53.

Alizadeh, A.M., Mohammadghasemi, F.,
Zendehdel, K, Kamyabi-Moghaddam,
Z., Tavassoli, A., Amini-Najafi, F., Khosravi,
A., 2015. Apoptotic and proliferative activity of

mouse  gastric mucosa  following  oral
administration of fumonisin B1. Iranian Journal

of Basic Medical Sciences 18, 8-13.

Becker, B.A., Pace, L., Rottinghaus, G.E.,
Shelby, R., Misfeldt, M., Ross, P.F., 1995.
Effects of feeding fumonisin B1 in lactating sows
and their suckling pigs. American Journal of
Veterinary Research 56, 1253-1258.

Bennett, J.W., Klich, M., 2003. Mycotoxins.
American Society for Microbiology 16, 497-516.

Blackwell, B.A., Edwards, O.E., Fruchier, A.,
ApSimon, J.W., Miller, J.D., 1996. NMR
structural studies of fumonisin B1 and related
compounds from Fusarium moniliforme. Advances

To cite this article: Yalein, R., Kart, A. (2018). Fumonisinler: Insan ve Hayvan Saghg: Userine Olumsuz, Etkileri. MAKU Sag. Bil. Enst. Derg., 6(2), 95-108.

ISSN: 2148-2837/ MAKU Sag. Bil. Enst. Derg.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Schalkwyk%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=2383011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Behrend%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=2383011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cortinovis%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27108238
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spicer%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=27108238
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kamyabi-Moghaddam%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25810870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kamyabi-Moghaddam%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25810870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tavassoli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25810870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amini-Najafi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25810870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khosravi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25810870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khosravi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25810870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shelby%20R%5BAuthor%5D&cauthor=true&cauthor_uid=7486408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Misfeldt%20M%5BAuthor%5D&cauthor=true&cauthor_uid=7486408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ross%20PF%5BAuthor%5D&cauthor=true&cauthor_uid=7486408
https://www.ncbi.nlm.nih.gov/pubmed/?term=ApSimon%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=8850607
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=8850607

MAKU Sag. Bil. Enst. Derg. 2018, 6(2): 95-108.
doi: 10.24998 | maensabed. 497432

in Experimental Medicine and Biology 392, 75-
91.

Chuturgoon, A.A., Phulukdaree, A,
Moodley, D., 2014. Fumonisin B1 modulates
expression of human cytochrome P450 1b1 in

human hepatoma (Hepg2) cells by trepressing
Mir-27b. Toxicology Letters 227, 50-55.

Didwania, N., Joshi, M., 2013. Mycotoxins: A
critical review on occurrence and significance.
International ~ Journal of Pharmacy and

Pharmaceutical Sciences 5, 1014-1019.

Edrington, T.S., Kamps-Holtzapple, C.A.,
Harvey, R.B., Kubena, L.F.,Elissalde,
M.H., Rottinghaus, G.E., 1995. Acute hepatic
and renal toxicity in lambs dosed with fumonisin-
containing culture material. Journal of Animal
Science 73, 508-515.

Osweiler, G.D., Kehrli, M.E., Stabel, J.R.,
Thurston, J.R., Ross, P.F., Wilson, T.M.,,
1993. Effects of fumonisin-contaminated corn

screenings on growth and health of feeder calves.
Journal of Animal Science 71, 459-466.

Escriva, L., Font, G., Manyes, L., 2015. In vivo
toxicity studies of fusarium mycotoxins in the last
decade: a review. Food and Chemical Toxicology
78, 185-200.

FDA, 2001. Guidance for industry fumonisin

levels in human foods and animal feeds.
https://www.fda.gov/food/guidanceregulation/
guidancedocumentsregulatoryinformation/ucm1

09231.htm. (Erisim tarihi: 03.05.2017)

Gallo, Giuberti, G, Frisvad,
J.C,, T., Nielsen, KF., 2015.

