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Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii Dergisi

YAZARLARA BILGIi

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 orgamdir. Derginin kisaltilmis adi “MAKU Sag. Bil. Enst.
Derg” dir. Yilda 2 kez yaymlanir. MAKU Saghk 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 Tiirk¢e ve Ingilizce’dir. Dergiye gonderilen yazilarin baska herhangi bir
dergide yayinlanmamis, yayma kabul edilmemis ya da yayinlanmak iizere degerlendirme asamasinda olmamasi
gerekir. Bu kural bilimsel toplantilarda sunulan ve 6zeti yayinlanan bildiriler i¢in gegerli degildir. Ancak, bu gibi
durumlarda bildirinin sunuldugu toplantinin adi, tarihi ve yeri bildirilmelidir. Makalelerin formati “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical Publication
(http:/www.icmje.org/)” kurallarina gore diizenlenmelidir.

Gonderilen yazilar yayin 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 yaziyr yazim kurallarina uygun bicimde yeniden géndermeleri istenebilir. Yeniden gonderilen yazilar
benzer bir teknik incelemenin ardindan yazim kurallaria uygun ise danigsman denetimi siirecine alinir. Yazi, editdr
ve yardimc editérler ile yazinin baglik sayfasini gérmeyen en az iki danigmana gonderilerek incelenir. Yazi, yaymn
kurulunun belirledigi ve bilimsel icerik ve yazim kurallar1 agisindan degerlendirilir. Editér ve yardimer editorler
gerek gordiigiinde makaleyi iiglincii bir danismana gonderebilir. Hakem belirleme yetkisi tamamen editor ve
yardimcr editorler ve yaym kuruluna aittir. Danigmanlar belirlenirken derginin uluslararasi yayin danigma
kurulundan isimler secilebilecegi gibi yazinin konusuna gore ihtiya¢ duyuldugunda yurt icinden veya yurt disindan
bagimsiz danismanlar da belirlenebilir. Daha sonra, danigsman raporlar1 dikkate alinarak ve gerekirse yazar(lar)la
tekrar iletisim kurularak yayin kurulunca son redaksiyon yapilir. Yazilarin kabuliine editdr karar verir.

Editor yayin kosullarina uymayan yazilari; diizeltmek {izere yazarina geri génderme, bigimce diizenleme
veya reddetme yetkisine sahiptir. Yazilarin1 geri cekmek isteyen yazarlar bunu yazili olarak editore bildirmek
durumundadir. Editor goriilen lizum halinde bazi makaleler hakkinda yaym yiiriitme kurulunun goriisiine
bagvurur. Bu degerlendirme siireci dergiye gonderilen yazi tiirlerinden arastirma yazilarini, olgu sunumlarimi ve
Ozgiin yazilar1 kapsar. Diger yazi tiirlerindeki yazilar dogrudan yayin kurulunca degerlendirilir. Dergiye
gonderilen yazilar yayinlansin ya da yayinlanmasin geri gonderilmez. Tim yazarlar bilimsel katki ve
sorumluluklarini ve ¢ikar ¢atismasi olmadigini bildiren toplu imza ile yayina katilmalidir. Aragtirmalara yapilan
kismi de olsa nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gere¢ firmalarinca yapildigi dip not olarak
bildirilmelidir. Dergide yayinlanan yazilar igin herhangi bir iicret ya da karsilik 6denmez.

Yayin kurulu yazar(lar)in dergiye génderdikleri yazilar1 degerlendirme siireci tamamlanmadan bagka bir
dergiye gondermeyeceklerini taahhiit ettiklerini kabul eder. insanlar ve hayvanlar iizerinde yapilan deneysel
aragtirmalarin bildirildigi yazilarin gereg ve yontem boliimiinde, bu arastirmanin yapildigi goniillii ya da hastalara
uygulanan islemler anlatildiktan sonra kendilerinin onaylarinin alindigmi (informed consent) gosterir bir ciimle
bulunmalidir. Yazar(lar), bu tiir aragtirmalarda, uluslararasi alanda kabul edilen kilavuzlara (2002 yilinda revize
edilen 1975 Helsinki Deklarasyonu- http://www.wma.net/e/policy/b3.htm, Guide for the care and use of laboratory
animals - www.nap.edu/catalog/5140.html), T.C. Saglik Bakanlig: tarafindan getirilen, 29 Ocak 1993 tarih ve
21480 sayil1 Resmi gazetede yayinlanan "lag Arastirmalar1 Hakkinda Yo6netmelik" ve daha sonra yayinlanan diger
yonetmeliklerde belirtilen hiikiimlere uyuldugunu belirtmeli ve kurumdan aldiklar1 Etik Kurul Onayi’nin bir
kopyasini géndermelidir. Metin iginde standart kisaltmalar kullanilir, bunlar ilk gegtikleri yerde acik olarak yazilir.
Ilag adlar1 kullaniminda ilaglarn jenerik adlar1 Tiirkge okunuslarryla yazilir. Olgiim birimleri metrik sisteme uygun
olarak verilir; 6rnegin, "mg" olarak yazilir, nokta kullanilmaz; ek alirsa (,,) ile ayrilir. Laboratuar 6lgiimleri
Uluslararasi Sistem (US; Systéme International: SI) birimleri ile bildirilir.

Bilimsel sorumluluk

Makalelerin tiim bilimsel sorumlulugu yazarlara aittir. Gonderilen makalede belirtilen yazarlarin
calismaya belirli bir oranda katkisinin olmast 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. Yazarlarin tlimiiniin ismi makale bagliginin altindaki béliimde yer almalidir.



Yayin Ucretleri

Bu dergide yayin tamamen iicretsizdir. Yayin {icreti, bagvuru iicreti, makale isleme iicreti ve bir figiiriin,
rakamin veya tamamlayici verinin uzunluguna gére ek iicret 6denmesi gerekmez. Igerik ogeleri (Editdrler,
Diizeltmeler, laveler, Geri Cekmeler, Mektuplar, Yorumlar vb.) tamamen iicretsizdir.

Etik sorumluluk

Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir. Hayvanlar iizerinde yapilan
deneysel calismalarda, c¢alisma protokoliiniin ¢alismanin 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 gdrmesi halinde, makale ile ilgili arastirma verilerinin ve/veya etik kurul onayir belgesinin
sunulmasi yazarlardan talep edilebilir.

Intihal politikast

Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisi'ne (MAKU Sag. Bil. Enst. Derg.)
Gonderilen yazilar intihal a¢isindan degerlendirilir. Her gonderilen makale, iThenticate ve Turnitin yazilimi ile
intihal i¢in kontrol edilir. Makalenin benzerlik oran1 %20'nin iizerinde ise, revize edilmesi igin ilgili yazara geri
gonderilir. Eger makalenin yayinlanmasindan sonra intihal kanitlanirsa, bu makale derhal web sitesinden kaldirilir
ve ilgili yazarlara makalelerinin MAKU Sag. Bil. Enst. Derg.’de yaymlanmasinin 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 Yontem, Bulgular, Tartisma
ve Kaynaklar” boliimlerinden olugmalidir. Dergide yaymlanmak iizere gonderilen arastirma makaleleri kapak
sayfasi hari¢ en fazla 20 sayfa olmalidir. Arastirma makalelerinde kullanilacak tablo, ¢izim ve resim sayisi toplam
10°u gegmemelidir. Yazarlar gerek duyduklari takdirde “Tartigma” boliimiinden sonra “Tesekkiir” boliimii agarak
gerekli agiklamalari yapabilirler.

b) Derleme Makaleleri: Derleme makaleleri dergi editér/yayin kurulu tarafindan "¢agrili derlemeler” bagligi
altinda olusturulan alninda katki saglama potansiyeli olan yazilari igerir. Kaynakca bolimii en fazla 30
kaynakgadan olusturulmalidir. Derlemelerde kullanilacak tablo, ¢izim ve resim sayisi toplam 10’u gegmemelidir.
Kapak sayfast hari¢ en fazla 20 sayfa olarak hazirlanmalidir. Derlemelerde mutlaka “Oz, Giris, Sonug ve
Kaynaklar” boliimleri bulunmalidir.

¢) Olgu Sunumlar: Yazarlarin, herhangi planlanmis bir aragtirmaya dayanmayan ancak karsilastiklar1 yeni veya
ender gozlemlenen olgularin ele alindig, bilimsel degere sahip bilgileri iceren eserlerdir. Bu eserlerde gereksiz
uzatmalar1 Onlemek amaciyla en fazla 15 kaynak kullanilmali ve bu kaynaklarin giincel olmasma 6zen
gosterilmelidir. Kapak sayfasi hari¢ en fazla 5 sayfa olmali; “Oz, Giris, Olgu, Tartisma ve Kaynaklar”
boliimlerinden olusmalidir.

d) Kisa Arastirma Raporu: Dar kapsamli ele alinmis (sinirh sayida drnegin 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 sekil
sayist besi gegmemelidir.

e) Ozel Béliimler:

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 sayfayi
gecemez.

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

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

4. Web siteleri tanitimi: Derginin yaymn alaniyla ilgili konulardaki web sitelerini tanitici yazilardir; 1 sayfay
gecemez.

5. Kitap/tez tamiimu: Derginin yayin alaniyla ilgili konularda yaymlanmis bulunan kitaplari/tezleri tanitan
yazilardir; 3 sayfay1 gecemez.

I11- Makalelerin Diizenlenmesi
Dergiye gonderilecek yazilar tiirlerine gére, bashk sayfasi, ingilizce ve Tiirkge Ozetler, ana metin,
kaynaklar, tablo/sekil/resim boliimlerini icerir. Dergiye yaynlanmasi ig¢in goénderilen makalelerde asagidaki
bigimsel esaslara uyulmalidir: Yazi Microsoft Word programinda Times New Roman yazi stilinde 12 punto
biiytikliigiinde, siyah renkte, 1,5 satir aralifinda hazirlanmalidir. Kenarlardan 2,5 cm bosluk birakilmalidir. Her

Vi



sayfaya satir numarasi eklenmelidir.

Anatomik terimler Latincede yazildigi gibi kullanilmalidir. Giinlik tip diline yerlesmis terimler ise
okunduklar gibi Tiirkge yazim kurallarma uygun olarak yazilmalidir. ingilizce veya baska bir yabanci dildeki
sekli ile yazilan terimler tirnak iginde belirtilmelidir. Yazinin baslik sayfasinda, yazmin Tiirkce ve Ingilizce bashig
ve sayfa iistiinde kullanilmak iizere bosluklar da dahil 40 karakteri asmayacak sekilde Tiirkce ve Ingilizce kisa
baslik onerisi bulunmali. Calismalarm yapildigt klinik, anabilim dali/bilim dali, enstitii ve kurulusun adi
belirtilmelidir.

a) Bashik Sayfasi: Gonderilen makalenin kategorisini, bashgmi (Tiirkce-Ingilizce ve sadece ilk sozciigiin bas harfi
biiyiik), yazarlarm adlarmni (sadece bas harfleri biiyiik yazilir), ¢alistiklart kurumlar1 (rakamla dipnot olarak
belirtilmeli), yazigmalarin yapilacagi sorumlu yazarin adi, agik adresi, telefon ve faks numaralar1 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:Yazinn ana metni Oz ve Anahtar Kelimeler, Giris, Gere¢ ve Yontem, Bulgular ve
Tartisma basliklar1 iginde diizenlenir. Ozler ve anahtar sézciikler: Tiirkce ve Ingilizce olmak iizere iki dilde yazilir
ve yazinin bagligim da igerir.

0Oz 200 kelimeyi gegmemeli, ¢alismanin ana noktalar1 olan amacini, hayvan ve érnek popiilasyonunu,
metodunu ve Onemli sonuglarmni, calismadan elde edilen c¢ikarimi klinik olarak uygulanabilirligini
igermelidir. Yayint okumadan okuyucular i¢in anlasilir olmalidir ve 6zet icinde kaynaklara atif yapilmamalidir.
Tiirkge ve Ingilizce 6zetler ayr1 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 olmalidur.
Anahtar kelimeler i¢in www.nlm.nih.gov/mesh/MBrowser.html adresine bagvurulmalidir.

Giris boliimiinde yazinin dayandigi temel bilgilere ve gerekgelere kisaca deginildikten sonra, son
paragrafinda amag acik bir anlatimla yer alir. Gereg ve yontem bolimii gerekirse aragtirma/hasta/denek grubu,
araglar, uygulama ve istatistik degerlendirme gibi alt basliklara gore diizenlenebilir. Bu boliim g¢alismaya
katilmayan birisinin de rahatlikla anlayabilecegi aciklikta yazilmalidir. Bulgular boliimii ¢alismanin sonuglarmi
ozetler ve temel bulgular gerekirse tablo ve sekillerle desteklenir. Tartisma bdliimiinde ¢aligmanin bulgulart ilgili
yurt i¢i ve yurt disi galismalarin sonuglar1 baglaminda tartisilir; genel bir gozden gecirmeyi degil, 6zgiin bulgularin
tartistlmasini 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 bolimde belirtebilirler.

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

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

Metin iginde dogrudan atif yapilirken yazar veya yazarlarin soyadindan sonra parantez i¢inde kaynagin yayin yili
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 i¢inde 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).

Ayni yazarm ayni yil yayinlari séz konusu ise her biri “a” harfinden baslayarak kii¢iik harflerle isaretlenmelidir.
Ornek: .... (Bell, 2005a; Bell, 2005b; Bell, 2005c¢ ...). Atf yapilirken asir1 kaynak kullanimindan kagmilmalidir.

Kaynaklar listesinin diizenlenmesi:

Mendeley programi kullanan vazarlar asagida linki verilen dergi format stilini kullanarak calismalarmi

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

Kaynaklar listesinde yazar isimleri ve yayin yil1 koyu harflerle yazilmalidir. Kaynak listesi su sekilde
hazirlanmalidir:

i) Kaynak makale ise

Yazarlarin soyadlar1 ve adlarinin ilk harfi yazilmalidir. Devaminda sirasiyla makalenin yayin yili, makalenin adi,
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yayinlandig1 derginin agik adi, 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.

Yaymlanmak tizere kabul edilen ve DOI numarast bulunan, ancak heniiz basiilmamis 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) soyadlari ve adlarimin ilk harfi yazilmalidir. Devaminda sirasiyla kitabin yayin yil1, adi,
yayinevi veya yayinlayan kurulus ve yayinlandigi yer belirtilmelidir. Kaynak, kitaptan bir bolim ise bolim
yazarlarinin isminden sonra sirasiyla kitabin yayin yil1, boliimiin adi, editoriin soy ismi ve admin ilk harfi, béliimiin
a}.lmdlgl kitabin adi, yayinevi veya kurulus, yayinlandigi 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 soyad1 ve adinin ilk harfi koyu olarak yazilmali, kabul edildigi y1l, tezin baglig, tezin cinsi
(ytksek lisans veya doktora), tiniversitesi ve enstitiisii belirtilmelidir.

Ornek:

Bacinoglu, S., 2002. Boga spermasinda farkli eritme siireleri ve eritme sonrasinda olusturulan soguk soklarmin
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 adi yoksa web sitesinin veya kaynagin adi) yazilir. Daha sonra
sirasiyla 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/cc3¢c2261-7dc8-4225-bf79-
9a47fbc2287b.pdf (Erisim 20.06.2008)

v) Kaynak bilimsel toplantida sunulmus bir bildiri ise

Yazarlarin soyadi ve adinin bas harfinden sonra sirasiyla toplantinin yili, bildirinin baslig, toplantinin adi, toplantt
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 sirasma gore numaralandirilmali, kisa basliklarla ifade edilmeli ve metin i¢inde tablo
numarasi verilerek (6rnegin Tablo 1) atifta bulunulmalidir. Tablo basliklar1 tablonun iist boliimiine yazilmalidir.
Tabloda kullanilan kisaltmalar ve gerekli agiklamalar tablo altinda verilmelidir.

f) Sekil ve Resimler: Metinde kullanilan fotograflar, grafikler ve c¢izimler metin icinde sekil adi ile
kullanilmalidir. Sekiller kullanim sirasina gére numaralandirmali ve kisa bagliklarla 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 cekmek 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 basvurusu yalnizca online olarak http://dergipark.gov.tr/maeusabed adresi {izerinden kabul
edilmektedir. Sorumlu yazar, makale ile birlikte génderecegi tiim dosyalar1 yukaridaki internet adresinde bulunan
yeni makale gonder ikonunu tiklayarak sisteme ekleyebilir. Yazarlar dergiye gonderi yapmadan once kayit
olmalidir. Kaydolduktan sonra, ana sayfadaki Mehmet Akif Ersoy Universitesi Saglk Bilimleri Enstitiisii Dergisi
ikonuna tiklayarak; yazim kurallarma gore diizenlenmis bilimsel ¢alismayt dergi panelindeki Makale Gonder
kismindan 4 basamakli (baslarken, yiikleme, kaynaklar, 6nizleme&gdnder) gonderi islemini yapabilir. Gonderilen
makalede 6n degerlendirme agamasi sirasinda yazar kiinyeleri, ¢alismanimn yapildigi kurum, etik kurul ya da 6zel
izin adres bilgileri gibi tanitic1 bilgiler igermemelidir. On degerlendirmeden (bilimsel nitelik, dil, yazim kurallart
kontrolii, Intihal kontrolii iThenticate ve Turnitin programi,) gegen bilimsel ¢alismalarmn hakem atamasi yapilir.
Sorumlu yazar makalenin hangi asamada oldugunu sistem panelindeki Siirecteki Makaleler kismindan takip
edebilir. Atanan hakemlere, kor hakemlik kurallari gergevesinde ¢alismanin tam metni, sekil, tablo, grafik ve
resimleri sistem iizerinden yiiklenerek e-posta araciligiyla makale degerlendirme talebi gonderilir. Hakemler e-
posta araciligiyla gonderilen linke tiklayarak talebi kabul ya da reddederler. Kabul eden hakemler, kararlarini
sistem iizerinden en fazla 1 ay i¢inde sebeplerle birlikte yiiklemelidirler. Hakemin dnerdigi diizeltme var ise tekrar
yazara gonderilir. Istenilen diizeltmeler 1 ay icinde tamamlanip génderilmedigi takdirde makale otomatik olarak
iptal edilecektir. Editor, makalelerin yaym 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 hicbir sekilde bagka amaglar
icin kullanilmayacaktir.

Bu dergi; bilimsel arastirmalart halka iicretsiz sunmanin bilginin kiiresel paylasimini artiracagi ilkesini
benimseyerek, icerigine aninda agik erisim saglamaktadir.
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INSTRUCTIONS TO AUTHORS

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

Mehmet Akif Ersoy University Journal of Health Sciences Intitute (MAKU J. Health Sci. Inst.) is the
publication of Mehmet Akif Ersoy University Health Sciences Institute. It is published two times annualy. The
journal is a peer-reviewed scientific journal in which basic and clinical scientific articles in the field of medical
sciences (veterinary, medicine, dentistry, nursing and sports sciences) are published. The language of the journal
is 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 use of laboratory 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 Acrticles 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.

LEINT3 LEINNT3

“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; DOI 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:

Bacinoglu, S., 2002. Boga spermasinda farkli eritme siireleri ve eritme sonrasinda olusturulan soguk soklarmnin
spermatolojik dzelliklere 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 numbered according to the sequence of referral within the
text (Table 1). Each table has a title and, when necessary, explanations are given under the table (e.g. abbreviations
given in the table). Each table should be understandable without need for referral to the text. Each table should be
referred to in the text..

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

I\VV- 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 Ersay 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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Kolonoskopi Uygulanan Hastalarin Memnuniyet Durumlarinin Belirlenmesi
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Oz: Bu arastirmanin amact kolonoskopi uygulanan hastalarin islem stirecinden memnuniyet durumlarini belirlemektir.
Tanimlayict tipteki arastirma bir Gniversitesi hastanesinin (Edirne, Tirkiye) kolonoskopi tinitesinde 01 Mart 2019 —
30 Temmuz 2019 tarihleri arasinda kolonoskopi uygulanan 129 hastanin katilimiyla gerceklestirildi. Calisma 6ncesinde
etik kurul izni ve hastalardan gonillli olurlart alinmistir. Veri toplamada “Kolonoskopi Memnuniyet Anketi”
kullanildi. Ankette puan araligt 0-10 idi. Veriler SPSS 22.0 bilgisayar programi ile Ki-Kare ve Spearman korelasyon
analizi kullanilarak analiz edildi. Hastalarin yas ortalamalarinin 54,5£15,9 yil, %55,8’inin (n=72) erkek, %061,2’sinin
(n=79) ilk6gretim mezunu oldugu belirlendi. Hastalarin genel memnuniyet puan ortalamalari 6,7£1,7 olarak bulundu.
Cinsiyetin, kolonoskopi yapilma zamaninin ve deneyiminin genel memnuniyet puan ortalamalarmnin etkiledigi
belirlendi (p<0.05). Calismada kolonoskopi uygulanan hastalarin siirecten genel olarak memnun olduklar
belirlenmistir. Kolonoskopi uygulanacak hastalarda hasta memnuniyetinin arttirilmasi i¢in hasta bakiminda 6zellikle
ilk kez kolonoskopi uygulanacak hastalarin siire¢ hakkinda daha 6zenli bilgilendirilmelerini, hasta bakiminda 6zellikle
tolere edilebilitligi daha iyi olan bagirsak hazirligi uygulamalarinin tercih edilmesini ve islem giinii Gnitede bekleme
strelerinin kisaltilmasini dnermekteyiz.

Anahtar Kelimeler: Hasta memnuniyeti, Hasta, Kolonoskopi.

Abstract: The purpose of this study was to determine the satisfaction status of patients undergoing colonoscopy.
This descriptive study was conducted between March 1 - July 30, 2019, at the colonoscopy unit of a university hospital
(Edirne, Turkey) with 129 patients. Prior to the study, ethical permission and voluntary consent of the patients were
obtained. Colonoscopy Satisfaction Questionnaire was used for data collection. Questionnaire was scored between 0-
10. Data were analyzed using Chi-square and Spearman correlation analysis with SPSS 22.0 computer program. The
mean age of the patients was 54.5 = 15.9 years, 55.8% (n = 72) were male and 61.2% (n = 79) were graduated from
primary school. The mean overall satisfaction score was found to be 6.7 = 1.7 points. It was determined that gender,
time of colonoscopy and experience were affected by the overall satisfaction score averages (p <0.05). In the study,
it was determined that patients who undergoing colonoscopy were generally satisfied with the process. In order to
increase satisfaction of patients undergoing colonoscopy, we recommend that patients who undergo colonoscopy for
the first time should be informed more carefully about the process, bowel preparation procedures with better
tolerability should be preferred among the patient care and waiting times in the unit on the day of the colonoscopy
procedure should be shortened.

Keywords: Patient satisfaction, Patient, Colonoscopy.
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Girig olarak tanimlanmaktadir (Apay ve Arslan, 2009;
Mohan ve Kumar, 2011). Hasta memnuniyeti,

Hasta memnuniyeti bireylerin saglik hizmetleri hastay1, sunulan hizmeti, kurumun ve saglk

hakkindaki beklentiletine karst aldiklart hizmete calisanlarinin ~ hizmet  sunumunun  kalitesini

iliskin  olusturduklart  kisisel ~degerlendirmeler kapsayan ¢cok yénlii bir kavramdir (Apay ve Arslan,
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2009). Hasta memnuniyeti, tedavi ve bakim
kalitesinin degerlendirilmesinde, saglik hizmeti
etkinliginin ve saglk kuruluslarinin  revizyon
ihtiyacinin belitflenmesinde, tespit edilen sorunlara
¢6zumlerin olusturulmasinda 6nemli bir belirtec
olarak kabul edilmektedir. Hasta memnuniyetinin
kalitesinin

Olctlmest, hizmet

surdurtlmesi/geligtitilmesi ~ ve  memnuniyeti
etkileyen  faktOtlerin = belitlenmesi  acisindan

o6nemlidir (Apay ve Arslan, 2009).

Ginimiizde artan kronik hastalilk ve kanser
oranlarina baglt olarak tani ve tedavi amactyla
uygulanan endoskopik prosediitlerin sayisinda da
artty  gorilmektedir  (Halk  Saghgt  Genel
Mudurlags, 2018; Keskinkilic ve ark. 2015).
Bunun bir sonucu olarak endoskopi hizmetinin
kaliteli sunulmasi 6nemli bir gereksinim olarak
ortaya ctkmaktadir (Rizk ve ark. 2015).
Kolonoskopik islemlerde islem éncesinde yetersiz
bilgilendirme (Lee ve ark., 2019; Lee ve ark. 2015;
Loftus ve ark. 2013) uzun bekleme siiresi
(Fernandez-Landa ve ark. 2019; Lee ve ark. 2015;
Loftus ve ark. 2013), ekip tarafindan sergilenen
profesyonel olmayan davranglar (Galvez ve ark.
2017), endoskopi tinitelerindeki fiziksel ve medikal
donanim yetersizligi (Loftus ve ark. 2013) gibi
faktorlerin hasta memnuniyetini olumsuz etkiledigi
belirtilmektedir. Ote yandan, islem 6ncesi randevu
zamaninin hatirlatidlmasinin (Galvez ve ark., 2017),
islemin konforlu bir sckilde gerceklesmesinin
(Fernandez-Landa  ve ark. 2019)  hasta
memnuniyetini arttirdift belirlenmistir.

Hasta memnuniyetinin yiiksek olmasi, hastalarin
kolonoskopi taramalarina tekrar katilimi icin tesvik
edici bir faktor olarak gosterilmektedir (Loftus ve
ark. 2013). Kolonoskopi islemi yetersiz bagirsak
hazithigt nedeniyle kaliteli gorintinin elde
edilemedigi, ¢ekuma ulasamama gibi nedenlerle
islemin tamamlanamadigl, bireyin kolorektal
kanser acisindan risk  faktord  tasidigt  ve
kolonoskopik incelemede adenom saptandigi
durumlarda tekrar edilmelidir (LLebwohl ve atk.,
2010; Krist ve ark., 2007). Bu noktada hastalarin
tekrar kolonoskopilerine katilimint saglamak icin
memnuniyeti saglamak Onem arz etmektedir
(Loftus  ve ark. 2013). Bununla birlikte

kolonoskopi isleminden memnun kalan hastalarin

islemin etkilerinden kurtulmalarinin hizli oldugu
(Masaracchia ve ark, 1999) ve saglk
profesyonelleri  ile isbirligi icinde oldugu
belirtilmektedir (Crow ve ark. 2002). Kolonoskopi
isleminin basarili ve kaliteli yapilabilmesi icin
kolonoskopi sonrast hastalarin memnuniyetinin
degerlendirilmesi ve memnuniyeti arttiran ve
azaltan faktSrlerin  belitlenmesi  6nerilmektedir
(Waye ve ark. 2013; Lin ve ark. 2007).

Bu arastirmanin amaci kolonoskopi uygulanan

hastalarin = islem  strecinden = memnuniyet

durumlarini belirlemektir.
Gereg ve Yontem

Tanimlayict tipteki arastirma Trakya Universitesi
Saglik Aragtirma ve Uygulama Merkezi (Edirne,
Ttrkiye) endoskopi Unitesinde 01 Mart 2019 — 30
Temmuz 2019 tarihleri arasinda kolonoskopi
uygulanan 129 hastanin katilimiyla gergeklestirildi.
Loftus ve ark.’tn 2013 yilinda yaptiklart calismadaki
bulgularin dahilinde endoskopi i¢in evde bekleme
siresinden ~ memnuniyete  iliskin  saptanan
mikemmellik oranina (%30) goére, %95 gliven
dizeyinde, %5 tolerans 6ngorerek Ornekleme
alinmast gereken en az kisi sayist 129 kisi olarak

hesapland.

Ornekleme cesitli endikasyonlar ile genel cerrahi
dnitesine total

poliklinigi kolonoskopi
kolonoskopi islemi icin bagvuran hastalardan;
arastirmaya katilmaya goniilli olan, zihinsel engeli
olmayan, 18 yasiu dolduran, okur yazar, Tirkee

iletisim kurabilen hastalar dahil edildi.
Kolonoskopi siireci

Endoskopi tnitesinde kolonoskopi islemleri igin
randevu verme islemi mevcut randevu kayitlarina
ve hastalarin tercihlerine gére hemsire tarafindan
yapilmaktadir. Hastaya randevu giinii ve saati s6zel
olarak séylenmekte ve hazirlik siirecini anlatan

bilgilendirme formunun tizerine yazilmaktadir.

hakkinda
bilgilendirme hemsire tarafindan sézli ve yazili

Bagirsak  hazirhigr  uygulamalar
olarak yapilmaktadir. Islemden w¢ giin 6nce
hastalarin  berrak stvi diyet (su, elma suyu,

haslanmis stiziilmis tavuk veya et suyu, tanesiz
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komposto) uygulamasi istenmektedir. Bagirsak
hazirhiginda bélinmiis doz rejim uygulanmaktadir.
Hastalardan islemden bir glin 6nce glen ve gece
olmak tizere iki adet Sodyum fosfat — oral soliisyon
[45 ml] ve gece bir adet sodyum fosfat — rektal
soliisyon [133 ml] ve islem glinii sabahi bir adet
[133 ml]|

tamamlamasi

sodyum fosfat — rektal soliisyon
kullanarak  bagirsak  hazirligini
istenmektedir. Islemden bir giin 6nce saat
24:00’dan sonra oral alm durdurmasi gerektigi

sOylenmektedir.

Kolonoskopi ekibinde deneyimli tek hekim ve iki
sabit Sabah
kolonoskopileri sabah 8'den 12'ye kadar ve

hemsire  yer  almaktadir.
6gleden sonra kolonoskopileri saat 12'den 17:00%¢
kadar uygulanmaktadir. TUm islemlerde bilingli
sedasyon saglamak icin farkli dozlarda propofol

uygulanmaktadur.
Veri toplama

Verilerin toplanmasinda konuya iliskin literatiir
incelemesi  (Fernandez-Landa ve ark., 2019;
Brottons ve ark., 2019; Ghouri ve ark., 2017;
Eckardt ve ark., 2008; Lin ve ark., 2007) sonrast
aragtirmacilar tarafindan olusturulan, iki boélim
(kolonoskopi 6ncesi memnuniyet ve kolonoskopi
sonrast memnuniyet) ve on yedi sorudan olusan
“Kolonoskopi Memnuniyet Anketi” kullanilds.
illiskin “Hig
memnun kalmadim” yamtt “0” puan ve “Cok

Memnuniyete sorulara verilen
memnun kaldim” yamit1 “10” puan olarak gorsel

analog skala ile degerlendirildi.

