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RESEARCH ARTICLE

Tie-in Configuration Applications in The Fractures of Extremity Long
Bones in Cat

Mehmet SAGLAM™, Sara KHOUSHNAHAD!, Murat CALISKAN!

" Ankara University, Veterinary Faculty, Surgery Department, 06300, Ankara, Turkey

ABSTRACT

The aim of this study to compare clinical examination and radiographical evaluations of Tie-in configurations in
clinical cases which is indicated and results of cats long extremity fractures. The study material consisted of 23
cats of different breed, age and gender, who were fractured in extremity long bones as a result of clinical and
radiographic examinations brought with the complaint of not being able to use the front or hind limbs. The tie-in
configuration was applied in 2 humerus, 15 femur, 4 tibia, 1 femur and tibia and 1 humerus and femur fractures
(total; 3 humerus, 17 femur, 5 tibia). Postoperative 10,21,30,45% days clinical and radiographical examinations of
cases performed. Modified Tie-in external fixator removed at 45-60% days after the operation. Followed up 22
cases recovered without any problems and one case did not result in functional recovery after infection of the
operation site. In conclusion, it was declined that the Tie-in configuration method is succesful to stabilize the
fracture line of long bone fractures during reduction of fracture bone fragments in the cats.

Keywords: Cat, external fixator, fracture, Tie-in, treatment.
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Kedilerde Ekstremite Uzun Kemiklerinin Kiriklarinda Tie-in Konfigiirasyon Uygulamalar:

(074

Bu calismada, kedilerde karsilagilan ckstremite uzun kemiklerinin kiriklarinda klinik olgularda endike oldugu
durumlarda Tie-in konfiglirasyonunun sagalum uygulamalart  ile sonuglarnin  klinik  ve  radyolojik
degerlendirmelerinin yapilmasi ve aktarilmast amaclanmistir. Calisma materyalini 6n veya arka ekstremitelerini
kullanamama sikayeti ile getirilen, klinik ve radyografik muayeneler sonucunda ekstremite uzun kemiklerinde kirik
belirlenen degisik 1rk, yas ve cinsiyetteki toplam 23 kedi olusturdu. Akrilik ile modifiye Tie-in konfigiirasyonu 2
humerus, 15 femur, 4 tibia, 1 femur ile tibia ve 1 humerus ile femur’da belirlenen kiriklarin (toplam; 3 humerus, 17
femur, 5 tibia) sagaltuminda uygulanmistir. Postoperatif dénemde, olgularin 10, 21, 30 ve 45. giinlerinde klinik ve
radyografik kontrolleri yapildi. Modifiye Tie-in eksternal fiksatér apareyi 45-60. giinlerde uzaklastirildi. Izlenen
olgulardan 22 olguda herhangi bir sorun olmaksizin iyilesme saglanirken, 1 olguda da operasyon bélgesinde
gelisen enfeksiyon nedeniyle klinik fonksiyonel iyilesme saglanamadi. Tie-in konfiglirasyon yonteminin kedilerde
ekstremite uzun kemik kiriklarinda kirtk fragmentlerinin rediksiyonu sonrasinda stabilizasyonunu saglamada
uygun oldugu ve kirik sagaltiminin basariyla sonuglandirabilecegi belirlenmistir.

Anahtar Kelimeler: Eksternal fiksator, kedi, kirik, sagaltim, Tie-in.
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GIRIS

Veteriner ortopedide ekstremite kemiklerinin kiriklart
oldukea sik gorilir. Képek ve kedilerde bu kiriklarin
olusumunda; c¢ogunlukla travmalar, trafik kazalari,
yiksekten dusme, atesli silah yaralanmalart ve
hayvanlarin birbiriyle olan kavgalari gibi bir¢ok neden
sayilabilir (Ster ve Saglam 2000).

Kirik sagaltiminda biyolojik ve mekanik olmak tizere
iki metot uygulanmaktadir. Biyolojik metotta kirik
uclari sebebiyle olusan damarsal dokulardaki hasarin
disinda  vaskiller bozukluk séz konusu degildir.
Dolayistyla yumusak dokunun korunmasiyla hizli bir
tyilesme saglanir (Palmer 1999).

Mekanik metot ise, ana kemik fragmentlerinin bir
araya getirilerek fiksasyon materyalinin uygulanmasi
ile yapilr. Bu iki metot i¢inde esas hedef, kirilan
kemigin anatomik seklini yeniden kazandirmak, en
kisa strede iyilesmeyi saglamak, maksimum hasta
rahathgt ve en az maliyetle hastayr sagligina
kavusturmaktir (Palmer 1999).

Bu hususlarin  yerine getirilmesi i¢in  eksternal
fiksasyon uygun bir yontemdir. Eksternal fiksasyon
yontemi, beseri ve veteriner hekimlikte siklikla
kiriklarin sagaliminda, eklem stabilizasyonu ve bacak
deformitesini dizeltmek amaciyla kullanilmaktadir.
Eksternal fiksatorler diger yontemlere gore, apareyin
¢ok yonlli montajinin yapilabilmesi, agik kirtklarda
etkin yara yOnetimini saglamasi, kirtk yerindeki
damarlanmanin minimal diizeyde bozulmasi ve az
maliyeti nedeniyle daha avantajlt sayilmaktadir (White
ve ark. 2003).

Genellikle eksternal fiksatorler;
o Tip II ve Tip III agtk ve/veya enfekte
kiriklarda,
. Ciddi yaniklarla veya genis doku
yaralanmalari ile birlikte olusan kiriklarda,

o Internal fiksasyonun miimkiin olmadig1 ve
distraksiyon gerektiren kiriklarda,

. Pelvis kiriklari  ve dislokasyonlart ile
multiple kapali kiriklarin  fiksasyonunun
saglanmasinda,

o Dogmasal veya edinsel nedenletle olusan
kisaliklardaki ekstremite uzatmalarinda,

. Kronik osteomiyelitisli olgularda,

. Artrodez uygulamalarinda,

o Kirikla  beraber  damar-sinir  onarimi
gereken olgularda,

. Kirtk  immobilizasyonu  ve  kanatl

hayvanlarda olusan ekstremite kiriklarinin
sagaltiminda kullanilabilmektedir (Bilgili ve
Olcay 1998; Cam 2008).

Eksternal fiksatorler tip I, 1I, III ve sirkiiler olarak
stniflandiridmaktadir. Kuvvet ve dayaniklihk yoniinden
stralama; Tip IA < Tip IB = Tip I Tie-in < Tip II <
Tip III seklindedir (Krause ve ark. 2003).

Intramediiler  pin  ve  eksternal  fiksatoriin
kombinasyonu olarak bilinen Tie-in teknigi kedi ve
kiictik yapilt kopek irklarindaki plak uygulamasinin bir
alternatifidir. Intramediiler pinler, aksial giiclere karst
dayaniklilik gosterirken, transversal uygulanan Schanz
pinleri rotasyonel ve kompresyonel giiclere direng
gosterir. Bu oOzellikleri ile kedi ve képeklerde tibia,
femur ve humerus kiriklarinda rijid  fiksasyon
saglamak icin rod ve klamp vyerine akrilik ile
birlestirilmis eksternal olarak uygulanan Schanz pinleri
ve internal olarak uygulanmis Steinmann pinleri Tie-in
tekniginde kombinasyonu tamamlar (Saglam ve ark.
2010).

Ozellikle femur’un yogun kas guruplari tarafindan
cevrili olmasi pin yerlesimi igin giiglik yaratir ve bu
durumda postoperatif morbidite riski ciddi olarak
artar. Tie-in uygulamasi stabilizasyonu iki kat artirip
intramediiller pinlerin migrasyonunu engeller (Beale
2004).

Bu calismada, kedilerin ekstremite uzun kemiklerinde
olusan kiriklarin nedenleri, sekli ve lokalizasyonuna
gore endike olan eksternal fiksasyon yontemlerinden
Tie-in  konfigirasyonu  uygulamasinin  6nemli
Ozelliklerinden; kirtk bdlgesine uygulanan glicleri
nétralize etmesi, uygulama direncini ve stabilitenin iki
kat artmasini  saglamast yaninda, intramediiller
pinlerdeki ~ migrasyonu  engellemesiyle  klinik
olgulardaki uygulamalar1 ile sagaltum sonuglarinin
klinik ve radyolojik degerlendirmelerinin, bu konuda
calisan klinisyenler icin yonlendirici olmast ve benzer
calismalar icin katkida bulunulmast amaclanmistir.

MATERYAL ve METOT

Calisma, Ankara Universitesi Hayvan Deneyleri Yerel
Etik Kurulu'nun 29.03.2017 tarih ve 2017-7-57 sayili
karar1 dogrultusunda gerceklestirilmistir.

Calisma  Materyalini - Olusturan  Olgular:  Calisma
materyalini, Mart 2017-Mart 2018 tarihleri arasinda
Ankara Universitesi Veteriner Fakiiltesi Cerrahi
Anabilim Dali Klinigi’'ne 6n veya arka ekstremitelerini
kullanamama  sikayeti ile getirilen, klinik ve
radyografik muayeneler sonucunda ekstremite uzun
kemiklerinde diyafizer kirik belirlenen degisik ik, yas
ve cinsiyetteki toplam 23 kedi olusturdu.

Calismada  kullantlan  aletler: Yapilan operasyonlarda
rutin yumugak doku ve ortopedi seti kullanildi.
hnplant olarak 1-2 mm Steinmann pin ve 1-2 mm
Schanz pin ile gerektiginde bazi olgularda serklaj teli
kullanilds.
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Biitiin olgularda eksternal fiksator, akrilik maddesiyle
modifiye  kullantlmustir.  Akrilik  maddesi; metil
metakrilat tozu ve sivi monomerin karisimindan
olusan bir malzemedir. Polimetilmetakrilat bazl
akrilikler polimerizasyon esnasinda sertlesme fazinda
bir ekzotermik reaksiyona girer. Polimerizasyon
fazindaki akrilikten olusan 1st yumugsak doku ve
kemiklerde hasara sebep olmaktadir. Bu nedenle
akrilik kolon ile yumusak doku ve kemik doku
arasinda birakilan en az 1 cm’lik uzaklik sicakligin
dokulara gecisini Onler. Calismada kullanilan serum
fizyolojik, transfiksasyon pinlerin lzerine
damlatilmasiyla termal iletimin daha distik olmasin
saglamustir.

Eksternal — Fiksator ~ Uygnlamasi: ~ Ekstremite  uzun
kemiklerinde kirtk belitlenen 23 kedide eksternal
fiksator aparey ile fiksasyon saglandi. Fiksasyon icin
kullanilan Schanz ve Steinmann pinleri kemige uygun
capta secildi ve akrilik ile sabitlestirildi. Olgu no. 1’de
kapali rediksiyon uygulandi. Acgtk  rediksiyon
gerektiren olgularda, kirtk hattina sinirlt yaklasim ile
reditksiyon gerceklestirildi. Intramediller uygulanan
Steinmann pinleri mediller kanal genisliginden daha
kiicik capta secildi, sonra kirtk hattnin distal ve
proksimal boliimiine birer Schanz pini transversal
olarak yerlestirildi. Steinmann pin ve Schanz pinleri
birlestirildikten sonra akrilik yardimi ile sabitlenerek
Tie-in konfigirasyon yoéntemi tamamlandi. Bazi
olgularda (olgu no. 5,10,13,15,16,17,22) serklaj teli
eksternal fiksatore destek olarak kullanidi.

Serklaj Teli Uygnlamase: Kingin rediiksiyon sonrasinda
endike olgularda 6rnegin tek parcalt oblik veya parcalt
kiriklarda ve kirtk hattinin kemik ¢apindan en az iki
kat  biyik  olan  kirklarda ~ (olgu  no.
5,10,13,15,16,17,22) serklaj teli stabiliteye destek
olarak kullanildi. Bu uygulamada serklaj teli altinda
yumusak doku kalmayacak sekilde kirik hattina
sirkiiler olarak pin tutucu ile diigiimlendi ve yumugak
doku travmast yaratmamast icin digimlenen ug
kesilerek kemigin tizerine yaslandiridlds.

BULGULAR

Calisma  olgularint 23 kedi olusturdu. Olgularin
cinsiyet dagilimi 11 disi ve 12 erkek, yas dagilimlari ise
2 kedi 6Gay-1 yas arasi, 13 kedi 1-2 yas arast ve 8 kedi 3
yas ve ustil olarak belirlendi. Kiriklarin dagiliminda
ise; 2 humerus (olgu no. 2,19), 15 femur (olgu no. 3-

8,10-13,16,17,21,2223), 4 tibia (olgu no. 1,9,14,18)
(Sekil 8), 1 femur ve tibia kg (olgu no. 15), 1
humerus ve femur (olgu no. 20) oldugu saptandi.

Yiksekten disme sonucu 12 olguda olusan kirigin
lokalizasyonu; 2 olguda (olgu no. 2,20) diyafizer
humerus kirig, 8 olguda (olgu no.
6,7,10,12,13,20,21,22) diyafizer femur kirig1, 3 olguda
(olgu no. 1,9,14) ise diyafizer tibia kirigi olarak
belirlendi.

Trafik kazasint sonucu 11 olguda olusan kirigin
lokalizasyonunda ise; 1 olguda (olgu no. 19) diyafizer
humerus kirig, 9 olguda (olgu no.
3,4,5,8,11,15,16,17,23) diyafizer femur kirig1, 2 olguda
(olgu no. 15,18) ise diyafizer tibia kirig1 oldugu
belirlendi.

Olgularda postoperatif 10. giinde deri dikisleri alindu.
Uygulanan pansumanlar 10, 21 ve 45. ginlerde
degistirilerek  cksternal fiksatdr 45-60. giinlerde
uzaklastirildi. Olgu no. 7°’de postoperatif dénemde
gelisen pin dibi enfeksiyonu nedeniyle iyilesme stiresi
uzad, ancak klinik fonksiyonel iyilesme saglandi.

Olgu no. 1’de postoperatif dénemde hasta sahibinin
yasam alam1  bahge olan kediyi kontrolinde
tutamamast nedeniyle, operasyon bélgesinde pin dibi
enfeksiyonu gelismis ve 30. giinde eksternal fiksator
uzaklastirlmustir.  Destekli  bandaj ve IM  pin
uygulanarak postoperatif kontrolleri strdirilerek
klinik fonksiyonel iyilesme sagland.

Yitksekten disme sonucu klinige getirilen olgu no.
9da tibia’da diyafizer kirtk sekillenmis olup (Sekil 1),
acik rediksiyon ile kirik stabilizasyonlart Steinmann
pini ve Shanz pini ile Tie-in yontemiyle saglanmistir
(Sekil 2). Hastanin 45.gin postoperatif kontroliinde
klinik fonksiyonel iyilesme saglandigi gdzlenmistir
(Sekil 3).

Trafik kazasi sonucu klinige getirilen olgu no. 11’de
femur’da diyafizer kirik sekillenmis olup (Sekil 4), acik
rediiksiyon ile kirik stabilizasyonlari Steinmann pini ve
Shanz pini kullanimiyla Tie-in yontemi ile saglanmustir
(Sekil 5). Hastanin 30.gin radyografik muayenesi
yapilmis  olup (Sekil 6), 45.glin  postoperatif
kontroliinde klinik fonksiyonel iyilesme belitlenmistir
(Sekil 7).
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A

Sekil 1. Olgu no 9’un preoperatif A/P ve M/L radyografik gorinumleti.
Figure 1. Preoperatif A/P and M/L radiographic appearances of case 9.

Sekil 2. Olgu no 9un postoperatif A/P
radyografik gérintmleri.

Figure 2. Postoperatif A/P radiographic
appearances of case 9.

Sekil 3. Olgu no 9’un postoperatif 45.giin M/L
radyografik goriintimleri.

Figure 3. Postoperatif = 45.day M/L
radiographic appearances of case 9.
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Sekil 4. Olgull’in preoperatf A/P
radyografisi.

Figure 4. Preoperatif A/P  radiographic
appearances of case 11.

Sekil 5. Olgu 17’in postoperatif 1.giin
radyografisi.

Figure 5. Postoperatif first day radiographic
of case 11.
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Sekil 6. Olgu 11°in 30.giin radyografisi.
Figure 6. Postoperatif 30.day radiographic
appearances of case 11.

Sekil 7. Olgu 11’in 45.giin radyografisi.
Figure 7. Postoperatif 45.day radiographic
appearances of case 11.

: [
Sekil 8. Olgu no 14’de sag tibia’nin preoperatif, postoperatif ve 60. gin A/P radyografileri.
Figure 8. Preoperative, postoperative and 60 day A/P radiographic appearances of riht tibia
case 14.
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TARTISMA ve SONUG

Kedilerde karsiaslan  ekstremite uzun  kemik
kiriklarinin dagilimi; humerus %5-10, antebrachium
%15-18, femur 9%20-25, tibia %20-23 olarak
bildirilmistir (Saglam ve Kendir 2012; Yesiloren
2011). Calisma olgularinda rastlanan ekstremite uzun
kemik kiriklarinin dagilimi humerus %10, femur %71,
tibia %19 oraninda olmasiyla literatiir verilerce
farklilik g6stermistir.

Eksternal fiksatér uygulamalarinda en uyumlu ve en
etkin sonug tibia bolgesinde alinir. Bunu radius-ulna,
femur ve humerus izler (Krause ve ark. 2003).
Calismada olgu no. 15’de akrilikle modifiye Tie-in
konfigiirasyon yontemi, ayni anda femur ve tibia’da da
uygulanmustir. Olgu kisa bir stire sonra ekstremiteyi
kullanmaya bagladi, ancak postoperatif doénemde
tibia’”da gelisen osteomyelitis sonrasinda ilerleyici
ozellikte nekroz gozlenmis ve eksternal fiksator
uzaklastirilarak, ekstremitenin amputasyonuna karar
verilmistir.

Fiksasyon pinlerinin gevsemesi ve pin yolunun
enfeksiyonu stk goriilen komplikasyonlar arasindadir
(White ve ark. 2003). Ozellikle pin dibi enfeksiyonu
en ¢ok rastlanan komplikasyonlar arasindadir (Bilgili
ve ark. 2014). Calismada iki olguda (olgu no. 13’de
femur, olgu no. 15’de femur ve tibia) uygulanan
eksternal fiksasyonda pin dibi enfeksiyonu ve pin
migrasyonu gézlenmistir.

Deri iritasyonu ve pin yolu enfeksiyonu durumunda
lokal ~ sagalum  girisimi  ile genel antibiyotik
uygulamalari yapilir (Tobias ve Johnston 2012).
Calismada pin dibi enfeksiyonu ve pin migrasyonu
gbzlenen olgu no. 13 ve 15’de lokal sagaltim ve genel
antibiyotik uygulamalarindan sonu¢ alnamamistir.
Olgu no. 13’de revizyon operasyonu, olgu no. 15°de
ekstremite amputasyonu gerceklestirildi.

Uzun kemiklerin instabil, parcalanmis kiriklarinin
sagaliminda ¢ farkli osteosentez yontemi uygulanir.
Bunlar; eksternal fiksasyon, plak ve vidalama sistemi
ile intramediller kilitli civilemedir. Serklaj telleri ve
trifon vidalar gerektiginde ek destek icin kullanilabilir.
Eksternal fiksasyon endikasyonlarinda kullanilan Tie-
in konfigiirasyon sistemi icinde yer alan intramediiller
pinler bu sistemin etkinligini artirmaktadir (Krause ve
ark.  2003). Calismada 7 olguda (olgu no.
5,10,13,15,16,17,22) ek destek olarak serklaj teli
kullanimina da gereksinim olmustur.

Sadece intramediiller pin veya Tip 1 A eksternal
fiksatorlerin uygulandigr olgularla karsilastirildiginda,
akrilik ile modifiye olan Tie-in  fiksatorleri
uygulamalarinda morbidite riski daha fazladir. Ancak
Tie-in yonteminde intramediller pinlerin
uzaklastirilmast  islemi daha kolaydir. Dolayisiyla
sadece intramediller pin uygulamasinda ortaya

ctkabilecek olan pin migrasyonu ve nervus
ischiadicus’un olumsuz etkilenme riski akrilik ile
kombine edilmis Tie-in yonteminde minimize edilir.
Geleneksel Tip I A eksternal fiksatére gore daha rijid
bir fiksasyon saglamasi da diger bir avantaji olarak
ortaya c¢itkmaktadir. Ayrica actk kiriklarda bolgenin
kontrol edilebilmesi avantaji yaninda, implantin
kolayca uzaklastirlabilitligi ve uygulandigi yerde
implantin kalmamasi da Tie-in yénteminin bir diger
avantajidir.

Her yontemde oldugu gibi, Tie-in fiksasyonun da
avantajlar1 yaninda dezavantajlart vardir. Bu yéntemde
en ¢ok rastlanan komplikasyonlar, pin dibi
enfeksiyonlarin olusmast ve pin migrasyonudur. Bu
gibi komplikasyonlarin sagaltiminda lokal antibiyotik
uygulamalar1 ve sik bandaj degisimi iyilesme siiresini
hizlandirmaktadir, bunun yaninda postoperatif
bakimi, duzenli kontrol ve hasta sahibinin
bilgilendirilmesiyle ilgisi de dnemlidir.

Calismada  kullanilan  akrilikle modifiye Tie-in
eksternal fiksatorlerinin bir diger avantajt ise, klasik
eksternal fiksatorlere gore sagladigr rijid fiksasyonun
stabilizasyonu iki kat artirmastyla intramediller pin
migrasyonunu engellemesidir. Calismadaki 23 olgudan
22’sinde Ozellikle yukarida belirtilen avantaji nedeniyle
basarih  sonu¢ alinmis olup, 1 olguda aym
ckstremitedeki femur ve tibia’da es zamanh sagaltim
uygulanmis ve karsilasilan osteomiyelitis nedeniyle
ekstremitenin amputasyonu gerekmistir.

Sonug olarak; humerus, femur ve tibia gibi ekstremite
uzun kemiklerinin  kiriklarinda  uygulanan  Tie-in
yontemi ile basarih sonuglar alinmistir.  Ancak
postoperatif bakim ve kontrolin periyodik olarak
yapilmast sagaltumdaki basariyi artiracagl
unutulmamalidir.

TESEKKUR

Sara KHOUSHNAHAD; Tezli Yiiksek Lisans Teg
caligmasindan  izetlenmistir. Ankara Universitesi Hayvan
Deneyleri Yerel Etik Kurnln 29.3.2017 tarib ve 2017-7-57
Rarar no’lu Etik kurul belgesi alimmugtor.

KAYNAKLAR

Beale B. Orthopedic Clinical Techniques Femur Fracture Repair.
Clin Tech Small Anim Pract, 2004; 19: 134-150.

Bilgili H, Olcay B. llizarov’un sirkiiler eksternal fiksasyon
sistemi. Bolim 1. Sistemin tatihcesi, bolumleri,
endikasyonlar1 ve prensipleri. Veteriner Cerrahi Dergisi,
1998; 4(3-4): 62-66.

Bilgili H, Giil Sancak I, Ulusan S, Ozdemir O. Treatment of
tibial fractures in seven cats using circular external
skeletal fixation. Ankara Univ Vet Fak Derg, 2014; 61:
173-178.

Cam R. Eksternal Fiksatorlii Hastalarin Uzun Sireli Bakim ve
Izlenmelerinin Komplikasyonlara Ftkisi. Doktora Tezi,

376


http://tureng.com/tr/turkce-ingilizce/intramed%C3%BCler

Ege Univetsi;esi, Cerrahi  Hastaliklart  Hemsireligi
Anabilim Dali, Izmir, 2008.

Krause KH, Toombs JP, Ness MG. Basics of External
Fixation, External Fixation in Small Animal Practice.
Blackwell Science Itd, A Blackwell Publishing Company,
2003; chapter 1 p.: 5-15, chapter 6 p.: 43-52, chapter 8
p.:61-68, chapter 12 p.: 88-99.

Palmer RH. Biological Osteosynthesis. Vet. Clinic. North Am.
Small Anim. Prac., 1999; 29(5): 1171-1158.

Saglam M, Cagatay S, Khoushnahad S. A modification of Tie-
in external fixation technique via acrylic in small animals.
26th International Scientific Conference, 2-3 June 2016,
Stara Zagora-Bulgatia, Volume VI, Number 5: Veterinary
Medicine, Animal Studies, 2016; 1-8.

Saglam M, Kendir B. Kedilerde karsilasilan humerus kiriklar ve
sagaltim sonuglarinin klinik olarak degerlendirilmesi. Vet
Hekim Der Derg, 2012; 83(1): 65-72.

Siier C, Saglam M. Koépeklerde Arka Ekstremite Travmatik
Lezyonlarinin  Dagilimi ve Sagaltimi Uzerine Klinik
Calismalar. Ankara Univ Vet Fak Dergi, 2006; 53: 15-23.

Tobias KM, Johnston SA. Veterinary Surgery Small Animal. 2-
volume set, Elsevier Inc, Saunders, 2012; chapter 44 p.:
1714-1751.

White DT, Bronson DG, Welch RD. A Mechanical
Comparison of Veterinary Linear External Fixation
Systems. Veterinary Surgery, 2003; 32(6): 507-514.

Yesiloren M. Kedilerde Kargilagilan Ekstremite Uzun
Kemiklerinin Kiriklarinda Modifiye Eksternal Fiksator
Kullanimyla Sagilttm Sonuglarinin Klinik Ve Radiyolojik
Degerlendirilmesi. Tezli Yiksek Lisans Tezi, Ankara
Universitesi, Cerrahi Anabilim Dali, Ankara, 2011.

377



Kocatepe Veterinary Journal

Kocatepe Vet ] (2019) 12(4):378-383
DOI: 10.30607/kv}.582968

RESEARCH ARTICLE

Effects of Rubber Flooring on Feeding and Resting Behavior of Dairy
Buffalo and Cows

Eyiip Eren GULTEPE#*, Ibrahim Sadi CETINGULY, Ismail BAYRAM!, E. Hesna KANDIR?, Beytullah
KENARS3, Tuba BULBULY, Cangir UYARLAR!, Umit OZCINAR!

"Afyon Kocatepe University, Faculty of Veterinary Medicine, Department of Animal Nutrition and Nutritional Diseases, 03200,
Aponkarabisar, Turkey
’Afyon Kocatepe University, Faculty of Veterinary Medicine, Department of Wildlife and Ecology, 03200, Afyonkarahisar, Turkey
> Afyon Kocatepe University, Faculty of Veterinary Medicine, Department of Microbiology, 03200, Afyonkarabisar, Turkey

ABSTRACT

This experiment evaluated the effects of rubber laying surface on feeding and lying behavior kinetics of dairy
buffaloes and cows. Fifty-four Anatolian dairy buffalo (Bubalus bubalis) and 18 Brown Swiss dairy cows were used
in the experiment. The animals group-housed in pens with concrete floor before the rubber flooring. The
behavior of the animals was recorded 24 hours for 15 days before and after rubber flooring with a video camera
system in the barn. Behavior data were expressed as % of observed animal in pen per hour for each species. Lying
down behavior was assumed in a resting manner. The average number of buffaloes laying down increased after
rubber flooring while there was no effect on resting behavior of the cows. The rubber flooring had no effect on
feeding behavior of cows. Unexpectedly, the percent of buffaloes displaying feeding behavior decreased after
rubber flooring. Results suggested that water buffalo may have different responses to management and housing
strategies compared with the cows. However, further comparative studies with individual animal data and wide-
spread behavioral observations may support a better understanding of behavioral response to modern intensive
management strategies in dairy buffaloes.

Keywords: Lying behavior; bedding; cow comfort, loose-housing, water buffalo

kksk

Siinger Altlik Uygulamasinin Siitgii Mandalar ve Ineklerde Beslenme ve Dinlenme Davraniglari Uzerine
Etkileri

(074

Bu ¢alismada, siinger yataklik uygulamasinin siit¢i mandalar ve siit ineklerinde beslenme ile yatma davranist
tzerine etkileri degerlendirilmistir. Calismada 44 bas stit¢ti Anadolu manda melezi (Bubalus bubalis) ve 18 bas
Isvicre Esmeri siit inegi kullanilmistir. Siinger altlik uygulamasindan énce tiim hayvanlar beton zeminde grup
halinde serbest bicimde barndirilmistir. Hayvanlarin davranslary, stiinger uygulamasiin 15 giin 6nce ve
sonrasinda ciftlikte bulunan kapalt devre kamera sistemi ile 24 saat kaydedilmistir. Davranis verileri, her bir hayvan
turt icin her bir padokta % /saat olarak ifade edilmistir. Tim yatma davranis sekilleri, dinlenme davranist olarak
kabul edilmigtir. Stnger althk uygulamast sonrasinda; mandalarda yatan hayvan sayisinda artig gorilirken,
ineklerde dinlenme davramgina althlk uygulamasinin  bir etkisi olmamustir. Beklenmedik sekilde, althik
uygulamastnin ardindan beslenme davranisi gésteren ortalama manda sayisinda distis goriilmistir. Elde edilen
veriler, mandalarin yonetim stratejileri ve barinma konusundaki degisikliklere ineklerden daha farkl tepkiler
verebilecegini gOstermistir. Ancak bireysel hayvan verilerini iceren ve daha genis ¢aplt davranis gézlemlerinin
oldugu calismalar, siitcli mandalarin modern entansif yonetim stratejilerine nasi tepkiler olusturabileceginin
anlasilmasina yardimei olabilir.

