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Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii Dergisi

YAZARLARA BILGI

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

Mehmet Akif Ersoy Universitesi (MAKU) Saglik Bilimleri Enstitiisii Dergisi, Mehmet Akif Ersoy
Universitesi Saglik Bilimleri Enstitiisii’niin yaymn orgamidir. 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 yayinlandig1 hakem-
denetimli bir dergidir. Derginin dili Ingilizce’dir. Dergiye génderilen yazilarin baska herhangi bir dergide
yaymlanmamis, yayina kabul edilmemis ya da yayinlanmak tizere degerlendirme asamasinda olmamasi gerekir.
Bu kural bilimsel toplantilarda sunulan ve 6zeti yayinlanan bildiriler icin gecerli degildir. Ancak, bu gibi
durumlarda bildirinin sunuldugu toplantinin adi, tarihi ve yeri bildirilmelidir. Makalelerin format1 “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical Publication
(http:/www.icmje.org/)” kurallarina gore diizenlenmelidir.

Gonderilen yazilar yaym kuruluna ulagtiktan sonra oncelikle, yazim kurallarina uygunlugu yoniinden
degerlendirilir; sonucu yazara dort hafta icinde bildirilir. Yazinin, gerek teknik 6zellikleri gerekse genel kapsami
acisindan derginin genel yayin ilkelerine uygun bulunmamasi durumunda yazi reddedilir. Ya da, gerekirse,
yazar(lar)in yaziy1 yazim kurallarina uygun bi¢cimde yeniden gondermeleri istenebilir. Yeniden gonderilen yazilar
benzer bir teknik incelemenin ardindan yazim kurallarina uygun ise danigman denetimi siirecine alinir. Yazi, editor
ve yardimei editdrler ile yazinin baslik sayfasini gérmeyen en az iki danismana gonderilerek incelenir. Yazi, yayin
kurulunun belirledigi ve bilimsel igerik ve yazim kurallar1 agisindan degerlendirilir. Editor ve yardimei editdrler
gerek gordiigiinde makaleyi iiciincii bir danigmana gonderebilir. Hakem belirleme yetkisi tamamen editor ve
yardimct editorler ve yayin kuruluna aittir. Danigmanlar belirlenirken derginin uluslararasi yaym danisma
kurulundan isimler segilebilecegi gibi yazinin konusuna gore ihtiyag duyuldugunda yurt icinden veya yurt disindan
bagimsiz danigmanlar da belirlenebilir. Daha sonra, danigman raporlar1 dikkate alinarak ve gerekirse yazar(lar)la
tekrar iletisim kurularak yayin kurulunca son redaksiyon yapilir. Yazilarin kabuliine editdr karar verir.

Editdr yayin kosullarina uymayan yazilari; diizeltmek iizere yazaria geri gonderme, bigimce diizenleme
veya reddetme yetkisine sahiptir. Yazilarini geri ¢ekmek isteyen yazarlar bunu yazili olarak editére bildirmek
durumundadir. Editér goriilen lizum halinde bazi makaleler hakkinda yayin yiiriitme kurulunun goriisiine
bagvurur. Bu degerlendirme siireci dergiye gonderilen yaz tiirlerinden arastirma yazilarini, olgu sunumlarimni ve
Ozglin yazilar1 kapsar. Diger yazi tilirlerindeki yazilar dogrudan yaymn kurulunca degerlendirilir. Dergiye
gonderilen yazilar yaymlansm ya da yayinlanmasin geri gonderilmez. Tiim yazarlar bilimsel katki ve
sorumluluklarimi ve ¢ikar catigmasi olmadigini bildiren toplu imza ile yaymna katilmalidir. Arastirmalara yapilan
kismi de olsa nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gere¢ firmalarinca yapildigi dip not olarak
bildirilmelidir. Dergide yayinlanan yazilar i¢in herhangi bir ticret ya da karsilik 6denmez.

Yaym kurulu yazar(lar)in dergiye gonderdikleri yazilar1 degerlendirme siireci tamamlanmadan baska bir
dergiye gondermeyeceklerini taahhiit ettiklerini kabul eder. Insanlar ve hayvanlar iizerinde yapilan deneysel
aragtirmalarin bildirildigi yazilarin gere¢ ve yontem boliimiinde, bu aragtirmanin yapildigi goniillii ya da hastalara
uygulanan islemler anlatildiktan sonra kendilerinin onaylarinin alindigini (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:1 tarafindan getirilen, 29 Ocak 1993 tarih ve
21480 say1l1 Resmi gazetede yayinlanan "lag Arastirmalar1 Hakkinda Y6netmelik" ve daha sonra yayinlanan diger
yonetmeliklerde belirtilen hiikiimlere uyuldugunu belirtmeli ve kurumdan aldiklar1 Etik Kurul Onayi’nin bir
kopyasin1 gondermelidir. Metin i¢inde standart kisaltmalar kullanilir, bunlar ilk gectikleri yerde agik olarak yazilir.
[lag adlar1 kullaniminda ilaglarin jenerik adlar1 Tiirk¢e okunuslariyla yazilir. Olgiim birimleri metrik sisteme uygun
olarak verilir; drnegin, "mg" olarak yazilir, nokta kullanilmaz; ek alirsa (,,) ile ayrilir. Laboratuar dlgiimleri
Uluslararasi Sistem (US; Systéme International: ST) birimleri ile bildirilir.



Bilimsel sorumluluk

Makalelerin tiim bilimsel sorumlulugu yazarlara aittir. Gonderilen makalede belirtilen yazarlarin
calismaya belirli bir oranda katkisinin 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. Yazarlarm tiimiiniin ismi makale basliginin altindaki béliimde yer almalidir.

Yayin Ucretleri

Bu dergide yayin tamamen ticretsizdir. Yayin {icreti, bagvuru licreti, makale igleme iicreti ve bir figiiriin,
rakamin veya tamamlayici verinin uzunluguna gére ek iicret ddenmesi gerekmez. Igerik &geleri (Editorler,
Diizeltmeler, Ilaveler, Geri Cekmeler, Mektuplar, Yorumlar vb.) tamamen iicretsizdir.

Etik sorumluluk

Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir. Hayvanlar iizerinde yapilan
deneysel ¢alismalarda, ¢alisma protokoliiniin ¢aligmanin yapildigi kurumdaki hayvan deneyleri etik kurulu
tarafindan onaylandigi belirtilmelidir. Yazarlar etik kurul onaymi makale ile birlikte gondermelidir. Eger
makalede daha dnce 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 gérmesi halinde, makale ile ilgili arastirma verilerinin ve/veya etik kurul onay1 belgesinin
sunulmast yazarlardan talep edilebilir.

Intihal politikast

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

II- Dergiye Gonderilecek Yaz Tiirleri ve Ozellikleri

a) Arastirma Makaleleri: Bu yazilar daha dnce yayinlanmamis 6zgiin arastirma verilerinin degerlendirildigi net
anlam tastyan bilimsel ¢alismalar1 kapsar. Arastirma makaleleri “Oz, Giris, Gereg ve Yontem, Bulgular, Tartisma
ve Kaynaklar” boliimlerinden olugsmalidir. 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” bolimii agarak
gerekli agiklamalar1 yapabilirler.

b) Derleme Makaleleri: Derleme makaleleri dergi editdr/yaym kurulu tarafindan "¢agrili derlemeler" baslig:
altinda olusturulan alninda katki saglama potansiyeli olan yazilar1 igerir. Kaynakca bdolimii en fazla 30
kaynak¢adan olusturulmalidir. Derlemelerde kullanilacak tablo, ¢izim ve resim sayisi toplam 10°u gegmemelidir.
Kapak sayfasi hari¢ en fazla 20 sayfa olarak hazirlanmalidir. Derlemelerde mutlaka “Oz, Giris, Sonug ve
Kaynaklar” boliimleri bulunmalidir.

¢) Olgu Sunumlari: Yazarlarin, herhangi planlanmis bir arastirmaya dayanmayan ancak karsilagtiklar1 yeni veya
ender gozlemlenen olgularin ele alindigy, bilimsel degere sahip bilgileri igeren eserlerdir. Bu eserlerde gereksiz
uzatmalart Onlemek amaciyla en fazla 15 kaynak kullanilmali ve bu kaynaklarin giincel olmasina 6zen
gosterilmelidir. Kapak sayfasi hari¢ en fazla 5 sayfa olmal;; “Oz, Giris, Olgu, Tartisma ve Kaynaklar”
boliimlerinden olusmalidir.

d) Kisa Arastirma Raporu: Dar kapsamli ele alinmis (sinirli sayida 6rnegin analiz edildigi caligmalar 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
say1s1 besi gecmemelidir.

e) Ozel Boliimler:
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1. Editére mektuplar: Dergide yaymlanan yazilara iliskin degerlendirme ve elestirileri igeren yazilardir. Miimkiin
oldugunca elestirilen yazinin yazar(lar)inca verilen yanitlar ile birlikte yayinlanir. Editdre mektuplar 3 sayfay1
gecemez.

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

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

4. Web siteleri tanitimi: Derginin yayin alaniyla ilgili konulardaki web sitelerini tanitici yazilardir; 1 sayfay1
gecemez.

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

III- Makalelerin Diizenlenmesi

Dergiye gonderilecek yazilar tiirlerine gore, bashk sayfasi, ingilizce ve Tiirkge Ozetler, ana metin,
kaynaklar, tablo/sekil/resim bolimlerini igerir. Dergiye yaymlanmasi igin gonderilen makalelerde asagidaki
bi¢imsel esaslara uyulmalidir: Yazi Microsoft Word programinda Times New Roman yazi stilinde 12 punto
biyiikliigiinde, siyah renkte, 1,5 satir aralifinda hazirlanmalidir. Kenarlardan 2,5 cm bosluk birakilmalidir. Her
sayfaya satir numarasi eklenmelidir.

Anatomik terimler Latincede yazildigr gibi kullanilmalidir. Giinliik tip diline yerlesmis terimler ise
okunduklar1 gibi Tiirk¢e yazim kurallarina uygun olarak yazilmalidir. Iingilizce veya bagka bir yabanci dildeki
sekli ile yazilan terimler tirnak iginde belirtilmelidir. Yazinin baghk sayfasinda, yazinin Tiirkce ve Ingilizce bashgi
ve sayfa iistiinde kullanilmak iizere bosluklar da dahil 40 karakteri asmayacak sekilde Tiirkce ve Ingilizce kisa
baslik Onerisi bulunmali. Calismalarin yapildigi klinik, anabilim dali/bilim dali, enstitii ve kurulusun adi
belirtilmelidir.

a) Baghk Sayfasi: Gonderilen makalenin kategorisini, bagligini (Tiirkce-Ingilizce ve sadece ilk sézciigiin bas harfi
biiyiik), yazarlarin adlarin1 (sadece bas harfleri biiyiik yazilir), ¢alistiklar1 kurumlar1 (rakamla dipnot olarak
belirtilmeli), yazismalarin yapilacagi sorumlu yazarin adi, agik adresi, telefon ve faks numaralari ile e-posta
adresini igermelidir. Sorumlu yazar yildiz (*) ile belirtilir. Makale daha dnce bilimsel bir toplantida sunulmus ise
toplantinin adi, tarihi ve yeri belirtilerek yazilmalidir.

b) Ana Metin Béliimii: Yazimin ana metni Oz ve Anahtar Kelimeler, Giris, Gere¢ ve Yontem, Bulgular ve
Tartigma basliklar icinde diizenlenir. Ozler ve anahtar szciikler: Tiirkge ve Ingilizce olmak iizere iki dilde yazilir
ve yazinin bagligini da igerir.