Review on mycotoxin issues in ruminants:

A,
Bertuzzi,

occurrence in forages, effects of mycotoxin
health
performance and practical strategies to counteract
their negative effects. Toxins 7, 3057-3111.

ingestion  on status and animal

Galvano, F., Campisi, A., Russo, A., Galvano

G, Palumbo, M., Renis, M., Barcellona,

105

M.L,, Perez-Polo, J.R., Vanella, A., 2002.
DNA damage in astrocytes exposed to fumonisin
B1. Neurochemical Research 27, 345-351.

Gault, C.R., Obeid, L.M., Hannun, Y.A,,
2010. An overview of sphingolipid metabolism:
from synthesis to breakdown. Advances in
Experimental Medicine and Biology 688, 1-23.

Gazzotti, T., Zironi, E., Lugoboni, B.,
Andrea, B. Andrea, P. Giampiero, P., 2011.
B1, B2 and their
hydrolysed metabolites in pig liver by LC-
MS/MS. Food Chemistry,125, 1379-1384.

Analysis of fumonisins

Gbore, F.A., Egbunike, G.N., 2008. Testicular
and epididymal sperm reserves and sperm
production of pubertal boars fed dietary
fumonisin B1. Animal Reproduction Science

105 392-397.

Gelderblom, W.C.A., Jaskiewicz, K., Marasas,
W.F.O., Thiel, P.G., Horak, R. M., Vleggaar,
R., Kriek, N.P.,
mycotoxins  with

1988. Fumonisins-novel
cancer-promoting  activity
produced by Fusarium moniliforme. Applied and

Environmental Microbiology 54, 1806-1811.

Gelineau-van, W.]J., Starr, L., Maddox, ]J.,
Aleman, F., Voss, K.A., Wilberding, J., Riley,
R.T., 2005. Maternal fumonisin exposure and
risk for neural tube defects: mechanisms in an
vivo mouse model. Birth Defects Research Part A:
Clinical and Molecular Teratology 73, 487—497.

Guzman, R.E., Casteel, S.W., Rottinghaus,
G.E., Turk, J.R., 1997. Chronic consumption of
fumonisins detived from Fusarinm moniliforme
culture material: clinical and pathologic effects in
swine. Journal

Investigation 9, 216-218.

of Veterinary  Diagnostic

Hannun, Y.A., 1994. The sphingomyelin cycle
and the second messenger function of ceramide.
Journal of Biological Chemistry 269, 3125-3128.

Haschek, W.M., Motelin, G., Ness, D.K,,
Harlin, K.S., Hall, W.F., Vesonder,

To cite this article: Yalein, R., Kart, A. (2018). Fumonisinler: Insan ve Hayvan Saghg: Userine Olumsuz, Etkileri. MAKU Sag. Bil. Enst. Derg., 6(2), 95-108.

ISSN: 2148-2837/ MAKU Sag. Bil. Enst. Derg.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Kubena%20LF%5BAuthor%5D&cauthor=true&cauthor_uid=7601785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elissalde%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=7601785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elissalde%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=7601785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rottinghaus%20GE%5BAuthor%5D&cauthor=true&cauthor_uid=7601785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thurston%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=8440667
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ross%20PF%5BAuthor%5D&cauthor=true&cauthor_uid=8440667
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilson%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=8440667
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bertuzzi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26274974
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nielsen%20KF%5BAuthor%5D&cauthor=true&cauthor_uid=26274974
https://www.ncbi.nlm.nih.gov/pubmed/?term=Galvano%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11958538
https://www.ncbi.nlm.nih.gov/pubmed/?term=Galvano%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11958538
https://www.ncbi.nlm.nih.gov/pubmed/?term=Palumbo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11958538
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renis%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11958538
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barcellona%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=11958538
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barcellona%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=11958538
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perez-Polo%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=11958538
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vanella%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11958538
https://www.sciencedirect.com/science/article/pii/S0308814610012562#!
https://www.sciencedirect.com/science/article/pii/S0308814610012562#!
https://www.sciencedirect.com/science/article/pii/S0308814610012562#!
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thiel%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=2901247
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horak%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=2901247
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vleggaar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=2901247
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kriek%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=2901247
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aleman%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15959874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Voss%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=15959874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilberding%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15959874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riley%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=15959874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riley%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=15959874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Turk%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=9211249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harlin%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=1387461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20WF%5BAuthor%5D&cauthor=true&cauthor_uid=1387461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vesonder%20RF%5BAuthor%5D&cauthor=true&cauthor_uid=1387461