Anahtar Kelimeler: Yatma davranisy, altlik, inek konforu, serbest sistem barindirma, manda
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INTRODUCTION

Resting behavior (lying down) is very important for
dairy cow productivity and a dairy cow spend about
half of the day in the resting position (Krohn and
Munksgaard 1993). Blood flow in mammary gland
increases during lying down position in dairy cows
(Rulquin and Caudal 1992). Evidence suggests that
poor management practices that cause uncomfortable
resting behaviors decrease milk production, growth
hormone production and increase risk of lameness
(Munksgaard and Lovendahl 1993, Fisher et al. 2002).
High production dairy cows tend to rest immediately
after feeding behavior due to the unique nature of
rumination (Jensen et al. 2005). Duration of resting
behavior in dairy cows depends on many factors,
such as age, fever and diseases, housing conditions,
amount and type of flooring material, excessive herd
density (Krohn and Munksgaard 1993). Haley et al.
(2000) reported that dairy cows housed with rubber
flooring laid down more than cows housed with
concrete floor during the day. Eicher et al. (2013)
reported higher production for cows on rubber floor
than the cows on concrete floor. Furthermore, the
authors reported long-term chronic inflammation
indicators in the cows housed with concrete floor
compared with those housed on rubber. The
evidence of the latter study suggests that improved
productivity with rubber flooring may be a result of
alleviating chronic inflammation, which is common in
dairy cows due to high production and excessive
intensive nutrition.

The water buffalo (Bubalis bubalis) has become an
important actor in the global dairy industry, second
only to dairy cattle in the value of dairy products
produced (Sindhu and Arora 2011). According to
FAO (2019) big data, there was a 118% rise in
production of whole buffalo milk while a 42% rise in
cow milk production from 1994 to 2016. This major
change indicates an increasing trend in buffalo milk
and buffalo milk products. As a result of commercial
interest, buffalo nutrition has shifted from extensive
conditions with wide pasture areas and water sources
which allow some species-specific natural behavior
such as wallowing to intensive conditions which has
specific challenges on comfort and welfare of
buffaloes such as fewer space allowance than dairy
cow standards (De Rosa et al. 2009). Tripaldi et al.
(2004) observed that buffalo cows housed intensive
conditions  without grazing and  wallowing
opportunities had higher plasma cortisol levels than
the buffalo cows housed outdoor yard with free
access potholes. In free-stall barn conditions, De
Rosa et al. (2009) reported higher milk production for
buffaloes had an ample outdoor lot than the buffaloes
had no outdoor access. Grasso et al. (1999)
concluded that the productivity of buffaloes affects
more deleterious than the cows in the same poor
housing conditions. Although the abundant research

data are available about the feeding behavior of dairy
cows (Neave et al. 2018), research data is limited for
feeding behavior of buffalo cows housed in intensive
conditions.

Therefore, the objective of this study was to compare
the effect of rubber flooring or concrete flooring on
feeding and resting behavior of dairy buffaloes and
cows. Our secondary objective was to provide
comparative data about dairy buffaloes and dairy
cows housed with intensive conditions in a similar
environment.

MATERIALS and METHODS

Animals and housing

The experiment was conducted with 54 Anatolian
dairy buffalo and 18 Brown Swiss dairy cows from
November to December 2015 in Afyon Kocatepe
University Animal Teaching & Research Center
(Afyonkarahisat, Turkey, 38°41'52.6"N
30°40'01.1"E). The batn was arranged as a 2-row
barn with drive-through feed lane. The animals
group-housed in pens with concrete floor. Due to
potential challenges for interspecies hierarchy, buffalo
and cows did not keep in same pens. All pens had
225 m width and 21 m length. All pens had an
outdoor stall with soil floor and had a higher bedding
area than floor in the middle without stalls. The
bedding area allowed head-to-head (face) bedding
position for two cows at the same time with 5.6 m
length. All pens had automatic manure scraper
systems and swinging cow brush for grooming. All
areas had a concrete floor except for bedding area
and outdoor stalls. After pre-treatment recording, the
bedding area was covered with a specific rubber
bedding material (3.7 cm thickness, ISBIR
Ranchbed®, Isbir Sunger Co., Ankara, Turkey).
During the study, the animals were milked twice daily,
had ad libitum access to water, fed by standard
operating protocol for the Afyon Kocatepe
University Teaching and Research Unit, which is a
lactation diet based on NRC (2001) requirements.
The diets were provided one time a day at 0800 h as a
total mixed ration (TMR).

Behavior data recording

The behavior of the animals was recorded 24 hours
for 15 days before and after rubber flooring with a
video camera system in the barn (IP Box Type 1 /
2.8” progressive scan, LG Electronics, Seoul, South
Korea). Behavior data were expressed as a percent of
animal fed or lying down in the stall per hour for each
species. Lying down behavior was assumed in a
resting manner. In the records, a cow did a ‘head-
down’ position in feed bunk, it assumed feeding
behavior. The animal numbers and time duration of
records were assumed reliable according to Ito et al.
(2009) who concluded that 3 d of continuous data
from 30 head cow per commercial dairy farm can
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provide reliable data analysis of dairy cow behavior.

Statistical analysis

Data analysis was performed with MedCalc software
(version 16.4.3, MedCalc Software bvba, Ostend,
Belgium). Normal distribution of the data was
checked by Kolmogorov-Smirnov normality test and
some data were log-transformed. Independent sample
t-test was used Interspecies comparisons. Paired
sample t-test was used to evaluating the treatment
effect of each species. Significance level was assumed
P<0.05 for all data. Hourly averages of behavior data
were provided as a descriptive purpose.

All data were expressed as X +SEM.
RESULTS and DISCUSSION

Descriptive houtly feeding and resting behavior
means are shown in Fig. 1 and Fig. 2. In the pre-
treatment period, the highest percentage of feeding
behavior was observed at 14™ hour of the day in
buffalo and at 10% hour of the day in cows (69.0% vs.
69.2% of total animal/pen, respectively). The lowest
percentage of feeding behavior was recorded at 4t
hour of day in buffalo (1% of total animal/pen). No
cow observed in feeding behavior between 4th-Gh
hours of day in cow (0% of total animal/pen). After
rubber flooring, highest percentage of feeding
behavior was observed at 11% hour of the day in
buffalo and cows (51.3% ws. 70.0% of total
animal/pen, respectively). No animal showed feeding
behavior between 5% and 7t hours of day in cow (0%
of total animal/pen). However, lowest percentage of
feeding behavior was observed at 4™ hour of day in
buffalo (0.34% of total animal/pen).

Before the rubber flooring, highest percentage of
resting behavior was observed at 1t hour of the day
in buffalo and between 3 and 6% hour of the day in
cows (39.0% »s. 70.7% of total animal/pen,
respectively). No animal was observed in resting
behavior between 9t-15% hours of day in buffalo and
10t-17t  hours of day in cow (0% of total
animal/pen).  After rubber flooring, highest
percentage of resting behavior was observed at 5%
hour of the day in buffalo and the cows (50.3% us.
07.5% of total animal/pen, respectively). No animal
was observed in resting behavior between 9th-12th
hours of day in cow and 10%-12% hours of day in
buffalo after rubber flooring (0% of total
animal/pen).

Odyuo et al. (1995) reported eating, ruminating,
idling, walking and sleeping behavior data of dairy
buffaloes and they concluded that resting behaviors
in buffaloes mostly recorded from midnight to earlier
morning in the day. These findings are in agreement
with our resting behavior data. The resting behavior
of buffaloes slightly prolonged until morning feed

delivery time (0800h) after rubber flooring.
Furthermore, resting buffaloes was recorded around
noon hours after rubber flooring although there was
no resting buffalo record at noon before the
rubbering. The average number of buffaloes laying
down increased after rubber flooring (P=0.046) while
there was no effect on resting behavior of the cows.
Rushen et al. (2007), who concluded that dairy cows
on rubber floor spend more time resting (lying) than
the cows on concrete during the day. Inconsistency
between results of Rushen et al. (2007) and our
findings may be explained by housing conditions.
Although Rushen et al. (2007) observed the cows in
the tie-stall barn housing system, there were no
cubicles or stall in our study. However, de Arcipreste
et al. (2018) observed plasticity (changes in behavioral
patterns in relation to the environment) and
consistency (similar behavioral responses in different
situations) of heifers with different cubicle availability
in pen. The authors observed consistency in lying
behaviors as a response again to different housing
conditions. Our findings on cows are in agreement
with results of de Arcipreste et al. (2018). Although
there was no flooring effect on resting behavior of
cows, increased daily means of percents of lying
buffalo through the soft flooring suggest that
buffaloes are able to use more behavioral plasticity in
response to rubber flooring than the cows. Our
hypothesis about the buffalo can be supported by
findings Salzano et al. (2019), who reported that milk
of buffaloes which has 5 m? more space allowance
per head in pens provided greater antioxidant activity
than the milk of buffaloes which has less space per
head in pens.

In our study, rubber flooring had no effect on feeding
behavior of cows in agreement with observations of
Fregonesi et al. (2004), who concluded that rubber
flooring did not affect time spent eating in dairy cows
although animals spent more time for standing on
rubber without eating than concrete floors. However,
Tucker et al. (20006) reported that softer flooring
caused greater total eating time in dairy cows than
concrete floor. Tucker et al. (2006) observed the
behavior data individually while Fregonesi et al.
(2004) observed group-housed cows which are similar
to our large pens. The variety of results may be
explained by different housing conditions among the
studies. Tucker et al. (2006) concluded that the main
treatment effects on behavioral records can be
masked by specific challenges of group housing, such
as social dominance or copying of behavior
(imitation).

In our knowledge, this is the first report on the
effects of rubber flooring in dairy buffaloes in loose-
housing conditions. Although there is limited data
available, some studies showed that buffaloes may
have a different response to intensive conditions than
the cow (Napolitano et al., 2013). Even little efforts in
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management strategies, such as a shower or extended
access to roughage, can positively affect of buffalo
production (Thomas et al., 2005). Unexpectedly,
however, the percent of buffaloes displaying feeding
behavior decreased after rubber flooring. As a

limitation of the study, individual data of animal or
spent time eating data was not available. Therefore,
the more tendency of buffaloes for rubber flooring to
standing, idling or lying down than concrete may be
decreased percent of the animal near the feed bunk.
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Table 1. Effects of rubber flooring on feeding and resting behavior
of dairy buffalo and cows (Means = SEM)

Item Cow

SEM Buffalo SEM

P values

Resting, %

Pre-treatment 31.73 5.76

Post-treatment 27.99 471

P-values 0.280

17.54 3.06 0.004

23.16 3.60 0.419

0.046

Feeding, %

Pre-treatment 27.37 5.06

Post-treatment 25.66 4.04

P-values 0.470

28.00 4.15 0.349

18.71 3.12 0.221

0.001

All values are expressed as % of observed animal in pen per hour.

CONCLUSIONS

Results suggested that water buffalo may have
different responses to management and housing
strategies compared with the cows. However, further
comparative studies with individual animal data and
wide-spread behavioral observations (such as idling,
active sleeping, ruminating, stepping and walking)
may support a better understanding of behavioral
response to modern intensive management strategies
in dairy buffaloes.
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ABSTRACT

Stenotrophomonas maltophilia is a member of gamma proteobacteria that has been frequently isolated from humans
as well as from animals. One of the most outstanding feature of S. maltophilia is its antibacterial resistance that is
basicly controlled by various pathways including intrinsic manner. By this study we aimed to evaluate the
interaction of S. maltophilia suspected equine strains with various antibiotics in the presence of Thymoquinone 7
vitro. Disc diffusion technique was used for measuring interactions between the thymoquinone and others. No
measurable inhibition zone for synergistic or antagonistic effect between the thymoquinone and test antibiotics
was observed. However, the thymoquinone itself has an antibacterial potential.

Keywords: Antibiotic, horse, resistance, Stnotrophomonas maltophilia

kksk

Atlardan Izole Edilen Stenotrophomonas maltophilia Suglarinin Antibiyotik Direnci

(074
Stenotrophomonas maltophilia gamma proteobacteria igerisinde yer alan ve hem insanlardan hem de hayvanlardan stk
izole edilen bir bakteri turidir. S. maltophilidnin en dikkat ceken Ozelliklerinden birisi bakterinin intrinsik
mekanizmalar da dahil olmak Gzere cesitli sekillerde gelistirdigi yitksek antibiyotik direncidir. Bu ¢alisma ile
atlardan izole edilmis olan S. maltophilinin timokionon ile gesitli antibiyotiklerin beraber kullanildiklarindaki
etkilesimini Slemek amaclandi. Ne sinerjizm ne de antogonizm seklinde bir etkilesim O6lgilmedi. Ancak
timokiononun S. maltophilia suslari Gzerinde antibakteriyel etkisi tespit edildi..
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GIRIS

According to  Bergey's manual system of
bacteriological classification the genus
Stenotrophomonas is a member of 11 genera that
belong to the Xanthomonadaceae family which
belongs to the bacterial class Gammaproteobacteria
(Saddler and Bradbury 2005).  Stenotrophomonas
maltophilia (S. maltophilia), formerly called Pseuxdomonas
(Xanthomonas)y — maltophilia, is a  nonparasitic,
nonfermentative, Gram-negative rod shaped bacteria
found in habitats of aquatic, soil and plant
environments (Denton and Kerr 1998).

The importance of the bacteria S. maltophilia is
significantly increasing after it has been frequently
isolated from humans after causing opportunistic
nosocomial infections and more frequently from
animals what made it also considered important in
veterinary medicine (Celikel 2012). The isolation of S.
maltophilia from cases of lymphadenitis in goats
(Johnson et al. 2003), arthritis in dogs (Muir et al.
2007) and mastitis in cows (Ohnishi et al. 2012), and
also in special cases from the lower tracheal region of
horses with chronic cough (Winther et al. 2010) has
been reported.

The non-fermentative gram negative bacilli S.
maltophilia are 0.5-1.5 um in length straight or curved
non-capsuled motile rods that do not form spores. It
is a catalase positive obligated aerobic bacterium that
grows well in an optimal temperature of 35 °C. It
does not show growth in temperatures above 41 °C
or lower than 4 °C. The S-type colonies formed by
this bacteria are usually pale yellowish White (Denton
and Kerr 1998). Many strains of the S. maltophilia
showed intrinsic resistance to a variety of wide
spectrum antibiotics. This resistance was due to the
permeability reduction in the outer cell wall and also
by the aminoglycoside modifying enzymes. It has also
been reported that resistance to quinolones,
tetracycline and  chloramphenicol occurs by
overexpression of cryptic efflux pumps. S. waltophilia
strains showed low susceptibility to erythromycin,
while  the  susceptibility to  trimethoprim-
sulfamethoxazole, minocycline and ticarcillin  /
clavulanate was the highest in most of the studies
(Ohnishi et al. 2012, Sanchez 2015).

On the other hand, the use of antibiotics and
antibacterial ~ chemotherapeutics is  becoming
increasingly limited in both veterinary and human
medicine. The reasons for this limitation are; the
ability of bacteria to immediately develop and exhibit
resistance after the administration of antibiotics and
also the presence of side effects in most of the
antibiotics. There is an urgent need for discovering
new drugs or chemotherapeutic agents that induce
less resistance and with lower toxicity (Halawani
2009). In this context, the potential aspect of various
herbal extracts has been the subject of many studies.
In Turkey there is a well-known folkloric plant with a
high potential of being useful for the development of

new antimicrobials. The plant Nigella sativa (IN. sativa)
that is produced and consumed in large quantities in
Turkey demonstrated both biological and antibacterial
effects. These effects are found in the core material
contained inside this plant, the Thymoquinone
(Halawani 2009, Ugan et al. 2018, Yimer et al. 2019).
The Thymoquinone attracted the attention after
showing an undeniable affectivity when it was
administered along with some antibiotics. It showed a
synergetic effect with some antibiotics when it is used
against  Staphylococcus  anrens and it also showed
synergetic, antagonistic and some have been reported
to have an additive effect when it was used with the
same antibiotics against some Gram-negative bacteria
(Halawani 2009).

The resistance of 8. maltophilia strains which has been
isolated from various cases in veterinary medicine to
many antibiotics by various pathways, including
intrinsic mechanisms, appears to be an important
potential problem in treatment processes. The aim of
this study was to evaluate the interaction of S.
maltophilia suspected equine strains with various
antibiotics in the presence of thymoquinone 7 vitro.

MATERYAL ve METOT

Twenty Pseudomonas/ Stenotrophomonas suspected equine
isolates from the culture collections in the
Department of Microbiology of the Faculty of
Veterinary Medicine, Selcuk University were used.
The biochemical identification of the isolates was
accomplished by testing the following characteristics:
colony morphology, growth on Mc Conkey Agar,
Gram staining, motility, oxygen requirement,
hemolysis on blood agar, catalase and oxidase activity,
DNase, lysine decarboxylase, urease, HoS production
and the fermentation of lactose, sorbitol and
mannitol. Twelve of the isolates were also identified
as 8. maltophilia using the vitek automated
identification system (Vitek biomerieux, Konya
Veterinary Control Institute). This was considered a
confirmation of the previously obtained results from
the biochemical testing.

The measurement of antibiotic-thymocionone
interaction

Some of the commercially available antibiotics that
are used for horses’ treatment were tested in this
study. The antibiotic discs of Doxycycline (10ug;
Bioanalyse), Streptomycin  (25pg;  Bioanalyse),
Marboflaxacin (5 ug; Bioanalyse), Telithromycin (15
png;  Oxoid), Amoxycillin = (10ug; Oxoid) and
Cefaperazone  (750xg;  Oxoid) were  used.
Thymoquinone (Santa Cruz Biotechnology, sc-
2159806) was diluted in Dulbecco's Modified Eagle's
Medium (DMSO; Sigma-Aldrich, D8418) at a
concentration of 100 mg/mL and the stock solution
was stored at + 4°C in tubes wrapped in aluminum

papet.
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Firstly, the stock solution of thymoquinone was
further diluted to 60 mg/ml using sterile distilled
water and 10 pl of this was impregnated on sterile
paper discs of 6 mm diameter. Twenty isolates were
first tested for their susceptibility to thymoquinone
on Mueller Hinton Agar (Merck, 105437). Then, as
previously mentioned by Halawani (2009), the isolates
were cultured on Mueller Hinton Agar (Merck,
105437) and then the antibiotic discs were placed
around the disc impregnated with thymoquinone in
the center. Suitable distance to the center was kept in
order to allow any interaction between the
thymoquinone and the antibiotics. The detection and
measurement of the inhibition zones were done after
24 hours of incubation in an aerobic humid
environment. The test was repeated three times.

Inhibition zone mm
w I

o]

[y

0 i i ‘ i
DOX STR MAR TEL AML

RESULTS

According to bacterial phenotype and biochemical
tests results, all strains were non motile Gram
negative rods, grew under aerobic conditions, colony
morphology was transparent-white, catalase, DNase,
lysine decarboxylase gave positive results while HaS,
urease were negative, non-reactive to sugars (lactose,
sorbitol, mannitol) and only 2 isolates were alpha
hemolytic while the remaining 18 strains were
identified as non-hemolytic. 12 of these strains
(including alpha hemolytic ones) were tested with
Vitek automated system and all were identified as S.
maltophilia (8645 vitek result code).

All 20 isolates were susceptible to timokionone and
fully resistant to Cefaperazone and Amoxycillin
(Table 1 and Figure 1). No measurable zone of
synergistic ~ or  antagonistic  effects  between
thymoquinone and test antibiotics was seen around
any of the used discs.

CFP TQ

Antibacterial tested

Sekil 1. 8. maltophilia Suglarinin Antibakteriyel Duyarliliklar1.

Figure 1. Antibacterial Susceptibilities of S.mwaltophilia Strains.

DOX: Doxycycline (10 ng), STR: Streptomycin (25 pg), MAR: Marboflaxacin (5 pg),
TEL: Telithromycin (15 pg), AML: Amoxycillin (10 pg), CFP: Cefaperazone (75 pg), TQ:

Thymoquinone (0.6 mg)

Tablo 2. Antibiyotikler ve S. maltophilia Suglarinin Duyarliliklart (Aritmetik Ortalama + Standart Sapma)
Table 2. Antibiotics and susceptibilities of S. maltophilia strains (mean £ SD)

Inhibition zone (mm)

Antibacterial

DOX 3.16 £ 0.91
STR 3.4+ 0.96
MAR 5.85 + 1.39
TEL 3.63 £0.92
AML

CFP

TQ 2171042

DOX: Doxycycline (10 pg), STR: Streptomycin (25 pg), MAR: Marboflaxacin (5 pg), TEL: Telithromycin (15 pg),
AML: Amoxycillin (10 pg), CEP: Cefaperazone (75 pg), TQ: Thymoquinone (0.6 mg)
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DISCUSSION

Despite previous consideration with over the last two
decades, S. maltophilia is now accepted as a causative
bacterium of serious opportunistic infections (Looney
et al. 2009, Winther et al. 2010, Adegoke et al. 2017).
In this study, all suspected strains of S. waltophilia
were found non motile at 37 °C. In a previous study
conducted long ago, Denton and Kerr (1998) tested
the motility of S. maltophilia strains and reported that
they considered it variable at 37 °C and also reported
that the rate of motile strains was 16-85%. As we can
see from the results obtained from our study, the 20
isolates in this study were non motile which did not
comply with the above variability in terms of motility
in the previous study.

In terms of oxidase activity evaluation, Palleroni
reported a typical oxidase reaction as negative for this
species some ago (Palleroni 2005). In our study, when
oxidase enzyme activity was evaluated, none of the
isolates gave a clear positive or negative result that
can be considered reliable. Denton and Kerrr in
(1998)’s study did not rely on this test for the
identification of the S. maltophilia strains and
apparently believed that it was problematic. On the
other hand, another study by Adegoke et al. (2017)
confirmed the variability of the oxidase activity in
various strains of this species.

The hemolysis was also one of the observed
phenotypic properties in this study. Only 2 of the 20
strains showed some hemolytic activity. This was the
second phenotypic feature that was not included in
the tests to be used in S. maltophilia identification
proposed by Denton and Kerr (1998).

S.maltophilia is known to intrinsically be resistant to
most currently available chemoterapoetics. By means
of chromosomal, inducible 1.1 metallo-b-lactamase
(MBL) and L2 b-lactamase that S. wmwaltophilia
possesses  (Denton and Kerr 1998) an intrinsic
resistance is potentially performed against most b-
lactams, including the carbapenem class, with the
exception of monobactams and b-lactames (Looney
et al. 2009).

The main reason for the limitation of antibiotics use
is that after the discovery of a new antibiotic there is a
posibility of developing immediate resistance against
it at the first time its used in addition to the side
effects caused by these antibiotics. For this reason,
there is a need for discovering and developing new
drugs against which resistance does not develope and
with no toxicity or at least with as low toxicity as
possible (Halawani 2009). N. safiva, which has
antimicrobial effect among its various biological
effects, owes this potential to various bioactive
components it contains (Yimer 2019). This feature of
N. sativa has been known for many years. In (1991)
Hanafi and Hatem reported that N. saziva diethyl
ether extract showed a synergic effect when it is used
with  streptomycin, erythromycin, tobramycin,
doxycycline,  chloramphenicol,  nalidixic  acid,

ampicillin, lincomycin and co-trimoxazole against
Staphylococens  anrens,  Pseudomonas — aernginosa  and
Escherichia coli in their study. A number of studies
indicated that N. sativa has this antimicrobial effect
especially with thymokinone (Hanafi and Hatem
1991, Halawani 2009, Yimer 2019). Some interesting
findings showed that thymokinone has an
antibacterial effect on variety of Gram negative
strains including Psezdomonas aernginosa isolates that are
resistant to a large number of antibiotics at the
intrinsic level, and also on Staphylococcus anrens strains
regardless of their resistance to antibiotics (Halawani
20009). Researchers found a synergic effect between
the thymokinone and some antibiotics such as
ampicillin, cephalexin, chloramphenicol, tetracycline,
gentamicin and ciprofloxacin with Staphylococcus anrens
but they found a different effect in terms of
synergism with Gram negative and reported that
28.9% of gram negative isolates had synergism and
23.6% had antagonistic effect. In our study the effect
of thymokinone was tested on strains of a single
species which is the S.maltophilia. 1t is important to
provide different antibacterial options for bacteria
with multiple resistance. There are only a limited
number of antibiotics that can be used against
S.maltophilia (Looney et al. 2009, Ohnishi et al. 2012,
Adegoke et al. 2017). For this reason, the
chemotherapeutic potential posed by thymokinone
makes it a good candidate whose effect on S.
maltophilia has to be studied whereas, in our study
thymokinone did not show any kind of synergic or
antagonistic interaction with any of the used
antibiotics (Table 1 and Figure 1). And therefore the
results in our study do not comply with the results
obtained from the study of Hanafi and Hatem in
1991 on Pseudomonas aernginosa in terms of the
interaction between thymokinone and some of the
used antibiotics. S.maltophilia was previously included
in the same genus as Psendomonas. 1t is now described
under a different genus and thus the genetic
differences may include the genetic coding of
multiple antibiotic resistance and also in the study of
Hanafi and Hatem (1991) many components along
with thymokinone were administered together which
could have some different effects while in our study
thymokinone was used alone and that could be also
responsible for the different results obtained in our
study.

As a result, the antimicrobial effect of thymokinone
was detected only on a limited number of equine
S.maltophilia strains isolated in different periods and
the antibiotics that are clinically used for horses’
treatment did not show any interaction of any kind in
this study. In spite of that thymokinone is still a
material of a natural source that has an attractive
antibacterial potential effect to be used as a single
substance.
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ABSTRACT

The aim of this study is to obtain the grape seed extract with high antioxidant activity and to investigate the
quality characteristics of traditional yogurts fortified with seed extracts at different concentrations. For this aim,
batch hot water extraction was conducted and extraction conditions were optimized to produce Vs vinifera L.
grape seed extract using with the highest antioxidant activity. The fortification of yogurts was conducted at 0.1-
0.15 and 0.2 g/ 100g extract level and antioxidant, physicochemical, microbial and sensory characteristics of the
yogurt samples were analyzed. Results showed that antioxidant activity of fortified yogurts were higher and up to
14 % more antioxidant activity was detected compared to the control samples. Yogurt samples preserved their
physicochemical characteristics.  Although sample with 0.1 g/100 g extract had highest scores in overall
acceptance, the sample containing the highest extract concentration of 0.2 g/100 g, exhibited negative
perceptions by panelists in sensorial analysis. In conclusion, grape seed may be used in traditional yogurt
production by improving the taste and antioxidant potential. The fortification levels of 0.1-0.15 g/100 g grape
seed extract might be more feasible in functional yogurt production and might be more recommended for
consumer’s appreciation in terms of positive health effects.

Keywords: Grape Seed, Extraction, Yogurt, Functional Food, Antioxidant

kksk

Uziim (Vitis vinifera L.) Gekirdegi Ekstrakti ile Zenginlestitilmis Geleneksel Yogurdun Fizikokimyasal
Ozellikleri ve Antioksidan Kapasitesi

(074

Bu calismanin amact, antioksidan aktivitesi yiksek Uziim c¢ekirdegi ekstrakti elde etmek ve farklt
konsantrasyonlardaki ¢ekirdek ekstraktlar1 ile takviye edilmis geleneksel yogurtlarin kalite Ozelliklerini
arastirllmasidir. Bu amacla ilk olarak sicak su ekstraksiyonu uygulanarak en yitksek antioksidan aktiviteye sahip
Vitis vinifera L. Uzim cekirdegi ekstrakti Gretmek icin ekstraksiyon kosullart optimize edilmistir. Yogurtlarin
zenginlestirilmesi 0.1 - 0.15 ve 0.2 g/100g ekstrakt diizeyinde yapilmistir. Yogurt numunelerinin antioksidan,
tizikokimyasal, mikrobiyal ve duyusal Ozellikleri analiz edilmistir. Sonuglara gore, zenginlestirilmis yogurt
numunelerinin antioksidan aktivitesinin daha yiiksek oldugunu ve kontrol numunelerine kiyasla % 14'e kadar daha
fazla antioksidan aktivite gOsterdikleri tespit edilmistir. Yogurt numunelerinin ise fizikokimyasal &zelliklerini
korunmustur. Duyusal analizlerde 0.1 g / 100 g ekstrakt iceren 6rnekler genel kabul gérmede en yuksek puana
sahip olmasina ragmen, 0.2 g / 100 g iceren Ornekler panelistlerce olumsuz algtlanmigtir. Sonug olarak, tziim
cekirdegi ekstraktt geleneksel yogurt tiretiminde tat ve antioksidan 6zelligini arttirmak icin kullanilabilir. 0.1-0.15 g
/ 100 g diizeyinde tzim cekirdegi ekstrakti ile zenginlestirme, fonksiyonel yogurt tretiminde makul olmakta ve
olumlu saglik etkileri agisindan tiketicilerin begenisine daha fazla hitap etmektedir.
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INTRODUCTION

Grape fruit is a rich source of phytochemicals. 60-70
% of the extractable polyphenols of grape tissues
exist in the grape seed, 28-35% in the fruit peel and
10% in the fruit meat (Shi et al. 2003, Akdeniz 2010).
Amoung these, the grape seeds with high polyphenol
content appear as output material during wine, grape
juice and grape molasses production. Grape seed
contains  polyphenols, vitamins, and minerals,
(Ranjitha et al. 2014, So-Young et al. 2006). Due to its
high antioxidant properties, it was reported to have
protective effects on cells, cardiovascular diseases,
also act as antiaging and immune-regulatory agent
(Shi et al. 2003, Bagchi et al. 2000, Sato et al. 1999,
Saito et al. 1998, Jayaprakash et al. 2001, Mandic et al.
2009). Therefore, grape seed extract is a well-known
and popular dietary supplement and especially used in
foods to provide functionality. Grape seed extract can
be obtained from grape seceds wusing different
extraction techniques. However, the bioactivity of the
extracts from plants may vary on the extraction
conditions such as temperature, solvent composition
and time (Kavak and Akdeniz, 2019, Kavak and
Kececi 2019, Kavak 2017). Therefore to obtain a
bioactive grape seed extract such as having high
antioxidant activity, suitable extraction conditions
should be set (So-Young et al. 20006, Jayaprakash et al.
2003).