Islem 6ncesinde endoskopi iinitesi bekleme
odasinda hastalardan anketin ilk boéliiminde yer
alan bireysel degiskenleri (yas, cinsiyet, egitim
diizeyi, kolonoskopi deneyimi, hastanede yatma
durumu) ve kolonoskopi Oncesi memnuniyet
durumlarint (randevu giiniine kadar evde beklenen
zaman, endoskopi unitesinin fiziksel donanimi,
bagirsak hazirliginda uygulanan diyet, lavman, agiz
yoluyla alinan ilaclar, islem hakkinda yapilan
bilgilendirme) sorgulayan sorulari cevaplandirmasi
istendi. Islemden 45-60 dk. sonra hastalardan
endoskopi tnitesi ayilma odasinda isleme iliskin
degiskenler  (kolonoskopi  yapilma  zamani,
gerektiginde aynt sartlarda kolonoskopi yaptirma
istegl) ve kolonoskopi

sonrast memnuniyet

59

durumlarint (islem icin beklenen zaman, islem
anestezi
ekibinin

yaklasimi,) sorgulayan anketin ikinci bélimunde

konforu, islem sirasinda (narkoz)

uygulamasindan, endoskopi genel

yer alan sorulara cevap vermesi istendi.
Istatiksel analiz

Verilerin ~ degetlendirilmesinde ~ SPSS  22.0
(Armonk, NY: IBM Corp, ABD) programindan
yararlanilarak Shapiro Wilk normalite testi, Ki-
Kare, Spearman korelasyon analizi kullanildi.
Istatistiksel anlamlilik diizeyi p<0.05 olarak kabul

edilmistir.
Etik yaklasim

bilimsel
aragtitmalar etk kurulun’dan izin (2018/435
protokol kodlu, 20/16 karar no’lu) alinmistir.

Calisma  Oncesinde  Universitenin

Arastirma 6ncesinde hastalara calisma hakkinda
aciklama yapilarak verdikleri bilgilerin sadece
bilimsel amacli olarak kullanilacagy bilgisi verildi ve
sOzli olarak bilgilendirilmis goéntllii  izinleri
alinmustir.

Bulgular

Hastalarin  yag ortalamalarinin  54,5£15,9  yil,
%55,8’inin  (n=72) erkek, %061,2’sinin  (n=79)
lkogretim mezunu oldugu belirlendi. Hastalarin
%93,8’Inin giiniibirlik hasta oldugu tespit edildi.

Kadinlarin  erkeklere ve kolonoskopi islemi
Ogleden o6nce  yapianlarin  Sgleden  sonra
yapilanlara gére genel ~memnuniyet puan

ortalamalarinin daha yliksek olusu istatistiksel
acidan anlamh bulundu (p<0.05). Kolonoskopi

deneyiminin genel memnuniyet puan
ortalamalarini  olumlu  etkiledigi  belirlendi
(p<0.05). Gerekli oldugu takdirde tekrar

kolonoskopi yaptirmayt kabul edecegini bildiren
hastalarin  memnuniyet puan ortalamalarinin
anlamh diizeyde daha yiksek oldugu belirlendi
(p<0.05).
ortalamalart arasinda iligki saptanmadt (p>0.05),
(Tablo 1).

Yas ile genel memnuniyet puan

Hastalarin genel memnuniyet puan ortalamalart
6,711,7 olarak belitlendi. Calisgmada en yuksek
puan ortalamasina sahip ilk ii¢ nedenin; endoskopi
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ekibinin yaklasimi, islemde bilin¢li sedasyon
uygulanmast ve islem Oncesinde bilgilendirilme
yapilmast oldugu belitlenirken, en disik puan

Tablo 1. Hastalarin Bireysel ve Kolonoskopiye liskin Ozellikleri (n=129).

ortalamasina sahip ilk ii¢ nedenin; diyet, lavman

uygulamast ve islem giinii endoskopi tnitesinde
bekleme siiresi olarak belirlendi (Tablo 2).

Oellikler Ort+SS Toplam  memnuniyet Ist?tlksel
puan ortalamasi deger
=0,51
+ =Y
Yag 54.5%15,9 b=0.567
n %
J’_
o Kadin 57 442 7017 X2=80,725
Cinsiyet —0.000
Erkek 72 558 6417 p=5
Tlkégretim 79 61,2 6,9%1,5
. #X2=71,179
ve e . . + b
Egitim seviyesi ~ Lise 26 20,2 6,524 p=0,061
Universite 24 18,6 6,111.2
J’_
Endoskopi Bvet > ALy 69ELT X2=71,179
deneyimi Hayir 75 581  64t17 p=0,000
o N
Hastanede yatis Gunubirlik hasta 121 93,8 6,7t1,7 ¥X2=03.275
durumu Yatan hasta 8 62  73%23 p=0839
+
Kolonoskopi ~ ~Pah 2 »8 2T #X2=57,348
yapmazamant 55400 gonra 57 442 6,0+14 p=0,030
Gerektiginde i
aynt  sartlarda ' 85 69 T3ELT *X2=84,536
kolonoskopi Hayir a4 34.1 56411 p=0,000

yaptirma istegi
n: Hasta sayisi, SS: Standart sapma, *Ki kare test, r: Spearman korelasyon analizi

Tartigma etkileyen bagimsiz bir faktdr olmadigint tespit

etmistirler. Yoon ve ark. (2018) kolonoskopi

Bu aragtirmada kolonoskopi uygulanan hastalarin siirecinden  erkekletin daha memnun  kaldigins

kolonoskopi siirecinden memnuniyet durumlari

bildirmislerdir. Calisma sonuclart  arasindaki

literatiir dogrultusunda tartsiimistir. farkliliklarin kiiltiirel 6zelliklerden kaynaklandig

Kadmlarin dustintlebilir. Elde edilen sonuglarina bakiddiginda

ortalamalarinin daha ylksek olusu istatistiksel
acidan anlamli bulundu (p<0.05). Lin ve ark.
(2007) ve Ghouri ve ark. (2017) calismalarinda
cinsiyetin memnuniyet diizeylerini etkilemedigi
belirtilmisken, Fernandez lLanda ve ark. (2019)

cinsiyetin tek basina genel memnuniyet skorlarim

erkeklere  memnuniyet  puan

cinsiyetin hasta memnuniyeti tzerinde etkisini

inceleyen yeni ¢alismalara ihtiyac  oldugu

sOylenebilir.
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Tablo 2. Hastalarin Memnuniyet Durumu
n=129).

Memnuniyet durumu OrtxSS
Kolonoskopi ekibi 8,5+1,7
Sedasyon 7,8£1,9
Islem 6ncesi bilgilendirme 7,6£2.6
Islem konforu 7,3£1,9
Unitenin fiziksel donanimi 6,912.8
Randevu icin evde bekleme siresi  6,4%2.6
Oral laksatif 5,813,2
Lavman 5,513,2
ll'ilzr?mg:?éir :Srildoskopi Unitesinde 55432
Diyet 54129
Genel memnuniyet 6,711,7

n: Hasta sayisi, SS: Standart sapma

CGalismada  kolonoskopi  deneyiminin  genel

memnuniyet puan ortalamalarini olumlu etkiledigi
belitlenirken, literatirde (Mullitinovic ve atk.,
2012; Kog¢ ve ark., 2011) hastanede yatma
deneyimi olan hastalarin hastanede yatis Gykusi
olmayan hastalara gbére memnuniyet puan
ortalamalarinin daha yitksek oldugu belirlenmistir.
Hasta memnuniyeti gecmis deneyimler ve gelecege
yonelik beklentilerden etkilenerek sekillendigi icin
(Vural ve ark., 2015), deneyimli hastalarin tim

sireci Onceden yagayarak Ogrenme avantaji

memnuniyet  puan  ortalamalarina  olumlu
yansirken, ilk kez kolonoskopi uygulanacak olan
hakkinda  beklentileri
belirsizliklerin memnuniyet puan ortalamalarina
Caligmada

kolonoskopi islemi 6gleden 6nce yapilanlarin

hastalarin  siire¢ ve

olumsuz yansidigr gorilmektedir.
Ogleden sonra yapilanlara gére genel memnuniyet
puan ortalamalarinin  daha yiksek oldugu
belitlenirken, Chan ve Goh (2012) ¢alismalarinda
hastalarin yaklastk Ggte birinin kolonoskopi islemi
giinii uzun bekleme siiresinden memnun kalmadigt
belirlenmistir. Literatiirde 6gleden sonra yapilan
kolonoskopilerin sabah kolonoskopilerinden daha
yuksek basarisizlik oranlarina sahip oldugu ve cift
doz laksatif gereksiniminin olabildigi
bildirilmektedir (Teng ve ark. 2016; Sanaka ve ark.,
2000). Bir diger ¢alismada var olan endoskopisini
iptal edip randevusunun sabah olmasini isteyen
hastalarin bildirilmistir ~ (Castro

oldugu

ve
ark.,2019). Hastalarin bagirsak hazithgt streci
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nedeniyle bazi fiziksel problemler (halsizlik, bas
dénmesi vb.) yasayabildikleri (Ozkan ve Findik,
2018) gbz 6nitinde bulundurulursa isleme 6gleden
once alinmalart memnuniyet puan ortalamalarinin

yuksek olmasint aciklayabilir.

hastalarin tekrar

%065,9’unun
kolonoskopi yaptirmaya karst istekli
belirlenitken, literatiirde hastalarin %56-98,2’sinin
tekrar kolonoskopi yaptirmaya karst istekli oldugu
belitlenmistir (Loftus ve ark., 2013; Takhashi ve
ark., 2005). Eckardt ve ark. (2008) bu orant %92,
Lee ve ark. (2015) %060,1 ve Lee ve ark (2004)

%78,4 olarak belirlemistir. Memnuniyet puan

Calismada
oldugu

ortalamast  yiksek olan  hastalarin  tekrar
kolonoskopi yaptirma isteklerinin anlamli diizeyde
daha yiiksek oldugu belirlenirken, Loftus ve ark.
(2013) yiiksek memnuniyet puan ortalamalarinin
tekrar kolonoskopi yaptirma istekliligine olumlu
Pohl (2017)

memnuniyetinin islemi tekrar yaptirma istegini

yansidigin1  bildirmistir. hasta
etkileyen bir faktér oldugunu belirtmektedir.
Siirecten memnun kalan hastalarin ayni hizmetten
istekliliklerinin - de  olumlu

tekrar yararlanma

etkilendigi gorilmektedir.

Hastalarin genel memnuniyet puan ortalamalart
6,7£1,7 olarak belitlenitken, Lee ve ark. (2004)
calismalarinda bu c¢alisgmadakine benzer sekilde
puan ortalamasinin 10 puan tzerinden 7,2£2,6 ve
Hatoum ve ark. (2016) calismalarinda hastalarin
genel memnuniyet puan ortalamasinin 100 puan
tzerinden 96,2174,5 oldugu bildirilmistir. Brotons
ve atk. (2019) calismalarinda hastalarin % 79,5'nin
genel olarak stirecten “memnun” oldugu, Wen ve
ark. (2017) calismalarinda hastalarin %94,1’inin
kolonoskopi
belirlenmistir. Loftus ve ark. (2013) hastalarin

deneyiminden memnun kaldig

%86’s1n1n islemden ¢ok memnun veya memnun

kaldigin1  belirtmislerdir.  Calisma  sonuglart
hastalarin genel olarak kolonoskopi stirecinden

memnun kaldiklarint ortaya koymaktadir.

Bununla birlikte, c¢alismada en yiksek puan
ortalamasina sahip ilk ¢ memnuniyet nedeninin
endoskopi ekibinin yaklagimi, islemde bilingli
islem  hakkinda
bilgilendirilme yapilmast oldugu belirlenirken,

sedasyon uygulanmasi ve

Brotons ve ark. (2019) calismalarinda, hastalarin
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endoskopi personelinden, endoskopi hekiminden
ve islem hakkinda bilgilendirilmekten dolayt
memnun olduklart bildirilmistir. Sanders ve ark.
(2018), Bistritz ve ark. (2018) endoskopist hekimin

hasta memnuniyetinde en 6nemli faktér oldugunu

belitlemislerdir.  Brotons ve ark. (2019)
calismalarinda  hastalarin  endoskopi  ekibinin
profesyonel davranislarindan ve hos
yaklagimlarindan memnun kaldiklarint

belitlemislerdir. Calismaya katilan hastalarin islem
strasinda uygulanan sedasyondan yiitksek derecede
memunun kaldiklart belirlenmigtir. Aljebreen ve ark.
(2014)
hastalarin genel memnuniyet puan ortalamalari

calismalarinda  sedasyon  uygulanan
sedasyon uygulanmayan hastalara gére anlaml
diizeyde yiksek belirlenmistir. Yantk ve ark. (2007)
st gastrointestinal sistem endoskopisi uygulanan
hastalarda  sedasyon uygulanmayan
%86,4’inin
kalmadiklarini belirlemislerdir. Calisma bulgularina
benzer sekilde Lee ve ark. (2019) islem hakkinda

bilgilendirme yapilmasindan hastalarin memnun

gruptaki

hastalarin islemden  memnun

oldugunu belirlemistirler. Brotons ve ark. (2019)
islem Oncesi bilgilendirmesinden hastalarin yitksek
diizeyde memnun kaldigint bildirmiglerdir. Bistritz
ve atk. (2018) caligmalarinda hekim/hemsire
tarafindan bilgilendirmeden memnuniyet orant
%99,0-99,5

sonuglart

olarak  belitlenmistir.

ekibinin,

uygulamanin ve islem hakkinda bilgilendirmenin

Calisma
endoskopi sedasyon
genel memnuniyet puan ortalamalart tzerinde
etkin bir payt oldugunu gostermektedir.

Calismada en diigiik puan ortalamasina sahip ilk ti¢
nedenin; diyet, lavman uygulamasi ve islem giini
endoskopi tnitesinde bekleme siiresi oldugu
belitlendi. Bagirsak hazithig prosediirinin hastalar
tarafindan siirecin en kot ve istenmeyen kismi
olarak kabul edilmesi (2013) calismada diyet ve
lavmandan

memnuniyetin - en disik puan

ortalamasina sahip olmasinin nedenini
aciklayabilir. Fernandez-Landa ve ark. (2019) hasta
memnuniyetinin islem 6ncesi bekleme stiresi kisa
olan (otuz glinden az), hastalarda daha yiiksek
oldugunu belitlemislerdir. Eckardt ve ark. (2008)
islem gint endoskopi Unitesinde bekleme siiresi
ile memnuniyet arasinda negatif bir iliski oldugunu
belirlemislerdir. Calisma sonuglarina gore hasta

memununiyetini bagirsak hazirligt uygulamalari ve
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uzun bekleme stresinin  olumsuz etkiledigi
gorillmektedir.

Sonug

Calisma  bulgulart  kolonoskopi  hastalarinin

stirecten genel olarak memnun olduklarini ortaya
koymaktadir. Kolonoskopi uygulanacak hastalarda
hasta memnuniyetinin arttirilmasi
bakiminda  Szellikle ik  kez

uygulanacak hastalarin stire¢ hakkinda daha 6zenli

icin  hasta
kolonoskopi

bilgilendirilmelerini, hasta bakiminda 6zellikle
tolere edilebilitligi daha iyi olan bagirsak hazirlig
uygulamalarinin tercih edilmesini ve islem giin

unitede  bekleme  surelerinin  kisalttlmasini

onermekteyiz.

Tesekkiir

Calismaya katilan tim hastalara tesekkir ederiz.
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Efficacy of Cyclosporine A 0.05% in the Treatment of Patients with Dry Eye Syndrome
Kurn Goz Sendromin Hastalarm Tedavisinde %00,05 Siklosporin A’nmin Etkinligi
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Abstract: Dry eye is one of the most common ocular diseases in the eldetly population and has increasing
importance. Aging, decreased hormones and systemic autoimmunity are among the common causes of dry eye disease.
Although the etiology of dry eye can change, it is known that the main cause is the inflammation in both lacrimal
glands and ocular surfaces. To evaluate the effectiveness of topical cyclosporine A (CsA) 0.05% which is an immune-
modulatory agent in the treatment of dry eyes, total of 51 patients with dry eye syndrome were included in our study.
Forty-six of the patients were female while 5 patients were male. The mean duration of medication use of the patients
was 8.72 = 3.59 months (6-16 months). There was a statistically significant difference between the pre-treatment
Schirmer scores and Schirmer scores found in 1st, 6 th and last month controls of Sjégren and Non-Sjégren groups
(p<0.05) while there was no statistically significant difference between Sjégren and Non-Sjégren groups (p>0.05). In
conclusion, it was found that there was a significant increase in Schirmer and fluorescein TBUT scores and tear
meniscus height of both Sjégren and and Non- Sjégren groups.

Keywords: Dry eye, Cyclosporin A, Sjégren syndrome.

Oz: Kuru g0z, yaslt popilasyonda en sik gorilen okiler hastaliklardan biridir ve 6nemi giderek artmaktadir.
Yaglanma, azalmis hormonlar ve sistemik otoimmiinite kuru géz hastaliginin yaygin nedenleri arasindadir. Kuru goz
etiyolojisi degisebilse de ana nedenin hem lakrimal bezlerde hem de okiler yiizeylerde inflamasyon oldugu
bilinmektedir. Kuru géziin tedavisinde immiin modulatér bir ajan olan topikal siklosporin A (CsA) % 0,05'in
etkinligini degerlendirmek icin toplam 51 kuru gbz sendromu hastast ¢aligmaya dahil edildi. Hastalarin 41'i kadin, 5'i
erkekti. Hastalarin ortalama ila¢ kullanim stiresi 8.72 £ 3.59 ay (6-16 ay) idi. Tedavi 6ncesi Schirmer skorlart ile Sjégren
ve Sjogren olmayan gruplarin 1., 6. ve son kontrollerinde bulunan Schirmer skorlart arasinda istatistiksel olarak anlaml
bir fark gozlendi (p<0.05). Sjégren ve Non- Sjégren gruplart arasinda ise anlamli fark yoktu (p> 0.05). Sonug olarak
hem Sjégren hem de Sjégren olmayan gruplarin Schirmer ve floresein TBUT skorlarinda ve gézyast meniskis
yiiksekliginde anlamli bir artig oldugu bulundu.

Anahtar Kelimeler: Kuru goz, Siklosporin A, Sjogren sendromu.
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Introduction

Dry eye is one of the most common ocular
diseases in the elderly population. Aging,
decreased hormones and systemic autoimmunity
(Sjogren’s syndrome) are among the common
causes of dry eye disease. Dry eye symptoms
occurred due to Sjogren’s syndrome affects
approximately 1-2% of the population and more
than 90% of patients are women (Bozkurt and
Irkec, 2013; Brignole et al., 2000).

The etiopathology of dry eye has been understood
recently. Although the etiology of dry eye can
change, it is known that the main cause is the
inflammation in both lacrimal gland and ocular
surface (Perry, 2008). According to the current
findings, it is believed that the ocular surface can
be returned to a more normal state by breaking the
inflammatory chain preventing T cell activation
and cytokine production (De Paiva et al., 2019;
Stevenson et al., 2000).
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It is thought that cyclosporine emulsion acts as a
partial immunomodulator in patients having
keratoconjunctivitis sicca associated with ocular
inflammation and suppressed tear production (Sall
et al,, 2000). It has been demonstrated in the
studies on surface conjunctival biopsy samples
taken from dry eye patients where CsA suppressed
the inflammatory process (Turner et al, 2000;
Kunert et al., 2000).

In this study, he effectiveness of topical
cyclosporine A (CsA) 0.05% which is an immune-
modulatory agent in the treatment of dry eyes was

investigated.
Materials and Methods

A total of 102 eyes of 51 patients (46 females, 5
males) who applied to Ankara Numune Training
and Research Hospital 2rd  Ophthalmology
Department with dry eye complaints were
included in the study. The study was carried out
prospectively. The mean age of the patients was
49.9 + 11.01 years. Twenty-nine patients were
included in Sjégren group while 22 patients were
in Non-S§jogren group. 54.9% of the patients were
diagnosed as moderate, 23.5% mild and 19.6%
severe dry eye. In the treatment, topical CsA
0.05% was applied as 2x1/day. The mean duration
of medication use of the patients was 8.72 = 3.59
months (6-16 months). The efficacy evaluation
was based on the presence of punctate staining,
fluorescein tear breakup time (TBUT), Schirmer
test score and improvement in symptoms
according to ODSI. Patients were evaluated three
times in total as the 15t month control, 6t month

control and last control.

Routine ophthalmic examination of patients
including visual examination, intraocular pressure
measurement and biomicroscopic examinations
was catried out. The Ocular Surface Disease Index
(OSDI), a subjective assessment scale to measure
the degree of dry eye and its effect on visual

function was used (Koksoy Vayisoglu et al., 2019).

Having symptomatic dry eye disease despite
standard treatment, Schirmer II test score of < 15
corneal and

mm/5  secs, interpalpebral

conjunctival staining, normal eyelid anatomy and
blink function and corrected visual acuity of =
20/100 (0.2) wete determined as the critetia to be
included in the study. Patients with active ocular
infection, ocular rosacea, eyelid diseases such as
entropion and ectropion, severe blepharitis or
inflammation of the edges of eyelids, patients who
used contact lens during the study, had ocular
surface surgery or trauma in the previous 12
months (e.g. LASIK), patients with recurrent
herpetic  keratitis, pregnancy, breastfeeding
history, uncontrolled systemic disease, medication
use which may affect tear function such as
systemic  cyclosporin A,  anticholinergic,
antihistamine and diuretic in the previous 3 weeks
were excluded from the study. Patients were
divided into two groups: Patients of ANA
(Antinuclear antibody) positivity, RA (Rheumatoid
arthritis), SLE (Systemic lupus erythematosus),
MKDH (Mixed connective tissue disease), SS
(Systemic sclerosis), Primary Sjogren Syndrome
were included in Sjégren Syndrome group while
the others were included in Non-Sj6gren dry eye

group.

One drop artificial tear for 5 times a day and one
drop of topical Cyclosporine 0.05% (Restasis,
Allergan, Waco, TX) emulsion for 2 times a day
with an interval of 12 hours were prescribed.
Patients were observed minimum 6 months to
maximum 16 months for an average of 8.721+3.59

months.

Whatman No 4l1filter paper was used for the
Schirmer II test. In order to evaluate the effect of
medication on basal tear secretion, patients were
tested after topical anesthesia (Proparacaine HCI)
under dull illumination. In addition, patients were
examined in terms of the presence of fluorescein
TBUT, tear meniscus height and presence of
corneal staining. Patients were investigated about
their complaints and frequency of daily artificial
tear drop use in the controls. SPSS statistical data
analysis tool was used to evaluate all data
statistically.
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Results

Results of the cyclosporine ophthalmic 0.05%
emulsion treatment on 102 eyes of 51 dry eye
patients were evaluated. Forty-six of the patients
were female while 5 were male. The age of the
patients ranged between 28 and 72 and average age
was found as 49.9 + 11.01 years. Patients were
observed minimum 6 months to maximum 16
months, for an average of 8.72 * 3.59 months.
Twenty-nine patients were Sjogren and 22 patients
were Non-Sjogren. Twenty-two patients in
Sj6gren group had RA (Rheumatoid arthritis), 2
patients had SLE (Systemic lupus erythematosus),
1 patient had primary Sjégren’s syndrome, 1
patient had SS (Systemic sclerosis) and 3 patients
had ANA (+) (Antinuclear antibody). Patients
were divided into two groups as those who used
the medication for 6 months and for 1 year or
more. Thirty patients used the medication for 6
months and twenty patients for 12 months or

mortre.

In addition to rheumatic diseases, 2 patients had
GVH (Graft Versus Host) disease. The mean dry
eye duration of the patients was 3.16 £ 5.9 years.
This duration was minimum 6 months and
maximum 10 years. The mean visual acuity
corrected according to Snellen chart of the
patients was 0.71 = 0.33 before the cyclosporine
0.05% treatment, it was found 0.69 * 0.28 after 6
months of treatment and was 0.67 = 0.27 in the

last control. The difference between the controls
(p>0.05).

Intraocular pressure value was 16.8 £ 5.1mmHg

was not statistically significant
before the treatment, after 6 months of treatment
it was found 17.9 * 6.8 mmHg and it was 17.2 £
6.2mmHg in the last control. This change was not
statistically significant (p>0.05).

In grouping patients according to OSDI score
severity, it was found that most of the patients
(54.9%) was in the moderate dry eye group.
Twelve patients (23.5%) had mild dry eye disease
and 10 patients (19.6%) was severe dry-eyed.

There was a statistically significant difference
between the pre-treatment Schirmer scores and
Schirmer scores found in 1st; 6t and last month
controls of Sjogren and Non-Sjégren groups
(p<0.05) while there was no statistically significant
difference between Sjoégren and Non-Sjégren
groups (p>0.05). Comparing the Schirmer scores
in the sixth month and last control (= 1 year), it
was found that there was no significant difference
for the right eye in Sjégren group (p=0.252) while
the difference was significant in the Non-Sjégren
group (p=0.050) (Table 1). The same comparison
was made for the left eye and there was still no
significant difference in the Sjégren group
(p=0.269) while there was a tendency of clinically
and statistically significant difference in the Non-
Sj6gren group (p=0.057) (Table 2).

Table 1. Comparison of Schirmer values for the right eye of Sjogren and Non-Sjogren groups

obtained in the controls

Right Schirmer (mm) Pre-treatment 1. Month 6. Month Last

Sjogren 48+ 35 98£73 11.7 £ 5.6 121 +53
Non-Sjogren 49 £3.7 9.7£47 125+ 45 162+ 6.3
Total 49 %36 9.8£6.3 121 £ 5.1 141 % 0.1

Table 2. Comparison of Schirmer values for the left eye of Sjogren and Non-Sjdgren groups obtained

in the controls

Left Schirmer (mm) Pre-treatment 1. Month 6. Month Last
Sjogren 5.06 £ 3.06 8.4 £4.02 115+ 4.9 12.6 £ 6.05
Non-Sjogren 5.31 £ 3.52 10.3 £ 4.2 13.0 £ 4.7 154+ 5.3
Total 51+32 92+41 121+ 438 14.0 £ 5.7
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The change in fluorescein TBUT value in the 1%,
6™ and last month controls after the treatment is

statistically significant compared to pre-treatment
values (p<0.05) while there was no statistically

) ) ] significant  difference between the groups
given in Table 3. In-group changes in the controls (>0.05)
of both Sjégren and Non-Sjégren groups were o
Table 3. Tear BUT of Sjégren and Non-Sjégren groups in the controls
FKZ (Secs) Pre-treatment 1. Month 6. Month Last
Sjogten 75%6.8 22.0£ 119 31.7 £129 36.8 £12.0
Non-Sjogren 8.18 £ 7.02 20.1 £13.1 31.6 £10.4 42.8 £ 129
Total 7.8 £6.8 21.2£123 31.6 £11.8 39.8 £125

In 38 (74.5%) of patients, fluorescein staining was
not observed when they first applied, whereas 13
(25.5%) patients corneal punctate fluorescein
staining. In the second control on the sixth month,
staining disappeared both in two groups of
patients. Considering the changes in controls,

there was a significant change in the Sjégren group
(p<0.05) while it was not significant in the Non-
Sjogren group (p>0.05). The difference between
Sjogren and Non-Sjégren groups was not
considered as statistically significant (p > 0.05)
(Table 4).

Table 4. Comparison of Sjogren and Non-Sjégren groups in terms of corneal staining according to controls

. Pre-treatment 1. Month 6. Month
Corneal Staining
No Yes No Yes No Yes
Sjogren 21(55.3%) 8(61.5%) 28(59.6%) 1(33.3%) 29 (100%)
Non- Sjogren 17 (44.7%) 5(38.5%) 19(40.4%) 2(66.7%) 21 (100%) -
Total Patients 38 (100%) 13(100%) 47(100%) 3(100%) 50(100%) -

There was no statistical difference between the
Sjégren and Non-Sjégren groups comparing the
tear meniscus height in terms of the changes in
controls (p>0.05).In both Sjégren and Non-
Sjégren groups, improvement in 15t control and 2nd
control was significant compared to pre-treatment

(p<0.05) while the improvement in the last control
was not significant compared to pre-treatment
(p>0.05).This finding was associated with the
decrease in the number of patients examined the
last control (Table 5).

Table 5. Comparison of Sjégren and Non-Sjégren groups in terms of tear meniscus height according to

controls

PT 1. Month 6. Month Last
Sjogren
>0.3mm 8 (27.6%) 17 (58.6%) 25 (86.2%) 9 (90%)
<0.3mm 21 (72.4%) 12 (41.4%) 4 (13.8%) 1 (10%)
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Non- Sjogren
>0.3mm
<0.3mm

8 (36.4%)
14 (63.6%0)

16 (% 76.2)
5(%23.8)

17 (% 81.0)
4 (% 19.0)

8 (80%)
2 (20%)

Table 6. Comparison of OSDI score severity of
Sjogren and Non-Sjégren groups in the first
application and in the last control.

OSDI Score  First Last

Sjogren 66.7 £ 22.02  40.48 + 25.26
Non-Sjogren 64.3 £15.9 30.71 £ 16.84
All Patients  65.7 £ 19.54 36.3 + 22.45

The change in OSDI scores severity of the groups
before and after the treatment was compared
(Table 6). The change in controls compared to
pre-treatment was statistically significant both in
two groups (p<0.05). There was no significant
difference between the two groups (p>0.05).

There was also no significant difference between
three groups created according to dry eye severity
(Mild/ Moderate/ Severe) in terms of OSDI score
percentage change (p>0.05). However, the
moderate dry eye group had the highest percentage
of decrease (49.5%) during the treatment.
Considering the in-group changes, the percentage
of decrease in patients of Sjégren and Non-
Sj6gren groups was respectively 41.3%, 42.1% in
mild dry eye cases, 44.5%, 41% in moderate dry
eye cases and 31.8%, 48% in severe dry eye cases.

Table 7. Statistical comparison of the Schirmer
and fluorescein TBUT control scotres with the first
control scores of the patients grouped according
to dry eye severity

Severity 1. Month 6. Month Last

Mild P<0.008 P<0.008 p>0.008
Moderate P<0.008 P<0.008 P<0.008
Severe p>0.008 P<0.008  p>0.008

The results of the comparison of the Schirmer and
fluorescein TBUT scores in the first application

and controls in terms of dry eye severity were
similar (Table 7). (Establishing Bonferroni
correction, the same for right and left eye) In all
moderate dry eye cases, the change observed in all
controls compared to pre-treatment values was
significant, whereas in mild dry eye cases, only the
change in 15t and 2nd controls and in severe dry eye
cases, only the change in 27 control was
significant. The non-significance in the last control
of patients with severe dry eye disease was
explained by the decrease in the number of
patients from 10 to 4.

The most common complaint among patients
related to medication was burning. The rate of
burning was 70.5% in the first control, while it
decreased to 35% in the last control. Stinging,
blurred vision, redness, eyelid swelling and
pruritus were among other complaints.

Patients were recommended to use artificial teats
5x1 per day in addition to CsA 0.05% treatment.
In the last control, only 47% of patients was using
artificial tears with the same frequency.

Discussion

The mechanism contributing to improvement of
dry eye disease is a cytokine and receptor-related
inflammatory process. This hypothesis was
supported by revealing lymphocytic infiltration
(Pflugtelder and De Paiva, 2017; Foulks et al.,
2015) and proinflammatory cytokines (Guan et al.,
2017) in the lacrimal glands of patients with dry
eye disease occurred due to autoimmune systemic

disease (Sjogren’s syndrome).