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

Giris boliimiinde yazinin dayandigi temel bilgilere ve gerekcelere kisaca deginildikten sonra, son
paragrafinda amag agik bir anlatimla yer alir. Gereg ve yontem boliimii gerekirse arastirma/hasta/denek grubu,
araglar, uygulama ve istatistik degerlendirme gibi alt bagliklara gore diizenlenebilir. Bu bdliim g¢aligmaya
katilmayan birisinin de rahatlikla anlayabilecegi agiklikta yazilmalidir. Bulgular bdliimii ¢aligmanin sonuglarini
Ozetler ve temel bulgular gerekirse tablo ve sekillerle desteklenir. Tartisma boliimiinde ¢alismanin bulgulart ilgili
yurt i¢i ve yurt dis1 calismalarin sonuclart baglaminda tartisilir; genel bir gézden gecirmeyi degil, 6zgiin bulgularin
tartigtlmasini 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 bélimde belirtebilirler.
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d) Kaynaklar: Kaynaklar listesi alfabetik siraya gore yazilmalidir. Sadece yayinlanmis veya yayia kabul edilmis
kaynaklar yer almalidir. Kabul edilmis ancak heniliz yayinlanmamis kaynaklar i¢in ‘“baskida” ifadesi
kullanilmalidir. Yazarlar kaynaklar listesinde bulunan biitiin kaynaklarin metin i¢inde kullanilmis oldugunu
kontrol etmelidirler.

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

Metin i¢inde dogrudan atif yapilirken yazar veya yazarlarin soyadindan sonra parantez i¢inde kaynagin 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).
Ayn1 yazarin ayni yil yayinlari s6z konusu ise her biri “a” harfinden baslayarak kiiciik harflerle isaretlenmelidir.

Ornek: .... (Bell, 2005a; Bell, 2005b; Bell, 2005¢ ...). Atif yapilirken asir1 kaynak kullanimindan kaginilmalidir.

Kaynaklar listesinin diizenlenmesi:

Mendeley programi kullanan vyazarlar asagida linki verilen dergi format stilini kullanarak calismalarini

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

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

i) Kaynak makale ise

Yazarlarin soyadlar1 ve adlarinin ilk harfi yazilmalidir. Devaminda sirasiyla makalenin yayin yili, makalenin adi,
yaymlandig1 derginin acgik ady, cilt, say1 ve sayfa numaralar1 belirtilmelidir.

Ornekler:

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

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

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

Yayinlanmak iizere kabul edilen ve DOI numarast bulunan, ancak heniiz basilmamis makaleler i¢in; makale
kiinyesinin sonunda DOI numarasi belirtilmelidir.

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

ii) Kaynak kitap ise
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Yazarlarin (veya editoriin) soyadlari ve adlarinin ilk harfi yazilmalidir. Devaminda sirastyla kitabin yayin y1ili, adi,
yaymevi veya yayinlayan kurulus ve yaymlandigi yer belirtilmelidir. Kaynak, kitaptan bir boliim ise boliim
yazarlarimin isminden sonra sirastyla kitabin yayin yili, boliimiin adi, editoriin soy ismi ve adinin ilk harfi, boliimiin
alindigi kitabin adi, yaymevi veya kurulus, yayinlandig: yer, boliimiin sayfa numaralari yazilmalidir.

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

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

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

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

iii) Kaynak bir tez ise

Tezi yazan kisinin soyadi ve adinin ilk harfi koyu olarak yazilmali, kabul edildigi y1l, tezin baslig1, tezin cinsi
(yiiksek lisans veya doktora), iiniversitesi ve enstitiisii belirtilmelidir.

Ornek:

Bacmoglu, S., 2002. Boga spermasinda farkl: eritme siireleri ve eritme sonrasinda olusturulan soguk soklarinin
spermatolojik dzelliklere etkisi. Doktora Tezi, Istanbul Universitesi Saglik Bilimleri Enstitiisii, Istanbul.

iv) Kaynak internette bulunan bir web sitesi ise

Yazarlarin soyadlar1 ve adimin ilk harfi (Yazar ad1 yoksa web sitesinin veya kaynagin adi) yazilir. Daha sonra
sirastyla yili, makalenin adi, varsa yayinci, internet adresi ve erigim tarihi belirtilir.

Ornekler:

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

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

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

FSALI 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¢2261-7dc8-4225-bf79-
9a47fbc2287b.pdf (Erisim 20.06.2008)

v) Kaynak bilimsel toplantida sunulmus bir bildiri ise

Yazarlarin soyadi ve adinin bag harfinden sonra sirasiyla toplantinin yili, bildirinin basligi, 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 sirasina gore numaralandirilmali, kisa bagsliklarla ifade edilmeli ve metin i¢inde tablo
numarasi verilerek (rnegin Tablo 1) atifta bulunulmalidir. Tablo basliklar: tablonun iist boliimiine yazilmalidir.
Tabloda kullanilan kisaltmalar ve gerekli agiklamalar tablo altinda verilmelidir.
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f) Sekil ve Resimler: Metinde kullanilan fotograflar, grafikler ve ¢izimler metin i¢inde sekil adi ile
kullanilmalidir. Sekiller kullanim sirasina goére numaralandirmali ve kisa basliklarla ifade edilmeli, metin iginde
sekil numarasi verilerek (6rnegin Sekil 1) atifta bulunulmalidir. Sekil basliklar sekillerin altinda yer almalidir.
Sekillerde istenilen noktaya dikkat ¢gekmek amaciyla; lizerlerine isaret konulmali ve basliklardan sonra yer alacak
olan sekil alt1 notta kullanilan isaretler belirtilerek gerekli agiklamalar yapilmalidir.

IV- Makale Siireci (Koér hakemlik)

Makale bagvurusu yalnizca online olarak http:/dergipark.gov.tr/maeusabed adresi iizerinden kabul
edilmektedir. Sorumlu yazar, makale ile birlikte gonderecegi tiim dosyalar1 yukaridaki internet adresinde bulunan
yeni makale gonder ikonunu tiklayarak sisteme ekleyebilir. Yazarlar dergiye gonderi yapmadan once kayit
olmalidir. Kaydolduktan sonra, ana sayfadaki Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisi
ikonuna tiklayarak; yazim kurallarina gore diizenlenmis bilimsel ¢aligmay1 dergi panelindeki Makale Gonder
kismindan 4 basamakli (baslarken, yiikleme, kaynaklar, 6nizleme&gonder) gonderi islemini yapabilir. Gonderilen
makalede 6n degerlendirme asamasi sirasinda yazar kiinyeleri, caligmanin yapildigi kurum, etik kurul ya da 6zel
izin adres bilgileri gibi tamtic1 bilgiler igermemelidir. On degerlendirmeden (bilimsel nitelik, dil, yazim kurallar1
kontrolii, Intihal kontrolii iThenticate ve Turnitin programi,) gecen bilimsel ¢aligmalarin hakem atamasi yaplir.
Sorumlu yazar makalenin hangi asamada oldugunu sistem panelindeki Siirecteki Makaleler kismindan takip
edebilir. Atanan hakemlere, kor hakemlik kurallar1 ¢ergevesinde galigmanin tam metni, sekil, tablo, grafik ve
resimleri sistem iizerinden yiiklenerek e-posta araciligiyla makale degerlendirme talebi gonderilir. Hakemler e-
posta araciligtyla gonderilen linke tiklayarak talebi kabul ya da reddederler. Kabul eden hakemler, kararlarini
sistem iizerinden en fazla 1 ay i¢inde sebeplerle birlikte yliklemelidirler. Hakemin 6nerdigi diizeltme var ise tekrar
yazara gonderilir. Istenilen diizeltmeler 1 ay iginde tamamlanip génderilmedigi takdirde makale otomatik olarak
iptal edilecektir. Editor, makalelerin yayin degerliligi ve hakemlerin goriislerine dayanarak yayina kabul veya red
kararmi verir. Istenilen diizeltmeler yapildiktan sonra makale yazar tarafindan sisteme tekrar yiiklenir. Derginin
gizlilik bildiriminde belirtildigi gibi, yazarlarin kimlik bilgileri ve e-posta adresleri higbir sekilde baska amaglar
i¢cin kullanilmayacaktir.

Bu dergi; bilimsel aragtirmalar1 halka {icretsiz sunmanin bilginin kiiresel paylagimii artiracagi ilkesini
benimseyerek, icerigine aninda agik erisim saglamaktadir.



Mehmet AKif Ersoy University Journal of Health Sciences Institute

INSTRUCTIONS TO AUTHORS

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

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

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

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

The Editorial Board assumes that the author(s) are obliged not to submit the paper to another journal
before completion of the assessment process. In the “method” section of articles concerned with experimental
research on humans or animals, a sentence showing that the informed consent of patients and volunteers has been
obtained following a detailed explanation of the interventions carried out on them. In such studies, authors should
clearly state the compliance with internationally accepted guidelines (1975 Helsinki declaration revised in 2002
http://www.wma.net/e/policy/b3.htm, Guide for the <care and use of 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
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form. Measurement units are given according to the metric system; e.g. written as “mg”, no punctuation is used,
in the case of extensions (,,) is used as a separator. Laboratory measurements are reported in International System
Units (US; Systeme Internationale; SI).

Scientific responsibility

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

Publication Fees

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

Ethical responsibility

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

Plagiarism policy

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

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

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

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

¢) 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
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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.

III- 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

xiil



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.

LR T3 EEINNT3

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

d) Bibliographic References:

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

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

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

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

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

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

The authors can use below formatted style link in mendeley:

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

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

i) Examples of journal articles:

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

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

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

For articles that are accepted for publication and have a 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).
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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 stireleri ve eritme sonrasinda olusturulan soguk soklarinin
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).

FSALI, 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¢2261-7dc8-4225-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..

IV- Submission of Articles (Blind Peer-Review)

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

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

Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisinde yayimlanmak iizere géndermis

OldUBUMUZ . ” adli
Orijinal Arastirma / Research Articles ( ),
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The authors confirm the fallawing statements:
1-that there has been no duplicate publication or submission elsewhere of this work

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

1-Bu makalenin/derlemenin bir kism1 ya da tamami bagka bir dergide yaymlanmamastir.

2-Bu makale/derleme yayinlanmak iizere bagka bir dergiye gonderilmemistir.

3-Makale/derleme yayinlandiktan sonra tiim haklar1 Mehmet Akif Ersoy Universitesi Saghk Bilimleri
Enstitiisii Dergisine devredilmistir.

4-Tim yazarlar makaleyi okumus ve onaylamistir. Yayinlanmak iizere dergiye gonderildiginden
haberdardir.

5-Tilimi veya bir boliimii yayinlandi ise derginizde yayinlanabilmesi i¢in gerekli iznin alindigini garanti
ederiz.

Asagidaki maddelerde belirtilen haklarimiz sakli kalmak kayd: ile makalenin telif hakkint Mehmet Akif
Ersoy Universitesi Saglhk Bilimleri Enstitiisii Dergisi’ne devrettigimizi taahhiit ve imza ederiz.

a- Telif hakki diginda kalan patent vb. biitiin haklar,

b- Yazarlarin ders, kitap gibi caligmalarinda makaleyi iicret 6demeksizin kullanabilme hakki,

c- Satmamak tizere kendi amaclari i¢cin makaleyi ¢ogaltma.

Yazarlar / Author Name (tiim yazarlar tarafindan imzalanacaktir) imza / Signature Tarih / Date

Yazigsma adresi / Corresponding author address: |

Telefon: | Fax: | E-mail: ....... @

(Form doldurulup imzalandiktan sonra; “Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii
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Vitamin D Levels in Cats Infected with Feline Herpesvirus Type-1
Feline Herpesviriis Tip-1 ile Enfekte Kedilerde Vitamin D Diizeyleri
Ecem Duygu Yaz DEMIROGLU!, Mehmet Cagri KARAKURUM*

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

Abstract: In this study, it was aimed to measure vitamin D levels in Feline Herpesvirus Type-1 (FeHV-1) infected
cats and thus to determine its relationship with the disease activity. The animal material of this study was composed
of 20 cats of different breeds, ages and genders, which showed clinical symptoms of the disease and were diagnosed
with Feline Herpesvirus infection by rapid test. The control group of the study consisted of 10 cats of different breeds,
ages and genders, which were healthy according to the results of routine physical examination, laboratory works,
which were brought for the purpose of vaccination, and which were determined to be Feline Herpesvirus Type-1
antigen negative with the rapid test. Blood samples were taken from cats in both groups and 25-hydroxy vitamin D3
levels were determined by the fluorescent immunoassay method. The mean standard deviation values of 25
hydroxyvitamin D3 levels in FeHV-1 infected cats and healthy cats were found to be 33.30 and 64.70 ng/ml,
respectively. FeHV-1 infected cats showed a significant decrease in serum vitamin D levels compared to healthy cats
in the control group. As a result, vitamin D deficiency may have an effect on the formation of the disease.

