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Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii Dergisi

YAZARLARA BILGIi

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

Mehmet Akif Ersoy Universitesi (MAKU) Saglik Bilimleri Enstitiisii Dergisi, Mehmet Akif Ersoy
Universitesi Saglik Bilimleri Enstitiisii’niin yayin orgamdir. Derginin kisaltilmis adi “MAKU Sag. Bil. Enst.
Derg” dir. Yilda 2 kez yaymlanir. MAKU Saghk Bilimleri Enstitiisii Dergisi saglik bilimleri, (veteriner, tip, dis
hekimligi, hemsirelik ve spor bilimleri) alanlarinda temel ve klinik hakemli bilim yazilarinm yayinlandigi hakem-
denetimli bir dergidir. Derginin dili Tiirk¢e ve Ingilizce’dir. Dergiye génderilen yazilarm baska herhangi bir
dergide yayinlanmamis, yayimna kabul edilmemis ya da yayinlanmak iizere degerlendirme asamasinda olmamasi
gerekir. Bu kural bilimsel toplantilarda sunulan ve 6zeti yayinlanan bildiriler i¢in gegerli degildir. Ancak, bu gibi
durumlarda bildirinin sunuldugu toplantinin adi, tarihi ve yeri bildirilmelidir. Makalelerin formati “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical Publication
(http:/www.icmje.org/)” kurallarina gore diizenlenmelidir.

Gonderilen yazilar yayin kuruluna ulastiktan sonra oncelikle, yazim kurallarina uygunlugu yoniinden
degerlendirilir; sonucu yazara dort hafta i¢inde bildirilir. Yazinin, gerek teknik 6zellikleri gerekse genel kapsami
acisindan derginin genel yayin ilkelerine uygun bulunmamasi durumunda yazi reddedilir. Ya da, gerekirse,
yazar(lar)in yaziy1 yazim kurallarma uygun bi¢cimde yeniden géondermeleri istenebilir. Yeniden gonderilen yazilar
benzer bir teknik incelemenin ardindan yazim kurallarina uygun ise danisman denetimi siirecine alinir. Yazi, editor
ve yardimc editérler ile yazinin baglik sayfasini gérmeyen en az iki danismana gonderilerek incelenir. Yazi, yayin
kurulunun belirledigi ve bilimsel icerik ve yazim kurallar1 agisindan degerlendirilir. Edit6r ve yardimer editérler
gerek gordiigiinde makaleyi {iglincii bir danismana gonderebilir. Hakem belirleme yetkisi tamamen editor ve
yardimcr editorler ve yaym kuruluna aittir. Danigmanlar belirlenirken derginin uluslararasi yaym danisma
kurulundan isimler secilebilecegi gibi yazinin konusuna gore ihtiya¢ duyuldugunda yurt icinden veya yurt disindan
bagimsiz danismanlar da belirlenebilir. Daha sonra, danisman raporlar dikkate alinarak ve gerekirse yazar(lar)la
tekrar iletisim kurularak yaymn kurulunca son redaksiyon yapilir. Yazilarin kabuliine edit6r karar verir.

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

Yayin kurulu yazar(lar)in dergiye génderdikleri yazilar1 degerlendirme siireci tamamlanmadan bagka bir
dergiye gondermeyeceklerini taahhiit ettiklerini kabul eder. Insanlar ve hayvanlar iizerinde yapilan deneysel
aragtirmalarin bildirildigi yazilarin gere¢ ve yontem boliimiinde, bu arastirmanin 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 tarafindan getirilen, 29 Ocak 1993 tarih ve
21480 sayil1 Resmi gazetede yayinlanan "lag Arastirmalar1 Hakkinda Yo6netmelik" ve daha sonra yayinlanan diger
yonetmeliklerde belirtilen hiikiimlere uyuldugunu belirtmeli ve kurumdan aldiklar1 Etik Kurul Onayi’nin bir
kopyasini géndermelidir. Metin iginde standart kisaltmalar kullanilir, bunlar ilk gegtikleri yerde agik olarak yazilir.
Ilag adlar1 kullaniminda ilaglarn jenerik adlar1 Tiirk¢e okunuslariyla yazilir. Olgiim birimleri metrik sisteme uygun
olarak verilir; 6rnegin, "mg" olarak yazilir, nokta kullanilmaz; ek alirsa (,,) ile ayrilir. Laboratuar dlgiimleri
Uluslararast Sistem (US; Systéme International: SI) birimleri ile bildirilir.

Bilimsel sorumluluk

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



Yayin Ucretleri

Bu dergide yayin tamamen {icretsizdir. Yayin iicreti, bagvuru iicreti, makale isleme iicreti ve bir figliriin,
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 calismalarda, c¢alisma protokoliiniin ¢alismanin yapildigi kurumdaki hayvan deneyleri etik kurulu
tarafindan onaylandigi belirtilmelidir. Yazarlar etik kurul onayin1 makale ile birlikte gondermelidir. Eger
makalede daha 6nce yayimlanmis alint1 yazi, tablo, resim vs. var ise yazarlar; yayim hakki sahibi ve yazarlarindan
yazili izin alarak bu durumu makalede belirtmek zorundadir. Makalenin degerlendirilmesi asamasinda yayin
kurulunun gerek gdrmesi halinde, makale ile ilgili arastirma verilerinin ve/veya etik kurul onayr belgesinin
sunulmasi yazarlardan talep edilebilir.

Intihal politikast

Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisi'ne (MAKU Sag. Bil. Enst. Derg.)
Gonderilen yazilar intihal agisindan degerlendirilir. Her gonderilen makale, iThenticate ve Turnitin yazilim ile
intihal i¢in kontrol edilir. Makalenin benzerlik oran1 %20'nin iizerinde ise, revize edilmesi i¢in ilgili yazara geri
gonderilir. Eger makalenin yayinlanmasindan sonra intihal kanitlanirsa, bu makale derhal web sitesinden kaldirilir
ve ilgili yazarlara makalelerinin MAKU Sag. Bil. Enst. Derg.’de yaymlanmasinin uygun olmadig bildirilecektir.

I1- Dergiye Gonderilecek Yaz: Tiirleri ve Ozellikleri

a) Arastirma Makaleleri: Bu yazilar daha 6nce yayinlanmamis 6zgiin arastirma verilerinin degerlendirildigi net
anlam tastyan bilimsel ¢alismalar1 kapsar. Arastirma makaleleri “Oz, Giris, Gereg ve Yontem, Bulgular, Tartisma
ve Kaynaklar” boliimlerinden olugmalidir. Dergide yaymlanmak iizere génderilen arastirma makaleleri kapak
sayfasi hari¢ en fazla 20 sayfa olmalidir. Arastirma makalelerinde kullanilacak tablo, ¢izim ve resim sayisi toplam
10°u gegmemelidir. Yazarlar gerek duyduklari takdirde “Tartigma” boliimiinden sonra “Tesekkiir” boliimii agarak
gerekli agiklamalar1 yapabilirler.

b) Derleme Makaleleri: Derleme makaleleri dergi editér/yayin kurulu tarafindan "¢agrili derlemeler” bagligi
altinda olusturulan alninda katki saglama potansiyeli olan yazilar1 igerir. Kaynakca bolimii en fazla 30
kaynakcadan olusturulmalidir. Derlemelerde kullanilacak tablo, ¢izim ve resim sayisi toplam 10’u gegmemelidir.
Kapak sayfast hari¢ en fazla 20 sayfa olarak hazirlanmahdir. Derlemelerde mutlaka “Oz, Giris, Sonug ve
Kaynaklar” boliimleri bulunmalidir.

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

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

e) Ozel Béliimler:

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

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

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

4. Web siteleri tanmitimi: Derginin yaym alaniyla ilgili konulardaki web sitelerini tanitict yazilardir; 1 sayfayr
gecemez.

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

I11- Makalelerin Diizenlenmesi
Dergiye gonderilecek yazilar tiirlerine gére, bashik sayfasi, ingilizce ve Tiirkce zetler, ana metin,
kaynaklar, tablo/sekil/resim boliimlerini icerir. Dergiye yaynlanmasi ig¢in goénderilen makalelerde asagidaki
bi¢imsel esaslara uyulmalidir: Yazi Microsoft Word programimnda Times New Roman yazi stilinde 12 punto

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

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

a) Bashik Sayfasi: Gonderilen makalenin kategorisini, bashgmi (Tiirke-Ingilizce ve sadece ilk sozciigiin bas harfi
biiyiik), yazarlarm adlarmni (sadece bas harfleri biiyiik yazilir), ¢alistiklart kurumlar1 (rakamla dipnot olarak
belirtilmeli), yazigmalarin yapilacagi sorumlu yazarin adi, agik adresi, telefon ve faks numaralar: ile e-posta
adresini igermelidir. Sorumlu yazar yildiz (*) ile belirtilir. Makale daha 6nce bilimsel bir toplantida sunulmus ise
toplantinin adi, tarihi ve yeri belirtilerek yazilmalidir.

b) Ana Metin Boéliimii:Yazinin ana metni Oz ve Anahtar Kelimeler, Giris, Gere¢ ve Yontem, Bulgular ve
Tartisma basliklar1 iginde diizenlenir. Ozler ve anahtar sézciikler: Tiirkce ve Ingilizce olmak iizere iki dilde yazilir
ve yazinin bagligim da igerir.

Oz 200 kelimeyi gegmemeli, ¢alismanin ana noktalar1 olan amacini, hayvan ve 6rnek popiilasyonunu,
metodunu ve Onemli sonuglarmni, calismadan elde edilen c¢ikarimi klinik olarak uygulanabilirligini
igermelidir. Yayin1 okumadan okuyucular i¢in anlasilir olmalidir ve 6zet i¢inde kaynaklara atif yapilmamalidir.
Tiirkge ve Ingilizce 6zetler ayr1 sayfalarda yazilmali ve 6zetlerin sonunda her iki dilden en az 3, en ¢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 gerekgelere kisaca deginildikten sonra, son
paragrafinda amag acgik bir anlatimla yer alir. Gere¢ ve yontem boliimii gerekirse arastirma/hasta/denek grubu,
araglar, uygulama ve istatistik degerlendirme gibi alt basliklara gore diizenlenebilir. Bu boliim g¢alismaya
katilmayan birisinin de rahatlikla anlayabilecegi aciklikta yazilmalidir. Bulgular béliimii ¢alismanin sonuglarini
ozetler ve temel bulgular gerekirse tablo ve sekillerle desteklenir. Tartisma boliimiinde ¢alismanin bulgulari ilgili
yurt i¢i ve yurt disi galismalarin sonuglar1 baglaminda tartisilir; genel bir gozden gecirmeyi degil, 6zgiin bulgularin
tartistlmasini igerir. Yayin sisteme yiiklenirken ana metin boliimii ana dosya olarak yiiklenmelidir.

¢) Tesekkiir: Yazarlar ¢alismalarinda vermek istedikleri ek bilgiler ile katki saglayan destek¢i kurumlara ve/veya
sahislara tesekkiir yazilarin1 bu bolimde belirtebilirler.

d) Kaynaklar: Kaynaklar listesi alfabetik siraya gore yazilmalidir. Sadece yayinlanmis veya yayina kabul edilmis
kaynaklar yer almalidir. Kabul edilmis ancak heniiz yayinlanmamis kaynaklar icin “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 iginde dogrudan atif yapilirken yazar veya yazarlarin soyadindan sonra parantez i¢cinde 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 iginde belirtilmelidir.

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

Birden ¢ok kaynaga atif yapilmasi durumunda kronolojik siralama yapilmalidir.

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

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

Kaynaklar listesinin diizenlenmesi:

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

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

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

i) Kaynak makale ise

Yazarlarin soyadlar1 ve adlarinin ilk harfi yazilmalidir. Devaminda sirasiyla makalenin yayin yil1, makalenin adi,
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http://csl.mendeley.com/styles/529990351/sagbilensderg

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

Ornekler:

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

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

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

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

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

ii) Kaynak kitap ise

Yazarlarin (veya editoriin) soyadlari ve adlarmin ilk harfi yazilmalidir. Devaminda sirasiyla kitabin yayin yili, adi,
yayinevi veya yayinlayan kurulus ve yayinlandigi yer belirtilmelidir. Kaynak, kitaptan bir boliim ise bdliim
yazarlarinin isminden sonra sirasiyla kitabin yayin yil1, boliimiin adi, editoriin soy ismi ve admin ilk harfi, béliimiin
a}.lmdlgl kitabin adi, yayinevi veya kurulus, yayinlandigi yer, boliimiin sayfa numaralar yazilmalidir.

Ornekler:

Combs, G.F., 1992. The Vitamins: Fundamental Aspects in Nutrition and Health. Academic Press, San Diego.
Concannon, P.W., 1986. Physiology and Endocrinology of Cannine Pregnancy. In: Marrow, D.A. (Ed.), Current
Therapy in Theriogenology. Philadelphia, W.B. Saunders Company, pp. 491-497.

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

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

iii) Kaynak bir tez ise

Tezi yazan kisinin soyad: ve adinin ilk harfi koyu olarak yazilmali, kabul edildigi yil, tezin baslig1, tezin cinsi
(ytksek lisans veya doktora), tiniversitesi ve enstitiisii belirtilmelidir.

Ornek:

Bacinoglu, S., 2002. Boga spermasinda farkli eritme siireleri ve eritme sonrasinda olusturulan soguk soklarmin
spermatolojik dzelliklere etkisi. Doktora Tezi, Istanbul Universitesi Saglik Bilimleri Enstitiisii, Istanbul.

iv) Kaynak internette bulunan bir web sitesi ise

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

Ornekler:

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

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

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

FSAI, 2008. Report of the Implementation Group on Folic Acid Food Fortification to the Department of Health
and Children. Food Safety Authority of Ireland: http://www.fsai.ie/assets/0/86/204/cc3¢c2261-7dc8-4225-bf79-
9a47fbc2287b.pdf (Erisim 20.06.2008)

v) Kaynak bilimsel toplantida sunulmus bir bildiri ise

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

Ornekler:

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

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

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

f) Sekil ve Resimler: Metinde kullanilan fotograflar, grafikler ve c¢izimler metin iginde sekil adi ile
kullanilmalidir. Sekiller kullanim sirasina gére numaralandirmali ve kisa bagliklarla ifade edilmeli, metin i¢inde

viii


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

sekil numarasi verilerek (6rnegin Sekil 1) atifta bulunulmalidir. Sekil basliklar: sekillerin altinda yer almalidir.
Sekillerde istenilen noktaya dikkat cekmek amaciyla; lizerlerine isaret konulmali ve bagliklardan sonra yer alacak
olan sekil alt1 notta kullanilan isaretler belirtilerek gerekli agiklamalar yapilmalidir.

IV- Makale Siireci (Kor hakemlik)

Makale basvurusu yalnizca online olarak http://dergipark.gov.tr/maeusabed adresi {izerinden kabul
edilmektedir. Sorumlu yazar, makale ile birlikte gonderecegi tiim dosyalar1 yukaridaki internet adresinde bulunan
yeni makale génder ikonunu tiklayarak sisteme ekleyebilir. Yazarlar dergiye gonderi yapmadan 6nce kayit
olmalidir. Kaydolduktan sonra, ana sayfadaki Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisi
ikonuna tiklayarak; yazim kurallarma goére diizenlenmis bilimsel galismayr dergi panelindeki Makale Gonder
kismindan 4 basamakli (baslarken, yiikleme, kaynaklar, 6nizleme&gdnder) gonderi islemini yapabilir. Gonderilen
makalede 6n degerlendirme agamasi sirasinda yazar kiinyeleri, ¢alismanin yapildigi kurum, etik kurul ya da 6zel
izin adres bilgileri gibi tanitic1 bilgiler igermemelidir. On degerlendirmeden (bilimsel nitelik, dil, yazim kurallart
kontrolii, intihal kontrolii iThenticate ve Turnitin programa,) gecen bilimsel caligmalarin hakem atamasi yapulir.
Sorumlu yazar makalenin hangi asamada oldugunu sistem panelindeki Siirecteki Makaleler kismindan takip
edebilir. Atanan hakemlere, kor hakemlik kurallar1 ¢ergevesinde ¢alismanin tam metni, sekil, tablo, grafik ve
resimleri sistem iizerinden yiiklenerek e-posta araciligiyla makale degerlendirme talebi gonderilir. Hakemler e-
posta araciligiyla gonderilen linke tiklayarak talebi kabul ya da reddederler. Kabul eden hakemler, kararlarini
sistem iizerinden en fazla 1 ay icinde sebeplerle birlikte yiiklemelidirler. Hakemin onerdigi diizeltme var ise tekrar
yazara gonderilir. Istenilen diizeltmeler 1 ay icinde tamamlanip génderilmedigi takdirde makale otomatik olarak
iptal edilecektir. Editor, makalelerin yaym degerliligi ve hakemlerin goriislerine dayanarak yayina kabul veya red
kararini verir. Istenilen diizeltmeler yapildiktan sonra makale yazar tarafindan sisteme tekrar yiiklenir. Derginin
gizlilik bildiriminde belirtildigi gibi, yazarlarin kimlik bilgileri ve e-posta adresleri higbir sekilde baska amaclar
icin kullanilmayacaktir.

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

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

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

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

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

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

Scientific responsibility

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

Publication Fees

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

Ethical responsibility

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

Plagiarism policy

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

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

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

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

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

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

e) Special Sections:

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

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

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

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

5. Book/Thesis Section: These articles introduce books/theses published on subjects related to the scope of the
journal and may not exceed 3 pages.
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I11- Preparation of Manuscripts

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

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

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

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

Abstract and Keywords: This is written in two languages, Turkish and English, and also includes the title
of the paper. The abstract is consists of 200 words. The abstract should bring out the main points of the manuscript
and should include the following information: objective, the animals or sample population involved, design, the
materials and methods used, the main results, a brief conclusion and clinical relevance, where applicable. They
should be comprehensible to readers before they have read the paper, and abbreviations and reference citations
should be avoided. At the end of the abstract, at least 3, at most 5 keywords in both languages are included.

In the introduction, following a brief statement of basic information and justifications which constitute
the basis of the paper, the objective is clearly given in the last paragraph. If necessary, the “method” section may
be organised according to sub-titles such as research/patient/ test group, instruments, application and statistical
analysis. This section should be written with clarity so that a person not involved in the study may easily
understand. Results summarize the findings of the study and, when necessary, basic findings are supported with
tables and figures. In the discussion section, the findings of the study are discussed in the light of relevant national
and international studies; this section includes discussion of original findings, not a general review.

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

LEINT3 LEINT3

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

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

Examples: Bell (2005), Nielsen and Engberg (2006), Doyle et al. (2007) were indicated that......

The name of the author and the year of publication should be stated in parentheses at the end of the sentence.
Examples: ...were detected as 23% of the samples (Bell, 2005); ....were detected as 23% of the samples (Nielsen
and Engberg, 2006); ...were detected as 23% of the samples (Doyle et al., 2007).

In case of more than one reference, references should be arranged chronologically.

Examples: ....were reported that... (Bell, 2005; Nielsen and Engberg, 2006; Doyle et al., 2007).

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

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

The authors can use below formatted style link in mendeley:
http://csl.mendeley.com/styles/529990351/sagbilensderg

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

i) Examples of journal articles:
Cohen, N.D., Vontur, C.A., Rakestraw, P.C., 2000. Risk factors for enterolithiasis among horses in Texas.
Journal of the American Veterinary Medical Association 216, 1787-1794.
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Rajmohan, S., Dodd, C.E., Waites, W.M., 2002. Enzymes from isolates of Pseudomonas fluorescens involved
in food spoilage. Journal of Applied Microbiology 93, 205-213.

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

For articles that are accepted for publication and have a DOI number but not yet published; DOl number must be
specified at the end of the article.

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

ii) Books:

Combs, G.F., 1992. The Vitamins: Fundamental Aspects in Nutrition and Health. Academic Press, San Diego.
Concannon, P.W., 1986. Physiology and Endocrinology of Cannine Pregnancy. In: Marrow, D.A. (Ed.), Current
Therapy in Theriogenology. Philadelphia, W.B. Saunders Company, pp. 491-497.

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

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

iii) Thesis:

Bacinoglu, S., 2002. Boga spermasinda farkli eritme siireleri ve eritme sonrasinda olusturulan soguk soklarmin
spermatolojik dzelliklere etkisi. Doktora Tezi, Istanbul Universitesi Saglik Bilimleri Enstitiisii, Istanbul.

iv) Web site or author is an institution:

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

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

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

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

v) Paper presented at a scientific meeting

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

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

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

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

I\VV- Submission of Articles (Blind Peer-Review)

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

purpose.
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Effects of Water-Cooled Loop Monopole Antenna on Microwave Ablation Efficiency
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, Fatile Oluwanifesii

Abstract: This wotrk compares the effect of a monopole antenna without cooling unit on a biological tissue and a
monopole antenna with cooling unit. Computer simulation was done using a computer software named COMSOL
Multiphysics™, input power was vatied from 10W to 120W, with an interval of 10W, at different times, from 60s to
120s at an interval of 60s. It was observed that the diameter of the lowest power (20W) decreased by -17.2% at 5mins,
the length decreased by -32.9% and aspect ratio for the two antennas increased by 23.40%. For medium power (60W),
at 5mins, the diameter decreased by -9.89%, length decreased by -37.9%, and aspect ratio decreased by 45.24%. The
p-value obtained from diameter for low power showed no significant difference for ablation without water cool (p >
0.005), but showed significant difference with water cool (p < 0.005), diameter for medium power showed no
significant difference, p > 0.005 in both simulations, there was no statistically significant difference in the diameter
for high power (110W and 120W) for both simulations, p-value > 0.005. The result showed that inclusion of cooling
unit reduced backward heating of microwave antenna, ablation length, and ablation diameter of simulated tissue.

Keywords: Aspect ratio, Closed loop, Microwave ablation, Significant difference.
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Introduction

There is a wide spread of cancers today, hence,
various treatment modalities such as the use of
radiations (like x-ray, gamma ray), ablation,
ultrasound and others have been developed to
approach different form of cancer cases. However,
minimally invasive tissue ablation has become of
central importance in the modern surgery
armamentarium, because it does not involve the
use of ionizing radiation which can be damaging
to healthy tissues if not propetly managed, it is also
less invasive. In the treatment of benign or
malignant tumors, it is important to achieve
ablation of the undesirable tissue in a well-
controlled and precise way without affecting the
surrounding healthy tissue. As an alternative to

surgical resection, numerous thermal and non-

thermal ablation modalities are available,

including:  radiofrequency  (RF)  ablation,
microwave ablation, cryoablation, high-intensity
focused ultrasonography (US), laser ablation, irre-
versible electroporation, chemical ablation (with
ethanol and acetic acid), and brachytherapy
(Hinshaw et al., 2014; Simon, et al., 2005; A¢ikgdz
and Tirer, 2014; Shock et al., 2004). These
ablation therapies make use of different antennas:
slot, dipole, cap-choke, sleeve and monopole
(Kaur and Maini, 2007; Lin and Wang, 1996).
However, monopole antennas are frequently use
in tumor ablation (Bertram et al., 2000), this article
focuses on effect of a closed loop monopole water

cool antenna on microwave ablation efficiency.
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Material and Methods
Material

A computer software (COMSOL Multiphysics™)
was used for computer simulation. A 2.45GHz
solid-state MW generator (SAIREM SAS 200W,
NeyronCedex France), with a variable output
power from 20 to 120W in step of 10W was used
to generate power for different time durations.
Monopole antenna was designed from a 50 Q UT-
0.085' semi rigid coaxial cable (RG405 Coax,
Pasternack Enterprises Inc, Los Angeles, CA), the
inner conductor was made from silver-plated
copper clad steel, while the outer conductor was
made of copper, and the coaxial dielectric used was
a low-loss solid polytetrafluoroethylene (PTFE).
The Polytetrafluoroethylene (PTFE) thread seal
tape was used to enclose antennas to prevent
adhesion of the probe to desiccated ablated tissue
and to ensure easy removal of the antenna. A
water-cooled syringe pump was used to pump cool
water to the antenna, to cool the system and
prevent backward heating. Channel Data logging
Thermometer (SPER Scientific Ltd) was as well
used to measure the temperature of the system.
Micrometer screw gauge and ruler were used to
measure the diameter of the antennas.

Methods

Computer simulation was done using a computer
software named COMSOL Multiphysics™, input
power was varied from 10W to 120W, with an
interval of 10W, at different times, from 60s to
120s at an interval of 60s.

Antenna Fabrication

Monopole antenna were designed from 50 € UT-
0.085' semi rigid coaxial cable (RG405 Coax,
Pasternack Enterprises Inc, Los Angeles, CA). The
antennas consist of thin coaxial cables with
internal and external conductor made of copper,
and their tip soldiered. The water-cooled antenna
was enclosed in a sleeve (catheter) made of PTFE
(polytetrafluoroethylene a biocompatible dielectric

material) through which a cooling water could
flow through. The antenna was operated at 2.45
GHz, a frequency widely used in microwave

coagulation therapy.
Experimental Validation

Experiments were performed with a custom-
designed microwave applicator on ex-vivo bovine
liver (cattle liver) obtained from a local abattoir.
The applicator used for all experimentation was a
2.45 GHz, 200-Wmicrowave device with an active
5.7-mm-diameter  radiator, powered by a
magnetron generator. The antenna was connected
to the microwave generator (SAIREM SAS 200W,
NeyronCedex France), and the generator output
was set properly to ensure appropriate power
delivery and to compensate for cable losses. ASP-
1800 syringe pump was used to pump water
through the water-cooled antenna.

Tissue Coagulation Process

Input power and the slot size were set, other
quantities such as reflection coefficient, total
power dissipation, ablation diameter, ablation
length and were determined. The parameters from
the computer simulation were measured and
recorded and the power generated by the
simulation with the aid of a divider and a ruler. The
ablated tissues were sliced along the antenna axis
to determine the diameters and lengths of ablated
zone. Each ablated zone was photographed for
further analysis with Image] software. The aspect
ratio was determined by dividing the measured
tissue diameters by the tissue lengths.

Statistical Analysis

SPSS was used to analyze the data’s, and paired t
test was used to obtain the p-values, standard
deviation was used to show the variation and
relation relationship between the obtained values.
Also, the percentage differences in the ablation
coagulation diameters, lengths and aspect ratios of
the data were compared.
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Results

In the study, a total of 36 computer simulations
were carried out and experimental validation was
also done with bovine liver. Comparison the
results of ablation with close looped monopole
water cooled microwave antenna and result with
monopole antenna that has no water cool system

was made. The powers were 20, 30, 50, 60 and 110,
120 representing low, medium and high power
respectively. The initial and final temperatures for
every simulation was recorded. Thereafter, the
diameter and length were measured to calculate
the aspect ratio.
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Figure 1a i and ii Result of 20W for 3min without water cool and with water cool respectively.
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Figure 1b i and bii 20W for 5mins without water cool and with water cool respectively.
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Figure 1g i and ii 50w for 3mins, without water cool and with water cool respectively.
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Figure 1h iand ii 50w for 5mins, without water cool and with water cool respectively.
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Figure 1ni and ii 110w for 5mins without water cool and with water cool respectively.
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Figure 1 O i andii 110w for 10mins without water cool and with water cool respectively.
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Figure 1P i and ii 120w for 3mins without water cool and with water cool respectively.
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Figure 1Q i and ii 120w for 5mins without water cool and with water cool respectively.

Figure 1 R i and ii 120w for 10mins without water cool and with water cool respectively.
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Table 1. Simulation reading of time and diameter of antenna without cooling unit

Time Do 20W Do30W Do50W Do60W Do110W Dy120W
(mm) (mm) (mm) (mm) (mm) (mm)
60 8.45 12.1 13.3 18.8 20.78 20.75
120 14.27 18.35 20.5 27.52 28.1 28.98
180 17.95 22.38 235 29.88 32.68 33.58
240 20.65 25.14 27.2 33.58 36 37.42
300 23.05 28.04 28.7 36.38 36.68 41.78
360 24.9 29.71 31.2 38.54 40.18 42.78
420 26.27 31.58 31.8 40.48 42.18 4348
480 27.44 32.94 33.15 42.08 42.82 449
540 28.48 33.94 344 43.36 4492 46.34
600 29.28 34.6 347 4438 46.02 46.98
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Figure 2. The diameter (mm) against time(s), for simulation without water cooled unit

e The graph shows that ablation diameter increases with time from 60s to 600s, with 600s having the
highest diameter.

e It also shows that ablation diameter increases with respect to power from 20w to 120w, with 120w
having the highest diameter.

All the mean diameters of simulation with water cool antenna were also tabularized, for ablation of 20W,
30W, 50W, 60W, 110W and 120W at time 60(s) - 600(s) as shown below.

Table 2. Simulation reading of time and diameter of antenna with water cooled unit

Time De20W D30W Do50W Dy60W Do110W Do120W
(mm) (mm) (mm) (mm) (mm) (mm)
60 6.82 10.48 14.78 16.4 19.02 19.02
120 12.10 16.08 21.34 23.4 25.88 25.84
180 15.50 19.86 25.38 27.18 31.50 30.50
240 18.06 22.72 28.48 30.60 33.68 33.68
300 19.08 24.90 30.86 32.78 36 36.22
360 21.40 26.54 32.58 34.94 36.22 38.28
420 22.94 27.90 34.38 36.48 40.10 40.10
480 24.00 29.18 35.58 37.58 41.52 41.5
540 24.78 30.14 36.48 38.88 42.68 42.68
600 2542 30.7814 37.28 39.9 43.16 43.6
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Figure 3. Diameter against time for antenna with water cooled unit

e The graph above shows that as the time increases, the ablation diameter increases, with respect to

power from 20 -120W, but the diameter at each power is reduced because of the water cool effect.

e The graph also shows that as the time increases from 60s to 600s the ablation diameter increases.

Discussion

The study compared the result gotten from using
a closed loop water cooled monopole microwave
antenna with the same monopole antenna without
a water cool system. The difference between the
loop microwave antennas used in this study and
other thermal ablation arrays (multiple prong RF
clectrodes) involves the ability to completely
encircle a tumor with the loop antennas, which
effectively creates a cage in which the tumor is
entrapped. This has the advantage of providing
precise targeting of a specific area for thermal
destruction while minimizing collateral damage

(Shock, 2004).

Considering the result for computer simulation
with cooling unit, the diameters gotten for 20w
from 60s — 600s gave a high percentage increase of
246%, this showed that ablation diameter

increased rapidly with respect to time. Also, the
percentage increment in power, from 20w-120w,
from 60s -20w to 600s -120w showed 455.6%, this
as well portrayed that diameter increased with
increase in power. Similar increment was found in
antenna length, considering 20w at 60s — 600s, the
increase gave 119.3%, as the power increased,
from 20w to 120w, there was high increment from
20w -60s to 120w — 0600s, the percentage
increment value was 199.7%. For the water cool,
in the result gotten for 20watt for 60s-600s, there
was an increment of 272% in diameter, the length
also showed an increment of 110%. As the power
increases from 20w to 120w there was an increase
of 539% in length and 194% in diameter. Using
data analysis for the result obtained without water
cool, the mean standard deviation gotten for 20w
was 26.88 £6.78, at 30w the mean standard
deviation was 26.878+ 6.78, at the highest power,
120w the mean standard deviation was
38.70+ 6.78. It was observed that the standard
deviation remains the same (6.78). Also, the result
gotten from the water-cooled simulation (4.14), at
20w from 60s to 600s the mean standard deviation
was 19 & 6.05 and at 30w the mean standard
deviation was 23.86 & 6.05, at the highest power,
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120w, the mean standard deviation was 35.14 + showed the same reflection coefficient (-
6.05, showing that the standard deviation remains 3.1436dB) for all the powers.

the same. The reflection coefficient for simulation

without water cool was -17.0882dB, which was the

same for all the powers, water cool simulation also

Figure 4. Represents experimental simulation without water cool for 5mins with 60W, the length was 5.8cm,
the diameter 5cm and the aspect ratio was 0.862.

Figure 5. Represents experimental work with water-cool 60w at 5mins, the diameter was 4.8cm, the ablated
length was 5.5 and the aspect ratio was 0.87.
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Comparing the two antennas, antenna without
water cooling system has increased diameter and
length than antenna with water cooling system.
Starting with the lowest watt (20w), at 5mins the
diameter decreased by -17.2%, the length
decreased by -32.9% and aspect ratio for the two
antennas increased by 23.40%. For medium power
(60w), at 5mins, the diameter decreased by -9.89%,
length decreased by -37.9%, and aspect ratio
decreased by 45.24%. The diameter for highest
watt (120w), at 5mins, showed a percentage
decrease of -13.3%, the lengths for the same watt
at the same 5mins showed a percentage decrease
of -38.2% and the aspect ratio showed a
percentage increase of 40.5%. In the experimental
ablation was carried out at 60w and 120w for
Sminutes and 10minutes for antenna without
water cool and antenna with water cool
respectively (Figure 4 — 5), the result as well
showed that ablation length and diameter
increased with time and power. Using paired
sample t-test, the P-values gotten from diameters
for low power without water cool and water cool
for (20W-30W) were, 0.335 and 0.001 respectively,
showing no statistically significant change in
diameters for water cooled but significant change
in diameters with water cool. There was significant
change in diameter of medium power, p-value =
0.001 in both cases. In high power, both
simulations showed no significant difference in the

diameters. The p values gotten from length for low
power showed no significant difference for
simulation without cooling unit p = 0.040 but
showed significant difference for water cool, p =
0.001. In medium power, simulation without
cooling unit showed significant difference in
length, p = 0.001, why water cooled showed no
showed no significant difference, p = 0.646. There
was no significant difference in simulation lengths
of high power in both water cool and non-water
cool.

This study is similar to another work on evaluation
of the clinical implementation of triangular and
spherical designs for simultaneous multiple-

antenna ablation of human hepatocellular
carcinoma (HCC) with a recently engineered
microwave coagulation system. The diameters
gotten during the study were 16.7, 51.7, and
543cm in 3, 5-10minute ablation cycle. It was
observed that the ablation with the longest time
yielded the most uniformly round ablation shape
(Yu et al, 20006).

It as well shared the same sentiment with another
research on investigation of the result of
microwave heating near large vasculature using
coupled fluid-flow and thermal analysis, it was
observed that low-flow conditions could cause
therefore,  vessel

cytotoxic  heating  and,

thrombosis  and  endothelial damage of
downstream tissues. This is similar to this study,
the effect of water cool antenna was shown in
Figure 1, it was observed tissue without water cool
could produce high ablation length and diameter,
resulting to backward heating, hence, causing
endothelial damage (Chiang et al., 2012). Such
conditions might be more prevalent in patient with
severe cirrhosis or compromised blood flow.
High-flow conditions create the more familiar
heat-sink effect that could protect perivascular

tissues from the intended thermal damage.
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Sepsisli Neonatal Buzagilarda Bazi hematolojik ve Biyokimyasal Parametrelerin Aragtirilmast
Investigation of Some Hematolojic and Biachemical Parameters in Neonatal Calves with Sepsis

Yasemin BEYDILLI™ "' Halil ibrahim GOKCE2

IMehmet Akif Ersoy University, Agriculture, Livestock and Food Research and Application Center, Burdur, Turkey
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Oz: Calismanin amaci sepsisli neonatal buzagilarda hematolojik ve biyokimyasal degisimlerin arastirlmasidir.
Calismada, 20 adet sepsisli ve 10 adet klinik olarak saglikli neonatal buzagi kullanild:. Bitiin buzagilar monitdrize edildi
ve pulse oksimetre ile oksijen satiirasyonlart (SpO2) 6lctldi. Calismada yer alan tim buzagiarin hematolojik ve
biyokimyasal analizleri yapildi. Calismada sepsisli buzagilarin viicut 1sist (p<0.001) ve SpO2 (p<<0.01) degerleri disik,
solunum sayilarinin (p<0.01) ise kontrol grubuna gore yiiksek oldugu belitlendi. Sepsisli buzagilarin total 16kosit
(WBC, p<0.001), monosit (MID, p<0.001), grantilosit (GRA, p<0.01), ortalama korpuskuler volim (MCV, p<0.01),
ortalama korpuskuler hemoglobin (MCH, p<0.001) ve ortalama korpuskuler hemoglobin konsantrasyonu (MCHC,
p<0.01) diizeyleri kontrol grubu degerlerine gore yitksek bulundu. Ayrica sepsisli buzagilarin total bilirubin (T.BIL,
p<0.01), direkt bilirubin (D.BIL, p<0.001), iire (URE, p<0.001), kreatinin (KREA, p<0.001), aspartat aminotrasferaz
(AST, p<0.01) ve laktat dehidrojenaz, p<0.001) degerlerinde kontrol grubuna gére anlamli artislar saptanirken total
protein (TP, p<0.01), albimin (ALB, p<0.001) ve immunoglobulin (Ig, p<<0.001) dizeylerinde ise 6énemli dizeyde
dustsler belitlendi. Yatar pozisyonda olan sepsisli (siddetli) grupta ayakta olan (orta derecede) sepsisli buzagilara gore
daha cok sayida buzagida hematolojik ve biyokimyasal parametrelerde degisimler belitlendi. Sonu¢ olarak sepsis
neonatal buzagilarda 6nemli hematolojik ve biyokimyasal degisimlere neden olmakta ve kalp, karaciger ve bébrekler
gibi organlarin fonksiyonlarint negatif yonde etkilemektedir.