Improvement in dry eye patients not having
Sjoégren’s syndrome with CsA which is an
immunomodulating agent suggested that dry eye
may be a localized, cell-related inflammatory event
(Ji et al,, 2018).
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CsA exerts its immunomodulatory effect by
inhibiting early events in T lymphocyte activation
cascade (14). Deveci et al. observed improvement
in symptoms such as redness, light sensitivity and
pain in 26 patients with Sjégren’s syndrome at the
end of 1 week and 1% month of topical CsA
0.05% use, and a significant increase in fluorescein
TBUT and Schirmer scores (Devect and Kobak,
2014). In the study carried out by Jain et al., Non-
Sjégren dry eye patients showed a significant
improvement (28.5%) in subjective symptoms
such as sandblasting with CsA 2% prepared with
olive oil, and an increase of 33% in Schirmer score
was seen (Jain et al., 2007).

In a study on the reliability assessment of CsA
ophthalmic 0.1% emulsion, 412 patients were
observed for an average of 19.8 months and visual
acuity decreased in 12.6% of the patients while it
increased in 5.4% of them. This was explained by
advanced age of patients and the emergence of
other ocular defects. The increase of 0.18 mmHg
in IOP compared to pre-treatment was not
accepted as significant (Barber et al., 2005). In our
study, there was no significant change in both
vision and IOP levels after the CsA 0.05%
treatment.

In a study on 146 patients, dry eye patients were
treated for 6 and 12 months, and an improvement
in the OSDI score was observed in 72% of
patients (Perry and Donnenteld, 2004). There was
more improvement in severe dry eye cases than
other cases. In our study, the mean improvement
rate in the OSDI score was 55.2% for all patients.
Considering the severity, maximum improvement
was observed in moderate cases with a rate of
49.5%
observed in severe dry eye cases with a rate of
38.6%.

while minimum improvement was

Sall et al. (2000) investigated the efficacy and safety
of cyclosporine in 877 moderate to severe dry eye
patients (2 times a day for 2-6 months) and they
found out that blurred vision (p<<0.014), dry eye
(p<0.001) and pruritus (p<0.038)

significantly. In the same study, there was a

improved

significant increase in Schirmer test result and a

70

significant decrease in corneal staining, blurred
vision and frequency of artificial tear use (p<<0.05).
In our study, most improved complaint was
sandblasting while the most resistant complaint to
the medication was pruritus. Increase in Schirmer
score and decrease in corneal staining, blurred
vision, and decreased frequency in artificial tear

use were similatly significant.

In Stern’s study investigating the difference
between conjunctival T-cell subpopulation in
Sjégren’s and Non-Sjégren syndrome, no
difference was found between the two groups in
terms of cellular immunoreactivity (Stern et al.,
2002). The fact that there was not statistically
difference between the two groups in terms of the
improvement in Schirmer, fluorescein TBUT and

OSDI scores can be associated with this.

In the study of Lelli et al. (20006), topical CsA
treatment was started for 16 GVHD and the
symptoms of 10 patients (62.5%) improved, there
was no change in the symptoms of 6 patients and
3 patients had burning and irritation. In our study,
there were 2 cases with dry eye due to GVHD. In
one of them, despite the current punctual
occlusion treatment, punctate corneal staining and
corneal filaments were observed. In both cases,
staining was disappeared and there was a
significant improvement in the Schirmer score
after CsA treatment.

In CsA 0.05% treatment, side effects are mostly
mild and temporary (Jain et al., 2007). The most
common side effect in our patients was burning
and this ratio was 70.5% in 15t month control and
decreased to 35% in the last control. The ratio of
discontinuing medication due to side effects was
5.8% among patients.

In conclusion, it was found that there was a
significant increase in Schirmer and fluorescein
TBUT scores and tear meniscus height of both
Sj6gren and and Non-§jogren groups in 15t month,
6™ month and 1t year after administering CsA
0.05% emulsion form. However, the fact that
there was no statistical difference between the two
groups supports the view that the main cause of
dry eye is localized cellular inflammation in
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lacrimal gland. Quantitative improvement in
parameters is a result of improving the underlying
physiopathology of the disease. The improvement
in moderate dry eye cases was more than the
severe cases and this can be explained by the
healthy tissue functioning in lacrimal gland which
is less affected. In Sjégren group, medication use
for one year and more did not provided a
significant increase compatred to 6 months use.
Based on this finding, it may be suggested to use
the medication for a maximum of 6 months in
Sjégren cases. No medication-related severe ocular
and systemic side effects were observed.
Consequently, CsA is an effective formulation that
maintains its currency and reliability in the
treatment of dry eye until the effectiveness of
other topical immunomodulatory agents is proven
in the future.
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Gebeligin Erken Dénemlerinde Sigan Uterus Dokusunda Siklooksijenaz-2 (COX-2) Ekspresyonu
Uzerine Heparin’in Etkisi
The Effect of Heparin on Expiression of Cyclooxygenase-2 (COX-2) in the Rat Uterine Tissue During Early Pregnancy
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Oz: Implantasyon siirecinin penetrasyon fazinda, implantasyon alant ¢evresinde vaskiiler degisimler meydana gelir.
Bu vaskiiler fizyolojinin dizenlenmesinde etkili oldugu bilinen COX-2, tekrarlayan gebelik kayiplarmin (TGK)
etiyolojisinde de 6nemli rol oynamaktadir. TGK’nin biytk oranda penetrasyon fazinda ve gebeligin 8-12. haftalarinda
olusmasi, blastosist implantasyon strecindeki olumsuzluklara bagl olarak gelisebilecegini dustundirmektedir.
TGK’nin tedavisinde, klinikte siklikla kullandan distk molekil agirlikli heparinin (DMAH), antikoagulan etkisinin
yaninda antiinflamatuar etkilerinin de fayda saglayabilecegi yapilan calismalarda bildirilmistir. Bu ¢alismada, sicanlara
gebeligin 0, 1, 3, 5 ve 7. gunlerinde 50 IU/kg enaksoparin sodyum, intrapetitoneal olarak uygulanmis ve toplanan
uterus dokularinda COX-2 immunlokalizasyonlart belirlenmistir. DMAH’1in gebeligin erken dénemlerinde sigan uterus
dokusunda TGK etyolojilerinde yer aldigr bilinen COX-2 ekspresyonu tzerinden bir etkiye sahip olup olmadigi
arastirtlmis ve . DMAH uygulamasinin, immunohistokimyasal seviyede ve semikantitatif goézlemde COX-2
immunekspresyonu tzerine bir degisiklik olusturmadigi sonucuna varilmistir.

Anahtar Kelimeler: Erken gebelik, Sican, Uterus, COX-2, Heparin.

Abstract: COX-2 known to be effective in regulating the vascular physiology, plays important role in etiology of the
recurrent pregnancy loss. The formation of recurrent pregnancy loss widely in generation phase and at 8-12 weeks of
gestation suggests that the blastocyst implantation process may be affected by the negativty of the blastocyst
implantation process. It has been reported that, anticoagulant and anti-inflammatory effect of low molecular weight
herarin can be usefull in recutrent pregnancy loss treatment. Rats were treated with 50 IU/kg enaxopatin sodium
intraperitoneal in 0, 1, 3, 5 and 7 days of gestation and COX-2 immunolocalizations were determined in collected
uterine tissues. It was examined whether if low molecular weight hepatin effect on COX-2 expression involved in
etiology of recurrent pregnancy loss and concluded that low molecular weight heparin treatment was not caused
change on COX-2 immunoexpression at immunohistochemical level and semiquantitative observation.

Keywords: Early pregnancy, Rat, Uterine, COX-2, Heparin.
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Girig stromal hiicrelerde, endoplazmik retikulum ve
cekirdekte yerlesmis olan siklooksijenazlar da

Embriyonun  implantasyonu,  endometriyum (COX) endometriyumdaki  degisikliklere eglik

epiteline  blastosistin - baglanmastyla  baslayan, ederek, implantasyon esnasinda anjiogenezisin

belirgin  plasentanin - olusumu ile sona eren, olusumu ve vaskiiler gecirgenligi artirmak suretiyle

embriyo ve endometriyum  arasinda  karmagik endometriyumun alict  hale gelmesine katk1

etkilesimleti kapsar (Kenedy, 2007). saglamaktadir.

Implantasyonun ilk fark edilebilir isaretlerinden

biri, desidual hiicre reaksiyonunun baslangicinda Simdiye kadar belirlenmis G¢ COX  izoformu

ve blastosist apozisyon alaninda endometriyal bulunmakla beraber, 6zellikle COX-1’in dogum

permeabilitede artistir (Cong, 2006; Psychoyos, esnasinda 6nemli rol oynadigint ve COX-2’nin ise

1986). Endometriyum epitel hiicrelerinde ve ovulasyon, fertilizasyon, — implantasyon  ve
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desidualizasyon esnasinda 6nemli rol oynadigini
ortaya  koyan  calismalar  bulunmaktadir

(Chakraborty, 1996; Cong, 2000).

Yapilan ¢alismalarda tekrarlanan gebelik kayibinda
(TGK), COX-2 mRNA
seviyelerinin  diigik olduguna iliskin bilgiler
mevcuttur (Wang, 2010). TGK’ya neden olan
etyolojik faktorlerin hepsi incelense de TGK

endometriyumda

nedeniyle basvuran hastalarin yaklagik yarisinda
belirgin bir neden saptanamamaktadir (Alatas,
2004). TGK nedenleri icerisinde yer alan
Antifosfolipid sendromu (APS), TGK olgularinin
%5-15’inde gorilmektedir. APS’de gebelik kaybi
icin altta yatan mekanizma plasental vaskiiler
Antifosfolipid antikotlart/32-

glikoprotein kompleksleri maternal spiral arterlere

trombozdur.

trofoblast  proliferasyonunu  ve invazyonunu
inhibe etmekte ve plasentada doku Slimu, nekroz
ve trombozlara neden olmaktadir (Chambley,
1998; Guven, 2006). Basta APS olmak tzere
TGK’larin
proflaktik amacl olarak distik doz aspirin ve

nedeni  bilinmeyen tedavisinde
subkutan heparinin kombine tedavisi yaygin
sekilde kullantlmaktadir (Duz, 2015, Kutteh,
1996). Bu calisma ile TGK’larda gebeligin
surdiirilmesinde olumlu etkileri saptanmis olan
disik molekil agihkh  heparinin,  klinikte
kullanilmasina baglt olarak, gebeligin erken
dénemlerinde sican uterus dokusunda TGK
COX-2

ekspresyonu iizerinden de bir etkiye sahip olup

etyolojilerinde  yer

aldigt  bilinen
olmadig arastirlmustir,

Gereg ve Yontem

Bu calisma Mehmet Akif Ersoy Universitesi
Deneyleri  Yerel  Etik  Kurul
Bagkanligindan alinan Etik Kurul Raporu
(25.11.2015 tarih, 154 sayii rapor) sonrasinda
yapilmustir.  Calismada Mehmet Akif Ersoy
Universitesi Deney Hayvanlari Laboratuvarindan

Hayvan

temin edilen, her grupta 6 adet olmak tizere toplam
60 adet (yaklasik 180-200 gr agirliginda, 10-12
haftalik) yetiskin Wistar albino cinsi disi sican
kullanildi.  Calisma  siiresince  sianlar, ayri
kabinlerde standart yem ile su verilerek, 21C°de,
%55 nem oraninda ve 12 saat karanlik/aydinlik
olacak sekilde tutuldu. Vajinal smear ile Gstrus
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evresinde olduklart belitlenen disi si¢anlar, 1 gece
erkek sicanlar ile (2 disi/1 erkek) bitlikte birakild.
Ertesi sabah tekrar wvajinal smearde sperme
rastlanan disi siganlar gebeligin 0. giinii olarak
kabul edildi. Gebeligin 0. glintinden itibaren her
gun gebe sicanlara 50 1U/kg enoxaparin sodyum
(4000 anti-Xa) intraperitonal olarak enjekte
edilerek bu sicanlar Heparin uygulanan gruba dahil
edildi. Gebeligin 0, 1, 3, 5 ve 7. glinlerini dolduran
gruplardaki sicanlar rompun (5mg/kg) ve ketamin
(60mg/kg) kombinasyonu ile genel anestezi altinda
servikal dislokasyon ile Otenazi uygulanarak
anterior abdominal duvar acilip uterus dokulart
alindi. Immunohistokimyasal analizler icin alnan
uterus dokulart trimlenerek fikzasyon icin %10
formaldehit solisyonu igine konuldu. Alinan
orneklerde  immunohistokimyasal
uygulanarak ~ COX-2  immunlokalizasyonlart
belirlendi. Elde edilen preparatlar Nikon E 600 151k
mikroskobu ile gériintiilenerek gruplara ait doku

prosediir

Ornekleri  immunboyanma  siddeti  acisindan
semikantitatif olarak skotlandi. Bu skorlanmada
boyanma siddetleri; - (boyama yok), + (zayif), ++
(orta) ve +++ (glcli) olarak derecelendirildi
(Tablo 2, 3).

CGalismada kullanilan sicanlar Tablo 1°de oldugu
gibi deney gruplarina dahil edildi.

Tablo 1. Deney gruplari.

Deney Gruplar1

Grup I Gebeligin 0.  gini

uygulanan grup

heparin

Grup II Gebeligin 0. giinii kontrol grup

Grup III  Gebeligin 1. giini  heparin
uygulanan grup

Grup IV Gebeligin 1. giint kontrol grup

Grup V Gebeligin = 3. ginid  heparin
uygulanan grup

Grup VI Gebeligin 3. giint kontrol grup

Grup VII  Gebeligin 5. glni  heparin
uygulanan grup

Grup IX  Gebeligin 5. giint kontrol grup

Grup XI  Gebeligin 7. glnl  heparin
uygulanan grup

Grup X Gebeligin 7. giinii kontrol grup
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Bulgular
COX-2 Immunlokalizasyonu

0.Giin: Endometriyum ve myometriyum normal
yapida gozlendi. Her iki gurubta endometriyumda
COX-2 immunlokalizasyonu lumen ve bez epitel
hicrelerinin  sitoplazmalarinda, az  sayida
subepitelyal ve endometriyal stromal hticrede,
myometriyum ve kapiller duvarinda orta siddette
(++) gbzlendi. Gebeligin 5. glintine kadar desidual

reaksiyon alant olusmamustt (Sekil 1,2,11,12).

uterusun

1.Giin:  Gebeligin 1.
mikroskobik yapist ve COX-2 immunreaksiyon

giiniinde

alanlart 0. glin ile benzerlik tagimakta idi.
Subepitelyal ve endometriyal stromada COX-2
porzitif reaksiyon gdsteren hiicre sayisinda artig
mevcuttu (Sekil 3,4,13,14).

3.Giin: Gebeligin 3. glintinden itibaren kontrol ve
heparin enjekte edilen gruplarda lumen ve bez
epitel hiicrelerinde ve myometriyumda COX-2
siddetlendigi (+++)
gbzlendi. Subepitelyal ve endometriyal stromada

immunreaksiyonunun

ve kapiller duvardaki COX-2 immunreaksiyonu 1.
gin ile benzerlik géstermekte idi (Sekil 5,6,15,16).

5.Giin: En belirgin yapisal degisiklik bezlerin
sayilarinin oldukga azalmis, kapillerlerin miktarinin
ise artmis oldugu idi. Implantasyonun ilk belirleyici
isaretlerinden biri olan desidual reaksiyon alani,
primer desidual reaksiyon alani (PDR) seklinde
dogru lumen epitelinin altinda yayidmis, ancak
lumen epitelinden stromaya dogru dar bir alanda
gbzlenmeye baslamistt. COX-2 immunreaktivitesi
her iki grupta da lumen ve bez epiteli, kapilletler,
PDR ve bu alanin disindaki endometriyal stromal

alanlardaki hiicrelerde ve myometriyumda gicli
(+++) sekilde gozlendi (Sekil 7,8,17,18).

7.Giin: lumeni

endometriyal

Uterus kicilmus,

tyice

stromadaki  hiicreler tamamen
desidua hiicrelerine dénismiis, kapillerlerin yogun
oldugu PDR alaninin disinda mezometriyal alana
dogru sekonder desidual reaksiyon alant (SDR)
oldukca kicik ve
myometriyama yakin yetlesimde idi. COX-2
immunreaktivitesi PDR alanina gére SDR alaninda

belirginlesmisti.  Bezler

daha yogundu. Her iki grupta immunreaktivite
alanlarinda boyanma siddeti gliclis (+++) idi (Sekil
9,1,19,20).

Tablo 2. Kontrol gruplarinda gebe sicanlarin uterus dokusunda COX-2 immunreaktivitesinin gebelik

giinlerine gore semikantitatif analizi.

Gruplar Lumen Bez SES ES MYM PDR SDR Kapiller
Epiteli Epiteli

0. Gun ++ ++ ++ ++ ++ Yok Yok ++

1. Gin ++ ++ ++ ++ ++ Yok Yok ++

3. Giin +++ +++ ++ ++ +++ Yok Yok ++

5. Giin +++ +++ PDR +++ +++ +++ Yok +++

7. Giin +++ +++ PDR SDR +++ ++ +++ +++

SES: Supepitelyal stroma; ES: Endometrial stroma; MYM: Myometriyum;
PDR: Primer desidual reaksiyon alani; SDR: Sekonder desidual reaksiyon alant
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Tablo 3. Heparin uygulanan gruplarda gebe sicanlarin uterus dokusunda COX-2 immunreaktivitesinin
gebelik glinlerine gbre semikantitatif analizi.

Gruplar Lumen Bez SES ES MYM PDR SDR Kapiller
Epiteli  Epiteli

0. Giin ++ ++ ++ ++ ++ Yok Yok T+

1. Giin ++ ++ ++ ++ ++ Yok Yok ++

3. Giin +++ +++ ++ ++ +++ Yok Yok ++

5. Giin o+ +++ PDR +++ +++ +++ Yok e+

7. Giin +++ +++ PDR SDR +++ ++ +++ +4+4+

SES: Supepitelyal stroma; ES: Endometrial stroma; MYM: Myometriyum;
PDR: Primer desidual reaksiyon alani; SDR: Sekonder desidual reaksiyon alani

Sekil 1. Kontrol grubunda gebeligin 0. giniinde si¢an uterus dokusunda COX-2 immunreaksiyonu. SES:
Subepitelyal stroma; ES: Endometriyal stroma; MYM: Myometriyum; mavi ok: Lumen epiteli; kirmizt ok:
Bez epiteli; siyah ok: Kapiller. X100.
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Sekil 2. Kontrol grubunda gebeligin 0. giiniinde sican uterus dokusunda COX-2 immunreaksiyonu. SES:
Subepitelyal stroma; mavi ok: Lumen epiteli; kirmiz1 ok: Bez epiteli; siyah ok: Kapiller. X400.
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Sekil 3. Kontrol grubunda gebeligin 1. giintinde sican uterus dokusunda COX-2 immunreaksiyonu. SES:
Subepitelyal stroma; ES: Endometriyal stroma; MYM: Myometriyum; mavi ok: Lumen epiteli; kirmizi ok:
Bez epiteli; siyah ok: Kapiller. X100.
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Sekil 4. Kontrol grubunda gebeligin 1. giiniinde sican uterus dokusunda COX-2 immunreaksiyonu. SES:
Subepitelyal stroma; mavi ok: Lumen epiteli; kirmiz1 ok: Bez epiteli; siyah ok: Kapiller. X400.

Sekil 5. Kontrol grubunda gebeligin 3. giiniinde sigan uterus dokusunda COX-2 immunreaksiyonu. SES:
Subepitelyal stroma; ES: Endometriyal stroma; MYM: Myometriyum; mavi ok: Lumen epiteli; kirmizi ok:
Bez epiteli; siyah ok: Kapiller. X100.
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Sekil 6. Kontrol grubunda gebeligin 3. giiniinde sican uterus dokusunda COX-2 immunreaksiyonu. SES:
Subepitelyal stroma; mavi ok: Lumen epiteli; kirmiz1 ok: Bez epiteli; siyah ok: Kapiller. X400.

Sekil 7. Kontrol grubunda gebeligin 5. giiniinde sican uterus dokusunda COX-2 immunreaksiyonu. PDR:
Primer Desidual Reaksiyon; AMZ: Antimezometriyal Alan; MYM: Myometriyum; mavi ok: Lumen epiteli;
kirmiz1 ok: Bez epiteli; siyah ok: Kapiller. X100.
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Sekil 8. Kontrol grubunda gebeligin 5. giniinde si¢an uterus dokusunda COX-2 immunreaksiyonu. PDR:
Primer Desidual Reaksiyon; mavi ok: Lumen epiteli; kirmizi ok: Bez epiteli; siyah ok: Kapiller. X400.

Sekil 9. Kontrol grubunda gebeligin 7. giiniinde si¢an uterus dokusunda COX-2 immunreaksiyonu. AMZ:
Antimezometrial Alan, PDR: Primer Desidual Reaksiyon, SDR: Sekonder Desidual Reaksiyon; MYM:
Myometriyum; kirmuzi ok: Bez epiteli; siyah ok: Kapiller; sart ok: Embriyo. X100.
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Sekil 10. Kontrol grubunda gebeligin 7. giiniinde sigan uterus dokusunda COX-2 immunreaksiyonu. SDR:
Sekonder Desidual Reaksiyon; kirmuzt ok: Bez epiteli; siyah ok: Kapiller. X200

Sekil 11. Heparin uygulanan grupta gebeligin 0. giiniinde sigan uterus dokusunda COX-2 immunreaksiyonu.
SES: Subepitelyal stroma; ES: Endomettiyal stroma; MYM: Myometriyum; mavi ok: Lumen epiteli; kirmiz
ok: Bez epiteli; siyah ok: Kapiller. X100.
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Sekil 12. Heparin uygulanan grupta gebeligin 0. giiniinde sican uterus dokusunda COX-2
immunreaksiyonu. SES: Subepitelyal stroma; mavi ok: Lumen epiteli; kirmiz1 ok: Bez epiteli. X400.

Sekil 13. Heparin uygulanan grupta gebeligin 1. giiniinde sigan uterus dokusunda COX-2 immunreaksiyonu.
SES: Subepitelyal stroma; ES: Endometriyal stroma; MYM: Myometriyum; mavi ok: Lumen epiteli; kirmuz
ok: Bez epiteli; siyah ok: Kapiller. X100.
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Sekil 14. Heparin uygulanan grupta gebeligin 1. giiniinde si¢an uterus dokusunda COX-2 immunreaksiyonu.
SES: Subepitelyal stroma; mavi ok: Lumen epiteli; kirmizt ok: Bez epiteli; siyah ok: Kapiller. X400.

Sekil 15. Heparin uygulanan grupta gebeligin 3. giiniinde sigan uterus dokusunda COX-2 immunreaksiyonu.
SES: Subepitelyal stroma; ES: Endometriyal stroma; MYM: Myometriyum;
mavi ok: Lumen epiteli; kirmizt ok: Bez epiteli; siyah ok: Kapiller. X100.
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Sekil 16. Heparin uygulanan grupta gebeligin 3. glintinde sican uterus dokusunda COX-2 immunreaksiyonu.
SES: Subepitelyal stroma; mavi ok: Lumen epiteli; kirmuzi ok: Bez epiteli; siyah ok: Kapiller. X100.

Sekil 17. Heparin uygulanan grupta gebeligin 5. glintinde sican uterus dokusunda COX-2 immunreaksiyonu.
PDR: Primer Desidual Reaksiyon; AMZ: Antimezometriyal Alan; MYM: Myometriyum; mavi ok: Lumen
epiteli; kirmizi ok: Bez epiteli; siyah ok: Kapiller. X100.

84
To cite this article: Eryavnz F, Oner ].(2020). Gebeligin Erken Dinemlerinde Suan Uterus Dokusunda Silooksijenaz-2 (COX-2) Ekspresyonn Uzerine Heparin'in
Etkisi. MAKU J. Health S¢i. Inst., 8(3), 73-89.



MAKU J. Health Sci. Inst. 2020, 8(3): 73-89
doi: 10.24998/ maeusabed.695379

Sekil 18. Heparin uygulanan grupta gebeligin 5. glintinde sican uterus dokusunda COX-2 immunreaksiyonu.
PDR: Primer Desidual Reaksiyon; mavi ok: Lumen epiteli; kirmizi ok: Bez epiteli; siyah ok: Kapiller. X400.

Sekil 19. Heparin uygulanan grupta gebeligin 7. gintinde sican uterus dokusunda COX-2 immunreaksiyonu.
PDR: Primer Desidual Reaksiyon; SDR: Sekonder Deasidual Reaksiyon; MYM: Myometriyum; kirmizt ok:
Bez epiteli; siyah ok: Kapiller. X100.
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Sekil 20. Heparin uygulanan grupta gebeligin 7. giininde sigan uterus dokusunda COX-2 immunreaksiyonu.
PDR: Primer Desidual Reaksiyon; mavi ok: Lumen epiteli; siyah ok: Kapiller. X200.

Tartisma

Implantasyonda etkili molekiillerden énemli bir
tanesi olan Prostaglandinler (PG) hiicre cogalmasi,
farklilagsmast ve bagisiklik fonksiyonlarina ilaveten
anjiogenezis ve damar tonusu gibi damar fizyolojik
fonksiyonlari da diizenlemektedir. Ayrica PG’lerin
treme slrecinin dizenlenmesine ve gebeligin
basatili bir bicimde sekillenmesine buytk katk:
sagladig bilinmektedir (Mondal, 2009; Mor, 2015).
Arasidonik asitten prostaglandin sentezinde hiz
sinirlayict olarak islev géren siklooksijenazlarin
COX-2’nin
embriyonun gelisim strecinde etkili oldugu
bildirilmistir (Wang, 2010). biz
calismamizin bir bolimiinde sicanlarda erken

izoformlarindan birisi olan

Bu nedenle
gebelik  esnasinda  implantasyona kadar olan

COX-2
immunlokalizasyonunu belitledik ve daha 6nce bu

donemde uterus dokusunda

alanda yapilan calismalarla karsidastirdik.

Gebeligin cesitli donemlerinde fare
(Chakraborty, 1996), koyun (Charpigny, 1997),
inek (Arosh, 2002), at (Boerboom, 2004), babun

Kim, 1999) ve domuz (Blitek, 20006)
endomettiyum  dokularinda  yapidmis  olan
calismalarda COX-2  ekspresyonunun  farkh
tiurlerde  farkhh  profiller sergiledigi  ortaya
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konulmustur. Gebe sicanlarda immunohistokimya
teknigi kullanilarak yapilan bir calismada, gebeligin
1 ve 2. glinlerinde si¢an uterusunda COX-2 immun
boyamanin olmadigl, 3 ve 4. ginlerde COX-2

immun  boyamasinin  subluminal  stroma
hiicrelerinde dusuk seviyede, daginik
poptlasyonda, 5. ginin sabahinda lumen

epitelinin altinda stromal hicrelerde  agirhkh
olarak, 6. giinde implantasyon alaninda stromal
htcrelerde lokalize oldugu fakat antimezometriyal
alanda primer desidual bélgede belirlenemedigi,
yine 6. ginde inter-implantasyon alan iizerinde
antimezometrial alanlarda, lumene yakin tim
sttomal  hiicrelerde  fazlastyla  belitlendigi
bildirilmistir. 7. ginde ise hem sekonder desidual
bolgede hemde desidual hiicre katmaninda lumen
epitelinin altinda COX-2 immun pozitivitenin
mevcut oldugu ancak primer desidual reaksiyon
alaninin  geri  kalan kisminda

kaydedilmistir.

gbzlenmedigi
COX-1’in
implante olmus blastosisti ¢evreleyen lumen
epitelinde, COX-2’nin ise subluminal stromal

Sican  uterusunda

hiicrelerde belirlenmesi sonucunda yazarlar, COX-
COX-2  kaynakli PG’lerin
implantasyonunda 6nemli rol oynayabilecegini 6ne

1 ve sican
sturmislerdir (Cong, 20006). Gebe sicanlar tizerinde
yaptigimiz mevcut ¢alismada ise, gebeligin 0 ve 1.
glnlerinde uterus lumen ve bez epitel hiicreleri,
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stromal hiicreler, myometriyum ve kapiller
duvarinda orta siddette (++) COX-2 immun
ekspresyonunu gozlemledik. 3. giinde ise COX-2
immun ekpresyonunun giglii seviyeye (+++)
ulastigini tespit ettik. Tk 3 giin boyunca normal
yapida gozlemledigimiz gebe uterus yapisinin
gebeligin 5. glinti ile beraber degismeye bagladigini,
implantasyonun ilk belirleyici isaretlerinden biri
olan PDR alaninin belirdigini ve COX-2 immun
reaktivitesinin siddetinin 3. giinde bildirdigimiz
alanlara ilaveten PDR alaninda da giicli (+++)
oldugunu kaydettik. Gebeligin 7. gintnde ise,
PDR alant disinda SDR alani da belirginlesmisti ve
SDR alanindaki COX-2 immun reaksiyonu PDR
alanina gbre daha gtgli idi. Bu bulgular daha 6nce
yapilan ¢alismalarda da bildirildigi tizere COX-2
ekspresyonunun PG iretiminde artisa yol agmak
suretiyle konseptusun

implantasyonunda  ve

da
hipotezini desteklemektedir.

desidualizasyonunda rol  oynayabilecegi

Actklanamayan tekrarlayan gebelik kayiplari
(ATGK)’nin ¢ogunlugunun penetrasyon fazi ve
Otesinde, gebeligin 8-12. haftalarinda meydana
bu TGK’nin

implantasyonunun  penetrasyon

geldigi, nedenle blastosist
olusumundaki
anormalliklerine baglt olabildigi disintlmistir
(Wang, 2010). Bu konuya agiklik getirmek tizere
Ozellikle TGK’da COX-2

ekspresyonuna degisik  calismalar

insanlarda

iliskin
yapimistir. Bu ¢alismalardan birisi de Hua (2013)
ve arkadaslarinin farelerde otoimmunite kaynakli
gebelik kaybt olusturduklart deney modeli ile
COX-2
ekspresyonunu karsilagtirdiklart ¢alismalaridir. Bu

normal gebe fare uteruslarinda
calismanin sonunda, immunohistokimya, ELISA
ve PCR teknikleri ile COX-2 proteininin gebe fare
desiduasinda ¢ekirdek ve sitoplazmada var oldugu
ve immun ekspresyonlar:, serum seviyeleri ve
mRNA

kontrol

ekspresyonlarinin  deney  gruplarinda

grubuna goére daha disik oldugu
bildirilmistir. Arastirmacilar, otoimmunite kaynakl
TGK’larda maternal-fétal temas  yiizeylerinde
COX-2 PG

ekspresyonunda azalmaya yol acarak embriyo

azalan ekspresyonunun
kaybina neden olabilecegi ve bu sekilde COX-
2’nin otoimmun TGK’nin patogenezisinde 6nemli
bir rol oynayabilecegi sonucuna varmislardir.
Zhang (2016) ve arkadaslarinin preeklempsi ve
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normal gebe insan desidua dokusunda COX-2
immun ekspresyonu ile ilgili yaptiklart bir diger
calismada, hem normal gebelik grubunda hem de
siddetli
dokularinda, COX-2nin eksprese oldugu ve
siddetli

protein

preklempsi  grubunda, desidua

normal nazaran
COX-2

ekspresyonunun belirgin sekilde azalmis oldugu

gebelik  grubuna
preklempsi grubunda
ortaya koyulmustur. TGK’daki temel patolojinin
sebebi

antikoagulan tedavinin gebelikte basart sansini

plasental ~ trombozlar  olmasi ile

artirabilecegi dustnilmektedir (Cimen, 2011).
DMAH’1n
koagtilasyon tizerine direkt etkiye sahip olmasinin

Bununla beraber son gunlerde,
yani sira inflamasyonu azaltmasi, implantasyonu

desteklemesi  ve komplament aktivasyonunu
engellemesi ile gebeligi koruyabilecegine dair
hipotezler ileri strilmustir (D’1ppolito, 2011). Di
Simone (1997) ve arkadaglari heparinin in vitro
olarak trofoblast farklilasmast ve invazivitesinde
6nemli bir arttg sagladigini bildirmislerdir. Bazt
yazarlar heparinin dogrudan ya da dolaylt olarak
blastosistin endometriyum epiteline tutunmasi ve
invazyonunda etkili oldugunu, bunun yanisira
antikomplement etkiye sahip olmasi nedeni ile
gebelik kayiplarini 6nledigini 6ne  stirmiislerdir

(Whalport, 2001).