Keywords: Cat, Feline Herpesvirus Typr-1, Vitamin D.

Oz: Bu calismada, Feline Herpesviris Tip-1 (FeHV-1) ile enfekte kedilerde D vitamin diizeylerinin 6l¢tilmesi ve
béylelikle hastalik aktivitesi ile olan iliskisinin belitlenmesi amaglandi. Bu ¢alismanin hayvan materyalini hastaliga ait
klinik semptom gésteren ve yapilan hizlt test ile Feline Herpes Virus enfeksiyonu tanust konulan degisik irk, yas ve
cinsiyette 20 adet kedi olusturdu. Calismanin kontrol grubunu ise asilama amaci ile getirilen rutin fizik muayene ile
laboratuvar muayenesi sonuglarina gore saglikli olan ve yapilan hizli test ile Feline Herpesvirus Tip-1 antijen negatif
olarak belitlenen degisik 1rk, yas ve cinsiyette 10 adet kedi olusturdu. Her iki gruptaki kedilerden alinan kan
orneklerinden florésan immunoassay yontemi ile 25 hidroksivitamin D3 dizeyleri belirlendi. FeHV-1 ile enfekte
kediler ve saglikli kedilerde 25 hidroksivitamin D3 seviyelerine ait ortalama standart sapma degetleri gruplara gére
strast ile 33,30 ve 64,70 ng/ml olarak saptandi. FeHV-1 ile enfekte kedilerde, serum vitamin D dizeylerinde kontrol
grubundaki kedilere gére 6nemli oranda diisme sekillenmistir. Sonug olarak D vitamini eksikliginin hastaligin olusumu
tzerine etkisi olabilir.

Anahtar Kelimeler: Kedi, Feline Herpesviriis Tip-1, D vitamini.

*Corresponding author : Mehmet Cagri e-mail : mckarakurum@mehmetakif.edu.tr

KARAKURUM

Gelis tarihi / Received : 03.02.2022 Kabul tarihi / Accepted: 13.06.2022
Introduction infected in their trigeminal ganglia. Most recovered

‘ . . . animals carry the agent throughout their lives and
Feline Herpesvirus Type-1 (FeHV-1) is a highly continue to shed it (Gaskell et al., 2007; Townsend

contagious infectious agent affecting the upper etal., 2013; Jubb et al., 2016; Thomasy et al., 2016).

respiratory tract and eyes in cats (Stiles, 2003; It is suggested that the cause of 50-75% of upper

Maggs, 2005). The virus causes intense infection in respiratory tract diseases in cats is FeHV-1

the conjunctiva and cornea, as well as upper (Townsend et al., 2013).
respiratory tract problems. Animals that survive
the primary infection usually become latently
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FeHV-1 infections have a multifactorial character.
The occurrence and severity of the disease depend
on many factors such as virulence, the
transmission route of the infection, the
susceptibility of the animal, the dose of the vitus,
the secondary infections that may develop, the age
of the animal, and the stress and environmental
conditions (Kawaguchi et al., 1995; Stiles, 2003;
Maggs, 2005).

Vitamin D belongs to the group of fat-soluble
vitamins. Vitamin D has 2 different functions:

1. It has paracrine or autocrine effects as a local
cytokine in some tissues. Vitamin D, which
protects the organism from infectious agents, is
also  synthesized from  monocytes and

macrophages.

2. Another function of Vitamin D is to exert a
hormone-like effect on the circulation as a result
of further development. In case of insufficient
amount in the circulation, it stimulates the kidneys
through PTH, and as a result, the production of
1,25(0OH)2 increases and its normal levels in the
circulation are achieved (Ozkan et al., 2009).
Vitamin D deficiency may occur due to
insufficient exposure to sunlight, insufficient
dietary intake, and malabsorption. In vitamin D
deficiency, problems such as cardiovascular
diseases, chronic musculoskeletal pain, rickets,
osteoporosis, obesity, Type I and Type 1I Diabetes
Mellitus (DM), microalbuminuria, some cancer
types and autoimmune diseases occur (Autier et
al., 2014). While most animals synthesize vitamin
D in the skin with sunlight; This event rarely
occurs in cats and dogs. Direct sunlight contact
with the skin is required for synthesis (Mc Dowell,
2000).

In this study, it was aimed to investigate the
vitamin D levels in naturally infected cats with
FeHV-1, to compare the amounts in sick animals
and healthy animals and to evaluate the possible
role of deficiency of this vitamin in the formation
of the disease.

Materials and Methods

This research was carried out based on the
permission of Mehmet Akif Ersoy University
Experimental Animals Local Ethics Committee,
dated 16.01.2019 and numbered 484.

Owned cats brought to private veterinary clinics in
Antalya were included in the study. Kittens and
adult cats that were not vaccinated with FeHV-1
within 21 days were used in the study. Informed
consent form was obtained from the cat owners.
The anamnesis, age, gender, breed, and the
number of days they have been sick for the cats
brought to the clinic with suspected FeHV-1

clinical findings were recorded.

FHV Ag (Feline Herpesvirus) and FCV Ag (Feline
Calicivirus) rapid test kits were used in cats
suspected of FeHV-1 (wheezing in the upper
respiratory tract, weight loss, weakness, stagnation,
fever, cough, ocular discharge, salivation) in
accordance with the recommended procedures
and only those positive for FHV Ag and negative
for FCV Ag were included in the study (Diseased
group n: 20 cats). The control group (n:10)
consisted of cats that were negative in all tests.
Cats that did not show any suspicious clinical
symptoms of FHV and were positive for FCV Ag
together with FHV Ag were not included in the
study.

During the study, test kits (Savant, Bejing Savant
Biotechnology Co, Ltd 25-OH-D) were used for
the quantitative determination of 25(OH)D levels
in serum plasma or whole blood samples.
Measurements were performed with a Savant
fluorescent immunoassay device using the
chromatographic method.

Statistical analysis

Statistical package software (Minitab 16.1.1, 2011)
was used for statistical comparison of the data.
Since the data did not show normal distribution as
a result of the normality test, non-parametric
Mann-Whitney statistical analysis method was

applied.
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Table 1. Vitamin D levels in the Diseased and Control Group.

Groups Number of cats Median
Control 10 64.70
P<0.005
Diseased 20 33.30
Results eliminate the infection (Berger et al., 2015). In

The age of the FeHV-1 infected cats used in the
study was minimum 1.5 months and maximum 3
months, and this group consisted of 11 female and
9 male cats. While the age of the cats in the control
group was minimum 1.5 months and maximum 7
months, this group consisted of 3 male and 7
female cats.

Swap samples were taken from cats with classical
rhinotracheitis, rhinitis, chronic sinusitis, corneal
ulcer, stromal keratitis, keratoconjunctivitis sicca
and applied in accordance with the high fever,
stagnation, anorexia, depression, sneezing and
conjunctivitis were determined in all FeHV-1

positive cats.

Vitamin D levels in the diseased and control group
was given in Table 1. When compared with the
control group Vitamin D levels in diseased group
was significantly lower (P<0.005).

Discussion

It is suggested that the cause of 50-75% of upper
respiratory tract diseases in cats is FeHV-1
(Townsend et al., 2013). Many studies conducted
in the past years have shown the prevalence of
FeHV-1 in domestic and wild cat populations (Di
Martino et al., 2007). Although vaccination for
FeHV-1 does not provide complete protection
against infection, it is known that it reduces the
shedding time of the virus and the amount of shed
virus and positively affects the prognosis (Weigler
et al., 1997; Maggs, 2005). For this reason, it is
known that in areas where the cat population is
high and cat births cannot be controlled, practices
such as increasing the population immunity level
with routine vaccination and disinfection may
contribute to limiting the increase in the rate of
transmission, although they do not completely

105

addition, many previous studies have reported that
FeHV-1 infection causes coinfection with other
viral and bacterial agents (Burns et al., 2011; Filoni
et al., 2012; Berger et al., 2015; Litster et al., 2015).

According to many studies in the past years,
vitamin D is a group of sterols that enable
hormonal functions to take place. Apart from
vitamin metabolism, vitamin D has a very
important place for vital functions in the body
(Dusso et al., 2005; Holick, 2008; Jussila et al.,

2013).

Vitamin D is also associated with many different
diseases and inflammations. The presence of VDR
in inflaimmatory cells may also explain the
importance of vitamin D's effect on the immune
system. In cases of vitamin D deficiency, a
decrease in T cell response occurs (Nicholson et
al., 2012). Vitamin D appears to have a direct
effect on the response and development of T cells
(Ulitsky et al., 2011) from T cells; Th1 (T'1 helper)
stimulates proinflaimmatory cytokine production
and provides a strong immune response. Th2 (T2
helper) is involved in the release of anti-
inflammatory cytokines (Ozkan et al, 2011;
Raman et al, 2011). Vitamin D inhibits the
proliferation of Thl cells and, together with
interferon gamma, suppresses the formation of
proinflammatory cytokines such as interleukin-2
(Lim 2005; Nerich 2011).
Proinflammatory cytokines play a major role in the

et al, et al,
pathogenesis of many diseases (Hassan et al., 2013;

Ozkan et al., 2011).

Possible causes of low vitamin D in cats include;
low or decreased dietary intake and the effects of
While

glucocorticoids, affect vitamin D metabolism in

some drugs. some drugs, such as

humans, it has been shown not to alter vitamin D
metabolism in dogs. However, it is unclear
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whether many commonly used drugs affect
vitamin D metabolism in cats, and more research
is needed on this subject (Kovalik et al., 2012a). In
addition, some studies have suggested that vitamin

D may be a negative acute phase reactant

(Waldron et al., 2013).

Although studies in cats show low serum
25(OH)D levels in diseases such as inflammatory
bowel disease, gastrointestinal lymphoma, and
mycobacterial infection, little is known about the
relationship between vitamin D level and disease
prognosis in cats (Lalor et al., 2012, 2014). Low
serum concentrations of 25(OH)D have been
shown to be associated with an increased risk of
death in sick cats (Titmarsh et al, 2015). In
addition, low vitamin D level has been shown to
be
prednisolone treatment in atopic skin disease in
dogs (Kovalik et al., 2012b).

associated with a weaker response to

It has been reported that FIV-infected cats have
significantly lower vitamin D levels than cats in the
healthy group. further
investigation of the relationship between vitamin

control However,
D levels and long-term prognosis in FIV-infected
cats has been recommended (Titmarsh et al,
2015). In this study, it was determined that the
vitamin D levels of cats infected with FeHV-1
were statistically significantly lower than those of
healthy the

immunomodulatory of vitamin

known
D
relationship between Feline

cats. Considering
effects

metabolites, a
Herpesvirus Type-1 infection and possible low
vitamin D levels is possible. However, more
studies are needed on this subject and the effects

of Vitamin D level on the prognosis of the disease.

FeHV-1

decrease in serum vitamin D levels compared to

infected cats showed a significant

healthy cats in the control group. As a result,
vitamin D deficiency may have an effect on the
formation of the disease. It can be said that by
measuring vitamin D levels in FeHV-1 infected
cats or healthy cats, adding the necessary
supplements for protection and treatment in sick

ones in case of deficiency will be beneficial.
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More studies are needed to investigate the effects
of vitamin D levels on susceptibility to diseases

and treatment outcomes.
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Association Between Serum Netrin-1 Level and Obesity-related Markers in Obese Subjets
Obez, Bireylerde Serum Netrin-1 Diizeyi ve Obezite ile 1fgili Belirtecler Arasindaki Iiski
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Burdur Mehmet Akif Ersoy University, Bucak School of Health, Department of Nursing, Burdur Turkey
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Turkey

Abstract: Netrins are important signaling proteins that guide both neural and vascular development. Netrin-1
regulates many physiological processes such as cell proliferation, adhesion and migration. The aim of this study was
to determine the association between serum netrin-1 level and biochemical parameters in obese subjects. Serum
samples were collected from obese (n=15) and control (n=30) subjects. The serum netrin-1 levels were evaluated by
ELISA. Variable data were compared by Mann Whitney U test and correlation was estimated by Spearman correlation
analyses. The level of circulating netrin-1 protein was determined to be significantly lower in obese group compared
to controls. The median value was 844 pg/mL in the control group and 338 pg/mL in the obese group (p<0.0001).
Serum netrin-1 level was negatively correlated with HbAlc, LDL, cholesterol and triglyceride (P< 0.01). In addition,
ROC curve analysis indicated that netrin-1 level could define the presence of obesity with AUC value of 0.8667 (95%
C1=0.7249-1.000; P<0.0001). Our study suggests that netrin-1 secretions are significantly reduced in obese subjects
and negatively correlated with obesity markers. Therefore, netrin-1 can be evaluated as a possible potential biomarker
for obesity.