MAKU Sag. Bil. Enst. Derg. 2018, 6(2): 95-108.
doi: 10.24998 | maensabed. 497432

R.F., Peterson, R.E., Beasley, V.R., 1992.
Characterization of fumonisin toxicity in orally

and intravenously dosed swine. Mycopathologia
117, 83-96.

Kellerman, T.S., Marasas, W.F.O., Thiel,
P.G,, Gelderblom, W.C., Cawood,
M., Coetzer, J.A., 1990. Leukoencephalomalacia
in two horses induced by oral dosing of fumonisin
B1l. Onderstepoort Journal of Veterinaty
Research 57, 269-275.

Kriek, N.P.J., Kellerman, T.S., Marasas,
W.F.O., 1981. A comparative study of the
toxicity of Fusarium verticillioides (= F. moniliforme)
to horses, primates, pigs, sheep and rats.

Onderstepoort Journal of Veterinary Research
48, 129-131.

Lahiri, S., Futerman, A.H., 2007. The
metabolism and function of sphingolipids and

glycosphingolipids. Cellular and Molecular Life
Sciences 64, 2270-2284.

Marasas, W.F.O., Wehner, F.C., Van
Rensburg, S.J., D. J. van Schalkwyk., 1980.
Mycoflora of corn produced in human

esophageal cancer areas in Transkei, Southern
Africa. Phytopathology 71, 792-796.

Marin, S., Ramos, A.]J., Cano-Sancho, G.,
Sanchis, V., 2013. Mycotoxins: Occurrence,
toxicology, and exposure assessment. Food and
Chemical Toxicology 60, 218-237.

Marliére, C.A, Pimenta, R.C.]J, Cunha, A.C,,
2009. Fumonisin as a risk factor to esophageal

cancer: a review. Applied Cancer Research 29,
102-105.

Mathur, S., Constable, P.D., Eppley, R.M.,,
Waggoner,A.L., Tumbleson, M.E., Haschek,
W.M., 2001. Fumonisin B1 is hepatotoxic and

nephrotoxic in milk-fed calves. Toxicological
Sciences 60, 385-396.

Mehrotra, R.S., Aneja, KR., 1990. An
Introduction  to  Mycology, New  Age
International, New Delhi, p:1-65.

Merrill, A.H., Schmelz, E.M., Dillehay, D.L.,
Spiegel, S., Shayman, J-A., Schroeder,
J.J., Riley, R.T., Voss, K.A., Wang, E., 1997.
Sphingolipids-the ~ enigmatic ~ lipid  class:
biochemistry, physiology, and pathophysiology.
Toxicology and Applied Pharmacology 142, 208-

25.

Merrill, A.H., Schmelz, E.M., Wang, E.,
Schroeder, ].J., Dillehay, D.L., Riley, R.T.,
1995. Role of dietary sphingolipids and inhibitors
of sphingolipid metabolism in cancer and other
diseases. The Journal of Nutrition 125, 1677S-
1682S.

Motelin, G.K., Haschek, W.M., Ness, D.K,,
Hall, W.F., Harlin, K.S., Schaeffer,
D.J., Beasley, V.R., 1994. Temporal and dose-
response features in swine fed corn screenings

contaminated with fumonisin mycotoxins.
Mycopathologia 126, 27-40.