The word "yogurt" is derived from the Turkish word
and it is a traditional food in the Balkans and the
Middle East (Tamime and Deeth 1980). Yogurt is a
fermented milk product which is formed as a result of
the culture activities added to milk. As a nutritional
source, it has an important biological value for all age
groups (Granato et al. 2010). Fermentation occurs in
yogurt with lactic acid bacteria and as a result of
fermentation, several metabolites with natural
biological activity such as antimicrobials against some
pathogenic microorganisms are formed (Con et al.
1996). Due to the competitive activity of
microorganisms present in the structure of yogurt and
the presence of antimicrobial agents, yogurt has a
protective effect against a number of infections
causing gastrointestinal and urogenital diseases.

Natural products such as grapes, edible berries were
successfully explored in different functional foods
due to their considerable bioactivities (Jang et al.
1997, Nile and Park 2014). There are different studies
using fruit juices, powders, and extracts to investigate
their potential as functional ingredients in the dairy
sector (Nguyen and Hwang 2016, Wallaca and Guisti,
2008). Families with children are the cote consumers
of dairy products such as yogurt and it is essential to
explore new potent uses of grape seed dairy sector.
Therefore, the aim of this study is to obtain the grape
(Vitis vinifera 1.) seed extract with high antioxidant
activity and to investigate the quality characteristics of

traditional yogurts fortified with extracts at different
concentrations.

MATERIALS and METHODS

Materials

Seeds of grape (Vitis vinifera 1.) were obtained from
local herbalist (Afyonkarahisar, Tutrkey). 2,2-
Diphenyl-1-pictryl-hydrazyl (DPPH), NaOH were
purchased from Sigma (Sigma-Aldrich GmbH,
Germany). Plate count Agar (PCA) and Violet Red
Bile Agar (VRBA) (Merck, Germany) were used for
microbiological analysis.

Obtaining Grape Seed Extracts

To produce grape seed extracts, the seeds were
grounded and extracted by hot water extraction
process (1:10 w/v; mg seed per mlL water).
Experimental design for the extraction was shown in
Table 1. Aqueous extracts were lyophylized
(Lyoquest-Telstar, Japan), sealed in tests tubes and
stored under refrigerated conditions (+4 £1 °C) until
usage.

Production of Yogurt Using Grape Seed Extract
Yogurt is produced in traditional method. Cow milk
is pasteurized in a household container at ~ 89+20C
for 5 min. Pasteurized cow milk was cooled to ~44
°C. The plain yogurt was mixed in glass container
until it was liquid, and the warm milk was added into
the mixture where the weight percentage of plain
yogurt in milk was 3 % (w/w). Samples were stitred
for ~1 minute for the yogurt to dissolve well into the
milk. Samples were stored at stable temperature of
43%1°C in oven for the incubation of culture for 3.5
hours to a pH value of 4.4-4.6. After curd formation
samples were cooled to +4 +1 °C and kept for 1 hour
to stabilize the curd structure. Grape seed extracts
were added to the samples and completely stirred.
Samples were stored at +4°C 1 for 5 days before the
analysis. The codes of the samples were given in
Table 2.

Antioxidant Activity Assays

Antioxidant activity of extracts and yogurt samples
were determined by DPPH free radical scavenging
assay. 50 pL sample was vortexed with DPPH
solution. The mixture was incubated at room
temperature for lh at dark. The absorbance of the
samples was measured at 517 nm using UV-Vis
Spectrophotometer. The antioxidant activity was
expressed in terms of percentage of radical
scavenging AA (%0):

AA(%) = (’*A\:;A)xloo M

where A. is the absorbance of control (containing all
reagents except the test compound ) and A: is the
absorbance of test sample, respectively.
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Pysicochemical Analysis of Yogurt Samples
Samples stored for 5 days at refrigerated conditions
were analyzed for their dry matter, by gravimetric
method, acidity by titrating with 0.1 M NaOH (until
the faint pink color appeared and stable for 2
minutes) in terms of Soxhelet Henkel:°SH, for pH by
diluting sample in a ratio of 1/10 with distilled water
using pH meter (Ohaus 3100, USA) (Tekinsen et al.
2002).

Microbiological Analysis of Yogurt Samples
Samples were evaluated for their total mesophilic
aerobic bacteria (TMAB) and total coliform bacteria
using PCA at 37°C incubation for 72 hours, and
VRBA at 35°C for 48 hours incubation under aerobic
conditions, respectively (Harrigan and McCance
19706).

Sensorial Analysis of Yogurt Samples

The sensorial characteristics of samples were
measured using hedonic test by a total of 12 pre-
trained individuals (4 males, 8 females). Yogurt
samples of ~40 mL were put in white plastic cups.
They served at room temperature with random 3 digit
codes in a random order. Water was provided for
panelists to rinse their mouth between samples. The
evaluation was based on the appearance, taste and
color, mouth feel and overall acceptance criteria by
scoring on 9 point hedonic scale (Altug 1993).

RESULTS and DISCUSSION

Antioxidant Activity of Extracts

To obtain grape seed extract having the highest
antioxidant activity, the effect of extraction
temperature and time was investigated to optimize
the extraction conditions and the results were shown
in Figure 1 and 2. Results showed that increase of
temperature around from 40 to 55°C caused an
increase in antioxidant activity ~ 8 % for 60 minutes
hot water extraction (Figure 1).

It was reported that temperature was an important
factor in extraction since it is highly effective on
diffusion of the molecules (Majd et al. 2014, Kavak
and Ulkii 2015, Cacace and Mazza, 2003). But, in
extraction processes the temperature should not be so
high to avoid degradation of the phenolics
compounds thus an upper limit to optimize the
bioactivity is critical (Kavak and Akdeniz 2019). The
antioxidant activity was nearly same for 45 and 55 °C.
Therefore the working temperature for the following
extraction process was chosen as 45°C to obtain the
grape extracts with the highest antioxidant activity (
Figure 2). In the second step, effect of time on AA%
was the highest for 90 minutes of extraction.
Therefore those results revealed that the optimum
extraction process was 45°C for 90 min within the
chosen experimental parameter’s range and those

extracts with the highest antioxidant activity could be
used for further steps to produce functional yogurt.

Antioxidant Activity of Yogurt

To investigate the effect of extract addition on the
antioxidant activity, extracts obtained at optimized
conditions (having the highest antioxidant activity as
previously mentioned) were added to yogurt samples
and antioxidant activities of the samples were
investigated. Yogurt contains many bioactive
components such as casein where it was reported that
casein as a major protein constituent of yogurt and
had also antioxidant activity (Kavak and Akdeniz
2016, Silva and Malcata 2005). Therefore results in
Table 3 indicated a considerable antioxidant activity
(around 54%) even in YK samples. The fortification
of traditional yogurt with seed extracts (0.2g/100g)
increased AA% to 68.5 where this increase in AA%
with increase in extract concentration is in good
agreement with previous reports (Shyamala et al.
2005). Additionally the antioxidant activity measured
at the 5% day of storage revealed that activity was
preserved in refrigerated conditions indicating the
stability of the functional product over time (Dabija
et al. 2018).

Pysicochemical Analysis Results

The results of physicochemical analysis were shown
in Table 4. The total acidity represents the amount of
lactic acid produced during fermentation in the yogurt
and varied between 36.4 and 38.1 which were in good
agreement with the previous reports for the yogurt
stored for 5 days at +4 °C (Tomovska et al. 2010).
Dry matter contents were almost same for the control
and extract added samples which was consistent with
the previous reports about the traditional yogurts
where 13.3% dry matter was reported. The pH
change for the fortification of yogurt is reported to
depend on the nature of the added component as well
as it was related to the developmentt of the growth of
the bacteria in samples (Pelaes et al. 2015). In
literature, the addition of hawthorn extract (in 0.5 %
concentration) affected the pH and resulted a
decrease in yogurt acidity but the addition Pleurotus
ostreatus aqueous extract did not affect the pH where
the pH of the control sample was approximately the
same as pH of other samples (Dabija et al. 2018,
Pelaes et al. 2015). However, results in Table 3
indicated that the pH values of samples slightly
decreased during storage at +4 °C and with the
addition of grape seed extracts. The decrease in
acidity of yogurt after the production was clear with
the extracts added samples compared to the control
sample.

Microbiological Analysis Results

The total coliform bacteria group can be regarded as a
large collection of different kinds of bacteria where
there is a strong relationship between yogurt safety
and quality. Results in Table 5 showed that total
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coliform bacteria were under the detection limit of 1
log cfu/g. These results indicated the raw materials
quality, adequate heat treatment applications or
hygienic production. The total mesophilic aerobic
bacteria counts of the samples ranged between 7.29-
8.24 log cfu/g. In literature, it was reported that
flavor additives had no effect on the mesophilic
aerobic count in yogurt (Con et al. 1996). But this
study showed that there was a slight decrease in
TMAB with fortification of yogurt with grape seed
extract.

Sensorial Analysis Results

Figure 3 shows the sensory analysis results of the
yogurt samples fortified with grape seed extract in
different concentrations. Results showed that
fortifying yogurt with grape seed affected the sensory
scores of quality attributes. The impact of
fortification on color was distinct where Y2 had the
highest (8.9) and YK took the lowest score of 7.8.

The grape seed extract has orange-light brown color
due to its pigments and this might have positively
contributed to yogurt color. Similar results were
previously reported in literature (Nguyen and Hwang
2016). Overall acceptance scores indicated that Y1
got the highest score (8.1) where it was 7.6 for YK.
Although the addition of extract was more acceptable
for all characteristic for Y1 and Y2 compared to
control samples, the values of Y3 were the lowest
except color. Those results revealed that higher
amounts of extract addition were not appreciated.
Since the grape seed extract itself usually has
astringent taste, higher concentrations (0.2g/100g)
might possibly showed negative effects on other
sensorial attributes. Therefore addition of 0.1-0.15
g/100 g grape seed extract might be recommended
for consumer’s appreciation in terms of positive
health effects.

AA (%)

65 64
j_l I
40 45 55

temperature (oC)

Figure 1. Effect of extraction temperature on antioxidant activity

in terms of radical inhibition
60 min.)

(1 g/10 mL extract; extraction time

AA (%)

71 75
j_l I
60 75 90

time (min)

Figure 2. Effect of extraction time on antioxidant activity of

extracts (1 g/10 mL extract;

extraction temperature 45 °C)
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Table 1. The parameters of experimental design used for extraction

overall
accepta
nce

appeara

Figure 3. Sensory scores of yogurt samples

Temperature (°C)

Time (min)

40
45
55

60
75
90

Table 2. Codes and Definitions of the Samples

Sample Code Definition
YK Control sample (with no extract)
Y1 Sample with 0.1g extract/100g yogurt sample
Y2 Sample with 0.15 g extract/100g yogurt sample
Y3

Sample with 0.2 g extract/100g yogurt sample

Table 3. Antioxidant activity of yogurt samples

Samples
YK
Y1
Y2
Y3

AA (%)
542423
58.3+2.2
63.6+1.8
68.5+2.1

Table 4. Pysicochemical analysis results of yogurt samples

Samples Dry Matter (%) °SH pH
YK 12.1£0.3 37.2+0.4 4.24%0.04
Y1 12.2£0.7 36.4%0.6 4.16x0.05
Y2 12.1£0.8 37.2%0.8 4.11£0.06
Y3 12.3%0.2 38.1£0.5 4.08%0.03

Table 5. Microbial analysis results of yogurt samples (log cfu/g)

Samples
YK
Y1
Y2
Y3

Total coliforms
<1.0
<1.0
<1.0
<1.0

TMAB
8.24
7.61
7.33
7.29
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CONCLUSION

In this research, it was demonstrated that grape seed
extract can be successfully used for the fortification
of traditional yogurt. The addition of grape seed
extract did not change the physicochemical quality
characteristics of yogurt samples. There was an
increase in antioxidant activities of traditional yogurt
samples and sensory analyzes showed that the
addition moderate (0.1-0.15 g/ 100 g) concentrations
of extract had a desirable effect on sensorial
characteristics. Therefore, the fortification of
traditional yogurt with of low concentrations of grape
seed extract may result favorable product in terms of
sensorial characteristics and the yogurt gains
functionality which makes this healthier dairy product
more desirable in terms of consumer perception.
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ABSTRACT
The aim of the present study was emphasized to estimation of D-dimer levels among calves with
cryptosporodiosis. The study was conducted on 1-3 weeks old, 11 Holstein calves with Cryprosporidiosis (study
group) and on 1-3 weeks old ten healthy Holstein calves (control group). Diagnosis of Cryptosporidiosis made by
rapid test kits. Blood samples were taken from each animal, by puncture of the jugular vein and were collected
into plain tubes without anticoagulant. D-dimer concentrations were detected by fluorescent immunoassay
techniques in both study and control group calves. As a result, D-dimer values were significantly increased in
infected calves when compared with the control group animals.

Keywords: Calf, Cryptosporidiosis, D-Dimer

kkk

Kriptosporodiazisli Buzagilarda D-Dimer Seviyelerinin Belirlenmesi

(074
Bu aragtirmada kriptosporodiyazisli buzagilarda kan D-dimer seviyelerinin belitlenmesi amaglanmis olup,
calismanin materyalini 1-3 haftalik, hizli test kitleri ile Kriptosporidiyazis belitlenen 11 Holstein buzagi (calisma
grubu) ve 1-3 haftalik on saglikli Holstein buzagt (kontrol grubu) olusturmustur. Her buzaginin, ». jugularis'lerinden
alinan kan Srnekleri antikoagtlansiz tiiplere toplanmus, D-dimer konsantrasyonlari, hem ¢aligma hem de kontrol
grubu buzagilarda floresan immunoassey teknigi ile belirlenmistir. Sonug olarak, D-dimer seviyeleri, kontrol grubu
hayvanlara kiyasla enfekte buzagilarda 6nemli él¢iide yitksek saptanmugtir.
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INTRODUCTION

Cryptosporidium parvum infection is very common
in young ruminants and can also be detected in many
mammals. The infection occurs frequently in calves
and can be detected at the earliest five days. 70% of
cases occur in calves within 1-3 weeks. The main
symptom 1is diarthea and occurs at the age of 5-15
days. Transmission occurs directly by contact
between calves. Stool excreted sporozoites and
infected oocytes are the source of infection. The
agent may also be spread indirectly through fomite or
human transfer. Cryprosporidium spp. it may be
infectious when sporulated in the host cells and
passed into the feces. The feces are yellow in color
and watery and contain mucous. (Kahn 2010).

D-dimer, a well known break down or degradation
product of cross-linked fibrin, might be elevated due
to clot formation/ fibrinolysis (Freyburger et al. 1998,
Goldstein et al. 2001). Elevated circulatory D-dimer
concentrations  in  relationship ~ with ~ DIC,
thromboembolic ~ disease, coagulative disorders
thromboembolic disease and other relevant diseases
(Goldstein et al. 2001, Nelson and Andreasen 2003,
Griffin et al. 2003, Stokol 2003, Dewhurst et al.
2008). An eclevated D-dimer value in plasma is a
marker of a prothrombotic state, and its measurement
might be helpful for prediction or prevention of
thrombotic diseases (Marcucci et al. 2000). Therefore,
in an attempt to investigate whether calves with a
parasitic disease, as was the case in this study, could
even exist probable prothrombotic condition, plasma
D-dimer vales were analyzed in a subset of calves
with naturally occuring cryptosporodiosis, compared
to those of a healthy control calves. Only few
(absolutely lacking) data is available on the occurrence
of  precoagulative  status in  calves  with
cryptosporodiosis Therefore, the objective of the
present work was to study D-dimer levels among
calves with cryptosporodiosis.

MATERIALS and METHOD

The study was conducted on 1-3 weeks old, 11
Holstein calves with Cryptosporidiosis (study group)
and on 1-3 weeks old ten healthy Holstein calves
(control group). Diagnosis of Cryptosporidium made by
rapid test kits from Bovid-5 Ag Test Kit,
(Bionotelnc.,Korea) Blood samples were taken from
each animal, by puncture of the jugular vein and were
collected into plain tubes without anticoagulant. D-
dimer concentrations were detected by use of the
Point-of-Care fluorescent immunoassay. The present
authot’s clinic utilizes the Finecate FIA meter (FIAm)
(Fluorescence Immunoassay Rapid Quantitative Test,
Guangzhou Wondfo Biotech Co., Ltd., Atasan Ata
teknik Ltd. Sti, Turkey) which is automated. The use
of FIAm D-dimer analyzer has been validated for the
first time in veterinary practice in our clinic in August

2014. In an attempt to determine whether the results
obtained for D-dimer using the latter analyzer
differed significantly and to quantify the limits of
agreement between the results of immuno
turbidometric assay and this analyzer, four of the
samples were randomly selected and then were sent
out for a private commercial laboratory for
measurement and comparatively determined on same
samples, which gave same results.

The FIAm requites 10 pl of undiluted serum and
utilisesan Fluorescence Immunoassay methodology.
A human anti-D-dimer monoclonal antibody was
impregnated into the well on a supplied test cartridge
by the manufacturer. Calves sera sample is then
added; along with buffer solution, then were shaked
for 30 seconds. Within this mixture 75 pl was taken,
then were put on to the reading stribes, forwarded to
the analyzer. The appropriate time for reading was
180 seconds [involving incubation]. FIAm D-dimer
analyzer has a detectable range between 0.1-10 mg/L.
The method was adapted within the manufacturer
directions. Elevated D-dimer levels was set as (>0.1

g/ml).

Ethics committee approval was not enrolled in the
present study, but it has been denoted that there is no
need for approval of the ethics committee in non-
experimental clinical veterinary practices index of
Article 2 (b) of the Regulation on Working
Procedures and Principles of Animal Experiments
published in the Official Newspaper dated 15.02.2014
with no 28914 as was expressed. In the present study
sera samples were withdrawn from sick animals, in an
attempt to control their health status since it was
understood that there was informed consent form in
the study, ethics committee approval was not required
for this study

Statistical analysis

D-dimer data were shown as mean and standard
deviations (mean * SD). Data were checked for
homogeneity and Mann-Whitney U test was
performed to analyze the significance of alterations
between Control and Infected groups. SPSS (22.0,
IBM) program was used in statistical tests and p<0.05
was considered significant.

RESULTS

D-dimer values were significantly increased in
infected calves compared with the control animals (p
< 0.05) (Table 1).
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Table 1. D-Dimer Levels In Control and Study
Groups.

Groups

Control Infected  p value
Data n=10 n=11
D-dimer 0.09£0 2.07£2.22 0.001
(mg/L) (0.09) (0.09-6.2) )

DISCUSSION and CONCLUSION

Increased D-dimer levels might be dedicated to
excessive amount of fibrinogen which converted to
fibrin inside blood wvessels due to fibrinolytic
degradation. Given D-dimer as a fibrin related end
product, the wvast majority of diseases due to
procoagulant stimuli, could be addicted to acute or
chronic thrombotic and embolic changes (Mammen
2000). In the present study D-dimer levels (mean
tstandart deviation) in healthy control vs. diseased
calves [0.0910 vs. 2.07£2.22) indicated elevated
circulatory reaction. It was suggested that high levels
of D-dimer that detected in calves with
cryptosporidium are indicative of seriously impaired
haemostasis and the development of secondary
fibrinolysis associated with DIC. Increased D-dimer
concentrations are indicative of secondary activation
of the fibrinolysis system preceded by clotting
activation and thrombin production, which are typical
DIC symptoms (Matyszczak et al. 2008). D-dimer
measurement is commercially easily available and
reasonably priced, thus represents a probably ideal
candidate marker for several diseases, at least for the
calves enrolled herein. The present researchers could
assume that D-dimer analysis may be useful for
diagnosis of pre-coagulation status conditions,
indicating  that inflammatory  conditions and
coagulation might be in relatiosnship. This was also
mentioned in a prior review article, in which
concluded that coagulation and acute inflammation
follow all types of tissue trauma. The underlying
mechanisms  of  cryptosporodiosis  would  be
underlined beneath (Pottmeyer et al 1986). In clinical
practice the wusage of D-dimer analysis for
interpretation of caogulopathy and inflammatory
response, is currently be coming routine, whereas
available evidence showed that D-dimer levels may be
decreased with anticogulation therapy (Couturaud et
al, 2002) which might be the case in calves with
cryptosporodiosis presenting high D-dimer values.

The underlying mechanisms for elevated D-imer leves
in calves with cryptosporodiosis might be briefly
discussed. Tool like receptor signalling over bovine
and human epithelial cells existing within C. parvum
infection resulted within pro-inflammatory cytokine,
chemokines and antimicrobial peptide production, in
which the latted respond induces protective immunity
for combatting (Thomson et al. 2017). Besides
elevated expression of the latter co-stimulatory

molecules, mouse bone marrow-derived dendritic
cells reacting to C. parvum existed pro-inflammatory
cytokines including TNFa, IL-6 and 1L-12 (Perez-
Cordon et al, 2014). To those of TNF-alpha levels
(p<0.01) were independently associated with elevated
D-dimer levels in patients with non-metastatic lung
cancer, suggesting that elevated concentrations of
TNF-alpha could participate in activation of
fibrinolysis (Guadagni et al. 2004). All those proposed
mechanisms might be involved within the
pathogenesis of existing iflammation and pre-
coagulatory processing in cryptosporodiosis, in which
to the present authors' knowledge this is the first
study detecting D-dimer levels in calves with this
infection. Obtained results should be taken into
consideration, which would thus probably change
treatment protocoles for the future with naturally
occurring cryotosporidium infection among calves.
The present authors have competing interests for
further warranted researches.
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ABSTRACT

There are new emerging cattle mastitis agents that have become a major burden economically on the dairy industry because
of their negatively affects on production and quality in dairy cattle farming in Turkey,. To overcome this emerged problem,
antimicrobials are adopted in this sector to prevent and administrate mastitis and other bacterial infections affecting cattle in
the country. Nevertheless, the occurrence of antimicrobial resistance (AMR) is increasing in both animal and human
contaminants. The occurrence and features of AMR of the emerging cattle mastitis agents in dairy cattle in Turkey, have been
manifested. As a result, the goal of this research was to assess secluded emerging cattle mastitis agents in Turkey and to
appraise the antimicrobial susceptibility of these pathogens. Sixty one milk samples from cattle wwith mastitis were collected
between 2014 and 2018 for assessment of clinical mastitis in diagnostic and analysis laboratory of Faculty of Veterinary
Medicine, Afyon Kocatepe University. Twenty five microorganism species arised as cattle mastitis agents were assessed in
these milk samples. The outcomes of the present study identified the necessity for advancements in antimicrobial
stewardship as well as infection administration plans in Turkish farms to decrease the occurence of AMR. VITEK
Compact® 2 systemmethod showed that Streptococcns nberis had the maximum AMR while Globicatella sulfidifaciens had the
minimum AMR. The study depicts that the number of cattle mastitis is directly proportional to the size of the herd.
Keywords: Cattle, mastitis, new agent, antimicrobial resistance.

kkk

Thrkiye'de Yeni Sigir Mastitis Ajanlari ve Antimikrobiyal Duyarlhiliklarinin Aragtirilmast

(074

Turkiye’deki stit¢ti ineklerinin tretim ve kalitesine olumsuz yonde etkileyen ve stt endiistrisine ekonomik olarak buytk bir
zarar olusturan yeni ortaya ¢ikan sigir mastitis etkenleri bulunmaktadir. Giderek artan bu sorunun tstesinden gelmek icin, bu
sektorde mastitis ve Ulkedeki inekleri etkileyen diger bakteriyel enfeksiyonlarin o6nlenmesi ve yonetilmesi amactyla
antimikrobiyaller kullanidmaktadir. Bununla bitlikte, antimikrobiyal direncin (AMR) olusumu hem hayvan hem de insan
kontaminantlarinda artmaktadir. Turkiye’deki stitcli ineklerinden ortaya ¢ikan sigir mastitis etkenlerinde antimikrobiyal
direncin olusumu ve Ozellikleri actkca ortaya konmustur. Sonug olarak, bu arastirmanin amact, Tirkiye'de ilk kez tespit edilen
inek mastitis etkenlerini ve bu patojenlerin antimikrobiyal duyarlihgini degerlendirmektir. Bu aragtirmada Afyon Kocatepe
Universitesi Veteriner Fakiiltesi Teshis ve Analiz Laboratuarinda klinik mastitisin degerlendirilmesi icin 2014-2018 yillars
arasinda 61 adet mastitisli siit 6rnegdi incelenmigtir. Bu stt érneklerinden Turkiye’de ilk kez izole edilen 25 sigir mastitis ajan
degetlendirilmisgtir.. Mevcut aragtirmanin sonucu, AMR'nin gelisimini azaltmak icin Turkiye ciftliklerindeki enfeksiyon
yonetiminin planlanmasinin yani sira antimikrobiyal gelistirilmesinin gerekliligini de ortaya koymustur. VITEK Compact® 2
yontemi Streptococcus uberis'in maksimum AMR, Ghlobicatella sulfidifaciens’in  ise minimum AMR gelistirdigini gOstermistir.
Calisma, ortaya ¢ikan sigir mastitis sayistnin dogrudan strt biytikligi ile orantili oldugunu da ortaya koymustut.

Anahtar Kelimeler: Inek, mastitis, yeni ajan, antimikrobiyal direng.
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INTRODUCTION

Numerous emerging cattle mastitis agents have
turned to be a critical economic liability on the dairy
sector because they adversely impact milk quality and
milk yield. According to Du et al. 2018, cattle mastitis
is a disorder triggered by a diversity of
microorganism’s contaminations that result to major
economic damages and loses to the breeding sector
via reducing the production of milk as well as raising
culling and antibiotic treatments costs (Sztachatiska et
al. 2016). Usually, fungal contaminations of mammary
gland are instigated by yeast, of which the primary
species are Candida spp.. The occurrence of mastitis
happens when white blood cells are generated into
the mammary gland, commonly in reaction to
microorganisms attacking the teat canal or sometimes
by thermal, mechanical or chemical disturbance on
the udder (Sonmez and Erbas 2017). As a result, the
tissue responsible for milk secretion as well as several
ducts in the mammary gland are impaired because of
the toxins produced by the bacteria that consequently
lead to a decrease of milk quality and yield. The
presence of the infection can be recognized by udder
disorders like pain, tenderness, hardness, fever, skin
rednessand swelling (Hosseinzadeh and Saei 2014).
Measures like efficiently dairy cattle nourishment,
proper housing administration, culling of frequently-
diseased cows and milking sanitation to enhance the
well-being of the cattle are significant in the
regulation of herd mastitis stages. The determination
of the mastitis agents is significant when choosing the
correct antimicrobial treatment (Martin et al. 2018).

In the current study, 25 species of emerging dairy
cattle mastitis agents were assessed in Turkey. These
emerging mastitis agents are commonly located in
udder tissues (Das et al. 2017). Mastitis agents that are
spread from one cattle to another are referred to as
contagious pathogens while those that are present in
the herd's vicinities are called environmental
pathogens. The differentiation between these two
types of mastitis pathogens is significant in examining
the problems present in the cattle as well as the
control measures that might be adapted to treat or
decrease this disorder (Marti-Carrizosa et al. 2015).
Contagious agents adhere simply to the cattle skin,
inhabiting the end of the teat and develop into the
teat canal where the contamination happens. Due to
this, post-milking disinfection of the teat, as well as
dry cow treatment play a significant function in
regulating contagious mastitis (Xiao et al. 2014).
Regarding the environmental mastitis, the agents can
gain access to the teat canal forcefully in the course of
milking like when liner slippage happens (Rocha et al.
2016). The environmental agents of mastitis do not
commonly possess identical capability as contagious
pathogens to attach to as well as to colonize the teat
(Kadariya et al. 2014). As a result, dry cattle treatment
has little value in their regulations since these types of

contaminations do not carry from one lactation to
another (Sonmez and Erbas 2017). Cattle mastitis
agents can contaminate the cows when they are
lactating as well as during the dry season. It is thus
crucial to recognize and determine the causes of these
infections since the treatment, control, and
prevention methods of the agent’s impacts can vary
based on if the contamination happens when the cow
is lactating or dry (Eldesouky et al. 2016).
Identification of agents which cause cattle mastitis to
enhance the selection of the appropriate antimicrobial
therapy is then conducted. Antimicrobials are
implemented in the dairy sector for control and
prevention of mastitis as well as other bacterial
disorders impacting dairy cows. Reliance on
antimicrobials has turned out to be a broad spectacle
in the dairy industry (Cheng et al. 2019). Beta-lactam
antibiotics are usually adopted in handling cattle
mastitis agents. Bacterial opposition to beta-lactam
mechanisms comprises of generation protein which is
a low-affinity penicillin-binding as well as secretion of
beta-lactamases (IKsouri et al. 2015). Antibacterial
agents from crops are substantial sources of new
antibiotics compounds and efflux pump inhibitors
which target bacterial virulence or can be adopted in
mixture with other prevailing drugs (Sartori et al.
2014). The plants generate a significant constituent of
ethno-veterinary remedy that is implemented in the
therapy of diverse disorders such as bovine mastitis
(Saglam et al. 2017). Nevertheless, antimicrobial
resistance (AMR) arises when the pathogens are
capable of overcoming the impact of antimicrobials
which were efficient previously (Zhang et al. 2018). In
Turkey, AMR remains a substantial threat in the dairy
industry. According to WHO (2015), AMR is one of
the biggest dangers to international food security,
health and progression. In many nations including
Turkey, variations in the absolute and relative
significance of the primary mastitis agents have been
detected over time, possibly due to the marked
modifications in the dairy sector (Erbas et al. 2017).
The objective of the current assessment was to
examine isolated emerging cattle mastitis agents in
Turkey and to evaluate the antimicrobial susceptibility
of these pathogens.