Yukarida acgiklandigr tizere heparinin TGK’lart
onlenmesindeki etki mekanizmalarini agiklamaya
dair, cesitli calismalar yapilmustir.
1mplantasyondaki rolleri arastirilmasina ragmen,
TGK’nin
etyolojisinde de rol oynayan COX-2 tzerinden bir
bir

aragtirmaya rastlanmamistir. Mevcut calisma ile

normal gebe uterus dokusunda,

etkiye sahip olup olmadigi konusunda
DMAH1n normal gebe sican uterus dokusunda,
COX-2 uzerindeki etki mekanizmast arastirilarak
gebelik kayiplarinin 6nlenmesindeki roli hakkinda
yeni bilgiler elde edilmeye ¢aligtimistir. Bu calisma

sonucunda elde ettigimiz bulgular;

Gebeligin
dokusunda COX-2 ekspresyonunun gebeligin

etken donemlerinde sican uterus

basindan 7. giiniine dogru tedricen arttigini bu
bu
desidualizasyonda rol oynayabilecegini, DMAH

nedenle enzimin  implantasyonda  ve

uygulamasinin, immunohistokimyasal seviyede ve
COX-2

semiquantitatif =~ gbzlemde immun
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ekspresyonu tizerine bir degisiklik olusturmadigini
gOstermektedir.
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The Relationship Between Some Anemia Parameters and Hepcidin Level in
Anaplasma phagocytophilum Seropositive Dogs

Anaplasma phagocytophilum Seropozitif Olan Kipeklerde Bazs Anemi Parametreleri ile Hepsidin Diizeyinin Iliskisi
Menekge DENIZ!1"'| Sima SAHINDURAN?

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

Abstract: Anaplasmosis in dog is caused by Anaplasma phagocytophilum, a gram-negative, mandatory intracellular
bacteria. It is transmitted through vector tick. Clinically, the acute bacterial phase is the most common in dogs.
Animals with clinical disease due to acute infection often have vague symptoms of the disease, including fever,
drowsiness, weakness, loss of appetite, and muscle pain. Hepcidin, on the other hand, is a peptide hormone and also
plays a role as a type II acute phase reactant and regulator of iron metabolism. The aim of the study was to evaluate
the relationship between hepcidin and some anemia parameters in Anaplasma phagocytophilum seropositive dogs
and to learn about the use of hepcidin as a biomarker. In the study, a total of 30 dogs, 20 of which were positive for
Anaplasma phagocytophilum, and 10 healthy dogs in the control group were used. In both groups, complete blood
counts were performed. Hepcidin, iron, ALT, AST and ALP values were also measured in serum samples collected.
When the parameters of the control and study groups were evaluated, the difference between iron, hepcidin, ALT,
AST, ALP values were found statistically significant (p<<0.05). As a result, hepcidin values between the two groups
were statistically significant (p<0.05) and it was concluded that hepcidin could be used as a biomarker in the diagnosis
of anaplasma infection in dogs with other parameters.

Keywords: Hepcidin, Anaplasma, Anemia.

Oz: Kopek anaplazmozisi, gram negatif, zorunlu hicre ici bir bakteri olan _Anaplasma phagocytophilun? dan
kaynaklanmaktadir. Bu bakteri vektor kene araciligy ile bulagma saglanmaktadir. Akut enfeksiyona baglt klinik hastaligi
olan hayvanlarda genellikle ates, uyusukluk, halsizlik, istahsizlik ve kas agrilar1 da dahil olmak tzere hastaligin belirsiz
belirtileri gérulmektedir. Hepsidin ise, peptid yapida bir hormone olup aynt zamanda tip II akut faz reaktant ve demir
metabolizmasinda dizenleyici olarak rol almaktadir. Arastirmanin amact Awnaplasma phagocytophilum seropozitif
kopeklerde bazt anemi parametreleri ile hepsidin arasindaki iligkiyi degerlendirmek ve hepsidinin biyomarker olarak
kullanim1 hakkinda bilgi edinmektir. Calismada Anaplasma phagocytophilum yoéntunden pozitif olan 20 adet, kontrol
grubunda da saglikli 10 adet olmak tizere toplam 30 adet képek kullanilmustir. Her iki gruptaki képeklerden alinan
kanlarda tam kan sayimi yapilmistir. Ayrica hepsidin, demir, ALT, AST ve ALP degerleri toplanan serum 6rneklerinde
Slcilmustir. Kontrol ve ¢alisma gruplarinin parametreleri degerlendirildiginde demir, hepsidin, ALT, AST, ALP
degerleri arasindaki fark istatistiksel olarak anlamli bulundu (p <0.05). Sonug olarak iki grup arasinda hepsidin degerleri
istatistiksel ac¢idan 6nemli (p<<0.05) bulunarak, képeklerde anaplasma enfeksiyonu teshisinde hepsidinin diger
parametreler esliginde biyomarker olarak kullanilabilecegi kanaatine varidmugtir.

Anahtar Kelimeler: Hepsidin, Anaplasma, Anemi.
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Introduction (Lai et al., 2009). Although these bacteria are not
contagious, they are transmitted by vector ticks or
Members of the Anaplasmateceae family are gram- trematodes (Rikihisa, 20006). . ricinus tick species
negative  compulsory intracellular - pleomorphic are responsible for the contamination in Turkey
cocci and are proliferated in membrane-bound (Lee et al., 2003). The disease-causing species in
vacuoles  (morula) in the cytoplasm of the dogs are A. phagocytophilum and A. platys, and A.
hematopoietic specific host cell or invertebrates phagocytophilum is the etiological agent of dog
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granulocytic anaplasmosis (CGA) that previously
known as granulocytic chrlichiosis (Tung¢ and
Aktas, 2016; Cockwill et al., 2009). Although the
findings of A.

phagocytophilum are not specific; it is drowsiness,

most common  clinical
anorexia and fever. Other findings are pale
mucosa, gastrointestinal symptoms (vomiting,
diarrhea), slightly enlarged lymph nodes,
tachypnea and surface bleeding (petechia, melena
or nosebleeds). Rarely, collapse, mild cough,
uveitis, limb edema and polydipsia / polyutia have
been reported (Eberts et al., 2011; Sainz et al.,
2015). A. phagocytophilum infection may trigger
some immunopathies such as immune-mediated
thrombocytopenia / anemia (Kohn et al., 2008).
Iron metabolism is significantly linked to host
defense responses. In response to inflaimmatory
stimuli, macrophages reduce iron absorption and
affect growth rates to protect against pathogens.
Cytokines such as TNF-a (tumor necrosis factor
alpha), 1L-1 (interleukin-1), IL-6 (interleukin-6),
iron intake network, iron storage (H- and L-
ferritin) and effect in iron regulatory system
(Falzacappa and Muckenthaler, 2005; Ganz, 2000).

In the acute phase of the inflammation, proteins
that show significant changes in blood levels are
called acute phase protein (APP). Acute phase
proteins are used to assess the response of the
body's immune system to inflammation or trauma
(Muratta et al. 2004; Petersen et al. 2004). Their
secretion is regulated by the proinflamatory
cytokines, in particular interleukin 6 (IL-0)
(Muratta et al. 2004).

Hepcidin is a hormone that has multiple functions
and a peptide structure (Krause et al. 2000).
Hepcidin has been studied in human and many
animal species (mice, rats, pigs, fish, dogs) to date.
In a study on healthy canine tissues, hepcidin was
found to be secreted mostly in the liver and less in
the lungs and kidneys but not in other tissues (Fry
et al., 2004). Hepatic hepcidin production is under
the influence of many stimulants such as low levels
of iron and erythropoietic activation. Also some
cytokines, especially 1L-6, increase the level of
hepcidin (Kemna et al., 2005). Hepcidin also
assists host defense due to its direct antimicrobial
properties (Falzacappa and Muckenthaler, 2005;

Wessling-Resnick, 2010). Inflammation states
stimulate hepcidin production and increase its
release, leading to a decrease in iron secretion from
macrophages and a decrease in plasma iron levels
(Coyne DW, 2011; Nemeth et al, 2003). In
addition, the iron balance in the body is balanced
by hepcidin. In iron deficiency, hepcidin level
increases and there is a negative correlation
between iron deficiency and hepcidin (Coyne,
2011).

The aim of this study was to investigate the
relationship between anemia and iron level in
blood with hepcidin level in infected dogs with A.
phagocytophilum.

Material and Merhods

This research was carried out on the basis of the
permission of Mehmet Akif Ersoy University
Local Animal Ethics Committee dated 10.10.2018
and numbered 447.

The research material consisted of dogs brought
to the Vetopya Veterinary Clinic in Antalya
Désemealtt District for vaccination, examination,
treatment and control. The owners of the animals
in the study were informed about the applications.
Blood samples were collected by considering
clinical symptoms and criteria such as weakness,
anorexia, weight loss and weakness, Polydipsia /

Polyuria and anemia in animals to form the study

group.

Antibody immunochromatographic assay CaniV-4
(Dirofloria immitis antigen, Ehrlichia canis
antibody test, Borrelia burgdorferi antibody test
and Anaplasma phogocytophilum antibody
detection) Kit (BioNote, Inc. Repubc of) were
used to identify anaplasma phagocytophilum
with  A.
phagocytophilum seropositive were included in

seropositive  dogs. Only dogs

the study. According to the above-mentioned
criteria, only anaplasma-positive 20 blood samples
were collected. These samples were gathered out
of different breed dogs with 6 females and 14
males (aged 7 months — 8 years). Animals in
control grup consist of 4 females and 6 males
healthy dogs.
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Complete blood counts of the dogs were
performed in both groups (Diatron Abacus Junior
Vet Hematology Analyzer, S / N 130702 model).
The blood samples were coagulated, and their sera
were separated in the cooled centrifuge at 4000
rpm for 5 min. The resulting serum samples were
transferred to Eppendorf tubes (1.5 ml) evenly
using micropipette. The tubes were recorded with
their sample numbers, and stoted at -20°C until
used.

In addition, Fe, ALP, AST and ALT values were
measured in serum samples collected. In the
results obtained, Fe, ALP, AST and ALT values of
the animals in the study and control groups were
compared. Biochemical analysis was done with
Gesan Chem 200-1102422 (Italy) autoanalysor
device.

Hepcidin values in blood serum were measured by
ELISA (Enzyme-Linked Immunosorbent Assay)

method. Dog specific hepcidin ELISA kits (YL-
Biont, Shanghai yl Biotech Co., Ltd. (China) were
used in the study. In order to increase the reliability
of the study, serum samples were run in duplicate.
Microsoft Office® Excel program was used in
calculations after ELISA measurement. The data
obtained at the end of the process were calculated
by the calculation method in the kit and slope
graphics were created and samples were calculated
in accordance with this slope.

Statistical Analysis

The findings were evaluated using the IBM SPSS
22.0 for Windows package program. The Shapiro-
Wilk test was used when the data was applied to
the normal distribution. Due to the normal
distribution of data, binary group comparisons
were determined by the Mann Whitney U test. p
<0.05 value limit was accepted.

Table 1. Mean values of some hematological parameters of cats in study and control groups.

Study group (n=20)

Control group (n=10)

X+t ss Xt ss p
Parametre m(min-max) m(min-max)
WBC (10°/L) 34.48+30.07» 11.2442.43b 0.000
25.22 (9.60-117.50) 10.71 (8.40-17.30)
LYMPH# (10°/L) 14.42430.07» 2.40+1.62> 0.000
25.22 (9.60-117.50) 2.07 (0.00-6.10)
MON# (10°/L) 1.564+1.56 0.2840.18> 0.000
1.00 (0.12-6.20) 0.30 (0.00-0.70)
GRAN# (10°/L) 18.23+15.502 9.7343.98: 0.061
16.45 (0.00-66.40) 10.57 (0.00-14.90)
RBC (10°/L) 4.5241.502 6.27+2.39b 0.003
4.24 (2.36-8.33) 6.96 (00.00-8.51)
HGB (g/dL) 5.66+4.20 5.91+7.66° 0.645
4.75 (0.00-11.70) 0.00 (0.00-15.67)
HCT (%) 8.62+12,25b 18.49423,99b 0.422
0.00 (0.00-30.02) 0.00 (0.00-50.87)
PLT (10°/L) 285.004122,002 451.004127.412 0.001

264.00 (90.00-657.00)

468.50 (275.00-689.00)

WBC: Leukocyte, LYM: Lymphocyte, MON: Monocytes, NEU: Neutrophil, RBC: Erythrocyte, HGB:
Hemoglobin, HCT: Hematocrit, MCV: Mean cell volume, PLT: Platelets.
There is a statistical difference between columns containing different letters (p <0.05).

Results

The blood samples taken from the dogs in both
groups were analyzed in the blood counting device
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without delay and hematology results were
obtained.

While there were no differences in the granulocyte,
hemoglobin and hematocrit between the two
groups (p>0.05) , difterences between leukocyte
(p<0.05), (p<0.05),
(p<0.05), (p<0.05)

lymphocyte
erythrocyte

monocyte
and platelet

(p<0.05) values were significant between two
groups (Table 1).

When the parameters of the control and study
groups were evaluated, the difference between
iron (p<0.05), hepcidin (p<0.05), ALT (p<0.05),
AST (p<0.05), ALP (p<0.05) values were found
statistically significant. Iron, hepcidin, ALT, AST
and ALP values are shown in Table 2.

Table 2. Mean values of iron, hepcidin, ALT, AST, ALP values between study and control groups.

Study group (n=20)

Control group (n=10)

X tss Xt ss p
Parametre m(min-max) m(min-max)
Fe (ng/dL) 72.50+17.022 145.70+56.51b 0.000
74.50 (52.00-101.00) 130.00 (85.00-251.00)

ALT (U/L) 157.00+62.91» 55.64+13.23b 0.000
176.00 (31.00-281.00) 54.10 (38.00-79.10)

AST (U/L) 171.10198.43# 37.01£14.09° 0.000
131.00 (46.50-395.20) 32.60 (24.60-65.00)

ALP (U/L) 423.23+243.92¢ 153.80452.02b 0.000
350.00 (71.00-1015.00) 123.00 (112.00-270.00)

Hepsidin (ng/ml) 36.16£12.994 11.83£3.090 0.000

35.41 (10.28-62.14)

11.34 (7.84-16.71)

There is a statistical difference between columns containing different letters (p <0.05).

Discussion

Dog granulocyte anaplasmosis disease (CGA) is a
vector-borne infectious disease that occurs by
Anaplasma  phagocytophilum, which is a
mandatory intracellular bacteria found in the

Anaplasmataceae family (Chirek et al., 2018).

Although clinical findings are not specific,

lethargy, anorexia, pale
polyuria, polydipsia can be seen (Eberts et al.,
2011). All dogs in the study group had a history of

weight loss, fever, anorexia, polyuria, polydipsia.

mucosa, vomiting,

The detection of the disease is done by direct
blood
neutrophils are observed in up to 60% of clinical

spreading method, and morulae in
cases (Kohn et al., 2008). However, morulae can
also be seen in Ehrlichia ewengii, which infect
neutrophils, so other diagnostic methods must be
used. Since 2006, ELISA SNAP 4Dx test kit has
been used in practice and detects Ig M and Ig G

93

antibodies against A. phagocytophilum (Shaw et
al.,, 2001).

In one study, fever, high respiratory rate, vomiting,
and diarrhea were observed among the first clinical

findings in  Anaplasma  phagocytophilum
seropositive dogs. Hematological evaluation
revealed thrombocytopenia, leukopenia,

lymphopenia and neutropenia. In biochemical
analysis, high serum ALT, AST values were
obtained (Granick et al., 2009). In another study,
severe thrombocytopenia and lymphopenia were
observed in hematological evaluation, hemoglobin
and hematocrit values were within the normal
reference range. In biochemical analysis, ALT and
AST values were obtained in the range of normal
values with high serum ALP value (Melter et al.,
2007). In our study, apart from similar findings,
high ALP, AST and ALT values were obtained in
serum biochemistry analysis and were found
statistically significant (p <0.05). Also, unlike this
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study, thrombocytopenia is mild and decreases
within normal values. Although the mechanism of
thrombocytopenia is not fully known, it is thought
to be related to the increase in platelet activation
and consumption due to the inflammation formed
in endothelial cells (Bexfield et al, 2005). In
another  study, sever thrombocytopenia,
leukocytosis and anemia were observed, and it was
reported that leukopenia is a less common finding.
In serum biochemical analysis results, ALT and
ALP values were reported to be high (Jensen et al.,
2007). The findings in this study are similar to the
findings in our study. As a result of serum
biochemical analysis, an increase in ALP, ALT,
AST wvalues was observed (p <0.05). The
mechanism of increases in liver transaminases is
unknown. It is thought that the increase in
transaminase values may be associated with the
suppression of the immune system formed due to
A. phagocytophilum infection and septicemia
caused by secondary infections (Melter et al;
2007). In addition, as a result of anemia, which is
a symptom of the disease, damage to liver, kidney
and muscle tissue cells occurs due to hypoxia and
it has been reported that it may cause an increase
in enzyme values (Costa et al., 2012).

Plier et al. (2009) found intermittent cough with
fever, weakness, anorexia, bronchovesicular
sounds in thoracic auscultation. It has been
reported  that  severe  thrombocytopenia,

normocytic ~ normochromic  anemia  and
leukocytosis are seen in blood parameters.
Moderately increased ALP has been reported in
serum biochemistry analysis. Although cough has
been identified in  both

experimentally infected dogs with Anaplasma

naturally  and

phagocytophilum, pneumonia was documented
for the first time in this study. The absence of any
organism causing pneumonia in the samples taken
from the lung, but the detection of the morulae in
the neutrophils obtained from the lungs suggests
that pneumonia is caused by A. phagocytophilum.

Hepsidin is a peptide hormone. Because of its
antibacterial and antifungal properties, hepcidin
was originally identified as an antimicrobial
peptide produced in the liver (KKrause et al., 2000;
Park et al., 2001). However, studies have reported

that it is a type 1I acute phase reactant and plays a
role in iron metabolism (Frazer et al., 2002;
Nicolas et al., 2002). Hepsidin is responsible for
the recycling of iron and the regulation of iron
balance. Excessive iron excess stimulates the
production of hepcidin and the increase of the
hormone decreases the iron concentration, thus
preventing excess iron loading. Otherwise,
hepcidin is suppressed in iron deficiency. This
ensures dietary iron absorption and regeneration
of iron stores (Zhang et al., 2009).

Cai et al. (2016) showed that in babies with iron
deficiency anemia, hepcidin level increased after
treatment. Park et al. (2006) reported an increase
in hepcidin levels as a result of erythropoietic
activity ~ suppression after treatment with
chemotherapy in anemic mice. Park et al. (2001)
reported in another study that there was a
significant increase in hepcidin levels after iron
replacement in anemic mice. While the production
of hepcidin is stimulated by the presence of iron
and inflammation, it is inhibited in cases of
erythropoiesis due to anemia and hypoxia
(Falzacappa and Muckenthaler, 2005; Ganz, 2000).

Kali et al. (2015) reported that hepcidin was
triggered by IL-6 during inflaimmation and could
be used as an important marker in sepsis and
inflammatory reactions. Nemeth et al. (2003)
reported that in patients with infection and
inflammatory disease, iron overload by transfusion
increased the excretion of hepcidin in the urine,
and the mRNA of hepcidin was significantly
induced by in vitro IL-6. Huang et al. (2017) have
been shown to increase the release of hepcidin in
the liver tissue of mice whose endotoxemia model
was created by injecting lipopolysaccharide. In a
study, Sahinduran et al. (2016) reported for the
first time that hepcidin value showed a statistically
significant difference (p<<0.001) in dogs with
parvoviral infection compared to healthy ones.

In this study, for the first time, the relationship
between some parameters of anemia and hepcidin
was investigated in A. phagocytophilum
seropositive dogs. As a result of the study, iron
value was found as 145.70 + 56.51 (ug / dL) in

healthy dogs, and in seropositive dogs with
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A.phagocytophilum was found as 72.50 * 17.02
(ng / dL) (p<0.05). Hepcidin values were found as
11.83 £ 3.09 (ug / ml) in healthy dogs, and in
seropositive dogs with A.phagocytophilum was
found as 36.16 + 12.99 (ug / ml). In the statistical
evaluation between the two groups, the difference
between them was found significant (p<<0.05).
During inflammation caused by anaplasma
phagocytophilum infection, vatious cytokines,
especially IL-6, increase the production of
hepcidin (Kemna et al., 2005; Wessling-Resnick,
2010). Increased hepcidin levels; It decreases the
release of iron from hepatocyte cells and iron
absorption by macrophage, leading to decreases in
serum iron levels (Orro et al., 2008). Decreases in
serum iron levels are thought to cause a decrease
in erythropoiesis and cause non-regenerative
anemia. In addition, serum Fe levels may have
decreased due to the removal of free iron from the
circulation by the monocyte / macrophage-
specific ~ hemoglobin  scavenging  receptor
mechanism, which binds haptoglobin-hemoglobin
(Hp-Hb) complexes rapidly formed in the
circulation after hemolysis of red blood cells and
facilitates their uptake (Weinstein et al.,, 2002;
Weaver et al.,, 2000). According to our results, it
has been determined that in anemic dogs infected
with A. phagocytophilum, hepcidin can be used as
an effective biomarker in combination with other

parameters and may help in diagnosis.
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Investigations of Adenosine Deaminase and C-reactive Protein in Cats with
Feline Infectious Peritonitis

Felin Infeksiyiz Peritonitli Kedilerde Adenozin Deaminaz, ve C-reaktif Protein Diizeylerinin Aragtirilmast
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Abstract: The aims of the present study were to evaluate T-cell-mediated immune response and acute phase
response in cats with infectious peritonitis (FIP). In the study, 20 cats with FIP and 10 clinically healthy cats were
used. Cats with FIP were divided into two groups as dry form (n=10) and wet form (n=10) based on clinical,
radiographic and necropsy findings. Adenosine deaminase (ADA-1) and C reactive protein (CRP) levels were
determined by using cat-specific ELISA kits. Serum concentrations of total protein (ITP) and albiimin (A) were
measured by photometric methods. In the study, both serum and peritoneal effusion concentrations of ADA-1
(p<0.001) and CRP (p<0.001) were significantly higher in cats with FIP than control cats. A high positive
correlation was obtained between serum concentrations of ADA-1 and CRP in cats with FIP (+r=0.62, p<<0.001).
Significant increases in TP (p<0.01) and globulin (p<<0.01) levels and decreases in A (p<<0.01) values and A/G ratio
(p<0.01) were obtained in cats with FIP. Serum TP (p<0.05) and G (p<0.05) levels were significantly higher,
whereas ADA-1 activitiy (p<0.01) was lower in cats with dry form than in cats with wet form of FIP. As a
conclusion, both serum and peritoneal effusion samples can be used to determine ADA-1 and CRP, and they can
be useful biomarkers for evaluating T-cell-mediated immune responses, inflammation and possibly organ damages
in cats with FIP.

Keywords: Adenosine Deaminase-1 (ADA-1), Cat, C-Reactive Protein (CRP), Feline Infectious Peritonitis (FIP).

Oz: Calismada felin infeksiyéz peritonitli (FIP) kedilerde T-lenfosit aracili immun yanit ve akut faz yanitin
degerlendirilmesi amaglanmustir. Calismada 20 FIP’li ve 10 adet klinik olarak saglikli kedi kullanildi. FIP’li kediler
klinik, réntgen ve nekropsi bulgulart 1siginda yas form (n=10) ve kuru form (n=10) FIP’li olarak iki gruba ayrildi.
Adenozin deaminaz-1 (ADA-1), C-reaktif protein (CRP) diizeyleri kedi spesifik ELISA testleri kullanidarak
belitlendi. Serum total protein (TP) ve albiimin (A) diizeyleri ise fotometrik metodla saptandi. Calismada FiP’li
kedilerin hem serum hem de peritoneal efuzyonlarindaki ADA-1 (p<0,001) ve CRP (p<0,001) dizeyleri saglikls
kedilerin diizeylerine gore anlamlh diizeyde yiiksek oldugu belirlendi. FIP’li kedilerin serum ADA-1 konsantrasyonu
ile CRP konsantrasyonlari arasinda yiiksek diizeyde pozitif korelasyonun oldugu belitlendi (r=0,62, p<0,001). FIP’li
kedilerin serum TP (p<<0,01) ve globiilin (G) (p<0,01) diizeylerinde anlamli artislar belirlenirken albiimin (p<0,01)
diizeyleri ve albiimin globiilin oranlarinda (A/G) ise anlamli diizeyde diisiisler saptandi. Kuru form FIP’li kedilerin
serum TP (p<0,05), ve G (p<0,05) diizeyleri yas form FIP’li kedilerinki ile karstlastirildiginda anlamli diizeyde
yiiksek iken ADA-1 p<0,01) aktivitesinin ise anlamlt diizeyde diisiik oldugu saptandi. Sonug olarak, FIP’li kedilerde
hem serum hem de peritoneal efiizyonlarin ADA-1 ve CRP dizeylerinin 6lciiminde kullanilabilecegi ve bu
parametrelerin FIP’li kedilerde T-lenfosit aracilt immun yanit, yangt ve olast organ hasarlarinin degerlendirilmesinde
yararlt biyomarkirlar oldugu distinilmektedir.

Anahtar Kelimeler: Adenozin Deaminaz-1 (ADA-1), C-Reaktif Protein (CRP) Felin Infeksiyéz Peritonitis (FIP),
Kedi.
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Introduction (FCoV) (Addie et al, 2009, Pedersen, 2014).
FCoV generally cause either asymptomatic

Feline infectious peritonitis (FIP) is a highly fatal infection or mild diarrhea (Addie et al., 2009;

viral disease that caused by feline coronavirus Decaro and Buonaiglia, 2011; Pedersen, 2014).
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Some of the healthy and diarrheic cats are
become carrier and these cats are potentially at
risk for developing FIP (Addie et al., 2009; Kipar
et al,, 2010; Vogel et al., 2010; Wotrhing et al.,
2012). FCoV can be mutate and a mild
gastrointestinal disease progresses into clinical
FIP, that is progressive and almost always fatal
(Sharif et al., 2009; Ehman et al., 2018; Li et al.,
2019). FIP develop in two forms as an effusive
(wet) and a non-effusuve (dry) form. The effusive
form is characterized by an accumulation of
protein-rich fluid in the abdomen and/or chest.
In dry form of FIP, granulomatous or
pyogronulomatous lesion develop in vatious
organs and the developing clinic symptoms are
related to these organ dysfunctions (Addie et al.,
2009; Diaz and Poma, 2009; Sharif et al., 2009;
Oguzoglu et al., 2010; Tasker, 2018).

In studies, severe hematologic and biochemical
alterations have been reported in cats with FIP.
In these studies, total protein (IP) and globulin
(G) concentrations were found to be elevated,
while  albumin  (A)
albumin/globulin ratio were shown to decrease in
cats with FIP.
specific for FIP and definitive diagnosis of FIP is

concentrations  and
None of these findings are
very difficult.  Single positive or negative
diagnostic test is meaningless and does not rule
out the either presence or absence of FIP in cats.
Therefore, a combination of a complete history,
clinical examination, laboratory tests, post-
mortem examination and histopathology may
help its confirmatory diagnosis. Furthermore,
clinical signs consistent with FIP and a positive
diagnostic test result may indicate the presence of
active FIP in cats (Diaz and Poma, 2009; Sharif et
al., 2010; Pedersen, 2014; Tasker, 2018).

Adenosine deaminase (ADA), a purine catalytic
enzyme, plays a vital role in the maturation of the
immunological system and it is essential for
proliferation and differentiation of lymphocytes
(Martinez-Navio et al., 2011; Antonioli et al.,
2012; Sauer et al., 2012; Brigida et al., 2014; Flinn
and Gennery, 2018). Elevated ADA activities
reflect the activation of cell-mediated immunity,
while decreased values are associated with

immunodeficiency  (Climent et al, 2009;

Poursharifi et al., 2009; Antonioli et al., 2012;
Flinn and Gennery, 2018). Adenosine deaminase
has been shown to have diagnostic value in
several diseases and it is considered to be a
marker of T-cell activation and inflammation for
both human and animals (Castro et al., 2003;
Ellah et al., 2004; Baba et al., 2008; Martinez-
Navio et al, 2011; Rodriques et al., 2012;
Afrasibian et al., 2013; Akhtardanesh et al., 2013;
Brigida et al., 2014). In studies, ADA test has
shown to have a high sensitivity and specificity in
the diagnosis of pleural tuberculosis and
suggested to be a useful diagnotic marker for
tuberculosis (Castro et al., 2003; Baba et al., 2008;
Afrasibian et al., 2013). Furthermore, a positive
corelation was determined between serum ADA
activity and the degree of hepatocellular damage.
It was suggested to have a dignostic value for
liver disease in cattle (Ellah et al., 2004).

C-reactive protein, a positive acute phase protein
(APP), is

hepatocytes and its concentration increases

synthesized primarily in liver

during inflammatory events (Clyne and Olshaker
1999; Gokce and Bozukluhan, 2009; Sproston
and Ashworth 2018). It is an acute marker for
inflammation and its levels shown to increase in
several diseases including pneumonia (Ruiz-
Gonzalez et al., 2018), neonatal sepsis (Xu et al.,
2016), viral and bacterial infections (Sproston and
Ashworth 2018; Chiu et al, 2019), rheumatoid
arthritis (Nalesnik et al., 2011; Sridevi et al., 2018)
and cardiovascular diseases (Ridger et al., 2002;
Osman et al, 2006). CRP is also used to
distinguish between patients with bacterial and
viral infections, and no infections (Sasaki et al.,
2002; Haran et al 2012; Sproston and Ashworth
2018; Chiu et al., 2019). It has been reported that
CRP is not just a market of inflammation, it is
also an important regulator of inflammatory
processes. It plays a key role in the host’s
defence against infections (Clyne and Olshaker
1999; Sproston and Ashworth 2018).