Notred, W.P., Voss, K.A., 1994. Toxicity and
role of fumonisins in animal diseases and human
esophageal cancer. Journal of Food Protection
57, 522-527.

Norred, W.P., Voss, K.A., Riley, R.T., 1998.
Mycotoxins and health hazards: toxicological
aspects and mechanism of action of fumonisins.
The Journal of Toxicological Sciences, 23, 160-
164.

Okazaki, T., Bielawska, A., Bell, R.M.,
Hannun, Y.A., 1990. Role of ceramide as a lipid
mediator of 1 alpha,25-dihydroxyvitamin D3-
induced HL-60 cell differentiation. The Journal of
Biological Chemistry, 265, 15823-15831.

Orsi, R.B., Dilkin, P., Xavier, J.G., Aquino,
S., Rocha, L.O., Corréa, B., 2009. Acute

toxicity of a single gavage dose of fumonisin

To cite this article: Yalein, R., Kart, A. (2018). Fumonisinler: Insan ve Hayvan Saghg: Userine Olumsuz, Etkileri. MAKU Sag. Bil. Enst. Derg., 6(2), 95-108.

ISSN: 2148-2837/ MAKU Sag. Bil. Enst. Derg.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Vesonder%20RF%5BAuthor%5D&cauthor=true&cauthor_uid=1387461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peterson%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=1387461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beasley%20VR%5BAuthor%5D&cauthor=true&cauthor_uid=1387461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gelderblom%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=2293136
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cawood%20M%5BAuthor%5D&cauthor=true&cauthor_uid=2293136
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cawood%20M%5BAuthor%5D&cauthor=true&cauthor_uid=2293136
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coetzer%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=2293136
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sanchis%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23907020
https://www.ncbi.nlm.nih.gov/pubmed/?term=Waggoner%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=11248152
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tumbleson%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=11248152
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haschek%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=11248152
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haschek%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=11248152
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spiegel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=9007051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shayman%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=9007051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schroeder%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=9007051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schroeder%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=9007051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riley%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=9007051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Voss%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=9007051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20E%5BAuthor%5D&cauthor=true&cauthor_uid=9007051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schroeder%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=7782925
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dillehay%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=7782925
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riley%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=7782925
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20WF%5BAuthor%5D&cauthor=true&cauthor_uid=8052290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harlin%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=8052290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schaeffer%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=8052290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schaeffer%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=8052290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beasley%20VR%5BAuthor%5D&cauthor=true&cauthor_uid=8052290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hannun%20YA%5BAuthor%5D&cauthor=true&cauthor_uid=2394750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aquino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19330885
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aquino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19330885
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rocha%20LO%5BAuthor%5D&cauthor=true&cauthor_uid=19330885
https://www.ncbi.nlm.nih.gov/pubmed/?term=Corr%C3%AAa%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19330885

MAKU Sag. Bil. Enst. Derg. 2018, 6(2): 95-108.
doi: 10.24998 | maensabed. 497432

Bi in rabbits. Chemico-Biological Interactions
179, 351-355.

Osweiler, G.D., Kehrli, M.E., Stabel, J.R.,
Thurston, J.R., Ross, P.F.; Wilson, T.M.,
1993. Effects of fumonisin-contaminated corn

screenings on growth and health of feeder calves.
Journal of Animal Science 71, 459-66.

Plattner, R.D., Weisleder, D., Shackelford,
D.D., Peterson, R.P., Powell, R.G., 1992. A
new fumonisin from solid cultures of fusarium
moniliforme. Mycopathologia, 117, 23-28.

Ross, P.F., Ledet, A.E., Owens, D.L., Rice,
L.G., Nelson, H.A., Osweiler, G.D., Wilson,
T.M., 1993.
leukoencephalomalacia, toxic hepatosis, and

Experimental equine

encephalopathy caused by corn naturally
contaminated with fumonisins. Journal of
Veterinary Diagnostic Investigation 5, 69-74.