Anahtar Kelimeler: Biyokimya, Buzagi, Hematoloji, Monitérizasyon, Sepsis.

Abstract: The aim of the present study was to investigate alterations of hematologic and biochemical parameters in
neotal calves with sepsis. In the present study, 20 neonatal calves with sepsis and 10 clinically healthy neonatal calves
were used. All the calves were monitorized and blood oxigen saturration level (SpO.) was measured by using a pulse
oxymeter. Hematologic and biochemical analysis were also applied to the calves. In the study, body temperature
(p<0.001) and SpO:z levels (p<0.01) were low and respiratory rates (p<<0.01) were high in calves with sepsis compared
to those of control group. Total leucocytes (WBCs, p<0.001), monocytes (MID, p<0.001), granulocytes (GRA,
p<0.01), mean corpuscular volume (MCV, (p<0.01), mean corpuscular hemoglobin (MCH, p<0.001) and mean
corpuscular hemoglobin concentrations (MCHC, p<0.01) were significantly higher in calves with sepsis than that of
obtained from control group. In addition to these, total bilirubin (T.BIL, p<<0.01), direct bilirubin (D.BIL, p<0.001),
urea (URE, p<0.001), creatinin (CREA, p<0.001), aspartate aminotransferase (AST, p<0.01) and lactate
dehydrogenase (LDH, p<0.001) levels were significantly high in calves with sepsis compared to those of control
group. Whereas, total protein (TP, p<0.01), albimin (ALB, p<0.001) and immunoglobulin (Ig, p<0.001) were
significantly lower in calves with sepsis than that of obtained from control group. In the study, the number of calves,
having alterations in hematologic and biochemical paremeters were higher in lying calves (with severe sepsis) than
standing calves (with modarate sepsis). In conclusion, sepsis causes important hematologic and bichemical alteraions
and affects heart, liver and kidneys functions negatively in neonatal calves.

Keywords: Biochemstry, Calves, Hematology, Monitorization, Sepsis.
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Introduction

Neonatal ~ donemde  buzagilarda  gelisen
enfeksiyonlar yetiskin hayvanlara gére ¢ok daha
hizli olusmakta ve daha ciddi komplikasyonlarla
sonuglanmaktadir (Fecteau ve ark., 1997, Fectau
ve ark, 2009, Sen ve ark., 2013, Cho ve Yoon,
2014, Smith, 2015, Bedenice ve ark., 2016, Poulsen
2010, Pardon ve Depres, 2018).

Enfeksiyonlar sonucu gelisen sepsisin yeterince

ve ark.,
siddetli ve uzun stirmesi durumunda da dolastmsal,
hiicresel ve metabolik bozukluklarla karakterize
septik sok gelismektedir. Septik sok; merkezi sinir
sistemi, solunum sistemi, gastrointestinal sistem,
kardiovaskdler sistem ve hepatik sistem gibi bircok
sistemin fonksiyonlarinin bozulmasina ve ¢oklu
organ yetmezliginin gelismesine neden olmaktadir.
Coklu organ yetmezligi ise sepsisin son agamast
olup cogunlukla geri déniisimstzdir ve 6lim ile
sonu¢lanmaktadir (House ve ark., 2008, Angus ve
van der Poll 2013, Sen ve ark., 2013, Thomas 2014,
Constable ve ark., 2016, Al-Khafaji ve Pinsky
2017).

Buzagilarda neonatal dénemde sepsis ve sepsisin,

yapmis
teshisine

organ ve sistemler Uzerine oldugu

bozukluklar
calismalar oldukca yetersizdir. Sepsis olgularinda

ve bunlarn yonelik

tedavideki ~ basar;  yikimlanmalarin =~ gerd
dontsimstiz  olmadan  erken  teshisine ve
tedavisine  baglanmasina  dayamir.  Neonatal

buzagilarda sepsisin hematolojik ve biyokimyasal

Tablo 1. Neonatal Buzagilarda Sepsis Kriterleri

parametreler ile birlikte organ veya sistemler
lzerine etkisi ile ilgili calismalar son derece

yetersizdir. Bu calismada sepsisli neonatal
buzagilarda  hematolojik  ve  biyokimyasal
parametrelerdeki degisimlerin arastirilmast

amaclanmustir. Ayrica elde edilen veriler 1s181nda

gelisen organ veya sistem bozukluklarinin

belirlenmesi de hedeflenmistir.
Gereg ve Yontem
Hayvan Materyali

Bu arastirmanin materyalini Burdur Mehmet Akif
Fakiiltesi  Ic¢
Hastaliklar1 Buyik Hayvan Klinigine getirilen

Ersoy Universitesi Veteriner
yaslan 1-30 glin arasinda degisen 20 sepsis stipheli
(Deneme grubu) ve bir sit sigir isletmesinde
bulunan ve ayni yas grubunda, klinik olarak saglikl
10 buzagi (kontrol grubu) olusturmaktadir.

Neonatal buzagilarda sepsis kriterleri tam olarak
belirlenemediginden, c¢alismada kullanilan sepsis
kriterleri buzagilarda yapilan caligmalardan uygun
sekilde modifiye edilerek olusturulmustur (Fecteau
ve ark., 1997, Sen ve atk., 2013, Basoglu ve ark.,
2014, Cho ve Yoon, 2014, Constable ve atk.,
2016).
belirlenmesinde  asagidaki
kullantlmigtir (Tablo 1).

Calismada sepsisli buzagilarin

sepsis  kriterleri

Kriter Sonug
Rektal 1s1 (°C) >39, <36
Kalp frekansi (x/dk) >160, <100
Solunum sayisi (x/dk) >45

SpO: (%) <90

MAP (mmHg) <65

Total 16kosit (x/pl)

>12000, <4000

SpOa: arteriyel kan oksijen saturasyonu, MAP: ortalama arteriyel kan basinct.
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Klinik Muayeneler

Klinige getirilen ishalli buzagilarn anemnez
bilgileri alinarak rutin klinik muayeneleri yapildi ve
en az iki sepsis kriterine sahip olan buzagilar
(deneme grubu) hayvan sahibinin onami alinarak
calismaya dahil edildi. Buzagilarin rektal 1s1, kalp
frekansi, solunum sayist, dehidrasyon durumu,
emme refleksi, mukozalarin durumu, ¢evreye ilgi,
ayakta veya yattyor olusu ve diskilama durumu gibi
klinik bulgular belitlenerek kayit altina alindr.
Buzagilar monitdrize edilerek (BM5vet Ltd. G.
Kore) sistolik kan basinct (SKB), diyastolik kan
basinct (DKB), ortalama arteriyel kan basinc
(MAP) ve pulse oksimetre ile de oksijen
saturasyonu (SpO2) 6lctildi. Klinik bulgulara gore
en az iki sepsis kriteri tastyan, emme refleksi olan
veya azalmis, ayakta ve dehidrasyon derecesi %05-
%0 araliginda olan buzagilar ayakta olan grup (orta
derecede siddetli sepsisli, n=6) olarak kabul edildi.
Yatar pozisyonda olan, depresif, emme refleksi
azalmis veya tamamen kaybolmus, dehidrasyon
derecesi %8-%10 civarinda olan ve en az iki sepsis
kriteri tastyan buzagilar ise yatar pozisyonda olan
grup (siddetli derecede sepsisli, n=14) olarak kabul
edildi.

Laboratuvar Muayeneleri
Kan orneklerinin alinmasi

Bitiin gruplardan tedavi éncesi Vena jugularisten
kan ornekleri KGEDTAh ve aktivatorli jelli
antikoagulansiz tiiplere alindi (BD wvacutainer,
INGILTERE). KGEDTA’L kan érnekleri 15 dk
icinde hemogram 6l¢iimii icin, antikoagulansiz kan
ornekleri ise serum elde etmek icin kullanildi.

Hemogram

Sepsisli ve kontrol grubunda yer alan buzagilara ait
GEDTAT  vendz kan  Orneklerinde  rutin
hemogram parametreleri tam kan sayim cihazt ile
belirlendi (Abacus Junior Vet, Diatron MI Ltd.
MACARISTAN).

Biyokimyasal Parametrelerin Olgiimii

Serum total protein (IP), albumin (ALB), total
bilirubin (T.Bil), direkt bilirubin (D.Bil), kan tre

nitrojen (BUN), kreatinin (KREA) diizeyleri ve
laktat dehidrojenaz (LDH), aspartat alanin
aminotransferaz (AST), gammaglutamyl transferaz
(GGT), alkalin fosfataz (ALP) aktiviteleri
fotometrik yontemlerle (Abbott Architect Ci8200
Biyokimya cihaz1, ABD) 6l¢iildii. Immunoglobulin
(Ig) dizeyleri her hayvan icin belitlenen total
protein degerinden albiimin degerinin ¢ikarilmast
ile belirlenirken, indirekt bilirubin (I.BIL) ise total
bilirubinden direkt bilirubinin ¢ikarilmast ile
hesaplandi.

Istatistiksel Analiz

Calisma sonucunda elde edilen verilerin normal
dagilimi Kolmogorov Smirnov testi ile belitlendi.
Normal dagilim gosteren parametrelerden sepsisli
ve kontrol gruplarina ait veriler arasindaki
istatistiksel anlamlar bagimsiz t test ile, ayakta
duran, yatan sepsisli ve kontrol grubu buzagilara
ait parametreler arasindaki farkliliklar ise One Way
Anova (posthoc Duncan) ile degerlendirildi.

Calismada sepsisli buzagilarda analiz  edilen
parametrelerdeki bireysel artis veya azalislan
belirlemek icin her parametre icin kesim noktast
(cut-off) degeri olusturuldu. Bunun icin kontrol
grubu buzagilardan elde edilen parametrelerin
ortalama degerlerine o parametrenin 2 standart
sapmasi eklenerek artislar veya cikarilarak dustsler
icin kesim noktast (cut-off) olusturuldu. Her
parametre icin belirlenen kesim noktasinin
tzerinde olan degerler o hayvan icin artis, altinda
olan degetler ise yine o hayvan i¢in dusis olarak
kabul edildi (Knowles ve ark., 2000, Sing ve atk.,
2006, Rastowici ve ark., 2011).

Bulgular

Sepsisli buzagilarin yapilan klinik muayenesinde
rektal 1silarinin (37.32+1.49°C) kontrol grubuna
gore daha disiik oldugu belirlendi (p<<0.001, Tablo
2). Sepsisli grupta yer alan 4 (%20) hayvanin rektal
wsilarinin 36°C’nin altinda oldugu yani hipotermik
oldugu (en disik 33.7°C) belirlendi. Sepsisli
buzagilardan 2 tanesi hipertermik (en yiiksek 40°C)
(>39°C) iken geri kalan 14 buzaginin ise rektal
wsilarinin sepsis kriterleri diginda oldugu (<39°C,
T>36°C) saptandr (Tablo 2). Sepsisli buzagilarin
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kalp frekanslart ile kontrol grubu buzagilarin

degetleri karsilastirldiginda  bazi  hayvanlarda
artisin  bazi  hayvanlarda ise disisin olmast
nedeniyle istatistiksel olarak anlamli bir farkin
olmadig gorildi. Bununla bitlikte sepsisli grupta
yer alan 5 (%25) hayvanin kalp atim sayistnin
(atm<100/dk) dusik oldugu ve en dugik 72
atm/dk oldugu saptanmistir (Tablo 2). Sepsisli
buzagilarda solunum sayisinin (47.8£17.83/dk)
kontrol grubu degerlerine gére anlamh bir sekilde
arttig1 saptanmistir (p<0.001). Sepsisli grupta yer
alan buzagilardan 10 (%50) hayvanin solunum
sayisinin artmis (>45/dk) oldugu ve en yiksek

degerin 92/dk oldugu belitlenmistir (Tablo 2).

Sepsisli  buzagilarin  ortalama SpOz  degerinin
%86.25£7.95 oldugu ve kontrol grubu degerleri ile
karsilastirldiginda anlamli diizeyde disik oldugu
belirlenmistir (p<<0.001). Sepsisli buzagilarda SpO»

degerlerinin  bazi hayvanlarda distigh baz
hayvanlarda ise normal seviyelerde oldugu
belirlenmistit. Bu  hayvanlardan 13 (%065)

tanesinde SpO2’nin <%90 oldugu ve en dusik
degerin ise %71 oldugu saptanmustir (Tablo 2).
Calismada yer alan sepsisli buzagilarin SKB, DKB
ve MAP degetlerinin kontrol grubundan fakh

olmadigl saptanmus olup en dusiik ve en yiksek
degerleri arasinda ise buyiik farkliliklarin oldugu
gorilmustiir. Ayrica sepsisli buzagilardan 3 (%15)
tanesinde MAP’1n <65 mmHg oldugu ve en dusiik
degerin ise 53 mmHg oldugu belirlenmistir (Tablo
2). Calismada yatan ve ayakta duran sepsishi
buzagilarin klinik bulgulart degerlendirildiginde,
yatan sepsisli buzagilarda dehidrasyon derecesinin
(%8.33+1.49)  ayakta buzagilardan
(%5.5£0.54) daha (p<0.01)
saptanitken yatan buzagilarin rektal 1silarimin
(36.711.14°C) ise ayakta duranlara (38.86%0.88°C)
gore daha disiik oldugu (p<0.01) belitlenmistir.

duran
yiksek oldugu

Yatan ile ayakta duran sepsisli buzagilarin,
solunum sayist, MAP ve SpO; degetleri arasinda
anlamh bir fark bulunmamasina ragmen, bu
parametrelerin yatan hayvanlarda daha ¢ok sayida
hayvanda degistigi belirlenmistir. Calismada yatan
sepsisli grupta hayvanlarin solunum sayist artist
%57’sinde, SpO: dustsi %78inde ve MAP
dustsi ise %21'inde belirlenmistir. Ayakta duran
buzagilarda ise solunum sayis artist hayvanlarin
%33’lnde, SpO; disist %33’tnde belirlenirken,
MAP  degetleri

buzagilarda kontrol grubunun degetlerine yakin

ayakta duran tim sepsisli

olarak elde edilmistir.

Tablo 2. Sepsisli ve kontrol grubu buzagilarin klinik bulgularin karsilastirilmasi, (Ortalama®Standart sapma)

Parametreler Kontrol Grubu  Sepsisli Grup En dugiik - p degeri
(n:10) (n:20) En yiiksek
Yas (giin) 11.5£6.34 10.3£7.86 1-30
Rektal 1s1 (°C) 39.7£0.37 37.32+1.49 33.6-40 0.0001
Solunum sayis1 (x/dk)  36.914.67 47.8117.83 22-92 0.017
Kalp frekans1 (x/dk) 124.4£21.11 110.52£23.14 72-156 0.120
SKB (mmHg) 149+14.51 144.44£34.43 77-202 0.629
DKB (mmHg) 92£19.68 97.61£33.6 41-181 0.582
MAP (mmHg) 111%+16.06 113.22£32.56 53-137.66 0.811
SpO: (%) 93.3%£3.4 86.25+7.95 71-99 0.002
Dehidrasyon (%) 0 7.4%1.78 5-10

SKB: sistolik kan basinci, DKB: diyastolik kan basinci, MAP: ortalama arteriyel kan basinci, SpOz: sature arteriyel

oksijen
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Hemogram Bulgular

Sepsisli  buzagilarin = WBC  (p<0.01), MID
(p<0.001), GRA (p<0.01), %MID (p<0.001),
MCV (p<0.01), MCH (p<0.001), MCHC (p<0.01)
degertlerinin  kontrol grubuna goére istatistiksel
olarak anlamli  dizeylerde ylksek oldugu
belirlenmistir (Tablo 3). Sepsisli buzagilardan 14
(%70)  tanesinde (>12000/pl)

l6kositoz

belitlenitken 2 (%10)
(<4000/pl) belirlenmistir.
Calismada ayakta duran sepsisli buzagilarin WBC
degetlerinin (22.1417.79 x10°/L) yatan grubun
degetlerinden (14.89+9.35 x10°/L) daha yuksek
oldugu saptanmustir (p<<0.01). Ayakta ve yatan

buzagida l6kopeni

pozisyonda duran sepsisli buzagilarin  diger

hematolojik parametrelerinin birbirinden

istatistiksel olarak farkli olmadigt belirlenmistir.

Tablo 3. Sepsisli ve kontrol grubu buzagilarin hemogram bulgulart (Ortalama+tStandart sapma)

Parametreler Kontrol Grubu Sepsisli Grup En diisiik - p degeri
(n:10) (n:20) En yiiksek

WBC (x10°/L) 10.35%1.09 17.56%9.82 1.32-38.96 0.004
LYM (x10°/L) 6.02£1.45 5.93+2.44 1.3-9.98 0.0902
MID (x10°/L) 0.13£0.12 0.80£0.49 0.02-1.81 0.0001
GRA (x10°/L) 4.19%1.41 10.2+8.27 0.67-30.28 0.005
LYM (%) 58.34+14.10 40.63£15.57 19.9-89.4 0.005
MID (%) 1.09%0.42 5.41£2.68 0.6-9.8 0.0001
GRA (%) 40.58%13.83 51.2£19.96 6.9-77.7 0.102
RBC (x1012/L) 8.19£1.08 8.121£2.0 4.71-12.36 0.906
HGB (g/dl) 8.14£1.08 9.3+2.39 4.7-132.7 0.079
HCT (%) 28.01+3.45 30.55%7.5 13.45-42.37 0.216
MCV (fl) 34.212.65 37.92%3.70 29-46 0.004
MCH (pg) 9.9610.59 11.49£0.97 9.4-13.2 0.0001
MCHC (g/d)) 29.06%£1.16 30.44%1.76 27.8-34.9 0.017
RDWc (%) 27.54£2.17 26.7+3.72 21.3-354 0.443
PLT (x10°/L) 559.4£157.98 512.45+182.74 70-1163 0.475

WBC: total I6kosit, LYM: lenfosit, MID: monosit, GRA: granulosit, RBC: eritrosit, HGB: hemoglobin, HCT:
hemotokrit, MCV: alyuvar ortalama ¢apt, MCH: ortalama eritrosit hemoglobini, MCHC: ortalama eritrosit hemoglobin
konsantrasyonu, RDWe: eritrosit dagilim hacmi, PLT: trombosit
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Biyokimyasal Bulgular
Sepsisli buzagilarin T.BIL (p<0.02),
D.BiL(p<0.001), URE (p<0.001), KREA

(p<0.001), AST (p<0.01) ve LDH (p<0.001)
degerlerinde kontrol grubuna gére anlaml
diizeyde artislar belitlenirken; TP (p<0.01), ALB
(p<0.001), Ig (p<0.001) degerlerinde ise kontrol
grubuna dustsler
belirlenmistir (Tablo 4). Sepsisli buzagilardan 14

gbre anlamh  diizeyde

(%70) tanesinin TP degerinin kesim noktast olan

5.71g/dl’nin altinda (%50’si <2g/dl) oldugu ve 11
tanesinin (%55) Ig degerinin kesim noktast olan
3.26g/L’nin alunda oldugu belitlenmistir. Ayrica,
hesaplanan kesim noktalan dikkate alindiginda 11
(%55) sepsisli buzagida ALB diizeyi distik olarak
belirlenirken, yine T.BIL, D.BIL, L.BiL, URE,
KREA, AST, LDH ve ALP degetlerinde sirast ile
13 (%065), 12 (%60), 8 (%040), 14 (%70), 18 (%83),
14 (%70), 14 (%70) ve 6 (%30) sepsisli buzagida
yukselisler saptanmustir.

Tablo 4. Sepsisli ve saglikli buzagilarin biyokimyasal bulgulart (Ortalama *Standart sapma).

Parametreler Kontrol Grubu Sepsisli Grup En diisiuk- p degeri
(n:10) (n:20) En yiiksek
TP (g/dl) 6.81£0.55 5+1.55 2.6-9.5 0.0001
ALB (g/dl) 2.33%0.21 1.83£0.38 1-2.5 0.0001
Ig (g/dl) 4.48%0.01 3.16%1.24 1.4-7.1 0.001
T.BIL (mg/dl) 0.15£0.02 0.48+0.57 0.08-2.06 0.02
D.BIL (mg/dl)  0.07£0.03 0.17£0.09 0.03-0.43 0.0001
I.BIL (mg/dl) 0.08£0.02 0.3£0.51 0.01-1.79 0.072
URE (mg/dl) 26.21£5.13 97.85£76.42 18-256 0.0001
KREA (mg/dl)  0.58%0.04 2.27£1.85 0.27-7.24 0.001
GGT (U/L) 299.2+199.2 278.81358.36 27-1543 0.843
AST (U/L) 31.3%£7.11 114.65£103.78 23-433 0.002
LDH (U/L) 508.18%77.29 1002.5£518.61 413-1995 0.0001
ALP (U/L) 190.2£45.48 299.8+270.44 59-1213 0.092

TP: total protein, ALB: albumin, T.BIL: total bilirubin, D.BIL: direkt bilirubin, URE: kan tire, CREA: kreatinin, LDH:
laktat dehidrojenaz, AST: Aspartat alanine animotransferaz, GGT: Gammaglutamyl transferase, ALP: Alkaline
fosfataz, Ig: Immunoglobulin.

Ayakta duran ve yatar durumda olan sepsisli
buzagilarin analiz
parametrelerinin kendi aralarinda anlamlt diizeyde
farkll olmadigr belitlenmistir. Bununla birlikte
analiz edilen biyokimyasal parametreler igin

edilen biyokimyasal
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olusturulan kesim noktast

(cut-off) degerleri

dikkate alindiginda yatan durumda olan sepsisli
grupta ayakta olanlara gore daha ¢ok sayida
hayvanda bu parametrelerde degisim oldugu
belirlenmistir. Ayakta duran sepsisli buzagilarin
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TP, ALB, lIg degetlerinde sirast ile 3 (%50), 3
(%50), 2 (%33) buzagida distsler belirlenirken,
yatar durumda olan sepsisli grupta ise TP, ALB ve
Ig degerlerinde strast ile 11 (%78), 8 (%57) ve 9
(%064) buzagida dustsler saptanmistir. Ayrica
ayakta duran sepsisli buzagilarin T.BIL 5 (%83),
D.BIL 3 (%50), LBIL 4 (%66), URE 5 (%83),
KREA 5 (%83), AST 3 (%50), LDH 3 (%50) ve
ALP degetlerinde 1 (%16) buzagida artislar
saptanmustir. Buna karsin yatar durumda olan
sepsisli buzagilarin T.BIL, D.BIL, 1.BIL, URE,
KREA, AST, LDH ve ALP degetlerinde strast 8
(%57), 9 (%64), 5 (%35), 11 (%78), 13 (%93), 12
(%85), 11 (%78) ve 5 (%35) buzagida artislar
belitlenmistit.

Tartisma

Buzagilarda neonatal dénem ¢ok kritik bir dénem
olup bu

dénem buzagilar icin fizyolojik
fonksiyonlarin gelistigi ve dogum sonrast hayata
adapte oldugu bir dénemdir. Buzagilarin immun
sistemleri heniiz gelismedigi icin enfeksiy6z
etkenlere karst korunmasiz olarak dogarlar ve bu
dénemde bakteriyel, viral ve paraziter patojenlere
daha kolay maruz kalirlar (House ve ark., 2008,
Poulsen ve atk., 2010, Basoglu ve atk., 2014,
Smith, 2015, Bedenice ve atk., 2016, Constable ve
ark., 2016). Buzagilarda neonatal dénemde gelisen
hastaliklar arasinda sindirim sistemi hastaliklan ve
Ozelliklede neonatal ishaller 6nemli bir yer
tutmaktadir (Fecteau ve ark, 2009, Pardon ve
Depres, 2018, ). Gelisen enfeksiyon sonucu
bakteriyemi veya viremi sekillenerek sistemik
yangtya yani sepsise neden olmaktadir. Sepsisin
yeterince siddetli ve uzun sirmesi durumunda da
septik sok ve daha sonra da c¢oklu organ
yetmezlikleri gelismekte ve bu asamadan sonra da
genellikle 6lim ile sonlanmaktadir (Merx ve
Weber, 2007, House ve ark., 2008, Fecteau ve ark.,
2009, Angus ve van der Poll 2013, Sen ve ark.,
2013, Cho ve Yoon 2014, Gasparavic ve ark.,
2014, King ve ark, 2014, Osterbur ve ark., 2014,
Thomas 2014, Bedenice 2016, Constable ve atk.,
2016, Al-Khafaji ve Pinsky,2017, Pardon ve
Depres, 2018,). Sepsis ilerledik¢e organizmada
gelisen hasar daha buyiik olmakta bu durum
hale

tedaviyl gliclestirmekte hatta imkansiz
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Bu nedenle
komplikasyonlarin belirlenmesi, erken teshis ve

etirmektedir. sepsiste
g p

tedavi edilmesi hastanin yasama sansiu da
arttirmaktadir. Bununla birlikte giiniimizde hem
hem de
sonrasinda gelisen komplikasyonlara bagli 6lim

insanlarda hayvanlarda sepsis ve
oranlart hala yiiksek seyretmekte olup ciddi bir
problem olarak 6nemini korumaktadir (Martin ve
ark., 2003, Vincent ve ark., 2006, Osterbour ve
ark., 2014). Sepsiste gelisen klinik bulgularin
degisken olmast nedeniyle buzagilarda sepsis
kriterlerini koymak olduk¢a giictiir (Fecteau ve
ark., 1997, Lofstedt ve ark., 1999, Sen ve ark.,
2013, Constable ve ark., 2016, Pardon ve Depres,
2018). Bu konuda yapilan calismalarda 6n plana
cikan klinik sepsis kriterleri arasinda dehidrasyon,
depresyon, skleral damarlarda dolgunluk, emme
refleksi kayb1, anormal rektal 1s1, tasikardi, tasipne,
hipovolemi, hipotansiyon, diisik %SPO2 ve MAP
ve lokal enfeksiyon wvarligr gibi bulgular yer
almaktadir (Lofstedt ve ark., 1999, Pardon ve
Depres, 2018). Bununla birlikte Fecteau ve ark
(1997) tarafindan sepsisli buzagilarda yapilan bir
calismada rektal 1s1, solunum sayist ve kalp frekans
normal bulunurken bir baska calismada ise
buzagilarda hipotermi ve tagipne rapor edilmistir

(Lofstedt ve ark., 1999).

Yapilan mevcut calisgmada rektal 1s1, mukozalar,
genel durum, emme refleksi, dehidrasyon, kalp
frekanst ve solunum sayist dikkate alindiginda
sepsisli  buzagilarda
oldukea degisken oldugu gérulmektedir (Tablo 2).
Buzagilarin bir kisminda klinik semptomlar daha
hafif seyrederken bir kismuinda daha siddetli
seyrettigi belirlenmistir. Bu hayvanlarin baziarinda

saptanan semptomlarm

depresyon, yerde yatma, emme refleksinde azalma
veya kaybolma, istahsizlik, mukoz membranlarda
hiperemi  veya solgunluk, hipotermi veya
hipertermi, tagikardi, solunum sayisinda artis ve
%5’den %10a kadar degisen dehidrasyon derecesi
(Tablo 2).

%SpO2 degerleri ve rektal 1silart kontrol grubuna

belirlenmistir Sepsisli  buzagilarin
gore 6nemli derecede disiik bulunmus olup, bu
bulgular sepsisli buzagilarda rapor edildigi gibi
solunumun sayisinin artist ile birlikte akcigerlerin
vital kapasitesinin dustigini gostermektedir
(Lofstedt ve ark., 1999, Poulsen ve ark., 2010,
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McGirk, 2011, Bednarski ve ark., 2015, , Smith
2015, Bedenici 2016, Constable ve ark., 2016,
Pardon ve Depres, 2018). Yapilan c¢alismada
MAP, SKB ve DKB
degerlerinin ise kontrol grubundan istatistiksel
olarak farkli olmadigi belirlenmistir (Tablo 2).

Calismada hesaplanan kesim noktast (cut-off)

sepsisli  buzagilarin

degerleri dikkate alindiginda buzagilarin bazilarinin
degerlerinde azalis, bazilarinda artig bazilarinda ise
normal degetlerin belirlendigi gérulmiistir. Elde
edilen bireysel diizeyde farkll sonuglarin sepsisin
etiyolojisi, siddet ve siirecine bagl olarak olustugu
diistiniilmektedir. Ayrica bazi sepsisli buzagilarda
belirlenen %SpO: diizeyinde ve MAP degerindeki
da
dehidrasyona bagli gelismis olan hipovolemi,

distslerin - muhtemel nedenleri arasinda
hipotansiyon, hipoksi ve daha 6nceki ¢alismalarda
belirlenmis olan kalp fonksiyonlarinin
baskilanmast da etkili olabilit (Lofstedt ve ark.,
1999, Poulsen ve ark., 2010, McGirk, 2011,
Bednarski ve ark., 2015, Smith 2015, Bedenici
2016, Constable ve ark., 2016, Pardon ve Depres,
2018). Calismada ayrica yatan (siddetli derecede)
sepsisli buzagilarda ayakta duran (orta derecede)
sepsisli buzagilara gére daha fazla sayida hayvanda
emme refleksinin  kayboldugu, dehidrasyon
derecesinin daha yiiksek, buna karsin rektal 1sinin

ise daha distik oldugu tespit edilmistir.

Sonu¢ olarak vyatar pozisyonda olan sepsisli
olan

buzagilarda hastaligin  ayakta sepsisli
buzagilara gbre klinik olarak daha siddetli seyrettigi
soylenebilir. Bununla birlikte sepsisli buzagilarin
neonatal dénemde olmakla birlikte yaslarinin da 1

giin ile 30 glin arasinda degistigi saptanmis ve bu
calismada sepsisin etiyolojisi beliflenmemistir. Bu
nedenle  klinik
calismaya dahil edilen buzaglarnin farkh hastalik

semptomlardaki  farkliliklarin
evrelerinde, farklt yas gruplarinda olmasinin

yaninda  sepsise neden olan  etiyolojinin
farkhiigindan da kaynaklanabilecegi kanaati de

olusmustut.

Neonatal ~ dénemde  buzagilarda  yapilan
calismalarda %HTC, HGB ve RBC degetlerinin
buzagilarda dogumdan hemen sonra kisa siirede
normale dénen artiglar gosterdigi, LYM, MCH,
MCHC, MID degerlerinde degisimlerin olmadigt
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buna karsin nétrofil ve WBC degerlerinin ise
dogum sonrast 6 ile 20 giin araliginda hafif artislar
gOsterdigi saptanmistir. Buzagilarin dogum sonrast
MCV degerinde dogumdan 13 glin sonra hafif
dustsler saptanirken PLT degetlerinde 6. glinden
itibaren artiglar saptanmistir. Bununla bitlikte
buzagilarin  kolostrum almasinin  hematolojik
degerlerde  degisime neden olmadigt ortaya
konulmustur (Knowles ve ark., 2000, Jezek, 2007).
Sepsisli ~ buzagilarda  yapilan  caligmalarda
16kositosiz veya lI6kopeni, lenfopeni, nétrofili veya
nétropeni, trombositopeni saptanirken, HBG ve
RBC degetlerinde normal veya disiik degetler ve
ishalli %HTC  degerde

saptanmustir.  Ancak yapilan calismalarda

artiglar
bu
parametrelerin sepsisin etiyoloji ve siddetine bagl

olgularda

olarak degiskenlik gosterebilecegi vurgulanmistir
(Lofstedt ve ark., 1999, Pardon ve Depres, 2018).
Buna karsin sepsisli buzagilarda MCH, MCHC ve
MCV degerlerinde degisimin olmadigt
belirlenmistir (Poulsen ve ark., 2010, McGitk,
2011, Singh ve ark., 2014, Brar ve ark., 2015, Smith
2015, Bedenici 2016, Constable ve ark., 2016,
Kumar ve ark., 2018, Pardon ve Depres, 2018,
Yildiz ve ark., 2018). Mevcut bu calismada ise
sepsisli  buzaglarn = WBC  (p<0,01), MID
(<0,001), GRA (p<0,01), %MID (p<0,001),
MCV (p<0,01), MCH (p<0,001), MCHC (p<0,01)
degerlerinin kontrol grubu buzagilarin degerlerine
gbre anlamli dizeylerde arttigt belitlenmistir
(Tablo 3). Sepsisli buzagilarda MCV, MCH ve
MCHC, WBC, GRA degetlerinde gorillen artisin
muhtemel nedeni ise daha 6nceki calismalarda
belirtildigi gibi organizmanin enfeksiyéz ajanlara
karst savunma mekanizmasi geregi artistan ve
baglt
kaynaklandign diisiniilmektedir (Santos ve atk.,
2002, Asati ve ark., 2008, Brar, 2015).

dehidrasyona hemokonsantrasyondan

Mevcut calismada sepsisli buzagilardan elde edilen
farkliliklar
belirlenmis olup bu muhtemelen rapor edildigi gibi

hemogram  bulgularinda  bireysel
buzagilardaki yas farki, sepsisin etiyoloji, siire¢ ve
siddetinden kaynaklanmaktadir (Fecteau ve ark.,
1997, Lofstedt ve ark., 1999, Pardon ve Depres,
2018). Calismada ayakta olan buzagiarda yatanlara
gore belirlenen daha ylksek WBC degeri (p<<0.01)
bu hayvanlarda mevcut enfeksiyona karst daha
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giicli bir savunmanin varliginin bir gostergesi
olabilir.

Buzagilarda yapilan caligmalar bazi biyokimyasal
parametrelerin  neonatal dénemde yasa ve
kolostrum alipp almamasina gére degiskenlik
gOsterdigini ortaya koymustur (Kurz ve Willet,
1991, Egli ve Blum, 1998, Knowles ve ark., 2000,
Lassen, 2004, Maden ve ark., 2004, Mahri ve ark.,
2007, Jezek ve ark., 20006, Jezek 2007, Klinkon ve
Jezek, 2012, Pekcan ve ark., 2013, Brar ve ark.,
2014, Tothova ve ark., 2016, Aydogdu ve
Giizelbektas, 2018). Kolostrum almis buzagilarda
ilk ginlerde serum TP, Ig, AST, GGT, ALP ve
LDH seviyeleri yikseldigi daha sonra dismeye
basladigt belirlenmistir (Kurz ve Willet, 1991, Tyler
ve ark., 1998, Knowles ve ark., 2000, Muri ve ark
2005, Jezek ve ark. 2000, Jezek 2007, Mahti ve ark.,
2007, Pekcan ve ark., 2013, Tothova ve ark., 2016).
Bu nedenle yapilacak biyokimyasal
degerlendirmelerde buzaginin yast ve kolostrum
alip almadigina dikkat edilmesi Onerilmektedir
(Knowles ve ark., 2000, Muti ve ark., 2005, Jezek
ve ark., 2000, Jezek 2007, Mahti ve ark., 2007,
Klinkon ve Jezek, 2012).

Serum tre konsantrasyonu alinan besine bagli olup
kreatinin ile birlikte bobrek  hastaliklarim
belirlenmesinde  kullanilmaktadir.  Buzagilarda
serum  dre  dizeyinin  artmast  protein
yikimlanmasinin artmasini géstermekte olup ayni
zamanda dehidrasyona bagli olarak da artmaktadir
(Maach ve ark., 1992, Kancko, 1997, Santos ve
ark., 2002, Kaur ve ark., 2006, Himanshu, 2010,
Klinkon ve Jezek, 2012). Kreatinin ise kaslarda
sentezlenmekte ve idrarla atilmaktadir. Serumdaki
degildir.
Glomerular filtrasyonun ciddi boyutta bozuldugu
bébrek hastaliklarinda serum diizeyi artmaktadir
(Kaneko, 1997). Ishalli neonatal buzagilarda

yapilan calismalarda ise serum tdre ve kreatinin

konsantrasyonu  beslenmeye  baglh

seviyelerinde artiglar saptanmustir (Santos ve atk.,
2002, Himanshu, 2010, Baser ve Civelek, 2013,
Singh ve ark., 2014). Yapilan mevcut calismada
serum URE (p<0.001) ve KREA (p<0.001)
seviyeleri sepsisli buzagilarda kontrol grubuna gére
anlamh dizeyde yiuksek bulunmustur (Tablo 4).
Yapilan ¢alismada sepsisli  buzagilarda aym

%-5-%10
belitlenmis  olup  bu

zamanda araliginda  dehidrasyon
degerlerdeki  artis
dehidrasyonda gelisen hipovolemiye baglt olarak
bébreklere yeterince kan akisinin saglanamamast
ve bunun sonucunda ire ve kreatinin kandan
yeterli  diizeyde uzaklagtirlamamast  oldugu
diisiiniilmektedir. Calismada elde edilen URE ve
KREA diizeylerindeki artiglar sepsisli neonatal
buzagilarda bébrek fonksiyonlarinin negatif yonde
etkilendigini ortaya koymakta olup bu durum
sepsis  olgularinda tani, tedavi ve prognoz

yontnden gbz 6ntinde bulundurulmahdir.