Keywords: Obesity, Netrin-1, ELISA, Biomarker.

Oz: Netrinler, hem néral hem de vaskiiler gelisime rehberlik eden 6nemli sinyal proteinleridir. Netrin-1 hiicre
cogalmast, yapismast ve goct gibi bircok fizyolojik stireci diizenler. Bu ¢alismanin amaci obez bireylerde serum netrin-
1 duzeyi ile biyokimyasal parametreler arasindaki iliskiyi belitlemektir. Obez (n=15) ve kontrol (n=30) bireylerden
serum Ornekleri alindi. Serum netrin-1 seviyeleri ELISA ile degetlendirildi. Degisken veriler Mann Whitney U testi ile
karsilastirildt ve korelasyon Spearman korelasyon analizleri ile belirlendi. Obez grupta serumda netrin-1 protein
seviyesinin kontrollere gére anlamli derecede distik oldugu belitlendi. Ortanca deger kontrol grubunda 844 pg/mL
ve obez grupta 338 pg/mL idi (p<<0,0001). Serum netrin-1 diizeyi HbAlc, LDL, kolesterol ve trigliserit ile negatif
korelasyon gosterdi (P< 0,01). Ayrica, ROC egrisi analizi, netrin-1 seviyesinin 0,8667 AUC degeri ile obezite varhgin
tanimlayabildigini gésterdi (%95 Cl1=0,7249-1,000; P<0,0001). Calismamuz, netrin-1 saliniminin obez bireylerde
6nemli Slctide azaldigini ve obezite belirtecleri ile negatif korele oldugunu gostermektedir. Bu nedenle netrin-1, obezite
icin olast bir potansiyel biyobelirte¢ olarak degerlendirilebilir.

Anahtar Kelimeler: Obezite, Netrin-1, ELISA, Biyobelirteg.
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Introduction intake due to overnutrition, while finding solutions

to health problems related to malnutrition (Cayir

Nutrition; it is the adequate intake of the nutrients et al, 2011). The World Health Organization

required by our body in order to protect human defines obesity as “the increase of fat cells to levels

health, improve the quality development. Today, that adversely affect human health”. Obesity is a

modern life conditions cause excessive energy public health problem that has become common
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in developed societies in recent years (Bakhshi et
al., 2008). The age, gender, nutritional habits,
sociocultural structure, daily physical activity and
genetic structure of the individual play an active
role in the diagnosis of obesity. It is very important
to know the factors that cause obesity, to solve the
health problems caused by obesity and to take pre-
disease precautions (Deepa et al., 2009).

Netrin originates from the Sankrit word 'netr' and
means 'guiding, leading' (Gorur et al., 2018).
Netrins are a highly conserved family of proteins
that direct axons to the ventral midline of the
nervous system  during  embryogenesis
(Rajasekharan and Kennedy, 2009). The first
member of this family (UNC-6) was identified in a
nematode, Caenorbabditis elegans (Yim et al., 2018).
The gene organization was the first reported netrin
UNC-5 (Rajasekharan and Kennedy, 2009). The
first mammalian homologue of UNC-6 was
discovered in 1994, and it has been reported to be
a vital guide for the commissural axon found in the
rodent spinal cord (Moore and Fisher, 2012). For
mammals, five netrins are defined (netrin-1, -3, -4,
-G1 and -G2). While netrin-1, netrin-3, netrin-4
are secreted from the membrane; netrin-G1 and
netrin-G2 are membrane bound to the plasma
membrane by two glycosylphosphatidylinositol
(GPI) (Rajasekharan and Kennedy, 2009). Netrin
has two identified receptors, DCC (deleted
and UNC5
(uncoordinated 5). Netrin-1 is expressed in many

receptors in colorectal cancer)
tissues such as pancreas, lung, liver, intestines,
spleen, kidney and wvascular endothelial cells,
especially in the central nervous system (Wang et
al.,, 1999).

The fact that netrin-1 receptors also have been
identified in other cells in addition to neurons has
strengthened the hypothesis that this protein may
also have roles outside the central nervous system.
Recent studies have revealed that netrin-1 is
involved in many physiological processes from
angiogenesis to inflammation (Rajasekharan and
Kennedy, 2009).

In addition to its axonal guidance role in the

central nervous system, new studies have shown
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that netrin also plays a role in cancer regulation.
The upregulation of netrin-1 levels in tumors has
brought up the possibility of being a biomarker
that can be used in the eatly diagnosis of cancer.
Recent studies have found strikingly increased
levels of netrin-1 in blood samples from patients
with kidney, liver, prostate, breast, menangioma,
and glioblastoma (Mehlen and Furne, 2005;
Ramesh et al., 2011). It has also been shown that
netrin-1 plays a role in the development and
formation of tissues other than nerve cells in
cardiovascular and kidney diseases (Lu et al., 2004;
Park et al., 2004; Ramesh, 2012; Wang et al., 2009).

In this study, it was aimed to determine the netrin-
1 level in serum samples of obese subjects and to
compare them with healthy controls, and
accordingly to clarify the significant relationship
between  obesity

concentration.

and altered netrin-1

Materials and Methods
Experimental design

Serum samples were obtained from obese (n=15)
and control (n=30) groups. Human netrin-1
protein level in this samples was measured using
ELISA (Enzyme-Linked Immuno Sorbent Assay).
The
compared with

determined netrin-1 concentrations were
the
(fasting blood glucose; HgAlc, glycosylated
hemoglobin; HOMA-IR, insulin resistance test;
CRP, C-Reactive protein; HDL, high density
lipoprotein; LDL, low density protein; TG, total
triglyceride; TC, total cholesterol; TSH, thyroid
stimulating hormone; BUN, blood urea nitrogen;

biochemical parameters

ALT, alanine aminotransferase; AST, aspartate
aminotransferase; sedimentation; creatinine) of
the obese and control groups.

Subjects

Blood samples were obtained from obese subjects
and healthy controls who met the research criteria
between August-2019-August-2021 in the Internal
Medicine Clinic of Health Sciences University
Antalya Training and Research Hospital (Antalya,
Turkey). The of

demographic informations
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patients were obtained by a trained clinician. Each
test sample was recruited according to the
inclusion and exclusion criteria. Inclusion criteria;
BMI>30, absence of obesity-related chronic
disease and exclusion criteria; presence of
malignancy, presence of active infection, diabetes
mellitus, peripheral vascular disease,
atherosclerotic heart disease, hypetlipidemia,
hypertension, kidney failure, smoking, BMI <30.
This study was approved by the Health Sciences
University Antalya Training and Reseatch
Hospital Clinical Research Ethics Committee
[2019-215/04.07.2019]. All patients included in

the study signed an informed consent.
Blood collection and processing

Whole blood samples were collected in serum
vacuum tubes with clot activator and gel separator
(BD Vacutainer). These samples were centrifuged
for 10 minutes at 2500 x g to separate the serum.
Finally, the obtained serum specimens were
aliquoted and stored at -80 °C until experimental
analysis.

Detection of serum Netrin-1 levels by ELISA

Serum netrin-1 levels were quantified in duplicate
with specitic Human Netrin-1 ELISA kit
(#E1277Hu, Bioassay Technology Laboratory,
Shanghai, China) according to the manufacturer's
instructions. The minimum detectable human
netrin-1level was 10 pg/mlL. After adding the stop
solution in the final step, the optical density (OD)
value of almost each test well was determined at
450 nm using a microplate reader (MultiscanGO,
Thermo Fisher Sci.), Results were expressed as
pg/mlL.

Statistical analysis

Statistical analysis and graphical presentation were
performed with Graph Pad Prism 9.0.2 software
version. Data were expressed as median values or
mean T standart deviation. Kolmogorov-Smirnov
test was used to evaluate the distribution of
variables. Mann Whitney U test was used for
comparison of continuous variables. Correlation

analyses were performed using the Spearman

correlation test. ROC curve analysis was
performed to determine the optimal cut-off values
of serum netrin-1 with maximum specificity and
sensitivity. p values < 0.05 were considered

statistically significant.
Results
Demographic and Biochemical Findings

The obese group were consisted of 11 women
(73%), 4 men (27%), and the control group were
consisted of 23 women (77%), 7 men (23%). The
mean age was 41.7 and 33.8 years in the obese and
control groups, respectively.

By comparing the biochemical parameters of the
obese and control groups, it was determined that
HbAlc, CRP, LDL, TC and TG values were
significantly higher in the obese group compared
to the control group (p<0.0001, p:0.0002,
p:0.0044, p:0.0299, p:0.0212, respectively). Fasting
Insulin, HOMA-IR, Sedimentation, Creatinine,
ALT, AST, HDL, BUN and TSH values were also
compared between the obese and group, but no
statistically significant difference was recorded
(p:0.1034,  p:0.1147,  p:0.2404,  p:0.3593,
respectively). Demographic and biochemical
tindings of the obese and control groups are given
in Table 1.

Serum Netrin-1 Level in Obese and Control
Groups

Circulating netrin-1 levels of the obese and control
groups were calculated and analyzed according to
ELISA data. The minimum value was 224 pg/mL
and the maximum value was 2274 pg/mL in the
obese group, nevertheless the minimum value was
611.2 pg/mL and the maximum value was 4073
pg/mL in the control group. The median value of
serum netrin-1 level was 338 pg/mL in the obese
group, and 844 pg/mL in the control group.
According to these results, serum netrin-1 level
was statistically significantly decreased in the obese
group compared to the control group (p<<0.0001).
The graphical representation of serum netrin-1
concentrations of the obese and control groups

were shown in Figure 1.
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Table 1. Demographic and biochemical characteristics

Parameters Obese Group (Mean) Control Group (Mean) Pr
Age 41,73 33,83 0,0376*
Fasting insulin 12,65 6,350 0,1034
HpbAlc 6,050 5,204 <0,0001****
HOMA-IR 3,565 1,557 0,1147
CRP 11,94 1,220 0,0002*%**
Sedimentation 7,000 4,889 0,2404
Creatinine 0,7350 0,8000 0,3593
ALT 23,50 22,24 0,8097
AST 19,0 19,0 0,6233
HDL 58,77 65,90 0,1592
LDL 135,5 104,5 0,0044**
TC 2220 189,8 0,0299*
TG 139,1 96,10 0,0212*
BUN 10,71 12,07 0,3472
TSH 1,947 2,192 0,5639

HgAlc, glycosylated hemoglobin; HOMA-IR, insulin resistance test; CRP, C-Reactive protein; HDL, high density
lipoprotein; LDL, low density protein; TG, triglyceride; TC, cholesterol; TSH, thyroid stimulating hormone; BUN,
blood urea nitrogen; ALT, alain aminotransferase; AST, aspartate aminotransferase, *P<0.1;**P<0.01; ***P<.0.001;
*kP<(0.0001
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Figure 1. Distribution of serum netrin-1 level in obese and healthy control groups. Serum netrin-1 level
was statistically significantly decreased in the obese group compared to the control group (p<<0.0001). The
center box and the middle line of each graph represent values from the bottom to the upper quartile (25th
- 75th percentile) and the median, respectively. Horizontal lines represent the minimum and maximum
values.
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Figure 2. The Receiver Operating Characteristic (ROC) curve of serum levels of Netrin-1 to differentiate
of obese from control. AUC: 0,8667 (95% Cl=0.7249-1.000; P<0.0001).