Sadler, T.W., Merrill, A.H., Stevens, V.L.,
Sullards, M.C., Wang, E., Wang, P., 2002.
Prevention of fumonisin Bl-induced neural tube
defects by folic acid. Teratology 66(4), 169-176.

Scott, P.M., 1993. Fumonisins. International
Journal of Food Microbiology 18(4), 257-270.

Scott, P.M., 2012. Recent research on

fumonisins: a review. Food Additives and
Contaminants 29, 242-248.

Scott, P.M, Delgado, T., Prelusky, D.B.,
H.L., Miller, ]J.D., 1994.

Determination of fumonisins in milk. Journal of

Trenholm,

Environmental Science and Health, Part B:

Pesticides, Food Contaminants, and Agricultural
Wastes 29, 989-998.

Smith, J.S., Thakur, R.A.; 1996. Occurrence
and fate of fumonisins in beef. Advances in
Experimental Medicine and Biology 392, 39-55.

Stockmann-Juvala, H.,; Savolainen, K., 2008.
A review of the toxic effects and mechanisms of

action of fumonisin B1. Human & Experimental
Toxicology 27, 799-809.

Stoeva, S.D., Gundasheva, D., Zarkov, I.,
Mircheva, T., Zapryanova, D., Deneyv,
S., Mitev, Y., Daskalov, H., Dutton,
M., Mwanza, M., Schneider, Y.J., 2012.
Experimental mycotoxic nephropathy in pigs
provoked by a mouldy diet containing ochratoxin
A and fumonisin Bl. Experimental and
Toxicologic Pathology 64, 733—741.

Sydenham, E.W., Thiel, P.G., Marasas,
W.F.O., Shephard, S.,Van Schalkwyk,].,
Koch, K.R., 1990. Natural occurrence of some
Fusarium mycotoxins in corn from low and high
esophageal cancer prevalence areas of the
Transkei, Southern Africa. The Jouwrnal of
Agricultural and Food Chemistry 38, 1900-1903.

The EFSA Journal. 2005. Opinion of the
Scientific Panel on contaminants in food chain on
arequest from the commission related to
fumonisins as undesirable substances in animal
feed. The EFSA Journal 235, 1-32.

Todorova, K., Georgieva, A., Dimitrov, P.,
Ivanov, I.V., Russev, R., 2015. Cytotoxicity and
immunolocalization of fumonisin B1’in dec99
and balb/c 3t3 cell lines. Trakia Journal of
Sciences 13(2), 74-80.

Tirk Gida Kodeksi Bulaganlar Yonetmeligi.
2011. Gida, Tarim ve Hayvanciik Bakanligi
Mevzuat;, Resmi Gazete Tarihi: 29.12.2011-
28157 (3.miikerrer).

Vendruscolo, C.P., Frias, N.C., de Carvalho,
C.B., de S4,L.R.M., Belli, C.B., Baccarin,
R.Y.A.> 2016. Leukoencephalomalacia outbreak
in horses due to consumption of contaminated
hay. Journal of Veterinary Internal Medicine 30,
1879-1881.

Voss, K.A., Riley, R.T., 2013. Fumonisin
toxicity and mechanism of action: overview and
current perspectives. Food Safety 1, 49-69.

To cite this article: Yalein, R., Kart, A. (2018). Fumonisinler: Insan ve Hayvan Saghg: Userine Olumsuz, Etkileri. MAKU Sag. Bil. Enst. Derg., 6(2), 95-108.