T.BIL eritrositlerin dalak, karaciger ve kemik
iliginde yitkimlanmast sonucu hem molekilinden
tretilir. Plazmada indirekt bilirubin olarak bulunur
ve albimine baglanarak karacifere tasinir.
Karacigerde konjuge olarak direk bilirubin halinde
bagirsaklara tasinir (Kaneko, 1997, Klinkon ve
Jezek, 2012). Serumda T.BIL artist safra
durgunlugu, karaciger hastaliklart ve hemolitik
anemilerde goriilir. Indirekt bilirubin pre-hepatik
olarak eritrosit ytkimlanmast sonucu ve karaciger
kokenli olarak bilirubinin konjuge edilememesi
sonucu artarken, direkt bilirubin ise karaciger
hastaliklari, safra durgunlugu ve safranin ince
bagirsaklara akisinin  engellendigi  durumlarda
artmaktadir (Kaneko, 1997, Kaneko, 2008,
Klinkon ve Jezek, 2012). Yeni doganlarda fotal
hemoglobin yikimlanmasina bagli olarak T.BIL
seviyesinin yikseldigi ve bunun 6-14 gin iginde
normal seviyeye dondigi rapor edilmistir (Kurz
ve Willet, 1991, Kaneko, 1997, Tennant, 1997,
Mohri ve ark., 2007, Klinkon ve Jezek, 2012).
Ishalli buzagilarda yapilan bircok calismada serum
T.BIL ve D.BIL seviyelerinde artis belirlenmis
olup bu artig karacier ve safra kanal
yikimlanmalarina baglanmistir (Santos ve ark.,
2002, Bozukluhan ve ark., 2017). Yapilan mevcut
calismada ise sepsisli neonatal buzagilarin T.BIL
(p<0.01) ve D.BIL (p<0.001) diizeylerinde 6nemli
artislar  belirlenmistr  (Tablo  4).  Sepsisli
buzagilarda T-BII.’deki artislarin her ne kadar fotal
hemoglobin yitkimlanmasindan kaynaklanabilecegi
miimkiinse de 6zellikle D.BII’de de artislarin
olmast ve bu artislarin kontrol grubundan daha

yiksek olmasi bunun kaynaginin ayni zamanda
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karaciger veya safra durgunlugunun da olabilecegi
ihtimali ortaya ¢tkmaktadir.

Buzagilarda TP seviyesinin kolostrum alinmast ile
birlikte arttigt saptanmis olup Ig ile TP’nin
buzagilarda ilk giin Ol¢lilmesi buzaginin yeterli
alip almadiginin
belitlenmesinde kullanilabilecegi
surtilmektedir (Tyler ve ark., 1998, Muri ve ark
2005, Jezek ve ark., 20006, Klinkon ve Jezek, 2012,
Tothova 2016). Ig
seviyelerinin ise kolostrum alinmasi ile bitlikte ilk

diizeyde kolostrum

ileri

ve ark, Buzagilarda

2 gln artty gbsterdigi daha sonra Iglerin
bagirsaklarda yikimlanmasi ile bitlikte digstse
gectigi Ig
sentezlemesi ile de bu diustsin bir siure daha

ve buzaginin daha az dizeyde
devam ettigi belitflenmistir (Klinkon ve Jezek,
2012, Brar ve ark, 2014). Ishalli

buzagilarda yapilan caligmalarda ise TP ve Ig

neonatal

diizeylerinin azalist yetersiz kolostrum alinmasina,
artist ise dehidrasyona baglanmistir (Santos ve ark.
2002, Asati ve ark., 2008). Buzagilarda pasif
immun transfer yetmezliginin varligi, Ig diizeyinin
dustkligi, toksik nétrofil artist ve kreatinin
dizeyinin yiksekligi dominant sepsis bulgular
olarak kabul edilitken, %oHCT artist, TP distist ve
PaCOs artist veya PaO; diizeyindeki diistisler gibi
parametrelerin ise degisken sepsis parametreleri
oldugu 6ne sirilmektedir (Lofstedt ve ark., 1999,
Pardon ve Depres, 2018). Yapian mevcut
calismada ise sepsisli buzagilarin TP (p<<0.01) ve Ig
(p<0.001) degerlerinde kontrol grubuna gbre
anlamh dustsler belitlenmistir. (Tablo 4). Bu
bulgulara ek olarak ayrica sepsisli buzagilardan
%50’sinin TP degerinin 2g/dI'nin altunda ve
%20’sininin ise Ig degerinin 20g/L’nin altinda
oldugu belirlenmistir. Sepsis stipheli buzagilarda
dehidrasyona ragmen TP ve Ig degerlerinde
diistislerin olmasi aynt zamanda bu buzagilarin
yetersiz kolostrum

duzeyde aldigin

gOstermektedir. Ayrica sepsisin  gelismesi  ve

buzagilarin ¢ogunda enterit gibi enfeksiyon

tablosunun da olmasi bu hayvanlarda pasif immun
transfer yetmezliginin oldugunu desteklemektedir.

Albumin karacigerde sentezlenmekte olup serum

konsantrasyonu  karacigerin  gelismisligi  ve

fonksiyon yetenegine baglidir. Buzagilarda yapilan
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bazt calismalarda ALB seviyesinin dogumdan
sonra kisa streli artigt (Knowles ve ark., 2000,
Jezek ve ark., 2006, Kaur ve ark., 2006, Klinkon ve
Jezek, 2012) bazi ¢alismalarda ise 6nce kisa streli
dustiigl ve sonra artis gosterdigi (Santos ve ark.,
2002, Lassen, 2004, Bednarski ve ark., 2015,
Tothova ve ark, 2016) rapor edilmistir. Buzagilarda
uzun stren ishallerde ise hipoalbumineminin
sebebi karacigerin zarar gérmesi ve artmis protein
kullanimina  baglt oldugu ileri siiriilmektedir
(Knowles ve ark, 2000, Jezek, 2007). Bununla
birlikte ishalli buzagilarda yapilan bir ¢alismada ise
ALB  seviyesi
oldugu belirtilmistir (Brar ve ark., 2014). Yapilan

dehidrasyon nedeniyle ylksek

mevcut bu ¢alismada ise serum ALB diizeyi sepsis
stpheli buzagilarda kontrol grubu degetlerine gore
onemli dizeyde dusiik (p<<0.001) bulunmustur
(Tablo 4). Bu distsiin muhtemel nedeni sepsiste
ortaya cikan siddetli yangt ve dehidrasyona bagl
kan perflizyonunun diismesi sonucu karaciger

fonksiyonlarinin da negatif yonde etkilenmesi
olabilir.

AST bircok dokuda bulunmakta olup yumusak
doku yikimlanmalarimn iyi bir indikatrii olarak
kabul edilmektedir. Bu enzim yogun olarak kalp,
iskelet kast ve karaciger hiicrelerinde stoplazma ve
Bu

gecirgenliginin

mitokondrilerde bulunutr. hiicrelerde

yikimlanma veya membran
bozuldugu durumlarda serumdaki AST aktivitesi
yikselmektedir (Kaneko, 1997, Kaneko 2008,
Klinkon ve Jezek, 2012). ALP ise karaciger,
bagirsak ve kemik hiicrelerinde bulunur ve hizh
biiyiiyen gen¢ hayvanlarda kemik kékenli olarak
yikseldigi bildirilmistir (Kaneko, 1997). Serum
ALP aktivitesinin gastroentestinal yangi sonucu
kolastasiz,

yitkimlanan hticreleri,

osteoblastik

bagirsak

ve osteoklastik aktivite artist,
hepatoseliller sirkiilasyonun bozulmasi, karaciger
yitkimlanmast ve strese baglt olarak arttigr ortaya
konulmustur (Kaneko, 1997, Klinkon ve Jezek,
2012). GGGT enzimi en yiiksek olarak safra kanal
ve bobrek hiicrelerinde bulunur. Serum GGT
aktivitesinin ylikselmesi safra durgunlugu ve safra
kanali yikimlanmasina isarettir (Kaneko, 1997,
Kaneko, 2008, Klinkon ve Jezek, 2012). Ayrica
kolostrum alan buzagilarda hizla yikseldigi ve 20

giin icinde normal seviyeye indigi bildirilmektedir.
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Yeni doganlarda serum GGT aktivitesinin disiik
olmast yetersiz kolostrum alinmasina isaret olarak
kabul edilebilir (Klinkon ve Jezek, 2012). LDH
dokularda
bulunmakta olup yogun olarak karaciger, kalp,

enzimi  hemen hemen butin
bobrek, kas ve eritrositlerde bulunur. Serum
dizeyindeki artislar genellikle kas nekrozu,
karaciger hasart ve  hemolizlerde ortaya
cikmaktadir  (Kaneko, 1997). Ishalli neonatal
buzagilarda yapilan c¢alismalarda serum LDH
diizeyinin arttigt ve bunun karaciger parangim
yikimlanmalat ve kalp hasalardan
kaynaklanabilecegi ileri surilmistir (Sobiech ve
Kuleta, 2006). Ishalli buzagilarda toksemiye baglt
karaciger hasart sonucu ALT AST ve GGT
seviyelerinde artis olabilecegi ifade edilmektedir
(Sobiech ve Kuleta, 2006, Bager ve Civelek, 2013,
Bozukluhan ve ark, 2017, Aydogdu ve
Giizelbektas, 2018). Yapilan mevcut calisgmada
sepsisli  buzagilarda AST (p<0.01) ve LDH
(p<0.001) degetlerinin kontrol grubuna gore
O6nemli derecede ylksek oldugu belirflenmistir.
Sepsisli buzagilarda ALP diizeyi yiksek olmakla
birlikte kontrol grubu ile aralarinda anlamli bir fark
bulunamamistir (Tablo 4). Sepsisli buzagilarin
GGT seviyeleri ise kontrol grubu degetlerine
benzer oldugu saptanmustir. Serum AST, LDH,
GGT, ALP dizeyleri kolostrum almis buzagilarda
yiksek oldugu rapor edilmis olmakla birlikte
kontrol grubu buzagiatinda kolostrum aldigt ve
aynt yag grubu oldugu disinildiginde bu
calismada elde edilen farklarin kolostrumdan
kaynaklanmadigi  bunun aksine baska  bir
kaynaktan koken aldigt disunilebilir (Kurz ve
Willet, 1991, Tyler ve ark., 1998, Knowles ve ark.,
2000, Muti ve ark 2005, Jezek, ve ark., 2000, Jezek
2007, Mahri ve ark., 2007, Klinkon ve Jezek, 2012,
Pekcan ve ark., 2013, Brar ve atk., 2014, Tothova
ve atk., 2016). Dolayist ile yapilan bu calismada
AST diizeyindeki artis daha 6nceki ¢aligmalarda
vurgulandifr gibi sepsis sonucu gelisen karaciger
yangisindan  kaynaklanabilecegi buna  karsin
ALP’deki artisin ise gastrointestinal yangiya bagh
bagirsak hiicrelerindeki yikimlanma, safra kanal
yangist, koleoastasiz, hepatoseliler kan
sirkiilasyonun ~ bozulmast  ve stres sonucu
olabilecegi disuntlmektedir (Kaneko, 1997,
Sobiech ve Kuleta, 2006, Klinkon ve Jezek, 2012,

Baser ve Civelek, 2013, Bozukluhan ve ark., 2017,
Aydogdu ve  Giizelbektas, 2018).
buzagilarda GGT
gostermemesi ise TP ve lg bulgularimin da

Sepsisli
diizeyinin yukselis
destekledigi gibi yetersiz kolostrum alinmasi ile
iliskilendirilebilir (Klinkon ve Jezek, 2012). Yapilan
bu calismada, yatan (siddetli derecede) sepsisli
buzagillarda  daha ¢ok  sayida  hayvanda
biyokimyasal ~parametrelerde degisim oldugu
saptanmis olup bu bulgular 15151nda sepsisin siddeti
ile bu parametrelerdeki degisim arasinda bir
paralelligin oldugu sdylenebilir.

Sonu¢ olarak, elde edilen bulgular sepsisin
neonatal buzagilarda klinik, hematolojik ve
biyokimyasal parametrelerde 6nemli degisikliklere
neden oldugunu gostermektedir. Sepsisin yatan
hayvanlarda (siddetli derecede sepsis) daha siddetli
seyrettigi ve daha siddetli karaciger ve bobrek
fonksiyon  bozukluklarina  neden  oldugu
gorillmektedir. Bununla bitlikte bu parametrelerin
sepsiste buzagilarda prognostik indikatér olarak
Oneminin ortaya konulabilmesi icin daha ¢ok
sayida hayvanda, daha stk 6rnekleme ile yapilacak

kontrollt ¢alismalara ihtiyag vardir.
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The Eftect of Lysimachia savranii on the Breast Cancer Cells in Cell Culture Conditions
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Lysimachia Savranii’nin Hiicre Kiiltiirii Ortaminda Normal Hiicrelere Gore Meme Kanseri Hiierelerine Etkisi
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Abstract: The breast cancer has become a threat to women's lives at an increasing rate. The inadequate treatments
of surgical procedures and chemotherapy affect negatively the quality of patient life. Therefore, there has been an
increase in demand for alternative and supportive agents, especially for the use of herbal products. The purpose of
this study is to evaluate the 7 vitro anti-tumor activity of Lysimachia savranii in breast cancer cell lines compared to
normal adipose tissue derived mesenchymal stem cells. The adipose tissue detived mesenchymal stem cells as normal
cells with MCF-7 and, MDA-MB-231 breast cancer cells were cultured. ICso doses of Lysimachia savranii extract for
each cells were determined via 3-(4, 5-dimethylthiazolyl-2)-2, 5-diphenyltetrazolium bromide (MTT) assay. The
immunocytochemical staining was performed for the oxidative stress by eNOS, whereas apoptosis were analyzed by
TUNEL method. The data exhibited with H-score and apoptotic index. The plant extract inhibited the proliferation
and survival in the breast cancer cells compared to the stem cells. Lysimachia savranii extract caused the increase of
eNOS staining for oxidative stress and the TUNEL labeling for apoptosis. The further molecular techniques should
be used to determine the biologic activity of Lysimachia savranii extract and its content should be investigated.

Keywords: Lysimachia savranii, breast cancer, proliferation, cytotoxicity.

Oz: Meme kanseri, giderek artan oranda kadinlarin yasamlari icin bir tehdit haline gelmistir. Yetersiz cerrahi islemler
ve kemoterapi tedavileri hasta yagam kalitesini olumsuz yonde etkilemektedir. Bu nedenle, 6zellikle bitkisel tiriinlerin
kullanimu igin alternatif ve destekleyici ajanlara olan talep artmistir. Bu c¢alismanin amaci, meme kanseri hiicre
dizinletinde Lysimachia savraniinin in vitro anti-timor aktivitesini, normal yag doku kaynakli mezenkimal kék hiicrelerle
karsilastirarak arastirmaktir. Yag dokusu kaynakli mezenkimal kék hicreler, MCF-7 ve MDA-MB-231 meme kanseri
hiicreleri, 7z vitro ortamda kiltire edildi. Her bir hiicre icin Lysimachia savranitnin 1Csy dozlart MTT metodu ile
belirlendi. Oksidatif stres i¢cin eNOS ile immunositokimyasal boyama yapilirken, apoptosis TUNEL metodu ile analiz
edildi. Veriler H-skor ve apoptotik indeks ile gosterildi. Bitki ekstraktinin, meme kanseri hiicrelerinde, proliferasyon
ve canliligl, kok hiicrelere kiyasla inhibe ettigi gortldi. Lysimachia savranii ekstrakti, oksidatif stres icin eNOS ve
apoptoz i¢in TUNEL boyanmasinda artisa neden oldu. Lysimachia savranii ekstraktinin biyolojik aktivitesini belirlemek
icin bagka molekiiler teknikler kullanilmali ve icerigi aragtirilmalidir.

Anahtar Kelimeler: Lysimachia savranii, meme kanseri, proliferasyon, sitotoksisite.
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Introduction
In the health area, the cancer is the second most major health problem because of its high mortality
common cause of death after cardiovascular and morbidity. Therefore, intensive research is
disease. Especially in women, breast cancer is a needed to treat this type of cancer (Torre et al.,
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2016, DeSantis et al., 2016). With the increase in
breast cancer cases in recent years, the status of
metastasis negatively affects the treatment. It is
reported that the risk of metastasis is higher in
breast cancer, especially

estrogen I'CCCptOI'

independent. Because of metastasis, cancer
treatment may be inadequate, and therefore there
is a tendency to seek alternative or complementary
treatment options. The herbal products are one of
alternative or complementary treatment agents. I
vitro and in vivo studies have shown that many
chemotherapeutic agents and herbal products are
used for their cytotoxic effect and antitumoregenic
properties on breast cancer (Hack etal., 2015, Kim

etal.,, 2015, Zheng et al., 2016, Tariq et al., 2017).

The reactive oxygen species (ROS) play a role in
but the
accumulation of ROS causes cell death by
oxidative stress (Trachootham et al., 2009). In the
cancer treatment, the aim is to trigger cell death of

the metabolic events of the cells,

tumor cells without damaging healthy cells. The
apoptosis is desired because it is programmed cell
death (Sumalatha et al., 2017).

Lysimachia savranii is a new species belonging to the
Primulaceae family and the biological effects of
this specie have not been studied. The other
species of Primulaceae, such as Lysimachia capillipes,
Lysimachia punctata, 1ysimachia fortunei, Lysimachia
parvifolia, 1ysimachia nummnlaria and Lysimachia
clethroides have been reported to have analgesic,
antibacterial, antiinflammatory and cytotoxic
effects (Podolak et al., 2005, Podolak et al., 2013,
He et al., 2013, Liang et al., 2013, Fei et al., 2014).
In the current experiment, we aimed to define the
cytotoxic effect of Lysimachia savranii extract on
adipose tissue derived mesenchymal stem cells
(ADSCs), MCF-7 and MDA-MB-231 breast
cancer cell lines by oxidative stress and cell death.

Material and Methods
Preparation of Plant Extract

Lysimachia savranii was gathered in term of July
2013 from the Bolkar Mountains within the
boundaries of Nigde province. Its taxonomic
classification was made by biolog Ahmet Savran.
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In the current study, the leaf parts of the plant
were used for extraction. The extraction method
was performed according to the previously
described protocol (Atila et al., 2019). Briefly, the
dried plant materials were powdered using electric
blender. Twenty gram (20.0 g) of Lysimachia
savranii powdered samples were extracted with 500
ml of solvents (95% ethanol) for 3 h by using
Soxhlet apparatus. The extract were concentrated

using a rotary evaporator at 40 °C.
Cell Culture

The breast cancer cell lines MCF-7 and MDA-MB-
231 were purchesed from DSMZ- German
Collection of Microorganisms and Cell Cultures,
Germany. As control group, adipose tissue derived
mesenchymal stem cells (ADSC), in a previous
study (Ethics approval number:
17/09/2014/77.637.435-32, Manisa Celal Bayar
University, Animal Experiments Local Ethics
Committee) frozen, were used. MCF-7 and MDA-
MB-231 were grown in RPMI-1640 (F1213,
Biochrom, Berlin Germany) containing 10% fetal

bovine serum (S0113, Biochrom, Berlin
Germany), 200mM  L-glutamin, 100UI/ml
penicillin/streptomycin ~ (A2213,  Biochrom,

at 37°C in 5 % CO; in a
humidified atmosphere. ADSCs at passage 3 were
taken from -80°C and were dissolved at 37°C.
Then the cells were cultured in alpha-MEM
(F0915, Biochrom, Betlin, Germany), 10% fetal

Betlin, Germany),

bovine serum pg/ml gentamisin  (A2712,
Biochrom, Betlin, Germany), 100UI/ml
penicillin/streptomycin ~ (A2213,  Biochrom,

Betlin, Germany), 100 UI/ml amphotericin B
(A2612, Biochrom, Berlin, Germany) and 200 mM
L-glutamin (K0282, Biochrom, Berlin, Germany).
The medium was changed every two days.

Cytotoxicity Assay

To detect ICso of Lyszzmachia savranii extract for each
3-(4,5-dimethylthiazol-2-y1)-2,5-
MTT, M5655,
Sigma, Steinheim, Germany) assay was performed.
All cells were put into 96-well (2.5x105 cells/well)
plates and seeded for 24 h. The cells were treated

cells,
diphenyltetrazolium bromide

with an increasing concentration of plant extract
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in ethanol (0, 0.1, 1, 10, 30, 100 pgt/ml) for 24
hours. Then the media containing extract was
removed and 100 uL of fresh medium and 10 pL
MTT (5 mg/ml in distiled water) were added.
After the incubation with MTT at 37°C for 4 h,
media containing MTT was discharged, and 100
uL of dimethyl sulphoxide (DMSO, A3672,
AppliChem, Darmstadt, Germany) was put into
each well. The absorbance was measured at a
wavelenght of 570 nm using an UV visible
spectrophotometer multiplate reader (ELx800UV,
BioTek). The ICso dose of plant extract was
calculated for each cell (Deliloglu-Gurhan et al.,
2000).

Immunocytochemistry

The

performed to detect the level of oxidetive stress

immunocytochemistry ~ staining  was
marker endothelial nitric oxide synthase (eNOS).
Following the treatment with ICso dose of plant
extract for 24 h, cells were fixed with 4%
paraformaldehyde (1.04004, Merck, Darmstadt,
Germany) in phosphate buffered saline (PBS,
Invitrogen) at +4°C for 30 min and were washed
in PBS for 5 min. The cells were treated with 0.1%
Triton X-100 (A4975, AppliChem, Darmstadt,
Germany) at +4°C for 15 min for permeabilization
and the endogenous peroxidase activity was
inhibited by 3% hydrogen peroxide (1 08600,
Merck, Darmstadt, Germany). Then primary
antibody  anti-eNOS  (sc-654,
Biotechnology) was applied to the each cell at

Santa  Cruz
+4°C overnight. For negative control, some
samples were not put the primary antibody. Then
the biotinylated
peroxidase-conjugated streptavidin (Histostain kit,
85-9043, Zymed, Catlsbad, USA) were used. The
diaminobenzidine/hydrogen peroxide (DAB, 00-

secondary antibodies and

2014, Invitrogen, CA, USA) and counterstaining
was performed using Mayer’s hematoxylin (800-
729-8350, ScyTek, UT, USA). The cell samples
were mounted using aqueous media (K002, DBS,
Pleasanton, USA) (Ozdal-Kurt et al., 2016). Under
light microscope (BX53, Olympus, Japan) camera
attached (SC50, Olympus, Germany), the images
of The

immunocytochemistry performed

stained cells were  obtained.

assay  was
triplicate. The staining was evaluated as weak (+),
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moderate (++) and strong (+++) respectively, in
five different microscopic areas. The cells were
counted for each intensity and the respective score
was calculated by the following formula H-Score
= Pi (intensity of staining + 1). Piis the percentage
of stained cells for each intensity, varying from 0%
to 100%. The H-score was evaluated by at least
two observers blinded to study independently
(Ozbilgin et al., 2015) .

TUNEL assay

After the plant extract application, apoptotic cells
were detected by terminal Transferase dUTP Nick
End Labeling (TUNEL Promega G7130) method
was used to detect the apoptotic cells. For fixation,
4%
permeabilization, the cells were treated with 0.1%
Triton X-100 for 15 min. After washing in PBS,

endogenous peroxidase activity was eradicated by

was used and for

paraformaldehyde

3% hydrogen peroxide. After equilibration buffer
incubated with terminal
(Tdt-
enzyme) for 1 h at 37°C. Then cells were applied
with 2X SCC solution for 15 min. The apoptotic
cells were made visible by DAB staining and cells

process, cells were

deoxynucleotidyl — transferase  enzyme

were stained with Mayer’s haematoxylin for
counterstaining. Cells were mounted with aqueous
media. The TUNEL staining procedure was
repeated three times (Tuglu et al., 2010). The
apoptotic  cells were counted wusing light
microscope (BX53, Olympus, Japan) by two
blinded observer. The TUNEL positive and
negative cells were counted in 10 randomly
choosen areas, and the apoptotic index was
revealed as: Apoptotic index = (number of
apoptotic cells / total number of cells) X 100

(Pourheydar et al., 2016).
Statistical analysis

The results were statistically analyzed in GraphPad
Software (San Diego, CA, USA) using repeated-
measures of the ANOVA test and the data was
SD values. The differences
between groups was determined by The Tukey-

given as mean *

Kramer multiple comparisons test and values for
P<0.05 were defined as significant (Mete et al,,
2010).
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Results 13.75 pgr/ml for MCF-7, and 12.5 pgr/ml for
MDA-MB-231 by MTT asssay. The plant extract
was found to be significantly more toxic for MDA-
MB-231 cells (Figure 1).

In our study, the ICso doses of Lysimachia savranii
extract determined to be 16.25 pgt/ml for ADSC,

Cytotoxicity
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Figure 1. The cytotoxicity level of Lysimachia savranii extract on ADSCs, MCF-7 and MDA-MB-231 breast
cancer cell lines for 24 h (***P<0.001).
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Figure 2. H-score analysis of immunocytochemical staining of eNOS in ADSCs, MCF-7 and MDA-MB-
231 breast cancer cells after application of Lysimachia savranii extract (ICso dose) for 24 h (***P<0.001).

By immunocytochemistry staining, oxidative stress ADSCs (P<0.05). The immunoreactivity of eNOS
marker, eNOS was evaluated after ICso doses of was higher in MDA-MB-231 and MCF-7 cells than
plant extract application by H-score (Figure 2). treated with plant extract ADSCs (***P<0.001).
However, immunoreactivity was found to be
There was not a significant difference between increased in MDA-MB-231 cells (**P<0.001)
plant extract treated ADSCs and non-treated than MCF-7 cells (Figure 3).
71
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Figure 3. The distribution of immunocytochemical staining of eNOS in ADSCs, MCF-7 and MDA-MB-
231 breast cancer cells after application of Lysimachia savranii extract (ICso dose) for 24 h. Arrows:

Immunopositive cells, Scale bars: 20pm.

Table 1. The apoptotic index in ADSCs, MCF-7
and MDA-MB-231 breast cancer cells after
application of Lysimachia savranii extract (1Cso dose)
for 24 h.

CELL CONTROL LS

ADSC 9,8%1,1 10,012

MCEF-7 10,6+1,2 12,0415
MDA-MB-231  10,1+1,3 132417

The apoptotic index were given in Table 1. In
ADSCs, the increase of apoptotic cell number was
not statistically significant with the application of
plant extract (P<0.05). However, a significant
increase in MDA-MB-231
compared to non-treated cells (**P<0.01) (Figure
5). Similatly, in treated MCF-7 cells, there was an
increase in apoptotic cells compared to non-
treated cells (**P<0.01). The number of apoptotic
cells was the highest in the treated MDA-MB-231
cells.

cells was noted

Discussion

72

The current study has showed that Lysimachia
savranii extract has a cytotoxic effect on breast
cancer cell lines MCF-7 and MDA-MB-231. The
antiproliferative effect was revealed by the MTT,
immunocytochemical and TUNEL assays. The
distribution of eNOS was enhanced by the
application of Lysimachia savranii extract, and also
apoptotic cell count was also increased. The specie
we used in our study, Lysimachia savranii, have not
been investigated in the previous studies, whereas
the other species of Lysimachia genus were studied
in vivo and #n vitro experiments.

Capilliposide C agent in the saponins group
isolated from Lysimachia capillipes showed no
cytotoxic effect below 1pg / ml in the TE-1 and
TE-2 esophageal squamous carcinoma cells. After
48 hours of administration, the ICsy dose for TE-
1 cells was reported to be 5.43 = 0.63 uM and 6.64
T 0.91 uM for TE-2 cells. When capilliposide C
combined with oxaliplatin, it has been observed
that antiproliferative effect is increased by
synergistic effect and thus apoptosis is triggered.
This effect is shown by PI3K/Akt/mTOR
pathway which plays an important role in
proliferation and metastasis, and also the increase
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of Cas3 and Bax from apoptotic markers are
supported the antiproliferative effect (Shen et al.,
2017).

CONTROL

LS

MDA-MB-231

7 b
Xl :

Figure 5. TUNEL staining for apoptosis in ADSCs, MCF-7 and MDA-MB-231 breast cancer cells after
application of Lysimachia savranii extract (ICso dose) for 24 h. Arrows: Apoptotic cells, Scale bars: 20pm.

Another study with Capilliposide from Lysimachia
capillipes examined its antitumourogenic effect on
the lung cancer cell lines and experimental lung
cancer model. It has cytotoxic effect against the
lung cell lines A549, H1299 and H460 cells, and
after 24 hours of treatment, the 1Cso dose was
calculated as 4.13ug / mL for A549 cells, 3.76 pg
/ mL for H1299 cells and 2.85 pg / mL for H460
cells (Fei et al., 2014). In the study with PC3 and
DU145 prostate cancer cell lines, ICso dose of
Capilliposide C was found to be 5.53 £ 0.05 pMol
/ L for PC3 cells and 9.99 + 1.98 pMol / L for
MT3 cells. Annexin V-FITC / PI staining showed
that apoptosis was enhanced with the increasing
dose of Capilliposide C in PC3 cells, and this
apoptotic effect was supported by the increase in
Cyt-C and Bax and decrease in proCas3 with
Western blot analysis (Li et al., 2014). In our study,
we used the extract of Lysimachia savranii, not a
compound. Whether the toxic effect of this extract
is due to the whole or a compound it contains
should be investigated. Similar to the content of
our study, in a previous experiment, the cytotoxic
etfect of Lysimachia nummularia extract on PC3,
DU145 prostate cancer cells and PNT2 normal
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prostate cell, A-375 and BLM malignant
melanoma and HSF skin fibroblast cells and U373
glioblastoma cells was reported. The ICso dose of
Lysimachia nummularia extract determined as 7.4 &
1.1 pgr/mL for PC3, 1.2 * 0.3 pgr/mlL for
DU145, and 30.0 £ 3.2 pugt/mL for PN'T2. While
the extract showed toxic effect in prostate cancer
cells at low doses, it was found that the dose
increased for toxic effect in normal prostate cells.
The 1Cso dose for A-375 was 23.2 £ 1.2 pgr/mlL,
BLM was 17.5 £ 1.6 pgr/mL, for HSF was 21.3 +
1.8 pgt/ml, and for U373 glioblastoma cells was
6.0 = 1.3 pgt/ml. Furthermore Lysimachia
nummnlaria extract in prostate and glioblastoma
cells was found to be toxic at lower doses
compatred to skin cancer cells (Podolak et al.,
2013). In the current study, the ICso dose of
Lysimachia savranii extract was detected as 16.25
wgr/ml for ADSCs, 13.75 pgr/ml for MCF-7, and
12.5 pgr/ml for MDA-MB-231. Besides, cytotoxic
effect was supported with the increase of
apoptosis and oxidative stress.

In our study, we used only the leaves of Lysimachia
savranii. In previous studies, the aerial parts of
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Lysimachia genus plants were used, such as
Lysimachia foenum-graccum and Lysimachia fortunei.
The several compounds were isolated from aerial
parts of these species, and their cytotoxic effects
against to the varied cancer cell lines were reported
(Dai et al,, 2017, Zhang et al., 2018). Our aim is to
emphasize that different parts of the plant may
contain different compounds and therefore their

effect on cancer cells may change.

Conclusion

In our experiment, Lysimachia savranii extract was
found to have toxic effect on breast cancer cells.
The toxic effect was demonstrated by MTT,
immnuocytochmical staining and apoptosis. These
findings should be supported by molecular
techniques and further studies of 7 vitro and in vivo
models.
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The Development of a Risk Evaluation Scale for Elderly Patients with Home Healthcare

Yagh Evde Bakim Hastalar Risk Degerlendirme Olgegi Gelistirme Calismast
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Abstract: Home healthcare is a setvice model for which there is a curtrently growing need, especially for eldetly
patients. The examination of the home healthcare requirement risks under certain headings is of great importance for
institutions or units providing home healthcare and for individuals applying for these services. To fill this gap, a 2-
grade (yes/no) scale has been developed comprising 21 items to measure the home healthcare requirement tisks of
elderly patients in Turkey. In the context of the development of the scale, following a pilot study, a trial form of the
scale was applied to 506 elderly individuals in the province of Burdur. Explanatory and confirmatory factor analysis
was applied to the data, using R program, SPSS vn 24 (IBM Statistical Package for Social Sciences) and Lisrel 8.7
software. The scale that emerged at the end of the analysis comprised two dimensions; “The General Health Status
and Physical Autonomy of the Patient” and “The Suitability of the Living Area of the Patient and the Economic
Status”. The Kaiser-Meyer-Olkin value calculated for the scale was 0.603. the KR-20 internal consistency coefficient
calculated was 0.895 for the first dimension, 0.680 for the second dimension and 0.840 for the whole scale.

Keywords: Aged, Homecare, Risk, Scale.

Oz: Evde bakim, guntimuzde 6zellikle yaslt hastalarin siklikla ihtiyag duydugu bir hizmet modelidir. Evde bakim ve
evde saglik hizmeti veren kurum ve tniteler acisindan bu hizmete bagvuran bireylerin evde bakim ihtiyact risklerinin
belitli boyutlar altinda incelenmesi biiytik 6nem tastmaktadir. Bu boslugun doldurulmast amactyla Ttrkiye’deki yaslt
hastalarin evde bakim ihtiyact riskini Olgmeye yonelik 21 maddeden olusan 2 dereceli(evet/hayir) bir olgek
gelistirilmistir. Olgek gelistirme calismast kapsaminda pilot uygulamanin ardindan, Burdur ilinden 506 yash bireye
ulasilarak Slgegin deneme formu uygulanmustir. Veriler agimlayict ve dogrulayict faktdr analizine tabi tutulmustur.
Veriler R programi, IBM Sosyal Bilimler icin Istatistik Paket Programi (IBM Statistical Package for Social Sciences-
SPSS 24) ve Listel 8.7 kullanilarak analiz edilmistir. Analiz sonrasinda ortaya ¢tkan Slcegin, “Hastanin Genel Saglik ve
Fiziksel Ozerklik Durumu” ve “Hastanin Yasam Alaninin Uygunlugu ve Ekonomik Durumu” olmak iizere iki
boyuttan olustugu tespit edilmistir. Olgek icin hesaplanan KMO degeri 0,603 olarak bulunmustur. Olgegin birinci
boyutu i¢in hesaplanan KR-20 i¢ tutarhlik katsayist 0,895; ikinci boyut icin 0,680 ve tiim 6l¢ek igin ise 0,840 olarak
hesaplanmugtir.

Anahtar Kelimeler: Yasli, Evde bakim, Risk, Olcek.
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Introduction have become an important part of healthcare

policies. In the framework of the existing

In Turkey as in many countries throughout the healthcare policies in each country, home

wotld, home care and home healthcare services healthcare services are provided with different
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models and there is a corresponding demand with
increasing numbers of patients receiving home
healthcare services.

Although different policies are applied throughout
the world, home healthcare services are presented
as “evaluation, observation and re-evaluation, the
protection and development of health, the
prevention of secondary disease or disability, the
provision of personal care, medical care and
nursing care, housework services, making the
necessary adjustments to the home environment
to meet the needs of disabled individuals, home
rehabilitation service, to meet basic and special
needs, the provision of supportive devices,
equipment and drugs needs” (Istk e a/, 2016) and
similar services. In the context of home healthcare
services, patients benefit from various care and
healthcare services in their home environment
provided by those giving both formal and informal
care. For these services to be able to be given
effectively, the risks must be managed of the
conditions in which the patient is located. Risk
factors in home healthcare services vary according
to the aim of the institution providing the care, the
organisational structure, the personnel and the
type of medical and nursing services provided

(Brent 1994).

Home healthcare service risks were defined by
Brueckner and Pace (1989) as an environment that
cannot be controlled, services generally
established on remote supervision and service
outcomes varying according to the patient’s and
the carer’s capabilities. According to another
source, home healthcare setvice risks can be

categorized as physical, chemical, ergonomic,

biological and psychological (PQSA, 2013).

In a study by Markkanen e a4/ (2007), home
healthcare service risks were defined as “an over-
heated room, poor air quality, an unhealthy
environment with the presence of insects and
rodents, unreliable neighbours, unstable patient or
family members, potentially dangerous domestic
animals and infection risks”. To be able to manage
the various defined risks, potential incidents which
may occur in the home must be evaluated, the

severity of potential incidents must be calculated
and estimated, then based on these two factors, the
priorities of controlling the risks must be
investigated and steps taken to provide this
(PQSA, 2013).

Home healthcare services in Turkey are in the
form of examinations, tests, diagnosis, treatment,
medical care, follow-up and rehabilitation for
those who have difficulty accessing healthcare
setvices because of advanced age and/or disease
which is severely affecting social functionality and
quality of life and including social and
psychological counselling services in the family
environment. As can be understood from the
definition, home healthcare patients in Turkey can
be evaluated in two groups. These are patients
with a disease that is severely impairing quality of
life and those who have difficulty accessing
healthcare services because of age, irrespective of
disease that impairs quality of life. There is a need
for a risk evaluation tool related to the
management of specific risks of how home
healthcare services will be provided to these
groups and for both social workers and healthcare
personnel to be able to manage these risks.

According to the Turkish Statistics Institution,
52.3% of individuals with visual impairments,
48.7% of those with hearing problems, 71.4% of
those who cannot walk unassisted and 84.7% of
those who cannot go up and down stairs are aged
>65 years. In addition, the elderly constitute the
largest group within those who have received
bedside treatment within the last year
(TURKSTAT, 2016). In a study conducted in 2011
in the province of Burdur of elderly patients
receiving home healthcare services, it was
determined that 48.1% had disease involving
hypertension, 39% had a full or partial stroke and
24% had heart disease, 37% required assistance
with eating, 42.6% with going to bed and getting
up, 65.7% with getting dressed and undressed,
36.1% with going to the toilet and 64.8% with
washing and bathing. In addition, 97.2% reported
that they were not able to perform daily
housework, 95.4% could not go shopping, 99.1%
were not able to undertake tasks outside the home
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(paying bills, hospital visits) and 93.5% could not
travel outside their own city (Catak ez a/., 2012).