MATERIAL and METHODS

Culture of Milk Samples

The current study was conducted according to the
guidelines of the Afyon Kocatepe University, Faculty
of Veterinary Medicine diagnostic and analysis. A
total of 61 milk samples of cattle with mastitis were
collected between 2014 and 2018 in diagnostic and
analysis laboratory ofFaculty of Veterinary Medicine
in Afyon Kocatepe University for analysis of clinical
mastitis agents. All cultural procedures of milk
samples were pursued in line with Gao et al. (2017).
In a precise manner, 100 pl of milk sample was plated
on blood agar (Oxoid, CM0055) supplemented with

401



7% sheep blood , on C.LE.D Medium (CM0301
Oxoid) and on Eosin Methylene Blue agar (Oxoid,
CMO0069) plates. The plates were then incubated
aerobically at 37°C for 24-48 hours. All samples were
considered as culture positive in the case that one or
more colonies were observed . The samples which
had two different bacterial colonies were put into a
group of mixed culture while those which had more
than two colonies were assumed as contaminated

(Verbeke et al. 2014).

Identification of Microorganisms

Colony characteristics

Pigmentation of colonies on blood agar was initially
evaluated by the reference of Quin et al. (1999). On
blood agar plates, the beta-hemolytic Smooth (S)
colonies with a golden yellow color was assumed as
Staphylococens aurens whereas non-hemolytic porcelain-
white pigmented colonies were considered as
Staphylococcus epidermidis. The colonies of Staphylococcus
saprophyticns show a white or bright pigmentation
without hemolysis on blood agar.

Catalase test

This test provide to detect if a particular bacterial
isolate is able to produce catalase enzyme which is
produced by microorganisms that live in oxygenated
environments to neutralize toxic forms of oxygen
metabolites such as HO». To test enzymatic activity,
a small inoculum of a bacterial isolate is mixed into
hydrogen peroxide solution (3%) on a dry glass
microscobe slide and is observed for the rapid
elaboration of oxygen bubbles (Quinn et al. 1999).
This test was used in the current study as a way of
distinguishing among Gram (+) cocci. The members
of Enterococcus and Streptococcus in general are catalase-
negative while those the genus Staphylococcus are
catalase-positive.

Coagulase test

Coagulase test is used to differentiate S. aurens
(positive) from Coagulase Negative Staphylococcus
(CNS). Coagulase is an enzyme produced by S. awreus
that converts fibrinogen in plasma to fibrin. S. aurens
produces two forms of coagulase, bound and free.
Slide coagulase test is done to detect bound coagulase
or clumping factor while tube coagulase test is done
to detect free coagulase. In this study, slide coagulase
test is initially adopted to screen bound coagulase of
S. aureus as well as the tube coagulase test was used
for further confirmation of free coagulase (Quinn et
al. 1999). During the slide test, the sample on the test
was added to a rabbit plasma and kept constant at
37°C for quite a while. In the occurrence of a positive
outcome, clot formation occurs within 4 hours. A
virulent strain indicates an adverse effect. In the
current study, the slides were separated into units
using a grease pencil. One was labeled as ‘test' while
the other as ‘control’ Each of the samples was
placed a small drop of condensed water on each area.

The two colonies of Staphylococcus were emulsified on
the blood agar plate on each drop as a way of making
a smooth suspension (Schukken et al. 2014). The ‘test’
suspension was treated with a drop of citrated plasma
after which it was mixed with a needle. It is advisable
to keep the other drop as it is since it is a control
experiment. The control suspension was the one used
to rule out false positivity as a result of
autoagglutination.  There was clumping of cocci
within the first 5-10 seconds which indicated a
positive remark.

Gram properties

A study was done as a way of evaluating the VITEK
2 Gram staining Gram (-) and Gram (+) with an
identification card of VITEK 2 automated
identification system (Kaur et al. 2016). This card
was crucial in the identification of fermenting and
non-fermenting agent organisms such as Burkbolderia
psendomallei and Burkholderia cepacia .

Recovery of Isolates

The initial steps included bacterial recovery on a
tryptic soy agar plates which were then incubated at a
37°C for a whole day. Colonies were then transferred
into Mueller-Hinton Broth medium which contained
a 5% bovine serum added for Steprococcus spp. The
mix was shaken at a constant temperature for 12
hours. A turbidimeter for bacteria was utilized in
adjusting the suspension to a 0.5 McFarland standard
density.

Antibiogram tests

Phenotypic assessment of antimicrobial susceptibility
was achieved via the use of microdilution method
used in line with the Clinical Laboratory and
Standards Institute (CLSI) guidelines. Antimicrobials
which were evaluated for Gram (+) bacteria included
the following: Penicillin/Novobiocin (Bioanalyse
0.01/0.03 mg/ml), Oxytetracycline (Bioanalyse 0.03
mg/ml), Danofloxacin (Bioanalyse 5 pg/ml),
Ceftiofur (Oxoid 0.03 mg/ml),
Lincomycin/Spectinomycin  (Oxoid 0.109 mg/ml),
Gentamicin (Bioanalyse 0.01 mg/ml),
Oxytetracycline (Bioanalyse 0.03 mg/ml),
Erythromycin ~ (Bioanalyse  0.015 mg/ml) and
Amoxicillin/Clavulanic  Acid (Bioanalyse 0.02/0.01
mg/ml). The test was made according to CLSI (2016)
using Mueller Hinton Agar (CM 0337 Oxoid)
medium to test bacterial susceptibility against to
different concentration of antibiotics emdedded in

discs.
RESULT

The microorganisms identified in this study and
antibiyogram test results are shown in Table 1a,b. In
the test out of 61 samples, 11 characterized as Gram
(+) organisms. In addition, 50 isolates of Gram (-
fermenting and non-fermenting Burkholderia and B.
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psendomallei were screened by Gram stain. Out of the
61 samples were investigated, S. aureus, S.
haemolyticus E. coli, and S. epidermis were the most
emerging cattle mastitis. The current study shows
that E. coli and Klebsiella spp. seem to be resistant to
Amoxycillin-Clavulanic Acid (76% and 34%) which is
slightly high than reports done before. The
prevalence of Escherichia coli was also lower.

The identified microorganisms include Staphylococcus
anrens (0=4), Staphylococcus haemolyticus (0n=5), Candida
kefyr  (n=1), Lactococcus  garvieae (0n=1), Globicatella
sulfidifaciens (0=1), Aerococcus viridans (01=2), Brevibacillus

choshinensis ~— (n=2),  Bacillus  licheniformis  (n=1),
Pseudomonas aernginosa (n=1), Aerococcus viridans (n=2),
Streptococcus uberis (n=1), Leuconostoc mesenteroides (n=1),
Micrococens  lutens (n=1), Burkbolderia cepacia (n=1),
Escherichia — coli  (13),  Pastenrella  multocida  (n=1),
Sphingomonas pancimobilis (n=3), Kocuria rosea (n=1),
Kocuria rhizophila (n=3), Kocuria kristinae (n=1), Kocuria
(m=1),  Staphylococcus  chromogenes  (n=1),
Staphylococens simulans (0=2), Staphylococcus saprophyticus
(n=3) and Staphylococcus epidermidis (n=8). Thus, 25
different bacteria were identified in mastitic milk
samples of cattle and this is the first in Turkey.

varians

Table 1a. Microorganisms isolated in the present study and antibiogram test results of isolates

Year Antibiotics

o 4 f5 o £ & £z

. ¢ 5 ¢ £& ¢ F & if

Bacteria 2 g B =S g, g T 2 5Z

9 9 = S = 3 2 8 2.

e £ g5 2% & ¢ & °E

"o < 95 5 & g 8>3

= 3~ % = 2>
Staphylococcus anrens 1 1 1 3 3 2 3 1
Staphylococcus haemolyticus 0 0 0 0 1 0 3 0
2014 Staphylococcus haemolyticus 0 0 0 0 1 0 2 0
Staphylococcus haemolyticus 0 0 0 0 1 0 2 2
Staphylococcus haemolyticus 1 2 1 0 2 1 3 2
Staphylococcus epidermidis 1 3 2 2 3 1 3 2
Staphylococcus anrens 3 1 3 3 2 1 3 1
Staphylococcus simulans 3 1 2 3 0 2 3 2
2015 Staphylococens simulans 0 0 0 1 0 2 2 3
Staphylococcus saprophyticus 2 0 0 1 0 1 3 1
Staphylococcus saprophyticus 2 1 0 1 0 1 2 1
Staphylococcus saprophyticus 0 0 0 0 0 2 0 2
Kocuria rosea 3 3 3 3 3 3 3 3
Pasteurella multocida 3 2 3 3 2 3 2 3
Lenconostoc mesenteroides 3 2 3 0 0 2 0 3
Staphylococcus anrens 3 3 3 3 3 3 3 3
Streptococeus uberis 2 1 3 1 2 0 0 3
Aerococcus viridans 3 3 3 3 3 3 3 3
Pseudomonas aeruginosa 3 3 0 3 3 2 2 0
Bacillus licheniformis 0 0 0 2 0 0 0 1
Staphylococcus anrens 3 3 3 3 3 3 3 3
Escherichia coli 3 0 2 1 3 3 0 1
Escherichia coli 3 3 0 1 2 2 0 3
Escherichia coli 3 3 0 1 2 2 2 2
2016  Escherichia coli 3 3 0 1 3 0 2 2
Escherichia coli 3 3 3 2 3 3 3 3
Escherichia coli 3 1 2 3 2 3 2 3
Escherichia coli 2 1 2 2 2 1 0 2
Escherichia coli 3 3 0 1 1 3 2 2
Escherichia coli 3 3 3 2 2 2 2 2
Escherichia coli 3 3 0 1 3 0 0 0
Brevibacillus choshinensis 2 3 2 3 2 3 3 3
Brevibacillus choshinensis 2 3 2 2 2 3 3 1
Kocuria varians 3 3 3 1 0 0 0 3
Aerococcus viridans 3 2 3 2 2 2 2 3
Globicatella sulfidifaciens 3 3 3 2 2 0 0 3
Staphylococcus chromogenes 1 3 3 2 3 2 0 3

Note: The numbers in the table indicate AMR.

0= Resistant, 1= Insensitive, 2= Moderate sensitive, 3= Susceptibility
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Table 1b. Microorganisms isolated in the present study and antibiogram test results of isolates

Year

Antibiotics

Bacteria
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Kocuria rhizophila
Sphingomonas pancimobilis
Sphingomonas pancimobilis
Staphylococcus epidermidis
Staphylococcus epidermidis
Staphylococeus epidermidis
Staphylococcus epidermidis
Staphylococcus epidermidis
Staphylococeus epidermidis
Staphylococcus epidermidis
Staphylococcus haemolyticus
Kocuria varians
Lactococcus garvieae
Kocuria kristinae

2017

Escherichia coli
Escherichia coli
Escherichia coli

Kocuria varians

Kocuria varians

Kocuria rhizophila
Kocuria rhizophila
Micrococcus lutens
Burkholderia cepacia
Sphingomonas pancimobilis

2018
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Note: The numbers in the table indicate AMR.

0= Resistant, 1= Insensitive, 2= Moderate sensitive, 3= Susceptibility

DISCUSSION

In the current research, 25 different microorganisms
were isolated from cattle mastitis upon the approval
of Afyon Kocatepe University Faculty of Veterinary
Medicine  diagnostic and  analysis laboratory.
According to Stevens (2018), since bacterial
contaminations are the principal cause of cattle
mastitis, antimicrobial treatment was identified as the
appropriate control and prevention method for this
disorder. Prompt therapy with efficient antimicrobials
was identified as a crucial approach to minimize the
threat of fatal effect, particularly for Gram (+)
bacterial impurities. Nevertheless, regardless of the
most effective antimicrobial therapies, failures of
bacterial treatment are usual. According to WHO
(2015), the adoption of antimicrobial agents is related
to the threat of prompting the opposition to
antimicrobial causes amongst bacteria. There was a
substantial proportion of bacteriologically negative
results which was in line with other reviewed studies
(Seyedmousavi et al. 2018). The probable
explanations for bacteriologically negative results in

the milk trials could be the occurtence of antibacterial
constituents in the milk which led to a reduction in
the bacterial viability in the culture or inefficiency in
conventional culture as likened to the recognition of
bacterial by use of real-time polymerase sequence
response (Seyedmousavi et al. 2018). There was a
strong correlation between the isolated mastitis agents
of cattle and big farm size. Rapid variations in
administration approaches that is from tie-stalls to
free-stalls have been manifested from 2014 to 2018
thus explaining the cohabitation of environmental
agents (Alvarez-Uria et al. 2018). Even though teat
decontamination as well as dry treatment is a usual
method in Turkish farms, appropriate eradication
techniques for the emerging cattle mastitis were not
suitably implemented. A increasing proportion of
findings shows that the new emerging mastitis agents
was associated with farms with less than 30 cattle
(Gopal et 2015). Catalase test, coagulase
assessment, Gram staining as well as recovery of
isolates approaches for antimicrobial susceptibility
examination were adopted in this research. These
techniques are broadly implemented for recognition
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of the susceptibility of animal pathogens, particularly
in clinical studies when it is important to decide the
most appropriate therapy (Cavassin et al. 2015).
However, the outcomes were reported on a
qualitative basis and subtle variations in susceptibility
were not obvious. As a result, over-dependence on
the implementation of antimicrobial to decrease the
impact of mastitis in cattle was not maintainable. The
AMR was determined in 25 cattle mastitis isolates.
Vancomycin and daptomycin antibiotics which are
significant for use by a human were examined for
Gram (+) cocci. On the other hand, polymyxin B and
imipenem antibiotics were assessed for Gram (-)
bacteria. The grain straining approach depicted that
Streptococcus  wberis had  the highest AMR  while
Globicatella sulfidifaciens had the least AMR. The current
study emphasized the worrying trend of AMR rates
increases in dairy cattle in Turkey.

There are inadequate techniques in handling mastitis
which needs to be enhanced due to the culture which
is quite tiresome. In addition, to recognize the
pathogens, responses such as PCR are to be done
independently for different pathogens. The case of
mastitis has seen many countries become economic
dwarf each year (Erbas et al. 2017). Loses due to
mastitis are not only on the reduction of milk but also
lead to further expenditures which include treatments
of the disease and quarantine of animals deemed to
be diseased. Bovine mastitis is common in Turkey
among other nations affecting dairy cattle worldwide
with most countries relying on antimicrobial therapy
tool for mastitis. It is, however, worthy to note that
change of farm culture in firms as mastitis is not only
a dairy issue. Researchers from the Penn state have
given a recommendation on the infusion of
cephapirin benzathine, which should be administered
during the stage of winning in the way of limiting
mastitis during the preceding lactation (Pohlmann et
al. 2018). However, this can work in reducing existing
infections other than new ones. Another study done
in Oklahoma suggested an intra-muscular injection of
antibiotics (oxy-tetracycline) during the winning stage
as a way of mitigating mastitis (Dhikusooka et al.
2016). However, the drug did not work as expected
as almost 54% of cows were infected at winning while
the remaining percentage was infected at their calving
stage.

The outcome of the present research identified the
necessity for advancements in  antimicrobial
management as well as infection regulation plans in
dairy farms to decrease the development of AMR. In
conclusion; the current study recommends critical
control points to include the following; enough
nutrition which is balanced so as to stabilize
immunity, firms should observe hygiene quality in
their facilities and pastures as a way of limiting
opportunistic diseases for udder as well as reducing
fly breeding sites. The study depicts that the number

of emerging cattle mastitis is directly proportional to
the size of the herd. The emerging new dairy cattle
mastitis in Turkey is an associate of the general
hygiene guidelines not being pursued.
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ABSTRACT

The antifungal activity of the previously synthesized compounds was evaluated in order to provide solutions to
the candida-induced diseases in animals. In the present study, 10 benzothiazole derivatives (4a-4j) were re-
synthesized to evaluate their antifungal activity. IR, ITHNMR, 13C-NMR and HRMS (Infrared Spectroscopy, 'H
Nuclear Magnetic Resonance Spectroscopy, *C Nuclear Magnetic Resonance Spectroscopy, High Resolution
Mass Spectrometry) spectroscopic methods, determined the structure of the synthesized compounds.
MICsp(Minimum Inhibitory Concentration) values of the re-synthesized compounds against Candida species were
evaluated by iz vitro experiments. As a result of activity studies, it was found that compounds 4c and 4d showed
significant activity. Compound 4d was found to be the most potent detivative against Candida krusei with a MICsg
value of 1.95 pg / mL.

Keywords: Benzothiazole, Antifungal Activity, Candida krusei

kkk

Baz1 Benzotiyazol Tirevlerinin Antifungal Aktivitesinin Degerlendirilmesi

(074

Hayvanlarda olusan candida kaynakli hastaliklara ¢6zim tretmek amactyla daha O6nceden sentezi yapimis
bilesikler benzer metot kullanarak tekrar sentezlenmis ve antifungal etkinlikleri degerlendirilmistir. Mevcut
calismada, 10 tane benzotiyazol tiirevi bilesik (4a-4j), antifungal aktivitelerini degerlendirmek tizere yeniden
sentezlenmistir. Sentezlenen bilesiklerin yapt tanimlamalart IR, 'HNMR, BC-NMR ve HRMS (KizidStesi
Spektroskopi, 'H Ntukleer Manyetik Rezonans Spektroskopisi, 3C Niikleer Manyetik Rezonans Spektroskopisi,
Yiksek Coztuntrlikli Kitle Spektrometresi) spektroskopik yontemleri kullanilarak gerceklestirilmistir. Yeniden
sentezlenmis bilesiklerin Candida tiitlerine karst MICsy (Minimum Inhibitér Konsantrasyon) degetleri in vitro
deneyler yapilarak degerlendirilmistir. Yapilan aktivite calismalart sonucunda 4c ve 4d bilesikleri 6nemli aktivite
gostermistir. 4d bilesiginin Candida krusei’ye karst 1.95 pug / mL MICso degeri ile glicli bir turev oldugu
bulunmustur.
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INTRODUCTION

There are many species of fungi including cutaneous
(Microsporum  spp.,  Trichophyton  spp., Epidermaphyton
floccosum,  Dermatophilus — congolensis),  subcutaneous
(Rhbinosporidium  seebers, — Sporotrichum  schenckiz) —and
systemic  (Aspergillus  spp.,  Blastomyces  dermatitidis,
Histoplasma spp.) that can cause infections in humans
and animals. (Arda et al. 1999). Fungal infections can
spread very quickly by direct contact, causing general
condition disturbances in animals and deaths by
generalized infections in young animals. Moreover,
parasitic, viral, bacterial other infective agents cause
secondary infections, which make the differential
diagnosis of the disease more gruelling, and worsen
the course of the disease. Candida species are
taxonomically found in Fungi realm, Ascomycete
branch, Saccharomycetes class, Saccharomycetales
order, Saccharomycetaceae family and Candida genus.
(Wilson 2019). Humans and animals such as cats,
dogs, cattle, horses, sheep, goats, poultry, rodents and
pigs are susceptible to infections (Edelmann et al.
2005). C. glabrata, C. tropicalis, C. parapsilosis, C. krusei
(Pappas et al. 2018), C. aloffii, C. bovina, C.
pseudotropicalisin (Arda et al. 1999) especially C. albicans
have been reported to cause diseases in animals and
humans. (Pappas et al. 2018). In addition to these
species, C. guilliermondii, C. lusitaniae, C. kefyr, C. famata,
C. inconspicna, C. rugosa, C. dubliniensis and C. norvegensis
have also been reported to cause infections.
(Sanguinetti et al. 2015). It has also been reported in
many countries (Japan, India, Pakistan, England,
Spain, Colombia, Venezuela, Panama, the United
States) that Candida anris is transmitted by the
nasocomial route and causes very serious infections in
humans in recent years. (Pappas et al. 2018). Factors
found in the skin and intestinal mucosa of healthy
people (Pappas et al. 2018) cause invasive infections,
especially in patients; where the immune system is
suppressed and post-surgical operations. (Fidel et al.
1999, Petlin 2015). The diseases caused by fungi of
the genus Candida are called Candidiasis. Although the
term candidiasis means cutaneous, disease agents may
affect the mucosa and organs. (Pappas et al. 2018).
Even in healthy people, after gastrointestinal system
operation or when the immune system is suppressed,
the causative agents in the intestine can cross from
the intestinal barrier to the blood, and cause serious
infections in different organs such as brain, eye, bone
marrow, lung, heart, liver, spleen, pancreas, kidney,
peritoneum (Pappas et al. 2018). In animals, it has
also been reported to cause infections in different
organs such as mouth, oesophagus, stomach,
intestines, skin, subcutaneous tissue, uterus, breast,
testis (Arda et al. 1999). It is reported that the species
and strains causing Candida infections in animals and
humans do not differ genetically from each other.
Factors that can be found in normal conditions in the
oral cavity and intestines of healthy living organisms
are thought to cause infections especially in

immunocompromised individuals and those animals
can be a source for infections in such
immunosuppressive individuals. (Edelmann et al

2005).

The virulence and antifungal susceptibility of each
species differ. Most of the clinical infections are
revealed due to C. albicans. Candida spp., which are
dispersed in the body-entangled blood, can cause
many clinical symptoms. (Pappas et al. 2018).

Candida albicans has been reported to cause serious
infections of the feet, footpad, nail and skin in dogs
with Malassezia spp. McEwan 2001). Candida albicans
and some other Candida species have been identified
in urinary tract infections in cats and dogs (Pressler et
al. 2003, Jin and Lin 2005). It was reported that,
Candida glabrata (together with Fusarinm oxysporuns)
were isolated in a patient who started with foot soles
and skin lesions and continued myocardial, liver, renal
interstitium in dog (Rothenburg et al. 2017). In
addition, Candida albicans was isolated from samples of
internal organs of sepsis foals with new born
necrotizing enterocolitis, renal insufficiency and
incompatibility syndrome. Systemic infection has
been identified to originate from this species (Reilly
and Palmer 1994).

Echinocandin (micafungin, anidulafungin,
caspofungin) and azole group drugs are most
preferred drugs against fungal infections. However,
these drugs may be ineffective in infections caused by
Candida species, especially C. glabrata. (Sanguinetti et
al. 2015; Pappas et al. 2018). Resistance to azoles has
been reported in a dog diagnosed with urinary tract
infection from Candida tropicalis (Alvarez-Pérez et al.
2016). It is also observed that C. auris, which is a
newly identified global threat, is resistant to many
drugs. (Pappas et al. 2018). Antifungal resistance
between Candida species is terrifying (Perlin 2015).
Therefore, it is necessary to discover new alternative
drugs to be used in cases of candidiasis. The aim of
this study was to introduce new antifungal drugs for
potential clinical use.

MATERIALS and METHODS

Chemistry

The compounds previously synthesized and tested for
anticancer activity were re-synthesized to evaluate
their antifungal activity. All chemicals used in the
syntheses were purchased either from Sigma-Aldrich
Chemicals (Sigma-Aldrich Corp., St. Louis, MO,
USA) or Merck Chemicals (Merck KGaA, Darmstadt,
Germany) (Osmaniye et al. 2018).

General procedure for the synthesis of target
compounds (4a-4j)

Compounds 2-((5-substituted)benzothiazol-2-ylthio)
acetohydrazide (3a, 3b) (0.002 mol) re-synthesized
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according to the indicated method (Osmaniye et al.
2018) and reacted with suitable aldehydes (0.002 mol)
in butanol (20 mL). After the completion of the
reaction was judged by TLC, the reaction contents
were cooled and the precipitated product was filtered
off. The yield was increased by 3-5% in comparison
with the method involving ethanol as solvent
(Osmaniye et al. 2018).

Analysis Studies

Melting degrees, IR, 'HNMR, CNMR and HRMS
spectra of the synthesized compounds were obtained
and were found to be in agreement with the previous
study. (Osmaniye et al. 2018). In addition, HMBC
(Heteronuclear multiple-bond correlation
spectroscopy), HSQC (Heteronuclear single-quantum
correlation spectroscopy) spectra for compound 4d
were obtained and the structure determination of the
compound was evaluated in detail.

Antifungal Activity

In vitro antifungal activity of all derivatives (4a-4j)
was evaluated against C. albicans (ATCC 90030), C.
Glabrata (ATCC 90030), C. krusei (ATCC 6258) ve C.
parapsilopsis (ATCC 22019) at concentrations between
1 mg/ml~1.95 pg/mL. Activity studies were
conducted following EUCAST  protocol in
accordance with previous studies reported by our

research group (Karaburun et al. 2018, Karaburun et
al. 2019).

RESULT and DISCUSSION

Chemistry

Compounds were re-synthesized as shown in
Scheme-1.  4-fluorobenzaldehyde and secondary
amine derivatives were reacted to obtain 4-substituted
benzaldehyde derivatives (l1a-le). The 2-mercapto-5-
substitutedbenzothiazole derivatives were refluxed
with ethyl chloroacetate to obtain ethyl 2-(5-
substitutedbenzothiazol-2-yl-thio)acetate derivatives.
The obtained esters (2a, 2b) were reacted with excess
of hydrazine hydrate to give hydrazide derivatives (3a,
3b). The hydrazide derivatives (3a, 3b) were reacted
with 4-substituted benzaldehydes (la-le) in butanol
and the reaction was performed with higher yield
than the previously reported results.

Analysis Studies

ClbaeNg
N—s
:©;S>_>h—\

d (o)

The melting points, IR, 'HNMR, BCNMR and
HRMS spectra of the synthesized compounds were in
agreement with the reported study. 2D-NMR
technique was used to clarify the structure of the
compounds. The two-dimensional NMR method is
one of the most commonly used NMR techniques
when one-dimensional NMR techniques cannot be
used for precise structure determination. HSQC
(Heteronuclear single-quantum correlation
spectroscopy) and HMBC (Heteronuclear multiple-
bond correlation spectroscopy) are heteronuclear
spectroscopy methods obtained from the correlation
of protons in one axis and carbon spectrum in the
other axes. HSQC provides information about the
interactions between the carbon to which the proton
is directly connected, while HMBC shows the
interactions between hydrogen and carbon at a
distance of 2 to 4 bonds. 2D NMR studies (HSQC,
HMBC) were performed for the compound 4d i.e.
the compound having the highest activity among the
synthesized compounds (Figure 1 and Figure 2). In
the light of the data obtained from HSQC, it was find
that methyl group gave proton peaks at 0.90 ppm
gave carbon peak at 22.19 ppm. The carbon of the
piperidine group of which its hydrogens were
resonated at 1.09-1.22 ppm and 1.63-1.67 ppm
yielded peaks at 33.64 ppm. The carbon peak of the
piperidine group attached to the methyl group, of
which its protons resonated at 1.48-1.55 ppm was
observed at 22.19 ppm. It was observed that the
carbon peaks of the piperidine group, of which its
protons at 2.68-2.75 ppm and 3.74-3.79 ppm, were
observed at 48.20 ppm. The peak of methylene group
carbon was observed at 35.79 ppm. Using HSQC
data, it was found that the carbons coded a, c, k, 1
were resonated at 121.06 ppm, 124.86 ppm, 128.63
ppm and 152.47 ppm, respectively. In the light of the
information obtained from HMBC, the carbons
coded e, f, g, h, 1, j and m were found to be 153.98
ppm, 131.65 ppm, 168.08 ppm, 148.18 ppm, 123.66
ppm and 152.47 ppm, respectively.

Antifungal Activity

In vitro antifungal activities of all obtained
compounds (4a-4j) were ecvaluated against four
pathogenic fungi (C. albicans (ATCC 90030), C.
glabrata (ATCC 2001), C. krusei (ATCC 6258), C.
parapsilosis (ATCC 22019) according to the EUCAST
protocol. Ketoconazole and fluconazole were used as
reference drugs. The activity results obtained are
presented in Table-1. The MICsy value of the
compound 4c¢ was observed as 7.81 pg / ml against C.
krusei. Compound 4d were determined to have MICsy
value of 1.95 pg/ml against C. krusei. This MICsp
value is the same as the MICsy value of reference
drugs. As a result of the activity studies, it was found
that compounds carrying chlorine substituents (4c,
4d) on the benzothiazole ring were more effective
than the compounds bearing methoxy substituent
(4h, 4i) on the benzothiazole ring.
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Scheme 1. Synthesis pathway of target compounds
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4b -CH; -H -H -Cl -CH 83
4c -H -CH; -H -Cl -CH 85
4d -H -H -CH; -Cl -CH 88
4e -H -H 4-methoxyphenyl -Cl -N 82
af -H -H -H -OCH3 -CH 85
4g -CH; -H -H -OCH; -CH 82
4h -H -CHs -H -OCH; -CH 85
4i -H -H -CH; -OCHs -CH 82
4j -H -H 4-methoxyphenyl -OCH; -N 85
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Figure 1. HSQC spectra of compound 4d.
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Table 1. MICs (ug/mL) values of compounds 4a-4j and reference drugs.