ISSN: 2148-2837/ MAKU Sag. Bil. Enst. Derg.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Thurston%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=8440667
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ross%20PF%5BAuthor%5D&cauthor=true&cauthor_uid=8440667
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilson%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=8440667
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peterson%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=1513370
https://www.ncbi.nlm.nih.gov/pubmed/?term=Powell%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=1513370
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rice%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=8466984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rice%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=8466984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nelson%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=8466984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Osweiler%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=8466984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilson%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=8466984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilson%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=8466984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sullards%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=12353213
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12353213
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12353213
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trenholm%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=8089434
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=8089434
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mircheva%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21296565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zapryanova%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21296565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Denev%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21296565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Denev%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21296565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitev%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21296565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daskalov%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21296565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dutton%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21296565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dutton%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21296565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mwanza%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21296565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schneider%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=21296565
https://pubs.acs.org/author/Shephard%2C+Gordon+S.
https://pubs.acs.org/author/Van+Schalkwyk%2C+Dirk+J.
https://pubs.acs.org/author/Koch%2C+Klaus+R.
https://kms.kaysis.gov.tr/Home/Kurum/24308110
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20S%26%23x000e1%3B%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27744651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Belli%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27744651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baccarin%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27744651

MAKU Sag. Bil. Enst. Derg. 2018, 6(2): 95-108.
doi: 10.24998 | maensabed. 497432

Voss, KA., Smith, G.W., Haschek, W.M.,
2007. Fumonisins: Toxicokinetics, mechanism of
action and toxicity. Animal Feed Science and
Technology 137, 299-325.

Vudathala, D.K., Prelusky, D.B., Ayroud, M.,
H.L., Miller, J.D,, 1994.
Pharmacokinetic fate and pathological effects of

Trenholm,

14C-fumonisin B1 in laying hens. Natural Toxins
2, 81-88.

Wang, E., Norred, W.P., Bacon, C.P., Riley,
R.T., Merrill, AH. Jr., 1991. Inhibition of
sphingolipid  biosynthesis by  fumonisins.
Implications for diseases associated with Fusarium
moniliforme. Journal of Biological Chemistry 260,

14486-14490.

Wang, X., Wu, Q., Wan, D., Liu, Q., Chen,
D., Liu, Z., Martinez-Larrafiaga,
M.R., Martinez, M.A.; Anadon, A., Yuan, Z.,
2016. Fumonisins: oxidative stress-mediated
toxicity and metabolism in vivo and in vitro.

Archives of Toxicology 90, 81-101.

108

Waskiewicz, A., Beszterda, M., Golinski, P.,
2012. Occurrence of fumonisins in food - an

interdisciplinaty approach to the problem. Food
Control 26, 491-499.

WHO. 2000. Fumonisin Bl (Environmental
health criteria 219). International Programme on
Chemical Safety. Geneva 1-153.

Yazar, S., Omurtag G.Z., 2008. Fumonisins,

trichothecenes and zearalenone in cereals.
International Journal of Molecular Sciences 9,

2062-2090.

Zomborszky-Kovacs, M., Vetési, F., Kovacs,
F., Bata, A., Toth, A., Tornyos, G., 2000.
Preliminary communication: Examination of the
harmful effect to fetuses of fumonisin B in
pregnant sows. Teratogenesis, Carcinogenesis
and Mutagenesis 20, 293-299.

To cite this article: Yalein, R., Kart, A. (2018). Fumonisinler: Insan ve Hayvan Saghg: Userine Olumsuz, Etkileri. MAKU Sag. Bil. Enst. Derg., 6(2), 95-108.

ISSN: 2148-2837/ MAKU Sag. Bil. Enst. Derg.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Trenholm%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=8075897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=8075897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riley%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=1860857
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riley%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=1860857
https://www.ncbi.nlm.nih.gov/pubmed/?term=Merrill%20AH%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=1860857
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=26419546
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26419546
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26419546
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26419546
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Larra%C3%B1aga%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=26419546
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Larra%C3%B1aga%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=26419546
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26419546
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anad%C3%B3n%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26419546
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yuan%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26419546
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bata%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10992276
https://www.ncbi.nlm.nih.gov/pubmed/?term=T%C3%B3th%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10992276
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tornyos%20G%5BAuthor%5D&cauthor=true&cauthor_uid=10992276