Up to date, serum and pleural effusion ADA-1
and CRP levels have not been studied and their
diagnostic values have not been established in
cats with FIP. Therefore, in the present study,
ADA-1, CRP, total protein, albumin and globulin
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values were measured to determine T-cell
activation, acute phase responses and their
diagnostic values in cats with FIP.

Material and Methods
Animals

Twenty FIP-suspected cats and 10 clinically
healthy cats in different breeds and ages were
used in the study. Cats with respiratory distress,
weight loss, depression, loss of appetite, nervous
signs, accumulation of effusion either within the
abdominal cavity or chest cavity were accepted as
suspicious to FIP. Chest or abdominal
radiography was also applied to the cats
suspicious to FIP. Cat-specific FCoV antigen,
FCoV antibody, feline leukoma virus (FLeV) and
feline immunodefficieny virus (FIV) rapid test
kits were used to detect FCoV infected cats
according to the manufacturer instructions
(Bionote, Korea). Furthermore, necropsy was
performed for each cat either died or euthanized.
Twenty cats with positive results for either
antigen or antibody tests of FCoV and with
supportive clinical, X-ray and necropsy findings
of FIP were accepted as FIP and used in the
study (Diaz and Poma, 2009; Tasker, 2018). Cats
positive to FLeV or FIV were not used in the
study. Control cats were negative for all the tests
applied. Cats with abdominal effusion (n=10)
detected by radiography and necropsy were
accepted as wet form, while cats with
granulomatous lesions in various organs observed
in necropsy were accepted as dry form of FIP.

This study was performed according to the
requirements of the ethical committee of the
Faculty of Veterinary Medicine, Burdur Mehmet
Akif Ersoy University, Turkey (Approval No:
2018/392).

Laboratory Analysis

Serum samples were collected from all the
animals and used to analyse CRP, ADA-1, TP, A
and G wvalues. Peritoneal effusions were also
collected from 10 cats with wet form of FIP and
used to determine CRP and ADA-1 levels. Serum
concentrations of TP, G, and A were determined

by photometric methods (Abbott Architect
Ci8200 Biochemstry Analyser USA). Serum and
pleural effusions ADA-1 (SunRed, Shanghai,
CHINA) and CRP (Bioassay Technology
Laboratory, Shanghai, CHINA) levels were
measured by commercially available cat-specific
ELISA kits according to the manufacturer’s
instructions. Serum globulin concentrations were
calculated by subtracting albumin values from

total protein values.

The optical density (OD) of each well for ADA-1
and CRP was determined with a micro-ELISA
plate reader (MR-96A, Minray, China) at a test
wave-length of 450 nm. The concentrations of
ADA-1 and CRP were calculated regression
analysis on the basis of standard curve derived
from two-fold dilutions of each standard stock
solution. The sensitivities of ADA and CRP were
0.075ng/ml and 0.12mg/mL, respectively.

Statistical analysis

Kolmogorov Smirnov test was used to determine
normality of distribution of the data, which were
normally distributed. The significance of the
differences in values between cats with FIP and
control cats were determined by Student’s t test.
Student’s t test also used to compare the
differences in values between wet and dry form
of FIP.

analysis was performed to determine the

Pearson's cotrelation coefficient (r)

correlations between the parameters obtained
from cats with FIP.

expressed as mean and standard deviations of the

All the wvalues were

mean (mean * SD). The level of significance was
accepted as p<0.05 for both Student’s t test and
Pearson’s correlation coefficient analysis. SPSS
software computer programme (version 14.01 for
Windows, SPSS Inc, Chicago) was used to
perform all the statistical analyses.

Results
Clinical Findings

Anorexia, weight loss and depression were
common clinical findings observed in cats with
either wet or dry form of FIP. In addition to
these, effusions in abdominal or chest cavity with
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breathing difficulties were also observed in cats
with wet form of FIP. In dry form, nervous
symptoms including weakness, incoordination,
opisthotonus, paraplegia were dominant clinical
symptoms observed. Presence of excessive fluid
accumulation in chest and/or abdominal cavity
(wet form) and granulomatous lesions (dry form)
in various organs such as liver, lungs and
intestines were confirmed by chest and/or
abdominal radiography and necropsy.

Biochemical Findings

In the study, serum concentrations of TP
(p<0.01), G (p<0.05), ADA-1 (p<0.001) and
CRP (p<0.001) were significantly higher in cats
with FIP than those of obtained from control
cats. Whereas, serum concentrations of A
(p<0.01) and A/G rado (p<0.01) were
significantly low in cats with FIP compared to
that of control cats (Table 1).

Table 1. Biochemical findings of cats with feline infectious petitonitis (FIP) and control cats. (Mean +
Standard deviation).

Parameters Control (n=10) FIP Min-max p value
ADA-1 (ng/ml)  2.53%0.75 4.4010.80 2.49-5.12 0.001
CRP mg/L 1.75£0.36 2.6710.44 1.9-3.53 0.001
TP (g/d)) 7.33+0.73 8.71+1.48 6.4-14.1 0.003
A (g/d1) 2.70+1.88 2.3410.41 1.1-2.9 0.015
G (g/d) 4.63+0.73 5.67+1.42 3.7-8.6 0.039
A/G 0.59+0.09 0.43+0.12 0.23-0.67 0.001

ADA-1: Adenosine deaminase, CRP: C-reactive protein, TP: Total protein, A: Albumin, G: Globulin,
A/G: Albumin/Globulin ratio. Significant level was accepted as p<0.05.

Table 2. Serum and peritoneal effusion concentrations of adenosine deaminase (ADA-1) and C-reactive
protein (CRP) in cats with wet form of feline infectious peritonitis (FIP) and control cats. (Mean =+
Standard deviation).

Parameters Control Serum (n=10) FIP Serum FIP Effusion
(n=10) (n=10)

ADA-1 (ng/ml) 2.53%£0.75» 4.7510.82" 4.92+0.70">

CRP mg/L 1.75£0.36 2.77+0.51" 2.64%0.52°b

ADA-1: Adenosine deaminase, CRP: C-reactive protein. Different letters above the columns indicate significant
difference between the groups. Significant level was accepted as p<<0.05.

TP and G (r=0.62, p<0.01), and between A and
A/G (t=0.68, p<0.01). On the other hand,
negative correlations were obtained between TP
and A/G (r=-0.56, p<0.01), and between G and
A/G (1=-0.79, p<0.001) (Table 3). A positive

correlation was determined between serum and

Furthermore, both ADA-1 (p<0.001) and CRP
(p<0.001) values were also high in effusions as
determined in serum samples (Table 2).

There were positive correlations between serum
ADA-1 and CRP (r=0.62, p<0.01), TP (+=0.40,
p<0.05), while negative correlations were
obtained between ADA-1 and A (r=-0.42,
p<0.05), A/G (t=-0.49, p<0.05). Furthermore,

positive correlation were also detected between

effusion concentrations of CRP in cats with wet
form of FIP (r=0.52, p<0.01), while a negative
correlation was obtained between ADA-1 values
of serum and effusion of these cats (r=-0.43,
p<0.05).
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Table 3. Correlations (r) between the parameters of serum samples obtained from Cats with FIP.

Parameters ADA (ng/ml) CRP (mg/ml) TP (g/dl) A (g/dl) G(g/dl) A/G
ADA (ng/ml) 1 0.62** 0.40* -0.42% 0.29 -0.49%*
CRP (mg/L) 1 0.26 -0.28 -0.02 -0.14
TP (g/dl) 1 -0.16 0.62%* -0.56%*
A (g/dl) 1 0.16 0.68%*
G (g/d)) 1 -0.79%kx
A/G 1

ADA-1: Adenosine deaminase, CRP: C-reactive protein, TP: Total protein, A: Albumin, G: Globulin,
A/G: Albumin/Globulin ratio. Significant levels were indicated by symbols, *:p<0.05, **:p<0.01, ***:
p<0.001.

Comparison of the parameters obtained from dry
and wet form of FIP showed that serum ADA-1
levels were significantly higher in cats with wet
form compared to those of cats with dry form of

form and dry form of FIP (Table 4). In addition
to these, serum TP and G values were
significantly higher in cats with dry form of FIP
than that of values obtained from cats with wet

FIP (p<0.01).
were also high in cats with wet form of FIP, but

Serum concentrations of CRP form of FIP (p<0.05, Table 4).

there was no statistically significance between wet

Table 4. Serum biochemical findings of cats with dry form and wet form of feline infectious peritonitis
(FIP), and control cats. (Mean * Standard deviation).

Parameters Control (n=10) Dry Form (n=10) Wet form (n=10)
ADA-1 (ng/ml) 2.53+0.75+= 4.04%0.63° 4.75+0.82¢

CRP (mg/L 1.75%0.36 = 2.57%0.34° 2.77£0.51°

TP (g/dl) 7.33£0.73= 9.35+1.840 8.07+1.18»

A (g/d)) 2.70+1.88= 2.47%0.27 2.2140.49be

G (g/d) 4.63%0.732 6.28+1.04 > 5.06+1.522

A/G 0.59£0.09= 0.40£0.09° 0.46£0.14°

ADA-1: Adenosine deaminase, CRP: C-reactive protein, TP: Total protein, A: Albumin, G: Globulin,
A/G: Albumin/globulin. Different letters above the columns indicate significant difference between the groups.
The significant level was accepted as p<0.05.

Discussion highly susceptible to develop FIP due to
mutation of FCoV and FIP can be seen in any
time of the cat’s life (Sharif et al., 2009; Fehr and

Perlman, 2015; Ehman et al., 2018; Li et al.,

Feline infectious peritonitis caused by FCoV is a

higly contagious and deadly infection of

domesticated and wild cats (Addie et al., 2009;
Pedersen, 2014; Tasker,2018). Most of the cats
are seropositive to feline coronavirus (FCoV) and
be come cariers (Addie et al., 2009; Kipar et al.,
2010; Vogel et al.,, 2010; Wotrhing et al., 2012;
Pedersen, 2014; Li et al., 2019). These cats are

2019). Up to date, differrential diagnosis of cats
from FCoV to FIPV and their treatments are still
insufficient and available vaccines are not able to
fully protect cats agains FIP (Addie et al., 2009;
Pedersen, 2014; Tasker, 2018).
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It has been demostrated that severe hematologic
and boichemical alterations occur in cats with
FIP (Addie et al, 2009; Pedersen, 2014).
Elevated serum concentrations of TP and G, and
decrease in A and A/G values have been
reported in cats with FIP (Hartmann et al., 2003;
Addie et al., 2009; Jeffery et al., 2012; Pedersen,
2014). These alterations have been implicated to
have some diagnostic value for differentiating
cats form FIP to healthy ones (Hartmann et al.,
2003; Addie et al., 2009; Diaz and Poma, 2009;
Sharif et al., 2010; Jeffery et al., 2012; Pedersen,
2014; Tasker, 2018).
elevated serum concentrations of TP (p<0.01)
and G (p<0.05) and decreased in concentration
(p<0.01) and A/G rato (p<0.01) were
determined in cats with FIP as reported elsewere
(Hartmann et al., 2003; Addie et al., 2009; Sharif
et al., 2010; Jeffery et al., 2012; Pedersen, 2014).
It is known that globulin synthesis increases in

In the present study,

chronic disease, while albumin values decrease in
association with liver and renal insufficieny
(Kaneko, 1997). It was reported that
hipoalbuminemia obtained in cats with FIP
occured due to renal insufficiency and
accumulation of protein-rich effusions in cavities
(Addie et al., 2009). It’s synthesis may also be
decreased in response to acute phase responses as
it is a negative APP (Clyne and Olshaker, 1999;
Gokce and Bozukluhan, 2009; Sproston and
Ashworth 2018). Total protein concentrations
implicated to increase due to increased globulin
synthesis, resulting decrease in A/G ratio in cats
with FIP (Hartmann et al, 2003; Addie et al.,
2009; Sharif et al., 2010; Jeffery et al, 2012;
Pedersen, 2014). In the present study, A/G ratio
were found to be significantly low in cats with
FIP. The decrease in A/G ratio is most probabily
occur due to elevated globulin and decreased in
albumin  concentrations. Furthermore, high
positive correlations were obtained between TP
and G (r=0.62, p<0.01), and also between A and
A/G (£=0.68, p<0.01). On the other hand, high
negative correlation was detected between G and
A/G (t=-0.79, p<0.001). These correlations
indicate that A, G and A/G ratio may have
diagnostic value in cat with FIP as mentioned
elsewhere (Hartmann et al,, 2003; Addie et al.,

2009; Sharif et al, 2010; Jeffery et al, 2012;
Pedersen, 2014). In addition to these, in the
present study, the differences in biochemical
values were also compared between wet and dry
form of FIP. It was found that serum TP and G
values were significantly higher in cats with dry
form of FIP than that of wet form of FIP.
Albumin values were similarly low but not
significantly different in both groups. These
findings indicate that liver function may not be
affected to produce globulin but it may be
insufficient to produce albumin in both groups of
cats. As reported before, accumulation of
protein-rich effusions may not be the cause of
low albumin concentrations obtained in cats with
FIP (Addie et al., 2009), because, in the present
study, low albumin values were obtained in both
dry and wet form of FIP. Therefore, in
combination of renal and hepatic dysfunction,
and also some other unknown factors may play a
role in reduced albumin concentrations obtained
in both dry and wet form of FIP.

C-reactive protein, a positive APP, is synthesized
primarily in  liver hepatocytes and its
concentrations increases during the inflammatory
events (Clyne and Olshaker 1999; Gokce and
Bozukluhan, 2009; Sproston and Ashworth
2018). It has been used to diagnose inflammation
and also differentiate bacterial infections from
viral infections (Clyne and Olshaker 1999; Haran
et al 2012, Xu et al., 2016; Ruiz-Gonzalez et al.,
2018; Sproston and Ashworth 2018; Chiu et al.,
2019). In previous studies, elevated serum and
abdominal effusions haptoglobin (Hb) o!-acid
glycoprotein (a1-AGP) and serum amyloid A
(SAA) were reported in cats with FIP (Duthie et
al., 1997; Giordano et al., 2004; Hazuchova et al.,
2017). Effusion AGP levels were implicated to be
useful in differentiating between FIP and other
diseases (Hazuvhova et al,, 2017). In the present
study, both serum and effusion concentrations of
CRP were found to be high in cats with FIP
(p<0.001). A positive correlation was detected
between serum and effusion concentrations of
CRP in wet form of FIP (r=0.52, p<0.01). In
addition to low albumin values, elevated CRP

may indicate development of acute phase
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responses in cats with FIP, therefore elevated
serum and effusion CRP values may have
diagnostic and prognostic values in cats with both
dry and wet form of FIP. However, CRP levels
may not be insufficient to differentiate dry form
from wet form of FIP. Because of significant
high CRP levels were detected in both groups
and there were no significant differences in CRP
levels between these groups.

Adenosine deaminase (ADA-1) plays a vital role
in the maturation of the immunological system
and it is essential for proliferation and
differentiation of lymphocytes (Brigida et al.,
2014; Martinez-Navio et al., 2011; Antonioli et
al., 2012; Sauer et al., 2012; Flinn and Gennery,
2018). It is considered to be a marker of T-cell
activation and inflammation in both human and
animals (Castro et al., 2003; Ellah et al., 2004;
Baba et al., 2008; Martinez-Navio et al., 2011;
Rodriques et al., 2012; Afrasibian et al, 2013;
Akhtardanesh et al., 2013; Brigida et al.,, 2014).
Furthermore, ADA was reported to have anti-
inflammatory effects on normal levels but it was
shown to cause tissue and organ damages in high
levels (Baba et al., 2008; Niraula et al., 2018). A
correlation between increase in serum ADA
levels and severity of inflammation was reported
and the increase was suggested to be related with
of
monocytes, and organ damages (Baba et al., 2008;
Niraula et al., 2018). Elevated ADA-1 activity was

also reported in cattle with liver diseases and a

presence activated T-lymphocytes and

positive correlation was determined between
serum  ADA-1
hepatocellular  damage

activity and the degree of
(Ellah et 2004).
Furthermore, ADA test has been shown to have

al.,

a high sensitivity and specificity in the diagnosis
of pleural tuberculosis in human and thus, its
activity has been suggested to be a useful
diagnostic marker for tuberculosis (Castro et al.,
2003; Baba et al., 2008; Afrasibian et al., 2013).
Concentrations of serum and pleural effusion of
CRP and ADA were found to be high and a
positive correlation was detected between their
serum and pleural effusion increases in patients
with tuberculosis. In this study, ADA was
be a wuseful biomarker to

suggested  to

104

from
nonspecific pyothorax (Kim et al, 1988).
Elevated serum CRP and ADA levels were also
determined in patients with rheumatoid arthritis

differentiate  malignant  tuberculosis

and they were implicated to be useful biomarkers
for diagnosing inflammation and following the
treatment (Nalesnik et al., 2011; Sridevi et al.,
2018). Therefore, ADA-1 has been suggested to
be a useful biomarker for evaluating T-cell-
mediated
inflammation and organ damages
2004; Climent et al., 2009; Baba et al., 2008;
Kapisyzi et al., 2009; Afrasiabian et al., 2013;
Nagayasu et al., 2018; Niraula et al., 2018).

immune  responses,  diagnosing

(Ellah et al,

In the present study, for the first time, elevated
serum ADA-1 activities were obtained in cats
with both dry and wet form of FIP compared to
control cats (p<<0.001). High concentrations of
ADA-1 activity was also determined in the
peritoneal effusions of cats with wet form of FIP
(p<0.001).

activation and also reflect organ damages in both

These results may confirm T-cell

dry and wet form of FIP. Furthermore, serum
ADA-1 activity was higher in wet form than that
of dry form of FIP (p<0.01). Serum ADA-1
levels may be used to differentiate wet form from
dry form of FIP, but it needs to be further
investigated with a high number of cats with wet
and dry form of FIP. In the study, both serum
CRP and ADA-1 concentrations were elevated
and a high positive correlation was detected
between these parameters in cats with FIP
(x=0.62, p<0.01). It is suggestive that both serum
and the effusions can be used to analyse ADA-1
and CRP values and these two parameters can be
T-cell
inflammation and also organ damages in cats with
FIP.

useful to  determine activation,

In conclusion, serum concentrations of TP, G,
ADA-1 and CRP were high in cats with both wet
and dry form of FIP, while serum concentrations
of A and A/G ratio were significantly low in both
groups. ADA-1 and CRP values were also high in
the peritoneal effusions of cats with wet form of
FIP. High serum concentrations of TP and G,
and low ADA-1 activitly were obtained in cats
with dry form compared to wet form of FIP. It

To cite this article: Kabraman MA, Gikge HI.(2020). Investigations of Adenosine Deaminase and C-reactive Protein in Cats with Feline Infections Peritonitis. MAKU

J. Health Sci. Inst., 8(3), 98-107.



MARKU J. Health Sci. Inst. 2020, 8(3): 98-107.
doi: 10.24998 | maeusabed. 815307

is suggestive that T-cell activation, acute phase
response and possibly organ damages develop in
cats with FIP. The results of the present study,
indicate that both serum and effusion values of
ADA-1 and CRP can be useful biomarkers to
determine T-cell activitly, inflammation and
organ damages in both dry and wet form of FIP.
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Kog Spermasinin Dondurulmasinda Oksidatif Stres Uzerine Trolox ve Taurinin Etkisi

Effects of Trolox and Tanrin on Oxidative Stress During Ram Semen Cryopreservation
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Oz: Bu calismada Pirlak kog¢ spermasinin tireme mevsimi disinda dondurulmasinda sperma sulandiricisina eklenen
antioksidan 6zellige sahip trolox ve taurinin ¢6ziim sonu spermatolojik parametreler tizerine etkisinin ortaya konmast
amaclandi. Bu amagla 10 bas Pirlak koctan haftada iki kez olacak sekilde suni vajen yardimu ile spermalar toplandr.
Normospermik 6zellik gésteren numuneler birlestirilerek sirast ile kontrol, 1 mM Trolox ve 50 mM Taurin gruplar
olusturuldu. Gruplar +4% C’de 2 saat ekilibrasyon islemi sonrasi, 0,25 ml'lik payetlere ¢ekildikten sonra -1200 C stv1
azot buharinda dondurularak, sivi azot icerisinde saklandi. C6zim sonu spermatolojik degerlendirmelerden; motilite
subjektif yontem ile, plazma membran butinligi (PMAI), yuksek mitokondriyal aktivite dizeyi (HMMP) ve
mitokondrial oksidatif hasar diizeyi (MITOSOX™) flow sitometrik yontem ile incelendi. C6ziim sonu motilite orani 1
mM Trolox (%50,00%3,89) ve 50 mM Taurin (%60,6212,57) gruplarninda kontrol (35,00£2,11) grubuna yiiksek elde
edildi (p<0,05). Taurin 50 mM (%32,42%0,72) ¢6ziim sonu en yiksek PMAI orami ile kontrol grubuna kiyasla
istatistiksel olarak 6nemli bulundu (p<0,05). Antioksidan ilave edilen gruplarda HMMP degetleri kontrol grubuna
gore yiuksek bulunurken, mitokondriyal oksidatif hasar diizeyi en distik grup Taurin 50 mM olarak belirlendi (p<0,05).
Sonug olarak Pirlak ko¢ spermasinin sezon dist dondurulmasinda sulandirictya ilave edilen Trolox ve Taurinin ¢6zim
sonu motilite, HMMP parametreleri bakimindan olumlu etkileri olabilecegi kantsina varilirken 50 mM Taurin ilavesinin
spermanin dondurulmast sonucu olusan oksidatif stres Gizerine koruyucu etkinliginin olustugu belirlendi

Anahtar Kelimeler: Flow Sitometre, Ko¢ Spermast, Kryoprezervasyon, Oksidatif Stres, Taurin, Trolox

Abstract: In this study, it was aimed the investigate the effects on Pitlak ram spermatological parameters added
sperm extender which antioxidant properties of Trolox and Taurin. For this aim semen was collected with the aid of
artificial vagina twice a week from 10 Pirlak ram. Semen which were normospermic pooled and occurred three group;
control, 1 mM Trolox, 50 mM Taurin. Groups were equilibrated about 2 hours at + 4 © C, frozen in liquid nitrogen
vapor (-120 ° C), stored in liquid nitrogen. Pos-thawed spermatological examinations; motility was recorded
subjectively, plasma membrane integrity (PMAI), high mitochondrial membrane potential (HMMP) and
mitochondirial oxidative damage level (MITOSOX™") were evaluated by flow cytometer. Post-thawed motility ratio
was higher in 1 mM Trolox (%50.00£3.89) and 50 mM Taurin groups compared the control (35.00£2.11) group
(p<0.05). Taurin 50 mM (%32.42%+0.72) was highest PMAI ratio and it was significantly important with control group
(P<0.05). HMMP levels were higher in antioxidant groups when compared the control group and also lowest
mitochondirial oxidative damage level was seen in the 50 mM Taurin (P<0.05). Finally, when freezing of Pirlak ram
semen in the out of breeding season Trolox and Taurin which were added the semen extender was ameliorating effect
on post thaw motility and HMMP levels. Behind this Taurin 50 mM gave the best preventive effect on oxidative
damage.

Keywords: Flow Cytometer, Ram Sperm, Cryopreservation, Oxidative Stress, Taurine, Trolox.
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Giris

Koyunculuk endistrisi tilkemizde son yilarda artan
kirmiz1 et ihtiyacini karsilamak amaciyla gelisim
gostermektedir. Bu amacla dlkemize farkh
tlkelerden 1rklar getirilmekte ve et¢i tip siiriiler
olusturulmaya calistlmaktadir. Hayvan ithalatt zor
ve cevre adaptasyonu isteyen bir siire¢ olarak
belirtilmektedir. Buna karsin  Ustlin  vetim
Ozelliklerine  sahip  koglarin  spermasinin
dondurularak suni tohumlama uygulamasi ile 1slah
calismalarinin yapilmasi koyunculuk endiistrisinde
fayda saglayabilecek gelistirilmeye actk bir alandir.
Ancak kog¢ spermasinin uzun stireli saklanmast ile
ilgili arastirmalar gerek tilkemizde gerekse diinyada
boga  spermasinin  dondurulmasina  kiyasla
standardize edilememistir. Bu sebeple koyunlarda
suni tohumlama uygulamast da sinirlt kalmaktadir
(O'Hara ve ark., 2010). Ko¢ spermast dondurma-
cozdiirme islemi yiksek oranda canlilik kaybina ve
sonucunda motilite oraninin azalmasina neden

(Watson,  2000).

endistrisinde dondurulmus sperma ile basarh

olmaktadir Koyunculuk
gebelik oranlarinin elde edilebilmesinin 6n kosulu
olarak spermanin optimal sekilde dondurulmasi
gerekmektedir (Roca ve atk,, 20006). Kog
spermastnin dondurulmasinda basarinin artirilmast
amaciyla cesitli antioksidatif 6zellikli maddelerin
sperma sulandiricisina eklenmesi son zamanlarda
yogun bir sekilde arastirma konusu olmustur
(Kulaksiz ve Dagkin, 2007; Holt, 2000; Avdatek ve
ark., 2018).

Sigir safrasindan izole edilmis olan taurin, tiyol
iceren aminoasit olarak bildirilmigtir. Taurinin,
Ca*2  akisini
ozmoregilasyon ve membran stabilizasyonu gibi
faaliyetlerde rol aldigy ifade edilmektedir (Kendler,
1989). Vicutta hiicre bitinligini korumasi,

dizenleme,  detoksifikasyon,

oksidan-antioksidan dengeyi ve direncini artirmast
gibi  Ozellikleri ile bir antioksidan olarak
destekleyici  ve onemli

bulunmaktadir (Parcell, 2002). Taurinin boga ve

koruyucu  etkileri

ko¢ spermasina eklenerek yapilan calismalarda
motilite, akrozom bitinliglh tzerine koruyucu
etkinligi oldugu bildirilmektedir (Chen ve ark.,
1993; Uysal ve atk., 2000; Bucak ve ark., 2007).

Vitamin E (troloks) hiicre membraninda zincir
kirtict  antioksidan olarak gbrev yapan yagda

¢6zinen bir antioksidan olarak ifade edilmektedir.
Spermatozoon konsantrasyonu ve motil hiicre
orant Uzerine olumlu etkisi bulunmaktadir.
Spermatozoanin yasam gicinin artirilmasinda
lipid peroksidasyon seviyesini diizenleyerek etkin
rol  oynamaktadir. Oksidatif strese  karst
spermatozayl koruyucu 6zellige sahiptir (Akiyama
1999). En etkin formu alfa-tokoferol olarak
bilinmektedir. Alfa-tokoferoliin en 6nemli gérevi
serbest oksijen radikallerinin ataklarina karst
membran lipidlerindeki doymamis yag asitlerini
korumaktir (Rice ve Kennedy 1988). Vitamin E
lipd peroksidasyonu engellemek amaciyla lipid
peroksili ve alkoksil radikalini nétralize etmektedir
(Agarwal ve ark., 2003). Lipofilik bir antioksidan
olan Vit. E hlicre membraninda bulunur bu sayede

membran stabilitesinin saglanmasina yardim ettigi
bildirilmektedir (Ozden ve ark., 2009).

Calismamizda Pirlak kog spermasinin
dondurulmasinda sulandiriciya eklenen trolox ve
taurinin ¢6zUm sonu spermatozoa motilitesi,
membran biitlinligl, mitokondriyal aktivite diizeyi
ile oksidatif stres diizeyine olan etkilerinin ortaya

konmast amaclandi.
Gereg ve Yontem

Arastirma  Afyon  Kocatepe  Universitesi
Hayvancilik Uygulama ve Arastirma Merkezi
biunyesindeki 2-3 yaslh 10 bas Pirlak kog
(AKUHADYEK-03-10).

Hayvanlar yari acik besi sartlarinda tane-kaba yem

kullanilarak  yapildt

karigstk olarak beslenitken su adlibitum olarak
verildi. Koglardan sperma asim sezonu disinda
haftada iki kez suni vajen yardimuyla alindi. Her bir
koctan alinan nativ spermalar makroskobik ve
mikroskobik edilerek,
normospermi (%80 motilite, 2x10°/ml yogunluk,

yonden  muayene
sperma miktart en az 0,5 ml) degetleri gbsteren
cjakiilatlar birlestirildi. Birlestirilen ejakulatlar daha
sonra 3 esit gruba boliinerek (splitejekulat); biri
kontrol grubu olarak ayrldi, tris yumurta satist
sulandiriaast (TYS) ile sulandirildr (Avdatek ve
Giindogan, 2018) ; diger gruplar trolox (1 mM) ve
taurin (50mM) igeren TYS soliisyonu ile ml’de
400x10¢ olacak sekilde sulandirild.

Calismadaki sulandirict gruplart ile sulandiridan
spermalarin  sicakligt +4 °Clye disirildikten
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sonra 2 saat ekilibrasyonda tutuldu. Ekilibrasyon
siresi sonunda payetler stvi azot buharinda —
120°C ‘de 15 dakikada dondurulduktan sonra stvi
azot icinde saklandi. Swvi azot icerisinde saklanan
payetler, her deney grubu icin 37°C’deki su
banyosunda 30 saniye cozdirildi. Coézdirme
sonrast motilite faz kontrast mikroskopta
incelenirken, plazma membran-akrozom
butinliginin degerlendirilmesi (PMAI) igin
FITC-PNA/PI,
belirlenmesi, yitksek mitokondrial aktivasyon
(HMMP) amaciyla JC-1/PI floresan boyamasi,
mitokondri tarafindan dretilen reaktif oksijen
MitoSOXRed/PI
floresan boyamalart ile flowsitometri cihazinda

(BeckmanCulture, Cytoflex®) degetlendirildi.

mitokondriyal aktivitenin

tirlerinin ~ belirlenmesinde

Motilite

Motilite muayenesi; 1sitma tablah (37°C) faz-
kontrast mikroskopta (x400) (NiconEclips E600)
7 farkli mikroskop sahast incelenerek yapildi.
Muayene ortalamalari alindi ve motilite sonucu
subjektif olarak, (%) belirlendi (Avdatek ve
Giindogan, 2018).

Flowsitometri analizleti

Flow sitometri analizleri Cytoflex Flow sitometri
(Beckman Coulter, Fullerton, CA, USA) ile yapildi.
Sperma Srnekleri 488 nm (50 mW laseroutput)’lik
tek lazer ve t¢ renkli 525 & 40, 585 = 42, 610 & 20
nm filtreler ile degerlendirildi.

Calisma soltsyonlart 100 ug/mL fluorescein isot-
hiocyanate-conjugated peanut agglutinin (FITC-
PNA [L7381], 2.99 mM propidium iodide (PI,
[L7011, molecular probes, Invitrogen|, 0.153 mM
5,5%,6,6’-tetrachloro1,1°3,3’
tetramethylbenzimidazolyl-carbocyanine  iodide
(JC-1, T3198, molecular probes, Invitrogen) ve 5
mM MitoSOXRed (M36008, molecular probes,
Invitrogen) DMSO ile hazirlanarak 0.22 puM
Millipore Millex CV filtrelerden gegirildikten sonra
30 pL porsiyonlara ayrilarak -20 °C’de saklandh.