Comp. C. albicans C. glabrata C. krusei C. parapsilosis

4a >1000 >1000 >1000 >1000

4b >1000 >1000 >1000 >1000

4c >1000 125 7.81 >1000

4d >1000 125 1.95 >1000

4e >1000 >1000 >1000 >1000

af >1000 >1000 >1000 >1000

4g >1000 >1000 >1000 >1000

4h >1000 >1000 >1000 >1000

4 >1000 >1000 >1000 >1000

4 >1000 >1000 >1000 >1000
Ketoconazole 0.98 1.95 1.95 1.95
Fluconazole 0.98 1.95 1.95 0.98

CONCLUSION methyl group at position 4 of the piperidine ring

In summary, 10 benzothiazole-hydrazone derivatives
that were synthesized previously were re-synthesized
for their potential utilisation in candidal infections in
animals and their in vitro antifungal activities were
evaluated. Structure elucidation of the synthesized
compounds was performed using spectroscopic
methods (IR, ITHNMR, 3CNMR, HRMS) and it was
found to be in agreement with the previous study. In
addition, structure determination was completed
using 2D NMR technique (HMBC, HSQC). As a
result of the activity studies, it is found that
compound 4d was the most active derivative in the
series with MICso value of 1.95 pg/ml.  This
information suggests that derivatives carrying chlorine
substituents on benzothiazole are more active than
derivatives bearing methoxy substituents, and the

contributes to activity.
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ABSTRACT

It is aimed to detect allergen determination via serum specific immunoglobulin E (IgE) for the first time in dogs
diagnosed as Atopic Dermatitis (AD) from Samsun and vicinity within this present study. Twenty one dogs with
different age, breed and gender diagnosed with AD based up on the Favrot’s criteria. Serum samples of the dogs
were analyzed by detection of serum specific IgE for determination of 20 different allergens. The effects of
gender, age and the feeding routes for those 20 different allergens separately were analyzed. Based up on the
grading of the allergens detected in 21 dogs with AD from Samsun and vicinity; results reflects that
Dermatophagoides farinae was stated as first degree within a very high seropositivity rate (95%). Moreover, in varying
degree of seropositivitiy rates of other allergens were also detected. Females showed statistically (p<<0.05) higher
positivity rate to the 20 allergen, Crenocephalides spp. more than males. Furthermore, we did not found any
significant effects of age and feeding routes on the allergens in the dogs with AD (p>0.05). Dogs with AD from
Samsun and vicinity had very high serum specific IgE levels against to the house dust and storage mites.
Keywords: Allergen, Atopic dermatitis, Dog, Samsun, Specific IgE

kkk

Samsun Ili ve Cevresindeki Atopik Dermatitisli Kopeklerde Serum Spesifik IgE Tespiti ile Alerjen
Tayini

oz

Bu calisma ile Samsun ili ve ¢evresindeki Atopik Dermatitis (AD)’li képeklerde ilk kez serum spesifik
immunoglobin E (IgE) ile aletjen profillerinin belirlenmesi amaglanmustir. Degisik 1k, cinsiyet ve yaglardaki 21
adet kopege Favrot Kriterleri ile AD teshisi konulmustur. Kopeklere ait serum Srnekleri serolojik olarak 20 farklt
alerjene spesifik IgE yontnden incelenmistir. AD’li képeklerde 20 farkli alerjenin gérilme oranlarina cinsiyet, yas
ve beslenme sekillerinin etkisi arastirilmistir. Samsun ili ve gevresindeki AD’li képeklerdeki farkl alerjen profilleri
arasinda en ylksek %95 oraninda ev tozu akart Dermatophagoides farinae seropozitifligi saptanmistir. Bununla birlikte
kopeklerde farkhi oranlarda diger alerjenlere yonelik seropozitiflik saptanmustir. Disi képeklerde erkek képeklere
oranla sadece Clenocephalides spp. seropozitifliginin yliksek oldugu istatistiksel olarak tespit edilmistir (p<<0,05).
Bununla birlikte AD’li képeklerde yas ve beslenme sekillerinin alerjen gérilme sikligina etkisinin olmadigi tespit
edilmistir (p>0,05). Samsun ili ve ¢evresindeki AD’li k6peklerde ev tozu ile depo akarlarinin serum spesifik IgE
degerlerinin ¢ok ytksek oranlarda pozitiflik verdigi saptanmistir.
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GIRIS

Yakin zamanda yapilan ¢alismalar Képeklerde Atopik
Dermatitis’in =~ (KAD)  genellikle diger kagintili
hastaliklarla iliskili kompleks bir hastalik oldugunu
gostermektedir. Bu sebepten dolayt ve KAD dogru
teshis edebilecek bir deri aletji testi eksikligi nedeniyle
ve diger kasintili dermatozlarla karsilasilabileceginden
dolayt Favrot kriterlerinin tam anlamiyla uygulanmis
ve ekarte edilmis olmast gerekmektedir (Favrot ve ark.
2010). Koépek AD’nin  klinik  tanist  potansiyel
alerjenlerin  alerji  testleriyle  belitlenip,  etken
eliminasyonu, bu s6z konusu olmaz ise
desentisizasyon denemelerine gecilmelidir. Geleneksel
olarak AD’nin tedavisinde kullanilan immun supresif
ajanlarin potansiyel yan etkileri, maliyetleri ve hasta
sahiplerinin ~ tatmin  olamamalart  bu ilaglarin
kullanimlarint dolayist ile de hastalarin tedavilerini
kisitlamaktadir. Bundan dolayr klinik olarak AD
teshisi konulan képeklerde serum spesifik IgE ile
allerjenlerin belirlenmesi tedavinin en 6nemli ayagini
olusturmaktadir (Kang ve ark. 2014).

Ayrica, hastaligin bazi yénleri KAD ile ilgili olmayan
diger deri hastaliklarini  taklit edebilmektedir.
Kopeklerde ise AD’in patofizyolojisinde rol alan
alerjenler arasinda ev  tozu akarlari, bitkiler,
artropodlar, epiteller, gidalar ve kif mantatrlarinin
bulundugu bildirilmektedir (Halliwell ve ark. 1972,
Jetfers ve ark. 1991, Rosser 1993). Bazi alerjenlerin
gevreye Ozgl oldugu kabul edilmekle beraber,
bazilarinin iklim ve/veya cografi konuma gore de
degisebilecegi artik giiniimizde ortaya konulmustur.
Onemli olan nokta ise bir cografi bolgenin veya iilke
icin gecerli alerjen profilinin farkli cografi konumda
bulunan ilkeler icin 6nem ihtiva etmeyebilecegidir.
Bu nedenledir ki kopeklerin  yasadiklart  cografi
bolgelere 6zgii alerjenlerin tespiti son derece 6nem
arz etmektedir.

Veteriner dermatolojide KAD’e klinik olarak neden
olan 6nemli alerjen tayinlerinde teshis metodlart ¢ok
hizlh bir sekilde ilerlemektedir. Intradermal Deri
Testleri (IDT) ve in vitro antijen-spesifik IgE gibi
testler yakin gecmiste kopek hastalarimiz  igin
tretilmeye baglamistir (Nesbitt ve ark. 1984, Sousa ve
Norton 1990). Her ne kadar IDT 1990°h yillarin
baslarinda koépek AD’in  tedavisinin  yonetiminde
“Alun Standart” olarak kabul gérmiis olsa da testte
kullanilan ekstraklarin histamin benzeri substratlar ile
kontaminasyonun yanls porzitiflik ve/veya yanlis
negatiflik ve alerjenler arast capraz reaksiyon verme
ihtimali testin glvenilirligini sorgulatir olmustur
(Codner ve Tinker 1995). Yanlis negatif reaksiyonlar
ise enjeksiyon teknigindeki stbjektif hatalara bagli
olarak, alerjen solisyonun dogru konsantrasyonlarda
kullanilmamasina ve kdpegin o doénemdeki immun
durumu ile kullanlan  ilaglara  bagli  olarak
degismektedir (Nesbitt ve ark. 1984). Bundan dolay1
tipki  beseri hekimlikte oldugu gibi ginimizde

veteriner dermatoloji alaninda in vitro olarak calisilan
diyagnostik kitlerin sayica artmast umut vericidir. Son
on senede tiir spesifik olarak gelistirilen bu kitlerin
arttk validasyonlari da kabul gérmektedir.

Aletjenlerin  cografik  kosullarda  farkli  dagilim
gostermesi de o bolgede yasayan bireyler icin
onemlidir. Benzer dutrum veteriner pratik icin de
gecerlidir. Bundan dolay1 bu calisma ile Samsun ili ve
cevresindeki KAD’li képeklerde ilk kez serum spesifik
IgE ile alerjenlerinin belitlenerek bolgedeki KAD’li
kopeklerin tedavisine katki saglamast ve diger saglikli
kopeklerin belitlenen alerjenlere maruz kalmalarinin
Ontine gecilmesi amaclanmaktadir.

MATERYAL ve METOT

Hayvan Materyali

Hayvan materyalini Nisan 2017 ile Nisan 2018
tarihleri arasinda Samsun ve c¢evresinden kasint
sikdyeti ile Ondokuz Mayis Universitesi Veteriner
Fakiltesi Egitim Uygulama ve Arastirma Hastanesine
tedavi veya kontrol amaciyla getirilen ancak son 1 ay
icerisinde mevcut sikayetine yonelik herhangi bir
tedavi yapilmamuis, sahipli, cesitli 1rk, cinsiyet ve
yaslardaki, klinik olarak AD teshisi konulmus 21 adet
képek olusturmustur. Calisma yerel hayvan etik
kurulunca onaylanmistir (2016/63). Ayni zamanda
hasta sahiplerinden imzali hasta onam formlar
alinmistir.  Kopeklerin 1k, yas ve cinsiyetleri ile
getirildikleri bélgelere ait bilgiler kayit edilmistir ve
sonrasinda detayli klinik muayeneleri
gerceklestirilmistir.  Kopeklerin — yapilan  fiziksel
muayenelerinde  dermatolojik  muayene  formlart
doldurularak kayit altina alinmustir. Tum  fiziksel
muayenelerin  sonrasinda alerjenlere karst serum
spesifik IgE duzeylerinin belirlenmesi amactyla vena
cephalica antebrachi’den 5 ml jelli tiiplere kan alinarak
3000 rpm’de 10 dakika santrifiij edilmistir. Serumlar
iki farkli ependorf tiipine aktardmis ve calisilana
kadar -20 °C’de muhafaza edilmistit.

Deri Kazint1 Muayenesi

AD suphesi tastyan képeklerin lezyonlu boélgelerinden
derin kazinti 6rnekleri lama konularak  %610’luk
KOH’te oda 1sisinda 15 dakika bekletilmis ve
mikroskop altinda  Demodex  spp./Sarcoptes  canis
yonunden incelenmistit. Demodex spp./S. canis pozitif
hastalar calismaya dahil edilmemistir.

Atopik Dermatitis Teshis Kriterleri

Kopeklerin detaylt anemnez, fiziksel ve dermatolojik
muayenelerinin = (mevcut  dermatolojik  lezyonlar
bulunduklart  bolgeler  dogrultusunda  sematize
edilmistit) ardindan “Atopik Dermatitis”  teshisi
Favrot ve ark. (2010)’da belirtilen kriterler dahilinde
konulmustur. Hasta sahiplerine aynt zamanda hastalar
ile ilgili detayli bilgilere ulagilmasi amaciyla sorular
yoneltilmis ve cevaplari kayit altina alinmistir.
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Serum Spesifik IgE ile Alerjen Tespiti

Klinik olarak AD teshisi konulan 21 képek serumu 20
farklt alerjen iceren Polycheck® Canis (Miunster,
Germany) alerji tani kiti ile incelenmistir. Test kitinde
her bir kasette bulunan 20 farklt alerjen Tablo 1’de
sunulmugtur. Test prosedlird Uretici firmanin
direktifleri  dogrultusunda calistlmistir. Test
prosediiriine uygun olarak calisilan kasetler, Uretici
firmanin ~ sundugu  yazithmin  yikli  oldugu
bilgisayardaki tarayicida taranmis ve sonuglar her bir
kopek icin ayri ayrt yazdirdmustir. Her bir aletjen icin
serum spesifik IgE konsantrasyonlari (kU/I) otomatik
olarak yazilim dahilinde asagidaki gibi skorlanmustir.

Skor 0 (<0,5 kU/I) =negatif
Skor 1 (0,5-2,0 kU /1) =hafif/zayif
Skor 2 (2,0-20 kU/1) =belirgin
Skot 3-4 (>20 kU/I) =kuvvetli

Istatistiksel Degetlendirme

AD’li képeklerde cinsiyet, yas ve beslenme sekillerinin
alerjenlerin goriilme oranlarina etkisinin
karstlastirmalarinda  Ki-kare testi  kullanilmistir.
p<0,05 degerleri istatistiksel olarak Onemli kabul
edilmistir. Tim analiz ve hesaplamalarda SAS (2013)
programi kullanilmustr.

BULGULAR

Calismaya dahil olan degisik 1rk, cinsiyet ve yaslardaki
21 adet kopege ait veriler Tablo 2’de verilmistir.
Kopeklerin dermatolojik problemlerinin disinda eslik
eden bagka bir probleminin olmadigi belirlenmistir.
AD’li kopeklerin dermatolojik  lezyonlarinin
tanimlanmast Tablo 3’te gosterilmistir. AD  teshisi
sonrasinda serum spesifik IgE tayini ile képeklerde
ortaya konulan alerjen profilleri degisik derecelerde
pozitiflik vermistir (Tablo 4). Alerjenlerin pozitiflik
oranlart testin  sonuglarinin  Onerilen  program
dahilinde taranmasi sonucunda otomatik olarak
hesaplanmistir. Her bir képege ait alerjen skorlanmas:
ayrt ayrt rapor edilmistir. Diger taraftan alerjenlerin 21
kopekteki gorilme oranlarinin farkhhklan (Sekil 1) ise
istatistiki olarak anlamli (p<<0,01) bulunmustur. Buna
gore 20 alerjen icinden ¢alisma materyalini olusturan
21 AD’li kopekte birinci sirada %95 gériilme orant ile
ev tozu akarlarindan D. farinae yer almaktadir. Tkinci
sirada yine ev tozu akarlarindan olan D. preronyssinus
%76 oraninda yer alirken, 3. sirada %71 orani gida
akarlarindan A. siro ile 4. sirada %061 orant ile yine
gida akart olan Tyrogphagus yer almaktadir. Yirmi alerjen
icinde %47 oraninda en stk 5. olarak gorilen
Lepidoghphus,  Ryepollen,  Grass-Mix  aletjenleri  yer
almistir. Altunct sirada %38 oraninda muz familyas:
bitki polenlerinden Plantain ve kuzukulagt poleni olan
Sorrel e Ctenocephalides spp. yer almaktadir. Glirgen
familyast agac polenlerinden Birch/ Alder/ Hazel %033
gorilme oranlart ile calisgmada en ¢ok 7. alerjen
grubunu olusturmusglardir. S6git familyast agaclarin
polenleti (Plantane/ Willow/ Poplar), 1sitgan otu poleni

(Stinging netle) ile albim otu poleni (Lanbs quarter) %19
gorilme orant ile 8. sirada yer almislardir. Dokuzuncu
sirada yer alan pelin otu poleni olan Mugwort %14
oraninda AD’li képeklerde gorillmiistiir. Ug numarali
alerjen olan Malessezia le 7 numarali alerjen olan
saman nezlesi poleni Ragweed (Ambrosia) %95
gorilme orant ile 10. sirada yer almustir. Son olarak
11. sirada sadece bir képekte gorilen %4,8 orant ile
Aspergillus/ Penicillium ve yapiskan otu poleni olan
Parietaria (Wall pellitory) yer almaktadir. Altt numarali
aletfjen olan klado kufh _Alternaria/ Cladosporinm ise
calisma kopeklerinin hicbirinde pozitiflik vermemistir.
AD teshisi konulmus 21 vakanin 12’sini disi, 9’unu da
erkek kopek olusturmustur (Tablo 4). Koépeklerdeki
cinsiyete bagl alerjen goriilme olasiiklart her farkli
alerjen icin ayrt ayri arastudlmis olup, sadece 20.
alerjen olan Crenocephalides spp.’nin disi képeklerde
gorilme oraninin erkek képeklere oranla istatistiki
olarak (p<0,05) daha fazla oldugu tespit edilmistir.
Diger alerjenlerin  cinsiyet  bazinda  gériilme
oranlarinda istatistiki olarak anlamli olmadigt tespit
edilmistir (p>0,05).

Calismamiz kopeklerinden en kiiciigi 1,5 yas iken en
buyiigi 17 yasinda olup ortalama 5,2 yastir. Ancak yas
farkliliklarina  gére  alerjen  gbrilme  stkliklar
bakimindan yapilan kargilastirmada AD teshisinde
kullandigimiz Favrot kriterlerince 2 yas grubu olan 3
yas altt ve 3 yas ustd gruplart degerlendirmeye
alinmistir. Bu baglamda 3 yas altt grubunu 9 adet
kopek olustururken, 3 yas Gstd grubu 12 adet kdpek
olusturmustur (Tablo 2). Uc yas altt ve 3 yas istii
gruplarinin 20 farkll alerjeni gdsterme olasiliklar
degerlendirilmis ancak gruplar arasinda istatiksel bir
farklilik bulunamamustir (p>0,05).

Hasta sahiplerinden alinan bilgiler dogrultusunda AD
teshisi konulmus 21 képegin 9’u sadece kuru mama
(K) ile beslenirken, 11 képegin kuru mama ve ev
yemekleri (KE) ile beslendigi 6grenilmistir. Sadece 1
kopegin ise yalnizca ev yemekleri (E) ile beslenildigi
tespit edilmistir. Sadece ev yemekleri ile beslenen 1
kopek veri setine dahil edilmemistir. K ve KE gruplar
arasinda beslenme sekillerine baglt alerjen gérilme
olasiliklari her farkls alerjen icin ayr1 ayrt arastirilmis ve
gruplar arasinda istatiksel bir farkliik  tespit
edilememistir (p>0,05).

Bununla beraber 20. alerjen olan Crenocephalides spp.
icin K grubunun KFE’ye gbre smirda Onemlilik
(p>0.08) gosterdigini ancak bu durumun istatiksel
olarak bir 6neminin olmadigt sonucuna varilmistir.
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Tablo 1. Polycheck® Canis (Miinster, Germany) Alerji Tant Kitlerine ait 20 adet

farkls alerjen

Table 1. Twenty different allergens belong to the Polycheck® Canis (Munster,
Germany) Allergy Diagnostic Kit

Alerjen No Alerjen Ad1

Alerjenlerin Geleneksel Isimleri

1

o 0 NN Ut AW

e S o S T Gy g g Y
O 00 NN U AW DN RO

20

D.farinae

D.pteronyssinus
Malassezia

Lepidoglyphus
Aspergillus/ Penicillinm
Alternaria/ Cladosporium
Ragweed (Ambrosia)
Birch/ Alder/ Hazel
Plantane/ Willow/ Poplar
Parietaria (Wall pellitory)
Ryepollen

Grass-Mix

Stingingnettle
Lambsquarter

Plantain

Mugwort

Sorrel

Acarus siro

Tyrophagus

Flea (Ctenoceph.)

Ev Akar Tip-1

Ev Akar Tip-2

Malessezia

Gida Paraziti

Aspergillus/ Penicillium

Klado Kufu

Saman Nezlesi Poleni

Giirgen Familyas: Agaclarin Polenleri

Ségit Familyast Agaclarin Polenleri

Yapiskan Otu Poleni

Cavdar Poleni

Cimen/Ot Tiplerinin Polenleri*

Isirgan Otu Polenleri

Album Otu Poleni

Muz Familyasi Bitki Polenleri

Pelin Otu Poleni

Kuzukulagt Poleni

Bitki Akart

Un Akart

Pire

*Cimen/Ot Tipleri: Domuz ayri§t (Parmak otu), Giiz Cigdemi, Delice Otu, Cayir ticguli
(Gayir otu),Orman Salkimi, Kadife ¢imi

Tablo 2. AD teshisi konulmus 21 adet képegin 1rk, cinsiyet ve yaslarina ait veriler
Table 2. Data of breed, sex and ages belong to the 21 dogs diagnosed with AD

Vaka Numarasi Irk Cinsiyet Yas
1 G Disi 10
2 G Disi 11
3 T Erkek 1,5
4 H Erkek 9
5 T Erkek 4
6 CC Erkek 1,5
7 D Disi 3,5
8 P Disi 4
9 PB Disi 5

10 M Disi 3
11 D Erkek 2,5
12 M Disi 4
13 P Erkek 17
14 B Disi 8
15 BM Disi 2
16 KCS Erkek 9
17 G Disi 8
18 JR Erkek 2
19 T Disi 2
20 K Disi 2
21 T Erkek 1

G: Golden Retriever; T: Terrier; H: Husky; C: Chow Chow; D: Doberman; P: Pug; PT: Pitt Bull; M: Melez; PK: Pekinese; B:
Boxer; BM: Belgika Malonese; KCS: King Chatles Spaniel; JR: Jack Russell; K: Kangal
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Tablo 3. AD teshisi konulmus 21 adet kdpege ait “Dermatolojik Lezyonlat”
Table 3. “Dermatological Lesions” belong to the 21 dogs diagnosed with AD

Dermatolojik Lezyonlar Vaka Numarasi

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Lezyonsuz kaginti v v v v v v v v v v
Primer Deri Lezyonlar1
Eritem v v v v
Papiil v
Piistiil v
Sekonder deri lezyonlari
Epidermal kollaret
Kabuklanma v v v v v
Tiikiiriikle boyanma v v
Soyulmalar
Alopesi v 4 v 4
Likenifikasyon
Hiper-pigmentasyon v v v v

AN
s
ASANENL NN
ANANEN

<

Tablo 4. AD teshisi konulmus 21 adet képege ait “Alerjen Profilleri”
Table 4. “Allergen Profiles” belong to the 21dogs diagnosed with AD

ALERJEN VAKA NUMARASI

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
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D.farinae
D.pteronyssinus
Malassezia
Lepidoghyphus
Aspergillus/
Penicillinm
Alternaria/
Cladosporium
Ragweed 2 1
(Ambrosia)
Birch/ Alder/ 1 4 2 1 1 2 1
Hazel
Plantane/ 3 1 1 1
Willow/
Poplar
Parietaria 1
(Wall pellitory)
Rye pollen
Grass-Mix 2 1
Stinging nettle
Lambs quarter
Plantain
Mugwort
Sorrel
Acarus siro 1
Tyrophagns
Flea
(Ctenoceph.)
Pozitiflik 3 1 3 5 4 14 5 5 8 5 4 15 3 12 5 3 1 2 12
veren toplam
alerjen sayst

D: Disi; E: Erkek,Skor 1 (0,5-2,0)=hafif/zayif, Skor 2 (2,0-20)=belirgin, Skor 3,4 (>20)=kuvvetli
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Alerjenlerin gorilme ylizdeleri

47 47 47

Sekil 1. AD teshisi konulmus 21 adet képege ait 20 farkli alerjenlerin pozitiflik yiizde (%)
oranlart. Farkliliklar istatistiki olarak anlamli bulunmustur, p<0,01.

Figurel. Seropositivity rates of the 20 different allergens belong to the 21 dogs diagnosed
with AD. Differences were found as statistically significant, p<0.01.

TARTISMA

Koépeklerde AD’e neden olan alerjilerin tespiti, yatkin
olan kopek 1rklari ve bunlarn tedavileri gibi
litearatiirde sayisiz calisma mevcuttur. Ancak bu
calismalarin hi¢ biri sadece bir irka 6zgi alerjen
profilini ortaya koyma yoniinde istikrarli olamamigtir.
Bu durumun bir nedenini ise AD’li képeklerde yaygin
alerjen profilini ortaya koyma y6éniindeki ¢alismalarda
da kopek irklarinin istatiksel hesaplamaya yetecek
kadar esit sayida dagilm gOsterememesi yer
almaktadir. Bu durum caligmamiz  materyalini
olusturan képek irklarimiz igin de gegerlidir. Oyle ki
14 farkli 1tk grubundan hi¢ birinde istatiksel analize
uygun denek sayisina ulasilamamustir. Ancak 20
numarall Kangal irki képegimizin 20 farklt alerjen
profili degerlendirilmesinden 16 farkli alerjene ayni
anda pozitiflik vererek c¢alismayr olusturan 21
kopekten en fazla alerjene reaksiyon veren 1k
oldugunu soyleyebiliriz. Bununla beraber, tilkemizdeki
AD’li koépeklerde IDT ile aletjen profillerini ortaya
koyan c¢alisma kapsaminda da Kangal wkinin yer
aldigint gbrmekteyiz (Temizel ve Aytug 2011). Kim ve
ark. (2011) yiinda KAD’li koépeklerdeki aletjen
profilini IDT ile ortaya koyduklar1 ¢aligmalarinda 58
kopegin ¢ogunlugunu Maltase ve Shih-tzu 1rklarinin
olusturdugunu ancak, bu sonucun Kore’deki hayvan
sahiplerinin evde bakilmast kolay olan bu irklarin
tercih edilmelerine baglt olarak ortaya ¢ikmis
olabilecegini belirtmislerdir.

Zur ve ark. (2002) yilinda retrospektif olarak
gerceklestirdikleri calismada Kaliforniya Universitesi
Veteriner Fakiltesi Egitim ve Arastirma Hastanesi’ne
1992-1998 yillart arasinda bakidan 266 adet AD’li
kopek arasinda Labrador Retriever, Golden Retriever,
West Highland White Terrier, English Springer
Spaniel, Chinese Shar-Peis, Bull Terrier, Bichon Frisés
ve Tibetan Terrier 1rklari digerlerine gore istatiksel

olarak yiiksek oranda AD’e sahip oldugunu tespit
etmislerdir. Ayni zamanda Labrador Retriever,
Golden Retriever, West Highland White Terrier 1rki
kopekler Thrke ve ark. (1985)’nin ¢alismalarinda da en
stk AD  teshisi  konulan  képek  wrklarini
olusturmusglardir.

AD’li képeklerde 1k farkliliklarinin belirlenmesindeki
kisitlamalar  cinsiyet  farkliliklarinda da  ortaya
ctkmaktir. Bu konuda cinsiyet farkliliklarinin AD
sekillendirme potansiyellerine 6zgli ¢alismalarin sayist
veteriner pratikte oldukea azdir.

Cevresel ve diyet ile ilgili farkliliklann KAD’
olusturma ihtimallerini inceleyen calismalar cinsiyet,
dogum sezonu, ¢evre (ev, cografya ve diger hayvan
temaslar), agtlama ve anti paraziter tedavi
uygulamalarinin - KAD’T  olusturma  ihtimallerini
aciklayan calismalarin 6niine gecilmektedir (Nodtvetd
ve ark. 2007). Isvigre’deki Boxer, Bullterrier ve West
Highland képek 1rklarinda AD gérilmesine yonelik
risk faktorlerinin incelendigi vaka kontrolli meta
analiz caligmasinin ana bulgusu olarak arastiricilar ev
yemekleri ile beslenen gebe képeklerin yavrularinda
AD’in ortaya ¢itkma olasiliginin digerlerine nazaran
daha distik oldugunu ortaya koymuslardir. Bu
baglamda, KAD’in gériilmesine neden olabilecegi
cinsiyet  fakt6rinin  arastirlldigi calismalarda
tutarsizliklar bulunmaktadir ve giintimiizde de halen
bu sorun netlige kavusmus degildir. Ornegin, bir
calismada erkek kopeklerde KAD gériilme ihtimalinin
yiksek oldugu bildirilirken (Nesbitt 1978), farkh
calismalarda disi kopeklerde bu yatkinligin daha fazla
oldugu belirtilmistir (Halliwell ve ark. 1972, Scott
1981, Nesbitt ve ark. 1984). Diger taraftan cinsiyet
farkliiklarinin KAD  gelisiminde 6nemsiz oldugunu
belirten calismalar da literatiirde mevcuttur (Willemse
ve van den Brom 1983, Carlotti ve Costargent 1992,
Saridomichelakis ve ark. 1999).
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Bu calismada ise 21 KAD’li képegin 12°sinin disi,
9nun da erkek oldugu tespit edilmistir. Képeklerdeki
cinsiyete baglt alerjen gbriilme olasiliklart her farkh
alerjen icin ayri ayri arastirdigimizda sadece 20. alerjen
olan Crenocephalides spp.’nin disi kdpeklerde goriilme
oraninin erkek kopeklere oranla daha fazla oldugu
(p<0,05) tespit edilirken diger alerjenlerin cinsiyet
bazinda gérilme oranlarinda istatistiki olarak anlaml
olmadigt  tespit  edilmisti.  Bu  bakimdan
sonuclarimizin bazt calismalar (Halliwell ve ark. 1972,
Scott 1981, Nesbitt ve ark. 1984) ile o6rtismekle
beraber bu ¢alismalarin hepsinin IDT ile yapildiginin
belirtilmesi gerekmektedir. Cogu ¢alismalarda alerjen
profillerinin cinsiyete bagl olarak degismedigini, her
iki cinsiyette de alerjenlerin g6rilme oranlarinin
benzerlikler tasidiklart belirtilmistir. Ote yandan Zur
ve ark.(2002) disi kopeklerin ¢im ve insekt aletjenlere
pozitiflik verme oranlarinin erkeklere oranla daha
fazla  oldugunu  bildirmislerdir. ~Bu  sonug,
calismamizdaki disi kopeklerin sadece Crenocephalides
spp.’nin  goriilme  oranlarinin  erkeklere  gbre
istatistiksel olarak daha fazla oldugu sonucu ile de
ortismektedir.

Ote yandan cinsiyet farkliliklarinin 6nemini arastiran
calismalarda kdpeklerin kisirlagtirilma veya kastrasyon
durumlarinin da degerlendirilmeye alinmas: gerekliligi
vurgulanmaktadir.

Genel olarak KAD’in baglangic yas araligi tipik olarak
6 ay ile 3 yas arasinda degismektedir. Klinik bulgularin
ise 6 ayliktan kiicik ve 7 yasindan biyiik kopeklerde
gorilmedigi diginilmektedir (Nesbitt ve ark. 1984,
Scott ve ark. 1995, Saridomichelakis ve ark. 1999,
Griffin ve DeBoer 2001). Aslinda gen¢ kopeklerde
AD  gorilme  olasihklart  diger  dermatolojik
problemlerin gérilme olasiliklarindan daha ytksektir
(Prelaudve ark. 1998). Yine Zur ve ark. (2002) KAD’li
kopeklerin yas ortalamalarinin 1,6 oldugunu, fakat
yasin alerji gériilme oranlarina bir etkisinin olmadigini
savunmuslardir.