ROC curve analysis was used to measure of the
usefulness and analyze diagnostic accuracy of the
serum netrin-1 ELISA test that discriminate
different two groups (Figure 2). The AUC (area
under the ROC curve) was 0.8667 (95%
Cl=0.7249-1,000; P<0.0001). The threshold value
for serum netrin-1 was <624.2 pg/mL, with 80%
sensitivity and 93.3% specificity in distinctive
obesity.

Serum Netrin-1 Level and Biochemical

Parameters

Spearman correlation was used to determine the
association between serum netrin-1 level and
biochemical parameters (Table 2). A negative
correlation was found between serum netrin-1
level and HbAlc, LDL, TG (r= -5024; p: 0.0025,
r=-0.3696; p: 0.0343, r=-0.3886; p: 0.0231). No
significant correlation was determined between
serum netrin-1 level and age, fasting insulin level,
HOMA-IR, CRP, sedimentation, HDL, TC, TSH,
BUN, ALT, AST and creatinine values.

Discussion

Obesity is an important worldwide public health
problem that causes morbidity and needs novel
therapeutic approaches and accepted international

consensus for its treatment. It becomes very
complicated with type 2 diabetes, liver diseases,
cardiovascular diseases, hypertension, respiratory
problems and some types of cancer (Mayoral et al.,
2020).

Netrin is a family of highly conserved extracellular
proteins with important roles in the central
nervous system (Rajasekharan and Kennedy,
2009). Since the angiogenic, regenerative and anti-
inflammatory properties of netrin-1 have been
reported before, it was estimated that netrin-1 may
be have important roles in various biological
processes besides the central nervous system. In
this context, the aim of this study is to reveal the
potential association between obesity and netrin-1
concentrations.

A total of 45 volunteers, 15 of whom were obese
and 30 were controls, were included in our study.
Serum netrin-1 level was evaluated by ELISA
method. In our study, it was clarified that serum
netrin-1 level was statistically significantly lower in
the obese group compared to the control group.
In addition to these findings, a negative correlation

was found between serum netrin-1 level and
HgAlc, LDL, TG.
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Table 2. The correlation of serum netrin-1 and biochemical parameters of the obese and control groups.

Variables r Pr
Age -0,2916 0,0519
Fasting insulin -0,1752 0,5294
HbAIc -0,5024 0,0025%*
HOMA-IR -0,2489 0,3495
CRP -0,4012 0,0642
Sedimentation -0,01583 0,9401
Creatinine 0,2517 0,1647
ALT 0,1868 0,2979
AST 0,1435 0,4411
HDL 0,2401 0,1784
LDL -0,3696 0,0343*
Tc -0,2177 0,2236
76 -0,3886 0,0231*
BUN -0,03299 0,8841
TSH -0,1118 0,5101

HgAlc, glycosylated hemoglobin; HOMA-IR, insulin resistance test; CRP, C-Reactive protein; HDL, high density
lipoprotein; LDL, low density protein; TG, triglyceride; TC, cholesterol; TSH, thyroid stimulating hormone; BUN,
blood urea nitrogen; ALT, alain aminotransferase; AST, aspartate aminotransferase, ¥P<0.1;**P<0.01; ***P<.0.001;

r= Spearman correlation coefficient.

Liu et al. (2016) evaluated plasma netrin-1 levels in
newly diagnosed type 2 diabetes patients (n=30)
and healthy controls (n=26). It was hereby
determined that netrin-1 levels were significantly
lower in patients with type 2 diabetes compared to
the control group. This evidence was correlated
with the results of our study. In this study, we
reported that netrin-1 level was negatively
correlated with HbAlc, HOMA-IR and fasting
blood glucose levels. Although, the average level
of HbAlc was
individuals. In another study, it was reported that

recorded higher in obese

serum netrin-1 levels were significantly lower in
the prediabetic group than in the control group. In
that study, it was determined a negative correlation
between serum netrin-1 levels and age, fasting
blood glucose, HbAlc, CRP, and sedimentation
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data (Aydin Acar et al., 2021). Similarly, Nedeva et
al. (2020) reported that serum netrin-1 levels were
found to be significantly lower in obese,
prediabetes and diabetes patient groups compared
to the control group. In that study, a negative
correlation was reported between BMI and serum
netrin-1 levels. Briefly, netrin-1 was slightly
increased in individuals with prediabetes.
Therefore, it was shown that the netrin-1 levels
could be affected by the amount of visceral
adipose tissue mass. In correlation with HbAlc,
the previous results are in accordance with each
other. In this study, it has been suggested that
netrin-1 may be involved in the formation of
adipose tissue. In parallel with our findings, it was
that

decreased in obese individual serum samples and

determined the netrin-1 concentrations
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increased while the BMI ratio was decreased

(Nedeva et al., 2020).

Yim et al. (2018) compared serum netrin-1 levels
between individuals diagnosed with type 2
diabetes or impaired blood glucose and a control
group, and reported that the serum netrin-1 levels
were significantly increased in patients group.
Also, determined a positive correlation between
serum netrin-1 level and HbAlc, fasting blood
glucose, and HOMA-IR. Another recent study
showed the elevated netrin-1 level in the urine
were correlated significantly with insulin resistance
in obese individuals diagnosed with kidney failure.
A positive correlation of fasting insulin levels and
HOMA-IR values with netrin-1 concentrations
was also reported. As a result, it was stated that
netrin-1 levels in the urine samples can be used as
a biomarker for renal failure and insulin resistance
in obese children (Ovunc Hamdioglu et al., 2016).
In the previous study that carried out with diabetic
individuals diagnosed with microalbuminuria,
determined  significant  elevated  netrin-1
expressions. Moreover, a positive correlation was
found between netrin-1 and HbAlc values (Ay et
al., 2016). The link between these two parameters
needs to be further clarified, whether netrin-1 can
be used as a biomarker for obesity. In line with our
preliminary findings, this study hypothesizes that
serum netrin-1 level can be used as a potential
biomarker in the development of obesity.

In our study, the serum netrin-1 level was
determined to be precisely lower in the obese
group compared to the healthy control group. In
addition, serum netrin-1 level was determined to
be negatively correlated with HbAlc, LDL, TG.
ROC analysis was performed to measure of the
diagnostic ability, clinical sensitivity and specificity
of the netrin-1 test to discriminate the two
different groups. The AUC was calculated as
0.8667(95% Cl1=0.7249-1,000; P<0.0001). An
AUC of less than 0.5 is considered indiscriminate,
with 0.5-0.6 bad, 0.7-0.8 good, 0.8-0.9 very good,
and 0.9-1.0 defined as perfect. Since the range of
this study was between 0.8 and 0.9, the serum
netrin-1 ELISA method can be considered as a
"very good" method in differentiating obese

individuals from normal individuals. These results
show that netrin-1 can be used as a biomarker in
obesity. In our study, a threshold value of <624.2
pg/mL for serum netrin-1 was determined with
80% sensitivity and 93.3% specificity in detecting
obesity.

In conclusion, our findings suggest that lower
netrin-1 level is associated with obesity and may be
a potential biomarker for obesity. However, it
needs to be supported by further studies
performed with different and larger groups.
Meanwhile, we propose with our findings that
netrin-1 will be evaluable in the creation of new
therapeutic approaches for obesity in the future.
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Comparing the Reference Strains and Turkey Isolates of Bovine Parainfluenza Virus 3 (BPIV3)
Detected Around Western Mediterranean Region with Its Amino Acid and Nucleotide Positions

Bat: Akdeniz Bilgesinde Tespit Eidilen Bovine Parainfluenza Virns 3 (BPIV/3) Izolatinn Referens; Sug ve Tiirkiye
Izolatlar: ile Aminoasit ve Niikleotit Pogisyonlarmmn Karsilastirimas:
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Abstract: BPIV 3, one of the major viral pathogens of respiratory system disease complex in cattle, is a viral agent
generally appearing during autumn and winter months in Northern Hemisphere and causing upper respiratory tract
infections. Even though the isolates of this virus are in close antigenic relations, it is classified within three different
genotypes as BPIV3 Genotype A, BPIV3 Genotype B and BPIV3 Genotype C. In this research, we aimed to compare
the strains of BPIV 3 strain circulating around Western Mediterranean region of Turkey and isolated from different
regions of this country and the reference strain of BPIV 3, Shipping Fever (SF-4) with amino acid and nucleotide
positions. In the study, previously detected BUR/BPIV 3 isolate with M gene region partially analyzed was used.
Phylogenetic researches catried out partially on M gene region in Turkey, different BPIV 3 isolates recorded in gene
bank and amino acid and nucleotide positions of BPIV 3 strain detected by ourselves were compared. The changes
in Turkey strains of BPIV 3 and nucleotide and amino acid positions of the reference strain were revealed. As a result,
detecting base and codon differentiations caused by point mutations among BPIV 3 isolates and correspondingly the
appearing amino acid changes was considered crucial in terms of revealing the immunization power of the strain to
be used in vaccine production and providing the standardization of BPIV 3 molecular detection.

Keywords: Cattle, Bovine ParainfluenzaVirus3, Amino acids and Nucleotide Positions.

Oz: Sigirlarda solunum sistemi hastaliklart kompleksinin major viral patojenlerden biri olan Bovine Parainfluenza
Virus 3 (BPIV3) Kuzey Yarimkire’de genellikle sonbahar ve kis aylarinda ortaya c¢ikan ve st solunum yolu
enfeksiyonlarina yol agan viral bir etkendir. Bu virusun izolatlart yakin antijenik iliski icerisinde olsalar da
BPIV3GenotypeA, BPIV3GenotypeB ve BPIV3GenotypeC olarak t¢ farkli genotipte siniflandirilmigtir. Bu
arastirmada Bati Akdeniz bolgesinde sirkiilasyon halinde olan BPIV3 susunun Tirkiye’nin farkli bélgelerinden izole
edilmis suslar ve BPIV3’in referenz susu Shipping Fever (SF-4) ile aminoasit ve nikleotit pozisyonlarinin
kargilastirilmast amaglanmustir. Calismada daha 6nceki arastirmalarimizda tespit ettigimiz ve M gen bolgesi patsiyel
olarak analiz edilmis BUR/BPIV3 izolat kullanildi. SF-4 ile Turkiye’de patsiyel olarak M gen bolgesi tzetine
filogenetik arastirmalari ve Genbank’a kayitlar1 yapilmus farklt BPIV3 izolatlar1 ve bizim tespit ettigimiz BPIV3
susunun aminoasit ve nikleotit pozisyonlart karsilastirildi. BPIV3’in Turkiye suslart ve referenz susun niikleotit ve
aminoasit pozisyonlarindaki degisimleri ortaya konuldu. Sonug olarak BPIV3 izolatlari arasinda noktasal mutasyonlarla
meydana gelen baz ve kodon farklilasmalarinin buna bagli olarak da ortaya ¢tkan aminoasit degisimlerinin
belirlenmesinin ast Gretiminde kullanilacak susun immunizasyon gliciiniin ortaya koyulmast ve BPIV3’tin molekdler
tespitinin standardizasyonunun saglanmasi agisindan 6nemli oldugu kanaatine varilds.

Anahtar Kelimeler: Sigir, Bovine Parainfluenza Virus 3, Aminoasit ve Niikleotit Pozisyonlari.
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Introduction commonly seen around the wotld. In its etiology,

many pathogens can be found such as BPIV3,

Bovine Respiratory Disease Complex (BRDC) is bovine herpes virus-1 (BHV-1), bovine corona

one of the multi factorial health problems virus (BCoV), bovine respiratory syncytial virus
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(BRSV), bovine adenovirus (BAV), bovine viral
diarthea virus (BVDV) as viral and Pasteurella
multicidae, Mannheimia haemolytica, Histophilus somni
as bacterial (Ellis, 2010). Factors such as weight
loss depending on decrease in animal welfare due
to infections, decrease in carcass quality, increase
in veterinary expenses and prophylaxis, decrease in
fertility and animal deaths cause breeders to
undergo full scale economical losses (Ellis, 2010).