Plazma membran ve akrozom biitiinliigiiniin
degerlendirilmesi (PMAI)

Cift boyama yonteminin kullanddigr, FITC-
PNA/PI boyamada, spermada akrozom ve plazma

membran bitinligi degerlendirildi. 5 ul. FITC-
PNA (100 pg/mL) ve 3 pL PI (2.99 mM) 492 uL.
fosfat buffer soliisyonuna (PBS) eklendi, daha
sonra 10 pl. sperma siispansiyonu bu karisima
eklenerek finalde 5x10¢
konsantrasyonunda olacak sekilde sulandirildr.
Sperma Ornekleri 37 °C’de 15 dakika karanlk
ortamda inkiibe edildi. Debris (sperma olmayan

sperm/mL

alanlar) kapt alinarak uzaklastildi. Plazma
membran ve akrozom
degerlendirilmesi (PMAI) CytExpert 2.3 software

(Beckman Coulter) analizi ile gerceklestirildi.

butiinliginin

Mitokondrial aktivitenin belitlenmesi

Spermada Mitokondrial membrane potansiyeli JC-
1 boyamast ile yapildr.

10 pL. JC-1 (0.153 mM) 490 pL of PBS
soliisyonuna eklendi, daha sonra 10 uL. sperma bu
karisima eklenerek finalde 5x106 sperm/ml.
konsantrasyonunda olacak sekilde sulandirildr.
Sperma oOrnekleri 37 °C’de 15 dakika karanlik
ortamda inkibe edildi. Debris (sperma olmayan
alanlar) kapt alinarak uzaklastiridldi, Yiksek
mitokondrial aktivasyon (HMMP) ve dusik
mitokondrial aktivasyon (LMMP) CytExpert 2.3
software (BeckmanCoulter) analizi ile
gerceklestirildi.

Mitokondrial reaktif oksijen tiirlerinin

seviyesinin belitlenmesi

Spermada Mitokondrial reaktif oksijen tirlerinin
seviyesi MitoSOX Red/PI boyamasi ile yapildi.

5 pL MitoSOXRed (5 mM) ve 3 uL PI (2.99 mM)
492 uL PBS soliisyonuna cklendi, daha sonra 10
uL sperma siispansiyonu bu karisima eklenerek
finalde 5x106 sperm/mL konsantrasyonunda
olacak sckilde sulandimildi. Sperma 6rnekleri 37
°C’de 15 dakika karanlik ortamda inkiibe edildi.
Debris (sperma olmayan alanlar) kapi alinarak
uzaklastirildi, MitoSOX+ (mitokondrial reaktif
oksijen tiitleri seviyesi) CytExpert 2.3 software
(BeckmanCoulter) analizi ile gerceklestirildi.

Istatistiksel Analiz

Elde edilen verilerin 6nemlilik testlerinden 6nce,
tim degiskenler parametrik test varsayimlarindan
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normallik  yoniinden ShapiroWilks test ile,
varyanslarin homojenligi yoninden ise Levene’s
testi ile incelendi. Normal dagilan degiskenler arast
farkliligin istatistiksel acidan kontrolii tek varyans
analizi  (ANOVA) ile yapidi. Gruplar arast
farkliigin anlamli ¢iktigr degiskenler icin ileri
asama (post-hoc) testi olarak Duncan testi'nden
yararlanildi. Tim istatistiksel analizler minimum
%5 hata payr ile incelendi. SPSS 22.0 paket
programindan yararlanildi. p<0,05 diizeyi anlamlt
olarak kabul edildi. Sonuglar ortalama * standart
hata olarak verildi.

Bulgular

Elde edilen sonuglara gére antioksidan eklenen
gruplarda ¢6ziim sonu spermatozoa motilitesi ve
HMMP diizeyi bakimindan kontrol grubuna gére
Ustlnliik saglarken en yliksek motilite ve HMMP
orant taurin eklenen grupta elde edildi (p<<0,05).
Taurin 50 mM grubunda ¢6zim sonu PMAI
degeri en yliksek bulunurken oksidatif hasar dizeyi
en dusik grup olarak kontrol ve trolox 1 mM
grubuna gére 6nemli bulundu (p<<0,05, Tablo1).

Tablo 1. Trolox ve Taurin ile dondurulan ko¢ spermasinin ¢éziim sonu spermatolojik parametre (%)

degerleri.
Grup Motilite PMAI HMMP MitoSOX+
Kontrol 35,00£2,112 24,20£3,412 11,88%1,592 87,33+2,74a
1mM Trolox 50,00%3,89> 31,17£2,382b 17,55%0,82b 74,97£0,902
50 mMTaurin 60,62%2,57¢ 32,42+0,72b 24,25%1,08¢ 73,22%1,000
P * * *

a-b-c: Ayni stitunda farklt harf tastyan gruplar istatistiksel olarak farklidir (p<<0,05).

Tartisma

Kog¢ spermasinin  kryoprezervasyonu siirecinde
soguk sokuna karst gbstermis oldugu hassasiyet
sonucu spermatozoa Uzerindeki hasart artirarak
¢6zUim sonu in vivo ve in vitro Ozellikleri tizerine
olumsuz etki vermektedir. Bunun olusumunu
engellemek ya da azaltmak amaciyla arastirmacilar
sulandirictya koruyucu ve antioksidan 6zellikli
cesitli maddelerin eklenmesi uzerine caligmalar
yapmaktadir. Doymamis yag asitlerini yiksek
oranda barindiran kog¢ sperma membrani reaktif
oksijen turlerinin (ROS) neden oldugu lipid
peroksidasyona (LPO) karst hiicreyi oldukca
duyatlt hale getirmektedir. Spermanin dondurulma
¢bzdurilme siirecinde membranda gelisen faz
degisimi  hiicrenin fiziksel ve biyokimyasal
(oksidatif stres) olarak hasar gérmesine neden
olmaktadir. Olusan oksidatif stres ve meydana
gelen sitotoksik aldehitler spermatozoanin hasar
gérmesine  ve  normospermik  6zelliklerini
kaybetmesine sebep olmaktadir (Aitken ve ark.,
1994; Baumber ve ark., 2000). Motil hareket 3
temel prensibe bagimlidir: Fiziksel butiinltk, enetji
hareketin

ve regiilasyon. Gozlenen

duzenlenmesinde spermatozoonun orta

kismindaki
saglamaktadir. Motil hareket flagellar kisimdan,

flagellar  ve  prinsipal  bolge
hiperaktivasyon ise prinsipal kisimdan kontrol
edilmektedir (Suarez ve ark., 2007). Orta kistmda
gorilen bu kontrol mekanizmast doymamis yag
asitleri ve doymus protein kanallart sebebiyle ROS
ve sonucunda olusan LLPO’a karst son derece
duyarl kilmaktadir. Sulandirictya eklenen aminosit
yapida tiyol bilesigi olan taurinin bu yapi tizerine
kalkan olusturarak koruyucu &zellik gésterdigine
dair ¢alismalar bulunmaktadir (Uysal 2000; Bucak
ve ark., 2007). Ayt sekilde zincir kirict Szellikte
olan trolox spermanin dondurulma siirecinde
sperma motilitesi Uzerine koruyucu Ozellik
gosterdigi bildirilmektedir (Avdatek ve ark., 2019).
Elde edilen sonuglara gbre sulandirictya eklenen
trolox ve taurinin ¢6zim sonu motilite Gzerine
ustinlik
belirlenmis olup arastirmacilar ile benzer sonuclar

kontrol ~ grubuna  gére sagladigt
elde edilmistir. Spermatozoa aktivitesinin yiksek
olmast yiiksek mitokondiryal yapilara sahip
oldugunun géstergesidir. Bu yapilarn kabiliyeti
ATP ihtiva eden enzimler ile dogru orantili olarak
faaliyet gostermektedir. Sulandiriciya  eklenen
trolox ve taurin ile bu yapilarin desteklendigi elde

edilen sonuglar ile belirtilitken 50 mM dozunda
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eklenen taurinin mitokondriyel aktivitede oksidatif
dekarbokilasyon metabolizmasina koenzim gorevi
tstlenerek ATP seviyesinin korunmasinda en
yiksek diizeyde etki yapmustir. Elde edilen bu
sonu¢ Bucak ve ark., 2007; Banday ve ark., 2017 ile
benzerdir.

Spermanin muhteviyatinda stperoksit dismiitaz
(SOD), katalaz (CAT) gibi enzimatik oksidanlar
icermektedir. Ortamda gerceklesen ROS iretimi
ve eliminasyonu arasindaki denge ve ROSun
spermatozoa uzerindeki olumsuz etkileri bu
sekilde minimize edilmeye calistimaktadir. Ancak
baslayip

dondurulma siirecine kadar gecen siirecte bu

spermanin  sulandirlmast  aninda
denge ROS lehine bozulmakta ve antioksidan
kapasite yetersizligi ortaya ¢ikmaktadir (de
Lamirande ve ark., 1997, O ve atk 20006).
Sulandiriciya eklenen antioksidanlar sayesinde
ROS’un

donistimstiz  olarak maruz kaldigi etkilerden

etkinligi  azalulip  hlicrenin  ger
korunmast amaclanmaktadir. Bu amacla calismada
antioksidan 6zellikte olan trolox ve taurin ¢6zum
sonu oksidatif stres diizeyinde anlamli sekilde etki
gOsterdigi taurin 50 mM en yiksek koruyuculu
sagladigt tespit edilmistir. Elde edilen sonu¢ Bucak
ve atk., 2007, Banday ve atk., 2017 ve Avdatek ve
ark., 2019 ile benzer sekilde oldugu tespit
edilmistir.

Sonug olarak, ireme mevsimi disinda Pirlak kog
spermasinin dondurulmasinda trolox ve taurinin
¢6zUim sonu spermatolojik parametreleri tizerine
olumlu etki yaptig1, Taurin 50 mM dozunun dstiin
antioksidatif &zellik gostererek motilite, yiksek
mitokondriyal aktivite ve oksidatif stres lzerine
daha iyl sonuclar verdigi tespit edilmistir. Bu
sonuglarin daha iyi anlagilabilmesi ve endiistriyel
olarak  ko¢  spermasinin  dondurulmasinin
yayginlastirilmast amactyla in vivo denemeler
yapilarak  desteklenmesi  gerektigi = sonucuna

varilmigtir.
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Yeni Siitten Kesilmis Besi Buzagilarinda Transport Sonrasi Klinik Gozlemler
Clinical Observations of Recently Weaned Beef Calves After Transport
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Oz: Bu calismada yeni siitten kesilen besi buzagilarinda transport sonrasi ilk ginkt klinik bulgularin ve stres yapici
faktorlerin degerlendirilmesi amaglandi. Calismada araca bindirme, tasima ve padoklara ayirma isleminde ortalama 5-
6 saatlik bir stire geciren 160 adet sttten kesme déneminde erkek buzagilar kullanildi. Hayvanlar 70 ile 90 giinlik yas
araligindaki holstayn irkt buzagilardan olustu. Tasima islemine tabi tutulacak hayvanlar nakilden bir giin 6énce sagliklt
gbrinimde oldugu tespit edilen hayvanlardan secildi. Calismaya alinan hayvanlarda nakil islemi sonunda inis
rampasinda ve padoklara alinirken yasadiklart strese bagli hareketlerde tedirginlik tespit edildi. 160 hayvandan 110
tanesinin kritik sinir olarak bilditilen 39.4%n tzerinde vicut 1sistna sahip oldugu, hicbitinde spontan Okstirik ve
kulaklarda distiklik olmadigi belitflendi. Ancak 15 hayvanda hafif bir palpasyonda 6kstirigin tetiklendigi, 34 hayvanda
da tek ve/veya cift taraflt gozyast akintst oldugu ve 11 hayvanda da serd-mukoz bir nazal akintt varlig tespit edildi.
On t¢ hayvanin viicut 1sist 40 derecenin tizerindeydi. Hayvanlarin ilk 3 saat yem ve suya ilgi g&stermedigi ve genelde
sternal pozisyonda yatma egiliminde oldugu gérilldi. Yeme alisma siireclerinin en az 1 hafta siirdigt gortldi. Sonug
olarak hayvanlarin siitten kesme déneminde toplulastirma yapilan buzagilarin nakil siireci ile birlikte olusan strese baglt
pnémoniye yatkinliklarinin arttigt tespit edildi. Bu strecin ¢ok iyi gézlemlenmesi ve alisma dénemindeki stri
gbzlemlerine 6nem verilmesi gerektigi gorildi.

Anahtar Kelimeler: Buzagilar, Nakil, Stres, Pnémoni.

Abstract: In this study, it was aimed to evaluate the clinical findings and stress factors on the first day after
transportation in recently weaned beef calves. In study, 160 recently weaned male calves, which spend an average of
5-6 hours in loading, carrying, and separating into paddocks, were used. The animals included in the study consisted
of Holstein breed calves between the ages of 70 and 90 days. The animals for the transportation were selected from
those found to have a healthy appearance the day before the transport. In the study, anxiety was detected in the
animals due to the stress they experienced while being taken to the landing ramp and paddocks at the end of the
transport process. It was determined that 110 of 160 animals had a body temperature above 39.4, and none had
spontaneous cough and the droop of ears. However, a mild palpation triggered cough in 15 animals, single and / or
double ocular discharge in 34 animals, and a serou-mucous nasal discharge in 11 animals. Three animals had a body
temperature above 40 degrees. It was observed that the animals did not show interest in feed and water for the first
3 hours and generally tended to sternal position. It was observed that the process of getting used to eating took at
least 1 week. In conclusion, it was determined that calves that were crowding after the weaning period susceptibility
to stress-related pneumonia with the transportation process. It was seen that this process should be observed very
well and attention should be paid to herd observations during the acclimation period.

Keywords: Calves, Transport, Stress, Pneumoni.
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Giris

Ciftlik hayvanlarinda nakil islemi hayvanlarin
gruplandirilmasi, siitten kesme doéneminde yer
degistirmeler veya kesime sevkler sirasinda
yapilmast zorunlu hale gelen islemler arasindadur.

Hayvan refahim olumsuz yoénde etkilemesi ve
verim kaybina neden olmas: nedeniyle de halen
glincelligini korumaktadir (Swanson ve Morrow-
Tesch, 2001, Guzel ve ark., 2010, Schwartzkopf-
Genswein ve Grandin, 2014). Nakil stred,
buzagilar sigir solunum yolu hastaligt (BRD)

114
To cite this article: Tan Y, Yildiz R.(2020). Yeni Siitten Kesilmis Besi Buzagilarinda Transport Sonras: Klinik Gozlemler. MAKU . Health Sci. Inst., 8(3), 114--
118.


https://orcid.org/orcid-search/quick-search/?searchQuery=0000-0002-4143-7319
https://orcid.org/0000-0002-3998-3580
https://orcid.org/0000-0001-5772-0891
http://dergipark.gov.tr/maeusabed

MAKU |. Health Sci. Inst. 2020, 8(3): 114-118.
doi: 10.24998 ] maeusabed.822614

gelisimine yatkin hale getiren bir stres faktoriidiir.
Sigir tiretim maliyetinin en az %7’lik kismi BRD ile
iliskili kayiplardan oldugu bildirilmektedir (Griffin,
1997). Gintimiiz diinyasinda sig1r eti endiistrisinin
altyapist, Avrupa Birligi dahil olmak tizere karayolu
ve uluslararast olarak biyiikbas hayvanlarin
taginmast ihtiyacint ortaya koymaktadir. Sigirlarin
taginmast, Olgiilebilir biyolojik bir tepkiye neden
olan bir stres etkenidir. Tagima stresinin etkisiyle
yaygin olarak 'shipping fever’ olarak adlandirilan
sigir  solunum  hastaligiin - artmasi,
ckonomik kayiplara ve hayvan refahi ilgili
endiselere yol agmaktadir (Duff ve Galyean, 2007).
Sigirlarin alt solunum yollarinin bir hastaligt olan

(BRDC),

enfeksiy6z ajanlarin, konaker faktotlerin, cevresel

buyik

sigir - solunum  hastaligt  kompleksi

stres faktorlerinin ve bunlarin etkilesimlerinin ¢ok
faktorli  bir
bronkopnémoni ile sonuglanir (Caswell, 2014;

etiyolojisine ~ sahiptir  ve
Guzman ve Taylor, 2015). Bu calismada yeni
sttten kesilen besi buzagilarinda transport sonrast
yapici

ilk ginkd klinik bulgularin  ve stres

faktorlerin degetlendirilmesi amaglandi.
Gereg ve Yontem

Bu ¢aligmada araca bindirme, tasima ve padoklara
ayirma isleminde ortalama 5-6 saat gegiren 160
adet yeni stitten kesilmis erkek buzagt kullanidds.
Hayvanlar 70 ile 90 glnlik yas araligindaki
holstayn 1rki buzagilardan olustu. Hayvanlar 40'L
gruplar halinde 7 giinltik petiyotlarla ayni arag, aymn
soforle aymi ciftlikten getirilerek aym isciler
tarafindan aractan indirildi. Sof6r tarafindan nakil
islemi sirasinda iki defa 10 dakikalik bir mola
verilerek hayvanlarin  genel durumlart  kontrol
edildi. Buzagilarin klinik gézlemleri sirasinda
McGuirik, 2009)
pnoémoni tamusinda kullandigt skor tablosundan

aragtiricilarin - (Poulsen  ve
yararlaniddi (Tablo 1). Bu skorlamada vicut 1sisi,
burun akintist, gbz yast akintist, kulaklarda diigme
bulgular  degerlendirildi.
Aragtirma 6ncesi Burdur Mehmet Akif Ersoy

olup olmadigt gibi
Universitesi Veteriner Fakiiltesi Etik Kurulu’na
basvurularak ve 2019-574 sayilt karari ile calisma
izni alinmigtir.
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Bulgular

Sunulan  ¢alismada tim hayvanlarin  klinik
kontrolleri ve gozlemleri yapidi. Hayvanlarda
fiziksel olarak ciddi bir hasarin olmadigt ancak
nakil sonrasi 1 veya 2 hayvanda tirnak veya boynuz
yaralanmalart ya da hafif topallama oldugu
gorildi. Hayvanlarda korku ve endise durumu
varligr tespit edildi. Binis ve inis rampalarinda
geriye kagislarin ve sikismalarin  fazla oldugu
hayvanlarin asirt strese girdikleri gérildii. Nakliye
sonrasl en uzun zamanin inis rampasinda ve 10°ath
padoklara alinirken gecirildigi tespit edildi. 160
hayvandan 110 tanesinin krittk siir  olarak
bilditilen 39.4°C lzetinde vicut isisina sahip
oldugu, hi¢birinde spontan Sksiiriik ve kulaklarda
dustiklik olmadigt belirlendi. Ancak 15 hayvanda
hafif bir palpasyonla oksirigin tetiklendigi, 34
hayvanda da tek ve/veya cift tarafli gozyast akintist
oldugu, 11 hayvanda da ser6-miikéz karakterde
nazal akinti varligi tespit edildi. On ti¢ hayvanda 40
derecenin tzerinde viicut 1sist oldugu belitlendi.
Dért hayvanda 6ksiiriik ile nazal akintinin beraber
seyrettigi ve yalmzca birinde vicut 1sisinin yiksek
oldugu goriildii. Ug hayvanda ise Sksiiriik, gézyast
ve vicut 1sist yiksekligi bulgularinin  beraber
bulundugu saptandi. Takip sonunda ilk hafta
pnémoni  semptomu  goOsteren  hayvanlarin
genellikle viicut 1sist yiiksek olan ve nazal akinti,
gbzyast ve Okslrik semptomlarindan ikisinin
pozitif oldugu hayvanlar oldugu tespit edildi. Tlk
bir haftada

gruplarda ilk géze ¢arpan bulgunun gézyast akintist

pnomoni  semptomu  gosteren
oldugu gérildi. Hayvanlarin ilk 3 saat yem ile suya
ilgi g6stermedigi ve genelde sternal pozisyonda
Yeme alisma

yatma istei tasidigi gorildi.

sirecinde hayvanlann ik d¢ gin normal
porsiyonunun %30-40 civarinda yem tikettigi, 5.
gtin bunun %50 civarina ulastigy, bir hafta sonunda
ise hayvanlarin normal porsiyon tiiketimine gectigi
belirlendi. Hayvanlarda ilk haftada digki renginde
degisimler gorildi ve yaklagitk %10’unda yem
degisimine bagli ishal tespit edildi. Ishal igin
herhangi bir ilag¢ tedavisi uygulamadan iyilesenler
oldugu gibi maya uygulamas: sonrasinda tedaviye

cevap verenler de oldugu gézlemlendi. Tasima

islemi  yapilan buzagilar tamamen  saghkh
gorinimde (burun akintisy, goézyast akintsi,
oksturik vb. semptomu olmayanlar) olan
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hayvanlardan secildi ancak ge¢misindeki hastalik
kayitlart ve araca bindirilmeden 6nceki detayl

Tablo 1. Buzagilarin klinik bulgulari.

klinik bulgularinin (viicut 1sist vb.) bilinmemesi bu
calismanin sinirlayict etmenlerindendir.

Viicut 1s1s1 Oksiiriik Nazal akint1 Goz yast Kulaklarda
Hayvan 239,4 (palpasyon akintis1 diigme
sayis1 (n:160) esnasinda)
110 15 11 34 0

Tartisma

Sigirlarda coklu stres faktSrlerinin (ani siitten
kesme, kisilagtirma ve olumsuz iklim kosullart)
bagisiklik
degisikliklerle beraber tasima stresinin yasandigt

neden  oldugu fonksiyonundaki
durumlatin BRDC'nin ortaya c¢tkmasinda etkili
oldugu bilinmektedir (Blecha ve ark., 1984; Murata
ve ark., 1987; Lekeux, 1995; Griebel ve ark., 2014,
Basoglu ve ark., 2016). Stt buzagilarin 6nemli bir
protein kaynagidir ve beslenmedeki 6nemini
korumaktadir (Keyvan ve ark., 2020). Buzagilarda
stutten kesme, dogumdan sonra en 6nemli ikinci
stres faktoridir. Buzaginin stitten kesme islemine
tepkisinin siddeti siitten kesme yontemi, stitten
kesme yasi, barindirma veya beslenme programi
gibi bircok etkili faktére baglidir (Sweeney ve ark.,
2010). Bu doénemde buzagilarin viicut agirligt
azalmaktadir ve davramg kaliplart olumsuz bir
duygusal durum oldugunu  g&stermektedir.
Buzagilarin solunum sistemi hastaliklart kompleksi
6zellikle stitten kesme dénemindeki buzagilarda en
6nde gelen 6liim nedenleri arasinda yer alir (Earley
ark., 2017, Mamak, 2017). Sitten
kesilmeyenlerde ise ishal problemlerinden sonra
ikincil Bu
kompleks, bakteriyel

ve
Olim nedenini olusturmaktadir.

cogunlukla  viral ve

hastaliklari icerir ve enzootik pnémoni adi altinda
tanumlanir (Gines, 2018).

Hayvan tagtmacilift cesitli nedenlerden dolayt
endise kaynagidir. Hayvanlarda siddetli strese
neden olabilir ve hayvan refahini kot yoénde
etkiler. Stresli tasimalarin et kalitesi tzerinde

olumsuz bir etkisi olabilir. Ayrica bulagict
hastaliklarin uzak mesafelere yaylma riski vardir.
Nakliye o6ncesi ve nakliye strasinda  cgesitli
nedenlerle hayvan saghgt  bozulabilir  ve
yaralanmaya  neden  olabilir,  performansi
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dustirebilir ve hayvanlarda hastaliklarin gelismesini
tetikleyebilir. Avrupa Birligi'nde (AB) yilda en az
315 milyon iftlik hayvant tasinmaktadir. AB
icinde hayvan ticareti, ithalat ve ihracat yilda
yaklastk 13 milyon hayvandan olusmaktadir.
Buzagilarda tagimaya bagl saglik bozukluklart ve
risk  faktorleri

kayiplart icin en Onemli su

durumlarda gorilmektedir: (1) tasimaya uygun
®)
faktotlerinin neden oldugu enfeksiyona karst artan
duyarlilik; (3) bulasma riskinin artist; (4) enfekte
hayvanlarla temas; (5) patojenlerin direnci; (6)

uygunsuz
esnasinda yem ve su ihtiyaglarinin yeterince

olmayan  hayvanlar; immiinsupresyon

tasima, yolculuk siiresi, yolculuk

giderilememesi gibi tagima ile ilgili stres etkenleri
olarak siralanabilir. (Hartung, 2003).

Buzagi bagisikligindaki degisiklikler, tasima stresini
takiben buyik Onem tasimaktadir, clnki bu
degisikliklerin  solunum hastalift insidanst ve
ciddiyetinin artmastyla iliskili oldugu
distnilmektedir (Blecha ve ark., 1984). Bagisiklik
sistemi, bulagict patojenlere spesifik yanitlar saglar
ve bu nedenle yanit olusturmas: birka¢ gin
sirebilir (Sordillo, 2016). Sigirlann  taginmast,
hiicresel (Simensen ve ark., 1980) ve humoral
(Murata ve ark., 1987) bagisiklik tepkilerini
bozarak hastaliklara karst duyarlidiklarini degistirir.
Belirli bir stresér, humoral tepkileri bastirirken
hiicre aracili bagisiklik tepkilerini artirabilir veya
tam tersi bu bilesenler arasindaki dengeyi bozabilir
(Salak-Johnson ve McGlone, 2007). Riondato ve
(2008) akis ile
buzagilarda tasinmanin periferik kan lenfosit alt

ark. tarafindan, sitometrisi
gruplan tizerindeki etkisi arastirlmis ve nakilden
hemen sonra tim T lenfosit alt kimelerinin
ylzdelerinde bir azalma gézlemlemistir. Murata ve

ark. (1987) sigirlarin tasinmasint takiben T lenfosit
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sayllarinda azalma ve B lenfosit sayilarinda
degisiklik
reaktivitenin temel parametrelerinden biri olan

olmadigint  bulmuslardir.  Immun
mitojen kaynakli lenfosit uyariminda azalma,
sigirlarda tasima stresi sirasinda bildirilmistir. Bir
antijene yanit olarak lenfosit blastogenezinde veya
sitokin Uretiminde bir azalma gozlemlenmistir
(Blecha ve ark., 1984; Murata ve ark., 1987). Dixit
ve ark. (2001) tarafindan tagtnmamuis kontrollere
kiyasla tasinan buzagilarda immiinoglobulin G1
konsantrasyonlarinin yikseldigini bulmustur. Bu
durum, B lenfosit alt kiimelerinin olast bir artmis
fonksiyonuna isaret etmektedir. Yapilan calismada
viicut sicakliginin yiikselmesi, uyaridmig Skstrtk,
gbzyast ve nazal akinti hayvanlarin tasima stresi
sonrasindaki belitlenen ilk klinik bulgulardir.
Hayvanlarin transport sonrast yem ve suya ilgi
gostermemeleri ve yem porsiyonlarindaki bir
haftalik dustik seyir gOstermesi ve bu stlrecte
pnémoniye vatkinliklart da yapilan calismalarla
(Blecha ve ark., 1984; Murata ve ark., 1987;
Hartung, 2003; Riondato ve ark., 2008; Sordillo,
2016) uyumluluk gostermektedir. Nakil islemi
yapilacak hayvanlar ciddi hastalik olusumuna,
yaralanma ve sistem bozukluklart gelistirmeye
egilimlidir. Nakil islemine tabi tutulan buzagilarda
ve koyunlarda (sigir herpes virtisi 1, pastorelloz
'shipping fevet') yiksek morbidite ve mortalite ile
seyreden pnémoni gibi enfeksiyonlara duyarlilik
artmaktadir. Nakilden hemen 6nce siitten kesme,
yem degisikligi, yetersiz havalandirma, kalabalik
barindirma, maternal antikor eksikligi gibi stres
faktorlerinden kaginmak gerekmektedir. Nakil
stresi, subklinik enfeksiyonlu hayvanlarda patojen
bulasma diizeyini ve stresini dolayisiyla da
bulastciliklarini artirabilit. Bu nedenle,
nakledilmeden 6nce hayvanlarin klinik muayenesi
yaptimalidir. Ornegin nakilden hemen énce stres
yaratict bir tedavi ve agst yaptlmamasi ¢ok
6nemlidir. Enfekte hayvanlann temas yoluyla
patojen bulasmasi énlenmelidir. Farkli siirtilerden
hayvanlarin birbirine karismamast gerekmektedir.
Ayrica patojenlerin digks, toz ve
mikroorganizmalar gibi ¢evresel bilesikler yoluyla
dolaylt olarak bulasmast 6nlenmelidir. Yiikleme
noktalarinin, varts yetlerinin, araclarin
temizlenmesi ve dezenfekte edilmesi ¢ok

onemlidir (Hartung, 2003). Ancak gelecekteki

calismalar, siitten kesilmis buzagilarda stres ve
hiicre aracih immun denge (Th1/Th2 balans)
arasindaki iliskinin karmagikligini ve nakliye ve
batinma sonrasinda BRD'ye yenik disme
nedenlerini ele almalidir.

Sonu¢  olarak  sitten kesme  déneminde
toplulastirma yapilan buzagilann nakil streci ile
birlikte  olusan  strese  bagli  pndémoniye
yatkinliklarinin arttigi tespit edildi. Bu stirecte stirii
gbzleminin ¢ok 6nemli oldugu sonucuna varildi.
Yapilan calismada klinik skor parametrelerinin
sturd gozleminde kullamlmasinin yararh olacagt
gorildi. Hayvanlann sttten kesme dénemindeki
alistirma zamam tamamlandiktan sonra uygun
refah kosullarinda nakil edilmesinin hastaliklara
predispozisyonunu  azaltacagt  degerlendirildi.
Hayvanlarin tasima 6ncesi ve sonrasinda ginlik
olarak ayrintili klinik takip yapilacak calismalara

ihtiya¢ oldugu saptandu.
Tesekkiir

Bu calisma Burdur Mehmet Akif Ersoy
Universitesi Bilimsel Aragtirma Proje Ofisi'nden
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Neonatal Buzag Ishallerinde Farkli Etiyolojik Faktorlerin Hemogram Parametreleti Uzerine
E'tkisi
The Effects of Different Factors on Hemogram Parameters on Neonatal Calves with Diarrbea

Tirker ATCALI™ ' Ramazan YILDIZ2

1Burdur Mehmet Akif Ersoy Universitesi, Gida Tarim ve Hayvanqhk MYO, Veterinerlik Bélimi, Burdur, Ttrkiye
2Burdur Mehmet Akif Ersoy Universitesi, Veteriner Fakiiltesi, I¢ Hastaliklart Anabilim Dali, Burdur, Tiirkiye

Oz: Bu calismada; neonatal ishalli buzagilarda farkli etiyolojik faktorlerin hemogram parametreleri Gzerine etkisinin
belitflenmesi amaglandi. Arastirmada 1-20 giinliik yasta 44 ishalli, 18 saglikli toplam 62 buzagi kullamildi. Rektumdan
alinan diski 6rneklerinde Clostridinm perfringens, E. coli, Cryptosporidium, Rotavirus ve Coronavirus etkenlerine yonelik
immunokromatografik test kitleriyle bakiip buzagilar gruplandirddi. Vena jugnlaris’'den alinan kanlarda total 16kosit,
grantlosit, lenfosit, monosit, eritrosit ve hematokrit parametreleri Sl¢tildi. Deney grubu buzagilarin total 16kosit,
grantlosit ve monosit dizeylerinin kontrol grubuna gére 6nemli diizeyde yiiksek (p<<0,05) oldugu saptandi. Lenfosit,
eritrosit ve hematokrit diizeyleri yoniinden ise kontrol ve deney grubu buzagilar arasinda farkhilik tespit edilmedi.
Incelenen tiim hemogram bulgulari yoniinden alt deney gruplarindaki buzagilarin kendi aralarinda ve kontrol grubuyla
arasindaki farklanin 6nemsiz oldugu (p>0,05) belitlendi. Sonu¢ olarak hemogram parametrelerinin ishalli buzagilarda
6nem arz ettigi ancak etiyolojik faktorlere gore farklilik géstermedigi gorildi. Bu degisikliklerin etiyolojik faktérlerin
tipi, saytst, hayvanin durumu, tablonun siddeti/stresi gibi bircok faktorden etkilenebileceginden dolayt degisiklik
gostermedigi kanisina varildi. Konuyla ilgili daha fazla hayvan tizerinde ve ¢evresel faktorlerin kontrol altina alindigt
calisiimalarin yaptlmast gerektigi goérilda.