To summarise, the elderly have a high rate of
discomfort or disability that affects quality of life
in comparison with other age groups. There is no
comprehensive scale made with reliability and
validity studies that measures the home healthcare
requirement risk of the eldetly. In the province of
Burdur, where the scale in this study was
developed, there were reported to be 12,378
elderly residents at the end of 2017 (TURKSTAT,
2017). The eldetly population constituted 14% of
the population of the province of Burdur, and this
rate is much higher than the average of 8.5% for
Turkey in general. Therefore, one of the reasons
for conducting this study in Burdur was the high
rate of eldetly population in the province.

Material and Methods

In this section, the data are presented that were
applied for the development of the Home
Healthcare of Patients Risk Evaluation Scale, the
study group is defined, then the development
stages of the scale, data collection and validity and
reliability studies are desctibed.

Aim

The Home Healthcare of Patients Risk Evaluation
Scale was prepared with the aim of measuring the
physical, environmental and economic risks of
patients to be evaluated in the context of home
healthcare services.

Study group

The scale form defined the most recent status and
the psychometric characteristics of patients aged =
65 years who lived in the city centre and were
receiving home healthcare services from a State
Hospital (n=2061) and individuals aged = 65 years
who lived in towns of the province of Burdur who
had previously received home healthcare services
because of restricted activity/disability (n=245).
The mean age of the patients was 79 years (range,

65 — 98 years). Other descriptive information of
the patients is given in Table 1.

Scale structure

The Risk Evaluation Scale for Elderly Patients
with Home Healthcare comprised 2 dimensions
with 21 items scored as 0 = Yes and 1 = No,
thereby giving total points of minimum 0 and
maximum 21. High points indicate a high risk.
Items 5, 6, 8, 14, 27, 29, 35 and 37 were reverse
coded. Sample items from the scale are given in

Table 2.

Table 1. Some descriptive statistics of
participants.

N %

Gender

Female 283 55.49

Male 223 441
Marital Status

Married 284 56.1

Single 55 10.9

Widowed 167 33.0
Living Area

Rural 75 14.8

Utban 431 85.2
Living Place

Home 488 96.4

Nursing Home 18 3.6
Education Level

Iliterate 103 20.4

Literate 49 9.7

Primary 183 36.2
Education

High School 159 314

University and + 12 2.4

The first dimension of the scale is headed “The
General Health Status and Physical Autonomy of
the Patient”, and the second, “The Suitability of
the Living Area of the Patient and the Economic
Status”. The final form of the scale that was
created after the related analyses is given at the end
of this article.
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Table 2. Some items of scale.

No Item

Yes No

1 The patient can walk independently without any assistive device.

5 The patient has badsores.

25 The living area of the patient has the necessary lighting and heating conditions.

35 There is a Iack of income that puts the care of the patient in danger.

Development of the scale

The first draft of the scale was created by the
researchers. This first form comprised 32 items
and was reviewed by a total of 6 academicians in
this field. Some language and technical corrections
were made in accordance with the feedback
obtained and 5 items were added to the scale.
Thus, a pre-trial form was created of 37 items.

This pre-trial form was applied to a patient group
of 80 individuals receiving services from Burdur
State Hospital Home Healthcare Services Unit.
During this procedure, 9 items were removed
from the form as they were not understood, were
misunderstood or were not compatible with
psychometric characteristics. The remaining 28
items constituted the trial form of the scale. This
form was applied to the study group defined in the
sample section of the research.

Data collection

Data were collected for validity and reliability
studies by administration of the form between
15.11.2017 and 15.03.2018 to patients aged = 65
years who lived in the city of Burdur and were
receiving home healthcare services from the State
Hospital, and individuals aged = 65 years who
lived in towns of the province of Burdur who had
previously received home healthcare services. The
data were collected by the researchers in the
patient’s home by observation and in face-to-face
interviews with the patient, the patient’s carer or
the patient’s legal representative.

FE'thical consideration

This study was approved by Ethics Committee of
Mehmet Akif Ersoy University (GO2017/120).
During the data collection, attention was paid to
ethical rules. Potential participants were given a
document explaining that participation was
voluntary and the collected data would be used
solely for scientific purposes. The informed
consent was obtained from the respondents.

Analysis of data and validity and reliability
studies of the scale

The content validity studies of the scale form were
made in accordance with the feedback received
from the 6 academicians. In the evaluation of the
content validity made with the “Davis” technique
for each item, the comments made by the experts
for each item were evaluated as suitable or should
be slightly reviewed. None of the experts evaluated
any of the items of the scale as “the item should
be seriously reviewed” or “the item is not
suitable”. The content validity index for all the
items was calulated as between 0.83 and 1. This
indicated an acceptable level as the minimum value
is known to be 0.80 (Taskin, 2010).

To determine the structure validity of the scale,
explanatory and factor analysis was applied to
determine the dimension structure of the scale. As
the scale was scored in the form of yes/no, the
explanatory and factor analyses were applied based
on the tetrachoric correlation matrix. Chi-square
analysis was applied to compare the effectiveness
of the scale items in separating high and low-risk
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group patients. For the reliability of the scale, the
internal consistency of the total and sub-
dimension points of the scale items were
calculated using the KR-20 formula. The
tetrachoric correlation matrix of the scale items
was calculated using R program (R Core Team,
2017), polycor software (Fox, 2014). Analyses of
the data were made using IBM SPSS version 24
(IBM Statistical Package for Social Sciences-SPSS)
and Lisrel 8.7 software (Joreskog and Sérbom,
2004).

Results
Results related to explanatory factor analysis

To test the suitability of the data obtained for

factor analysis of the number and structure, the
Kaiser-Meyer-Olkin (KMO) test and the Bartlett
global test were applied before explanatory factor

Scree Plot

analysis. The KMO value was found to be 0.603
and the Bartlett global test value was 53613,179
(»p=0.000). The data were seen to be suitable for
factor analysis as a KMO value of >0.60 (Cerny
and Kaiser, 1977) and a significant p value
(p<<0.05) are accepted as suitable for factor analysis
(Field, 2013). To be able to apply explanatory
factor analysis of the trial form consisting of 28
items, first the tetrachoric correlation matrix was
obtained and then the explanatory factor analysis
was performed. The varimax rotation method was
used in the factor analysis. Items with a factor load
value of <0.33, and items in different dimensions
with a factor load value of <0.10 difference
between these dimensions were removed from the
scale. As a result of the analyses applied, a final
form of 21 items was reached. The eigen value-
component graph of the 21-item final version of
the form is shown in Figure 1.
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Figure 1. Eigenvalue-component graph.

When the eigen value-component graph was
examined, there was seen to be a sharp drop in the
first component in respect of eigen values and this
fall continued with a slight reduction in the second
component. From the second dimension, the

reduction in eigen values became stable. It can be

T T T T T T T T T T T T T T T
1 2. 3 4 =) 5] 7 g8 9 10 11 12 13 14 15 16 17 18 19 20 21

said that the scale has a 2-factor structure based on
the scale being constructed as 2 dimensions from
the beginning and the continued stabilisation of
the change in eigen values in the second
dimension. The Figen Value-Explanatory
variance rates obtained for the structure with 2
factors of the 21 items are shown in Table 3
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Table 3. Eigen value- explanatory variance rates.

Factor Eigenvalue Explained Variance Total Variance
1 9.315 44.356 44.356
2 4.050 19.288 63.707
3 1.542
4 1.428
5 1.077

As a result of the analysis, there were 5 factors with
an eigen value >1, but as explained above, as the
scale was designed with 2 dimensions and the
reduction in the amount of the decrease in the
factor eigen values after the second component,
factors were considered with 2 dimensions. The
first factor explained 44.356% of the total variance
and the second factor, 19.288%, as seen in Table
3. The 2-factor model obtained explained 63.707%

of the total variance. The variance rate explained
by a model with more than 1 factor must be >40%
to be able to provide structure validity
(Buytkoztirk, 2009).

The factor load values obtained as a result of the
rotation procedures applied to the final form of
the scale are shown in Table 4.

Table 4. Results of the analysis of the rotated basic components.

Components

1st Component

2nd Component

Item 12 959
Item 4 935
Item 7 905
Item 6 .899
Item 5 .892
Item 8 .880
Item 18 .854
Item 9 .834
Item 14 778
Item 13 753
Item 1 .700
Item 2 .665
Item 29 .627
Item 10 .533
Item 25
Item 27
Item 35
Item 26
Item 24
Item 23
Item 37

.875
.807
764
762
724
713
.552

Distribution of the items according to the
dimensions is shown in Table 4. Of the 24 items
in the final form, 14 items (1, 2,4, 5, 6, 7, 8, 9, 10,

12,13, 14, 18, 29) were scen to remain in the first
dimension and 7 items (23, 24, 25, 206, 27, 35, 37)
in the second dimension. The load values of the
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items ranged between 0.959 and 0.533 in the first
dimension and between 0.875 and 0.552 in the
second dimension. In the first dimension, the
highest factor load was in item 12 and the lowest
in item 10. In the second dimension, the highest
factor load was in item 25 and the lowest in item
37.

Results related to the differentiating ability of
the items

To test the scale items in respect of differentiation
of the home healthcare patients as low and high

risk levels, groups were selected of 27% of the
patients in the upper and lower level risk groups.
The scale items were compared in respect of

differentiation of the upper and lower groups
using the Chi-square test. The results obtained are
shown in Table 5.

When Table 5 was examined it was seen that all
the items in the scale significantly differentiated a
27% lower and upper group. With the exception
of item 35, all the other items were significant at
the level of 0.001 as a result of the Chi-square test.
Item 35 was significant at the level of 0.05. The

results obtained demonstrated that the 21 items in

the final form of the scale were able to differentiate
those with a high risk of home healthcare from
those at low risk. This indicates the structure
validity of the scale.

Table 5. The Chi-square results related to the differentiating ability of the scale items

Sub Group (n) Upper Group (n) r
Item 1 (Yes/ No) 86/50 136/0 0.000%*
Item 2 (Yes / No) 54/82 132/4 0.000%*
Item4 (Yes / No) 2/134 130/6 0.000%*
Item 5 (Yes / No) 1/135 104/32 0.000%*
Item 6 (Yes / No) 1/135 132/4 0.000%*
Item7 (Yes / No) 47/89 136/0 0.000%*
Item 8 (Yes / No) 11/125 136/0 0.000%*
Item 9 (Yes / No) 1/135 98/38 0.000%
Item 10 (Yes / No) 20/116 87/49 0.000%*
Item 12 (Yes / No) 0/136 129/7 0.000%*
Item 13 (Yes / No) 0/136 73/63 0.000%
Item 14 (Yes / No) 6/130 31/105 0.000%*
Item 18 (Yes / No) 31/105 2/134 0.000%*
Ttem 29 (Yes / No) 42/94 3/133 0.000%*
Ttem 23 (Yes / No) 63/73 89/47 0.001*
Ttem 24 (Yes / No) 122/14 79/57 0.000%*
Ttem 25 (Yes / No) 1/135 24/112 0.000%*
Ttem 26 (Yes / No) 4/132 19/117 0.001*
Ttem 27 (Yes / No) 6/130 29/107 0.000%*
Ttem 35 (Yes / No) 7/129 19/117 0.013%*
Ttem 37 (Yes / No) 15/121 63/73 0.000*

* p<0,001 , ** p<0,05

Results related to confirmatory factor analysis

To examine the structure of the Home Healthcare
of Patients Risk Evaluation Scale, confirmatory
factor analysis was applied to the model obtained
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after the explanatory factor analysis. To apply the

confirmatory factor analysis, a tetrachoric
correlation matrix was calculated, as in the
explanatory factor analysis. As the scale items were

scored in a paired form as yes/no, Diagonally
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Weighted Least Squares (DWLS) were used in the
estimations of the model parameters (Muthén,
1984; Muthén & Satorra, 1995). The diagram
obtained as a result of the confirmatory factor

analysis is shown in Figure 2.

The indexes and statistical compatibility of the
model data obtained as a result of the confirmatory
factor analysis of the model established with two
factors are shown in Table 6.

Table 6. Scale model-data fit statistics and
indexes.

GFI AGFI CFI RMSEA

x2/sd

3.57 0.98 0.97 1.00 0.071

.+~
-0.87
S

D NN

0.
0.7
0.42

df=18¢, P-value=0.00000,

Chi-Square=664.03,

As seen in Table 6, y2/sd=3.57; GFI=0.98;
AGFI=0.97; CFI=1.00; N and RMSEA=0.071.
According to Kline (2010), when y2/sd is <5,
RMSEA is <0.08, and GFI and AGFI values are
>0.90, it can be said that the model shows
acceptable compatibility. Accordingly, when the
obtained values were compared with the scale
values, the model-data compatibility was seen to
be acceptable.

The confirmation of the structure formed with
two factors of the model tested with confirmatory

factor analysis showed that the Home Healthcare
of Patients Risk Evaluation Scale can be used.

T Qt‘)\

-0.02

/

—1.00

RMSEAR=0.071

Figure 2. Diagram of the two-factor confirmatory factor analysis.
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Reliability Studies of the Scale

To test the reliability of the Home Healthcare of
Patients Risk Evaluation Scale, the Kuder
Richardson-20 (KR-20) internal consistency
coefficient (ICC) was calculated. The KR-20 ICC
was calculated as 0.895 for the first dimension of
the scale, as 0.680 for the second dimension and
0.840 for the whole scale. According to these
obtained values, the whole scale can be said to
have a sufficient level of reliability.

In conclusion, confirmatory and explanatory
applied to the
Healthcare of Patients Risk Evaluation Scale for

factor analysis was Home
structure reliability. The two- dimension model
obtained in the explanatory factor analysis was
confirmed by the confirmatory factor analysis.
Then it was determined that the scale items
differentiated patients in a 27% group of high and
low risk of home healthcare. Finally, the internal
consistency coefficient was calculated for each
subdimension and all the scale items and the scale
was determined to be reliable for each. As a result
of the statistical analyses applied to the scale, it was
seen to be sufficient in the context of reflecting the
physical, environmental and economic risks of the
patients to be evaluated and can be said to be a
valid and reliable measurement tool.

Discussion

Due to the increased eldetly population, longer life
expectancy and increased prevalence of chronic
diseases, home healthcare services have started to
become more prominent and occupy a greater
place in the healthcare system and healthcare
insurance system. Home healthcare services in
Turkey were introduced in the 2005 publication of
“Management of Home Healthcare Services”.
However, definitive critetia have not been defined
on the subject of the presentation of services,
limitations or the identification of individuals to
receive the services. This is because institutions are
attempting to provide services to groups with
broader needs in direct proportion to continuously
increasing capacities. In Turkey, home healthcare
services can be provided by state hospitals, private
hospitals, family health centres and by the
healthcare teams which have been established in
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this field by some local authorities (Official
Gazette, 2005).

As the majority of home healthcare patients are
of
movement and loss of physical function are

elderly individuals, reduced capability
frequently seen. Together with advancing age,
orthopaedic problems and the risk of disability,
and associated impaired general health and even
confinement to bed are frequently seen problems.
Moreover, the prevalence of chronic diseases in
elderly patients is higher than in other age groups.
Therefore, to be able to follow up the treatment of
existing diseases in the elderly is of wvital
importance and all of these are risk factors for
home healthcare of eldetly patients (Akgiin ez al,

2004; Karahan and Guiven, 2002).

In a study conducted in the USA, it was reported
that the frequency of the need for long-term care
increased with age, at 1.4% in those aged <65
years, at 14% in those aged = 65 years, and at 50%
>85 years (Rogers and Komisar, 2003). In 1998,
83% of those receiving home healthcare services
in Austria, 78% in Germany and 63% in the USA
were known to be aged = 65 years (Thome ¢f 4/,
2003). In studies in Turkey, Subasi (2001) reported
that 42.3% of those receiving care were aged > 65
years and S6ylemez (2011) determined this rate as
25.8%. As the vast majorty of the patients are
elderly, the requitement for home healthcare is a
subject discussed throughout the world and
supported by studies (Akgiin ef al, 2004; Turkish
State Planning Organisation, 1992). In the current
study, the development of a home healthcare scale
for use in the elderly population in particular was
based on these reasons.

Home healthcare service is a service in which it is
attempted to manage several pre-existing or
potential patient-related risks. As every individual
who receives home healthcare services is different
in terms of general health status, physical
autonomy, economic status and environmental
conditions, the risks that could be encountered
during home healthcare are also different from
each other. As there is no scientific, objective
and no

evaluation procedure in Turkey,

measurement tool with proven validity and
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reliability that includes physical, environmental
and economic risks, the identification of who
should receive home healthcare services and in
what dimension these should be weighted, is
unfair and confusing. Japan is one of the most
important countries applying targets to determine
the requirements and risks of home healthcare and
eliminating the unfairness in this area. In the
Japanese model, an individual or their family
completes a form requesting home healthcare and
by measurement tools applied to the patient, the
home healthcare patients are separated into 6
groups and thus the need for care is identified
including specific services for their needs and the
patients are categorized (Ikegami, 1997). In the
ASIM system in Europe, the perceptions of the
individual of personal safety, physical capabilities,
autonomy, residence status and the quality of the
place of residence, and functional utility are
evaluated with specific scales and forms
(Lagergren, 1993). The place where the patient
lives is one of the factors directly affecting their
health. In a previous study, it was determined that
the majority of eldetly individuals requesting long-
term care preferred their own private place. The
vast majority of eldetly residents wanted a small
private area rather than a large place. It is
indisputable that better care will have a positive
effect on health and this can be closely related to
the physical autonomy of the eldetly. Therefore,
the physical, social and psychological results of
individuals receiving home healthcare services
have been found to be valuable (RL Kane and
Kane, 2001).

In discussions of long-term care for the elderly,
safety and protection have been more emphasized.
Professionals, families and even the eldetly
themselves want extraordinary freedom and
independence to receive even normal care.
Residential homes do not show any similarity to an
individual normal life. Put simply, there are no
specific limitations in bedtimes for an individual
receiving home healthcare and therefore the
suitability of the living areas is of great importance
for individuals receiving home healthcare (RL
Kane and Kane, 2001). In a study by Donald
(2009), a between

relationship poor
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accommodation and health was determined to be
seen in the majority of the elderly as 90% of those
over 85 years of age spent their time at home. The
elderly are most exposed to the effects of poor
housing. In the UK, most houses were not built
with the changing needs over a lifetime in mind,
but most people prefer to stay in their own home
when ageing and ill. Therefore, the second
dimension of the scale developed in this study will
be of assistance to healthcare personnel and social
workers in respect of evaluating the suitability of
the living area of the elderly and will cover the
deficiencies of the measurement tool to be used in
the evaluation of home healthcare patients in
Turkey.

Although the scale developed by Gokler ef al.
(2015) in Turkey to identify the requirement for
home healthcare services is the only scale that has
been developed to identify the requirement for
home healthcare of the elderly, it does not
sufficiently evaluate the risks related to home care
and therefore it is formed of only 9 iteems and is
limited to the physical dimension. As no other
scale could be found, it is not possible to have a
discussion by comparing the scale developed in
this study with others. No other study could be
found in Turkey that examines the physical
autonomy, general health status, environmental
of

requesting home healthcare as a whole. Therefore,

and economic risk factors individuals
the scale formed of 21 items in 2 dimensions
in this study to the

deficiencies in this field is the first in Turkey and

developed eliminate
will play an important role in overcoming the
problems experienced in the evaluation of home
healthcare of patients.

In this study, a home healthcare risk evaluation
scale was developed for eldetly patients that can be
easily used by all units providing home healthcare
services. In the context of the statistical results, the
first dimension of this newly-developed scale was
determined to be suitable for the measurement of
the general health status and physical autonomy of
the elderly individual who is to receive home
healthcare. The second dimension of the scale was
found to be suitable for the identification and
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measurement of physical, environmental and
economiic risk factors.

Conclusion

In the scale developed in this study of 21 items in
2 dimensions, as the points increase, so the risk in
terms of the requirement for home healthcare of
the elderly individual increases. Although the scale
measures risks related to home healthcare for the
elderly, with the application of further statistical
studies, it could be investigated whether the scale
is suitable for patients of different age groups who
are receiving home healthcare services. In
conclusion, this is a scale that can be used and is
suitable for the identification of environmental
and economic risk factors together with the
evaluation of the general health status and physical
autonomy of elderly individuals who are to receive
home healthcare services.

Limitations

The region in which the study was conducted was
limited to the province of Burdur. Individuals in
other regions were not contacted. The study data
only represent elderly individuals aged =65 years.
Therefore, this research does not reflect the status
of home healthcare of patients in all age groups.

Only individuals currently or previously receiving
home healthcare services were included in the
study.
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Table 7. Risk Evaluation Scale for Elderly Patients with Home Healthcare.

First Factor: General Health Status of the Patient and Physical Autonomy* Yes | No
Item 1 The patient can walk independently without any assistive device.

Item 2 The patient is mobile with some form of device (cane, wheelchair etc).

Item 4 The patient can turn to the left and right unaided in their own bed.

Item 7 The patient can meet their toilet and bathroom needs unaided.

Item 6 Healthcare professionals have recommended that the patient uses an airbed.
Item 5  The patient has bedsores.

Item 8  The patient uses incontinence pads.

Item 18  The patient is able to monitor their own medicines.

Item 10 The patient can hear easily.

Item 9 The patient can speak easily.

Item 12 The patient can eat unaided.

Item 14  The patient uses nutritional support products.

Item 13 The patient can be fed orally.

Item 29 The patient needs continuous care.
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Second Factor: The Suitability of the Living Area of the Patient and Economic Status*

Item 25  The living area of the patient has the necessary lighting and heating conditions.
Item 27 The accommodation of the patient is a security risk.
Item 26 The living area of the patient has average hygiene.
Item 24 The patient has their own private room.
Item 23 The building where the patient lives has ease of necessary movement.
Item 35 There is a lack of income that puts the care of the patient in danger.
Item 37 The patient receives economic support from a public, private or civil society
organisation.
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Male Genital Organs in the Red Fox (Vulpes vulpes); Macroanatomic and Three-dimentional
Reconstruction Aspect
Erkek Kizul Tilki Genital Organlar (Vulpes vulpes); Makroanatomik ve Ug Boyutln Rekonstriiksiyon Goriiniigii
Ayse HALIGUR! 2| Sema OZKADIF™*
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Abstract: In this study, it was aimed to desctibe to the genital organs, the macroanatomical aspect and three-
dimentional (3D) reconstruction of penis and os penis using multidetector computed tomography (MDCT) images
in the male red fox (I ulpes vulpes). Six dead male red foxes were used as material. After MDCT images of the penis
were obtained, they were reconstructed using a 3D modeling program (Mimics) by overlapping the images.
Morphometric measurements were taken from reconstructed model of the penis and os penis. Dissections of foxes
were carefully carried out under the loupes. Testis, epididymis and penis were measured from different places. In
terms of anatomical aspect, in the red foxes were determined to ovoid testis and extend horizontally into the scrotum.
The accessory genital glands were only prostate. The prostate was located to surround the urethra. The spongios body
of penis had os penis which the urethra was pass through. The length of the penis obtained by mimics program and
digital calliper were not difference. These results may contribute to the lack of the literature about male genital
anatomy of the fed fox. Itis thought that this study, using 3D reconsruction techniques could make anatomical studies
easier to do without harming on wild animals.

Keywords: Genital organs, Anatomy, 3D imaging, Red fox.

Oz: Bu calismada, erkek kizil tilkide (Vulpes vulpes) genital organlarin, makroanatomik gérintsi ve multidedektor
bilgisayatli tomografi (MDBT) goriintiilerini kullanarak penis ve os penisin ti¢ boyutlu (3B) rekonstriiksiyonunu ortaya
koymak amaclanmistir. Materyal olarak altt adet 6l erkek kizil tilki kullanildi. Penisin MDBT goérintileri elde
edildikten sonra, goriintiler st Giste bindirilerek bir 3B modelleme programi (Mimics) kullantlarak rekonstritksiyonu
yapildt. Penis ve os penisin yeniden yapilandirilmis modelinden morfometrik dlgtimler alind:. Tilkilerin diseksiyonu,
luplarin altinda dikkatlice yapildi. Testis, epididimis ve penis farkl yetlerden 6lctildi. Anatomik agidan, kizil tilkilerde
testis ovalligi ve skrotuma yatay olarak uzandigt tespit edildi. Genital aksesuar bez olarak sadece prostat tespit edildi.
Prostat uretray1 ¢evreleyecek sekilde yerlestigi gorildi. Pars spongiosa penisde, uretranin i¢inden gectigi os penisine
sahipti. Mimiks programi ve dijital kumpas ile elde edilen penisin uzunlugu farklilik géstermedi Bu sonuglar, literatiirde
tilki erkek genital anatomisi hakkindaki eksikligin giderilmesine katkida bulunabilir. Bu ¢alismada, 3B rekonstritksiyon
teknikleri kullanarak vahsi hayvanlara zarar vermeden anatomik ¢aligmalan yapmay1 kolaylagtiracagr distintilmektedir.
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Introduction

The red fox (Iupes vuipes) has widest distributions
of widespread mammals, (Sibirya, Indian, Europe,
Asia, North Africa, America, North Pole etc.)
(MacDonald, 2005). The fox is a member of the
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carnivore and has some characteristic properties
such as a slender, like pointed muzzle, prominent

erect ears, long slender legs, and relatively small
feet. The foxes are generally categorized according
to color in three phase as red (red-brawn), across
(ashen-gray) and silver (silver-white). The fox is a
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very popular animal in carnivores, some of the
foxes is feed for post (Demirsoy, 2003).

Reproductive organs are not absolute in each of
the animals. However, they have a vital important
role in terms of reproduction of species (Massanyi
et al., 2003). In most male mammals, reproductive
system is studied as histological or reproductive
macroanatomy; such as; testis, epididymis, ductus
deferens, funiculus spermaticus, accessory glands,
penis and  preputium: European beaver
(Doboszynska and Zurowski, 1981), Anatolian
souslik (Spermophilus  xanthoprymnus) (Cakir and
Karatas, 2004), dog and cat (Mantis, 2008),
Viscacha (Lagostomus maximus maximus) (Chaves et
al., 2011), Arabian oryx (Eljarah et al., 2012);
pampas deer (Ogotoceros begoarticns) (Perez et al.,
2013), dog (Souza et al., 2014). In addition, 3D
reconstruction of penis and clitoris on the mice is
studied (Weiss et al., 2012). However, the anatomy
of genital system of wild animals, is lacking.
According to literature, just one study was
encountered related with the development of
external genital organs of hyena. (Cunha et al.,
2014). Although fox is one of the animal on which
there are quite many anatomic and morphometric
studies but there is very limited study on genital
system. In literature; a study related with internal
organs (Cavallini, 1997), on skeleton (Onar et al.,
2005; Jurgelenas, 2015), about vomeronasal organs
(Karimi, 2016), physiology of reproductive system
(Joftre, 1977; Forsberg and Madej, 1990) and there
are only morphometric studies about os penis in

literature studies (Gultiken et al., 2004; Canady,
2013). But no studies related to macroanatomy of
other genital organs and 3D reconstruction
techniques have been found in the red fox. For
this reason, it was aimed in this study to describe
the macroanatomical aspect of the genital organs
and produce a 3D reconstruction of the penis and
os penis in the male red fox.

Materials and Methods

This study was performed with permission from
the General Directorate of Nature Conservation
and National Parks of the Ministry of Forestry and
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Water Affairs (Permission number: 38002405-
445.05-177733).

This study was carried out on six death male red
foxes. These materials were collected at different
times as a result of traffic accidents on the road.
The body weights of male red foxes were in the
range of 6 to 9 kg. The lengths of bodies were
measured among 45-50 cm. The animals were kept
in the freezer until the obtaining the MDCT
images and dissection.

Imaging and 3D reconstruction

MDCT images of animals in prone position were
obtained. The parameters of MDCT (Somatom
64; Medical
Germany) device were adjusted as follows:

Sensation Siemens Solutions,
physical detector collimation, 32X 0,6 mm,; final
section collimation 64X 0,6 mm; section thickness,
1 mm; gantry rotation time, 330 ms; kVp, 120; mA,
300; resolution, 512X512 pixel; and resolution
0,92%0,92.
scanning were performed on the basis of standard
protocols and literature (Prokop, 2003; Kalra et al.,

2004). By this way, we tried to obtain radiometric

range, Dosage parameters and

resolution at the lowest radiation level and with
optimum image quality (MONOCHROME2; 16
bit). High resolution MDCT images of pelvic
cavity were obtained. After stocking obtained axial
images as DICOM format, they transferred to a
computer loaded with 3D modeling program
(Mimics 13.1 Materialise Group, Belgium).

The limits of the penis and os penis were
determined (Figurel). In the places except the
limits of the penis and os penis the erasing process
was applied section by section with the computer
mouse and these places were cleaned. The images
whose limits were determined were overlapped
and then reconstruction was performed with 3D
translator component of Mimics 13.1 program

(Figure 2).

In this study, the length of the os penis, width of
the os penis, length of the sulcus urethralis, width
of the sulcus urethralis and dorsoventral thickness
(middle) were measured (Figure 3). And also
length of the penis were measured. After
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determining the limits of morphometric
measurements of penis and os penis they were
automatically calculated by the program.

Figure 1: Limitation of penis and os penis on sagittal section. P: penis, OP: os penis.

A

Figure 2: a. Limitation of os penis on transversal section. b. 3D reconsruction of os penis.
(™): sulcus urethralis.
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Figure 3: Measurements on facies ventralis of os penis. 1: length of the os penis, 2: width of the os penis,
3: length of sulcus urethralis, 4: width of sulcus urethralis.

Dissection

After obtaining the MDCT images of animals, the
simple dissection was performed under loupes.
The ventral abdominal wall was removed for each
animal. Before, the organs of animals were
examined to localization and position.

Width and length of the testis, width of the
epididymis, widest of the cauda and corpus
epididymis, length of the penis, bulbus glandis,
corpus penis and pars libera penis (between pars
libera and ostium urethra externum) were
measured with digital calliper. The male genital
organs were removed to pelvic cavity.
Photographs were taken with Canon digital
camera. Terms used are in agreement with the
Nomina Anatomica Veterinaria (2017).

Results
Dissection

The genital organs belonging to male red foxes
were investigated in terms of macroanatomic point
of view (Figure 3 and 6). Testis, epididymis and
penis were measured from different places (Table

1 and 2). Scrotum was located in the inguinal
region near the body and established on it. The
scrotum of red foxes were found to be oval and
extend horizontally to scrotum. The left testis was
determined as larger than the other side (Table 1).

Epididymis was attached along the testis and
located on the upper side of testis. Epididymis was
divided into three parts. These parts were caput,
corpus and cauda epididymis, similar the other
animals. For epididymis measures, it was observed
that the right side was shorter than the left side
(Table 1). Ductus deferens originated from the
cauda epididymis. Ductus deferens, musculus
cremaster, arteria and vena testicularis was formed
to funiculus spermaticus. Funiculus spermaticus
was entered to abdomen trough the canalis
inguinalis and then separated from each other.

Each other elements of funiculus spermaticus was
turn to caudal and toward to pelvic cavity.

Accessory genital gland was only prostate in the
red fox. It was observed that the shape of the
prostate was circular and it surrounded the whole
urethra.
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Fig. 4: Dorsal aspect of excised genital organs of the Red fox. GLP: prostate, LT: left testis, RT: right
testis, P: penis, VU: vesica urinaria.

Figure 5: Right aspect of external male genital organs. A: anulus inguinalis, F: funiculus spermaticus, LT:
left testis, P: penis, RT: right testis.

Figure 6: Lateral aspect of the penis. CP: corpus penis, GP: glans penis, PR: prepitium (internal lamina),
RP: radix penis.
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Table 1: Morphometry of the testis and epididymis.

Number  Width of the Lenght of the Width of the Widest of Widest of
of foxes testis testis epididymis cauda corpus
(mm) (mm) (mm) epididymis epididymis
(mm) (mm)
Right Left Right Left Right Left Right Left Right Left
1 19.78 20.12 31.17 32.83 4.32 4.89 10.10 11.77 31.41 31.83
2 18.70 19.05 30.98 31.45 4.27 4.38 10.02 10.98 30.02 30.44
3 19.02 19.22 32.15 32.88 3.99 4.25 9.89 10.38 30.28 30.75
4 19.65 19.97 32.11 32.79 4.21 4.76 10.08 11.12 31.06 31.86
5 19.20 19.86 31.29 31.92 4.29 4.45 10.12 10.92 31.35 31.72
6 18.82 20.01 31.03 31.47 4.30 442 10.35 11.07 30.52 30.86
Table 2: Morphometry of penis and patt of the penis.
Number of Length of bulbus Length of corpus penis Length of pars libera
foxes glandis (mm) (mm) penis (mm)
Latero- Dotrso- Latero- Dotso- Latero- Dortso-
medial ventral medial ventral medial ventral
1 9.32 7.42 5.49 6.41 7.71 6.02
2 9.17 7.15 5.30 6.15 7.60 5.97
3 9.20 8.01 5.42 6.33 7.46 5.81
4 8.67 7.35 5.18 6.20 7.29 5.88
5 8.98 7.28 5.11 5.89 6.98 5.67
6 9.14 7.24 5.17 6.24 7.32 5.76

It was determined that the structure of penis
consisted of both muscular and cavernous
structures. It was observed that this muscular layer
started from arcus ischiadicus. It was stated that
penis consisted of three sections which are called
radix, corpus and glans penis. It was observed that
among these sections, radix penis started from
arcus ischiadicus as muscular and then shaped the
corpus penis. It was determined that penis
consisted of both cavernous and spongious layers.

It was observed that the cavernous structure of the
penis consisted of an os penis having bony
proximal section and gristly distal section through
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which urethra can pass. In this channeled bone, it
was determined that urethra was present and a
spongious structure surrounded the urethra. It was
also stated that, it shaped the tip of glans penis,
had a circular structure and moreover consisted of
two different structures (pars longa glandis and

bulbus glandis). The measurements of pars longa
glandis and bulbus glandis are given in Table 2.

Preputium was observed as a skin fold covering
the penis. It was determined that this skin fold
consisted of two layers such as internal and
external.
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3D reconstruction

Three dimentional reconstruction of the penis and

os penis was performed. The measurement values

of the measurements as shown in Table 3 and 4.
The length of the penis obtained by mimics
program and digital calliper were not difference

(Table 3).

Table 3: Morphometric measurements of red fox penis obtained by digital calliper and mimics program.

Length of the penis
Number of foxes Digital Calliper (mm) Mimics programme (mm)
1 94.98 94.86
2 93.45 93.39
3 94.72 94.60
4 95.16 95.02
5 94.78 94.67
6 94.56 94.48

Table 4: Morphometric measurements of os penis obtained by mimics program.

Number of  Length of the Width of the Length ofthe Width ofthe  Dorsoventral
foxes os penis os penis sulcus sulcus thickness
(mm) (mm) urethralis urethralis (middle)
(mm) (mm) (mm)

1 66.94 6.02 3.15 45.26 3.63

2 65.32 5.71 2.97 43.86 3.48

3 66.84 5.89 3.09 44.78 3.54

4 67.53 6.25 3.37 45.59 3.74

5 66.85 5.87 3.01 4541 3.61

6 66.76 5.83 3.08 45.35 3.58

Discussion Testis volume of dog is significantly larger in the

Scrotum of carnivore was in inguinal region which
was paralle]l to planum medianum (Kénig and
Liebich, 2015). It was determined that scrotum of
the fox was like the ones in other carnivores and
its raphe scroti was not so clear. Scrotum was
joined to the body wall through a narrow neck in
oryx of ruminants and in a floppily position
(Eljarah et al., 2012). Moreover, it was observed
that scrotum was not in a floppily position.
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left side than the right side (Souza et al., 2014).
Right testis of deer among ruminants (Ozofoceros
bezoarticus) was heavier than the left one (Perez et
al, 2013). Contrary to deet, it was determined the
left testis of fox was larger than the right one as in
the case of dog.

Just prostate is present in carnivores as accessory
gland. Prostate is quite big and constitutes corpus
prostatae as a single lobe (Dursun, 2010). Prostate
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gland might differ due to its structure and position
(Cakir and Karatas, 2004). Prostate gland of a dog
has an oval shape dorsal face of which is flattened
and is in the caudal of urinary bladder. Urethra
passes through a little dorsal in the middle of
prostate (Mantis, 2008). For deer and oryx,
ampullary glands, vesicular glands and prostate as
rarely spread were observed as glandular glands
(Perez et al., 2013; Eljaraha et al., 2012). For
Anatolian souslik, on the other hand, vesicular
gland, prostate and bulbourethral gland are placed
at the beginning of urethra (Cakir and Karatas,
2004). Prostate in Anatolian souslik is on the
dorsal face of begining of urethra and as a single
lobe on the ventral face of rectum (Cakir and
Karatas, 2004). Prostate gland of monkey is like a
cone (Prakash et al., 2009). Prostate of a fox, on
the other hand, is circular and it was observed that
it was in the caudal of urinary bladder as similar to
dogs. Moreover, it was stated that urethra passed
through the middle of prostate.