BPIV 3, one of the most important factors
creating BRD complex, is found within Respzrovirus
genus in Paramyxoviridae tamily Orthoparamyxovirinae
subfamily. The virus has linear, non-segmental (-)
ss RNA (Rima et al.,, 2019). It has three genotypes
as BPIV3 genotype A, BPIV3 genotype B and
BPIV3 genotype C (Spilki, 2016). BPIV isolates
might show genetic differences among
themselves. During sequence studies, all genomic
areas, except P gene region, have been shown to
be protected at high levels (Ellis, 2010). The agent
with a pleomorphic morphology usually has an
icosahedral structure and is surrounded by a lipid-
bilayer membrane (Chamber and Takimoto 2011;
Maclachlan et al., 2017). The sequence of BPIV 3
genome with a length of 15.4 kb is as N-P-M-F-
HN-L respectively towards 3’ 5’ and it includes 6
gene regions coding 9 proteins (Ellis, 2010). Out
of these 9 proteins, N-M-P-F-HN- and L proteins
are structural while V-C and D proteins are non-
structural and are synthesized from P gene region
(Karron and Collins, 2007; Ellis, 2010). M protein
is known to play an important role on the
morphology of the virus and infection phase
(Elenkumaran, 2013).

The agent is primarily transmitted by droplet and
nasal secretion. BPIV 3 that enters the respiratory
tract initiates the cellular infectivity by being
adsorbed into sialic acid receptors located on cell
surfaces  (Ellis, 2010). The vitus causes
viral/bacterial secondary or co infections by
creating local immune suppressions in bronchus
and bronchiole epithelium cells (Ellis, 2010; Arslan
and Kullik, 2017). In field infections, the most
commonly isolated viral agents together with
BPIV 3 are BHV-1 and BRSV while the bacterial
ones are Mannbeimia hemolytica and Mycoplasma spp.

(Ellis, 2010; Tiwari et al., 2016). During the studies
carried out since the detection of the vitus, it has
been accepted as an endemic respiratory system
infection in cattle populations in each region
(Spilki, 2016). The infection is mostly seen during
winter and autumn months in Northern
Hemisphere (Ellis, 2010). BPIV 3 that might cause
infections for cattle of all ages is observed more
frequently in animals of 2-8 months old generally.
The infections caused by the agent itself alone
usually progress sub-clinically while dyspnea,
cough, high fever and nasal-conjunctival defluxion
occurs if other pathogen agents also participate
(Yildirim, 2009; Ellis, 2010).

In this study, we aimed to compare BPIV 3 strain
we isolated in our previous studies (Accession no:
MT949524) (Kictik and Yildirim, 2022), BPIV 3
strains identified based on M gene region in
Turkey and amino acid and nucleotide positions
and differences of SF-4 strain. Genetic studies
among different BPIV3 isolates indicate that
regions except the P gene region have a high level
of genomic conservation (Ellis 2010). On the
other hand, Horwood et al. (2008) revealed
different genotypes of the virus as a result of
partial analysis of the M gene region of BPIV3.
The M gene region was preferred in our study
because of its high genomic conservation and its
use in genetic typing.

Materials and Methods
Ethics Statement

This research was conducted after the approval of
Animal Testing Local Ethics Council (Approvel
Number: HADYEK 318/2017).

Virus

In our study we carried out in field research
around Burdur, we used BPIV 3 strain that we
isolated. This strain was isolated from the nasal
swap sample taken from a 7-month-old male cattle
displaying general respiratory system infection
symptoms such as high fever, cough, abdominal
respiration and bilateral mucopurulent nasal flow

for 6 days. The nasal swab sample was centrifuged
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at 4°C for 20 min and 3000 rpm total RNA
extraction from the supernatant was carried out
according to Rio et al. (2010) and Sample were
treated with the one-step RT-PCR kit
(Geneall®HypetScript™ RT-PCR
master mix, Korea) and RT-PCR was run under
described Maidana et al. (2012). Detection of the

virus was performed from this nasal swap sample

one-step

taken in molecular and antigenic ways and
sequence analysis was carried out for genetic
characterization.

Nucleotide Sequence

Genetic characterization and comparison of the
isolates was performed by using 3963-4273
nucleotide positions of partial M gene region
Mfwd: 5" AGTGATCTAGATGATGATCCA 37
ntand Mrev: 5’ GTTATTGATCCAAT TGCTGT
— 3" nt) (Maidana 2012).
nucleotide sequences were verified using the Basic
Local Alignment Search Tool (BLAST) at the
National Center for Biotechnology Information
(NCBI) (Altschul, 1990). The multiple sequence
alignments of the data were performed using the

The consensus

Clustal W algorithm. Nucleotide and amino acid
alighments and position detections of BPIV 3
strains used in the study were carried out using
MegaX program.

Results

The sequence of the M protein was 97-99 %
similar to those of the corresponding regions in
the partial genome records of the Turkish local
strains and 82 % similar of the reference isolates.
On the other hand aminoacid similarity is 99,99-
100 % similar with local strain and %99,97 similar
with SF-4. Nucleotide and amino acid positions of
Burdur and

No:MH357343)
nucleotide positions of our isolate and BPIV 3

Samsun  isolates  (Accession

were similar. However, 6
strain  isolated in  Erzurum = (Accession
No:KY511410) were found different. In addition,
the aspartic acid (Asp) observed at 1324t position
of our isolate transformed into tyrosine (Tyr) in
On the other hand, base
differences were seen at 45 positions between SF-

(Accession No:AF178655) that is

Etrzurum isolate.

4 isolate
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considered as the reference strain of BPIV 3 and
Burdur and Samsun strains. Besides, arginine (Arg)
and threonine (Thr) structures located in 1343
and 1356t of SF-4
respectively transformed into lysine (Lys) and

amino acid positions

isoleucine (Leu). Amino acid and nucleotide
differences detected between the isolates have
been shown in Table 1 and Table 2.

Table 1. Compatison of amino acids according to
M gene regions of three selected local (Turkey)
strains and SF-4.

Position of Aminoacids

1 1 1
Isolates 3 3 3

2 4 5

4 3 6
MH357343 Asp Lys Ile
KY511410 Tyt Lys Ile
MT949524 Asp Lys Ile
AF178655 Asp Arg Thr

Discussion

BPIV 3 is among the most important factors that
provide a basis for respiratory system disease
complex (Karron and Colins, 2007). Commonly
seen all around the world, the virus affects young
herds even though it causes diseases in animals of
all races and ages (Fulton, 2010). Serological,
virological and molecular researches carried out in
different ways revealed that BPIV 3 might also be
seen in various farm animals such as sheep, goats,
buffaloes cattle
(Elenkumaran, 2013). The disease usually occurs

and camels as well as

during autumn and winter months, progresses
subclinically, but causes fatal broncho pneumonias
to appear when other factors participate in the
infection (Ellis, 2010). Factors such as decrease in
carcass quality depending on the infection,
prophylaxis, increase in veterinary service
expenses and animal deaths cause economical

losses for breeders (Fulton, 2010).
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Table 2. Comparison of nucleotides according to M gene regions of three selected local (Turkey) strains and SF-4.

Position of Nucleotides

Isolates

33 33 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4444444444444

9299 999000O0O0O0O0O0O0O0O0OO0ODO0ODO0OO0OO0O0O0OO0OO0OI1II1ITI1ITI1TTI1TTI1TTI11

907 93 9891136 88 92782576 8147 95 811

MH357
343

KY51141
0

MT9495
24

AF1786
55

CGTATTT CACAAAGACTTTACGCACACCGGG

AT TATTTCACAAAGACTTTACGCACGCCAGG

CGTATTTCACAAAGACTTTACGCACACCG GGG

AGC GCCATGTGTGAGT CCCCTAAGT GTTGAA
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Limited amount of research is available on
phylogenetic analysis of BPIV 3 isolates detected
in Turkey. The first phylogenetic analysis of BPIV
3 was performed by Timurkan et al. (2019)
(BPIV3/TR/Erz/2014). Soon after this study,
Albayrak et al. (2019) carried out the phylogenetic
analysis of the strain they isolated in Samsun
(Bovine respirovirus 3 isolates Turkey_S1). When
viruses containing RNA genomes are compared
with DNA based life forms, they display a much
higher rate of mutation (Murphy et al., 1999;
Lauring et al, 2013). The research conducted
showed that viruses with RNA nucleic acid
replicated with 104-10-¢ error rate per nucleotide
and this number corresponded to a single

nucleotide error in almost each cycle (San Juan et
al., 2010).

As a result of our study, no difference was seen
between nucleotide and amino acid positions of
our isolate and BPIV 3 strain detected in Samsun
while a difference in 6 nucleotide and in one amino
acid position was found between ours and BPIV 3
isolate detected in Erzurum. On the other hand,
45 nucleotide and two amino acid positions were
found different between our isolate and BPIV 3
reference strain SF-4. This genetic change between
isolates was believed to have been caused by high
mutation rates and recombinations occurring in
viruses that carry RNA genome.

On the other hand, BPIV3 isolates identified in
different geographical regions of Turkey show
high phylogenetic similarity. The reason for this is
thought to be due to the lack of prophylaxis and
biosafety practices, the high prevalence of
infection due to the asymptomatic character of the
infection, and the dispersal of infected animals to
interregional, especially with increased animal
movements in some periods.

Fulton et al. (2017) demonstrated the genetic
characterization of strains used in the production
of BPIV3 modified live vaccines (MLV) and their
serological and antigenic relationships with
different BPIV3 genotypes that was determined

that serum samples from cattle vaccination with
MLV vaccines produced with strains in
BPIV3genotypeA indicated low antibody levels
against BPIV3genotypeC  strains that are
frequently encountered in the field. Ren et al.
(2015) produced six monoclonal antibodies
specific for the nucleocapsid (NP) protein of the
local strain SD0835 (BPIV3 genotype C) isolate
and identified three different antigenic epitopes on
the NP using these antibodies. Some monoclonal
antibodies were found to be reactive for the
BPIV3genotype A and BPIV3genotype C
epitopes, while inactive in BPIV3genotype B. In
this study, the effect of antigenic variations on
immunogenicity among BPIV3 genotypes was
revealed. Muftuoglu ve ark. (2021) In the
genotype-specific serological study, they carried
out in different geographical regions and animal
species in Turkey, they found that the
BPIV3genotypeC antibody titer was higher than
the BPIV3GenotypeA titer all serum samples.
They considered the reason for this as a dynamic
increase in the prevalence of local virus strains
because of geographic isolation and commercial
vaccines prepared with BPIV3GenotypeA strain
could not provide adequate cross immunization in
other BPIV3 genotypes.

In line with this information, it was concluded that
genetic differentiation between BPIV 3 strains
isolated in different parts of the world may affect
vaccine efficacy and standardization of molecular
diagnosis of the virus. In addition, it was
considered necessary to increase seroprevalence
researches on the immune response of reference
strains used in vaccine production against isolates
in different regions and vaccine development
applications using local BPIV 3 isolates might
create a more effective immune response.

Conclusion

In this study, BPIV 3 isolate that we detected in a
molecular research in Burdur and amino acid and

nucleotide changes of the genomic region located
between 39631-42731  positions of SF-4,
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considered as the reference strain of BPIV 3, on
M gene regions and other BPIV 3 strains detected
in Turkey were compared. Our isolate was found
different from these strains when we compared
nucleotide and amino acid positions of BPIV 3
strains detected in Turkey and the reference BPIV
3 strain, SF-4.