Anahtar Kelimeler: Neonatal ishaller, Etiyoloji, Hemogram parametreleri.

Abstract: In this study; It was aimed to determine the effect of different etiological factors on hemogram parameters
incalves with neonatal diarrhea. A total of 62 calves, 44 with diarrhea and 18 healthy calves, aged 1-20 days were used
in the study. Stool samples taken from the rectum were examined with immunochromatographic test kits for
Clostridium perfringens, E. coli, Cryptosporidium, Rotavirns and Coronavirus factors and calves were grouped. Total leukocyte,
granulocyte, lymphocyte, monocyte, erythrocyte and hematocrit parameters were measured in blood taken from vena
jugularis. Total leukocyte, granulocyte and monocyte levels of the experimental groups were found to be significantly
higher (p <0.05) compared to the control group. There was no difference between control and experimental groups
in terms of lymphocyte, erythrocyte and hematocrit levels. It was determined that the differences was insignificant
between the calves in the sub-experimental groups among themselves and with the control group (p> 0.05). As a
result, it was seen that hemogram parameters were important in calves with diarrhea, but did not differ according to
etiological factors. It was concluded that these changes did not alter since they may be affected by others factors such
as the type and number of etiological factors, the animal's condition, the severity/duration of the diseases. It was seen
that more studies on the subject and environmental factors should be studied.

Keywords: Neonalat diarthea, Etiology, Hemogram parameters.
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Girig alinmast ¢ok o6nemlidir (Uetake, 2013). Ishal
yenidogan buzagilarin en ciddi sorunlardan biridir
Diinya ¢apinda sigirciligin 6nemli problemlerinden (Uhde ve atk., 2008). Cinkii neonatal dénem

biri de verimlilikle ekonomik kayba neden olan

buzag olamleri oldugundan (Uhde ve ark, 2008) dogum sonrast hayata adapte oldugu cok kritik bir

hayvanlann  sagligim  korumak  ve  verimliligi zamandir (Smith, 2015; Constable ve ark., 2017).
arturmak icin buzagr Olimlerin kontrol altina

buzagilarda fizyolojik fonksiyonlarn gelistigi,

Bu dénemde goriilen ishal tablolart buzagiarin
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bilhassa agamaglobulinemik dogmalar, viicut
stvilarinin relatif olarak fazla olmasina ragmen,
ve

regiilasyon  mekanizmalart kompenzasyon

yeteneginin - sinirliligt  nedeniyle  stvi-elektrolit
kayiplarinin hizli gelismesi ile iliskilidir (Hartmann,

1995; Aydogdu ve Glizelbektes, 2018a).

Neonatal buzag: ishalleri; karmasik bir etiyolojiye
sahip olan (Bendali ve ark., 1999) enfeksiy6z
ajanlar ve nonenfeksiyéz faktSrlerden (konakel
faktorii, yonetimsel, besinsel ve gevresel faktorler
vb.) kaynaklanan multifaktériyel bir hastalik olup
(Blanchard,  2012)
gastrointestinal sistemin bakteriyel (E. ¢k, CI.

en Onemli  nedenini
perfringens vb.), viral (Rotavirus, Coronavirus vb.),
protozoer (Cryptosporidium  parvum) (Kaske ve
Kunz, 2003) ve ve mikotik (Candida spp.)
enfeksiyonlart olusturmaktadir (Guzelbektes ve
ark., 2007; Aydogdu ve atrk., 2018b). Olgularin
bazilarinda tek bir etken yer alirken bazi olgularda
birden fazla etken rol oynayabilmektedir
(Blanchard, 2012; Sen ve ark., 2013; Aydogdu ve

ark., 2018c).

Ishal,
mortalitenin en yaygin nedenlerinden biri olup
(Aygin ve Yidiz, 2018; Yidiz ve ark., 2018)
buradaki ekonomik kayiplar; tedavi masraflar,

neonatal buzagilardaki morbidite

ve

buzagilatin biylime ve performanslar tzerindeki
olumsuz etkileri ile 6liimden meydana gelmektedir
(Aydogdu ve ark., 2018c; Aydogdu ve ark., 2019).
Ishalin neden oldugu ekonomik kaybin diger tim
buzagi hastaliklarindan ileri gelen kayiplardan fazla
oldugu seklindeki bildirimler (Staufenbiel, 2002)
sorunun boyutlarint ortaya koymakta, yapilan
caligmalarda sitten kesilme déneminden Onceki
buzagi Slumlerinin %75'inin ishal kaynakli oldugu,
(Uhde ve ark., 2008) hatta siddetli enfekte
strilerde 6lim oranmnin %100'e cikabildigi ifade
edilmektedir (Mottis ve ark., 2011). Bu anlamda
buzagilarda ishale neden olan sebeplerin hizla
belitflenmesi ve uygun tedavilerin segilmesinin
neonatal  dénemde  gerceklesen  kayiplan
(Kalinbacak, 2003).

icerisinde

hafifletecegi  belirtilmigtir
Ancak
yontemler dezavantajli olup uzun

tani  metodlar geleneksel
stirmekte,
tecribeli eleman ve 6zel laboratuar malzemelerine
gereksinim duymaktadir (Boynukara ve ark., 2000).

Son yillarda, buzagt ishallerine neden olan baslica
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etkenlere yonelik hizli teshise olanak saglayan bazi
Bunlardan biri de
immunokromatografik disk: test kitleridir. Bu test

yontemler  gelistirilmistir.

kitlerinin ~ yilksek duyarliiga sahip  olmasi,
laboratuvar ortami gerekmeksizin kisa siirede,
kolayca ve her ortamda yapilabilmesi Veteriner
Hekimlik alaninda biyiik avantaj olusturmakta
ayrica daha dogru bir tedavi yaklasimt olan etken
spesifik tedavilerin ~ yapilmasina olanak
saglamaktadir (Klein ve ark., 2009). Bunun yaninda
hematolojik yénden tam kan sayimi da hekimlerin
klinik
yardimcilardan biri olup (Jones ve Alison, 2007)

muayeneden  sonra  en  Onemli
bir¢ok hastalik hakkinda 6nemli bilgiler sunmakta,
tant ve prognozu degerlendirme agisindan oldukca

faydali olmaktadir (Panousis ve ark., 2018).

Neonatal buzagilarda da 6zellikle ishal tablolar,
hematolojik parametrelerde 6nemli degisiklikler
meydana getirebilmektedir (Uzlu ve ark., 2010).
Farkli tip enfeksiyonlara bagli gelisen enterit
tablolarinin 16kositlerin say1 ve farklilasmasinda
degisim yapabildigi, 6zellikle etiyolojik faktotlerin
etkisinde gerceklesen ishal durumlarinin buradaki
degisimleri hemogram verilerine yansitabildigi
(Taylor, 2000) ve ishalli buzagilarda ISkosit
sayisinda bir
olmadig ifade edilmektedir. Ishal tablolarinda
plazma voliimiinde azalma, hemokonsantrasyona
baglt olarak hematokrit degerde (Hct, giinliik %5)
ylikselme meydana gelebilmektedir (Constable ve
ark., 2001; Kaske ve Kunz, 2003). Bunun yaninda
hematokrit degerde viral ve bakteriyel kdkenli

sekillenen  degisimlerin ornek

ishallerde artis gelisebilecegi, paraziter kaynakli
bagh
hematokrit degerin normal sinirlarda kalabilecegi
ifade edilmistir (Hafez, 1974). Incelenen bu
literatiir bilgiler 1s1iginda s6z konusu ¢alisma
donemdeki  ishalli

immunokromatografik  test

ishallerdeyse  anemi  sekillenmesine

neonatal
diskt
kitleriyle beliflenen farkli etiyolojik faktorlerin

tasatlanarak

buzagilarda

hemogram  parametreleri  tzerine  etkisinin

belitlenmesi amaclandi.
Gereg ve Yontem
Hayvan Materyali

Bu arastirmanin materyalini Burdur yoresindeki
stt sigirt isletmelerinde bulunan ve Burdur MAE

To cite this article: Ateals T, Yildiz R.(2020). Neonatal Buzag: Ishallerinde Farklr E tiyolojik Faktirlerin Hemogram Parametreleri Uzerine Etkisi. MAKU J.

Health Sci. Inst., 8(3), 119-127.



MAKU |. Health Seci. Inst. 2020, 8(3): 119-127.
doi: 10.24998 | maensabed. 823819

Universitesi Vetetiner Fakiiltesi Klinigine getirilen
1-20 giin yas araliginda toplam 62 neonatal buzagi
(28 34 holstein) Bu
hayvanlardan enteritli 44 buzagt deney grubunu
(disi n:18, erkek n:206), saglikli 18 buzagi kontrol
grubunu (n:11, erkek n:7) olusturdu.

simental, olusturdu.

dahil  edilen diskida

immunokromatografik test kitleriyle tespit edilen

Calismaya buzagilar
etiyolojik etkenler acisindan 6 gruba ayrildi.
Gruplar olusturulurken istatistiksel anlam ifade
etmesi agisindan her bir grupta 6rnek sayist 3 ve
tzeri olan hayvanlar degetlendirildi. Bu anlamda
tekli etiyolojik faktére sahip olan 1 adet E. co/i
enfeksiyonlu ve 2 adet Rofavirus enfeksiyonlu
buzagl gruplara katlmadi (Sekil 1). Klinik ve
laboratuvar muayeneleri yoéninden saglikli oldugu
belirlenen kontrol grubu buzagilar 1. grup (n:18),
etken tespit edilmeyen ishalli buzagilar 2.grup
(n:10), birden fazla etken tespit edilen buzagilar
3.grup (n:18), Cryptosporidium tespit edilen buzagilar
4.grup (:7), CL perfiringens tespit edilen buzagilar
S5.grup (n:3), Coronavirus tespit edilen buzagilar
6.grup (n:3) olarak tanumlandi.  Arastirmanin
materyalini olusturan buzagilarin sahiplerine onam
formlari imzalatilarak kayit altina alindi. Belirlenen
etkenlere yonelik Veteriner hekimlere tedavi
protokolleri konusunda Onerilerde  bulunuldu.
Arastirma  i¢in  Burdur Mehmet Akif Ersoy
Universitesi Veteriner Fakiiltesi Etik Kurulu’ndan
12.09.2018 tatih ve 410 sayilt kararla calisgma izni
alind.

Klinik Muayeneler

Calismaya  dahil
bilgileri (cinsiyetleri, yasi, ishal olup olmadig,

edilen buzagilann anemnez

ishalse ne kadar siiredir ishal oldugu vb.) alinarak
klinik muayeneleri gerceklestirildi.

Hematolojik Analizler

Incelenen buzagilarin vena jugnlaris’inden uygun
seckilde 3 ml KGEDTA’ll tape
orneklerinin  total 16kosit, granilosit, lenfosit,

alinan kan

monosit, eritrosit ve hematokrit parametreleri kan
sayim cthazinda (Abacus Junior Vet Diatron MI,
Macaristan) 6lctldi.

Diskr Analizleri
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Hayvan materyalini olusturan kontrol ve deney
grubu buzagilarin rektumundan alinan taze disk
orneklerine bekletilmeden prosediiriine uygun
sekilde hizli immunokromatografik test kitleriyle
(Biox Diagnostic B/S/G Diatthea 5, C.No: BIO
K396, Belcika) bakildt. Cryprosporidinm, Clostridinm
perfringens, E. coli (K 99-F5), Rotavirus ve Coronavirus
olmak tizere 5 hastaliga yonelik etkenler 10 dakika
icerisinde tespit edilerek sonuclar kayit altina

alindt.
Istatistiksel analizler

Toplanan verilerden parametrik &zellik gésteren

hematolojik parametrelerinin tanimlayic
istatistikleri, ayrica ikiden fazla grup iceren veriler
arasindaki farkliliklarin ortaya konmasinda One
Way Annova (Post Hoc Multiple Conpatison:
Bonferroni) testi yapildi. Tkili gruplar arasindaki
farklarin ortaya konmasinda Indipendent-Samples
T testi gerceklestirildi. Gruplar arasinda farklarin
ortaya konmasinda p<0,05 diizeyi 6nem sinin
olarak kabul edildi. Istatistiksel analizlerde SPSS
25.0 (Windows icin, Inc, Chicago) programi
kullamuldr.

Bulgular

Klinik Bulgular

Deney grubu neonatal ishalli buzagilarda yaygin
olarak gorilen klinik bulgularin;  degisken
derecelerde  viicut s,  gevreye  ilgi
azalmast/olmamasi,  kalp  atm  sayisinda

arti/azalis, gb6z kiresinin orbitaya ¢Skmesi,
depresyon, emme refleksinin azalmasi/olmamast,
deri eclastikiyetinin  azalmasi, kapillar dolum
zamaninin uzamast, soluk mukoz membranlat,
ckstremitelerde soguma, solunum sayisinda artis
oldugu goriildii. Incelenen buzagilarin 18’inde

lateral, 5’inde sternal yatis belirlendi.
Diski Analiz Bulgulart

Sunulan ¢alismada deney grubu buzagilara yapilan
hizli fekal immunokromatografik testler sonucu
buzagilann 3’inde sadece CI perfringens, T’sinde
sadece Cryptosporidium, 1’inde sadece E. colz, 2’sinde
sadece Roravirus ve 3’unde sadece Coronavirus
belirlendi. Iki etken tespit edilen buzagilarin
7sinde CI perfringens + Cryptosporidinm, 2’sinde CI.
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perfringens + E. coli, 4ande CI. perfringens + Rotavirus,
2’sinde Rotavirus + Coronavirus belirlendi. Ug etken
tespit edilen buzagilann 1’inde CL perfringens +
Cryptosporidinm + E. coli, 2’sinde CI. perfringens +

Cryptosporidium ~+ Rotavirus bitlikte gorildi. Ayrica
10 buzagida 5 hastalk yoninden herhangi bir
etkene rastlanmadi (Sekil 1).

Etken/say1

Etken tespit edilmeyen (10)
E. Coli(1) |
Rotavirus (2) |
Coronavirus (3) |
Cl. Perfiringens (3) ]
Cyriptosporidiosis (7) |
Rotavirus+Coronavirus (2) |
Cl. perfiringens+E.coli (2) |
Cl. perfiringens+Rotavirus (4) |
Cl. perfiringens+Cryptosporidium (7)
Cl.perfiringens+Cyriptosporidiosis+E.coli (1)
Cl.perfiringens+Cyriptosporidiosis+Rotavirus (2)

B Yiizde

10 20 30

Sekil 1. Deney grubu buzagilarin diskisinda tespit edilen etkenlerin say1 ve yiizdeleri.

Hematolojik Bulgular

Kontrol ve deney grubu buzagilarin hemogram
bulgulart  karsillastinldiginda;  deney  grubu
buzagilarin total 16kosit, graniilosit ve monosit
diizeyletinin istatistiksel olarak anlamli sekilde
kontrol grubuna gére yiksek (p<0,05) oldugu
belitlendi. ILenfosit, etitrosit ve hematokrit
diizeyleri yontnden kontrol ve deney grubu
buzagilar arasinda istatistiksel ~ bir farklihk

belirlenmedi (Tablo 1).

Yapilan c¢alismada alt deney gruplarindaki
buzagilarin kendi aralarinda ve kontrol grubuyla
aralarinda hemogram bulgularindan total 16kosit,
granilosit, lenfosit, monosit, eritrosit ve
hematokrit diizeyleri yoniinden farklarin anlamsiz

oldugu (p>0,05) belitlendi (Tablo 2).

Tablo 1. Kontrol ve deney grubu buzagilarin hemogram bulgularinin karsilastirilmast (MeanStDev).

Parametre Kontrol Grubu (n:18) Deney Grubu (n:44) p degeri
Total 16kosit &"9/1) 8,56£1,99 11,54%6,77 0,010
Graniilosit "9/ 3,27+1,44 5,95%5,18 0,003
Lenfosit "9/ 5,33%+1,22 5,40%2,20 0,863
Monosit &*9/1) 0,14%0,16 0,37£0,39 0,003
Eritrosit &"12/1) 7,5810,62 8,10£1,69 0,087
Hematokrit () 28,81+3,74 30,66£8,15 0,577

Tablo 2. Enfeksiyoz etkenlere gore kontrol ve deney grubu buzagilarin hemogram bulgularinin

karsilastirilmast (MeantStDev).
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Parametre 1.Grup 2.Grup 3.Grup 4.Grup 5.Grup 6.Grup P
(n:18) (n:10) (n:18) (n:7) (n:3) (n:3) Degeri

Total 8,56£1,99a  1394+448+ 10,39£6,752 1523+9,672  7,51£2,04=  10,53%7,722 0,064
Lokosit &"9/1)

Graniilosit 327+1,442 74813492 499+5232  §59+8,092  3,18%1,44a 5,1414,39a 0,074
x"9/1)

Lenfosit &"9/)  533+1 222 5814248  528+211a  (,58+2242  426%0,65 4,963,172 0,544
Monosit®*/)  (0,14+0,16=  0,52+0,50»  0,39£0,38  0,23+0,232=  0,06%0,012 0,4310,492 0,057
Eritrosit 7,580,622 8,6312,292 8,041,452  7,22+117»  7,51%0,802 7,86%1,752 0,363
& M2/1)

Hematokrit  29,81+3742 322149302 30,64£8,61a 29.35+6,832 259142700 2754%£10,68: 0,787

(%)

*Aynt satirda aynt harflerle ifade edilen gruplar arasinda istatistiksel yonden farkliik yoktur.
1.Grup: Kontrol Grubu, 2.Grup: Etken tespit edilmeyen ishalli buzagilar, 3.Grup: Birden fazla etken tespit edilen
buzagilar, 4.Grup: Cryptptosporidium tespit edilen buzagilar, 5.Grup: Cl. perfiringens tespit edilen buzagilar, 6.Grup:

Coronavirus tespit edilen buzagilar.

Yapilan calismada ishalli 2. gruptaki 7 buzagida, 3.
gruptaki 4 buzagida, 4. gruptaki 3 buzagida, 6.
gruptaki 2 buzagida 16kositoz belitlenirken, 3. ve 6.
gruptaki 1’er buzagida buzagida I8kopeni
belirlendi. Bunun yaninda 2. gruptaki 2 buzagida,
3. ve 4. gruptaki 3’er buzagida, 6. gruptaki 1
buzagida lenfositoz gorilitken, 3. gruptaki 2
buzagida, 6. gruptaki 1 buzagida lenfopeni tespit
edildi.

Tartisma

Buzag: yetistiriciligi icin neonatal hastaliklar ciddi
bir problem teskil etmektedir. Bu hastaliklarin
basinda gelen (Constable ve ark., 2017) ishal
morbidite ve mortalitenin en yaygin nedenidir
(Basoglu ve ark., 2014). Buzag ishalleri; enfeksiy6z
ajanlar ve nonenfeksiyéz faktrlerden (konaket
faktorii, yonetimsel, besinsel ve cevresel faktorler
vb.) kaynaklanan multifaktSriyel bir hastaliktir.
Olgularin bazilarinda tek bir etken yer alirken bazt
olgularda  ise  birden fazla  etken  rol
oynayabilmektedir (Blanchard, 2012). Ishale neden
olan sebeplerin hizla beliflenmesi ve uygun
tedavilerin secilmesinin, bu dénemde gerceklesen
kayiplart hafifletecegi bildirilmektedir (Kalinbacak,
2003). Son yillarda, buzag ishallerine neden olan
baslica etkenlere yonelik hizlica teshise olanak
saglayan ~immunokromatografik  test  kitleri
gelistirilmis ve kullanilmaktadir. (Klein ve ark.,
2009; Kaya ve Coskun, 2018; Kulig ve Coskun,
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2019). Sunulan calismada neonatal buzagilarda
literatiitlere uyumlu sekilde (Kaske ve Kunz, 2003;
Lorenz ve ark., 2011) ishal etkenlerinin cogunlukla
E. coli, Cl perfringens, Coronavirus, Rotavirus ve
Cryptosporidium  titlerinden olustugu yine bazt
olgularda tek bazilarinda birden fazla etken
bulundugu (Blanchard, 2012) tespit edildi.

Sistemik/lokal enfeksiyonlarla karakterize olan
ishal tablolar1 total l6kosit sayist ve lokosit
farklilasmasinda  degisim  yapabilir.  Bilhassa
etiyolojik faktorlerin etkisinde sekillenen ishal
tablosu bu degisimleri hematolojik verilere
yansitabilmektedir ~ (Taylor, 2000).  Yapilan
calismalarda sigirlarda genel olarak lokopeninin
viral enfeksiyonlar, dolasim gsoku, perakut
inflamasyon, sitotoksik maddeler, hematopoetik
kok hiicre bozukluklart ve kemik iligi atrofisi ile
baglantilt olarak gézlendigi, panlékopent ise, bazi
viral hastaliklarda (Mukozal hastalik, enfeksiyoz
sig1r rinotrakeiti), riketsiyoz ve bakteriyel septisemi
durumlaninda gérildigi bildirilmistir (Roland ve
ark., 2014). Buna karsin stresle iligkili olarak (Seifi
ve ark., 2000), enterite baglt yangi sonucu ve ishal
tablosunun siddetine gore total 16kosit sayisinin
belirgin diizeyde artabilecegi ifade edilmistir
(Sentiirk, 2001). Yine granilosit dizeylerinin
enfeksiyonun siddetine bagli olarak ishalli
buzagilarda artigr (Giines ve ark., 2004), total
l6kosit ve graniilosit diizeylerindeki yiikselisin
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organizmanin enfeksiy6z ajanlara karst savunma
mekanizmasinin  yant  sira  dehidrasyona bagh
hemokonsantrasyondan da kaynaklanabilecegi
belirtilmektedir (Brar, 2015). Monosit sayist
sigirlarda degiskendir ve bu nedenle belitli bir
hastalik icin guvenli bir gbsterge degildir.
Monositoz tablosu; akut stres sirasinda, akut ve
kronik  enfeksiyonlarin iyilesme asamasinda,
hemoliz, kanama, ekstdatif inflamasyon, nekroz,
kortikosteroid

tlserasyon  ve tedavisinde

gbzlemlenitken — monositopeni;  endotoksemi,
viremi ve inflamasyon ile iligkili sekilde goriilebilir
ancak simdiye kadar ¢ok fazla klinik 6nemi oldugu
kanitlanmamustir (Roland ve ark., 2014). Sunulan
calismada deney grubu buzagilarda total 16kosit,
grantilosit ve monosit dizeylerinin kontrol
grubuna gére anlamli sekilde yiksek (p<0,05)
bulunmasinin (Tablo 1) inflamatorik
reaksiyonlarla, ishal tablosunun  siddetiyle
(Sentiirk, 2001), stresle (Seifi ve atk., 2006) ve
hemokonsantrasyonla ~ (Brar,  2015)  iliskili
olabilecegi  degetlendirildi. Bunun yaninda
buzagilarda dogumdan sonraki ilk ti¢ ayda 16kosit
diizeylerinin yetiskin referans araliklarda oldugu ve
hayvandan hayvana degisen bireysel farkliiklar
meydana gelebilecegi belirtilmektedir (Mohti ve
ark., 2007). Sunulan calismada da benzer sekilde
kontrol grubu buzagilara ait l6kosit degetleri
yetiskin referans araliklar icinde oldugu belitlendi.
Sigirlarda lenfositoz  tablosu;  enfeksiyoz
hastaliklarin  iyilesme asamasinda, enfeksiyoz
ajanlara  baglt kronik antijenik stimulasyon,
neoplazi ve hipoadrenokortisizm  sirasinda,
hepatit, peritonit, perikardit, nefrit, mastit veya
bronkopnémoni gibi kronik plurent hastaliklar
esnasinda gorilirken lenfositopeni; akut stres,
viral veya bakteriyel enfeksiyon, immun sistem
baskilanmast, kronik bébrek yetmezligi ve
kortikosteroid uygulamalarinda meydana
gelebilmektedir. Sunulan ¢alismada deney grubu
neonatal ishalli buzagilarin kontrol grubuna kiyasla
lenfosit duzeyleri yoninden aralarinda anlaml
farkhlik bulunmadig: tespit edildi. Ayrica alt deney
gruplarindaki buzagilarn kendi aralarinda ve
kontrol  grubuyla  aralarinda  hematolojik
parametrelerden total 16kosit, graniilosit, lenfosit,
monosit, eritrosit ve hematokrit degerde

istatistiksel agidan anlamli farkldik  olmadig

saptandt  (Tablo  2).  Farklann  anlaml
ctkmamasinin; etiyolojik farkliliklar, hastaligin
stiresi, yanginin siddeti, hayvan sayisinin az olmast
ve hayvanlardan bir kisminda ishalin erken
déneminde bulunmasindan kaynaklanabilecegi
degerlendirildi. Ayrica yapilan calismada alt deney
gruplarindaki bircok buzagida farkli derecede
l6kopeni, 16kositoz, lenfopeni, lenfositoz gibi
gorilda.

Istatistiksel olarak anlam tespit  edilmeyen

hematolojik  degisimler  oldugu
hemogram degerleri dikkate alindiginda, bu
parametrelerin en diisitk ve en yiiksek degerlerinin
cok genis bir skalada yer aldigindan ishalli
buzagilarin hemogram ortalamalarinda kontrol
grubuyla benzer bulgularin ortaya ¢iktig1 gézlendi.
Bu kapsamda yapilan calisgmalarda da buzagilarin
hemogram degetlerinin bazt durumlarda artis
bazisinda ise azalis gOstermesinin  yapilan
istatistiksel analizlerde anlam derecesini distirdigi
bildirilmistir (Beydilli, 2018; Beydilli ve Gokee,
2019).

Ishale bagli gelisen  hemokonsantrasyona
(Constable ve ark., 2001; Kaske ve Kunz, 2003)
ayrica viral ve bakteriyel kokenli ishallere bagl
hematokrit degerin ylkseldigi bildirilmistir (Hafez,
1974). Buna karsin neonatal buzagilarda dogum
Oncesi olusan demir eksikligine bagli hematokrit
degerin alt stura yakin (%15,8) veya dusuk
diizeyde (%6,9) olabildigi, bu anlamda serum
demir konsantrasyonuyla hematokrit deger
arasinda dogrudan bir korelasyon oldugu (Tennant
ve ark., 1975) ayrica alimenter ve paraziter enteritli
buzagilarda degisimlerin istatistiksel ~y6nden
anlamsiz olabilecegi de belirtmektedir (Hafez,
1974).  Sunulan arastirmada deney grubu
buzagilarda hematokrit degerin literatiitlere
uyumlu (Hafez, 1974; Kraft ve Diirr, 1997) sekilde
kontrol grubuna gére yiksek oldugu fakat bu
artisin istatistiksel olarak 6nem arz etmedigi tespit
edildi (Tablo 1). Artisin anlamli olmamasinin
alimenter faktorlerden, ishalin etiyolojisine baglt
farkliliklardan (Hafez, 1984) ayrica hayvanlarda
bulunabilecek demir eksikliginden (Tennant ve
ark., 1975) ve giin icinde hematokrit degerdeki
degisimden (Ocal ve ark., 2006) kaynaklanabilecegi
ongorildi.
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Yapilan calisgmalarda saglikli buzagilarda eritrosit
diizeylerinin dogumdan itibaren 120. giine kadar
normal referans araliklarda oldugu (Zanker ve ark.,
2001) ayrica eritrosit sayisindaki degisim yontinden
ishalli buzagiarla sagliklilar arasinda istatistiksel
yonden  farklihk bildirilmistir
(Albayrak, 2014). Sunulan arastirmada eritrosit

bulunmadigt

diizeyleri kontrol ve deney grubu buzagilarda
arastiricilarin bildirdigiyle uyumlu sekilde (Zanker
ve ark., 2001) normal referans araliklarda bulundu
ayrica gruplar arasindaki farkin benzer sekilde
(Albayrak, 2014) 6nemsiz oldugu gérildii (Tablo

1).

Yapilan bir calismada E. /i (K99), Rotavirus,
Coronaviriis ve Cryptosporidinm etkenleri yoninden
monoenfekte neonatal buzagilarin total 16kosit,
eritrosit, hematokrit diizeyleri incelenmis ve total
I6kosit  diizeylerinin  E. /i enfekte grup
buzagilarda kontrol grubuna kiyasla anlamli sekilde
yiksek oldugu, hematokrit diizeyletinin E. cof,
Rotavirns ve Coronavirns monoentekte gruplardaki
buzagilarda kontrol grubuna kiyasla anlaml sekilde
yiksek oldugu belirlenmistir. Yine bu calismada
etiyolojik ajanlarin farkli derecelerde bagirsak
hasarina neden oldugunu ve E. ¢/ ishali olan
buzagilarda gbzlenen hasarin enterit ve sepsis
gelisimiyle iliskili olarak Rofavirus, Coronavirus ile
Cryptosporidium  monoenfekte buzagilardakinden
daha siddetli oldugu ifade edilmistir (Ok ve atk.,
2009; Ok ve ark., 2019). Sunulan ¢alismada yapilan
bu arastirmaya benzer sekilde Coronavirus ve
Cryptosporidium  monoenfekte gruplarda total
16kosit, eritrosit, hematokrit dizeyleri arasinda
farklilik belitlenmedi (Tablo 2). Monoenfekte E.
coli’li buzaglar icin yeterli Ornek sayisi (n:3)
olusmadigindan degerlendirme yapilamadi.