Epididymis position and location was seen to
similar to other carnivore (Dursun, 2010). While
the measurement values belonging to epididymis
of deer did not differ for right and left sides (Perez
et al, 2013), the measurement values belonging to
left epididymis of fox were higher than those of
right side.

Glans penis in carnivors is quite long and it
clongates on the whole length of os penis (Sisson
and Grossman, 1975). It was determined that the
same properties were observed for the foxes as in
the case of other carnivores. Glans penis carries
ostium urethra externum in all mammalian pets
except little ruminant (Kénig and Liebich, 2015).
Glans penis of fox, which is a wild animal, was
observed as coming out with ostium urchtra
externum. Glans penis of a monkey, on the other
hand, is triangular in shape or like a button
(Prakash et al., 2009). Penis of a hyena, a wild
carnivore, is chisel-shaped (Cunha et al, 2014). It
was observed that penis and penis glans of a fox
are circular.

Mouse which is a rodentia has an os penis. Os
penis constitutes of two sections such as proximal

and distal. Distal section has a structure of
fibrocartilaginous whereas proximal section has a
bony structure (Weiss et al., 2012). In the study of
Canady (2013), it was stated that a cartilaginous
structure was not observed on the distal tip of os
penis belonging to the fox. The absence of
cartilaginous structure might be attributed to the
fact that the materials were brought from a
museum. In this study, as similar to mouse and
according to Gultiken et al. (2004), it was
determined that the os penis of the fox has a bony
proximal section and cartilaginous distal section.
In this study os penis was measured from 3D
reconstruction images, length of it 65.32-67.53
mm, widht of it 5.71-6.25 mm, and dorsoventral
thickness 3.48-3.74 mm. The sulcus urethralis was
measured from 3D reconstruction images, length
of it 2.97-3.37 mm, width of it 43.86-45.59 mm.
Canady (2013) measured with digital calliper as
length of the os penis 47.01-63.41 mm,
dorsoventral thickness 2.64-4.60 mm, length of
the sulcus urethralis 31.02-46.41 mm, width of
sulcus urethralis 1.70-3.59 mm, in red fox. In this

study morphometric measurement was similar to
literature (Canady, 2013).

In this study, macroanatomic and morphometric
measurements of male genital organs in red fox
were performed. In addition, 3D reconstruction of
the penis and os penis was performed and
morphometric measurements were taken from the
images. The measurements taken from 3D
reconstruction images were similar to digital
calliper measurements. So it is thought that this
study, using 3D reconsruction techniques could
make anatomical studies easier to do without
harming on wild animals.
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Severe Struvite Urolithiasis in Saanen Kids

Saanen Olaklarmda Siddetli Striit Urolitiyazisi
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Burdur Mehmet Akif Ersoy University, Faculty of Veterinary Medicine, Department of Internal Medicine, Burdur,
Turkey

Abstract: The owner of a goat flock admitted to our clinic with three intact male Saanen kids (3 months of age) with
the complaints of stranguria, anuria, and colic. One kid was totally anuric, the other two was dribbling little urine.
Anuric kid was dead shortly after submission. One of the other two kids was dead 4 hours after submission to our
clinic and a necropsy was performed on both kids. Several urolithiasis extracted from the cortex, pelvis of kidneys,
ureters and bladders. After necropsy, urolith samples were subjected for analysis and reported as struvite. Then, the
farm was visited and urine was collected from all kids (n=23) and 15 of them was positive for struvite urolithiasis
according sediment examination. Vitamin C (20 mg/kg) as powder was presctibed for four weeks and correction of
the ration and gradually increasing the salt content of ration to % 4 was adviced. Four weeks later no struvite crystals
were seen microscopically. Cortrection of ration and use of Vitamin C resulted in dissoluation of struvite crystals and
prevented the further occurrence of urolithisis. Vitamin C can be used as a safe urine acidifier in kids.

Anahtar Kelimeler: Struvite urolithiasis, Kids, Ration, Vitamin C.

Oz: Bir keci siiriisiiniin sahibi klinigimize ti¢ adet kastre edilmemis erkek Saanen oglaginda (3 aylik) strangutia, aniiri
ve kolik sikayetleri ile bagvurdu. Bir oglak tamamen antrikti, diger ikisinde ise ¢ok az miktarda idrar damlatma vardi.
Anitirik oglak getirildikten kisa bir siire sonra 6ldi. Diger iki oglak ise klinigimize basvurduktan 4 saat sonra 6ldi ve
tctne de nekropsi yapildr. Korteks, bobrek pelvisi, tiretetler ve mesanelerden bircok tas toplanarak nekropsi sonrast
analize tabi tutuldu ve struvit olarak rapor edildi. Daha sonra ciftlik ziyaret edildi ve tim oglaklardan (n = 23) idrar
toplandi ve bunlardan 15' sediment muayenesine gore struvit urolitiazis icin pozitifti. C vitamini (20 mg / kg) toz
olarak dort hafta boyunca verildi ve rasyonun dizeltilmesi ile rasyonun tuz iceriginin kademeli olarak % 4'e
yukseltilmesi tavsiye edildi. Do6rt hafta sonra mikroskobik olarak higbir struvit kristali gériilmedi. Rasyonun
diizenlenmesi ve C vitamini kullanimi, struvit kristallerinin erimesine neden oldu ve daha fazla trolit olusumunu
engelledi. C vitamini, oglaklarda glivenli bir idrar asitlestiricisi olarak kullanilabilir.

Keywords: Strivit tirolitiyazisi, Oglak, Rasyon, C Vitamini.
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Introduction concentration of magnesium in feedlot ration also

causes a high prevalence of magnesium
Urolithiasis is a metabolic disease characterised by ammonium  phosphate  calculi in  lambs
formation of calculi within the urinary tract and (Makhdoomi and Gazi, 2013; Radostits et al.,
may cause urethral blockage (Belknap and Pugh,

2002). Urolith formation is considered to have a

2005). It is the most common cause of urinary

tract disease in goats and sporadic occurrence can

multifactorial aetiology, however diet has been affect animal health and welfare. In goats,

supposed as the major factor. Ruminants fed obstructive urolithiasis commonly seen in young-

rations high in phosphorus, such as cereal grains, castrated males due to phosphate salts especially

commonly  develop struvite (magnesium Magnesium ammonium phosphate and calcium

ammonium  phosphate)  calculi. High
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phosphate (Belknap and Pugh, 2002; Smith and
Sherman, 2009).

Although uroliths can be found anywhere within
the urinary tract, urethroliths are responsible for
most clinical problems. Young castrated animals
are at the greatest risk because of decreased lumen
size of urethra related to a reduction in the
circulating androgenic hormones. Due to a shorter
and wider urethra in which calculi can pass easily,
female goats and kids are not predisposed
(Belknap and Pugh, 2002; Radostits et al., 2005;
Smith and Sherman, 2009).

Treatment of obstructive urolithiasis is generally
surgical to remove uroliths. Management and
dietary factors should be considered to establish a
preventive approach for urolithiasis such as
maintaining calcium to phosphorus ratio of 2:1 in
the ration and adding salt to stimulate the water
consumption and to increase urine output. Also
struvite crystals can be prevented by urine
acidification. Generally, ammonium chloride and
Vitamin C ate advised for urine acidification (Van
Metre and Smith 1991, Belknap and Pugh, 2002;
Makhdoomi and Gazi, 2013; Mavangira et al.,
2010)

The purpose of the present article is to desctibe
clinical course and treatment with Vitamin C in
Saanen kids with struvite urolithiasis.

Table 1. Haemogram and Serum Biochemistry Findings

Materials and Methods

The owner of a goat flock admitted to our clinic
with three intact male Saanen kids (3 months of
age) with the complaints of stranguria, anuria, and
colic. One kid was totally anuric, the other two was
dribbling little urine. In the anamnesis it was stated
that 10 male kids were dead with the same
symptoms in 3 days. On physical examination, kids
were dehydrated, reluctant to walk and depressed.
There was a tight bladder on abdominal palpation.
Painful attempts to urinate and vocalizing were
observed. One kid had gritty mineral deposits on
preputium. Blood samples (for haemogram and
serum biochemistry) and urine via cystocentesis
obtained for laboratory analysis. Results were
shown in Table 1, 2. Anuric kid was dead shortly
after submission and the one of other two was
dead 4 hours after submitted to our clinic and a
necropsy was performed on both. An intravenous
catheter was placed in survived kid and was
(025 mg/kg, IV).
Meloxicam (0.6 mg/kg IV) was given for analgesia

sedated with diazepam

and hyoscine butylscopolamine (2 mL IV) for its
spasmolytic effect. After sedation urethral process
was removed and uretra was massaged. Shortly
after this manipulation gritty mineral depositions
was milked out and urine flow started.

Kid 1 Kid 2 (Survived)
Leukocyte (x 10°/1) 24.000 18.000
Erythtocyte (x 102/L) 6.400 6.800
Haemotocrit (%o) % 48 %50
Haemoglobin (g/dL) %14 %13
Urea (mg/dL) 148 151
Creatinine (mg/dL) 8.4 6.9
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Table 2. Utrinalaysis Findings

Kid 1 Kid 2 (Survived)
Density 1.015 1.020
Color Reddish Reddish
Appereance Cloudy cloudy
pH 8.0 8.0
Protein +++ +++
Keton + -
Glucose - -
Blood +++ +++
Microscopy Numerous erythrocyte, leukocyte Numerous erythrocyte, leukocyte and
and struvite crystals struvite crystals
Results ration given to the kids was random (Low fiber,

At the necropsy bladders was intact and distended
with reddish urine. Kidneys were enlarged. Several
urolithiasis extracted from the cortex, pelvis of
kidneys and bladders (Figure 1,2). Also a urolith
seen in ureter in anutic kid, which was lead to
hidronefrosis (Figure 3). After necropsy, urolith
samples were subjected for analysis and reported
as struvite.

Then, the farm was visited and urine was collected
from all kids (n=23) and 15 of them was positive
for struvite urolithiasis according to the urinalysis
and sediment examination. It was seen that the

high grain) and mineralized artesian water was
used for water source. Vitamin C (20 mg/kg) as
powder was prescribed for four weeks and
correction of the ration and gradually increasing
the salt content of ration to % 4 was adviced.
Urine pH was checked 1 week apart to ensure the
urine pH was between 6-6.5. Four weeks later after
initiation of Vitamin C therapy, no struvite crystals
were seen microscopically. Dietary management
and use of Vitamin C resulted in dissoluation of
struvite crystals and prevented the occurrence of
urolithisis. No other kid was dead in this period.

Figure.1 Uroliths in cortex and pelvis of kidneys
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Figure 2. Urolith in bladder

Figure 3. An urolith seen in ureter in anuric kid, which was lead to hidronefrosis

Discussion

Urolithiasis is a common frustrating disorder in
both sexes in goats, however urinary blockage is
usually seen among males of any age but
particulatly castrated male goats (Matthews, 2016;
Riedi et al., 2018, Videla and Van Amstel 2016).
of  penile
development, so the urethra remains narrow

Castration  causes interruption

(Belknap and Pugh, 2002; Smith and Sherman,
2009). Although eatly castration has reported as
one of the main causes of urolithiasis in sheep and
goats none of the kids in this study was castrated.

Uroliths are formed by precipitation or
crystallisation of mineral salts on an organic
matrix. Their formation is, therefore, dependent
on a number of factors, especially dietary and
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environmental. Uroliths in goats and sheep are

most commonly reported as phosphatic
complexes and calcdum salts. Phosphatic
complexes include magnesium ammonium

phosphate (struvite) and calcium phosphate; occur
in alkaline urine; associated with consumption of
cereals and pelleted rations. Factors which increase
urinary phosphorus excretion increase the risk of
the formation of insoluble phosphates and urinary
calculi. In ruminants, urinary excretion of
phosphorus is normally very low (Matthews, 2016;
Radostits et al., 2005). Excess phosphorus is
secreted into the digestive system via saliva and
excreted in the faeces. But at a certain level the
salivary phosphorus recycling system becames
saturated and urinary phosphorus excretion
occurs. Low levels of dietary calcium also oppose
phosphorus absorption in the intestine. If the
dietary calcium:phosphate ratio is low (< 1.5:1)
phosphorus absorption and therefore urinary
phosphorus load is increased. Low fibre/high
grain diets also cause a decrease in amounts of
saliva thus decreasing the amount of phosphorus
excreted in the faeces. Any reduction in voluntary
water consumption will lead to concentrated urine
and increased likelihood of calculi formation
(Matthews, 2016; Radostits et al., 2005; Videla and
Van Amstel 2016). A genetic predisposition to
calculi formation has been reported in Saanen
males (Matthews, 2016). Random ration is thought
to be the biggest source of the problem in this
farm. The fact that the farm owner does not
receive any nutritional advice support before the
problem and that the problem is not repeated
when the ration is arranged in order to prevent the
re-occurrence of the problem shows that our

hypothesis is correct.

Management and dietary factors should be
considered to establish a preventive approach for
urolithiasis. Providing calcium to phosphorus ratio
of 2:1 in the ration and increasing the salt levels to
stimulate the water consumption and to increase
urine output and urine dilution is essential. Also
struvite crystals can be prevented by urine
acidification. Generally, ammonium chloride is
advised for urine acidification (Van Metre and
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Smith 1991, Makhdoomi and Gazi, 2013;
Mavangira et al., 2010), however prolonged use of
ammonium chloride may cause osteopenia and
also not palatable for animals (Radostits et al.,
2005; Smith and Sherman, 2009). Vitamin C was
reported to obtain satisfactory results in acidifying
sheep urine even in small doses (3-4 mg/kg) and
has no major side effects (Belknap and Pugh,
2002). In the present study the authors chose the
Vitamin C as urine acidifier and checked the
acidifier effect 5 day apart. Vitamin C provided a
good urine pH of 6-6.5 for four weeks. Also no
side effects seen that can be attributed to Vitamin

C.

In conclusion, it was seen that struvite urolithiasis
may be seen in an eatly age such as 3 month in
non-castrated kids. Dietary management and use
of Vitamin C resulted in dissoluation of struvite
the of
urolithisis. Vitamin C can be used as a safe urine

acidifier in kids.

crystals and prevented occurrence
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Isparta Ili ve Cevresinde Sigircilik Isletmelerinde Bovine Viral Diyare Virus (BVDV)
Enfeksiyonunun Serolojik Olarak Arastirilmasi

Serological Investigation of Bovine Viral Diarrhea Virus (BVDV’) Infection in Dairy Cattle Herds in Isparta Province
Ilker BILGILI™*, Nuri MAMAK?
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2Burdur Mehmet Akif Ersoy Universitesi, Veteriner Fakiltesi, I¢ Hastaliklart Anabilim Dali, Burdur, Tirkiye

Oz: Bu calisma, Isparta Ili ve cevresinde sigircilik isletmelerinde Bovine Viral Diyare Virus (BVDV) enfeksiyonunun
seroprevalansinin arastirilmast amaciyla yapildi. Calismada, 24 isletmeden toplanan 6 ay -12 yash 460 adet disi sigir kan
serumu kullanildi. Hayvanlara ait kan 6rnekleri V. Jugularis’ten 10 ml’lik steril vakumlu tiiplere alindi. Ttpler 2000
devirde 10 dk. santrifiyj edildi. Serumlar test yapilincaya kadar -25 C’de detin dondurucuda saklandi. Serumlarda
BVDV’una karst antikor (Ab) varligini beliflemek icin BVDV (Ab)-ELISA, BVDV antijen (Ag) varligini belitlemek
amactyla BVDV (Ag)-ELISA test kitleri kullamuldi. Alinan kan 6rneklerinden 346’st (%075.22) seropozitif, 114’
(%024.78) seronegatif ve 5 tanesi de (%1.09) persiste enfekte (PI) olarak belirlendi. Holstayn %76.22, Simental %72.22,
Montofon irkinda %46.15 oraninda seropozitiflik tespit edildi. Irklara gére ve yas gruplart arasindaki seropozitifligin
istatistiksel actdan anlamli oldugu belitlendi (p<<0.05). Ayrica yas arttik¢a seronegatifligin azaldigt saptandi. Bu ¢alisma,
Isparta 1li ve cevresinde BVD enfeksiyonunun seroprevalansini tespiti amactyla yapilan ilk calisma 6zelligi
tastmaktadir. Sonug olarak; BVDV enfeksiyonu seropozitiflik ve PI orani degerlendirildiginde, enfeksiyonun Isparta
Ili ve gevresinde yaygin oldugu goriilmektedir. Bu nedenle hastaliga karst gerekli kontrol ve koruma galismalarinin
yapilmast bélge ve tlke ekonomisi icin 6nem arz etmektedir.

Anahtar Kelimeler: BVDV, ELISA, Isparta, seroloji, sigir.

Abstract: The aim of this work is to investigate the seroprevalance of Bovine Viral Diarthoe Virus (BVDV) infection
in the cattle farm in Isparta and its provinces. In the study 460 female bovine serum aged between 6 months-12 years
situated in 24 farm were used. Blood samples of the animals from V. jugularis were collected into 10 ml sterile vacuum
tubes. Tubes were centrifuged for 10 min at 2000 rpm. Serum samples were stored in a freezer at -25 C until they
used. To determine the presence of BVDV antibodies (Ab) in the serum BVDV (Ab)-ELISA test kits and to
determine the presence of BVDV antigen (Ag) in the serum BVDV (Ag)-ELISA test kits were used. Out of 460
obtained blood samples 346 (74.35%) were seropositive, 114 (23.91%) were seronegative and 5 (1.09%) were
determined as persistent infected (PI). Seropositivity rate by breeds were determined as 76.22% in Holstein, 72.22%
in Simmental and 46.15% in Montofon breed. Seropositivity between breeds and age groups were determined
statistically significant (p<<0.05). Furthermore, it was detected that as age increases seronegativity decreased. This study
is the first study conducted in order to determine the seroprevalence of BVD infection in Isparta and its provinces.
As a result; when the seropositivity and PI rates of BVDV infection was considered the infection is widespread in
Isparta and its provinces. Therefore, it is important to design control and protection precautions against disease to
improve regional and national economy.

Keywords: BVDV, ELISA, Isparta, serology, cattle.
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Giris
Bovine Viral Diarrhea Viriis (BVDV) enfeksiyonu olmaktadir (Ridpath ve ark., 2010; Xue ve ark,,
diinya genelinde yaygin bir patojen olup, sigir 2009). Viris, gesitli viriillense sahip olup, sigirlarda
yetistiriciliginde ciddi ekonomik kayiplara neden klinik ve subklinik seyir g&sterir. Enfeksiyona
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maruz kalan hayvanlarda solunum, sindirim ve
genital organlarda ciddi lezyonlar,
immiunstpresyon, siddetli ishal, mukozal hastalik
(MD), gebe hayvanlarda abort, yeni doganlarda
konjenital defektler, malformasyonlar ve neonatal
mortalite ile seyretmektedir (Greiser-Wilke ve ark.,
2003; Rodning ve ark., 2010). Bir siride erken
embriyonik Sliimler, mumifikasyonlar, konjenital
malformasyonlar, yavru atmalar, dol tutma
problemleri, solunum sistemi enfeksiyonlart, ishal,
ates, l6kopeni ve trombositopeni gibi bulgularin
yer almasi hastaliktan stiphe ettirir (Decaro ve ark.,
2012). Hastalikta, embriyonik 6lim, fotal
mumifikasyon, gebelik oraninda diisme, abort,
erken dogum, 6li dogum, konjenital defekt, ciliz
buzagl dogumu ve Persiste enfekte (PI) hayvan
dogumu gerceklesmektedir  (Grooms, 2004,
McGowan ve ark., 1993; Robert ve ark., 2004).
Etkilenen buzagilarda ataksi, genis tabanli durus,
sendeleyerek yiirime, kalkmaya calisirken geriye
disme, katarakt, mikroftalmi, optik nevritis, retinal
dejenerasyon, timus hipoplazisi, hipotrikoz,
alopesi, sirtlan hastaligi, bukleli kil 6rtisd,
brachygnathia, gelisme geriligi, kemik gelisiminde
dengesizlik sekillenmektedir (Radositist ve atk.,
2006). BVDV kontrol programi olmayan
tlkelerde, yaklastk %1-2 oraninda Persiste infekte
(PI) hastalar ile kargilasilir (Duong ve ark., 2008).
Tirkiye’de BVDV hastaligimn prevalanst %46-86
oraninda, persiste enfekte hayvan vathigl ise
%0.07-4.9 arasinda degismektedir (Avel ve Yavru,
2013). Bu calismada, Isparta Ili ve cevresinde
sigircilik isletmelerinde Bovine Viral Diyare Virus
(BVDV)

arastirilmast amaclandu.

enfeksiyonunun  seroprevalansinin

Gereg ve Yontem
Kan Ornekleri

Calisma icin Siileyman Demirel Universitesi
Hayvan Deneyleri  Yerel Etik Kurulu’nun
06.03.2014 tarih ve 01 sayilt karar ile etik kurul izni
alindi. Caligma, Isparta ili ve cevresinde 24 adet
farkli isletmeden 6 ay ile 12 yas arasinda BVDV
astst uygulanmamus saglikhh gérinime sahip 460
tane digi sigir ile ytritildi.

Vena jugularis’ten 10 ml kan uygun sekilde alindu.
Kanlar 2000 devirde 10 dakika santrifiij edilerek
ctkarlan serumlar -25°C’de ¢alisma yapilincaya
kadar saklandi.

ELISA Testi

BVDV (Ab)-ELISA (IDEXX BVDV-Total Ab,
Switzetland) ve BVDV (Ag)-ELISA (IDEXX
BVDV Ag/Setum Plus, Switzetland) kitleti
kullanildi. Kan serumlant ve kitte kullanidan
kimyasallar oda sicakligina gelecek —sekilde
ortalama 1 saatik zaman diliminde oda

sicakhiginda bekletildi.
BVDYV (Ab) Testi

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

BVDYV (Ag) Testi

Elde edilen serum 6rnekleri BVDV antijen varligt
yontnden direkt ELISA IDEXX, BVDV Ag test,
Switzetland) ile incelendi.

Istatistiksel Analiz

Bu calismada, 1rklar ve yas gruplatt arasinda Chi-
Square (X2) testi (Minitab 16 statistical software,
USA) ve korrelasyon testi (Minitab 16 statistical
software, USA) ile istatistiksel analizleri yapildi.
p<0.05’ten kiictik olan degerler istatistiksel olarak
6nemli kabul edildi.

Bulgular
ELISA Sonuglart

ELISA test kiti kullanilarak 460 adet sigirda yapilan
calismada 342 adet seropozitif (%74.35), 110 adet
seronegatif (%23.91), 8 adet (%1.74) siipheli
bulundu. Stipheli hayvanlardan 45 giin sonra tekrar
kan alindt ve test yapidt. Stpheli olan 8 hayvanin
4 tanesi seropozitif, 4 tanesi seronegatif olarak
tespit edildi. Kan o6rneklerinin, serolojik olarak
sayisal ve oransal dagilimlart Tablo 1 ve Tablo 2’de
sunulmustur.
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Tlgeler bazinda serolojik bulgular
degerlendirildiginde; Atabey ilcesinden 40 adet kan
alinds, 36 (%90) tanesi seropozitif, 4 (%10) tanesi
seronegatif olarak bulundu. Egirdir ilgesinden 37
adet kan alindi, 32 (%86.49) tanesi seropozitif, 5
(%13.51) tanesi seronegatif bulundu. Goénen
ilcesinden 48 adet kan alindi, 42 (%87.50) tanesi
seropozitif, 6 (%12.50) tanesi seronegatif bulundu.
Keciborlu ilcesinden 49 adet kan alindi, 42
(%85.71) tanesi seropozitif, 7 (%14.29) tanesi
seronegatif tespit edildi. Senirkent ilcesinde 63 adet
kan alindi 52 (%82.54)

tane  seropozitif,

11 (%17.46) tane seronegatif belirlendi.
Sarkikaraaga¢ ilcesinden 103 adet kan alindt 77
(%074.76) tane seropozitif, 26 (%25.24) seronegatif
bulundu. Yalvag ilcesinden 111 adet kan alindi 57
(%51.35) tanesi seropozitif, 54 (%048.65) tanesi
seronegatif, Isparta ili merkezinde ise 9 tane kan
alindt 8 (%88.89) tanesi seropozitif, 1 (%11.11)
tane seronegatif tespit edildi. Oransal dagilimlar
Tablo 2’ de sunulmustur. (Tablo 2)

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

Serolojik Sonug Hayvan Sayis1 Oran (%)
Seropozitif 346 75.22
Seronegatif 114 24.78
Toplam 460 100

Tablo 2. Isparta ili ve ¢evresinde kan 6rnegi alinan yetlerin 6rnek sayilari, serolojik olarak sayilart ve oransal

dagilimu.
Ornek Alinan Seropozitif Seronegatif Tf)plam
Yerler Ornek
Hayvan Sayis1 % Deger Hayvan Sayis1 % Deger Say1s1
Merkez 8 88.89 1 11.11 9
Atabey 36 90 4 10 40
Egirdir 32 86.49 5 13.51 37
Gonen 42 87.50 6 12.50 48
Keciborlu 42 85.71 7 14.29 49
Senirkent 52 82.54 11 17.46 63
Sarkikaraagac 77 74.76 26 2524 103
Yalvag 57 51.35 54 48.65 111
Toplam 346 114 460
Serolojik  bulgularin  irklara  gére  dagilimu tanesi seropozitif, 7 (%53.85) tanesi seronegatif

incelendiginde; holstayn 1kt sigirlardan 429 adet
alinmis  olup 327 (%76.22)
seropozitif, 102 (%23.78) seronegatif olarak tespit
edildi. Simental 1irki sigirlardan 18 adet kan

numune tanesi

numunesi alindt 13 (%72.22) tanesi seropozitif, 5
(%27.78) tanesi seronegatif bulundu. Montafon
irkindan 13 tane kan numunest alindi 6 (%46.15)

107

olarak belitlendi.
hayvanlarin irklara gére sayisal ve oransal dagilim
tablo 3’te sunulmustur. (Tablo 3)

Seropozitif ve seronegatif

Serolojik bulgularin, yas araligina gére dagiliminda
6 ay-3 yas grubu arasinda 146 adet hayvandan 74
(%50.68) tanesi seropozitif, 72 (%49.32) tanesi
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seronegatif, 3-6 yas grubu arasinda 207 hayvandan
170 (% 82.13) tanesi seroporzitif, 37 (%17.87)
tanesi seronegatif; 6 yas ve Uzerindeki grup
arasinda ise 107 hayvandan 102 (%95.33) tanesi
seropozitif, 5 (%4.67) tanesi seronegatif olarak
belirlendi. Seropozitif ve seronegatif hayvanlarin
yas gruplari arasinda sayisal ve oransal dagilim
Tablo 4’te sunulmustur. (Tablo 4)

CGalismada, Egirdir ilgesinde 1 Gonen

tane,

ilcesinde 1 tane, merkezde 1 tane ve Senirkent

ilgesinde bir isletmede 2 tane olmak tizere Isparta
ili ve ¢evresinde 460 adet disi sigirdan 5 (%01.09)
tanesi antijen pozitif bulundu. 45 giin sonra antijen
pozitif olan hayvanlardan ikinci kez kan numunesi
alinarak antijen arandi. 5 hayvanda yine antijenin
pozitif oldugu tespit edildi ve bunlar persiste
enfekte hayvan olarak degerlendirildi. Antijen
pozitif olan hayvanlarin Isparta 1li ve cevresine
gbre oransal dagihmi Tablo 5te sunulmustur.

(Tablo 5)

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

Ik Seropozitif Seronegatif

Hayvan Sayis1 % Deger Hayvan Sayis1 % Deger
Holstayn 327 76.22 102 23.78
Simental 13 72.22 5 22.78
Montafon 6 46.15 7 53.85
Toplam Say1 346 114

Tablo 4. Seropozitif ve seronegatif hayvanlarin yas gruplart arasinda sayisal ve oransal dagilimi.

Yas Seropozitif Seronegatif
Hayvan Sayis1 % Deger Hayvan Sayis1 % Deger

6 ay-3 yas 74 50.68 72 49.32
3-6 yas 170 82.13 37 17.87
6 yas ve Uzeri 102 95.33 5 4.67
Toplam Say1 346 114

Tablo 5. Antijen pozitif olan hayvanlann Isparta Ili ve cevresine sayisal ve oransal dagilimu.
Antijen Pozitif Antijen Pozitif Hayvan sayist Oran
Olan Yerler Hayvan Sayis1 (%)
Merkez 1 9 11.11
Atabey - 40 -
Egirdir 1 37 2.70
Goénen 48 2.08
Keciborlu - 49 -
Senirkent 2 63 3.17
Sarkikaraagac - 103 -
Yalvag - 111 -
Toplam 5 460 1,09
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Istatistiksel Degetlendirme

Laboratuvar calismalart sonucunda elde edilen
veriler 1s1¢inda yas gruplart ve 1rklar arasinda
istatistiksel acidan farkin olup olmadigi Chi-Square
(X?) Test’i kullanilarak belirlendi. Tablo 6 ve Tablo
7’de sunulmustur. (Tablo 6 ve 7)

Tablo 6’da gorildigt gibi yas gruplart arasinda
(p<0.05) istatiksel 6nem belirlendi. Ayrica, yas ile

Tablo 6. Yas gruplar arasinda X testi istatistik tablosu.

seropozitif ve seronegatiflik arasindaki korrelasyon
testine gore yas artttkca seronegatifligin azaldigi
saptandi.

Holstayn, Simental, Montafon 1rklar arasinda da
istatiksel 6nem belirlendi (p<<0.05). Tablo 7°de
yapitlan  harflendirmeye gére  degerlendirme
yapildiginda, farklt harfler tasiyan gruplar arasinda
fark 6nemlidir.

Yas n Seropozitif (n)  Seronegatif (n) % P degeri
6 ay- 3 yas 146 74 72 50.68 *
3 —06yas 207 170 37 82.13 *
6 yas ve Uzeri 107 102 5 95.33 *
*P<0.05
Tablo 7. Irklar arasinda arasinda X? testi istatistik tablosu.
Irk n Seropozitif (n) Seronegatif (n) %o Harflendirme
Holstayn 429 327 102 76.22 a
Simental 18 13 5 72.22 ab
Montafon 13 6 7 46.15 b
Chi-Square=6.211 p= 0.045
Tartigma BVDV’  nin  prevalansy, dinyamn  farkh

Bu c¢alismada, hayvan sahiplerinden alinan
anamnezlerde 6li dogumlar, gelisme geriligi,
kongenital defekt, ciliz buzagi dogumu, degisken
morbiditeli pnomo-enterit, dol tutma
problemlerinde artis oldugu bilgisine ulasildi. Bu
klinik bulgular; bircok viral, bakteriyel hastaliklarin
yant sira beslenme yetersizlikleri gibi nedenlerden
de kaynaklanabilir. Fakat bu ¢alismada, BVDV
enfeksiyonu seroprevalansinin %7522 ve PI
oraninin %1.09 olarak tespiti, bu klinik bulgularin
BVDV enfeksiyonundan kaynaklandiginin 6énemli
bir gostergesidir.

bélgelerinde degisiklik géstermekte ve %12-89
arasinda oldugu bildirilmektedir (Kuta ve atk.,
2013).

Ulkemizde BVDV
arastirmalarinda; Aydin Yoéresinde %86 (Tan ve
ark., 2006), Burdur’da 9%76-81.5 (Kale, 2007;
Oztiirk ve ark., 2012), Konya ve cevresinde
%90.63 (Kayacan ve Yapiai, 2008),
Afyonkarahisar’da %84.6 (Erol ve ark., 2014),
Samsun, Sivas, Tokat Illerinde %20.19 (Yazict ve
ark., 2007), Mugla ili ve ¢evresinde %49.9 (Sisman
ve Akkan, 2008) seropozitiflik rapor edilmistir.

seroprevalanst
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BVDV
seroprevalanst %75.22 oraninda tespit edildi. Bu

Bu  calismada  ise enfeksiyonu
oran Isparta’ya komsu olan Burdur bélgesindeki
seropozitiflik (Kale, 2007; Oztiitk ve ark., 2012)
degerine yakin iken, Aydin (Tan ve ark., 2000),
Konya (Kayacan ve Yapict, 2008), Afyonkarahisar
(Erol ve ark, 2014) illerinde belirlenen
seroprevalanstan dustik, Samsun, Sivas, Tokat
(Yazict ve ark., 2007) ve Mugla (Sisman ve Akkan,
2008) illerindeki seroprevalanstan yiksektir. Bu
farkliliklar; kullanilan test
yontemlerinin  farkli olmasindan, materyallerin

arastirmada

toplandig: isletmelerde PI hayvan varliginin olup
olmadigindan, bolgelerdeki hayvan hareketlerinin
cok veya az olmasindan ve hastaliga karst herhangi
bir koruyucu 6nlem alimip alinmadigindan
kaynaklanabilir. ~ Persiste  hayvanlarin  stird
icerisinde  yayginhigt diinya genelinde %1-2
oranindadir (Houe, 1999; Wittum ve ark., 2001).
Bir stirtide seropozitiflik oraninin yitksek olmast o

surl icerisinde PI hayvanin varliginin gostergesi
sayllmaktadir (Houe, 1999).

Houe ve Meyling (1991) tarafindan Danish siitcii
stiriilerinde yaptiklan calismada, %1.4 oraninda PI
hayvan tespit etmislerdir. Hashemi Tabar ve ark.
(2010) tarafindan, Iran’da abort yapmis ineklerden
topladiklart serum 6rneklerinde %1.67 oraninda PI
hayvan belirlemislerdir.

Ulkemizde, Burgu ve ark. (2003) tarafindan
Turkiye'nin farklt bélgelerinde bulunan 26 stit
sigirciligy isletmesinde persiste enfeksiyon oranint
%0.61-0.83, Simsek ve Oztiirk (1997) tarafindan
Konya’da %0.7, Bulut ve ark. (2000) tarafindan
Konya bélgesinde %0.1, Ak ve ark. (2002)
tarafindan Trakya yoresinde %3.07, Tan ve ark.
(2000) tarafindan Aydin ili ve gevresinde %4.9
olarak bildirmislerdir.

Bu ¢alismada, 460 tane hayvandan 5 tanesi (%1.09)
persiste enfekte (PI) olarak belirlendi. Calismada
tespit edilen PI orant dinya genelinde bildirilen
oranlarla uyumlu iken (Hashemi Tabar ve ark.,
2010; Houe, 1999; Houe ve Meyling, 1991; Wittum
ve ark., 2001), tlkemizde belitlenen PI oranlari ile
farklilik gostermektedir (Ak ve ark., 2002; Burgu
ve ark., 2003; Simsek ve Oztiitk 1997, Tan ve ark.

20006). PI oraninin tlkemizdeki bazt ¢alismalarda
dustik olmast, arastirma bolgelerinde daha 6nce
yapilan arastirmalarda tespit edilen (Bulut ve
ark.,2006; Simsek ve Oztiirk, 1997) PI hayvanlarin
eradike edilmesinden, PI oranin yitksek olmast (Ak
ve ark., 2002; Tan ve ark. 2006) ise bolgelerde PI
enfekte hayvan tespiti ile ilgili arastirmanin az
olmast ve hastalikla ilgili yeterli koruma ve kontrol
onlemlerinin alinmadigindan kaynaklanabilir.

Hastaligin seroprevalanst irklara gbre
degerlendirildiginde; holstayn 1kt sigirlardan
alinan 429 adet kan numunesinin 327 (%76.22)
tanesi seropozitif, 102 (%23.78) seronegatif
bulundu. Simental 1rki sigitlardan alinan 18 adet
kan numunesinin 13 (%72.22) tanesi seropozitif, 5
(%27.78) tanesi seronegatif tespit edildi. Montafon
irkindan alinan 13 tane kan numunesinin 6
(%046.15) tanesi seropozitif, 7 (%53.85) tanesi
seronegatif olarak saptandi. Holstayn, Simental,
Montafon 1rklart arasinda da (X2) testine gore
istatiksel Onem belirlendi (p<<0.05). Sisman ve
Akkan (2008) tarafindan yapilan arastirmalarinda,
itk yoninden montafon 1kt ile holstayn,
simmental ve melez irklar arasinda istatiksel
énemin oldugunu bildirmistir. Ayrica, Tssi ve ark.
(2006), BVDV enfeksiyonunda saf irklarin etkene
karst serum nétralize antikor Urettiklerini,
hastalarda ¢ogunlukla birka¢ giinde iyilesme
oldugunu ve hastaligin subklinik ilerledigini
bildirmislerdir.

Mockeliuniene ve ark. (2004) tarafindan yapilmus
olan bir arastirmada yas artttkca seropozitiflik
yiizdesinin artigim bildirmislerdir.