Even though many studies were carried out on
prevalence and seroprevalence of BPIV 3 in
Turkey, those performed on its phylogenetic are
limited. That’s why more molecular and
phylogenetic research including different gene
regions need to be performed to detect circulating
BPIV 3 strains in Turkey and to analyze genetic
relations. It is thought that molecular and
phylogenetic studies to detect local strains of
BPIV3 and reveal their genetic differences with
other strains will lay the groundwork for genotype-
specific  vaccine production or diagnostic
techniques that may be needed in the future.
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Nephroprotective Eftect of Resveratrol Against Methotrexate-Induced Renal Toxicity in
Female Rats

Disi Swanlarda Resveratrol'iin Metotreksat ile Indiiklenen Renal Toksisiteye Karst Nefroprotektif Etkisi
Siikriye YESILOT?*, Meltem OZGOCMEN?3
Burdur Mehmet Akif Ersoy University, Bucak School of Health, Department of Nursing, Burdur Turkey
2Burdur Mehmet Akif Ersoy University, Institute of Health Sciences, Department of Health and Biomedical

Sciences, Burdur, Turkey
3Sileyman Demirel University, Faculty of Medicine, Department of Histology and Embriology, Isparta, Turkey

Abstract: The study purposed to appraise the nephroprotective effects of resveratrol-(RES) in relation to
methotrexate-(MTX)-induced renal toxicity in female rats. The animals were allocated into three groups with six in
each group: control, MTX:(15 mg/kg, only a dose, i.p), MTX+RES group: (15 mg/kg MTX, only a dose, i.p + 20
mg/keg RES, only a dose daily, oral gavage, 7 days). The nephroprotective efficacy was interpreted by measuring
biochemical parameters such as serum renal function markers (uric acid, BUN and creatinine), total oxidant (TOS)
and antioxidant status (TAS) in renal homogenates. Moreover, the effect of RES on kidneys was appraised by
histopathological and immunohistochemical analyzes. In MTX-induced rats, RES treatment exhibited its
nephroprotective effects with a significant increase in renal TAS as well as a significant decrease in serum BUN and
renal TOS levels. In parallel with the biochemical data, it was observed that RES had a protective effect in the
histological staining findings. Immunohistochemically, it was determined that TNF-«, one of the indicators of
systemic inflammatory response, decreased with RES-treatment. The findings of the study show that RES
administration 1 hour before MTX injection to rats has a curative effect on renal damage.

Keywords: Female rats, Methotrexate, Renal toxicity, Resveratrol.

Oz: Reaktif oksijen titlerinin (ROS) gliclii bir temizleyicisi olan resveratrolin (RES), bébrek hastaliklart da dahil
olmak tizere gesitli metabolik bozukluklara karst koruyucu etkisi oldugu bildirilmektedir. Bu calisma, disi sicanlarda
metotreksat (MTX) ile indiklenen renal toksisitede resveratrolin nefroprotektif etkilerini degerlendirmeyi
amaglamaktadir. Caligma, her grupta alt adet rat olacak sekilde ti¢ gruba ayrildt: Kontrol, MTX: (15 mg/kg, tek doz,
ip), MTX + RES grubu: (15 mg/kg MTX, tek doz, i.p + 20 mg/ kg RES, giinde tek doz, oral gavaj, 7 giin). Serum
renal fonksiyon belirtegleri (irik asit, BUN ve kreatinin), renal homojenatlarda toplam oksidan (TOS) ve antioksidan
durumu (T'AS) gibi biyokimyasal parametreler Olgiilerek nefroprotektif etkinlik yorumlandi. Ayrica RES'in bébrekler
tzerindeki etkisi histopatolojik ve immunohistokimyasal analizlerle degerlendirildi. MTX ile indiiklenen ratlarda RES
tedavisi, serum BUN, kreatinin ve renal TOS diizeylerinde anlamli azalmanin yaninda renal TAS'ta anlamli bir artigla
nefro-koruyucu etkilerini gdsterdi. Histolojik boyama bulgularinda da biyokimyasal verilere paralel olarak, RES’in
koruyucu etkisinin oldugu gozlendi. Immiinhistokimyasal olarak sistemik inflamatuar yanitin géstergelerinden biri
olan TNF-a'nin RES tedavisi ile azaldigi belitlendi. Arastirmanin bulgulari, ratlara MTX enjeksiyonundan 1 saat
6nce RES uygulamasinin bébrek hasart tizerinde iyilestirici etkisi oldugunu gostermektedir.

Anahtar Kelimeler: Bobrek toksisitesi, Disi rat, Metotreksat, Resveratrol.
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Introduction

The kidneys perform a significant role in

maintaining  homeostasis, metabolism  and
excretion of toxins and drugs/drug metabolites
(Perazella, 2009). Therefore, it is the most
important organ in terms of drug toxicity.
Excessive consumption of a wide variety of
therapeutic antibiotics,

agents,  including

nonsteroidal  anti-inflammatory  drugs, and

anticancer agents, causes kidney damage and
failure through tubular and glomerular damage

(Elmansy et al, 2021).  Drug-induced
nephrotoxicity depends on their molecular
properties, metabolites, and tendency to

crystallize and precipitate in tubular lumens
(Kwiatkowska et al., 2021).

Methotrexate  (4-amino-10-methylfolic  acid,
MTX), a folic acid antagonist, blocks purine and
pyrimidine synthesis by inhibiting several key
enzymes, which is responsible for some toxicities
as well as its efficacy in cancer therapy (Kremer,
2004; Braun and Rau, 2009). MTX is propetly
utilized in the treatment of various malignant and
non-malignant  diseases such as neoplastic
diseases, psoriasis, theumatoid arthritis and lupus
erythematosus (Chan and Cronstein, 2013;
Bedoui et al., 2019). The adverse effects of MTX
often limit its therapeutic applications (Khan et
al., 2012; Shah et al., 2016). MTX increases the
formation of reactive oxygen species (ROS) and
pro-inflammatory cytokines through various
mechanisms (Abdel-Raheem and Khedr, 2014;
Ju et al,, 2020; Kaundal et al., 2021; Hobl et al.,
2011). Based on MTX-induced nephrotoxicity
studies, renal damage is thought to occur either
through precipitation of MTX and its metabolites
or through the direct toxic effect of MTX on the
renal tubules (Widemann and Adamson, 20006).
MTX-induced nephrotoxicity can be reduced by
the use of ingredients with anti-oxidant and anti-
inflammatory potential (Abouelela et al., 2020;

Drishya et al., 2022).

Resveratrol (trans-3,4', 5-trihydroxystilbene;

(RES)), a polyphenolic compound and natural

non-flavonoid antioxidant, is a phytoalexin
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produced in response to stress in certain plants
such as grapes, peanuts, and cranberries
(Fremont 2000; Yu et al., 2002). Studies have
found that RES is well tolerated at therapeutic
doses up to 5 g/day, by evaluating safety and
potential mechanisms of activity following
multiple dose administration (Nunes et al., 2009;
Brown et al, 2010; Calamini et al, 2010).
Published studies have shown that RES as a
natural phenolic compound and a phytoestrogen
is beneficial in the prevention and treatment of
cardiovascular diseases, liver disorders, diabetes,
obesity, inflammation,
damage, and neurodegeneration. (Baur and
Sinclair, 2006; Yeung et al, 2019). It has been

shown in animal models that resveratrol can

cancer, pain, tissue

ameliorate various kidney injuries such as diabetic
nephropathy, drug-induced injury, and ischemia-
reperfusion injury through its antioxidant effect
(Kitada and Koya, 2013; Wang et al, 2017).
Different

Tumor necrosis factor-a (TNF-a), one of the

inflammatory molecules, especially
proinflammatory cytokines, play a specific role in
the development of nephropathy (Navarro and
Mora-Fernandez, 2006). This study is intended to
biochemically and histopathologically examine
the potential protective effects of RES on blood
and renal tissue against oxidative damage induced
by acute MTX exposure.

Materials and Methods
Experimental protocol

Female Wistar Albino rats (weighing between
240-360 g) were purchased from Burdur Mehmet
Akif Ersoy University Experimental Animal
Production and Experimental Research Center,
used in the experiment. The animals were
maintained in climate-controlled rooms (25 °C;
55% humidity) with diurnal lighting (12:12-h
light:dark photoperiod). The rats had access to
standard rodent chow and tap water ad libitum
throughout the whole study. All animal use and
accompanying procedures were in accordance
with the animal research guidelines of the
National Institutes of Health and were Burdur
Mehmet — Akif

Ersoy  University  Animal
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Experiments Local Ethics Committee-approved
(Ethical approval number: 17.03.2021-742).

In our study, 3 different experimental groups,
each consisting of 6 female rats, were formed.
Group-1, named as the control group, was
treated with a single dose of 0.9% saline (1
ml./kg) intraperitoneal injection (i.p) on the 1st
day. Group-2 was given only a single dose of 15
mg/kg i.p MTX (Kocaman and Colakoglu, 2013);
Group-3 was given RES (Yulug et al., 2013) at a
dose of 20 mg/kg 1 h before MTX (a single dose
of 15 mg/kg i.p) administration by oral gavage.
Group-3 was administered RES at the same time
for 7 days. 24 hours after the last administration,
on the 8th experimental day, the animals were
cuthanized by surgical anesthesia of 10%
ketamine HCl (Ketalar® FEczacibasi, Istanbul)
and 2% xylazine (Alfazin amp) administered
intraperitonealy in groups. Until the end of the
experiment, 2 rats from group-3 died, and the
data of the study were evaluated accordingly.
After anesthesia, blood and kidney tissue samples
were taken. The blood samples were centrifuged
at 5000 rpm for 10 minutes and serum samples
were obtained to analyze the kidney function
tests. One of the kidney tissues of each sample
was taken to be homogenized for biochemical
analysis, while the other kidney was placed in
10% formaldehyde solution for histopathological
studies.

Preparation of renal tissue samples

Renal tissues of each group stored at -20 °C were
weighed separately after being brought to room
temperature and diluted 10 times with 50 mM
phosphate buffer (pH 7.4). The homogenization
was completed by treatment with tissue shredder
(Janke & Kuntel Ultraturrax T-25, Germany) and
then sonicator (UW-2070 Bandeun Electronic,
Germany). The samples were centrifuged at
10.000 rpm, 10 min. The renal supernatants were
transferred to eppendorf tubes and used in
further studies to determine the
oxidant/antioxidant status.

Biochemical anaylsis

The biochemical parameters, a sign of kidney
function such as uric acid, blood urea nitrogen
(BUN) and creatinine (Cr) in serum wete
measured on an automatic clinical chemistry
analyzer (Gesan chem 200, Italy) device in
Veterinary Training Hospital of Burdur Mehmet
Akif Ersoy University.

Total Oxidants and Antioxidants Status

TOS (Total Oxidant Status) and TAS (Total
Antioxidant Status) parameters were studied by
spectrophotometric method using Rel Assay
Diagnostic kits (Mega Tip, Gaziantep, Turkey)
and  Biotek®  (Epoch 2

Spectrophotometer) microplate reader in the

Microplate

renal supernatants obtained. TOS results were
expressed in umoL H>O, equivalent/L (umol
H>O: eq/L). TAS results of the samples were
clarified as mmol Trolox equivalent/L (mmol
Trolox eq/L). Establishing of OSI, which is an
determinative parameter of oxidative stress level,
the ratio of TOS to TAS was calculated using the
following formula:

OSI (arbitrary unit)
= [((TOS, umol/L))
/ (TAS, umol Trolox equivalent/L)X 100]

Histopathological procedure

Renal tissues were removed from each rat and
after cleaning they were washed in aqua over
night. Than tissues were fixed in 10% neutral
buffered formalin and dehydrated in 50-100%
cthanol, made transparentin xylol. After all tissues
buried in paraffin and were cut to 35 p. At last
they were stained with hematoxylin and eosin (H-
E). The slides were examined using a light
microscope  (LeicaSM2000R, Germany) and
photographed. Degeneration evelations were
made acording to method of by Refaiy et al.,
(2011).
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Immunohistochemical procedure

The samples were stained with TNF-a primary ab
(rabbit-anti-TNF-« antibody, Abcam, Cambridge-
USA). Semi-quantitative evaluation method was

used by Refaiy et al. (2011) to describe the
obsetrved staining intensities.

The staining score for H&E and IHC was
evaluated as;

(-),0; none staining

(+), 1 mild staining

(++), 2 moderate staining

(+++), 3 intense staining.

Statistical Analysis

Statistical analyzes of the study were made using
the IBM SPSS 20.0 program. All results are

Table 1. Biochemical parameters in the serum.

—+

In
histological analysis, Kruskal-Wallis test was used

expressed as mean standard error.

for semi-qualitative evaluation and non-
parametric Mann-Whitney U test was used for
pairwise comparisons. One-way ANOVA was
used for intergroup comparison in biochemical
analyses. The valuation of p below 0.05 were

considered significant.
Results

Biochemical markers of renal function

The serum levels of uric acid was not significantly
affected, but the BUN and Cr values in the
MTX-induced female
significant increase in comparison with the

rats demostrated a

control. RES admistration significantly decreased
BUN parameter (Table 1), (p<0.05).