Sonug¢ olarak hemogram parametrelerinin ishalli
buzagilarda 6nem arz ettigi ancak etiyolojik faktére
gbre  farklilik  gbstermedigi  gbrildi.  Bu
degisikliklerin ~ etiyolojik ~ faktbtlerin  tipi
(enfeksiy6z/nonenfeksiyoz), sayist  (bir/bircok
etmen) hayvanin durumu (beslenme, bagisiklik),
tablonun siddeti/stiresi gibi bircok faktorden
etkilenebileceginden dolay1 degisiklik géstermedigi
kanisina varddi. Konuyla ilgili daha fazla hayvan
tzerinde ve cevresel faktorlerin kontrol altina

alindig1 calisiimalarin yapilmast gerektigi gérildi.
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Antalya Ili ve Cevresinde Sigircilik Isletmelerinde Bovine Viral Diyare Virus (BVDV)
Enfeksiyonunun Serolojik Olarak Arastirilmasi

Serological Research of Bovine V'iral Diarrhea Virns (BV'DV’) Infection in Cattle Farms in Antalya Province
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Oz: Bu calisma Antalya Tli ve cevresindeki biiyiikbas hayvan isletmelerinde Bovine Viral Diyare Virus (BVDV)
enfeksiyonunun seroprevalansinin arastirilmast amactyla yapildi. Calismada 94 isletmede bulunan 6 ay -15 yash 470
adet siirdan alinan kan 6rnekleri kullaniddi. Hayvanlara ait kan 6rnekleri V. Jugularis’ten 10 ml’lik steril vakumlu
tuplere alindi. Tupler 2000 devirde 10 dk. santriftyj edildi. Elde edilen serumlar test yapilincaya kadar -25C’de detin
dondurucuda saklandi. Serumlarda BVDV’una karst antikor (Ab) varligim belitlemek icin BVDV (Ab)-ELISA,
BVDV antijen (Ag) varhgini belilemek amaciyla BVDV (Ag)-ELISA test kitleri kullanildi. Incelenen kan
orneklerinden 322’si (%068, 51) seropozitif, 14871 (%31, 48) seronegatif, 13’ (%2, 76) persiste enfekte olarak tespit
edildi. Seroporzitiflik oraninin yas gruplarn arasinda istatistiksel actdan énemli oldugu belirlendi (p<<0.05). Ayrica yas
arttikca seronegatifligin azaldigi tespit edildi. Bu calisma Antalya 1li ve gevresinde BVD enfeksiyonunun
seroprevalansint tespiti amactyla gerceklestirilen ilk calisma 6zelligi tastmaktadir. Sonug olarak; BVDV enfeksiyonu
seropozitiflik ve PI orant gbz oniine alindiginda, enfeksiyonun Antalya 1li ve cevresinde yaygin oldugu
goriilmektedir. Bu sebepten dolayt hastaliga karst gerekli kontrol ve koruma Snlemlerinin alinmast bélge ve tlke
ekonomisi icin 6nem arz etmektedit.

Anahtar Kelimeler: Antalya, Bovine Viral Diyare Virus (BVDYV), Sig1r, ELISA, Seroprevalans.

Abstract: The aim of the study was to research seroprevalence of Bovine Viral Diarrhea Virus (BVDV) infection
in cattle farms in Antalya province. In the study, blood samples taken among 470 cattle aged between 6 months and
15 years from 94 farms were used. Blood samples of the animals were collected from V. Jugularis in 10 ml sterile
vacuum tubes. Tubes were centrifuged 10 min. at 2000 rpm. The serums were stored in a deep freezer at -25 °C
until testing. BVDV (Ab)-ELISA and BVDV (Ag)- ELISA test kits were used to determine the presence of
antibody (Ab) and antigen (Ag) respectively in the serums. Of these samples, 322 (68.51%) were seropositive, 148
(31.48%) were seronegative and 13 (2.76%) were persistent infected. Seropositivity rate was found to be statistically
significant among age groups (p <0.05). Also it is found that seronegatifity decreased as age increased. The study
has the feature of being the first study to determine the seroprevalence of BVDYV infection in Antalya province. As
a result; considering the BVDV infection seropositivity and PI rate, it is seen that the infection is widespread in
Antalya province. For this reason, taking necessary control and protection measures against disease is important for
the economy of the region and the country.

Keywords: Antalya, Bovine Viral Diarrhea Virus (BVDYV), Cattle, ELISA, Seroprevalance.
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Giris Xue, 2009). Enfeksiyondan etkilenen sigirlarda
sindirim, solunum ve treme organlarinda doku

Bovine  Viral Diarthea Virus  (BVDV) bozukluklarina, bagisiklik sisteminin

enfeksiyonu da dinyanin bir¢ok yerinde goriilen baskilanmasina, siddetli diyare, mukozal hastalik

viral bir hastaliktir. Sigircilik  isletmelerinde (MD), gebe sigirlarda attk, yeni doganlarda

onemli maddi kayiplara sebebiyet vermektedir malformasyonlar, konjenital defektler ve yeni

(Ridpath, 2010; Van Regenmortel ve ark., 2000; dogan oliimleri goriilmektedir (Brodersen, 2014;
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Greiser-Wilke, 2003; Kameyama ve ark., 2016;
Rodning, 2010; Yildirim ve Burgu, 2005).

Bovine wviral diyare hastaligt her gruptaki
sigirlarda birka¢ giin devam eden ve subklinik
seyreden bir rahatsizliktir (Cabalar ve Karaoglu,
1999; Frederick ve ark., 1999; Karaoglu, 1998;
Radostits ve Blood, 1989; Yidirim ve Burgu,
2005). Klinik ve patolojik belirtiler etkilenen
hayvanlannin yast ve gebelik hallerine gbre
degismektedir (Cho ve Yoon, 2014; Everman,
2005). Onceden etkenle karsilasmis ve etkene
karst antikor tretmis hayvanlarda uzun siiren
direnc¢ olusur (Fredriksen, 1999). Siride 6nemli
Olcide  sut  vetiminde  azalma  vardir.
Enfeksiyonun gidisat1 sirasinda diren¢ disikligi
oldugundan 6zellikle geng sigirlarda solunum ve
sinditim sistemine yetlesmis firsatct
enfeksiyonlar tespit edilebilir (Cho ve Yoon,
2014; Frederick ve ark., 1999). Hayvanlarda
uyusukluk, istahsizlik, hafif g6z ve burun akintisy,
agizda  lokal  erozyonlar  ve  llsetler
gbzlemlenmektedir. Ates, anoreksi, sulu diyare,
rhinitis, dehidrasyon, asir1  salivasyon  gibi
belirtiler gosterir (Brodersen, 2014; Kameyama
ve atk., 2016; Milli, 2000). Persiste enfekte
hayvanlar virusa karst antikor iretemezler, viicut
stvilar1  aracitligiyla siirekli olarak etrafa virus
yayarlar. Bu yluzden diger hayvanlar igin
enfeksiyon kaynagidirlar (Lee ve ark., 2008;
Passler ve atk., 2007; Yazict ve ark., 2012).
Etkenin duyarlt hayvanlara persiste enfekte boga
spermastyla gectigi hallerde, genellikle fark
edilmeyen yavru Olimleri ve strekli olmayan
infertilite sorunlan gézlenebilmektedir (Frederick
ve ark., 1999; Otachel-Hawranek, 2004).
Fotusun konjenital hastaliga maruz kalma yasina
bagli cesitli anormalliklere, fétusun oliimiine,
mumyalagsmasi, klinik belirti  géstermeksizin
hayatlar1 boyunca devam eden viral persistense
veya etkeni elimine ederek bagisiklik olusumuna
neden olmaktadir (Fray ve ark, 1998;
Fredreriksen ve ark., 1999; Karaoglu, 1998;
Otachel-Hawranek, 2004). Virustan etkilenen
buzagilarda  ataksi, genis tabanli  durus,
sendeleyerek yirime, kalkmaya calisirken geriye
disme, katarakt, mikroftalmi, optik nevritis,

retinal  dejenerasyon,  timus  hipoplazisi,

hipotrikoz, alopesi, sirtlan hastaligl, kivir kivir
bukleli kil ortiisti, alt cene kisaligi, gelisme
geriligi, kemik gelisiminde dengesizlik
(Radositist, ~ 2006).  Bu

calismada, ilkemizin farkll bolgelerinde yapilan

sekillenmektedir

arastirmalara gére ylksek seroprevalansa sahip
oldugu anlagilan BVDV hastaliginin Antalya ili
ve ilcelerindeki seroprevalansini  belirlemek
amaclanmustit.

Gereg ve Yontem

Kan Ornekleri

Calisma icin Burdur Mehmet Akif Ersoy
Universitesi Hayvan Deneyleri  Yerel Etik
Kurulu'nun 30.11.2016 tarih ve 247 sayilt karart
ile etik kurul izni alindi. Calisma; Antalya ili ve
cevresinde 94 adet farkls isletmeden 6 ay ile 6 yas
ve Uzeri vyas araligina da BVDV asist
uygulanmamis saglikli gériintime sahip 470 tane
sigir ile yurttildd. Vena jugularis’ten 10 ml kan
uygun sekilde alindi. Alinan kan 6rnekleri 2000
devirde 10 dk. santriftij edildi ve serumlar test
yapilana kadar -25 °C derin dondurucuda
sakland.

ELISA Testi

Toplanan serum 6rneklerindeki BVDV spesifik
antikotlart belitflemek icin ticari olarak mevcut
olan BVDV/ MD/ BDV P80 protein ELISA
antikor test kiti kullanddi (IDEXX). Kan serum
ornekleri ve kitlerde kullamilan soliisyonlar oda
sicakliginda bir saat bekletildi.

BVDYV (Ab) Testi

Serumlar BVDV ’ye karst gelisen antikor varhig
yoninden indirekt ELISA (BVDV (Ab)-ELISA
(IDEXX BVDV-Total Ab, Switzetland) ile
incelendi.

BVDYV (Ag) Testi

Elde edilen serum Ornekleri BVDV antijen
varlig yoniinden direkt ELISA (IDEXX, BVDV
Ag test, Switzerland) ile incelendi.
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Istatistiksel Analiz

Bu calismada, 1rklar ve yas gruplart arasinda Chi-
Square (X2) testi ve ANOVA testi (Minitab 16
statistical software, USA) ve korrelasyon testi

(Minitab 16 statistical software, USA) ile
istatistiksel analizler gerceklestirildi. p<0.05’in
alundaki degetrler istatistiksel acgidan Onemli

bulundu.

Tablo 1. Kan serumlarinin serolojik olarak sayisal ve oransal dagilima.

Serolojik Sonug Hayvan Sayis1 Oran (%)
Seropozitif 322 68,51
Seronegatif 148 31,48
Toplam 470

Tablo 2. Antalya Ili ve cevresinde kan érnegi alinan yerlerin 6rnek sayilar, serolojik olarak sayilar ve

oransal dagilimi.

) Seropozitif Seronegatif Toplam
Ornek Alinan Yerler -
Hayvan Sayis1  Oran (%)  Hayvan Sayis1 Oran (%) Ornelk Sayist
Merkez 28 60,86 18 39,13 46
Akseki 18 75 6 25 24
Aksu 44 72,13 17 27,86 61
Alanya 32 80 8 20 40
Demre 21 60 14 40 35
Dosemealtt 58 76,31 18 23,68 76
Elmalt 18 60 12 40 30
Kepez 30 069,76 13 30,23 43
Korkuteli 32 61,53 20 38,46 52
Manavgat 18 58,06 13 41,93 31
Serik 23 71,78 9 28,12 32
Toplam 322 148 470
Bulgular degerlendirildi. Diger odaklarda PI  hayvan
belirlenemedi. Kan 6rneklerinin, serolojik olarak
ELISA Sonuglar:

BVDV (Ab)-ELISA ve BVDV (Ag)- ELISA test
kitleri kullamilarak, 470 adet sigirda yapilan
calismada 322 adet seropozitif (%068,51), 148 adet
seronegatif (%31,48) sigir tespit edildi. 148 adet
seronegatif sigirin 13’tinde (%2,76) antijen pozitif
saptandt. Stpheli hayvanlardan 45 giin sonra bu
hayvanlardan tekrar kan numunesi alinarak
antijen testi yapildt ve bu hayvanlarda antijen yine

porzitif bulundu. Bu hayvanlar PI olarak

sayisal ve oransal dagiimlan Tablo 1 ve Tablo
2’de sunulmustur. (Tablo 1 ve Tablo 2)

Ilgeler bazinda serolojik bulgulara bakildiginda;
Akseki ilgesinde 6 (%25) tane seronegatif 18
(%75) tane seropozitif olarak tespit edildi. Aksu
ilgesinde 44  (%72,13) 17
(%27,86) tane seronegatif bulundu. Alanya
ilgesinde 8 (%20) tane seronegatif, 32 (%80)
seropozitif saptandi. Demre ilgesinde 14 (%040)

tane seropozitif,

tane seronegatif, 21 (%60) seropozitif bulundu.
130
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Désemealti  ilgesinde 58  (%76,31)  tane
seropozitif, 18 (%23,68) tane seronegatif 6rnek
belirlendi. Elmali il¢esinde 12 (%40) seronegatif,
18  (%060) tane seropozitif saptandi. Kepez
ilcesinde 13 (%30,23) seronegatif, 30 (%069,70)
seropozitif belirlendi. Korkuteli ilgesinde 32
(%061,53) seropozitif, 20 (%38,46) seronegatif
belirlendi. Manavgat ilcesinde 18 (%58,06)
seropozitif, 13 (%41,93) seronegatif saptandi.
Serik ilgesinde 23 (%71,87) seropozitif, 9
(%028,12) seronegatif tespit edildi. Antalya ili
merkezinde ise 28 (%60,86) seropozitif, 18
(%39,13) seronegatif belirlendi. Kan serum
orneklerinin Antalya ili ve ¢evresine gore serolojik
olarak dagilimi Tablo 2’ de sunulmustur. (Tablo
2).

Serolojik  bulgularin  irklara  gbre  dagilimina
bakildiginda; holstein 1tki sigirlardan 297 adet
numune alinmis olup 211 (%71,04) tanesi
seropozitif, 86 (%28,95) tanesi seronegatif olarak
belirlendi. Simental irki sigirlardan 96 adet kan
numunesi alindt 65 (%67,70) tanesi seropozitif,
31 (%32,29) tanesi seronegatif tespit edildi. Yerli
kara irkindan 44 tane kan numunesi alindi 25
(%56,81) tanesi seropozitif, 19 (%43,18) tanesi
seronegatif olarak saptandr. Diger irklardan alinan
33 tane kan numunesinden 21 (%63,63) tanesi
seropozitif, 12 (%36,36) tanesi seronegatif olarak
bulundu. Seropozitif ve seronegatif hayvanlarin
irklara gére sayisal ve oransal dagilimi tablo 3’te
sunulmustur. (Tablo3).

Tablo 3. Seropozitif ve seronegatif hayvanlarin irklara gbre sayisal ve oransal dagilimi.

Lk Seropozitif Seronegatif

Hayvan Sayis1 Oran (%) Hayvan Sayis1 Oran (%)
Holstein 211 71,04 86 28,95
Simental 65 67,70 31 32,29
Yerli Kara 25 56,81 19 43,18
Diger 21 63,63 12 36,36
Toplam Say1 322 148

Serolojik bulgularin yas araligina gére dagiliminda
Gay-3yas grubu arasinda 330 adet hayvandan 210
(%63,63) tanesi seropozitif, 120 (%306,36) tanesi
seronegatif olarak belitlendi. 3-6 yas grubu
arasinda 74 hayvandan 61 (%82,43) tanesinde
(%17,56)

seropozitiflik, 13 tanesinde

seronegatiflik bulundu. 6 yas ve tzerindeki grupta
ise 66 hayvandan 51 (%77,27) tanesi seropozitif,
15 (%22,72) tanesi seronegatif olarak belirlendi.
Seropozitif ve seronegatif hayvanlarin yas gruplar
arasinda sayisal ve oransal dagilimi Tablo 4’te
sunulmustur. (Tablo 4)

Tablo 4. Seroporitif ve seronegatif hayvanlarin yas gruplart arasinda sayisal ve oransal dagilim.

Yas Seropozitif Seronegatif

Hayvan Sayis1 Oran (%) Hayvan Sayis1 Oran (%)
6-36 ay 210 63,63 120 36,36
36-72 ay 61 82,43 13 17,56
72 ay ve uzeri 51 77,27 15 22,72
Toplam Say1 322 148
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Yapilan c¢alismada, 470 sigirdan alinan kan
orneklerinde; Aksu ilcesinde 9 tane, Désemealtt
ilcesinde 4 tane olmak tizere toplam 13 (%2,76)
antijen pozitif hayvan belitlendi. 45 giin sonra bu
hayvanlardan tekrar kan numunesi alinarak

antijen testi yapid:i ve bu hayvanlarda antijen

yine pozitif bulundu. Bu hayvanlar PI olarak
odaklarda
enfekte

degerlendirildi.  Diger PI hayvan
Persiste

belirlenemedi. hayvanlarin

Antalya 1li ve cevresine gore sayisal dagilimi
Tablo 5’te sunulmustur. (Tablo 5).

Tablo 5. Persiste enfekte hayvanlarin Antalya 1li ve gevresine gore sayisal dagilimi.

Numune Alinan Iige

Persiste Enfekte Hayvan Sayis1

Aksu ?
Dosemealtt 4
Toplam 13
Tablo 6. Yas gruplari arasinda X? testi istatistik tablosu.
Yas n Seropozitif (n) Seronegatif (n) P degeri
6 ay- 3 yas 330 210 120 *
3 —06vyas 74 61 13 *
6 yas ve Uzeri 66 51 15 *
*P<0.05
Istatistiksel Degerlendirme Tablo 7. Irklar arasinda X? testi istatistik
tablosu.

Laboratuvar calismalart sonucunda gruplan ve
irklar arasinda istatistiksel acidan farkin olup
(X?) Testi kullanidarak
belitlendi. Tablo 6 ve Tablo 7°de sunulmustur.
(Tablo 6 ve 7) Tablo 6’da gortldigi gibi yas
(p<0.05)
yas ile

olmadigt Chi-Square

gruplart  arasinda istatiksel 6nem

belirlendi.
seronegatiflik arasindaki korrelasyon testine goére

Ayrica, seropozitif ~ ve
yas arttikca seronegatiflifin azaldigt saptandu.
Holstein, Simental, Yerli Kara ve diger irklar
arasinda istatiksel acidan O6nem belitlenmedi

(P>0,05).
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Itk n Seropozitif (%)
Holstein 297 71,04
Simental 96 67,70

Yerli kara 44 56,81
Diger 33 63,63

Chi-Squarc=4,064 p= 0.255
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Tartigma

Bovine wviral diarthea virus (BVDYV) etkeni
sigirlarda viral diare olarak adlandinlan ve
sigirlanin - sindirim  sisteminde  erozyonlar,
istahsizlik, depresyon, okulonazal akinti, siit
veriminde ani diisis, aglz mukozasinda erozyon,
ulser, ates, aralikli ishal (Cabalar ve Karaoglu,
1999; Frederick ve ark., 1999; Karaoglu, 1998;
Yildirim ve Burgu, 2005), embriyo Sliimleri ve
gecici  infertilite sorunlar, f&tusun  Slumd,
mumyalagmasi, atik, konjenital anomali ve zayif
buzagi  sendromu  gibi  klinik  belirtiler
goriilmektedir (Frederick ve ark., 1999).

Yapilan calismada da hayvan sahiplerinden alinan
bilgilere gbre hayvanlarin bazilarinda; dol
tutmama problemi, 6li dogumlar, buzagilarda
gelisme geriligi, ishal bulunmaktadir. Bu belirtiler
yetersiz beslenme gibi sebeplerden
kaynaklanabilecegi gibi bircok bakteriyel veya
viral hastaliklardan da kaynaklanabilir. Fakat
yapilan bu calisma sonucunda, BVDV hastaligt
seroprevalansinin  %068,51 ve persiste enfekte
(PD) oraninin %276 ¢tkmast  ve hayvan
sahiplerinin  belirttigi  semptomlarin  BVDV
hastaliginin ~ semptomlartyla  uyumlu  olmast
hastaligin BVDV

kaynaklanabilecegini gbstermektedir.

enfeksiyonundan

BVDYV hastaliginin seroprevalansinin arastirildigs
calismalarda ~ bazt  Avrupa  ilkelerinden;
Polonya’da %86 (Polak ve Zmudzinski, 1999),
Fransa’nin batisindaki Brittany bolgesinde %84.4
(Beaudeau ve ark, 2001), Isveg’te % 32
Bjsrkman ve ark., 2000), Ispanya’nin Asturias
bélgesinde %21 (Mainar-Jaime ve ark., 2001),
Litvanya’da %58.2 (Mockeliunie ve ark., 2004),
Fransa’nin batisinda Britanya Adalari’nda %046.5
(Joly ve ark., 2005), Kuzey Portekiz’in Entre
Douro e Minho bélgesinde %46.5 (Riberio-Niza
ve ark., 2005), Isve¢’de Alp Daglar'nda %5.1
(Siegwart ve ark., 2006) oraninda seropozitiflik
belitlenmistir. Amerika Bitlesik Devletlerinin
farkli eyaletlerinde %55.3 (Sausker ve Dyer,
2002), Brezilya’nin Rio Grande do Sul eyaletinde
%56 (Canal ve atk., 1998), Uruguay’da %069
(Guarino ve ark., 2008), Guney Kore’de %058

(Lee ve atk., 2008), Cin’de %53 (Xuhua ve atk.,
2018) oranlarinda seropozitiflik belirlemislerdir.

Ulkemizde
arastirildigi calismalarda ise Dogu ve Gilineydogu
bélgesinde %096,8 (Cabalar ve Karaoglu, 1999),
Anadolu’nun Kuzeydogu Boélgelerinde %081,62
(Yildirim ve Burgu, 2005), Aydin ve cevresinde
%86 (Tan ve ark., 20006), Samsun’da %53,19
(Okur- Gumiisova ve ark., 2007) seropozitiflik
beliflenmistir. Mugla’da  %49,9 (Sisman ve
Akkan, 2008), Konya’da %89,80 (Ozer ve ark.,
ark., 2011), Burdur'da %76-81,5 (Oztiirk ve ark.,
2012), Afyonkarahisar’da %84,6 (Erol ve ark.,
2014), Samsun’da %3241 (Tutinct ve Yazic,
2016), Isparta’da %7522 (Bilgili ve Mamak
2019), Kars’ta kan serumunda %8958, siit
orneginde %83,85 (Yilmaz, 2016), Diyarbakir’da
%15,65 (Hoscan Akar, 2017), Samsun’da %040
(Yazict ve atk., 2017), Erzurum’da %27 (Kotan,
2018) oranlarinda seropozitiflik tespit edilmistir.

hastaligin seroprevalansinin

Bu ¢alismada BVDV enfeksiyonu seroprevalanst
%068,51 olarak tespit edildi. Bu oran Antalya’ya
komsu olan Isparta (Bilgili ve Mamak 2019) ve
Burdur (Oztitk ve ark., 2012) bélgesindeki
seropozitiflik degerlerine yakin iken, Konya
(Ozer ve ark., 2011), Afyonkarahisar (Erol ve
ark., 2014), Aydin (Tan ve ark., 20006), Kars
(Yilmaz, 20106) illerinde belirtilen
seroprevalanstan  digik, Samsun  (Okut-
Gumusova ve ark., 2007; Titlinci ve Yazic,
2016; Yazict ve ark., 2017), Mugla (Sisman ve
Akkan, 2008), Diyarbakir (Hoscan Akar, 2017)
ve EBrzurum  (Kotan, 2018) illerindeki
seroprevalanstan yuksektir.

Persiste enfekte hayvanlarin isletmede bulunma
oranlart diinya genelinde %1-2 arasindadir
(Houe, 1999; Witthum ve ark., 2001). Bir
strideki seropozitif hayvanlarin fazla olmast o
siride PI hayvan bulunmasimn Snemli bir
isaretidir (Houe, 1999). Yapilan ¢aligmalara gére;
Danimarka’da %1,4 (Houe ve Meyling, 1991),
Brezilya’da 90,09-0,13 (Canal ve ark., 1998),
Iran’da  %1,67 (Hashemi ve ark., 2010),
Uruguay’da %4,1 (Maya ve ark, 2010),
Kolombiya’da %7 (Barbosa ve ark., 2018),
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tlkemizde ise Trakya yoresinde %3,07 (Ak ve
ark., 2002), Aydin’da %4,9 (Tan ve ark., 2000),
Isparta’da %1,09 (Bilgili ve Mamak, 2019)
oraninda PI hayvan belitlenmistir.

Bu calismada ise 470 hayvandan 13 tanesinde
(%2,76) persiste enfekte beliflendi. Bulunan
deger Trakya yoresinde (Ak ve ark., 2002) ve
Aydin’da  (Tan ve 2006)  bulunan
degerlerden disiik, Isparta’da (Bilgili ve Mamak,
2019) bulunan degerden ise daha yiiksektir. Bu
oranla diger calismalardaki oranlarin farkliligt

ark.,

daha 6nce yapilmis olan ¢alisgmalara istinaden PI
olanlarin striden uzaklastirilmis olmast veya
daha 6nce PI tespit i¢in arastirmanin yapilmamis
olmast ve hastalikla ilgili kontrol ve koruma

Onlemlerinin yeterli alinmadigindan
kaynaklanmaktadir.

Irklara gore hastaligin seroprevalanst
degerlendirildiginde; holstein 1rki  sigirlardan

alinan 297 adet kan serum o6rneklerinden 211
(%71,04) tanesi seropozitif ve 86 (%28,96)
edildi.
irkindan alinan 96 adet kan serumu 6érneklerinin
65 (%67,71) tanesi seropozitif ve 31 (%32,29)
tanesi seronegatif olarak belitflendi. Yerli Kara
irkinda 44 tane kan numunesinin 25 (%056,82)

seronegatif olarak tespit Simental

tanesi seropozitif ve 19 (%43,18) tanesi
seronegatif bulundu. 33 tane diger irklardan
alinan kan Orneklerinde ise 21 (%063,64)

seropozitif ve 12 (%36,36) seronegatif olarak
tespit edildi. Holstayn, Simental, Yerli Kara ve
diger 1rklar arasinda yapilan (X2) testine gore
istatiksel agidan 6nem belirlenmedi (p>0,05).

Fakat Sisman ve Akkan (2008)’nin ve Bilgili ve
Mamak (2019)1n  yaptgt bu
calismadan farklt olarak irklar arasinda istatistiki

calismalarda

acidan 6nem oldugu bildirilmistir. Bu farkliliklar,

calismalardaki  6rneklemede  toplam  hayvan

sayisimin  irklara  gére  dagihm

oraninin
dengesizliginden kaynaklanabilir.

Yas aralifina gore hastaligin seroprevalansinin
dagiliminda; 6 ay-3 yas grubu arasinda 330 adet
hayvandan 210 (%063,63) tanesi seropozitif, 120
(%36,36) tanesi seronegatif, 3-6 yas grubu
arasinda 74 hayvandan 61 (% 82,/43) tanesi
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seropozitif, 13 (%17,56) tanesi seronegatif olarak
tespit edildi. 6 yas ve lzerindeki grup arasinda ise
66 hayvandan 51 (%77,27) tanesi seropozitif, 15
(%22,72) tanesi seronegatif olarak bulundu. Yas
X3
istatistiksel agidan 6nem tespit edildi (p<<0,05).
Ayrica, yas ile seropozitif ve seronegatiflik

gruplart arasinda yapilan testine gbre

arasindaki korelasyon testine gore yas arttikca
seropozitfligin arttig1, seronegatifligin azaldig
belitflenmistir. Bu bulgular, Mockeliuniene (2004)
ve Bilgili ve Mamak (2019)in calismalariyla

uyumludur.

Sonug

Antalya ve c¢evresinde daha o6nce BVDV
enfeksiyonunun serolojik olarak arastirilmast

yapilmamistir. Bu caligma ile Antalya ili ve
ilcelerindeki sigir isletmelerinde Bovine Viral
Diyare Virus (BVDV) Enfeksiyonu icin %68,51
oraninda seropozitiflik ve %2,76 oraninda PI
hayvan tespit edildi. Yapian calismaya gore,
Antalya ili ve cevresinde BVDV enfeksiyonu
seroprevalansinin ve PI oraninin diger bélgelere
gbre oldukca yiksek oldugu belitlendi. BVD
hastaligt  lzerine Ulkemizde vyapilan diger
serolojik calismalar da gbz 6niline alindiginda, bu
hastalikla miicadele edilmesi gerektigi ve bu
amagla ilke capinda persiste enfekte hayvanlarin
belirlenerek  bir
tlke

olarak gorilmektedir.

eradikasyon  ¢alismasinin

yapilmast hayvanciligimiz  icin  zorunlu

Persiste enfekte hayvanlarin teshisi ve stiriden
BVDV
arttirilmasi,

uzaklagtirdmasi,  agtlama  yoluyla

enfeksiyonuna karst  bagisikligin

biyogiivenlik  tedbirlerin  gelistirilmesi  ve
uygulanmastnt kapsayan 3 temel ilke Uzerine
koruma ve kontrol programlart Uzerinde
durulmalidir (Walz ve ark., 2010). Oncelikle PI
hayvanlar siiriide tespit edilmeli bu hayvanlar
siriden uzaklagtinlmali ve béylelikle duyarlt
gebe  hayvanlara  enfeksiyonun  bulasmasi
onlenmelidir. Gebelik déneminde hayvanlara
enfeksiyon bulasmamasi strtiden

tutulmalidir. BVDV’ne karst agt uygulamalar

icin ayri

gelistirilmistir fakat iyi bir as1 transplesantal
enfeksiyonu Onlemek icin disilere dogumdan
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once uygulamaya elverisli olmalidir (Ridpath,
2005). Mamak ve ark.(2013), seropozitif
sigirlarda yaptiklart agt calismasinda antikor titre
seviyelerinde belirgin artts meydana geldigini, bu
durumun seropozitif analarda daha uzun siire
bagisikligin, gebelik olgularinda daha etkin fotal
korumanin saglanacagini ifade etmislerdir.

Ulkemizde BVDV  hastaligt icin hald belirli
koruma  kontrol  programlart  uygulamaya
konulmamis olup, inaktif BVDV asilart mevcut
olmakla yeterli kadar uygulanmamaktadir. 1l ve
ilceler arasindaki hayvan hareketliliginin fazla
olmast  hastaligin  yayilmasinda  etkili  rol
oynamaktadir. BVDV kontrol ve eradikasyon
programlarinda asill amac persiste enfekte
hayvanlarin uzaklagtirilmast ve yeni persiste
enfekte buzagt dogumlarinin 6ntine gecilmesidir
(Lindberg ve ark., 1999). Viral etkenlerin evcil
hayvanlarda olusturduklan enfeksiyonun tedavi
sirecinde maliyetinin fazla oldugu, verim
dustkligi ve Olimler sebebiyle de ekonomik
Onem arz ettigi bilinmektedir (Yildirim ve Burgu,
2005). Bu  sebeplerden dolayt  BVDV
enfeksiyonu  Turkiye’de miicadele edilmesi
gereken ve koruma, kontrol programlarinin
gelistirilip uygulanmasi gereken 6nemli viral bir
hastaliktir.
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