BVDV
seroprevalansinin yas araligina gére dagiliminda 6

Bu calisgmada, enfeksiyonunun
ay-3 yas grubu arasinda 146 adet hayvandan 74
(%50.68) tanesi seropozitif, 72 (%49.32) tanesi
seronegatif, 3-6 yas grubu arasinda 207 hayvandan
170 (% 82.13) tanesi seropozitif, 37 (%17.87)
tanesi seronegatif; 6 yas ve izerinde ki grup
arasinda ise 107 hayvandan 102 (%95.33) tanest
seropozitif, 5 (%4.67) tanesi seronegatif olarak
belirlendi. Yas gruplart arasinda en dusik
seropozitiflik yiizdesi 6 ay-3 yas grubu arasinda
%50.68, en yiiksek seroporzitiflik 6 yas ve tzer
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olan grupta %95.33 olarak tespit edildi. Yas
gruplart  arasinda  (p<<0.05) istatiksel ~6nem
belirlendi. Ayrica yas ile seropozitif ve
seronegatiflik arasindaki korrelasyon testine gore
vas artttkca seronegatiflik azaldigi saptandi. Diger
bir ifadeyle, calismada yas arttikca seropozitiflik
yizdesinin arttugt gbrilmis olup bu durum
Mockeliuniene ve ark. (2004) tarafindan yapilan
aragtirma ile uyumludur.

Sonug

Calismanin  bulgularina  gére; Isparta 1li ve
cevresinde sigircilik isletmelerinde Bovine Viral
Diyare Virus (BVDV) Enfeksiyonu icin %75.22
oraninda seropozitiflik ve %1.09 oraninda persiste
enfekte (PI) hayvan belitlenmistir. Sonug olarak;
BVDV enfeksiyonunun seropozitiflik ve PI oram
degerlendirildiginde, enfeksiyonun Isparta 1li ve
cevresinde yaygin oldugu gorilmektedir.  Bu
nedenle hastaliga kars1 gerekli kontrol ve koruma
6nlemlerinin alinmast bélge ve tilke ekonomisi i¢in
6nem arz etmektedir.

Moennig ve ark. (2005) tarafindan PI hayvanlarin
suriden cikarilmasint 6nermekteditler. Calismada,
PI hayvan olarak degerlendirilen 5 tane hayvan i¢in
isletme sahiplerine, bu hayvanlarin kesime sevk
edilmesi Onerilmistir.

Persiste enfekte hayvanlarin identifikasyonu ve
BVDV

enfeksiyonuna karst immdunitenin arttirtdmasi,

eliminasyonu, astlama yoluyla

biyogtiivenlik  tedbirlerin  gelistirilmesi  ve
uygulanmasint iceren 3 ana ilke tizerine kontrol
programlarina odaklandmahdir (Walz ve ark.,

2010).

Turkiye’de BVD hastaligina karst hentiz belli baglt
bir koruma kontrol programi uygulamaya
konulmamigtir. Piyasada inaktif BVDV agilan
mevcut olsa da yeteri kadar uygulama alam
bulamamaktadir.

Diinya tzerinde enfeksiyonun yitksek prevalansa
sahip olmasi, tlke ve diinya hayvanciligina ciddi
etkileri olmast agisindan topyekiin koruma kontrol
programlarinin uygulanmast gerekmektedir.

Bu calismada yiiksek seropozitiflik beliflenmistir.
Hastaliktan ati olmayan hayvanlarin il ve ilceler
arast hareketleri hastaligin  yayllmasinda etkili
olmaktadir. Isparta’ya komsu olan Burdur,
Afyonkarahisar, Konya Illeri arasinda hayvan
hareketleri ¢ok fazla olmaktadir. Isparta, Burdur,
Mllerinde de
seroprevalansin  yiksek olmast bunun kanitt
olabilir.

Afyonkarahisar, Konya

Viral etkenler evcil hayvanlarda olusturduklan
enfeksiyon neticesinde tedavi masraflarinda artss,
verim disikligh ve 6lime baglt kayiplar sebebiyle
ckonomik 6nem arz etmekteditler (Yidirim ve
Burgu, 2005). Bu yizden BVDV enfeksiyonu
Turkiye’de miicadele edilmesi, koruma ve kontrol
programlart uygulanmasi gereken ciddi bir
hastaliktir.
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Denizli ve Burdur Yoresindeki Sigirlarda Bovine Respiratory Syncytial Virus Enfeksiyonunun
Serolojik Olarak Arastirilmast

Serological Investigation of Bovine Respiratory Syncytial 1 irus Infection in Cattle in the Denizli and Burdur Districh

Arif KARAOTCU! % Yakup YILDIRIM®

IMehmet Akif Ersoy Universitesi, Veteriner Fakiltesi, Viroloji Anabilim Dali, Burdur, Ttrkiye

Oz: Bu calisma, Denizli ve Burdur yorelerindeki sigirlarda Bovine Respiratory Syncytial Virus (BRSV)
enfeksiyonunun varliginin serolojik olarak saptanmasi ve bu yérelerdeki yayginhgt hakkinda bilgi edinilmesi amaciyla
yapilmistir. Arastirmada, Ekim 2017- Mart 2018 tarihleri arasinda hayvanciligin yogun olarak yapildigi Denizli ilinin
Actpayam, Bozkurt, Cameli, Pamukkale, Serinhisar, Tavas ilcelerinde ve Burdur ilinin Cavdir, Golhisar, Karamanli,
Tefenni ilgelerinde bulunan kii¢tik aile isletmelerinde yetistiriciligi yapilan 6 ay yastan buyik farkli itk ve cinsiyette
toplam 271 adet sigirdan kan serumu 6rnedi alinmistir. Toplanan serum 6rneklerinin indirekt ELISA ile analizleri
sonucunda BRSV seropozitifligi %76.38 oraninda bulunmustur. illere gére de BRSV antikor orant da Denizli’de
%068.38, Burdur’da %84.44 olarak tespit edilmistir. Numunelerin toplandigt illerde tespit edilen seropozitiflik oranlart
arasindaki farkliligin istatistiki acidan karsilastirldiginda 6nemli oldugu (P<0.07) belirlenmistir. Sonug olarak, Denizli
ve Burdur yorelerinde kiigtk aile isletmelerinde yetistirilen sigirlarda BRSV enfeksiyonunun yaygin olarak bulundugu
ve bu enfeksiyonun kontrolii/miicadelesi amaciyla ciddi 6nlemlerin alinmast gerektigi kanaatine varilmustir.

Anahtar Kelimeler: Bovine Respiratory Syncytial Virus (BRSV), ELISA, Seroloji, Sigir.

Abstract: This study was carried out in order to detect presence serologically Bovine Respiratory Syncytial Virus
(BRSYV) infection in cattle, located around Denizli and Burdur areas and to obtain information about its prevalence
in these areas. In the study, between the dates October 2017 and March 2018, blood serum samples were taken from
271 cattle of different breed and gender, age than 6 months in Actpayam, Bozkurt, Cameli, Pamukkale, Serinhisar and
Tavas districts of Denizli where stockbreeding is densely practiced and in small family-owned farm found in Cavdir,
Golhisar, Karamanli and Tefenni districts of Burdur. As a result of the analysis by indirect ELISA test of the collected
serum samples, BRSV seropositivity was found 76.38%. BRSV antibody ratio according to provinces was detected as
68.38% in Denizli and 84.44% in Burdur. When we statistically compared the difference between the seropositivity
rates detected in provinces where samples were collected, it was considered as fairly important (P<0.07).
Consequently, we revealed to the conclusion that BRSV infection has been commonly seen in cattle breeded in small
family-owned businesses located around Denizli and Burdur areas and serious precautions needed to be taken so as
to control/struggle againist this infection.

Keywords: Bovine Respiratory Syncytial Virus (BRSV), ELISA, Serology, Cattle.
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Girig
Bovine Respiratory Syncytial Virus (BRSV) gosteren bircok farkl tiirde enfeksiyon olusturan
dinyada yaygin olarak gorilen sigirlarin 6nemli respiratory syncytial viruslar yeralir (Evermann ve
solunum  sistemi enfeksiyon  etkenlerinden ark., 1985; Shadomy ve ark.,, 1997). BRSV,
birisidir. ~ BRSV  Paramyxoviridae  ailesindeki néyraminidaz ve hemagliitinin aktivitelerine sahip
Preumovirinae alt ailesinin Pneumovirus genusunda olmamast ile Paramyxoviridae familyasinin diger
bulunan RNA’I ve zarlt bir etkendir. Bu genusta tyelerinden farklilik gosterir (Cash ve atk., 1977;
antijenik ve yapisal olarak birbirlerine benzerlik Matthews ve ark., 2000). Bu virusun yapisinda 5
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adedi zarda (tutunma glikoproteini G, flizyon
proteinleri F1-F2, matriks proteinleri M1-M2 ve
kiicik  hidrofobik protein SH), 3 adedi
nitkleokapsit de (biiyitk ntikleokapsit proteini N,
fosfoprotein P ve biiytlik protein L) olmak tizere 8
adet yapisal, iki adet de yapisal olmayan (NS1 ve
NS2) toplam 10 adet protein bulunur (Lambert ve
Pous, 1983; Olmsted ve Collins, 1989; Smith,
2009).

Virus sagliklt hayvanlara direkt ve indirekt yolla
bulasmakla birlikte en yaygin olarak aerosol yolla
bulasir (Stott ve Taylor, 1985; Kimman ve ark.,
1988; Wellemans, 1990; Elvander, 1996). BRSV
enfeksiyonunun prevalans oranlart cografi konum,
iklim ve atmosferik basin¢ farkliliklarina gore
degisiklik gosterir (Mohanty ve ark., 1975;
McNulty ve ark., 1983; Kimman ve ark., 1988).
Hastalik mevsimle iliskili olup, diisik atmosferik
basincin hakim oldugu sonbahar-kis aylarinda
daha fazla gériliir (Bryson ve ark., 1982; Edwards
ve ark., 1984; Kimman ve ark., 1988). BRSV
enfeksiyonunun gelisiminde strii yonetimi ve
barinma kosullar: 6nemli rol oynar. Geng sigirlarla
yasllarin bir arada bulunmasi, ahir ortaminin
havasiz olmasi, nakil, stitten kesme ve kalabaliga
bagli stres BRSV enfeksiyonu salginlarina sebep
olabilmektedir (Bryson ve atk., 1978; Pirie ve atk.,
1981).

Dogal enfeksiyonlarda aniden ortaya cikabilen,
BRSV enfeksiyonunun inkiibasyon periyodu kisa
oldugu icin duyath popiilasyonlarda yayilimi ¢ok
hizlidir (Bryson ve ark., 1978; Edwards ve ark.,
1984). Hastalik ¢ogunlukla 3-9 ay yastaki geng
sigirlarda akut tablo olustururken ileri yastaki
sigirlarda subklinik olarak seyreder (Fulton ve ark.,
1982; Elvander, 1996). Farkli hayvan tiirlerinde
benzer Kklinik semptomlar olusturan virus,
yerlestigi dokuya gére st ve alt solunum sistemi
veya her ikisinin birlikte enfeksiyonuna neden olur.
Ates, istahsizlik ve gittikce ilerleyen bir 6kstirtikle
baslayan hastaliga nazal ve okiiler akintilar eslik
eder. Solunum  sayisindaki  belirgin = artis,
konjunktivitis, abdominal solunum ve bas-boyun
bolgesinde O6dem agir vakalarda karsiagilan
bulgulardandir.

isletmelerde

Enfeksiyonun gorildigi

yemden  yararlanma  glclnln

azalmast, agirlik kaybi ve erginlerde stit veriminin
azalmast gibi nedenlerle ekonomik kayiplar olusur.
Ayrica BRSV’nin hayvan sagligindaki en 6nemli
biriside  sekonder

risklerinden bakteriyel

(Mannbeimia — baemolytica  vs)  enfeksiyonlara
predispozisyon olusturmasidir (Baker ve Frey,

1985; Divers, 2007; Brodersen, 2010).

oldukca
(Wellemans, 1990). Kesin teshisin serolojik veya

Hastaligin ~ klinik  tansi zordur
virolojik yontemler kullanilarak yapilmast gerekir.
Etkenin izolasyonu amactyla hicre kiltird
calismalarinin ¢ok gii¢, masrafli ve zaman kaybina
sebep oldugu bildirilmistir. Bunun yerine teshis
icin serum noétralizasyon ve ELISA testleri
onerilmektedir (Gillette, 1983; Jalowayski ve ark.,
1990; Kellogg, 1991; Elvander, 1996; Ozkul ve
Ozsan, 1998).  Son
antikorlarinin

yapilan  calismalarda

ELISA’'nin  serum
nétralizasyon testinden daha duyarli oldugu ortaya
konulmustur (Kovarcik, 2001).

tespitinde

Bu aragtirmada, Denizli ve Burdur yoérelerinde
bulunan 6 ay yastan buyik ve BRSV’ye karsi
asgtlanmamus farkll irk, cinsiyet ve yasta olan
sigirlardan  toplanan kan serum Grneklerinde
BRSV enfeksiyonunun varliginin indirekt ELISA
yontemi ile serolojik olarak belirlenmesi ve s6z
konusu yoérelerdeki yayginligi hakkinda bilgi
edinilmesi amaglanmistir. Ayrica bu hastalikla ilgili
olarak arastirmanin planlandift bélgede higbir
calismanin  yaptmamis olmasindan  dolayida
bilgilerine katk1
hedeflenmistir.

literatr saglanmasida

Gereg ve Yontem

Bu arastirmanin yiritilmesi Mehmet Akif Ersoy
Universitesi Hayvan Deneyleri Yerel Etik Kurulu
(MAKU-HADYEK, 13.09.2017/317) tarafindan
uygun gorilmustiir.

Orneklenen Hayvanlar

Bu arastirmada, Denizli ve Burdur yo6relerinde
bulunan 6 ay yastan buytk farkl ik, cinsiyet ve
yasta 271 sigirdan koagulanlt tiipler kullanilarak
kan 6rnekleri toplandi (Tablo 1). Ornekleri alinan
sigirlardan en kiictigi 6 ay yasta, en biyugi ise 13
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Denizli
Bozkurt,

ilinden 6 adet ilcede
Cameli, Pamukkale,
Serinhisar, Tavas), Burdur ilinden ise 4 adet ilcede

yasindaydi.
(Actpayam,

(Gavdir, Golhisar, Karamanli, Tefenni) yetistirilen
sigirlardan 6rnekleme yapildi (Sekil 1).

Tablo 1. Toplanan 6rneklerin illere ve cinsiyetlerine gore dagilimi

il Erkek Disi Toplam
Denizli 95 41 136
Burdur 59 76 135
Toplam 154 117 271

=/ p N g
MeAeze\ndl \.Honaz\

P Sennh sar
Tavas

Acl paya m

Sekil 1. Denizli ve Burdur illerinin siyasi haritast

Calismada kullanilacak
belirlenmesinde openepi programi kullanilarak;

ornek say1sinin
%99,9 giiven seviyesinde, %90 giiven araligi, %10
hata payinda 473000 poptlasyon buytkligiine
(Denizli ili sigir sayist: 263983, Burdur ili sigir
saytst: 208934, 2017 yili TUIK verileri) (TUIK,
2017) sahip sturi de BRSV enfeksiyonunun
tahmini prevalansinin = %50 oraninda olmasi

degerlendirilerek 6rneklem buyikligh 271 olarak
hesaplanmistir (Openepi, 2017).
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Serum Orneklerinin hazirlanmasi

Kan numuneleri V. jugularis’ten steril olarak
koagulanli tiiplere alinip 4°C de muhafaza edilerek
laboratuara getirildi. Laboratuara getirilen kan
numuneleri 3000 rpm’de 15 dakika santrifij
edildikten sonra ayrilan serum kisimlart stok
tiiplere konularak test asamasina kadar -20°C de

saklandi.
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Enzyme Linked Immunosorbent Assay
(ELISA)

Serum Orneklerinde, indirek ELISA  yontemi
kullanilarak bovine respiratory syncytial virusa
spesifik antikorlarin varligr arastirildi. Bu amacgla
BioX Diagnostics firmasinin retti§i monoscreen
Ab ELISA BRSV (BIO K 061/5 Rochefort-
Belcika) kiti kullanildi. Bu test kiti BRS virusunun
F (fizyon)
antikorlarla

proteinine spesifik monoklonal

duyarlilagtirilmis bicimde

hazirlanmistir. Test, Uretici firmanin belirttigi

prosedire  gére  yapddt  ve sonugclar
spektrofotometrik olarak (fotometrede 450 nm,
ELISA okuyucu, Mindray MR-96A, Hamburg-
Almanya) pleytlerin her bir kuyucugunun optik
dansitesi (OD) olctilerek kantitatif degerler elde
edildi ve kitin protokoliinde beldirildigi sekilde

hesaplamalar yapild1.

Test prosediiriine gore asagidaki tablo kullanilarak,
her bir serumun pozitiflik derecesi belitlendi ve bir
artt (+) degerinden biiyiik veya ona esit olan her
bir sonuca sahip 6rnek pozitif kabul edildi.

0 + ++

+++ ++++ +++++

Val< | %20 | <Val=< | %40 | <Val =

%60

<Val= | %80 | <Val= | %100 | <Val

Istatistik Degerlendirme

Istatistik degerlendirme, Minitab 16 Statistical
Software yazilimui kullaniarak gerceklestirildi. Tller
arasinda, farkli 1tk hayvanlarda ve degisik yas
gruplarinda tespit edilen seropozitif degerler
arasindaki cesitliligin kendi i¢lerinde 6énemli olup
olmadigint belirlemek i¢in Ki-Kare (chi-square -
x2) testi kullanilarak istatistiksel analizler yapildr.

Aragtirmada P<0,05 degeri elde edilen veriler
anlamli (6nemli) olarak kabul edildi.

Bulgular

Calisama  kapsaminda toplanan 271 sigir kan
serumunda, BRSV enfeksiyonunun seroprevalansi
%76.38 oraninda tespit edildi. Iller bazinda Denizli
yoresinde %068.38, Burdur yoresinde ise %084.44
oraninda seroporitiflik belitlendi (Sekil 2).

BRSV Seroprevalans

76,38

B Denizli yoresinde Ab (+)

68,38

B Burdur Yoresinde Ab (+)

84,44

Sekil 2. Denizli ve Burdur y6relerinde seropozitiflik oranlart
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Tablo 2. Denizli ve Burdur yorelerinde BRSV Antikor (Ab) oranlar.

il Toplam BRSV Ab BRSV Ab
) Yo ) o
Denizli 136 93 68.38 43 31.62
Burdur 135 114 84.44 21 15.56
Toplam 271 207 76.38 64 23.62
Calismanin  bir boélimini  olusturan Denizli sirastyla  %75.46, %85.19, 9%85.19, %80.95

yoresinde ilge bazinda en yiiksek seropozitiflik
(%81.39) Actpayam ilcesinde tespit edildi. Denizli

flinin diger ilcelerinden Bozkurt’ta %54.16,
Cameli’de  %44.44, Pamukkale’de  %065.38,
Serinhisar’da %80.95 ve Tavas’ta ise %53.84

oraninda seropozitiflik saptand.

Yine aragtirmanin diger bolimind olusturan
Burdur yoresinde de (%096.29)
seropozitiflige ~ Golhisar rastlandi.
Orneklemenin yapildig: diger ilgelerden Cavdir’da
%385.36, Karamanl’’da %66.66 ve Tefenni’de ise
%81.03 seroporzitiflik belirlendi.

en yuksek
ilcesinde

Arastirmamizda tespit ettigimiz seropozitifligin
cinsiyetlere ~ gbre  dagilimina  baktigimizda
erkeklerde %068.83, disilerde ise %86.32 oraninda
oldugu gbrilmiistir.

Numune alman sigir irklart Holstein, Simental,
Montofon ve Angus da BRSV seropozitifligi

oraninda belirlendi. 1l bazinda degerlendirildiginde
Denizli s1g1r bu
seropozitiflik oranlart Angus irkinda  %78.94,
Holstein’de  %66.33, Simental’ de %72.72,
Montofon’da ise %60 olarak bulundu. Ayni sekilde
Burdur yoéresinde 1rklara gére seropozitifligin
dagiimi;  Angus 1rkinda %100, Holstein’de
%83.48, Simental’de %93.75 ve Montofon’da da
%50 oraninda belirlendi.

yoresindeki irklarinda

Aragtirmada, Ornekleme yapilan  hayvanlarin

yaslarina gére BRSV  seropozitiflik oranlarida

belitlenmistir. Buna gbre 6 ay-1 yas grubundaki
hayvanlarda  %068.12, 2-3 yas grubundaki
hayvanlarda  %72.52, 4-5 yas grubundaki
hayvanlarda  %93.62, 6-7 yas grubundaki
hayvanlarda  %76.92, 8-9 yas grubundaki

hayvanlarda %100, 10 yas ve tzeri grubundaki
hayvanlarda da %100 oraninda antikor pozitiflik
tespit edildi (Tablo 3).

Tablo 3. Yas gruplarina gére BRSV seropozitiflik oranlari

Yas Orneklenen BRSV Ab BRSV Ab
Hayvan Sayist  “pgi4if Negatif
say1s1 Yo say1s1 %
6 ay-1 yas 69 47 68.12 22 31.88
2-3 yas 131 95 72.52 36 27.48
4-5 yas 47 44 93.62 3 6.38
6-7 yas 13 10 76.92 3 23.08
8-9 vas 5 5 100 0 0
10 yas ve tzeri 6 6 100 0 0
Toplam 271 207 76.38 64 23.62
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Istatistik Degerlendirme Sonuglart

Yapilan istatistiksel analiz sonucunda, Denizli ve
Burdur da tespit edilen BRSV seropozitiflik
oranlart arasindaki farkliik, istatistiki acidan
onemli olarak (P<0,07) tespit edildi (¥2=9.689, P=
0.002). Buna karsin 4 farkhi sigir irkinda tespit
edilen seropozitiflik degerleri arasindaki farkliligin,
istatistiki acidan karsilastirildiginda ise Onemsiz
oldugu (P>0,05) belirlendi (x2=2.941, P= 0.401).
Yine farkli yas gruplarinda belirlenen seropozitiflik
degerleri arasindaki farkliligin da istatistiki agidan
anlamsiz oldugu (P>0,05) saptand: (x2=14.840,
P=0.011).

Tartigsma

Sigir  yetistiriciligi  yapilan isletmelerin  bagarih
olabilmesi i¢in iyi bakim ve besleme saglamanin
yani sira hayvan sagliginin da korunmasi gereklidir.
Bu baglamda solunum sistemi hastaliklart sigir
sagligint etkileyen en 6nemli hastaliklarin basinda
gelmektedir. Solunum yolu enfeksiyonlari bir veya
birden ¢ok patojen etkenin birlikte sinerjik etki
gosterdigi kompleks hastalik tablosu seklinde
karsimiza ¢ikmaktadir. Solunum sistemine yerlesen
ve enfeksiyon olusturan etkenlerin igerisinde yer
alan bovine respiratory syncytial virus da tek
basina veya diger viral ve bakteriyel etkenlerle
birlikte sigir sagligint tehdit etmektedir. BRSV’nin
patojenitesine yas, bakim-besleme ve immun
yetmezlik faktorlerinin yani sira stres, cevre ve aynt
anda meydana gelen sekonder viral ve bakteriyel
enfeksiyonlarinda katkida bulundugu belirtilmistir
(Castleman ve ark., 1985; Brandenburg ve ark.,
2001).

RSV enfeksiyonu tim dinyada oldugu gibi
tlkemizde de  sigir, kegi ve  koyun
poptilasyonlarinda yaygin olarak gorilmekte ve
gecimini hayvan yetistiriciligi yaparak saglayan
yorelerde 6nemli ekonomik kayiplara  yol
acmaktadir. 1lk serolojik verileri 1968 yilinda
Doggett ve ark. tarafindan ortaya konulan BRSV
enfeksiyonu ile ilgili olarak takip eden yillarda
virusun yapist, replikasyon siklusu ve patogenezi
ile tliskili oldukea fazla ¢alisma yapidmistir (Morgen
ve ark., 1985; Stewart ve Gershwin, 1989). Bu

aragtirmalar sonucunda hastaligin dinyanin pek

¢ok yerinde yaygin olarak bulundugu ortaya
konulmustur. Ayrica etkenin bir¢ok  tiirde
patojenite gosterdigi ve ciddi enfeksiyon bulgulart
olusturdugu tespit edilmistir (Fulton ve ark., 1982;
Brako ve ark., 1984; Baker ve ark., 1985; Valarcher
ve Taylor, 2007).

Amerika Bitlesik Devletleri'nde (ABD) Rossi ve
Kiesel  (1974),
kullanarak yaptiklari serolojik arastirmada %67

mikronétralizasyon  testini

oraninda yetiskin sigirlarda BRSV antikoru tespit
etmislerdir. Ayni calismada stirti bazinda solunum
sistemi enfeksiyonu sekillenen t¢ siride BRSV
serokonversiyon  oraninin = %100  oldugu
gorilmistiir. Yine ABD de yapilan baska bir
calismada, nétralizasyon testi uygulanan 559 adet
sigir kan serumunda %065.5 oraninda seropozitiflik
belirlenmistir (Baker ve ark., 1985). Pernthaner ve
ark. (1990) da 1376 adet kan serumu Orneginde
respiratorik viral patojenlere karst olusmus spesifik
antikor yaniti tespit etmeye calismiglar ve kan
serumu  Orneklerinin - %17.4in  de  BRSV
seropozitifligi belirlemislerdir. Motha ve Hansen
(1997) Yeni Zelanda’da 14736 kiiciik st sigirt
isletmesinden rastgele sectikleri 272 isletmede
indirikt ELISA yontemini kullanarak yaptiklari
serolojik  taramada, striler arasinda BRSV
enfeksiyonunun seroprevalansini %76.47 oraninda
bulmuslardir. Bir ada tlkesi olan Yeni Zelanda’da
endemik olarak gorilen BRSV’nin, surilerde
gorilen solunum sistemi problemlerinde 6nemli
bir etiyolojik ajan oldugu disinilmustir. Klem ve
ark. (2013) Norveg’te 134 siit sigir siiristind alt ay
arayla BRSV yoniinden aldiklari kan serumlarina
uyguladiklart indirekt ELISA yéntemiyle taramuslar
ve birinci 6rneklemede strtlerin %34’de, ikinci
orneklemede ise % 41’inde seroporzitiflik tespit
etmisler. Aynt calismada hastaligin yaz ve kis
aylarinda gorildigt fakat strtlerde kis aylarinda
sekillenen BRSV enfeksiyonunun popiilasyonda
daha ¢ok hayvani etkiledigini bildirilmistir. Yine
Klem ve ark. (2014) Norveg’te sigir siriilerinde
goriilen solunum sistemi hastaliklarinda BRSV’nin
etiyolojik rolinii arastirmiglar ve sigirlarda goriilen
21 solunum sistemi enfeksiyonu salgininin 18’inde
(%86) tek basmna BRS virusu serolojik veya
virolojik olarak saptamuslardur.
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Kresic ve ark. (2018) 2011-2016 yillar1 arasinda
Hirvatistan’da gorilen BRSV suslarinin genetik
cesitliligini arastirmuglar ve bunlarin G¢ farklt
genetik alt grup icerisinde yer  aldigint
belitlemislerdir. Calismada, BRSV’nin immun
sistemden kacist icin viral mekanizmada sirekli
evrimin sekillendigi temel bir immunodominant
bélge icinde Ozglin mutasyonlarin  sekillendigi

tespit edilmistit.

Hoppe ve atk. (2018) yilda yaklasik 44.6 milyon
buzaginin Uretildigi Brezilya’da 26 ciftlikten
topladiklart 1243 kan serumu Orneginde BRSV
antikorlarinin - varhgmi = belirlemek  igin  virus
nétralizasyon testini kullanarak %79.5 oraninda
seropozitiflik  belirlemislerdir. ~ Numunelerin
alindig1 26 ciftlikte BRSV seroprevalansinin %040
e %100 arasinda degiskenlik gosterdigi tespit
edilmistir. Ferella ve ark. (2018) da Arjantin’de
BRSV’nin  seroprevalansini  %78.64 oraninda
bildirmislerdir. Striilerde tespit edilen yiiksek
pozitifligi de; hayvanin yasi, solunum sistemi
hastaligr klinik bulgularinin mevcudiyeti ve siirii
buyiklugi gibi faktorlerin etkili oldugunu 6ne

stirmuslerdir.

Turkiye’”de BRSV  enfeksiyonunun  serolojik
verileriyle alakalr ilk aragtirma Burgu ve ark. (1990)
tarafindan yapimistir. Bu c¢alismada kigiik aile
isletmelerinde ve kamu isletmelerinde yetistitilen
490 sigirdan aldiklart kan serumu Orneklerinde
serum notralizasyon testi ile %46.12 oraninda
BRSV’ye spesifik nétralizan antikorlar pozitifligi
saptamuglardir. Alkan ve ark. (1997) ise kamuya ait
10 isletmeden topladiklar1 480 sigir kan serumunda
%44.6 oraninda BRSV seropozitifligi
bildirmislerdir. Cabalar ve Can Sahna (2000) da
Dogu ve Gilineydogu Anadolu Bélgelerinde
bulunan kamuya ait (5 adet) ve 6zel isletmelerde
(12 adet) yetistirilen siit sigirlarindan aldiklart 471
kan serum 6rneginde BRSV  seropozitifligini
%067.3 olarak saptamiglardir. Bu isletmelerin
%88.2’sinde (15 isletmede) seropozitif hayvanin
bulundugunu tespit etmislerdir. Yavru ve ark.’nin
(2005)  yaptiklart  arastirmada  ise  BRSV
seropozitifligi  %46.06 oraninda bildirilmistir.
Yesilbag ve Gilingér (2008) de Marmara
Bolgesinde bulunan 7 ilden topladiklart sigir kan

serumlarinda BRSV antikor pozitifligini %073.0
oraninda belirlemislerdir. Giidek (2016) ise Aydin
ili ve cevresinde yetistirilen siit sigirlarinda BRSV
seropozitifligini %98.6 olarak bildirmistir. Ayrica
bu antikor pozitifligin isletmeler bazinda %97.1 ile
%100 arasinda degistigini belirlemistir. Oner ve
Yesilbag (2018) da yaptiklart calisgmada 6-15 aylik
besi hayvanlarinda BRSV  spesifik  antikor
pozitifligini %97.1 oraninda bulmuglardir.

Bizim aragtirmamizda ise, BRSV enfeksiyonunun
seroprevalanst %76.38 oraninda tespit edilmistir.
Calismanin yapildigy illere gbre de bu seropozitiflik
oranlart Denizli de %68.38, Burdur da ise %84.44
olarak belirlenmistir. Ilelere gore ise seropozitiflik
oranlarinin  dagilimi  Denizli ilinin il¢elerinde
%44.44 ile %81.39 oranlart arasinda, Burdur ilinin
ilcelerinde ise %66.66 ile %96.29 oranlart arasinda
saptanmistir. Bu sonuglar Tirkiye de daha 6nce
yapilan baska arastirmalarda bildirilen verilerle
paralellik g6stermektedir.

Calismamizda  tespit  ettiimiz  seropozitiflik
oraninin daha Oncekilerle benzerlik gdstermesi
olduk¢a degerli bir veridir. Ulkemizde bélgeler
arasinda devamli bir hayvan sirkilasyonunun
olmasi,  patojen  enfeksiyon  etkenlerinin
yayllmasinda Onemli bir faktérdir. Buda farkli
bélgelerde, bazi enfeksiyonlarin benzer oranlarda
olusmasinin sebeplerinden ~ birisi ~ olarak

degerlendirilebilir.

Arastirmamizda il, 1tk ve yasa gbre tespit edilen
BRSV  seropozitif oranlari arasindaki farklihk
istatistiksel olarak degerlendirilmistir. Burdur ve
Denizli illerinde tespit edilen farkli oranlarindaki
antikor porzitifligin istatistiksel olarak 6nemli
(P<0.07) oldugu belirlendi. Ancak sigir irklarinda
tespit edilen seropozitif oranlart arasindaki farkhilik
ile yas gruplarinda belitlenen degisik antikor pozitif
oranlart arasindaki farkldigin istatistiksel olarak
o6nemsiz (P>0.05) olduklar ortaya konulmustur.

CGalismamizda, numune alman hayvanlara s6z
konusu enfeksiyona karsi astlama yapilmadigt ve
arastirmada maternal antikorlarin seroprevalansi
etkileyebilme ihtimalini ortadan kaldirmak icin 6 ay
yastan biyik hayvanlardan 6rnekleme yapilmis
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olmasindan dolayi, tespit edilen serolojik verilerin
dogal enfeksiyona baglt oldugunu géstermektedir.

Bu kadar yaygin gérilen BRSV enfeksiyonu ile
miicadele olduk¢a mithimdir. Hastaliklara bagh
ekonomik kayiplarin en aza indirgenmesi igin
hayvanlart BRSV ve diger patojen etkenlerden
koruma ve miicadele programlarinin uygulanmasi,
tedavi masraflarinin  azaltulmast  baglica hedef
olmalidir. Bu programlari uygularkende glincel as1
suslarindan hazirlanmis asilarin kullanimit oldukca
onemlidir.

Viral hastaliklardan koruma amactyla uygulanan
hedef bireyselden

direncinin arttirilmasidir. Bu  sayede stradeki

agtlarda asil ziyade sirid
direncli hayvanlarin mevcudiyeti, duyarli bireylerin
enfeksiyon etkenleriyle temas ihtimalini en aza
indirecek ve stri halinde enfeksiyona direnci
arttiracaktir. Solunum sistemi hastaliklarinin multi-
faktoriyel etiyolojisi ve hayvanlarin bu etmenlere
kisa zaman icerisinde maruz kalmalari koruma ve
tedavide giiclikler cikarmaktadir. Bu bakimdan
viral hastaliklardan ~ korumada,

kaynakli asl

uygulamast  en  O6nemli  secenek  olarak
degerlendirilmeli ve polivalan agdar korumada

kullantlmalidirlar.

BRSV’nin etkinligini ve prevalansint azaltmak igin
etkili strveyans stratejisi uygulamak ve negatif
sturilerde yitksek biyogivenlik tedbirleri almak
faydalt
maternal antikotlarin énemi unutulmamalt ancak

olacaktir. Enfeksiyondan korunmada
maternal antikor almis iki ayliktan kiictik buzagilar
BRSV hastaligindan  korumak icin uygulanan
astlarin maternal antikor varliginda calismadiklar
(Larsen ve ark., 2001) hatirdan ctkarilmamalidir.

Sonug olarak, BRSV enfeksiyonunun ¢alismanin
olduk¢a  yaygin
varliginin - ortaya konuldugu bu arasturmanin

yapildigt  yorelerde oranda

verileri dikkate alindiginda, s6z konusu hastaligin
hemde
Tirkiye’nin diger bolgelerinde hayvan yetistiriciligi

hem  Denizli-Burdur  bdélgesinde

bakimindan 6nemli oldugu ve enfeksiyonun
Onlenmesi amact ile ciddi tedbitlerin alinmasi
gerektigi gorilmektedir. Ozellikle organize hayvan
Oleekli aile

yetistiriciligi ~ yapdmayan  kig¢tk
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isletmelerinde bu konular daha fazla 6nem
tastmaktadir.
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Biosynthesis of Silver Nanoparticles Using Rosa canina Extract and Its Anti-cancer and Anti-
metastatic Activity on Human Colon Adenocarcinoma Cell Line HT29

Rosa canina Oziitii Kullanilarak Giimiis Nanopartikiillerin Biyosentezi ve Insan Kolon Adenokarsinoma Hiicre Hatta
HT29 Uzerindeki Anti-kanser ve Anti-metastatik Aktivitesi
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Abstract: Despite progtess in conventional treatment methods for colon cancer, it remains the fourth leading cause
of cancer-related deaths in the world. Therefore, more effective new treatment strategies for colon cancer are needed.
Silver nanoparticles (AgNPs) synthesized using plant extracts have shown therapeutic applications and make it to be
a good anti-cancer candidates. The aim of this study was to evaluate the anti-metastatic and anti-cancer activity of
biosynthesized silver nanoparticles from Rosa canina extract on the human colon adenocarcinoma cell line HT29. The
biosynthesis of AgNPs was carried out using Rosa canina extract. R-AgNPs were characterized by techniques such as
UV-vis spectrophotometer and scaining electron microscopy (SEM). HT29 cells were incubated with different
concentrations of AgNPs (0-20 pg/mL) for 48 h. The cytotoxic activity of the synthesized R-AgNPs against human
colon adenocarcinoma cells HT29 was investigated by MTT assay and the IC50 value wete found to be 7,89 pug/mL
at 48 h incubation. Anti-metastatic potential of R-AgNPs were determined on HT29 cells using scratch assay. R-
AgNPs induced a significant decrease of cell motility in dose-dependent manner. In conlusion, these findings suggest
that the biosynthesized AgNPs may be promising new therapeutic agents for the treatment of human colon cancer.

Keywords: Silver nanoparticles, Colon cancer, Metastasis, AgNPs.