Calismamizdaki kopeklerin en kic¢tgt 1,5 en buyigi
17 yasinda olup yas ortalamast 5,2 olarak tespit
edilmistir. Ancak yas farkliliklarina gore alerjen
gorillme sikliklart bakimindan yapilan karsilastirmada
AD teshisinde kullandigimiz Favrot kriterlerince 2 yas
grubu olan 3 yas alt ile 3 ve Ustl yas gruplar
degerlendirmeye alinmistir. Bu baglamda, 3 yas alt
grubunu 9 adet képek olustururken, 3 yas ve st
grubu (3 yas dahil olmak Uzere) 12 adet kopek
olusturmustur. Ug yas alt1 ve 3 yas ve tstii gruplarinin
20 farklt alerjeni gésterme olasiliklart degerlendirilmis
ancak gruplar arasinda istatiksel bir farklilik
bulunamamustir. Bu baglamda mevcut sonuglarimiz
diger calismalar ile Ortismektedir (Willemse ve ark.
1984, Scott ve ark. 1995, Zur ve ark. 2002, Kang ve
ark. 2014). Kim ve ark. (2011) ise 58 AD’li képekte
alerjen profillerini belirledikleri ¢alismada koépeklerin
yas ortalamalarin 4,8 oldugunu ve %70 oraninda

klinik bulgu gbsterme egiliminde olanlarin 3 yas ve
altinda olduklarint belirtmislerdir.

Ayrica, sadece ev yemekleri ile beslenen 1 kdépek
disindaki, kuru mama ve kuru mama/ev gidast
grubunu olusturan kopeklerde beslenme sekillerine
baglt alerjen gorilme olasiiklart her farkli alerjen icin
ayrt ayri arastirtlmis olup gruplar arasinda istatiksel bir
farklilik bulunamamistir. Bununla beraber 20. alerjen
olan Crenocephalides spp. i¢in kuru mama grubunun
kuru mama/ev gidast grubuna gore sinirda 6nemlilik
(p>0.08) gosterdigini ancak bu durumun istatiksel
olarak bir 6neminin olmadigt sonucuna varilmistir. Bu
baglamda 6nceki literatiitlerde beslenme sekilleri ile
pire alerjenine pozitiflik gésterme ihtimalleri dikkate
alinmamis  olup bu durum ik kez mevcut
calismamizla ortaya konulmustur.

Calismamizdaki serum spesifik IgE test sonuglart ev
tozu akarlariun D. farinae ve D. pteronyssinus'an sirast
ile %95,2 ve %76,1 ile diger alerjenlere gbre en ¢ok
gorilen alerjenler oldugunu géstermistir. Ev tozu
akarlarinin benzer sekilde insanlar icin de en c¢ok
karsilagilan alerjenler oldugu bilinmekle (De Weck
1995, Hill ve DeBoer 2001) beraber Samsun ili
sinirlart icerisindeki ev ve is yetletinin toz faunalar
icinde ev tozu akalarindan D. farinae ve D.
preronyssinusun en ¢ok karsilasilan alerjenler oldugu
tespit edilmistir (Agict ve ark. 2009). Masuda ve ark.
(2000) 42 AD teshisi konulmus kopekte yapmis
olduklari calismada arastirictlar hem IDT hem de in
vitro olarak serum spesifik IgE ile yaygin alerjenleri
tespit etmislerdir. Bu calismalarinda aragtiricilar en
yaygin alerjenin %54,4 (23/54) oraninda ev tozu
akarlarinin oldugunu bulmuslardir (Masuda ve ark.
2000). Sunulan calismamizdaki ev tozu akarlarina
yonelik aletji oranlarimiz D. farinaenin D. pteronyssinus
icin swrast ile %952 ve %76,1 olarak Japonya’da
yapilmis olan ¢alisgmaya gére (Masuda ve ark. 2000)
oldukca yiksek bulunmustur. Yine Masuda ve ark.
(2000) yapmis olduklart calismada IDT ile D.
Sarinaenin D. preronyssinus’a gére daha yiksek oranda
pozitiflik verdigini saptamislardir. Benzer sonuglar
calismamiz icin de gegerli olmustur. Zira sunulan
calismada D. farinaenin 21 AD’li képegin 20’sinde
pozitiflik verdigi (%95,2) goriilmiistiir. Ote yandan
yine calismamizda D. preronyssinusa karst pozitiflik
orant %76,1 olarak bulunmustur. Bu sonuclar Bitlesik
Krallik’ta yapian ev tozu akarlarina yonelik alerjisi
olan képeklerde en fazla gorilen aletjenin D. farinae
oldugu sonucu (Sture ve ark. 1995) ve vyine
Japonya’daki AD’li kopeklerdeki yaygin alerjenlerin
tespitini amaglayan ve en cok pozitiflik veren alerjenin
D. farinae oldugu sonucu ile de 6rtismektedir (Masuda
ve ark. 2000).

Benzer sckilde Amerika Birlesik Devletleri, Kuzey
Kaliforniya’da 266 AD’li képegin alerjen profillerinin
belitlenmesine yonelik calismada Zur ve ark. (2002)
ev tozu akarlarinin %71 oraninda en fazla gorilen
alerjen oldugunu belirlemislerdir. Arastirmacilarin bu
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sonuclart calismamiz sonuclart ile de Ortismektedir.
Diger taraftan Kim ve ark. (2011) Kore’de 58 AD
teshisi konulmus Maltase 1rki képeklerde IDT ile
alerjen tayinlerinde ev tozu akarlarina yonelik sadece
%49,1 oraninda pozitiflik bulmuslardir. Bu oran, bu
calismada elde edilen bulgulara gore
degerlendirildiginde daha disiik bulunmustur. Kang
ve ark. (2014 nin Kore’de 101 AD kopegin 92
alerjene yonelik in vitro serum spesifik IgE tayini ile
yapilan calismalarinda ise ev tozu akarlarinin pozitiflik
oranin c¢alisgmadaki en yiksek pozitiflik oranina
(%061,4) sahip oldugunu bildirmislerdir. ~ Ayni
aragtirmacilarin  ev tozu akarlarina yonelik AD’li
kopeklerde farkli sonuglar elde etmeleri ise test
yontemlerinin  farkli olmasi ile actklana bilinir.
Ulkemizdeki AD’li  képeklerde — alerjen  tayini
belirlenmesine yonelik yapilan ¢alismalar olduk¢a
kisithdir. Temizel ve Aytug (2011) yiinda 50 adet
AD’li képekte 16 farkli alerjenin tayinini IDT ile
gerceklestirmisler ve ev tozu akatlarinin %066 oraninda
porzitiflik verdigi, bunlardan da en ¢ok pozitiflik veren
alerjenin D. farinae oldugu sonucunu rapor etmislerdir.
Arastirmactlarin  calismast ile sunulan sonuclarimiz
Ortismektedit.

Kopek alerji testleri ile mevcut literatiirde yaygin
olmayan ancak calismamuz kit iceriginde bulunan ve
sonugclart itibart ile en yaygin 3. sirada %71 orani ile
depo akarlarindan 4. siro ile 4. sirada %061 orant ile
diger bir depo akart olan T. putrescantiae %047 oraninda
en stk 5. olarak goérilen ise Lepidoghphus yer
almaktadir. Veteriner pratikte KAD’li hastalarin
alerjen profil degetlendirilmesi yapilan ¢alismalarda
bahsi gecen depo akarlari ¢ogu ¢alismada toplu olarak
degerlendirilmis ve ayri tlrlerde spesifik olarak
calisumak  yerine  topluca  ¢alislmis  olmasi
sonuclarimizin  kiyaslanmasina olanak tanimamistir.
Bununla beraber, A. siro ve T. putrescantiac'nin karisim
halinde tek alerjen olarak ELISA ile degerlendirilen
calismalarda arastiricllar Hammerling ve De Weck
(1998) (Immunodot); Hammerling ve De Weck
(1998) (ELISA); Zunic (1998) (Immunodot) strasi ile
AD’li képeklerde bu alerjenlerin %80, %37 ve %38
oraninda pozitiflik verdigini bildirmislerdir.

Zur ve ark. (2002)’nin yapmus olduklart ¢alismada 266
AD’li k6pekten 76’sinin hem ev tozu akarlarina hem
de pireye karst reaksiyon verdiklerini bildirmislerdir.
Calismamizda ise depo akarlarindan A. siro ve T.
putrescantia’ya karst pozitiflik veren képeklerin ayni
zamanda D. farinae ile D. pteronyssinus’a pozitiflik
verme oranlart oldukea yiiksek bulunmustur. Ornegin
bir bitki akari olan A. siro’ya karst pozitif olan
kopeklerin %92’sinin D. farinae’ya, diger taraftan ayni
kopeklerin D. preronyssinusa %100 pozitiflik verdigi
dikkat ¢cekmektedir.

Aynt zamanda calismamizda bir un akart olan T.
putrescantiad’ya pozitiflik veren 13 kopegin %100iniin
D. farinagaya, %092 oraninda da D. pteronyssinus’a

pozitiflik verdigini gérmekteyiz. Bununla beraber
Lepidoglyphus’a pozitiflik veren 10 képegin tamaminin
D. farinacaya ve D. pteronyssinusa %90 oraninda
pozitiflik verdigini gbrmekteyiz. Bu sonuclar gida
akarlarina pozitiflik veren tim k&peklerin ev tozu
akarlarina da ylksek oranda porzitiflik verdigini
gostermektedir.

Ozellikle depo akatlarinin képek kuru mama yapimi
esnasinda gidaya gecerek kopeklere alerjik reaksiyon
veren  protein  kaynaklarini  olusturabilecegini
disiinmekteyiz. Oyle ki calismamizi olusturan 21
kopekten 20’sinin  kuru mama tiketim Oykisi
bulunmaktadir. Ayni zamanda ¢alisma sonunda hasta
sahiplerine uyguladigimiz anket sonucunda buyik
¢ogunlugunun aynt kuru mama markasint kullandiklari
tespit edilmistir. Bu sonug¢ bahsi gegen akarlarin kuru
mamalardaki ~ mevcut  yiklerinin  incelenmesi
gerekliligini ortaya ¢cikarmigtir.

Alerjen profili degerlendirmesinde kiif grubunda
bulunan  Malassezia, — Aspergillus/ Penicillium — ve
Alternaria/ Cladosporinmlar diger calismalarda oldukca
yiiksek oranda pozitiflik vermislerdir. Ornegin Zur ve
ark. (2002) degisik kaf tirlerinin 160 képekte %60
oraninda pozitiflik verdigini bu grup alerjenin ise
totalde ev tozu akarlarindan sonra en ¢ok pozitiflik
veren ikinci alerjen grubu oldugunu belirtmislerdir.
Diger taraftan Kim ve ark. (2011) kif alerjenlerini
%067,3 oraninda en ylksek porzitiflik veren grup
oldugunu belirtmislerdir. Masuda ve ark. (2000) ise
kif mantarlarinin calismalarinda %16,7’lik bir oranla
AD’li kopeklerdeki en digiik pozitiflik veren grup
oldugunu tespit etmislerdir. Calismamiz kif grubunu
olusturan aletjenlerden Malessezia %09,5 gbrillme orani
ile 10. sirada yer alirken, %4,8 orani ile 11. sirada
Aspergillus/ Penicillium sadece bir kopekte gorulmustr.
Alt numarali  alerjen  olan  klado  kifd
Alternaria/ Cladosporinm ise hicbir kopekte pozitiflik
vermemistir. Elde ettigimiz bu sonug¢lar Masuda ve
ark. (2000) ve Temizel ve Aytug (2011) ile
ortismektedir. Ote yandan Kang ve ark. (2014)
yapmis olduklart ¢alismada ise kif mantarlar
grubunun KAD’L  képeklerde  %39,6 oraninda,
Malessezia’yr ise  %21,9 oraninda pozitif olarak
bulmuslardir. Arastiricilarin bu sonuglart da mevcut
calismamizdan olduke¢a yiksektir. Kif mantarlarinin
AD’li képeklerde pozitiflik oranlarinin  arastirldigi
calismalardaki oranlarin farkhiliklart képeklerin yasam
alanlarinin cografi, iklim ve nem oranlari ile testlerin
yapilis metotlarinin farkliliklarindan da
sekillenebilmektedir. Zira serum spesifik IgE’nin
IDT’ye oranla kif mantatrlarinin tespitinde yetersiz
kaldigt ve bu teknik ile Olgilen sonuglarin
givenirliliginin sorgulanabilecegi belirtilmektedir. Kif
mantarlarina karst klinik belirtilerin sekillenme oramnt
ve bu grup alerjenlere porzitiflik verme oranlarinin
yiksek rutubet ve nem oranmn oldugu kis aylarinda
daha yiksek oldugu bildirilmekle beraber calismamiz
kopeklerinin -~ ¢ogunlugun  numune  toplama
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zamanlarinin ki ayi icerisinde oldugu ancak toplamda
yine calisma képeklerimizin bu grup alerjene pozitiflik
verme oranlarinin  oldukea dusiik oldugu tespit
edilmistit. Bu durum iklim acisindan oldukca nemli
olan Samsun ilinde yasayan kopekler icin
beklenmeyen bir sonug olarak karsimiza ¢tkmaktadir.
Ancak, gerek serolojik gerekse IDT olarak
gerceklestirilen ve AD’li kbpeklerde kiif mantatlarinin
degerlendirildigi ¢alismalarda ¢ogunlukla bu grubun
icinde yer alan ekmek kiifii olan Rhigopus’usun ayri ya
da karisim olarak calisildigint  belirtmek —gerekir.
Beraberinde Rbizgpus'usun bu calismalarda oldukca
yiksek oranda pozitiflik verdigi de bildirilmektedir
(Masuda ve ark. 2000, Zur ve ark. 2002, Kim ve ark.
2011, Kang ve ark. 2014).

Cevresel alerjenlerin basinda hava kaynakli alerjenler
gelmektedir. Ozellikle dis ¢evre ortaminda yer alan
cevresel alerjenler ana bagliklar halinde ¢im, agac ve ot
polenleri olarak siniflandirilabilirler. Cocksfoot, Meadow
Fescne, Rye ¢cim, Timothy ¢im, Kentucky Blue ¢im, 1 elvet
¢im poleni olmak tzere 6 farkli ¢im polenini
icermektedir. Agac polenletini Plantane/ Willow/ Poplar
ve Birch/ Alder/ Hazel olusturmaktadir. Ot polenleri ise
calismamiz kit paneli iceriginde yer alan Parietaria
(Wall pellitory), Ryepollen, Ragweed (Ambrosia), Stinging
netle, Lamb’squarter, English Plantain, Mugwort, Sorre/ dit.
Avustralya’da 1000’den fazla atopik képekte herhangi
bir polene (¢im, aga¢ ya da ot) karst %10 ila %25
oraninda hassasiyet IDT ile tespit edilmistir (Mueller
ve ark. 2000). Fransa’nin batisinda yapilmis bir
calismada ise AD’li képeklerde polen hassasiyetinin
cinsiyet, 1rk, mevsim ve yasa bagli olmadigi tespit
edilmistir (Roussel ve ark. 2013).

Bireylerdeki  polen  hassasiyetini  bolgelerindeki
farhliklar olmak kayd: ile bitki turleri belirlemektedir.
Masuda ve ark. (2000) 48 kopekte Japonya’da yapmis
olduklar1 calismada bu tlkeye endemik olan Japon
cedar polenine (Crypromeria japonica) karst kbpeklerdeki
hassasiyetin ev tozu akarlarindan sonra %50 orant ile
en yiksek oranda gorilen 2. aletjen oldugunu ortaya
koymuslardir.

Onemli bir bulgu da képeklerdeki ¢im polenine karst
hassasiyetin tipki insanlardaki gibi artis gOstermis
olmastdir. Oyle ki 1990 ila 2000 yillarinda %14,4 olan
bu oran 2007 ila 2010 yillart arasinda %27,7ye
yukselmistir.

Calismamizda 20 alerjen icinde %47 oraninda en sik
olarak gortlen, 5. Aletjen Grass-Mix’tir. Sonuglarimiz
(%047) sirast ile AD’li képeklerde %15 (Sture ve ark.
1995), %31,4 (Masuda ve ark. 2000), %35,3 (Zur ve
ark. 2002) sonuclarindan yitksek bulunmus olup, Kim
ve ark. (2011) yiinda yapmis olduklart ¢alismada
AD’li képeklerde ¢imlere karst hi¢ vakanin pozitiflik
vermedigini bildirmislerdir. Ote yandan,
sonuclarimizin ~ Nesbitt  (1978)  yilinda  yapug
calismadan (%76) distk oldugu tespit edilmistir. Zur

ve ark.(2002) AD’li 266 képekten 94ntn en az 1 ila
9 farkl ¢im polenine karst hassasiyet gosterdigini,
disilerin erkeklere kiyasla istatiksel oranda daha fazla
hassasiyet gosterdiklerini, benzer sekilde mevsimsel
farkliliklarda sonbahar ve yaz aylarinda kopekler
arasindaki hassasiyetin arttigini tespit etmislerdir. Bu
arastirmada  diger arasturmalardan farkli olarak
numuneler kis aylarinda toplanmistir. Buna ragmen
diger calismalara oranla ¢im polenine kars1 pozitiflik
orani oldukga yiiksek (%47) bulunmustur. Bu oranin
yiksek olmast iklim ve cografi konumla ve Samsun
ilinin Orta Karadeniz Bolgesi’nde ve siirekli yagis alan
ve dogal plantasyonun yitksek oldugu bir sehir olmast
ile actklanabilir.

Zur ve ark. (2002) c¢ime karst pozitiflik bulunan
kopekler arasinda yas veya cinsiyet farkliliginin
O6nemsiz oldugunu ortaya koymuslardir. Bu noktada
calismamizdaki kopeklerinde de ¢im  karisimlarina
karst hassasiyetlerinde cinsiyet, 1rk, beslenme, yasa
bagli herhangi bir istatiksel farklilik g6riilmemistir.
Kultara yapilan bitkiler icinde yer alan cavdar otu
(Ryepollen), gibi diger otlart olusturan calismamiz test
panelinde Parietaria (Wall pellitory), Ragweed (Ambrosia),
Stinging netle, Lamb’squarter, English Plantain, Mugwort,
Sorrel yer almaktadir. Yizde 47 oraninda en stk 5.
olarak gorilen, Lepidoghphus, Ryepollen, Grass-Mix
alerjenleri yer almustir. Altinct sirada %38 oraninda
muz familyast bitki polenlerinden English Plantain ve
kuzukulagt poleni olan Sorre/ ve bunun yaninda 1sirgan
otu poleni olan S#nging nettle ile albim otu poleni olan
Lambs guarter %19 gorilme orani ile 8. sirada yer
aldigr tespit edilmigtir. Dokuzuncu sirada yer alan
pelin otu poleni olan Mugwort %14 oraninda AD’li
kopeklerde goriilmiistiir. Saman nezlesi poleni Ragweed
(Ambrosia) %9,5 gorilme orant ile 10. sirada yer
almistir. Son olarak 11. sirada sadece birer képekte
gorilen %4,8 orant ile yapiskan otu poleni olan
Parietaria (Wall pellitory) yer almaktadir.

Ot polenlerinin ayrt ayri hassasiyetlerinin arastirildigs
calismalar sayica az olsa da bitlikte degerlendirildikleri
calismalarda képeklerde %17,1 (Masuda ve ark. 2000),
%25,5 (Kim ve ark. 2011), %45,5 (Zur ve ark. 2002)
oranlarinda seroporitiflik tespit edilmistir. Kang ve
ark. (2014) vyaptiklart c¢alismada ot polenlerinin
hassasiyetlerinin diger alerjenlere oranla Onemsiz
oldugunu belirtmis olsalar da arastiricilar  English
Plantaini %52 oraninda mevcut ¢alismamizdan (%38)
daha ylksek bulmuslardir. Bununla beraber, AD’li
kopeklerde Ragweed (Ambrosia) %59 (Nesbitt ve ark.
1984) bir baska calismada da %13,6 (Roussel ve atk.
2013) olarak bulunmustur. Bu arastirmalardan elde
edilen  sonuglarin, calismamizda elde edilen
bulgulardan ~ daha  yiksek  oldugu  (%9,5)
gorilmektedir. Pelin otu poleni olarak bilinen Mugwort
ise mevcut calismamizda AD’li kopeklerde %14
olarak g6rilmistir. Bu oran sirast ile  %9,6
(Chanthick ve ark. 2008), %10 (Sture ve ark. 1995) ve
%11,9 (Roussel ve ark. 2013) bulunan calismalardan
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yitksek olmakla beraber %52 oraninda bulan Nesbitt
ve ark. (1984)dan diisiiktiir. Ote yandan Zur ve ark.
(2002) yapmis olduklari calisma sonuglarina gbre ot
polenlerinin AD’li kdpeklerdeki en 6nemsiz aletjen
grubunu olusturdugunu ve c¢alismalarindaki 266
kopekten 79’unun hassasiyet gosterdigini ve bu
kopeklerde cinsiyet ve yasin 6nemsiz oldugunu ancak
itk bazinda Labrador Rettieverlarin bu alerjenlere
hassasiyet gOsterme oranlarinin  istatiksel olarak
yiksek bulundugunu ortaya koymuglardir. Aksine ayni
aragtirmacilar Daschund 1rki képeklerde bahsi gecen
alerjen grubuna hassasiyet oranlarinin istatiksel olarak
olduke¢a distik oldugunu tespit etmislerdir (Zur ve
ark. 2002). Bizim calismamizda ise ot polenlerinden
cavdar otunun (Rye pollen) disinda kalan ot polenlerin
hassasiyet orant diger alerjenlere oranla daha 6nemsiz
olarak tespit edilmisgtir.

Calismamizda  AD’li kopeklerde hassasiyet
bakimindan altinct sirada %38 oraninda insekt
grubundan tek aletjen olan Crenocephalides spp. yer
almaktadir. ~ Pire  kaynakli  alerjiler,  veteriner
dermatoloji pire enfestasyon olgularinin ¢ok yaygin
olarak rastlanilmast nedeniyle serolojik ve IDT
testlerine gereksinim duyulmadan klinik olarak teshis
edilebilirler.

Iki yiiz altmisaltt képegin dahil edildigi ve alerjenlerin
tespit edildigi KAD’li képeklerden 102 tanesinin pire
alerjenlerine pozitif reaksiyon verdigi, bu pozitifligin
de gerek yas, itk ve cinsiyetle ilgili bir farklidik
olusturmadigi tespit edilmistir (Zur ve ark. 2002).
Ancak bahsi gecen arastirmacilar pire aletjisine
pozitiflik veren 75 kdpegin aynt zamanda da ev tozu
akarlarina da pozitiflik verdigini tespit etmislerdir.
Calismamizda pire alerjenine pozitiflik orant (%38) ise
Zur ve ark. (2002) ile aynt oranda bulunurken
tlkemizde gerceklestirilen AD’li kdpeklerde yapilan
bir calisgmada (Temizel ve Aytug 2011) pire alerjenine
porzitiflik oranina (%48) gore disiik bulunmustur.
Bununla birlikte calismamiz  sonuclarinin  ayni
arastirmacilarin ~ sonuglarinda  oldugu gibi  pire
alerjenine pozitiflik veren koépeklerin  tamaminin
birinci tip ev tozu akari ile de pozitiflik verdigi tespit
edilmistir. Kim ve ark. (2011)’nin pire alerjeni
yoninden AD’li  kopeklerde  bulduklart  %25,5
pozitiflik orani ¢alismamizdan diistik olmakla beraber
Kang ve ark. (2014) yaptiklari calismalarinda AD’li
kopeklerin pire alerjeni bakimindan daha da dustk
(%7,9) porzitiflik verdigini ortaya koymuslardir. Pire
alerjileri  ile ilgili caligmalarin  timinde AD’l
kopeklerden yas, 1rk, cinsiyet veya mevsimsel
faktorlerin etkili olmadigl sonucuna varillmis olsa da
calismamizda AD’li disi kopeklerin pire alerjenine
porzitiflik verme orant (%87,5) ile erkek kopeklerin
pire alerjenine pozitiflik verme orant (%38,1) arasinda
istatiksel farklilik (p<<0.05) bulunmustur.

SONUGC

Mevcut calisma ile ilk kez Samsun ili ve cevresinden
Ondokuz Mayis Universitesi Veteriner Fakiiltesi
Egitim ve Arastirma Hastanesine getirilen degisik 1rk,
cinsiyet ve yaglardaki 21 adet AD’li k6pekte 20 farkl
alerjene Gzgi serum spesifik IgE  diizeylerine
bakilmistir. Bu arastirma ile ev tozu akarlarinin sadece
insan saglgtl acisindan degil, evlerde bakip beslenen
kopeklerin - sagligt  acisindan  da  Gnemli  oldugu
anlasilmistir. Bu nedenle Samsun y6resinde, evlerinde
kopek besleyen kisilerin ev tozu akarlart acisindan
temizlik ve hijyen kurallarina dikkat etmeleri
gerekmektedir. Arastirmamizda hasta sahiplerinden
beslenme sekillerinde kuru mama bulunan képeklerin
¢ogunda aynt marka képek kuru mamast kullanildig
bilgisine ulagilmistir. Bu nedenle képek kuru mamast
imalati sirasinda kullanilan ham maddelerin depo
akarlart yontinden mutlaka incelenmesi ve mimkin
oldugunca depo akari yéniinden ari hammaddelerin
kullanilmas1 gerekmektedir.

Bununla birlikte Samsun yéresinde AD’li képeklerde
antijenlere spesifik serum IgE oranlarinin yiiksek
oranda seropozitiflik vermesinden dolayt evlerde
bakilan kedilerinde serum spesifik IgE antijen
profillerinin incelenmesi gerektigi diisinilmektedir.
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ABSTRACT

This study aimed to investigate the presence of mecA and pv/ genes in 47 Staphylococci previously isolated from
464 half-udder milk samples belong to 235 Pirlak sheep screening for subclinical mastitis. The species from Pirlak
sheep used in the present study included: 13 S. awrens, 13 S. epidermidis, six S. xylosus, five S. chromogenes, three S.
simulans, three S. hyicus, two S. warneri, one S. lentus and one S. saprophyticus. A total of 10 strains (21.3%) were
determined to harbour mecA gene, of these, two (4.2%) also contained pv/ gene. The strains carrying mecA gene
were found to be S. aurens (3/13), S. xylosus (3/6), S. epidermidis (2/13), S. lentus (1/1) and S. hyicus (1/3). The
presence of pv/ gene was determined in a total of eight strains (17.0%), six (12.8%) of these were alone. Of po/
positive strains, three, three, one, and one were S. aurens, S. xylosus, S. simulans and S. hyicus, respectively. To our
knowledge, this is the first study showing the presence of mee4 and pv/ genes in the Staphylococci isolated from
Pirlak sheep with subclinical mastitis in Turkey.

Keywords: Mastitis, Methicillin Resistance, Panton-Valentine Leukocidin, Sheep, Staphylococci

kksk

Tiirkiye'de Subklinik Mastitisli Pirlak Koyunlardan Izole Edilen Stafilokoklarda Metisilin Direng ve
Panton-Valentine Lokosidin Genlerinin Prevalansi

(074

Bu caligmada, subklinik mastitis yoniinden taranan 235 Pirlak koyuna ait 464 meme lobu siit 6rneginden daha
6nce izole edilen 47 Stafilokok tiirtinde mecA ve pu/ genlerinin varliginin arastirilmast amaclandi. Calismada, Pirlak
koyunlardan izole edilen 13 . aurens, 13 S. epidermidis, alt1 S. xylosus, bes S. chromogenes, G¢ S. simulans, Gg S. hyicus, iki
S. warneri, bir S. lentus ve bir S. saprophyticus susu kullanild1. Toplam 10 susun (%21,3) mecA geni tasidigy, bunlardan
ikisinin (%4,2) ayrica pv/ genine de sahip oldugu belitlendi. mecA geni tastyan suslar S. aurens (3/13), S. xylosus
(3/6), S. epidermidis (2/13), S. lentus (1/1) ve S. hyicus (1/3) olarak bulundu. Toplam sekiz susta (%17,0) po/ geni
belirlenirken, bunlardan altsiun (%12,8) bu geni tek basina tasidigs tespit edildi. po/ pozitif suslarin G¢t S. aureus,
el 8. xylosus, biti S. simmmlans ve biti S. hyicus olarak belitlendi. Bilgimize gore, bu calisma Turkiye'de subklinik
mastitisli Pirlak koyunlardan izole edilen Stafilokoklarda mecA ve pv/ genlerinin varligini gésteren ilk ¢alismadir.

Anahtar Kelimeler: Koyun, Mastitis, Metisilin Direnci, Panton-Valentine Lékosidin, Stafilokok
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INTRODUCTION

The importance of methicillin resistant Staphylococci
(MRS), especially methicillin resistant Staphylococcus
anrens (MRSA), has been emphasized in terms of
public and animal health because these agents have
been accepted to be humanosis and/or zoonosis
pathogens (Pantosti 2012). Methicillin resistance has
become an increasing urgent problem in veterinary
medicine after the first report of MRSA in dairy cows
with mastitis (Cuny et al. 2010, Caruso et al. 2016,
Aires-de-Sousa 2017). This resistance results from the
production of an alternative penicillin-binding protein
(PBP2a or PBP2") encoded by the meeA gene (Pinho
et al. 2001). Although sufficient data on the presence
of mecA gene in Staphylococci, particulatly S. aurens
strains, isolated from bovine mastitic milk samples
have been found (Moon et al. 2007, Tirkyilmaz et al.
2010, Gezgen and Seker 2016), the investigations
related to the prevalence of this gene in Staphylococci
isolated from sheep are limited (Vyletélova et al. 2011,
Unal and Cinar 2012, Unal et al. 2012).