Uric acid (mmol/dL) BUN (mg/dL) Creatinine (mg/dL)
Groups Mean £SD P Mean +SD P Mean £SD P
Control 0.58%0.64 17.13£2.48 *p<0.000 0.27£0.04
MTX 0.80%0.44 22.11%0.63 *p<0.000 0.33£0.02 *p=0.021
MTX+RES 1.28%0.60 20.09£0.66 *p=0.036 0.30£0.03
**p=0.008

MTX - Methotrexate; RES - Resveratrol. Values are presented as means+SD. The relationships between groups and
results of biochemical markers are assessed by one-way ANOVA. *p: Comparison with the control, **p:

Comparison with the MTX.

Table 2. TOS, TAS and OSI values of renal tissues.

TOS (pmol H202 eq/L)  TAS (mmol Trolox eq/L) OSI (AU)
Groups Mean £SD p Mean +SD P Mean £SD P
Control 43431410  **p=0.001  0.9710.04 **p=0.015 4.47£0.40 ** p=0.005
MTX 98.35111.94  * p=0.001 0.7710.09 *p=0.015 12.94£2.58 *p=0.005
O - *
p=0.004 p=0.005 p<0.001

MTX+RE 28.5310. 1.17%0. 2.4410.1

S 8.53+0.00 ¢ p=0,001 710.07 o 50,001 44£0.15 rp=0,002

MTX - Methotrexate; RES - Resveratrol. Data ate presented as meanstSD. One way ANOVA was used for

comparison between groups.
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Table 3. Grading histological structural changes according to groups.

Group 1 Group 2 Group 3
Control (n=6) MTX (n= 6) MTX + RES (n= 4)
Glomerules Degeneration and ++ +
Vacuolization
Tubular Dilatation and -/+ ++ +/-
Degeneration
Enlargements in Bowman -/+ ++ +/-
Capsules
Mononuclear Cell Infiltration +++ +++/++

Oxidative stress parameters in the renal
homogenates

TOS, an indicator of the formation of ROS,
increased significantly in group-2 compared to
control, but decreased in group-3 (p=0.001 and
0.004, respectively). It was observed that RES
therapy significantly decreased the TOS level
compare with group-2 (Table 2), (p=0.001). TAS,
indicator capacity,
significantly decreased in group-2 and increased

an of antioxidant was

CONTROL

CORTEX

MEDULLA

in the group-3 compared to the control (p=0.015,
and 0.005, respectively). It was observed that
RES therapy significantly increased the TAS level
compare with group-2 (Table 2), (p<0.001). It
that the OSI
significantly in the group-2 compared to the

was clearly seen increased
control (p=0.005), and decreased significantly in
the RES-treated group (p<0.001). It is seen that
RES treatment significantly reduces the OSI level
when compared to group-2. (p=0.002 ), (Table

2).

MTX + RES

Figure 1. Control group: Kidney tissues were normal in control and there was very little tubular dilatation,

too. MTX and MTX+RES group: Glomerules vacuolization (yellow arrow), glomerules degeneration

(blue arrow), tubular dilatations and degeneration (black arrow), mononuclear cell infiltrations (red arrow),

(a,b,c; kortexs - al,bl,cl; medulla, H-E x400).
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Histopathological findings of kidney

The findings
microscope are given in Table 3. Histopathology

observed under the light

of renal tissues were normal appearance in group-
1, but also there was very little tubular dilatation,
too (Table 3, Figl; a-al), (p>0.05). The
histopathological ~ changes  were  observed
significantly in group-2, which were remarkabled;
degeneration of glomerules and vacuolization,
tubular degeneration, tubular dilatation in the
tubules,

most of distal and proximal

enlargements in  Bowman  capsules and

mononuclear cell infiltration in the intertubular
and perivascular fields (Table 3, Fig.1; b-bl).
These histopathological findings were mostly
observed in group-2 compared to group-3 (Table
3, Fig.1; c-cl), (p<0.05).

Immunohistochemical findings of kidney

A semi-quantitative assessment determined that
the renal tissues of rats in group-1 had either very
mild or no TNF-« staining. (Table 4, Fig.2; a),
(p<0.05). However, an intense level of staining
was seen in group-2 (Table 4, Fig. 2; b), while it
was mild in group-3 (Table 4, Fig. 2; ¢).

Table 4. TNF-« staining.

Control MTX MTX+RES
Group1 Group 2 Group 3
(0=6)  (n=6) (n=4)
TNF-« - +/++ +/-

MTX + RES

Figure 2. Control group a; staining was ecither very mild or nonexistent. MTX group b; showed

mild/intense staining intensity compared with other groups. Immunohistological sections from
MTX+RES group c; showed less staining intensity than group MTX b, (INF- « immunstaining, X400).

Discussion

The current study was conducted to evaluate
whether RES can prevent or reduce MTX-
induced renal injury by examining different
biochemical and histopathological parameters
related to renal function of female rats.
Biochemical and histopathological findings
clearly showed significant changes in renal
function due to increased renal oxidative stress
after MTX exposure. Available data suggest that
RES can ameliorate MTX-induced renal damage
by altering the levels of endogenous antioxidants.

Since the kidneys are responsible for the
biotransformation and elimination of various
toxins and drugs, they tend to generate free
radicals that are involved in the pathogenesis of
renal injury (Singh et al., 2003; Perazella, 2009).
MTX administration is routinely applied in the
treatment of malignant and non-malignant
ailments and various systemic adverse effects are
seen  (Green and  Chamberlain,  2009;
Sotoudehmanesh et al., 2010; Gaies et al., 2012).
Studies indicate that the administration of MTX
produces functional and morphological changes
in the kidney due to the direct toxic effects of the
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drug. MTX cytotoxicity and damage to the renal
tubules are associated with the formation of free
radicals and oxidative stress (Savran et al., 2017;
Heidari et al., 2018).

The current study showed that while MTX
caused an increment in serum BUN and Cr
values, it did not cause a significant increment in
uric acid values (Table 1). The findings are in line
with the results of the investigation by Asci et al.
(2017) reporting that MTX has a major role in the
pathogenesis of renal dysfunction. Armagan et al.
(2015) also detected biochemical results parallel
to our study on MTX-induced renal dysfunction.
Increased concentrations of serum urea, BUN,
and Cr may be an indication of ROS generation
via. MTX in the kidney, resulting in kidney
damage/deficiency (Abdel-Raheem and Khedr,
2014; Ahmed et al., 2015).

Oxidative stress induces damage to DNA and
cellular biomolecules, resulting in degradation of
cellular redox homeostasis, cellular apoptosis, and
abnormal activation of signaling pathways (Sesti
et al, 2012). TOS, which is an indicator of
oxidation capacity, increased in support of the
oxidative damage caused by MTX admistration.
TAS, which is
capacity, increased, indicating that RES teratment

an indicator of antioxidant
creates an antioxidant effect. It has been shown
that MTX can modify the activity and levels of
some ingredient of the tissue antioxidant defense
system, increment the production of free radicals,
especially ROS, and the formation of lipid
peroxidation (Abdel-Raheem and Khedr, 2014;
Armagan et al., 2015; Kandemir et al., 2017; Asci
et al.,, 2017). It is known that while RES is a weak
antioxidant in vitro, it is a strong antioxidant in
vivo due to nitric oxide synthesis and free radical
scavenging effect (Bay Karabulut, 2008). The
findings of the that RES
ameliorates the adverse effects of MTX on TAS
and TOS. Many previous studies are in line with

study suggest

present findings, as they indicate that RES can
directly scavenge reactive oxygen species such as
toxic hydroxyl and superoxide radicals in the
kidneys (Yu et al, 2013; Zhang et al, 2014;
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Shahbazi et al., 2020). Although it has been
shown in different studies that RES improves
renal damage with its antioxidant properties,
there are not enough studies on oxidative stress
and antioxidant markers TOS, TAS and OSI in
MTX-induced nephrotoxicity. TAS and TOS
levels were evaluated in MTX-induced organ
damage studies performed with antioxidant
agents in different tissues (Gunyeli et al., 2021;
Soylu Karapinar et al, 2017; Ozgée¢men and
Yesilot, 2021). In addition, agents with different
antioxidant properties such vitamin E
(Taghizadieh et al., 2014), quercetin (Erboga et
al., 2015; Yuksel et al, 2017), silymarin and
naringin (Kandemir et al., 2017), gallic acid (Asci
et al., 2017) vitamin C (Savran et al., 2017), rutin
(Tambag et al., 2021) have been shown to have
protective effects in renal damage caused by

MTX.

as

In the present study, the preventive effect of RES
towards MTX-induced oxidative stress-mediated
renal the
histopathological level. In the study by El-Sheikh

et al, while significant glomerular damage,

disfunction was evaluated at

enlarged Bowman's space, tubular necrosis,
leukocytic infiltration and hyaline eruptions and
deterioration in kidney structure were observed in
the histopathology of the kidney of the MTX-
treated rats, normal findings similar to the control
group were observed in the RES-treated group
(El-Sheikh et al., 2016). Silan et al. showed that
RES has a protective effect against gentamicin-
induced nephrotoxicity histopathologically, lipid
the

histopathology slides of the same study, less

peroxidation and cellular damage. In
parietal cell hyperplasia, tubular vacuolization,
and tubular necrosis were detected in resveratrol-
treated rats compared to the gentamicin-treated
group (Silan et al., 2007). Consistent with our
RES  has

previously reported to have nephroprotective

patho-histological  results, been
efficacy in other models of induced kidney injury
in which it was involved (Yu et al., 2013; Akbel et
al., 2018; Shahbazi et al., 2020). The authors of
that the free radical

scavenging property of resveratrol may be

the studies concluded
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responsible for its nephroprotective effects
against induced nephrotoxicity.

The primary pathological mechanism linking
oxidative stress, inflammation, and progression of
kidney disease is the initiation of kidney damage
due to the inflammatory response resulting from
the activities of intracellular and extracellular
oxygen-derived radicals (Elmarakby and Sullivan,
2012; Tucker et al, 2015; Ker et al, 2020).
Activation of proinflammatory cytokines and
generation of inflammatory response are
associated with MTX-induced renal toxicity
(Cakar et al., 2015). It is known that TNF-« is an
important proinflammatory cytokine and a
pathogenic factor in renal damage (Baud and
Ardaillou, 1995; Navarro and Mora-Fernindez,
2006). In the current study, it was detected
immunohistochemically that TNF-a, one of the
systemic  inflaimmatory response indicators,
increased in the MTX group and decreased in the
RES treatment group (Table 4, Fig.2). The
nephroprotective effects of RES are not limited
to amelioration of pathological renal fibrosis, but
also include renal morbidities. RES shows
protective effects mostly against various renal
damage due to its antioxidant properties
(Malhotra et al., 2015). The findings of Jang et al
show that resveratrol exerts protective effects on
aging kidneys by reducing oxidative stress,
inflaimmation and fibrosis through Ang II
suppression and MasR activation (Jang et al,
2018). In the study by Kandemir et al., (2017) it
was declared that TNF-a expression in kidney
tissue increased with MTX application. Studies
showing that RES reduces kidney damage
through modulation of oxidative stress and TNF-
o-induced inflaimmation in rats are consistent
with current study (Saldanha et al, 2013; El-
Sheikh et al.,, 2017; Wang et al., 2020). These
results are associated with the nephroprotective
antioxidant effects of RES on MTX-induced
nephrotoxicity.

Conclusion

The indications suggest that oxidative stress
reasoned by aberrant ROS formation is

responsible for the pathophysiology of MTX-

induced  nephrotoxicity. ~ RES  treatment

ameliorates MTX nephrotoxicity in female rats by
restoring kidney functions and inhibiting TNF- «
with its free radical scavenging and natural
antioxidant effects. As a dietary supplement, RES
can be used with MTX therapy as it reduces
nephrotoxic side effects. Therefore, RES
supplementation as adjuvant therapy may be
promising in alleviating the systemic adverse
effects of drugs.
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