Oz: Kolon kanseri, geleneksel tedavi yontemlerinde kaydedilen ilerlemelere ragmen, diinyada kansere baglh 6lim
nedenleri arasinda dordiincii sirada yer almaktadir. Bu nedenle, kolon kanserinin tedavisi i¢in daha etkili yeni tedavi
stratejilerine ihtiya¢ duyulmaktadir. Bitki 6zleri kullanilarak sentezlenen glimiis nanopartikiiller (AgNP’ler), terap6tik
uygulamalar géstermis ve bu durum onlart iyi bir kanser 6nleyici ajan aday1 haline getirmigtir. Bu ¢aligmada, kusburnu
oziti ile sentezlenmis glimis nanopartikillerin insan kolon adenokarsinoma hiicre hattt HT29 tzerindeki anti-
metastatik ve anti-kanser aktivitesinin degerlendirilmesi amaclanmustir. Glimus nanopartikillerin biyolojik sentezi,
kusburnu bitkisinin sulu 6zttt kullanilarak gerceklestirildi. R-AgNP'ler, UV-g6rinir spektrofotomette ve taramali
elektron mikroskobu (SEM) gibi ¢esitli analitik teknikletle karakterize edildi. HT29 hiicreleri 48 saat siiresince gesitli
konsantrasyonlarda R-AgNP'letle (0-20 pg/ml) muamele edildi. Sentezlenen R-AgNP'lerin insan kolon kanseti
hiicrelerine kars1 sitotoksik aktivitesi MTT assay ile degerlendirildi ve IC50 degerinin 48 saatlik inkiibasyon sonucunda
7,89 pg/mL oldugu belitlendi. R-AgNP'lerin anti-metastatik potansiyeli, HT29 hucreleti tizerinde scratch assay
kullanilarak calisild. R-AgNP'lerin doza bagimlt olarak hicre hareketliliginde 6nemli bir azalmaya neden oldugu
belirlendi. Sonug olarak, bu bulgular biyosentezlenen giimiis nanopartikillerin insan kolon kanseri tedavisi i¢in umut
verici yeni terapotik ajanlar olabilecegini gbstermektedir.

Anahtar Kelimeler: Gumus nanopartikiller, Kolon kanseri, Metastaz, AgNP.
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Introduction
Colorectal cancer, also known as colon cancet, is a cancer is the third leading cause of cancer-related
type of cancer that begins in the colon. Colon deaths worldwide. In 2018, it was diagnosed in
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over one million people and caused death to
880,792 persons worldwide (Bray et al., 2018).
Colon cancer risk factors include a person's
lifestyle, diet, age, ethnicity and family history
(Slattery, 2000). Although some types of cancer ate
preventable, this is not the case for colon cancer
because colon cancer is often detected in advanced
stages and is usually not diagnosed until symptoms
appear. There are a variety of traditional treatment
options such as surgery, radiotherapy and
chemotherapy for treating this cancer, but the
success rates is very low in advanced stage colon
cancer. Because of all these reasons new treatment
models in the treatment of colon cancer patients

are needed.

Nanotechnology is a rapidly growing area with the
advances in science and technology that, aims to
produce new materials on the nanoscale (Albrecht
et al,, 2006). In past decades, metal nanoparticles
have been used frequently as new anti-cancer
agents owing to their features like cytotoxicity,
functionality and compatibility. Especially, silver
nanoparticles (AgNPs) have attracted the attention
of researchers due to their various industrial
applications (Yesilot and Aydin, 2019). AgNPs can
be synthesized using physical, chemical and
biological methods. The chemical synthesis is a
commonly used approach for the synthesis of
AgNPs that use toxic chemicals, leading to non-
eco-friendly biological products. In the recent
years, green synthesis is preferred due to it is cost
effective, environment friendly and easily
synthesize large quantities properties compared to
other methods (Thakkar et al, 2010). For the
green synthesis of nanoparticles, plants extracts,
bacteria, fungi, algae, yeast and viruses, which are
naturally available resources can be used (Ahmed
et al., 2016; Raveendran et al., 2003; Daphne et al.,
2018). Plant-mediated synthesis is seen as the most
suitable method among green synthesis methods
because it allows the formation of more stable
nanoparticles in a short time (Iravani, 2011).

Rosehip (Rosa canina) is a species of plant
belonging to the Rosa genus in the Rosaceae
family. Rose hip are widely distributed in several

areas, including Europe, Africa, Middle and West
Asia and Anatolia. In recent years, rosehip has
been consumed in many cultures as a food and has
been used frequently for the treatment of some
diseases and has attracted more attention due to its
documented therapeutical properties (Chrubasik
etal., 2007). Rose hip contains high concentrations
of ascorbic acid, phenolic compounds and healthy
fatty acids (Latsen et al.,, 2003). It is a medicinal
plant commonly used in traditional medicine for
the treatment of colds, asthma, hemorrhoids,
infections, chronic  pains, arthritis, and
inflammatory diseases. Also, rose hip is known to
have many biological properties such as diuretic,
anti-oxidant, anti-ulcerogenic, anti-obesity, anti-
diabetic, anti-carcinogenic, neuroprotective, and
anti-microbial effects (Marmol et al., 2017; Cheng
etal., 2016; Turan et al., 2017). Thus, in this study,
we investigated the synthesis of AgNPs using an
aqueous extract of the rose hip and evaluated their
anti-cancer and anti-metastatic activities on human
colon cancer cells.

Materials and Methods

Preparation of aqueous extract of Rose hip
fruit (Rosa canina)

The dried fruit of Rosehip was finely powdered.
For preparation of extract, 20 g of rosehip was
boiled in 50 mL deionized water for 2 min. The
aqueous extract was subsequently filtered through
whatman no. 1 filter paper and then was stored at
4°C until further use.

Biosynthesis of silver nanoparticles

For the synthesis of silver nanoparticles (R-
AgNPs), 5SmL of roschip extract was mixed with
95 mL of AgNO3 (5mM). The reaction mixture
was incubated at microwave oven (1200W, 50Hz)
for 1 min. The progress of the reaction was
routinely monitored by observing colour change
from yellow to brown, which indicated the
formation of R-AgNPs.
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Characterization of silver nanoparticles

A combination of analytical techniques was
utilized to characterize the synthesized R-AgNPs
including  UV-vis  Spectroscopy,
Electron Microscopy (SEM) and Energy
Dispersive X-ray Spectroscopy (EDX). UV-Vis
spectrophotometer (T60, PG Instruments) was

Scanning

used to confirm the reduction of metal ions and

was scanned in the range of 300-700 nm.
Cell culture

The human colon adenocarcinoma cell Line HT29
obtained from Animal Cell Culture Collection
(HUKUK, Sap Institute, Ankara, Turkey) were
cultured DMEM (Dulbecco’s Modified Eagles
Medium),
inactivated Fetal Bovine serum (FBS), L-

supplemented  with  10%  heat

glutamine, 100pg/mL Penicillin and 100pg/mL
Streptomycin and were incubated at 37°C with 5%
CO2 in humidified atmosphere.

Cell viability assay

The cytotoxicity effect of the synthesized R-
AgNPs on HT29 cancer cells was evaluated by
MTT assay. The cells were grown in DMEM
medium containing 10% FBS. For experiments,
the cells (1x105 cells/well) were plated in 96-well
plates with the medium containing 10% FBS and
incubated for 24 h with 5% CO; at 37 °C in
humidified atmosphere. Later, the medium was
replaced with DMEM containing 1% FBS and the
R-AgNPs (20, 10, 5, 2.5, 1.25, 0.625, 0.312, 0.156
and 0.075 pg/mL). Cells without nanoparticles
were used as a control. After treatment, the plates
were incubated for 48 h and 10 pL of MTT
prepared at a concentration of 5 mg/mL was
added to each well and incubated for 4 h. Purple
colour formazan crystals formed were then
dissolved in 100 upL of dimethylsulphoxide
(DMSO). Viability of the cells was evaluated by
measuring the absorbance at 570 nm in a multiwell
ELISA plate reader (Multiscan GO, Thermo
Fisher Sci.). The absorbance at 570 nm was also
measured for wells without any sample as blank.
The % cell viability was evaluated using the

following equation:

Cell viability (%): (the OD of treated well/the OD
of control well) X100

1C50 value was calculated from the dose-response
curve obtained with this assay.

Scratch Assay

Cell migration was determined by using an 7 vitro
scratch assay. HT29 cells were seeded in 24 well
culture plates and grown to 100% confluence. A
scratch was made in the monolayer of cells with a
sterile pipette tip. Measures were taken to maintain
the same scratch angle in the test and control wells.
After a scratch was made, the cells were washed
with PBS to remove unattached cells. At 10X
magnification of an inverted microscope equipped
with a camera, images of control and test wells
(0,1ug/mL and 1pg/mL R-AgNPs) wete captured
at 0 h, 12 h and 24 h. Further the captured images
were analyzed by Image ] software.

Colony formation assay

The colony formation assay is capable of
evaluating in vitro cell death based on the ability of
a single cell to transform into a colony. Briefly,
cells were seeded as single cells (1000 cells/well) in
6-well plates and allowed to adhere for 24 h. Cells
were treated with two different concentrations (0.1
and 1 pg/mL) of AgNPs at 37°C for 14 days. At
the end of the incubation period, the cells were
washed and fixed with methanol for 5 min, and
then stained with 0.1% crystal violet for 15 min
and colony formation in each dish was
photographed. The clonogenic index was then
determined by counting the cell colonies in each
well.

Results

Biosynthesis of R-AgNPs and

Characterization

In this study, rose hip extract was used to synthesis
of R-AgNPs. Figure 1A shows silver nitrate,
rosehip extract and R-AgNPs. It was observed that
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the extract had a yellowish-red color before
reaction with the silver ions. After a few minutes
of mixing the rosehip extract and the AgNO3
solution, a brown color change was observed
indicating the formation of AgNPs. Further, the
R-AgNPs
spectroscopy. The UV-visible absorption spectra

were characterized using UV-vis
of R-AgNPs were measured in the range of the
wavelength range 300-750 nm. A surface plasmon
peak was observed at 430 nm for the R-AgNPs
(Figure 1B). The surface nature of the R-AgNPs
were determined by SEM. (Figure 1C). It was seen
that according to EDX, there were peaks of Ag
metal in the elemental composition of R-AgNPs

(Figure 1D).

Rosehip AgNO3 AgNPs

Extract
B

0

Absorbance

“ o o

Wavelength (nm)

Figure 1. Biosynthesis of R-AgNPs (A), UV-vis
spectrum of synthesized R-AgNPs (B), SEM
image of synthesized R-AgNPs (C), EDX
spectrum of R-AgNPs (D).

AgNPs-induced cytotoxicity in HT29 human
colon adenocarcinoma cells

The cytotoxicity potential of the biosynthesized R-
AgNPs on human colon cancer cells has been
examined using the HT29 cell line. The cells were
exposed to various concentrations of AgNPs for
48 h, then the cytotoxicity effects of R-AgNPs
assessed using the MTT [3-(4,5-dimethylthiazol-2-
yD)-2,5-diphenyl tetrazolium bromide| assay. The
MTT results showed that the AgNPs decreased
cell viability in terms of dose and time compared
to control group (Figure 2). The inhibitory
concentration (IC50 value) was calculated to be

127

7,98 ug/mL after 48 h of cell treatment.

In cytotoxicity studies, colony forming assay is one
of the standard method for verifying clonogenic
survival ability of cells exposed to potential
therapeutic agent. After treatment with R-AgNPs,
a colony formation assay was performed to
measure the proliferation of HT29 cancer cells.
HT29 cancer cells were seeded at appropriate
dilutions treated with two different
concentrations of R-AgNPs (0.1 and 1 pg/mL).
Cultures
conditions for 14 days and the colony formations
were analyzed. The results showed that R-AgNPs
treatment inhibited the
forming ability of HT29 cells in a dose dependent

and

were kept under normal culture

significantly colony

manner (Figure 3).

5 25 125 0625 0312 0,156 0,075 Control
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Figure 2. The results of the MTT assay in HT29
colon cancer cells treated with R-AgNPs for 48
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Figure 3. Effect of R-AgNPs on clonogenicity of
HT?29 colon cancer cells. Colony formation was
analyzed by crystal violet staining (A) The
clonogenic index was determined by counting the
cell colonies in each well (B).
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Metastasis is a hallmark of cancer progression and
the leading cause of mortality among cancer
patients (Hanahan and Weinberg, 2011). The
migration of cancer cells is the first step in
metastasis, and these process called as tumor
invasion (Clark and Vignjevic, 2015). The in vitro
scratch assay is a simple and commonly used
method to measure cell migration (Liang et al.,
2007). Thus, we have used in vitro scratch assay to
evaluate the effect of R-AgNPs on cell migration.
Our results showed that the R-AgNPs  treatment
reduced migration ability of colon cancer cells
HT29 at period of 12h and 24h. R-AgNPs at 1
pg/mL concentration showed more effective
inhibitory cell migration determined through
scratch assay (Figure 4).
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Figure 4. Effects of R-AgNPs on HT29 colon
cancer cell migration, assessed by scratch assay.
HT29 cells were imaged with a inverted
microscope (original magnification, X10) at 0, 12
and 24h post-scratching. The images were
analyzed by Image ] software.

Discussion

Metal nanoparticles are sophisticated agents with a
broad range of applications in various field. In

particular, silver nanoparticles have great potential
as antimicrobial agents, diagnostic tools, imaging,
biomedical device coating tools, drug and gene
delivery carriers in nanomedicine (Panacek., 2006).
Different methods are available for the synthesis
of silver nanoparticles. However, the use of highly
toxic and harmful to the environment materials is
a necessity in many methods used in the
production of silver nanoparticles. Furthermore,
nanoparticle production with these methods is
limited, expensive and harmful to the environment
due to high-energy dissipation (Mathur., 2017).
The biological method used in the production of
nanoparticles uses biological resources such as

plants, algae, fungi, yeasts and bacteria.

In this study, we tried to define the synthesis of R-
AgNPs with rosehip extract and then further use
of synthesized nanoparticles for clinical purposes.

R-AgNPs
spectrophoto-
metry and SEM. It is known that the characteristic
absorption peak of AgNPs is centered at 400-450
nm depending on the size and distribution of the

The synthesized
were characterized via UV-vis

nanoparticles (Anandalakshmi et al., 2016). In our
study, an absorption peak at 430 nm was observed,
suggesting that the synthesized R-AgNPs were
pure. It is well known that a strong surface
plasmon peak is observed in the presence of
various metal nanoparticles with a width of 2-100
nm (Sastry et al., 1997; Sastry et al., 1998).

Recently, many studies have suggested that the
biosynthesized silver nanoparticles from plant
extracts have a encouaring cytotoxicity effect
against tumor cells (Venugopal et al., 2016; Das et
al., 2013; Behboodi et al., 2018; Alavi and Karimi,
2017). In the literature, the cytotoxic and
anticancer effects of the extracts obtained from
Rosa canina have been reported against several
cancer cells (Kilinc et al., 2019; Turan et al., 2018;
Jiménez et al.,, 2016). The plant extracts used in
these studies were able to inhibit the growth of
cancer cells at much higher concentrations than
nanoparticles. There is only one study showing the
use of Rosa canina in silver nanoparticle synthesis
and a different method has been used. However,
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the effects of nanoparticles on cancer cells were
not evaluated in this study (Pulit et al., 2014).

In our study, silver nanoparticle synthesis was
performed for the first time by using Rosa canina
extract and its anti-cancer and anti-metastatic
effects were evaluated on HT29 colon cancer cells.
The in vitro cytotoxic effect of R-AgNPs and cell
inhibition (%) was evaluated by MTT assay
compate to the control group. Untreated cells
constituted the control group. The results of MTT
assay showed that the increasing concentrations of
biosynthesized R-AgNPs enhanced the inhibitory
effect on the cell proliferation of HT29 cells after
48 h exposure. The 1Csy value of biosynthesized
R-AgNPs was determined to be 7,98ug/mL. The
approximately 90% cell inhibition of colon cancer
cells was observed at a maximum concentration of
20 pg/mlL.

Grunathan et al. (2018) reported that the
narigenin-mediated synthesis of AgNPs were very
effective at low concentrations against HCT116
colorectal cancer cells (IC 50: 5 pg/mL) Anthemis
atropatana extract-mediated synthesis of AgNPs
showed dose dependent cytotoxic effects against
colon cancer cell lines (HT29) (Dehghanizade et
al., 2018). Similarly, Abutilon indicum-mediated
AgNPs exhibited dose-dependent antiproliferative
effects on COLO 205 (human colon cancer) (ICso:
3 pug/mlL) and MDCK (normal) cells (ICso: 75
pg/mL) (Mata et al., 2015). Likewise, Durai et al.
(2014) reported that the para-hydroxybenzoate
(SPHT)-mediated  synthesis  of
AgNPs  showed dose- and time-dependent
inhibition of cell viability on HCT15 and HT-29
colon cancer cell lines (ICsi: 8 pg/mL).

tetrahydrate

In this study, the potential cytotoxic effect of R-
AgNPs on HT29 cells after short (48 hours) and
long term (two  weeks)
demonstrated. In addition to MTT assay (48

hours), colony formation assay was performed to

exposure were

evaluate cell proliferation. Colony formation assay,
used to evaluate the cytotoxic effects induced after
long term exposure (two weeks). R-AgNPs was
added at different concentrations (0,1 and
1pg/ mlL) and colonies were counted and analyzed

after two weeks. The results showed that R-
AgNPs inhibited HT29 colony formation as
compared to the control cells (Figure 3). This
result shows that R-AgNPs reduce the colony-
forming potential of cancer cells and therefore can
be used as an anti-cancer drug. The small number
of colonies formed by cells exposed to R-AgNPs
(1 pg/mL) confirmed the MTT assay cytotoxicity.
In the literature, clonogenic assay data were not
found in any study that tested plant-mediated

AgNPs in colon cancer cells.

In this study, the R-AgNPs inhibited lateral
motility of HT29 cells in dose dependent manner.
Accotding to our results, the dose of lug/mL
inhibited lateral motility by 97.4% for 24 h (Figure
4). The R-AgNPs showed the remarkable effect on
cancer cell proliferation and migration. Also, the
ability of R-AgNPs to show activity even at low
concentrations may make them useful for i vivo
experiments. There are few studies investigating
the anti-metastatic effects of silver nanoparticles.
The results of our study are consistent with
previous studies reporting that silver nanoparticles
inhibit the migration of cancer cells (Hussain et al.,
2019; Shruti et al, 2015; Kavaz et al., 2018;
Buranasukhon et al., 2017).

In conclusion, the silver nanoparticles were
successfully synthesized from Rosa canina extract.
The biosynthesized R-AgNPs exhibited anti-
cancer and anti-metastatic effects against HT29
human colon cancer cells. Based on our findings,
we suggest that biosynthesized AgNPs may be
promising new therapeutic agents for the
treatment of human colon cancer. Further studies
are required to support our findings of the anti-
anti-metastatic

cancer and potential  of

biosynthesized AgNPs in vivo.
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Saha Sartlarinda Sinirlt Sigir Popiilasyonunda Dermatofitozis Hastalik Aktivitesi ile Serum 25
(OH) D; Vitamin Seviyeleri Arasindaki Iliskinin Belirlenmesi

Determination of the Relationship Between Dermatophytosis Disease Activity and Serum 25 (OH) D3 Vitamin Levels in
Limited Cattle Population Under Field Conditions

Deniz ALIC URAL! =, Songiil ERDOGAN?*

'Aydin Adnan Menderes Universitesi, Veteriner Fak}'jltesi, Fakilte Ciftligi, Aydin, Turkiye
2 Aydin Adnan Menderes Universitesi, Veteriner Fakiiltesi, I¢ Hastaltklart Anabilim Dali, Aydin, Tiirkiye

Oz: Bu calismada, dermatofitozisli sigitlarda 25 (OH) Dj seviyelerinin belitlenmesi amaclandi. Bu amagla calismaya
kiictik bir isletmede yer alan ve deride dermatofitozis siipheli lezyonlarin bulundugu 10 hasta ve 6 sagliklt sigir dahil
edildi. Fungal etkenin tanist deriden temas frotisi ve koton svap ile alinan 6rneklerin mikroskop altinda potasyum
hidroksit ve muirekkep ile muamele edilerek direkt bakisi ve morfolojik tanist da Sabouraud dextrose agarda izolasyonu
ile gerceklestirildi. Calisma sonucunda, 15tk mikrokobu altinda yapilan direkt bakida silindirik, hiyalin yapida dalli hifa
ve artrospotlarin goruntl kayit edilitken 2 hafta streyle 37°C’ de inkube edilen Sabouraud dekstroz agarda kugiik,
kompakt, bir araya toplanmis beyazdan griye degisen koloniler ve 1sik mikroskobu altinda Narayan boyama ile
muamele edilen kolonilerin dallanmis boynuz benzeri hifalar, rat kuyrugu seklindeki makrokonidialar ve gbzyast
seklindeki mikrokonidialarin gorillmesiyle T. verrucosun? a ait kesin morfolojik ayrim saglandi. Ayrica D vitamini
seviyeleti minimum-maksimum degetler agisindan bakildiginda hasta grupta (11.46-41.26 ng/ml) saglikli kontrol
grubuna gore (49.11-112.7 ng/ml) daha distik aralikta tespit edildi. Sonug olarak; sigitlarda dermatofitoz etkenleti
arasinda bulunan T. verrucosum ile enfekte olan hayvanlarda, 25 (OH) D3 seviyesinin azalabilecegi ve bu azalmanin
derinin immun durumunu etkileyen parametreletinde bir arada degerlendirilmesi ile yapilacak calismalarla
desteklenmesi gerektigi diisiinildd.

Anahtar Kelimeler: Dermatofitozis, sigir, trikofitozis, D vitamini.

Abstract: The aim of this study was to determine 25 (OH) D3 levels in cattle with dermatophytosis. For this purpose,
10 infected with suspected dermatophytosis lesions and 6 healthy cattle from a small-scale local farm were included
in the study. The diagnosis of fungal agent was confirmed by direct microscopical analysis with supplemented in
potassium hydroxide and ink solution of lesion taken from skin and also by isolation of fungal colonies on Sabouraud
dextrose agar with apperance of cylindrical, hyaline branched hyphaes and arthrospores under light microscopy
incubated at 37°C for 2 weeks. The morphological distinction of T. verrucosum was obtained by the observation of
horn-like branched hyphae, rat tail shaped macroconidia and tear shaped microconidia of the treated colonies. 25
(OH) D; intervals were also found to be lower in the infected group (11.46-41.26 ng/mlL) than the healthy control
group (49.11-112.7 ng/mL). In conclusion, it was thought that 25 (OH) Dj3 levels may be decreased in cattle infected
with T. verrucosum that is one of the common dermatophytosis agents and this decrease should be supported by studies
to be evaluated of parameters affecting immun status of skin with 25 (OH) Ds.

Keywords: Cattle, dermatophytosis, trichophytosis, vitamin D.
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Girig
Dermotofitozis (ringworm, trikofitozis) evcil ve ile karakterize zoonoz bir enfeksiyondur. Dogal
ciftik  hayvanlarinda  keratinofilik ~ mantarlar rezervuarlarina gore, dermatofitler antropofilik,
tarafindan olusturulan derinin epitel tabakasinin zoofilik veya jeofilik olarak siniflandirlmaktadir
keratinize olarak kalinlasmasi ve killarin dékiilmesi (Golge ve ark., 1999). Sigir suriilerinde genellikle
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enzootik seyretmekte olan dermofitozisin 38’ den
fazla tiri oldugu bilinmekte birlikte bunlar
arasinda  Trichophyton,  Microsporum  ve
Epidermophyton genusuna baglt bir grup mantar
hastaliga yol a¢maktadir (Quinn ve ark., 1994;
Gudding ve ark., 1995, Parker ve ark., 1997, Gékee
ve ark., 1999). Bu aile icerisinde ruminantlarda
Trichophyton verrucosum en sik izole edilen etken olup
tlkemizdeki zoonoz vakalarin %2-4.2 ‘sinin aynt
etken kaynakli oldugu bildirilmistir (Kocoglu ve
ark., 2007; Dilek ve atk., 2009; Kirmizigiil ve atk.,
2009).

Sigirlarda dermatofitoz  salginlannin - ¢ogu
sonbahar ve kis aylarinda, kalabalik barindirma,
yemlik ve duvar gibi enfekte nesneletle temas
etmesinden dolay1 daha fazla gérilmektedir. Bir
yasin altindaki sigitlar, 6zellikle transport gibi zotlu
kosullar altinda ve slitten kesim sirasinda
enfeksiyona daha duyarlidir (Moretti ve ark., 2013).
Ulkemizde yapilan bir calismada hastaligin bir
yasindan kiciik hayvanlarda eriskinlere gére daha
fazla gorildigi belirtilmistic (Imren ve Sahal,
1994).

Hastaliktaki lezyonlar enfeksiyona yol agan sus ya
da tltlerinin virulensi, cevresel faktorler ve
konakeida olusan metabolit Griinlere baglt olarak
daha cok bas ve boyun bdlgesinde deriden tiireyen
1-3 c¢m boyunda yuvatlak griden beyaza degisen
renkte kabuklanma ile karakterize lezyonlarla
neden olmaktadir (Medleau ve atk., 1993;
Wabacha ve ark., 1998; Chermette ve ark., 2008).

Ozellikle enfeksiy6z karakterdeki hastaliklar basta
olmak tizere hastaliklarin seyrinde vitamin D [25
(OH) Dj;| yetmezliginin risk faktdri  oldugu
belirtilmektedir (Ginde ve ark., 2009; Braun ve
ark., 2011). Benzer sckilde deri hastaliklarinda da
25 (OH) D5’ nin etkisi bilinmektedir (Umar ve ark.,
2018). Bilindigi tizere 25 (OH) D; vitaminin etkisi
cogunlukla kalsiyjum metabolizmasiyla  iliskili
olmasina ragmen (Horst ve ark., 1994; NRC, 2001)
son dénemlerde artan ¢alismalar 1s181nda immun
ve metabolik fonksiyonlart da ortaya konulmustur
(Nelson ve ark., 2012; Sucupira ve ark., 2019).
Nitekim tlkemizde deri hastaliklarinda Serum 25
(OH) D3
gerceklestirilen bir retrospektif degerlendirmede

Vitamin  seviyelerine  yonelik

dermafitozis saptanan hastalarda D vitamini
seviyelerinin disiik oldugu bildirilmistir (Ciftci,
2018). Zoonoz olan bu hastaliga iliskin sigirlardaki
yayginhgt disiinildigiinde, ruminantlarda
dermatolojik hastaliklarda Serum 25 (OH) D3
Vitamin ve etkisine yonelik bir aragtirma ile
karsilasilmamistir. Bu saha calismasinda, Aydin
sinirlart icerisinde yer alan cografik lokalizasyonda
vatandas  elinde  yetistirilen  bir  ciftlikte
dermatofitozisli sigirlarda Serum 25 (OH) D3
Vitamin seviyelerinin Sl¢iilmesi amaglandi.

Gereg ve Yontem
Calisma dizayni

Bu calisma Aydin’ nin Yenipazar ilcesinde yeralan
30 bas sigir ve 50 bas koyun yetistiriciliginin
yapildigt  kiigik  Olgekli  bir  isletmede
gerceklestirildi.  Calismaya dahil edilen hasta
sigitlarda (n=10) deri lezyonlan dikkate alinirken,
lezyon gorilmeyen hayvanlar saglikli  kontrol
grubuna (n=0) dahil edildi. Hayvanlara yonelik tiir,
yas ve cinsiyet bilgileri kayit altna alindi
Lezyonlardan etken izolasyonu ve mantar kiltiiri
icin gerekli 6rneklerle bitlikte D vitamini analizi
icin serum Ornekleri toplandr. Alinan Grnekler
edilerek

laboratuvarda analizler gerceklestirildi.

fakultemize transfer merkez

Bu calisma Aydin Adnan Menderes Universitesi
Hayvan Deneyleri Yerel Etik Kurulu (HADYEK)’
nun 64583101/2016/169 sayith  izniyle
gerceklestirilmisgtir.

Etken tayini

Kesin tani, deriden alinan koton svap ile temas
frotisi 6rneklerinin, a) direkt mikroskobik bakida
potasyum hidroksit ve miirekkep soliisyonu ile
direkt muamelesi sonrast, b) T. verrucosum tutlerinin
Sabouraud dextrose agarda  (kloramfenikol,
actidione ve tiyamin ilaveleri ile) izolasyonunu
miiteakip, ¢) detayl izolat morfolojisinin
mikroskobisi ~ (Narayan  boyast ile  hifa,
mikrokonidia ve makrokonidia ayirimi) teshise
yonelik degerlendirilmesi mumkin kilindi (Pal

2004; 2007, 2017).
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D vitamini analizi

Vena jugnlaris ten alinan kan Ornekleri uygun

kosullarda  laboratuvara  tasindiktan  sonra
3000 rpm’ de 10 dakika santriftij edilerek
serumlarina ayristirildi. Bekletilmeksizin

aynistirilan serum Orneklerinden ticari test kitleri

SANANT
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Resim 1. D vitamini analizlerinin yapilisi

Bulgular
Demografik bulgular

Saha calismast kapsamina alinan olgulara iliskin
Tablo 1’de
Cinsiyetlerin gruplara gére dagilimi incelendiginde

demografik  bilgiler gosterildi.
disi/erkek sayist strastyla; trikofizotis grubu icin
6/4, saghkh kontrol grubu icin 5/1 olarak
degerlendirildi.

Klinik ve laboratuvar bulgulari

Isletme sahibinden alinan bilgiler 1s:31nda son iic
aydir lezyonlarin varligindan bahsedildi. Yapian
klinik muayenede hasta hayvanlarin bas ve boyun
bélgelerinde farkli boyutlarda yuvarlak, gri-beyaz
renkte kabuklu ve alopesik lezyonlar goriildi
(Resim 2). Viicut sicakliklari, solum sayilart ve kalp
atim saytlart normal degetlerde kayit edildi.
Hayvanlarin istah, ruminasyon ve diskilamalarinin
normal oldugu gérildu.
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aracith@iyla  (Savant  marka  Bejing  Savant
Biotechnology Co) Serum 25 (OH) D3 Vitamin
seviyeleri flresan immuno kromotografik yontem
ile belirlendi (Resim 1).

Potasyum hidroksit ve mirekkep ile yapilan

muamele sonrast 1stk  mikroskobu altinda
incelenen 6rneklerde ince, silindirik, hiyalin yapida
dalli hifa ve artrospotlarin mikroskobik gérinti ile
dermofitozisten siphelenildi. Kesin tani igin
yapilan ve 2 hafta streyle 37°C’ de inkube edilen
Sabouraud dekstroz agarda kiiciik, kompakt, bir
araya toplanmis beyazdan griye degisen koloniler
elde edildi. Agarin besleme sahasinda diger
rastlandlmadr.  Isik

mikroskobu altinda Narayan boyama ile muamele

mikrobiyal ~ dremelere
edilen kolonilerin dallanmus  boynuz benzeri
hifalar, rat kuyrugu seklindeki makrokonidialar ve
gozyast seklindeki mikrokonidialarin gériilmesiyle
T verrncosums’ a ait kesin morfolojik ayrnim saglandi.

D vitamini tayinine yonelik minimum-maksimum
degerler acisindan yapilan incelemede Serum 25
(OH) D3 Vitamin seviyeleri; hasta grupta 11.46-
41.26 ng/ mlL, saglikli kontrol grubunda ise 49.11-
112.7 ng/mL olarak tespit edildi.
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Tablo 1. Caligma kapsamina alinan sigirlarin demografik dagilimm

Hastalik Yas Itk Cinsiyet D vitamini
(ng/ml)
5 yerli disi 16
1 holstein disi 36.19
1 simental erkek 21.40
7 yerli erkek 30.12
4 yerli disi 11.46
Trikofitozisli
6 montofon disi 15.30
2 holstein disi 27.01
4 holstein 1 19.16
0 yerli erkek 41.26
2 melez erkek 16.51
4 yetli disi 112.7
3 simental disi 100.8
5 2 yetli disi 66.31
Saglikh 5 holstein disi 80.12
4 yerli erkek 49.11
0 yetli disi 91.13

Resim 2. Trichophyton verrucosum ile enfekte sigirlarin bas-boyun bolgelerindeki farklt boyutlarda, yuvarlak,
griden beyaza degisen renk ile karakterize alopesik lezyonlarin gériinimi
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Tartigma

Sigirlarda deri hastaliklart primerde nadir olarak
hayati risk olustursa da doku hasarina bagh
bakteriyel komplikasyonlar ve deride meydana
gelen hasara baglt satis degerini kisitlamast gibi
sebeplerden dolayt hayvancilik  endistrisinde
kayiplara neden olmaktadir (Thomsett, 2004).
Sigirlarda deri hastaliklar cesitli spesifik ve non-
spesifik nedenlere baglt gelismektedir. Bunlar
arasinda dermatofitozis en stk karsilasilan mantar
enfeksiyonu olmakla bitlikte primer etken T.
verrucosum olarak karstmiza ctkmaktadir (Quinn ve
ark., 1994; Pal, 2004; 2007; 2017). Dermatofitozis,
calismalarda da belirtildigi gibi tlkemizde yaygin
seyreden deri hastaligt olup patofizyolojisi ve
sagaltimini kapsayan cesitli calismalarla
gincelligini korumaktadir (Cenesiz ve ark., 2007;
Pasa ve Kiral, 2009; Aslan ve ark., 2010; Yilmaz ve
Aslan., 2010; Balikkat ve Gazioglu, 2017).
Calismamizda benzer sekilde T. verrucosuns a bagh

trikofitozis ile karsilasilmistir.

Trikofitozisin etiyolojisine yonelik gerceklestirilen
calismalar cesitli iz ve mineral eksikliklerinin
durumunu ve sagaltimi kapsarken (Kojouri ve ark.,
2009) 25 (OH) Ds vitaminin seviyesinin
belirlendigi ~ bir  veriye
Ginimiizde 25 (OH) Ds vitamininin deri
hastaliklarindaki 6nemli rolii bilinmekle birlikte
(Umar ve ark., 2018) tlkemizde begseri alanda
yapilan yalnizca bir calismada dermatofitozisli

rastlantlmamuistir.

insanlarda 25 (OH) D; vitamini seviyesinin diigitk
oldugu ancak bu durumun olast kronik enfeksiyon
ve immunsupresif ajan kullanimindan
kaynaklanabilecegi ifade edilmektedir (Ciftgi,

2018).

Bu noktada dermatitisle seyreden yangisal
hastaliklarin 25 (OH) D3 vitami ile olan iliskisini
kisaca irdelemek gerekirse; disik 25 (OH) Ds
vitamini seviyesinin siklikla proinflamatuvar yanita
eslik ettigi ve bu durumun yangisal sitokinler ve
akut faz proteinlerinlerindeki artisla karakterize
oldugu bildirilmektedir (Ferrucci ve ark., 2005;
Franceschi ve ark., 2000). Trikofitozisli sigirlarda
arttls  gosteren  akut  faz  proteinlerinden
haptoglobulin ve serum amiloid A seviyelerinin
hafif siddette de olsa enfeksiyonu destekledigi

gorilmektedir (Baliket ve Gazioglu, 2017).
Buradan da yola cikilarak kisith sayida literatiir ile
karsilasilan trikofitoziste olusan yangisal durumun
varligt, calismamizda elde edilen sagliklilara gére
hasta sigiladaki disik 25 (OH) Ds vitamin
seviyelerinin agtklamasi olabilmektedir. Bununla
birlikte, deney hayvanlari Gzerinde yapilan
calismalarda, 25 (OH) D3 vitamini seviyelerininde
meydana gelen artisin T yardimet hiicreleri 1 (Th1)
profilindeki hiicrelerin inhibisyonuna ve Th1’den
T yardimct hiicreleri II (Th2) seviyesine geciste
hizlanmalara sebep oldugu bununla birlikte Th2
profilindeki  hiicrelerden  6zellikle  fibroblast
diizeyinde etkiledigi ~ bircok
arastirmact tarafindan belirtilmektedir (Bikle, 2008;
Griffin ve Kumar, 2003; Gombart, 2009; Sun ve
ark., 2006; Yamshchikov ve atk., 2009). Diger
taraftan beseride yapilan caligmalarda saglkl

uyarimlar  ile

derinin kendisini korumast amaci ile urettigi
antimikrobiyal peptitlerin (« ve B-defensinler,
katelisidin)  6nemi, arastirmacilar tarafindan
vurgulanmaktadir (Cowland ve ark., 1995; Larrick
ve ark., 1995). Heliks bicimli olarak ilk kez
tanimlanan bu peptitlerden katelisidinin (LLL-37)
37 aminoasit ihtiva eden uzun bir peptit oldugu ve
yalnizca antimikrobiyal degil bununla birlikte
antiviral ve candida enfeksiyonlarina karsida
koruyucu etkilerinin bulundugu belirtilmektedir
(Gudmundsson ve ark., 1996; Braf ve Gallo,
2006). Deri tizerindeki epitel hicreleri ve
nétrofiller  tarafindan  LL-37 sentezinin
indiklendigi ve UV sinlan alunda 25 (OH) Ds
vitamini sentezi ile bitlikte LL- 37 peptitlerinin
yaralli deri dokularinda miktar artislarina
zotlandiklart  bilinmektedir (Schauber ve atk.,
2007). Derinin olast enfeksiyon durumlarinda
savunma yanitint - giiclendirebilmesi amac ile
katelisidin miktarlarindaki artis  gereksinimleri
yalnizca yeter dizeyde 25 (OH) Ds vitamini
durumlarda
gelisebilmekte ve s6z konusu durumun birbiri ile

bulundugu saglikll olarak
bagimlt oldugu goériilmektedir. Benzer sekilde
psoriasis bulunan hastalarda 25 (OH) D3 vitamini
ve katelisidin seviyelerinin disiik oldugu da
belirtilmekte ve literatiirlerde agiklanan tespitlerin
dogrulugunu gostermektedir (Reinhorz ve ark.,
2012). Bizim calismamizda Serum 25 (OH) D3
Vitamin seviyeleri (minimum-maksimum degetler
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agisindan) hasta grupta 11.46-41.26 ng/mlL,
saglikli kontrol grubunda ise 49.11-112.7 ng/mL
olarak tespit edildi. Galismamuzda T. verrucosum ile
enfekte olan hayvanlarda da benzer sekilde 25
(OH) Ds vitamini seviyeleri saglikli hayvanlara
gbre distik bulunmus ve s6z konusu azalmalarin
gerek Th1/Th2 sitokin yanit ve yangisal durum
gerekse de katelisidin sentezine bagl 25 (OH) Ds
vitamininin tiketimi ile iligkili olarak azaldig
distnilmektedit.