Panton-Valentine leukocidin (P1”L) encoded by lukF-
PV and 1lukS-PV genes is a leukocytolytic toxin
causing leukocyte destruction and tissue necrosis
(Yoong and Torres 2013). Although epidemiologically
the PI7L toxin has been linked to community-
acquired methicillin resistant S. awreus infections (CA-
MRSA) in the past (Lo and Wang 2011), nowadays, it
has been shown that PI”L. may be found in both
methicillin susceptible S. aurens (MSSA) and MRSA
strains (Sharma-Kuinkel et al. 2012). The role of PV
in human Staphylococcal infections is not clear and
remains an issue of contention (Sharma-Kuinkel et al.
2012). Similarly, its pathogenic role in the
pathogenesis of mastitis is still controversial (Ikawaty
et al. 2010, Gezgen and Seker 2016).

The Pirlak breed obtained by crossing the Daglic with
the Kivircik has a feature between these two breed in
terms of basic phenotypic and production
performance characteristics. This mid-sized coarse
wool sheep also produces meat and milk and is raised
in some provinces of the Aegean, Marmara and
Mediterranean regions in Turkey (Yilmaz et al. 2013).
The researches on the etiology of mastitis in this
particular breed are limited (Ozenc et al. 2011) and
any data has not been also described on the presence
of methicillin resistance and Panton-Valentine
leukocidin genes in the Staphylococci isolated from
Pirlak sheep. Therefore, we aimed to investigate the
mecA and puvl genes in Staphylococci previously
isolated from Pirlak sheep with subclinical mastitis in
Afyonkarahisar province of Turkey..

MATERIALS and METHODS
Bacterial strains
A total of 47 Staphylococci isolates used in this study
were previously isolated from 464 half-udder milk
samples belong to 235 Pirlak sheep screening for

subclinical mastitis in Afyonkarahisar, Turkey. All
isolates were confirmed using Crystal™ Identification
Systems Gram-Positive ID kit (Becton, Dickinson
and Company, NJ, USA). The species from Pirlak
sheep used in the present study included: 13 S.
aureus, 13 Staphylococcus epidermidis, six Staphylococcus
xylosus,  five  Staphylococcns  chromogenes,  three
Staphylococens simmulans, three Staphylococcus hyicus, two
Staphylococens warneri, one Staphylococens lentus and one
Staphylococcus saprophyticus.

Detection of 16S rDNA, mecA and pvl genes by
PCR

In this study, MRSA ATCC® 33591 and PIVL S.
anrens ATCC® 49775 strains were used as positive
control strains and MSSA ATCC® 25923 was used as
negative control strain (Oxoid Microbiology
Products, Hampshire, UK). DNAs were extracted
from control and all test strains using boiling method.
The fresh colonies growing on Trypticase Soy Agar
(Oxoid Microbiology Products, Hampshire, UK)
were suspended in eppendorf tubes containing 500
uL of sterile deionized water and the tubes were held
in a 100°C of water bath for 10 min. After this
process, the suspension was centifugated at 9,167 ¢
for 5 min and the supernatant was used for PCR
assay (Gezgen and Seker 2010).

Duplex PCR was used for the detection of 16S tDNA
and mecA genes, while singleplex PCR was performed
for pv/ gene. A total of 25 pl. PCR mixture included
2.5 yL 10X PCR buffer, 25 mM MgCl2, 10 mM
dNTP mix, 20 uM each primers, 1U of Taq DNA
polymerase, 5 pL. of template DNA and deionized
water. The oligonucleotide primers and PCR
amplification conditions of 16S tDNA, mecA and pv/
genes were shown in Table 1 and Table 2,
respectively. All products were analyzed by 1.5%
agarose gel electrophoresis and visualized using
ethidium bromide under U.V. light.

RESULTS

All of 47 Staphylococens strains obtained from half-
udder milk samples of Pirlak sheep showed 16S
rtDNA specific bands. A total of 10 (21.3%) strains
were determined to harbour mecA gene, of these, two
(4.2%) also contained pv/ gene. The strains carrying
mecA gene were found to be S. aureus (n=3), S. xylosus
(n=3), S. epidermidis (n=2), S. lentus (n=1) and S. hyicus
(n=1) (Figure 1). The presence of pv/ gene was
determined in a total of eight strains (17.0%). Of pu/
positive strains, three, three, one, and one were S.
aureus, S. xylosus, S. simulans and S. hyicus, respectively
(Figure 2). The distribution of mecA and pv/ genes was
shown in Table 3.
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Tablo 1. Calismada kullanilan oligontikleotid primetleri
Table 1. Oligonucleotide primers used in this study

Gene Sequence (5'—3") Product (bp) Reference
16S tDNA CAGCTCGTGTCGTGAGATGT 420 Strommenger et al. 2003
AATCATTTGTCCCACCTTCG
mecA CCTAGTAAAGCTCCI GAA 314 Chot et al. 2003
CTAGTCCATTCGGTCCA
pl ATCATTAGGTAAAATGTCTGGACATGATCCA 433 Lina et al. 1999

GCATCAASTGTATTGGATAGCAAAAGC

Tablo 2. 16S tDNA, mecA ve pvl genleri igin PZR amplifikasyon kosullarr.
Table 2. PCR amplification conditions of 16S tDNA, mecA and pv/ genes (Gezgen and Seker 20106)

Step Cycle Temperature Time
meeA and 16S pvl meeA and 168 pl
rDNA rDNA

Initial denaturation 1 95°C 95°C 5 min 5 min
Denaturation 30 95°C 94°C 2 min 30 sec
Annealing 30 54°C 62°C 1 min 30 sec
Extension 30 72°C 72°C 1 min 1 min
Final extension 1 72°C 72°C 7 min 5 min

2534 56 789 1001112013, 14

: 420 bp 16S rDNA
T e W e v e S
- -
— 314 bp mecA

Sekil 1. 16S rDNA ve mecA genlerinin dubleks PZR ile belirlenmesi. M: 100 bp DNA ladder; +: pozitif
kontrol (MRSA ATCC® 33591); -: negatif kontrol (MSSA ATCC® 25923); siitun 1-3: meeA geni porzitif S.
anrens suglary; situn 4,5,10: mecA geni pozitif S. xylosus suslars; situn 6: 16StDNA negatif kontrol (steril
distile su); sttun 11,12: mecA geni pozitif S. epidermidis suslary; stitun 13: mecA geni pozitif S. lentus susu;
sttun 14: meeA geni pozitif S. hyicus susu

Figure 1. Detection of 16S tDNA and mec genes by dublex PCR. M: 100 bp DNA ladder; +: positive
control (MRSA ATCC® 33591); -: negative control (MSSA ATCC® 25923); lane 1-3: mecA gene positive
S. aureus strains; lane 4,5,10: mecA gene positive S. xylosus strains; lane 6: 16StDNA negative control (sterile
distilled water); lane 11,12: mecA gene positive S. epidermidis strains; lane 13: mecA gene positive S. lentus
strain; lane 14: mec gene positive S. hyicus strain.
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433 bp pvl

Sekil 2. PZR ile pv/ geninin belirlenmesi. M: 100 bp DNA ladder; stitun 1-3: po/ geni pozitif S. awureus
suslary; stitun 4-6: po/ geni pozitit S. xylosus suslary; stitun 7: po/ geni negatif sus; stitun 8: po/ geni pozitif S.
simnlans susu; sutun 9: pr/ geni pozitif S. hyicus susu; -: negatif kontrol (steril distile su); +: pozitif kontrol

(PVL S. anrens ATCC® 49775).

Figure 2. Detection of pu/ gene by PCR. M: 100 bp DNA ladder; lane 1-3: po/ gene positive S. aureus
strians; lane 4-6: pv/ gene positive S. xylosus strains; lane 7: pv/ gene negative strain; lane 8: pu/ gene positive
S. simulans strain; lane 9: pv/ gene positive S. hyicus strain; -: negative control (sterile distilled water); +:

positive control (PVL S. aureus ATCC® 49775).

Tablo 3. Subklinik mastitisli Pirlak koyunlardan izole edilen Stafilokoklarda PZR ile belitlenen mecA ve

prl genlerinin dagilimu.

Table 3. Distribution of mecA and pv/ genes detected by PCR in Staphylococci isolated from Pirlak

sheep with subclinical mastitis.

Species (no of tested strain) Genes No of isolates
S. anreus (n=13) mecA 2
pl 2
mecA, pvl 1
S. epidermidis (n=13) mecA 2
8. xylosus (n=0) mecA 2
pvl 2
mecA, pvl 1
S. chromogenes (n=1) - -
S. simulans (n=3) pvl 1
8. hyicus (n=3) mecA 1
pvl 1
S. warneri (n=2) - -
S. lentus (n=1) mecA 1

S. saprophyticns (n=1) B

DISCUSSION
The present study investigated the presence of mecA
and pw/ genes in Staphylococci previously isolated
from Pirlak sheep with subclinical mastitis.

Staphylococci are the most common etiologic agents
isolated from subclinical mastitis cases in sheep
(Ozenc et al. 2011, Gelasakis et al. 2015, Queiroga
2017). In recent years, methicillin resistance mediated

by the mecA gene has been increasingly reported in
Coagulase Negative Staphylococci (CNS) as well as in
S. aureus isolated from bovine mastitic milk samples
(Vyletélova et al. 2011, Unal and Cinar 2012,
Gelasakis et al. 2015). However, the reports and data
related to the prevalence of this gene in Staphylococci
isolated from sheep with subclinical mastitis are
limited (Vyletélova et al. 2011, Franca et al. 2012,
Unal et al. 2012, Martins et al. 2015). Vyletélova et al.
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(2011) reported that the mecA gene was obtained in
none of S. aurens and S. lentus strains isolated from
sheep with subclinical mastitis. In another study, it
was emphasized that none of 37 Staphylococci strains
isolated from ovine subclinical mastitic milk samples
harboured the mecA gene (Franca et al. 2012). Martins
et al. (2015) reported that none of 18 S. aureus strains
obtained from 473 subclinical mastitic milk samples
were carried the mecA gene. Similarly, Unal et al.
(2012) from Turkey emphasized that none of 21 §.
anreus strains isolated from ewes' milk harboured the
mecA gene. In another study from Turkey, it was
reported that mecA positivity was found in three
(7.5%) of 40 CNS strains isolated from ewes with
subclinical mastitis. In the same study, two and one of
mecA positive strains were identified to be . /fentus
and S. xylosus, respectively (Unal and Cinar 2012). In
our study, mecA positivity was found in 10 of 47
(21.3%) Staphylococci strains isolated from Pirlak
sheep with subclinical mastitis. The strains carrying
mecA gene were determined to be S. aurens (3/13), S.
xylosus (3/6), S. epidermidis (2/13), S. lentus (1/1) and S.
hyicus (1/3). Compared the other investigations from
different countries, the mecA positivity obtained from
our study may be associated with the intensive and
prolonged use of nonspecific antibiotics for the
treatment of mastitis in Turkey. However, the
geographical variations may be effective on the
difference of mec gene prevalence in the strains.
These results also showed that CNS, like as S. aureus,
isolated from Pirlak sheep may be potential reservoirs
for mecA genes and this may pose a public health risk
in terms of dissemination of methicillin resistant
strains. It was reported that mecAd positive CNS
strains may transfer the resistance gene to S. awreus
and other Staphylococci (Huber et al. 2011).

PI/L is one of the most important and extensively
investigated proteins that belong to bicomponent
synergohymenotropic toxins family (Yoong and
Torres 2013). Although PI7L is frequently reported as
a common virulence factor in MRSA strains,
especially CA-MRSA strains, this toxin gene has also
been isolated from MSSA in recent years
(Strommenger et al. 2003). It has been reported these
bicomponent toxins are secreted by some strains of
mastitis-causing S. aureus, but data on the prevalence
of leukotoxins among strains obtained from small
ruminants with mastitis is limited. In Brazil, while
Aires-de-Sousa et al. (2007) reported that none of the
16 Staphylococci isolates obtained from sheep
harboured the pv/ gene, Martins et al. (2015)
emphasized the exotoxin Pl was detected in only
one (5.5%) strain of 18 mecA negative S. aureus strains
obtained from sheep with subclinical mastitis. In a
study from Turkey, it was reported that 14 (66.6%) of
the 21 S. anreus isolates from mastitic milk samples of
small ruminants had pv/ gene while none of the
isolates harboured mecA gene (Unal et al. 2012). In
another study, Unal and Cinar (2012) determined the

prl gene in one S. simulans and one S. warneri strain
among 40 ewe CNS isolates. In the same study, the
researchers emphasized none of mecA positive strains
harboured the pu/ gene. According to results of our
study, a total of eight (17.0%) strains had the p#/ gene,
six of these were alone. The pv/ gene positive strains
were determined to be S. awrens (3/13), S. xylosus
(3/6), S. simulans (1/3) and S. hyicus (1/3). (Table 3).
These findings suggested that pv/ gene may also be
common in CNS isolates and may also be present in
mecA negative strains. Rainard and Riollet (20006)
reported that the neutrophil phagocytosis is a
significant defense factor against bacteria causing
mastitis on the mammary gland of ruminants.
Although the role of PIVL on mastitis is not clearly
understood, the production of this leukotoxin may
give more advantages to Staphylococci to resist host
defense mechanisms and to settle in the mammary

gland.

The present study revealed that CNS, like as S.
aureus, isolated from Pirlak sheep could be potential
reservoirs of mecA and pv/ genes. This may pose a
public health risk due to the horizontal transfer of
these attributes of pathogenicity to commensals or
pathogenic bacteria. In our study, it was also shown
that the p»/ gene could also be found in mecA negative
strains as well as in mec positive strains. Although
the strains carrying both po/ and mecA genes are
considered to be more pathogenic, it should not be
ignored the other strains carrying these genes alone,
especially CNS  strains, may also be potential
pathogens for human and animals.
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ABSTRACT

The organic chlorinated pesticide (OCP), polybrominated diphenylether (PBDE) and polychlorinated biphenyls (PCBs),
which can be found in nature due to their persistence even decades after their prohibition, are deposited in sediment and
released back to water depending on environmental and climatic conditions. Kizilirmak, the longest river of Turkey, passes
through ten provinces and flows from the Central Anatolia to the Black Sea. There is an organized industrial zone,
petrochemical and weapon facilities on Kizilirmak River within Kirtkkale border and the city’s sewage is discharged into the
river. Therefore, the amount of persistent organic pollutants (POPs) present in water and deposited in sediment is important
for the areas where river water is used. In this study, it was aimed to determine the seasonal changes, if any, by evaluating the
total amount of 22 POPs; 9 OCPs (x, B, y-hexachlorocyclohexane, hexachlorobenzene, heptachlor, 4,4'-
dichlorodiphenyldichloroethane-4,4-DDE,  4,4'-dichlorodiphenyldichloroethylene-4,4'-DDD,  24'-  dichlorodiphenyl
trichloroethane-2,4-DDT, 4,4'-dichlorodiphenyl trichloroethane-4,4'-DDT), 7 PCBs (28, 52, 101, 118, 138, 153, 180) and 6
PBDEs (17, 47, 66, 100, 153, 183) in 60 sediment and 60 water samples collected for 1 year between June 2018 and May
2019. The most frequently detected POP was 4,4'-DDE and the highest residue concentration was in August.

Keywords: Persistent organic pollutants, PBDE, PCB, Organochlorine pesticides, Kizilirmak River

kkk

Kizilirmak Nehri’nden Alinan Su ve Sediment Orneklerinde Kalict Organik Kirleticilerin Tespiti

(074

Yasaklanmalarinin tzerinden onlarca yil ge¢mesine ragmen kaliciliklari nedeniyle hala dogada bulunabilen Kalict organik
kirleticiler (KOK)’den organik klorlu pestisit (OCP), polibromlu difenileter (PBDE) ve poliklorlu bifenil (PCB)’ler sedimentte
birikerek cevre ve iklim kosullarina baglt olarak suya geri salinmaktadirlar. Kizilirmak Nehri ise I¢ Anadolu Bélgesi’nden
dogarak Karadeniz’e dékilen on ilin sinirlart icinden gecen Tirkiye’nin en uzun nehridir. Kizilirmak Nehri'nin Kirikkale
sinirlart icindeki bolimi Uzerinde organize sanayi bolgesi, petrokimya ve silah tesisleri bulunmakta, sehrin kanalizasyon
desarjt da nehre yapilmaktadir. Bu nedenle suda bulunan ve sedimentte birikmis olan KOK’larin miktar: nehrin suyunun
kullanildigr bélgeler icin 6nem tagimaktadir. Bu calismada Haziran 2018 ile Mayis 2019 tarihleri arasindaki 1 yil boyunca
toplanan 60 sediment ve 60 su 6rneginde 9 OCP (x, B, y-hekzaklorosiklohekzan, hekzaklorobenzen, heptaklor, 4,4’-
diklorodifenil dikloroetan- 4,4-DDE, 4,4’-diklorodifenil dikloroetilen- 4,4-DDD, 2,4’-diklorodifenil trikloroetan- 2,4’-DDT,
4,4-diklorodifenil trikloroetan- 4,4-DDT), 7 PCB (28, 52, 101, 118, 138, 153, 180) ve 6 PBDE (17, 47, 66, 100, 153, 183)
olmak tzere toplam 22 KOK’un miktarina bakilarak varsa mevsimsel degisikliklerin ortaya konulmasi amaclanmistir. Yapilan
analizler sonucunda en sik tespit edilen KOK’un 4,4-DDE, kalinti konsantrasyonunun en yiiksek oldugu ayin ise Agustos
oldugu belirlenmistir.

Anahtar Kelimeler: Kalict organik kitletici, PBDE, PCB, Organik klotlu pestisitler, Kizilirmak Nehri.
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GIRIS

Ginimiizde dinyanin ekosistemi farklt kitleticiler
tarafindan stirekli olarak kirletilmektedir. Bolgelere
gore degisen cok cesitli kirleticiler bulunmaktadir.
Bunlar icinde bazilarnin ¢evresel degradasyona
(kimyasal, biyolojik ve fotolitik reaksiyonlar) karst
daha dayanikli olduklari bildirilmistir. Cevremizde
uzun siredir vatligr strdiren bu kitletici maddeler
kalict  organik  kirleticiler (KOK) olarak
isimlendirilmektedirler.  Kullanimlar1 uzun zaman
Once yasaklanmis olmasina ragmen hala yaygin olarak
bulunan KOK’larin organik klotlu pestisit (OCP),
poliklotlu  bifenil (PCB) polibromlu difenileter
(PBDE)’ler oldugu belirtilmistir (WHO 2019, Ren ve
ark. 2018). Genellikle hidrofobik yapida olan bu
kimyasallarin suya karisttktan sonra sudaki partikiillere
stratle baglanip sedimentte biriktikleri bildirilmistir.
Lipofilik 6zelliklerinden dolayr eliminasyonlari ¢ok
yavas oldugu i¢in canlt organizmasina girdikten sonra
biyoakiimiilasyona ugradiklart belirtilmektedir. Bir
kere gda zincirine girdikten sonra bir gida
halkasindan digerine gegerken biyomagnifikasyona
ugradiklart ve bdylece konsantrasyonlarinin stirekli
artudy tespit edilmistir (Kelly ve ark. 2007). Dogal
yasamdaki canllarda ve insanlarda ba@isikhigin
baskilanmasi, kanser, néral davranis fonksiyonlarinda
azalma, endokrin sistem fonksiyonlarinda bozulma ve
treme problemleri gibi pek c¢ok soruna neden
olduklart gosterilmistir (Carpenter 2011). Sedimentte
biriken KOK’larin  degradasyonlart  ve  suya
salinimlarinin sicaklik, pH, ultraviyole (UV) sinlart ve
ortamdaki iyonlar gibi ¢evresel kosullara bagl olarak
degistigi  bildirilmektedir. Yart ugucu olan bu
KOK’larin mevsimsel olarak sedimentten suya ve
oradan da atmosfere gecislerinde  farkliliklar
olabilecegi tespit edilmistir (Sousa ve ark. 2018).

Turkiye’'nin en uzun nehri olan Kizilirmak Nehri
(1355 km) dogdugu yer (Imranh-Sivas)’tan
Karadeniz’e dokilecegi noktaya kadar 10 ilden
geemektedir. Ozellikle Kirikkale ili sinirlart igindeki
kismi tzerinde petrokimya ve savunma sanayine ait
tretim  tesisleri ile organize sanayi  bolgesi
bulunmaktadir. Cevresinde genis tarim arazileri
bulunan nehre sehrin kanalizasyon sistemi de
acilmaktadir. Tasidigt  bu  Ozellikler nedeniyle
ekosistem acisindan hassas bir konumda olan
Kizilirmak Nehri’nin su ve sedimentindeki KOK’larin
izlenmesi olusabilecek saglik risklerinin
yonetilebilmesi agisindan 6nemlidir. Bu ¢alismada
nehirden alinan su ve sediment 6rneklerinde bulunan
KOK  konsantrasyonlarinin  tespiti ~ mevsimsel
degisikliklerin =~ buna  etkisinin  tespit  edilmesi
amaclanmistir.

MATERYAL ve METOT

Ornekler

Calisma icin Kiurikkale ili sinirlant icinde Kizilirmak
Nehri tizerinde bulunan 5 farkli istasyondan 6rnek
alinmistir. Bu istasyonlarin koordinatlart 1. istasyon
(1)  39.7441449-33.4798231, 2. istasyon (I2)
39.7706830-33.4858105, 3. Istasyon (13) 39.8023872,
33.4675272, 4. istasyon (14) 39.8405496, 33.4698825
ve 5. istasyon (I5) 39.927135, 33.426278 seklindedir
(Sekil 1). Her istasyondan Haziran 2018 ile Mayis
2019 tarihleri arasindaki 12 ay boyunca birer 6rnek
olmak tizere toplamda 60 sediment ve 60 su Grnegi
alinarak soguk zincirde laboratuvara getirilmistir.
Sediment Ornekleri oda sicakhiginda ve karanlikta 2
giin kurutulmugtur. Su Ornekleri en fazla 48 saat
icinde analize alinmistir. Su ve sediment Ornekleri
analiz edilinceye kadar -20 °C’de saklanmustr.

Kimyasallar

Butin  kimyasallar  analitik  saflikta  secilmistir.
Diklormetan (DCM), n-hekzan (HEX), (izooktan
(IZO), toluen (TOL), asetonitril (ACN) ve
magnezyum  stlfat  (MgSO4)  Sigma  Aldrich
(Steinheim, Almanya), primer seckonder amin (PSA)
ve C18 ise toz olarak Agilent Technologies (Santa
Clara, Amerika Birlesik Devletleri-ABD)’den alind.

Analitik OCP standartlari [alfa-hekzaklorosiklohekzan
(x-HCH),  beta-hekzaklorosiklohekzan  (8-HCH),
gama-hekzaklorosiklohekzan (y-HCH),
hekzaklorobenzen (HCB), heptaklor (HEP), 4,4-
diklorodifenil ~ dikloroetan  (4,4-DDD),  4,4-
diklorodifenil  dikloroetilen  (4,4-DDE), 24’-
diklorodifenil trikloroetan (2,4-DDT) ve 44-
diklorodifenil trikloroetan (4,4-DDT)] ve PCB
standartlar: (PCB28, 30, 52, 101, 118, 138, 153, 180 ve
209) Dr. Ehrenstorfer Laboratories (Augsburg,
Almanya), PBDE standartlar1 (17, 47, 66, 100, 153,
183) Wellington Laboratories (Guelph, Kanada),
izotop isaretli PCB153 (13Ci2) Cambridge Isotope
Laboratories (Andover, MA, ABD)’den alinmistir.
PCB209 ve izotop isaretli PCB153 (13Cis) internal
standart, PCB30 ise enjeksiyon internal standardi
olarak kullandmistir. Standart stok cozeltileri 100
ng/g derisiminde ACN’de, internal standart ¢6zeltisi
100 ng/g derisiminde TOL icinde, enjeksiyon internal
standardi  ise 500 ng/g derisiminde 1Z0’da
hazirlanarak -40 °C’de saklandi.

Ekstraksiyon

Orneklerin  ekstraksiyonunda Kuzukiran ve ark.
(2016) tarafindan kullanidan yéntem modifiye edildi.
Yontem Avrupa Komisyonu Saglk ve Tiketici
Koruma Genel Midirligi’nin (SANCO)
12571/2013 sayii “Gida ve Yemlerde Pestisit
Kalintlarinin -~ Analizi  Icin - Analitik Kontrol ve
Validasyon Proseditleri Kiavuzu” ve
EUROCHEM’in 2014 yilinda gincelledigi “Yoéntem
Validasyonu ve Iliskili Konular Kilavuzu”nda
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belirtilen kriterlere gore valide edilerek kullaniddi
(Magnusson ve Ornemark 2016).

Su Orneklerinin  analizi i¢in 0,5 gram CI18 ile
hazirlanan SPE kartuslar sartlandirilmak tzere ceker-
ocak altinda vakum manifoltuna yerlestirildi. Sirastyla
5 ml HEX, 5 ml ACN, 5 m DCM ve 5 mL distile su,
dakikada 5 ml akis hizi ile gegirildi. Gegirilen 50 ml su
orneginin ardindan vakum alttnda 30 dakika hava
gecirilerek  kurutulan kartuglardan 5 ml ACN
gecirilerek toplanan 6zt 40 °Cde azot altunda
dikkatlice kurutuldu. Kuru kalint 90 pl 1ZO ile
¢ozllerek viale toplanip tUzerine 10 pl enjeksiyon
internal standard: ilave edildi. Hazirlanan vial GC-MS
cihazinda okutuldu.

Porselen kapta ezilerek homojenize edilen her bir
sediment Orneginden 5 g alinarak 15 mllik cam
santrifuj tiiptine alindi. Uzerine 10 ml aseton
konularak 25°C’de 35 kHz frekans degerindeki
ultrasonik banyoda 10 dakika bekletildi. Ardindan oda
sicakliginda 10 dk 4000 rpm’de santrifiij edilen cam
tiplerdeki stvinin Gstteki kismu alinarak 40°C’de azot
altinda kurutuldu. Bos bir kartus igine sirasiyla 0.5 mg
C18, 0.5 mg PSA, 0.2 mg MgSO4 konularak
hazitlanan ~ SPE  kartus  vakum  manifoltuna
yerlestirildi. Icinden 5x1 ml ACN gecirilerek
sartlandirildi. Cam tiipteki kuru kalint1 1 ml ACN ile
¢ozdirilerek hazirlanan bu kartustan gecirildi. Daha
sonra 5x1 ml ACN ile toplanan ekstrakt 40°C’de azot
altinda ucuruldu. Kuru kalintt 90 ul 1ZO ile viale
toplanarak Gzerine 10 pl enjeksiyon internal standardt
flave edildi. Hazirlanan vial GC-MS cihazinda
okutuldu.

Enstriimantal Analiz

Analizlerde, DB-5MS kapillar kolon (30m X 0.25 mm
id., 0.25 pum film kapli) (Agilent Technologies, Palo
Alto, CA, Amerika Birlesik Devletleri) takilmis
Thermo Finnigan Trace GC Polaris Q gaz
kromatografi kutle spektrometresi (GC-MS) (San
Jose, California, ABD) cihazt splitless modda
kullanildi. Kiitle dedektorii 250°C, transfer hattt
270°C, enjeksiyon blogu ise 280 °C sicakhiga
ayarlandi. Mobil faz olarak analitik saflikta helyum
gazt (%099.995) kullanildi. Akis hizt 1.0 ml/dk olarak
ayarlandu.

GC-MS analiz programi olarak Kuzukiran ve ark.
(2018) tarafindan belirtilen program kullanildi. GC-
MS firin sicakligr baslangicta 70°C’de 2 dk tutuldu.
Daha sonra dk’da 25°C arurilarak 150°C’ye getirildi.
Buradan dk’da 5°C artirlarak 200°C’ye  getirildi.
Burada 5 dk tutulduktan sonra dk’da 5°C artarak 270
°C’ye getirildi. Ardindan hi¢ beklemeden dk’da 25°C
arurilarak 290°C’ye getirildi ve 7 dk bekletildi. Toplam
program uzunlugu 44 dk olarak hesaplandi. Solvent
gecikme zamani, solvent pikinin atlanmast icin 11 dk
olarak ayarland:. Kitle taramasi icin 70 eV enerji
uygulanarak 100- 800 m/z arasindaki iyonlar tarandi.

Analitlerin analizi ve dogrulanmasi bir niceleyici ve 2
niteleyici iyon kullanilarak Secici Iyon Gériintileme
(SIM) moduna gére hesaplandi.

Istatistik hesaplama icin kullanilan tek yonli ANOVA
testi “R” paketiyle yapildi (R Core Team 2014).

BULGULAR

Su Ornekleri icin hesaplanan tespit limiti (Limit of
detection — LOD) degerleri OCP’lerde 0.18-0.27
ng/g, PCB’lerde 0.19-0.23 ng/g ve PBDE’lerde 0.15-
0.28 ng/g, olcim limiti (Limit of quantification —
LOQ) degetleri ise OCPlerde 0.55-0.83 ng/g,
PCB’lerde 0.58-0.68 ng/g ve PBDFE’lerde 0.44-0.85
ng/g olarak bulunmustur.

Sediment 6rnekleri i¢in hesaplanan LOD degerleri
OCP’lerde 3.41-6.4 ng/g, PCB’lerde 0.77-2.05 ng/g
ve PBDE’lerde 1.04-2.10 ng/g, LOQ degerleri ise
OCP’lerde 0.55-0.83 ng/g, PCB’lerde 2.29-6.16 ng/g
ve PBDE’lerde 3.11-6.65 ng/g olarak bulunmustur.

Toplanan su 6rneklerinin %5’inde OCP grubundan
44-DDE  tespit edilmistir. Diger OCP’lerin
kalintisina rastlanmamustir. Tespit edilen 4,4-DDE
konsantrasyonlart 1.16-9.12 ng/ g arahigindadur.