Sonu¢ olarak, sigirlarda dermatofitoz etkenleri
arasinda bulunan T. werrmcosum ile enfekte olan
hayvanlarda 25 (OH) D; vitamini seviyesinin
azalabilecegi ve bu azalmanin derinin immun
durumunu etkileyen parametrelerinde bir arada

degerlendirilmesi  ile  yapilacak  calismalarla

desteklenmesi gerektigi disuntldi.
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Mercankésk (Origanum Onites L.) Bitkisinin Bazi Gida Patojenleri Uzerine Antibakteriyel
Etkinliginin Saptanmas1**

Detection of Antibacterial Effect of Oregano Plant (Origanum Onites L..) on Some Food Pathogens
Ahmet Hulusi DINCOGLU™

Burdur Mehmet Akif Ersoy Universitesi, Saghk Bilimleri Fakiiltesi, Beslenme ve Diyetetik Bélimii, Burdur, Tiirkiye

**"By caligma 4-8 Ekim 2017 tatihinde Kusadast/Aydin'da diizenlenen 7. Veteriner Gida Hijyeni Kongtesinde 6zet bildiri olarak
sunulmustur”.

Oz: Bu calisma mercankésk (Origanum onites 1..) bitkisinin ¢esitli gida patojenleri Gizerindeki antibakteriyel etkinliginin
belitflenmesi amactyla yapildi. 5 degisik ¢6zgende (aseton, etanol, metanol, kloroform, kaynatilmis su) ekstrakte edilen
bitkinin 5 farklt bakteriye (Escherichia coli, Staphylococcus anreus, Campylobacter jejunt, Salmonella Enteritidis ve Brucella spp.)
karst etkisi disk-diffiizyon teknigi kullanilarak incelendi. Bu ekstraktlarin 4 bakteri tirtne (Escberichia colz, Staphylococcus
anreus, Campylobacter jejuni ve Salmonella Enteritidis) karst farkhi diizeylerde etki gosterdigi, Brucella spp.’ye karst ise
antibakteriyel bir etki ortaya koymadigi saptanmustir. Olusan zon caplart itibariyle etanol ile hazirlanmis ekstraktin
Staphylococcus aunrens Gzerine gosterdigi etkinin en yliksek diizey (18 mm), kloroform ekstraktinun Campylobacter jejuni’ye
gOsterdigi etkinin en disik dizey (9 mm) oldugu tespit edilmistir. Sonu¢ olarak mercankdsk ekstraktlarinin
antibakteriyel etkiye sahip oldugu ve gida koruma alaninda kullanilabilecegi ortaya koyulmustur.

Anahtar Kelimeler: Mercankdsk, ekstraksiyon, patojen, antibakteriyel.

Abstract: This study was petformed to detect antibactetial effects of otegano plant (Origanum onites 1..) on vatious
food pathogens. Effect of plant extracted in 5 different solvents (acetone, ethanol, methanol, chloroform, boiling
water) was investigated with disc-diffusion technique for 5 different bacteria (Escherichia colz, Staphylococcus anreus,
Campylobacter jejuni, Salmonella Enteritidis and Bracella spp.). It was observed that these extracts exhibited antibacterial
effect at different levels for 4 bacteria species (Escherichia coli, Staphylococcus anreus, Campylobacter jejuni and Salmonella
Enteritidis) but not for Brucella spp. Extract with ethanol realized at the highest antibacterial effect (18 mm) on
Staphylococens anreus according to zone diameter. Extract with chloroform showed at the lowest antibacterial effect (9
mm) on Campylobacter jejuni according to zone diameter. These results showed that oregano extracts had antibacterial
effect on some pathogens and they can be used for food preservation.

Keywords: Oregano, extraction, pathogen, antibacterial.
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Giris

beri halk arasinda kullanilmaktadir. DSO’niin 91
tlkenin farmokopelerinde (kodeks) ve tibbi

Gunumizde tibbi bitkiler, gelencksel sagaltim
yontemlerinin - en  aktif unsurlart  olarak

bilinmektedir. Diinya Saglik Orgiitii (DSO) verileti
gelismekte olan ilkelerde insanlarin %80’nin bu
sagaltim yontemlerini kullandigim ve 3.3 milyar
insaninda da tibbi bitkilerden sagaltim aract olarak
yararlandigini ortaya koymustur (Eloff, 1998).
Tium diinya tlkelerinde oldugu gibi tilkemizde de
tibbi acidan 6nemli bulunan bitkiler yiizydlardan

bitkileri tzerinde yapilmis olan bazi yayinlara
dayanarak hazirladigr bir arastirmaya gore, tedavi
amacityla kullanilan tubbi bitkilerin toplam miktar
20.000 civarindadir. Bundan ancak 500 kadarinin
tarimsal Uretiminin yapildigi kaydedilmektedir.
Turkiye on bine yakin bitki tiird ile diinyanin en
zengin florasina sahip tlkelerden biri olmanin yan
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stra bu konuda kokli bir kiltiire de sahiptir
(Baytop, 1984).

Bircok bitki mikrobiyolojik ve farmakolojik
yonlerden hatta biyolojik savasin glindemde
oldugu son yillarda bitki savunma mekanizmasi
bakimindan da

Bitkilerin mikroorganizmalart 6ldiriicii ve insan

¢cok yo6nli  arastirlmaktadir.
sagligt icin 6nemli 6zellikleri 1926 yilindan bu yana
laboratuarlarda arastirilmaya baslanmistir
(Vanderbank, 1949). Bu arastirmalar, bitkisel
ilaglarin daha etkili, daha toksik ve daha pahali olan
sentetik ilaclar ile bir arada kullanimlarinda

tamamlayict olarak rol oynamalarina olanak
saglamis, tek baslarina ise alternatif sagaltim aract
olarak deri ve mukoza lezyonlann ile diger
sistemlerin  infeksiyonlarinda  iyilestirici ~ ve
antiseptik amacli olarak kullanimlarini giindeme
getirmistir. Bu yOniyle antibakteriyel aktiviteye
sahip bitkilerin bakteriyel orijinli insan, hayvan ve
bitki hastaliklarinin kontrolinde etkili olabilecegi
ve hatta yiyecek depolarindaki  bakteriyel
kontaminasyonu 6nlemek gibi 6zellikli bir isleve
sahip olabilecegi bildirilmektedir (Verastegui ve
ark., 1996).

Ayrica baharat Ozelligindeki bazt  bitkilerin
icerdikleri ugucu yaglar ile gidalarin organoleptik
Ozelliginde kayba neden olmaksizin bakteriyel
bozulmayt geciktirdikleri ve buna baglt olarak
koruyucu amagla kullanildiklart  saptanmustie
(Dorman ve Deans, 2000). Bu durumda bitkiler,
mevcut bu etkilerinin yant sira yeni antibakteriyel
ilaglarin gelistirilmesi icin yapilan aragtirmalarda
model olarak da kullanilabilirler (Sindambiwe ve
ark., 1999). Gunimiizde bitkiler ve bitkisel ila¢
hammaddeleri, recete ile satilan ilaglarin %25%ini

olusturmaktadir (Farnsworth ve ark, 19.85).

Baharatlardaki antibakteriyel etkinin, daha ¢ok
ucucu yaglardan kaynaklandigt bilinmektedir. Bu
ctkinin ugucu yagda bulunan bir ya da birkag
bilesikten kaynaklandigr belirtilmistir (Akgtl ve
ark., 1989; Knobloch ve ark., 1989).

Guda, ecza, parfiim ve kozmetik gibi bircok alanda
kullanilan baharatlarin ve ugucu yaglarinin, 1980l
yillardan baglayarak antibakteriyel etkileri agisindan
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bircok arastirmada denenmistir (Zaika ve ark.,
1983; Pauli ve Knobloch, 1987; Zaika, 1988).
Baharatlar ve tiirev Griinlerinin etkileri (ekstraktlar,
ucucu yaglar ve bilesenleri) genellikle in vitro
ortamda farklt bakteri ve fungus tirerine kargt
kullantlmistir. Bu calismalarda en etkili bitkilerin
karanfil, tarcin, sarimsak, hardal, sater, kekik ve
mercankdsk oldugu tespit edilmistir (Benjilali et al,
1984; Deans ve Soboda, 1990).

Bu calismada kullandigimiz mercankosk bitkisi
(Origanum onites 1) timol benzeri kokuya sahip
oldugu icin kekik olarak da anilir. Ulkemizde 21
origanum tiirti bulunmaktadir. Bunlardan biri de
mercankésk veya Istanbul kekigi olarak bilinen
Origanum onites 1.”dir ve Turkiye’nin 6nemli ihrag
triinleri arasindadir (Akgil, 1993). Mercankdsk
yari ¢alimst, 65 cm’ye kadar boylanan, sert tiyli bir
bitkidir. Dallarin sayist her gévdede 10 cifte kadar
olmakta ve boylart 13 cm’ye kadar ¢ikmaktadir.
Kayalik tepeler ve yamaglarda genellikle kirectast
tzerinde, bazen golge yerlerde, deniz seviyesinden
1400 m yukseklikte yetismektedir (Davis, 1982).

Turkiye’de yetisen mercankosk tiirleri genellikle
baharat, cesni ve halk ilact olarak kullanilmaktadir.
Bu kekik tutleti arasinda en ¢ok kullanilanlart, O.
majorana L., O. vufgare L., ve O. onites L. dir (Baytop,
1984).

mercankosk, Istanbul kekigi” gibi adlar ile bilinen
Origanum onites L. bitkisi genellikle kekik olarak
Midevi,
antiseptik, antihelmintik, kardiovaskiler, stimulan

“Ak  kekik, peynir kekigi, giiveyotu,

bilinmektedir. sedatif, antimikrobiyel,

ozelliklerinden dolayr genis bir kullanim alanina
sahiptir (Cingit ve ark., 1991).
trinlerinde, pizza, corba, salata ve bircok gida

Ayrica et ve et

drininde kullandmaktadir. Mercankdsk yagt ve
oleoresini alkolli icki ve alkolstz iceceklerde ve
ayrica kozmetik triinlerinde de kullandmaktadir.

Kekigin su destilasyon iriind olan ugucu yagt ve
suyu (kekik
rahatsizliklarina (karin agrisi, bulanti, hazimsizlik),

yag alt suyu) mide, bagirsak

seker  hastahgr  gibi endokrin sistem
rahatsizliklarinda  safra artirict  Ozelliklerinden
dolayt kullandmaktadir (Aydin ve ark., 1993).
Kekik  cay

kolaylastirict ve gaz giderici bir etki yaptig,

olarak  kullanildiginda  sindirimi
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bilesimindeki fenolik asitler ve monoterpenik
fenollerin  antioksidan  6zellikte  oldugu
belirtilmektedir (Baser, 2001). Ultee ve ark. (2002),
Origanum eterik yaginda bulunan karvakrol, timol
ve kimeninin antimikrobiyal etkilerinin oldugunu;
bu etkinin bakteri

gerceklestigini ve iyon konsantrasyonuna bagh

hicre duvart Uzerinde
olarak ozmotik basincin degismesi sonucunda
sitoplasmik membran yapisinin bozulmast ile
birlikte ATP sentezinin durmasina bagh oldugunu

bildirmislerdir.

Bu calismada, 5 farkli ¢6zgen icinde ekstraklan
hazirlanmis olan mercankdsk bitkisinin 5 degisik

bakteri tlrline karst antibakteriyel — Ozelligi

elde
edilecek verilerin bir sonraki adimda bu bitkinin

arastirdmistir.  Bu arastirma neticesinde

ekstraktlarinin bazi gidalarla kombine edilerek raf

omirlerini  inceleyecek olan  arastirmacilara
yardimet olmast amaglanmustir.

Gereg ve Yontem

Calismada  kullanilan ~ mercankdsk  bitkisi
Degirmencioglu ~ A.S’den  (Istanbul)  temin

edilmistir. Bitki daha sonra Harran Universitesi
Fen-Edebiyat Fakiltesi Biyoloji Bélimii Anabilim
Dali laboratuarlatinda incelenmis ve tir tayini
yapimistir.

Cozgen olarak: Aseton %99.5 (Merck), Kloroform
%99 (Merck), Metanol %99.9 (Merck), Etanol

%99.9  (Merck) ve distile su (Kaynatma)
kullanilmistir.
5 farkli  ¢6zgenle isleme tabii tutulan

Mercank6skiin antibakteriyel aktivitesi 5 farkh
bakteri iizerinde denenmistir. Calismada kullanidan
suslar Escherichia coli (ATTC 25922), Staphylococcus
anrens (NTCC 25923), Campylobacter jeuni (ATCC
49943) ve Salmonella Enteritidis (ATCC 13076)
Amerikan Tip Kultir Koleksiyonundan temin
edilmistir. Brucella spp. susu ise Harran Universitesi
Veteriner Fakiltesi Gida Hijyeni ve Teknolojisi
Anabilim Dali ile Mikrobiyoloji Anabilim Dal
Laboratuvart kiltir koleksiyonlarindan (peynir
izolat susu) alinmistir.
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Bitki Ekstraktnin Hazirlanmasi

Kuru haldeki bitkilerin yapraklar ayikland: ve
bunlar toz haline gelinceye kadar ufaltldi. Her bir
¢ozgen icin 5 farkl sise icine 2’ser gram tartilarak
ilave edildi ve tizerlerine 20 ml ¢6zgen aktarildr. Bu
21 °C) 12
bekletildikten sonra filtre kagidindan siiziilerek

karisim  oda  sicakliginda saat
baska bir siseye aktarldi ve agz1 acik bir olarak 40
°C deki etlivde ¢Ozgenler tamamen uguncaya kadar
bekletildi. Sise icinde ekstrakttan geriye kalan
tortunun Uzerine 10 ml distile su ilave edildi ve

agizlart kapatilan siseler otoklavda sterilize edildi.
Disklerin Hazirlanmast

Bitki ekstraktlarina karst bakterilerin duyarliligim
saptamak amaciyla  disk-diffizyon  yontemi
kullantldr (Quinin ve ark, 1994). Disk hazirlamada
kullantlan emici kagitlar (Whatman No.1) 6 mm
capinda kesildi ve otoklavda 121 °C de 15 dakika
streyle sterilize edildi. Bitki ekstrakti steril bos
disklere 20 pl miktarinda emdirildi.

Mikroorganizma Kiiltiitlerinin Hazirlanmasi1

Suslarin her biri BHI’a (Brain Heart Infusion
Broth, Oxoid CM0225) inokule edilip 37 °C’de
inktibe edildi. Denemeler icin 18 saatlik aktif
kiltirden Kiltirlerdeki  bakteri

konsantrasyonu McFarland 0.5 standardina gére
yaklagtk 1.5x108 cfu/ml olacak sekilde ayatlandi.

(Merck
1.05450) besiyeri tzerine 101 dilisyonu yapilan

yararlanildi.

Onceden hazirlanan  Nutrient Agar
aktif kiltirlerin ekimi yiizeyde yayma yontemiyle
yapildi. Kisa bir siire agarin bakteri soliisyonunu
emmesi beklendi.

Antibakteriyel Aktivitenin Saptanmasi

Ekim yapilmis her bir besiyerinin Uzerine esit

adet disk yerlestirildi.
birini  farkh
ekstraktiyla doyurulmus diskler olusturdu. Digeri

mesafede toplam 3

Bunlardan en az ¢ozgenlerin
ise negatif kontrol olarak kullanillan emdirilmemis
bos diskti. Campylobacter jejuni ihtiva eden petriler
anaerob (COz inkiibatériinde), digerleri ise aerob
ortamda 37 °C’de 24 saat stireyle (Brucella spp. i¢in

37 °C’de 72 saat) inkibe edildi. Sire sonunda
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besiyeri tzerinde olusan inhibisyon zonlart mm
olarak degerlendirildi (Alton ve ark., 1988; Collins
and Lyne, 1987).

Bu calismanin tim deneysel asamalart Harran
Universitesi Veteriner Fakiiltesi Gida Hijyeni ve
Teknolojisi Anabilim Dalt laboratuvarlarinda
yuritilmustir.

Bulgular

Arastirmamizda  disk-difizyon
antibakteriyel  etkisi

yontemi  ile
incelenen  mercankdsk
bitkisine ait 5 farkli ¢6zgende hazirlanmis
ckstraktlarin 5 degisik bakteriye karst treme
inhibisyon sonuglart Tablo 1, petri plaklarindaki
zon goriuntileri ise Sekil 1-4’de gosterilmistir. Bu
ckstraktlarin 4 bakteri tirtne (Escherichia coli,
Staphylococens anrens, Campylobacter jejuni~ve Salmonella

Enteritidis) karst farkli diizeylerde etki gosterdigi,

Brucella spp.’ye karst ise antibakteriyel bir etki
ortaya koymadig saptanmustir.

Ekstraktlarin kullanillan bakteri tiitleri tzerine
farkli oranlarda antibakteriyel etki g6sterdigi
gorilmistir.  Olusan  inhibisyon  zonlarinin
buytkligii dikkate alindiginda, Etanol ile
hazitlanmus ekstraktin Staphylococens anreus Gzerine
gosterdigi etkinin en ylksek dizey (18 mm),
kloroform  ekstraktinun  Campylobacter  jeuni’ye
gosterdigi etkinin en disiik diizey (9 mm) oldugu
tespit edilmistir.

Meydana gelen inhibisyon caplarinin her bakteri
alinarak  yapilan

grubu icinde  ortalamast
hesaplamada, ekstraktlanin  Staphylococcus — anreus
tzerine digetlerine gére daha fazla inhibisyon
gosterdigi, buna karsik en az inhibisyonun
olustugu

Campylobacter — jeuni’ye karst

gbzlemlenmistir.

Tablo 1. Mercankésk Bitkisinin Farkli Cézgenlerde Hazirlanmus Ekstraktlarinin Antibakteriyel Etkisi

Bakteriler ve Olugan Inhibisyon Zonlar1 (mm)

Cozgenler

E. coli 5. Enteritidis S. aurens C. jejuni Brucella spp
Aseton 11 14 12 11 -
Etanol 13 11 18 10 -
Metanol 12 16 16 11 -
Kloroform 10 12 14 9 -
Su (kaynatma) 13 16 17 11 -

Sekil 1. Disk-Diffiizyon Yontemi ile E. cw/’de Olusan Zonlar
S: Distile su, K: Kloroform, E: Etanol, M, Metanol, A: Aseton, N: Negatif kontrol
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Sekil 2. Disk-Difftizyon Yontemi ile S. enteritidisde Olusan Zonlar
S: Distile su, K: Kloroform, E: Etanol, M, Metanol, A: Aseton, N: Negatif kontrol

Sekil 3. Disk-Diffiizyon Yontemi ile S. aurens’da Olusan Zonlar
S: Distile su, K: Kloroform, E: Etanol, M, Metanol, A: Aseton, N: Negatif kontrol

Sekil 4. Disk-Diffiizyon Yéntemi ile C. jguni’de Olusan Zonlar
S: Distile su, K: Kloroform, E: Etanol, M, Metanol, A: Aseton, N: Negatif kontrol

Tartigma incelendigi ¢alismamizda ckstraksiyon tiitlerinin

farkli  antibakteriyel etkilere sahip  oldugu

Mercankosk bitkisine ait Aseton, Etanol, Metanol, saptanmistir. Bunun yaninda aynt ckstraksiyonun

Kloroform ve Su (kaynatlmis) ekstraktlanmin 5 calismada kullandigimiz bakteriler Gzerinde farklt

farkh gida kaynakli patojen bakteriye karst etkisinin etkiler ortaya  koydugu  tespit edilmistir.
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Ekstraksiyon islemi icinde en etkili sonucun
Etanol ¢oézgeninde Staphylococcus anrens karst elde
edildigi, Brucella spp.’ye karsi ise antibakteriyel bir
etkinin ortaya c¢tkmadigi saptanmustir. Brucella
spp.’ye karst antibakteriyel bir etkinin gérilmemesi
bitki

konsantrasyonun bu bakteri icin yeterli diizeyde

calismada kullandigimiz eksterisi

olmamasindan kaynaklandigi diisiiniilmektedir.

Bitkilerin antimikrobiyal etkilerinin arastirildig
calismalarda esansiyel yaglar izerinde durulmakta
ve mikroorganizmalar Gizerinde inhibitér etkisinin
varlig vurgulanmaktadir (Akgil ve ark., 1989;
Knobloch ve ark., 1989). Bu alanda yapilmis olan
aragtirmalara ait bulgularin blytk ¢ogunlugu bu
calisma verilerini destekler niteliktedir. Bununla
birlikte kullanilan bitkinin elde edildigi bélge,
bitkinin  alt farkliliklar,
antibakteriyel

tutleri  arasindaki

ekstraksiyon islemi, uygulanan
etkinlik deneme yontemi ve test edilen suslardaki
degisiklikler nedeniyle karsit sonuglarin alindigt

calismalar da literatiirde yer almaktadir.

Iki Origanum tirinden elde edilen esansiyel
yaglarin antimikrobiyal aktivitesi tizerine yapilan
bir calismada Staphylococcns aurens, Escherichia coli,
Candida albicans Gzerinde antimikrobiyal aktivite
gbzlenirken, P. aeruginosa Uzerinde etkisiz oldugu
saptanmustir (Lisin ve ark., 1999).

Lin ve ark. (2004) ise yaptiklat1 bir invitro deneme
ile  Origanum  onitesin  su  ekstrakttun  Yersinia
enterocolitica ve Staphylococcus anrens izerinde gok iyi
antibakteriyel ~ aktivite  gOsterdigini  ortaya
koymuslardir. O. majorana ve O. onites tirinden
clde edilen ugucu yag Gram (+) bakterilerden
Staphylococcus anrens ve Staphylococeus epidermis, Gram
(—) bakterilerden Escherichia coli, Enterobacter cloacae,
Psendomonas  aernginosa ~ve Klebsiella  pnenmoniae’ye
karst denenmis ve bu ucucu yaglarin yiksek oranda
antibakteriyel — Gzellikte

(Aligiannis ve ark., 2001).

oldugu  belilenmigtir

Origanum vnlgarenin de dahil oldugu dort farklt
bitkiden elde edilen ugucu yaglar Escherichia coli'ye
karst denenmis, Origanum ve Thymus tutlerinden
elde edilen ugucu yaglarin diger iki bitkiden elde
edilen yaglara gére Escherichia coli bakterisine daha
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gliclii bir antibakteriyel etki gésterdigi saptanmistir
(Burt ve Reinders, 2003).

Ulkemiz arastirmacilari da bitkilerin antimikrobiyal

etkilerinin  incelenmesi  konusunda  Gnemle
egilmektedir. Ornegin Sagdi¢ (Sagdic ve Ozcan,
2003), kekik ve mercankdsk bitkilerinin Escherichia
coli O157:H7, Staphylococcus aurens ve Yersinia
etki

calismada

enterocolitica suglarina  karst antibakteriyel

ifade bu
mercankoskin  Escherichia coli O157:H7 lzerine
etkisiz kaldigint ifade etmistir. Yine Aydin (2008),
26 bitki tird ekstraktimt 4 farkli bakteriye karst
denemis, mercankoskiin Staphylococcns aurens ve

gOsterdigini ederken

Yersinia  enterocolitica’'ya  karst ¢ok gugli  bir

inhibisyon gosterdigini tespit etmistir.

Disk-difizyon yontemi ile yapilan bir calismada
(Babacan ve ark., 2012), mercankosk ckstrakt
ihtiva eden diskletin Sa/monella Enteritidis ihtiva
eden plaklarda 19 mm’lik zonlar olusturdugu
saptanmistit.

bu
mercankbsk  bitkisinin - antibakteriyel —aktivitesi
daha cok
mercank6skiin farkli titlerinin esansiyel yaglan
bunlar
uzerinde denenmistit. Bizim c¢alismamizda bu
bitkinin
ekstraktlart kullanilarak farkli bakteri gruplarina

Butin calismalardan  anlagilacagt  gibi

bulunmaktadir. Bu calismalarda

izole edilmis ve mikroorganizmalar

degisik  ¢ozgenlerle  hazirlanmis
karst olan antibakteriyel etki tespit edilmeye
calistimistir. Sonuc olarak, mercankosk bitkisinin
farkli diizeylerde antibakteriyel etkiye sahip oldugu
yaptigimiz ¢alismayla ortaya konulmustur. Bu
gida
arastirmalara acik bir konu olarak karsimizda
durmaktadir.

ekstraktlarin ortaminda denenmesi
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Olgu Sunumu/Case Report
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Hypo-versus Hyper-thyroidism in 2 Cats: The Culprit for Miliary Dermatitis/Hypersensitivity
Versus Growth Retardation

Hipotiroidizme kars: hipertiroidizm: 1ki kedide biiyiime geriligine kars: miliyer dermatitis/ hipersensitivite
, Kerem URAL!

Songiil ERDOGAN! , Hasan ERDOGAN!

1Aydin Adnan Meneres University, Faculty of Veterinary, Departmant of Internal Medicine, Aydin, Turkey

Abstract: In the present case seties 2 different cats with diagnosis of hypo- versus hypet-thyroidism with distinct
clinical signs were reported. The first case was a 3-month-old male domestic short-hair kitten was presented with a
disproportionate dwarfism. Radiographic examination of the long bones revealed epiphyseal dysgenesis and delayed
epiphyseal ossification. Congenital primary hypothyroidism was established by low serum total thyroxine and initial
treatment composed of levothyroxine. The second case was referred to the clinic with unresolved dermatological
problems. On referral alopecia, extensive crusting and matting of the haircoat were evident. Hyperthyroidism and
related military dermatitis was detected based on elevated serum total thyroxine and free T4 levels along with skin
punch biopsy results. Therapeutical armamentarium composed of methimazole and hyperimmune milk factor. In
conclusion, early recognition, diagnosis and treatment caused to intervention all resulted in clinical remission and
relief of clinical signs accompanied by normal thyroidal function and laboratory results in both cats.

Keywords: Cat, Dermatitis, Dwarfism, Hypothyroidism, Hyperthyroidism.

Oz: Bu olgu sunumunda iki farklt kedide karstlasilan hipotiroidizme karst hipertiroidizm iliskili farkli klinik bulgular
sunuldu. Tk olgumuz 3 aylik yasta, erkek, short-hair 1rki yavru kedi olup ciicelik sikayeti ile klinigimize getirilmistir.
Radyografik bulgularinda uzun kemiklerde epifiziyal disgenezis ve epifiziyal kemiklesmede gecikme tespit edildi.
Kongenital hipotiroidzm tanist distik total tiroksin seviyesiyle desteklendi ve levotiroksin ile sagaltima baslanildi.
Ikinci olgumuz ise sagaltima ragmen diizelmeyen dermatolojik bulgular ile klinigimize basvurdu. Klinik muayenede
alopesi, yaygin kabuklanma ve kil 6rtiisinde matlasma gorildi. Deriden alinan pung biyopsi sonuglart, artan serum
total tiroksin ve serbest T4 ve iliskili miliyer dermatitis ile hipertiroidizm tanist konuldu. Bu olgumuzda metimazol ve
hiperimmun siit fakt6ri baslanildi. Sonug olarak her iki olgumuzda da erken tant ve sagaltim iliskili klinik bulgularin
giderilmesine, laboratuvar sonuclarina gére normal tiroid fonksiyonlarina kavusmalarina yol acti.

Anahtar Kelimeler: Ciicelik, Dermatitis, Hipotiroidzm, Hipertiroidzm, Kedi.
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Introduction

Hyperthyroidism, one of the most frequent
endocrine disorder in middle to older aged cats
(Peterson, 1986; Feldman and Nelson, 1996;
Hibbert, 2018), denote excessive production of
thyroid hormones due to abnormally functioning
thyroidal tissue (Volckaert et al, 2016a). The
incidence of hyperthyroidism in cats has been
elevated since it was recognized. Regarding

147

hyperthyroid cats, solely 5% of are younger than
10 years of age during initial diagnosis (Mooney,
2010; McLean et al., 2014; Stephens et al., 2014;
Scott-Moncrieff, 2015).

Congenital hypothyroidism in cats is a rare
disorder resulting with disproportionate dwarfism
(Scott-Moncrieff, 2007; Johnson and Watson,
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2010). Diseased kittens characteristically present hyper-thyroidism with specifical clinical findings
short skull and limbs, spine, block-like trunks and treatment.

(Arnold et al, 1984; Crowe, 2004; Scott-

Monctieff, 2007; Szabo and Wells, 2007; Lim et al., Case Report

2014). Growth retardation, altered mental status, Case I: hypothyroiditic cat
neuromuscular deficits, retention of hair coat, and )
other relevant signs might be detected in
hypothyroid kittens (Feldman and Nelson, 2004;
Scott-Moncrieff 2007; Szabo and Wells, 2007,
Pettigrew et al., 2007; Johnson and Watson, 2010;

Quante et al., 2010; Bojanic et al., 2011).

Initial examination revealed disproportional short
legs and abducted elbows. As being informed by
the owner the cat was obstipated and anorectic.
Facial structure of the cat resembled that of a very
small aged kitten, although at time of referral it was
Two articles indicated the importance of 3 months of age (Figure 1). It was a}so interesting
that the cat was mentally dull, with very slow

hyperthyroidism among cats i.e. part I (anatomy, o )
. . . L respond to stimuli. The owner also informed that
physiology, diagnosis and imagining) (Volckaert et the cat lavi " < broth
al., 2016a) and part II (scintigraphic diagnosis and ¢ Cat was not playing with toys orits brother

relevant treatment (Volckaert et al., 2016b), which
prompted the present authors to publish the case

belonging to the same litter. The cat was 0.78 kg,

even if a normal weight for a domestic shorthair

kitten of that age must be around or above 2 kg.

series herein. Furthermore the present author’s
interest was also aroused following receipt of two
different cats, 1 with hypo- and the other with

* il

Figure 1. 2) Hypothyrodic cat b) Hypothyroditic cat shown on the right along with her brother which was
born on the same litter. Both cats were 3 months of age, whereas the present case was lethargic, showed
failure to growth. ¢) both normal and hypothyroidic cats shown at 7 months of age (2 months of
methimazole treatment).

Serum total T4 levels were lower than the The first case was referred to the clinic with
reference ranges (0.5 pg/dL; reference range 0.8- unresolved  dermatological lesions  [(miliary
4.7ug/dL). Fecal examination was negative and dermatitis, erythema, erosion and crusting) (Figure
not deemed any parasite. Beside antiparasitic 2)]. As being informed by the owner the cat was
medication was available previously. The cat was hypersensitive and referred to several Veterinary
prescribed for levothyroxine (0.05 mg q 12 h Clinics with varying duration of diarrhea,
orally), lactulose (1.5 mL q 8 h orally) along with unresponsive to traditional treatment. Up to date
warm water enema, as was also described there was no precise diagnosis nor thyroidal profile
previously (Traas et al., 2008). was analyzed. On initial referral the cat was

overactive, aggressive, with evidence of
Case II: cat with hyperthyroidism
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tachyarrhythmia (210 bpm). Miliary dermatitis, profile, anti-nuclear antibody test were all
erythema and crusting were detected on rear legs, performed (Table 1).

lumbal area. Serum biochemistry, endocrine

Figure 2. Miliary dermatitis along with severe crusting and erythema. Photographic record was taken on
at a) initial examination and b) 2 months of therapy including methimazole and hyperimmune milk factor.

Table 1. Thyroidal panel in two different cats; Case I: Cat with hypothyroidism and case II: Cat with
hyperthyroidism.

Parameters Case I Case II

day 0 day 70 day 0 day 70
Total T4 (ug/dL) 0.5 2.8 11.9 2.6
Free T4 (pmol/L) 0.77 2.1 21.4 39.5
Total T3 (ng/mlL) 0.5 0.92 -
Plasma cortisole (ug/dL) 5.2 - 256
Growth hormone 0.8 2.5 - -
SomatomedinC(IGF-1) 80.2 467 - -
Clinical findings F.g., Hin Di, Tachy., W1
Available data T.p., Sb., E.p. T.p., S.b., P.biop.

Di: diarrhea, Tachy: tachycardia, W1: weight loss, F.g.: failure of growth, H.in: heat intolerance, T.p.: thyroid panel,
S.b.: serum biochemistry, P.biop.: punch biopsy, E.p.: endocrin panel (plasma cortisole)

For treatment, methimazole (2,5 mg/cat) and (tachycardia or other relevant arrhythmias, systolic
hyperimmune milk factor were applied during two murmurs, hypertrophic cardiomyopathy,
months. Before treatment regime skin punch tachypnea, dyspnea), altered behavior, stress
biopsy (6 mm) was performed. For this, local intolerance, muscle weakness/ atrophy, hair coat
anesthesia with 0, 3 ml lidocaine 2% was injected changes, polyuria/polydipsia, systemic
by subcutaneously surrounding the selected lesion. hypertension, polyphagia, vomiting, increased
After anesthesia, biopsy punch was placed on frequency of defecation (Bucknell, 2000; Mooney,
selected area and observed biopsy samples was 2010; Klein, 2012; Peterson, 2014; Scott-
transferred to %10 formalin. Moncrieff, 2015). The atypical form of

hyperthyroidism, also known as apathetic or
Discussion masked hyperthyroidism, is associated with signs

of depression and anorexia, often still

In the vast majority of cats with hyperthyroidism accompanied by weight loss. It is important to

weight loss, hyperactivity, increased body keep in mind that not all hyperthyroid patients

temperature, diarrhea, cardiovascular problems demonstrate the typical clinical presentation and
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signs may be subtle, especially in early stages
(Bucknell, 2000). Some of hyperthyroid cats
present excessive grooming behavior causing
alopecia or crusty rash, accompanied with intense
itching resembling miliary dermatitis (Peterson,
2012). The latter condition might be in relation
with with an underlying allergy, whereas
could

obsessive and compulsive behavior (i.e. elevated

dermatological alterations reflect cat’s
licking and grooming) (Peterson, 2011). In one of
the present cases herein reported clinical signs
mimicking  hyperthyroidism  were  diarrhea,
tachycardia and weight loss. Besides striking and
interesting clinical feature was miliary dermatitis in
which should be on the list of differential diagnosis

for hyperthyroidism (Peterson, 2011).

Hyperimmune milk factor (microlactin) was the
drug of choice for relieving hypersensitivity and
miliary dermatitis in case I of this article.
Regarding the efficacy of microlactin; it inhibits
and reverses neutrophil attachment to the blood
vessel wall-stabilizing inactivated neutrophils
unable to participate in inflaimmation (Beck and
Fuhrer, 1993; Okubo et al., 2016). Furthermore it
is able to maintain proper actioning of another
inflammatory cell, macrophages with proven znwitro
and zmvivo effects (Gingerich and Strobel, 2003;
Bello and Allen, 2005). Taking into account
crusting dermatosis in cats, small circumscribed
crusts of feline dermatitis might be found, in
which the most commonly observed allergic
dermatitis is flea allergy (Carlotti, 2004). There
might be also crusts related to excoriations located
on to the dorsolumbar area (Catlotti, 2004), which
Feline
cosinophilic plaque (Gross et al., 1986) and miliary
dermatitis (Carlotti, 2004) both mimic clinical
findings of allergic skin disease, in which dermal

was similar to the case I in this article.

inflaimmation composed of eosinophils, mast cells,
lymphocytes and neutrophils (Gross et al., 2005).
In the present case with hyperthyroidism, 6 mm
skin punch biopsy was performed prior to
treatment application, in which histopathology
revealed mixed inflimmatory infiltrate reach in
mast cells along with erosion and ulceration.
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Therefore, it may be safely suggested that
microlactin may have helped clinical recovery and
relieving inflammation.

Taking into account growth failure in cats and
dogs, related endocrine causes are GH/IGF-1
deficiency, excessive glucocorticoids,
hypothyroidism, hypoadrenocorticism, diabetes
mellitus and vitamin D disorders (Scott-Moncrieft,
2015). In the present case with hypothyroidism
diagnosis was based on low levels of total T4 and
T4, along with normal blood glucose, cortisol and
vitamin D levels. Besides eatly recognition of the
disease and effective levothyroxine treatment all
resulted in growth of the kitten, which supported

precise/tentative diagnosis.

In conclusion the good (well prognosis and
respond to treatment), the bad (the clinical signs)
and the ugly (serum biomarkers ie. endocrine
profile) parts of two distinct thyroidal disorders;
hypo-
documented herein at the same time. FEatly
the
necessaty biomarkers and prompt treatment might

vs. hyper- thyroidism have been

recognition, real time diagnosis within

overcome thyroidal diseases among cats.
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