Ayt 6rneklerde PCB grubundan sadece PCB101,
PCB118 ve PCB180 tespit edilmis olup bu analitlerin
gorilme sikliklart sirasiyla %18.33, %10 ve %5,
konsantrasyonlart ise 0.68-5.02, 1.01-4.92 ve 1.50-4.89
ng/g’dir. Toplam PCB konsantrasyonu 0.68-10.11
ng/g arasindadir (Tablo 1). Iki yonli ANOVA
sonuglarina gére su numunelerinde tespit edilen
KOK konsantrasyonlar: bakimindan istatistiksel
olarak istasyonlar arasinda anlamli bir farklilik
gorilmezken mevsimsel farklibiklar ~ anlaml
bulunmustur (<0.05). Ozellikle toplam PCB ve 4,4-
DDE konsantrasyonu yoniinden en yiksek degetlerin
Agustos ayina ait oldugu tespit edilmistir. Toplam
PCB yéniinden en yiiksek konsantrasyonlu érneklerin
[1’den alindi; tespit edilmistir.

Sediment 6rneklerinde OCP’lerden sadece 4,4-DDE,
4,4-DDD, 2,4-DDT ve 4,4-DDT tespit edilmis olup
strastyla gorilme sikliklart %95, %12, %3 ve %20,
konsantrasyonlart ise 5.70-581.74, 9.22-64.17, 56.39-
69.09 ve 11.57-85.40 ng/g seklindedir. Toplam DDT
turevi konsantrasyonu 5.70-715.00 ng/g bulunmustur.
Ayni Orneklerde tespit edilen PCB grubuna ait
analitler PCB101, PCB118, PCB138, PCB153 ve
PCB180 olup gérilme sikliklart sirastyla %062, 3, 23,
12 ve 5, konsantrasyonlart ise 5.07-129.67, 4.98-7,52,
3.11-18.59, 6.19-15.56 ve 5.63-7.69 ng/g seklindedir
(Tablo 2a-b). Uygulanan iki yo6nli ANOVA
sonuclarina  gbére sediment numunelerinde tespit
edilen KOK konsantrasyonlart agisindan mevsimsel
farklilik gbzlenmezken istasyonlar arasindaki farkliik
istatistiksel olarak anlamli bulunmustur (<0,05).
Toplam DDT tirevleri yoninden en yiksek
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konsantrasyonlu 6rneklerin [3’ten, toplam PCB’lerin Higbir su ve sediment 6rneginde tespit edilebilir
ise I4’ten alindig1 tespit edilmistir. dizeyde PBDE’ye rastlanmamistir.

oruntuler ©2019 TerraMetrics Harita verileri ©2019 Turkive Sartlar Geri bildirim gonder 1

Sekil 1. Kizilirmak Nehri tstindeki 6rnek istasyonlart. Nehir akis yonii 11’den 15’e dogrudur. 11-Petro-kimya tesisi
(PKT), 12-Demir-celik isletmesi (DCI), 13-Makine ve Kimya Endiistrisi Kurumu (MKE), 14-Silah fabrikast (SF) ve
15-Kirikkale organize sanayi (IKOS) (GoogleMaps).

Figure 1. Sampling location on the Kizilirmak River. The river flow direction is from I1 to 15. 11-Petro-chemical
plant (PKT), 12-Iron-steel plant (DCI), 13-Mechanical Chemical Industry Corporation (MKE), 14-Weapon Plant
(SF) and 15-Kirikkale organized industry (KOS) (GoogleMaps).
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Tablo 1. KOK tespit edilen su 6rneklerinin alindiklart aylar ve tespit edilen miktatlari
Table 1. POP detected water samples, collected months and their concentrations

Konsantrasyonlar (ng/g)

Istasyon Ay PCB101 PCBISO PCB118  Toplam-PCB  4,4#DDE
1 1.02 * * 1.02 *
2 * * 1.61 1.61 *
3 * Xk Xk * *
I 4 0.74 * * 0.74 *
5 * 4.89 * 4.89 *
8 0.74 4.89 4.48 10.11 9.12
9 * * 1.01 1.01 *
i2 8 2.00 * * 2.00 *
9 * * * * *
4 * * * * *
i3 5 * * * * *
8 0.96 * * 0.96 *
9 * * 3.04 3.04 118
1 0.80 * * 0.80 *
4 0.74 452 * 5.26 *
14 5 0.76 * * 0.76 *
8 5.02 * 452 9.54 *
9 * * 492 492 1.16
1 0.73 * * 0.73 *
4 0.82 1.50 * 2.32 *
Is 5 0.68 * * 0.68 *
9 * * 2.99 2.99 2.44

—_
[\

Tablo 2a. KOK tespit edilen sediment 6rneklerinin alindiklari aylar ve tespit edilen miktarlars
Table 2a. POP detected sediment samples, collected months and their concentrations

Konsantrasyonlar (ng/g)
PCB PCB PCB PCB PCB Toplam 4,4- 4,4- 2,4- 4,4- Toplam

Istasyon Ay 101 153 138 180 118 PCB DDE DDD | DDT DDT DDT
1 5.76 * * * * 5.76 2223 * * * 2223

2 * * * * 16.61 16.61 17.46 * * * 17.46

3 6.10 * * * * 6.10 8.95 * * * 8.95
4 24.25 * * * * 24.25 38.31 * * 67.36 105.67

5 * 3.46 * * 3.46 63.08 * * * 63.08

i1 6 6.18 * * * * 6.18 19.46 * * * 19.46
7 6.69 * 3.15 * * 9.84 29.88 * * * 29.88

8 8.38 * * * * 8.38 12.07 * * * 12.07

9 * * * * * * 2213 * * * 2213

10 * * * * * * 35.08 * * * 35.08

11 * * * * * * 30.24 * * * 30.24

12 14.06 * * * * 14.06 64.96 * * 26.91 91.87
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Tablo 2b. KOK tespit edilen sediment 6rneklerinin alindiklart aylar ve tespit edilen miktarlar

Table 2b. POP detected sediment samples, collected months and their concentrations

Konsantrasyonlar (ng/g)
PCB Toplam 4.4- 4.4- 2.4~ 4.4- Toplam
Istasyon Ay PCB 101 153 PCB 138 | PCB 180 | PCB 118 PCB DDE DDD DDT DDT DDT
1 7.25 * * * * 7.25 8.63 * * * 8.63
2 * 5.71 * * 5.71 35.49 * * * 35.49
3 5.07 * * * * 5.07 11.67 * * * 11.67
4 10.04 * * * * 10.64 17.44 * * * 17.44
i 5 10.04 * * * * 10.04 6.39 * * * 6.39
9 6.96 * * * * 6.96 6.56 * * * 6.56
10 * * 4.00 * * 4.00 29.51 * * * 29.51
11 7.39 * * * * 7.39 21.01 20.01 * * 41.02
12 * * * * * 0.00 19.10 * * * 19.10
1 9.87 * 5.42 * * 15.28 17.53 * * * 17.53
2 6.65 * * * * 6.65 51.72 * * 11.57 63.29
3 * * 3.11 * * 3.11 48.67 * * * 48.67
4 14.64 * * * * 14.64 116.09 33.24 * 59.08 208.41
5 7.55 * 3.77 * * 11.32 581.74 64.17 69.09 * 715.00
i3 6 8.88 * 6.97 * * 15.85 19.14 * * * 19.14
7 12.51 * * * * 12,51 242.58 41.18 56.39 * 340.16
8 * * * * * 0.00 15.79 * * 84.70 100.49
9 10.31 * * * * 10.31 16.66 * * 56.98 73.64
10 * * * * * 0.00 67.13 9.22 * 85.40 161.75
11 7.32 * 6.72 * * 14.04 87.72 * * * 87.72
12 * * * * * 0.00 62.46 * * * 62.46
1 7.54 * * * * 7.54 20.96 * * * 20.96
2 * 6.19 8.51 * * 14.70 30.02 * * 66.21 96.23
3 7.00 10.77 11.18 * * 28.96 19.77 * * * 19.77
4 11.25 * 5.10 * * 16.35 36.89 12.52 * * 49.41
5 * 6.33 7.26 * * 13.59 28.63 * * * 28.63
i 6 12.47 11.48 16.39 5.63 * 45.98 54.05 * * 65.44 119.49
7 * * 5.08 * * 5.08 35.19 * * * 35.19
8 8.03 16.56 17.69 7.69 7.52 57.50 34.70 * * 36.13 70.83
9 11.82 * 4.53 * * 16.36 17.33 * * * 17.33
10 * 6.29 9.91 * * 16.20 24.32 * * * 24.32
11 12.78 * 3.73 * * 16.52 39.21 * * * 39.21
12 129.67 15.28 18.59 6.94 * 170.47 75.28 * * 20.64 95.92
1 * * * * * 0.00 20.69 * * * 20.69
2 6.18 * * * * 6.18 8.35 * * * 8.35
3 * * * * * 0.00 5.70 * * * 5.70
4 14.44 * * * * 14.44 10.24 * * * 10.24
5 12.75 * * * * 12.75 14.18 * * * 14.18
is 6 8.39 * * * * 8.39 191.61 16.49 * * 208.10
7 * * 6.27 * * 6.27 31.46 * * * 31.46
8 6.24 * * * * 6.24 10.67 * * * 10.67
9 10.76 * * * * 10.76 12.67 * * * 12.67
10 * * * * * 0.00 17.88 * * 36.28 54.16
11 9.04 * * * * 9.04 7.21 * * * 7.21
12 11.90 * * * * 11.90 15.57 * * * 15.57
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TARTISMA

Hem su hem de sediment o6rneklerinde en sik
karsilasilan OCP’nin 4,4-DDE oldugu gézlenmistir.
Kullanimt sonrast ekosisteme karisan 4,4-DDTnin
deklorinasyona ugrayarak 4,4-DDE’ye donistigi ve
bunun uzun zaman alan bir stire¢ oldugu bildirilmistir
(Aguilar 1984). Tespit edilen DDT/DDE oraninin ise
DDT’nin kullanim zamaninin belitlenmesi icin 6nemli
bir ara¢ oldugu belirtilmistir (Noel ve ark. 2018). Ayni
istasyonlardan alinan sediment Orneklerinde tespit
edilen DDT miktarlarinin DDE miktatlarindan dustik
olmast DDT birikiminin yakin zamanda olmadigini
isaret etmektedir. Su O6rneklerinde DDT  tespit
edilemeyip sadece 4,4-DDE bulunmast da bunu
destekler niteliktedir. Ingiltere, Hindistan ve Cin’de
yapilan benzer ¢alismalarda, tespit edilen toplam PCB
ve OCP konsantrasyonlarinin, buharlasmaya baglt
olarak yaz mevsiminde arttig1 bildirilmistir (Meharg ve
ark. 2003, Malik ve ark. 2006, You ve ark. 2011).
Mevcut calismada toplam PCB ve 44-DDE
konsantrasyonlarinin en yiliksek seviyelerine Agustos
ayinda ¢tkmast belirtilen ¢alismalardaki sonuglatla
uyumludur.

Orneklerin toplandigi 13 6ncesindeki alan genis tarim
arazilerinin bulundugu bir bélgedir. Yasaklanmasina
kadarki donemde tarim zararlilaryla mucadele
amactyla DDT"nin yaygin olarak kullanilmis olmasi bu
istasyondan alinan sediment Orneklerindeki DDT
tirevlerinin  konsantrasyonlarinin  dier istasyonlara
gore yiksek ctkmasint agiklar niteliktedir. Bir sonraki
istasyon olan I4’ten alinan sediment 6rneklerinde
PCB konsantrasyonunun yiiksek ¢ikmasinin, nehir
lzerinde bu istasyondan Once yer alan Makine ve
Kimya Endistrisi Kurumu (MKE)na ait barut ve
silah  fabrikalarindan ~ PCB  salinnmma  bagl
olabilecegini dustndirmektedit. Bunun
dogrulanabilmesi icin bu fabrikalarin nehre agilan atik
su desarjlarindan 6rnek alinarak incelenmesinin yararl
olacagi degerlendirilmektedir. Kirlilik kaynaklarinin
kesin olarak ortaya konulabilmesinin uygun atik su
aritma sistemlerinin kullanilarak nehre tasinan kirletici
madde miktarinin azaltlmasinda faydali olabilecegi
distntlmektedit.

SONUC

Mevcut calismada Kizilirmak Nehri tizerinde secilen 5
farklt istasyondan toplanan 60’sar su ve sediment
orneginde KOK konsantrasyonu ve mevsimlere gére
degisimi arastirilmistir. Orneklerde en sik 4,4-DDE
ve PCB101 tespit edilmistir. Su Orneklerinde
mevsimsel  farkhiliklar  6ne  ¢ikarken  sediment
Orneklerinde istasyonlar arasindaki farkhiik dikkat
cekmektedir. Genis bir alani sulayan Kizilirmak
Nehri’'ndeki KOK kalintdarinin miktarlarinin diizenli
olarak takip edilmesinin ¢evre ve saghk acisindan
olugabilecek risklerin yonetilebilmesi agisindan gerekli
oldugu dustintlmektedir.
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ABSTRACT

The aim of this study was to estimate the incidence of mastitis and to determine causative agents of mastitis in cattle at an
abattoir. The present study was carried out on the 416 mammary quarters of 104 heifers and cows. Animals with clinical
mastitis and no clinical signs of mastitis were noted. Since 54 mammary quarters were blind, non-functional and had
papillomas, milk samples were not collected. A total of 362 quarter milk samples were aseptically collected from the animals
and submitted to microbiology laboratory for bacterial identification. In 62 milk samples with clinical mastitis, 33 clinical
mastitis samples (53.23%) were culture positive, while 29 of clinical mastitis samples (46.77%) yielded no growth. In 300 milk
samples with non-clinical mastitis, 124 milk samples (41.33%) were culture positive (subclinical mastitis), whereas 176
(58.67%) milk samples were culture negative. In clinical mastitis, the most frequently isolated species were Coagulase-
negative Staphylococci (CNS) (17.74%), followed by Escberichia coli (8.06%), Staphylococcus anreus (6.45%), Corynebacterinm
uleerans (6.45%) and Candida spp. (6.45%). In subclinical mastitis, the most commonly isolated species were CNS (47.58%),
followed by Candida spp. (15.32%) and Corynebacterium bovis (5.65%). Among the CNS, the most common species was
Staphylococcus capitis. In conclusion, the rate of mastitis among the animals examined at an abattoir was quite highly. To our
knowledge, this is the first study to describe the bacterial agents causing mastitis at an abattoir in Afyonkarahisar.

Keywords: Etiology, Bovine mastitis, Abattoir, Prevalence
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Afyonkarahisar Ilinde Sigirlarda Mezbaha Bazli Mastitis Taramas1

(074

Sunulan ¢alismada cesitli nedenletle stiriden uzaklastirilan disi hayvanlarda mastitis insidensinin ve mastitise neden olan
etkenlerin belitlenmesi amaglandi. Calisma 104 inck ve diveye ait toplam 416 meme lobu tzerinde gergeklestirildi. Klinik
mastitisli ve saglikli géziken meme loblart kayit edildi. Koér, fonksiyonel olamayan ve papilloma saptanan 54 adet meme
lobuna ait st numuneleri alinmadt. Aseptik kosullarda toplam 362 meme lobuna ait siit numunesi bakteriyel identifikasyon
amact ile mikrobiyoloji laboratuvatina ulagtirildi. Altmus iki adet klinik mastitisli meme lobuna ait stit numuneletinin 33'inde
(%053,23) treme saptanirken, 29'unda (%46,77) titeme saptanamadi. Klinik mastitisli olmayan 300 meme lobu stt 6rneginin
124"inde (%41,33) treme belitlenitken (subklinik mastitis), 176 tanesinde (%58,67) treme belitlenemedi. Klinik mastitis
olgularinda en sik izole edilen mikroorganizmalarin Koagtilaz negatif Stafilokoklar (KNS) (%17,74) oldugu ve bunu sirastyla
Escherichia coli (%8,006), Staphylococcus aurens (%06,45), Corynebacterium nicerans (%6,45) ve Candida spp.'nin (%6,45) takip ettigi
saptandr. Subklinik mastitis olgularindan en stk izole edilen mikroorganizmalarin ise KNS titleri (%47,58) oldugu ve bunu
sirastyla Candida spp. (%015,32) ve Corynebacterium bovisin (%5,65) izledigi belirlendi. KNS tiirleri arasinda en yaygin etkenin
Staphylococcus capitis oldugu tespit edildi. Sonug olarak, mezbahaya cesitli nedenlerle kesim amaciyla getirilen disi hayvanlarda
mastitis oranlart oldukca ylksek olarak saptandi. Sunulan calisma, Afyonkarahisar bolgesinde mezbaha sartlarinda mastitise
neden olan etkenlerin belirlenmesine yonelik ilk calismadir.
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GIRIS

Giniimiizde bilimsel ilerlemelere ragmen mastitis
dinyanin  bircok  bolgesinde  ciftlik  hayvam
yetistiriciliginde yaygin ve ¢6zimi pahali olan bir
hastalik olarak karsimiza c¢ikmaktadir. Bu hastaliga
yakalanan bircok hayvan ise zorunlu olarak kesime
sevk edilmektedir. Tum ineklerin ticte birinin meme
loblarindan birisi veya birkacinin bu hastalik ile
enfekte oldugu tahmin edilmektedir. Hastaliga neden
olan etkenlerin identifikasyonu ve uygun antibiyotik
seciminin yant sira, mastitis kontrol programlart da
korunmada ¢ok énemli bir rol oynamaktadir (Philpot
ve Nickerson 1991, Bradley 2002, Gao ve ark. 2017).

Mastitis olgulart tizerinde yapilan ¢alismalar daha ¢ok
siirii taramast seklinde gerceklestirilmistir (Ostennson
ve ark. 2013, Katsande ve ark. 2013). Mastitise bagl
olarak siit verim kaybt olan hayvanlarin mezbahaya
sevk edilme streleri, kaliteli siit {iretimi yapan
hayvanlara gére daha kisadir (Shinozuka ve ark. 2016).
Bununla bitlikte 6zellikle kronik mastitis olgularinin
ovaryum fonksiyonlarinda bozukluklara sebep olarak
fertiliteyi olumsuz yonde etkiledigi bildirilmektedir
(Rahman ve ark. 2012). Kesime sevk edilen
hayvanlarda  gbzlemlenen  mastitis  olgularinda
genellikle mastitis patojeni olarak sik karsilasilan
ctkenlerin  tek baslarina izolasyonlarina  yonelik
calismalar bulunmasina ragmen (Piccinini ve ark.
2012, Shinozuka ve ark. 2016), kesimi yapilan
hayvanlarda gézlemlenen mastitise neden olan
etkenlerin timinin izolasyon ve identifikasyonuna ait
sinirlt bir bilgi birikimi vardir (Rahman ve ark. 2012).
Ayrica, strd dist birakilarak mezbahaya yoénlendirilen
hayvanlarda gézlemlenen mastitislerin prevalansina ait
bilgi sl diizeydedir (Edwards ve ark. 1995,
Cadmus ve Adesokan, 2009). Afyonkarahisar ili
sinirlart icerisinde ise herhangi bir sebep ile strd
disina  birakilarak ~ mezbahaya  sevk  edilen
hayvanlardaki mastitis olgularinin belirlenmesi ve bu
hastaliga yol acan etkenlerin identifikasyonuna yénelik
bir arastirma bulunmamaktadir. Bu calismada,
Afyonkarahisar'da  mezbahada  kesimi  yapilan
hayvanlarda (1) mastitis insidensinin ve (2) mastitise
neden olan etkenlerin belitlenmesi amagcland:.

MATERYAL ve METOT

Hayvanlarin secimi

Bu calisma, Afyonkarahisar ili merkezinde bulunan
Ozel bir mezbahaya cesitli nedenlerle kesim icin
getirilen, 2-15 yas araliginda (ortalama 4,79%254),
degisik 1rklarda inek ve diivelerden olusan toplam 104
hayvana ait 416 meme lobu incelenerek yapildi.
Kesimhaneye getirilen hayvanlarin kulak kiipelerinden
elde edilen bilgiler ile yaslart ve 1rklart dogrulandi. Bu
hayvanlar ¢ogunlukla hayvan pazarlarindan bagka
kimseler tarafindan satin alinarak kesimhaneye
getirilmeleri nedeniyle, hayvanlarin hangi sebepletle
kesime sevk edildikleri belirlenemedi.

Meme loblarinin ve siitiin 6n muayenesi, siit
orneklerinin  toplanmasi  ve  bakteriyolojik
muayene

Kesim o6ncesinde padoklarda dinlenmeye birakilan
hayvanlarin  ilk  olarak meme lobu bazinda
inspeksiyonlart ve palpasyon muayeneleri yapilds.
Klinik mastitisi olan hayvanlarin meme loblart
kizariklik, 6dem, agrt  ve sertlik  yoninden
degerlendirilirken, sitler ise pthtt varligi, sulanma ve
renk degisikligi yoninden kontrol edildi (Vural ve ark.
2016). Ayrica, fonksiyonel olmayan, kor ve papillomlu
meme loblart kayit altina alindi ve bu meme
loblarindan siit 6rnekleri alinmadi (n=54). Subklinik
mastitislerin ~ belitlenmesinde ise  mikrobiyolojik
muayene altin standart olarak kullanidi.

Sut 6rnekleri alinmadan 6nce meme baglart %70'lik
alkol ile temizlendi ve kurutuldu. Ilk sikim siit disari
sagildiktan hemen sonra 10 ml siit 6rnegi steril tiplere
aseptik sartlar altinda alindi. Ornekler soguk zincir
alinda hemen laboratuvara iletildi. Her bir st
orneginden 10 mikrolitre alnarak %7'lik koyun kant
iceren kanh agara, Sabouraud Dekstroz agara (SDA)
ve MacConkey (MC) agara ekimler yapildt. Kanlt agar
ve MC agar petrileri 37 °C'de aerobik kosullarda 24-
48 saat, SDA petrileri ise 24 °C'de 5-7 giin stre ile
inkiibe edildi. Uygun siire sonunda besiyerlerinde
treyen koloniler makroskobik (koloni morfolojisi,
hemoliz vs.) ve mikroskobik (Gram boyanma &zelligi)
olarak degerlendirildi (Izgiir 1999, Leloglu 1999; Vural
ve ark. 2016). Etkenlerin kesin identifikasyonlar: ticari
identifikasyon kitleri (BD, Becton Dicksion and
Company, USA) kullanilarak gerceklestirildi.

BULGULAR

Sunulan ¢alismada mezbahaya getirilen 104 hayvanin
toplam 416 meme lobunun tamami fonksiyonel
degildi. Bu meme baslarindan 43'4ntin kér, 8'inin
fonksiyonel olmamast ve 3'inde papillom oldugundan
dolayt toplam 54 meme lobundan siit 6rnekleri
alinamadt ve bu 6rnekler veri elde edilemedigi icin
calismaya dahil edilmedi. Geriye kalan 362 meme
lobunda yapian incelemede; 62 (%17,13) meme
lobunda klinik mastitis belirlenirken, 300 meme
lobunda ise klinik olarak herhangi bir anormallik
gbzlenmedi.

Klinik  mastitisi 62 meme lobuna ait sit
numunelerinden 33'inde (%53,23) mikrobiyolojik
treme gozlenitken, 29unda (%46,77) iremenin
olmadigi belirlendi. Klinik mastitis olmayan meme
loblatina ait siit numunelerinin ise 124'inde (%41,33)
ureme Dbelitlenitken (subklinik mastitis), 176'sinda
(%58,67) ureme Dbelirlenemedi. Klinik mastitis
olgularinda en stk izole edilen mikroorganizmalarin
koagtilaz negatif Stafilokoklar (KNS) (%17,74) oldugu
ve bunu swrasiyla Escherichia coli (%08,00), Staphylococcus
anrens (%00,45), Corynebacterium  ulcerans (%06,45) ve
Candida spp.'nin (%0,45) takip ettigi saptand: (Tablo
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1). KNS tiirleri arasinda en siklikla Staphylococcus capitis
(%054,55) izole edildi (Tablo 3).

Memede ve siitte herhangi bir bozukluga ait klinik
belirti gbstermeyen 300 siit 6rneginden 124 (%41,33)
tanesinde mikrobiyolojik tireme saptand: ve subklinik
mastitis teshisi konuldu. Bu hayvanlar inek ve dive
bazinda ayri olarak incelendi. Bu olgular icerisinde
ineklerde en stk izole edilen mikroorganizmanin KINS
tirleri (%34,38) oldugu ve bunu sirasiyla Candida spp.

(%18,75) ve Corynebacterium bovisin (%07,29) izledigi
belitlendi (Tablo 2). KNS tirleri arasinda en siklikla
Staphylococens capitis (%660,61) izole edildi (Tablo 3).
Divelerin  higbirisinde  klinik ~ mastitis  bulgusu
gbzlenmezken, dive mastitislerinden en stk izole
edilen etkenler KNS tiirleri (%92,86) olarak belirlendi
(Tablo 2). 8. capitis'in (%661,54) divelerden izole edilen
KNS tiirleri arasinda en yaygin tiir oldugu tespit edildi
(Tablo 3).

Tablo 1. Mezbahada saptanan 62 adet klinik mastitisli siit 6rneginden izole edilen patojenlerinin dagilimi
Table 1. Distribution of pathogens isolated from 62 clinical mastitis samples at abattoir

Mikroorganizma Klinik mastitis

Say1 %
Koagitilaz negatif Stafilokoklar (KNS) 11 17,74
Escherichia coli 5 8,06
Staphylococcus aurens 4 6,45
Corynebacterium ulcerans 4 6,45
Candida spp. 4 6,45
Streptococcus nberis 2 3,23
Corynebacterium bovis 1 1,61
Streptococcus agalactiae 1 1,61
Micrococcus lutens 1 1,61
Mikrobiyolojik ireme olmayanlar 29 46,77
Toplam 62 100

Tablo 2. Mezbahada saptanan 124 adet subklinik mastitisli siit 6rneginden izole edilen patojenlerin dagilimi
Table 2. Distribution of pathogens isolated from 124 subclinical mastitis samples at abattoir

Subklinik mastitis Subklinik mastitis Toplam
Mikroorganizma (Inek) (Diive) (Inek ve diive)
Say1 % Say1 Yo Say1 Y
Koagiilaz negatif Stafilokoklar (KNS) 33 34,38 26 92,86 59 47,58
Candida spp. 18 18,75 1 3,57 19 15,32
Corynebacterium bovis 7 7,29 - - 7 5,65
Escherichia coli 5 5,21 - - 5 4,03
Micrococcus lutens 5 5,21 - - 5 4,03
Streptococcus nberis 4 4,17 - - 4 3,23
Staphylococens aurens 3 3,13 - - 3 2,42
Enterococcus faecalis 3 3,13 - - 3 2,42
Lenconostoc pseudomesenteroides 3 3,13 - - 3 2,42
Streptococcus agalactiae 2 2,08 - - 2 1,61
Enterococcus solitarins 2 2,08 - - 2 1,61
L euconostoc citrenm 2 2,08 - - 2 1,61
Streptococcus bovis 1 1,04 - - 1 0,81
Streptococcus dysgalactiae 1 1,04 - - 1 0,81
Lactococcus raffinolactis 1 1,04 - - 1 0,81
Lactococcus lactis subsp. cremoris 1 1,04 - - 1 0,81
Lactococcus lactis subsp. hordniae 1 1,04 - - 1 0,81
Identifiye edilemedi 4 4,17 1 3,57 5 4,03
Toplam 96 100 28 100 124 100
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Tablo 3. Klinik ve subklinik mastitisli siit 6rneklerinden izole edilen koagiilaz negatif Stafilokoklarin dagilimi
Table 3. Distribution of coagulase-negative Staphylococci isolated from clinical and subclinical mastitis samples

Klinik mastitis Subklinik mastitis Subklinik mastitis
Thrler (Inek) (Diive)
Say1 (%) Say1 (%) Say1 (%)
Staphylococcns capitis 6 (54,55) 20 (60,61) 16 (61,54)
Staphylococcus simulans 2 (18,18) 3 (9,09) 2 (7,69)
Staphylococcus saccharolyticus 1.(9,09) 2 (6,00) 6 (23,08)
Staphylococcus saprophyticus 1 (9,09) 1 (3,03) -
Staphylococcus epidermidis 1.(9,09) - -
Staphylococcus haemolyticus - 3 (9,09 -
Staphylococcns cobnii subsp. cobnii - 3 (9,09) 1(3,85)
Staphylococcus lentus - 1 (3,03) -
Staphylococcus lugdunensis - - 1 (3,85)
Toplam 11 (100) 33 (100) 26 (100)
TARTISMA icerisinde en ylksek izolasyon oranina S. awressun

Diinyada ve tilkemizde klinik mastitislere neden olan
etkenlerin  belitlenmesine yOnelik bircok calisma
yapimistir. Amerika Birlesik Devletleri'nde bulunan
Wisconsin eyaletindeki 50 st isletmesinde klinik
mastitislerin ~ etiyolojilerini ~ belirlenmeye  yonelik
yapilan bir calismada, meme lobu bazinda klinik
mastitis belitlenen 741 sit 6rneginden 539'unda
(%72,74)  mikrobiyolojik  tGreme  belirlenirken,
202'sinde  (%27,26) bakteri izole edilemedigi
bildirilmektedir  (Oliveira ve ark. 2013). Aym
arastirmactlar  klinik mastitis olgularinda en fazla
oranda izole ettikleri mikroorganizmanin FE. /i
(%22,54) oldugunu ve bunu sirastyla ¢evresel
Streptokoklarin (%12,82), Klebsiella spp. (%06,88) ve
KNS tiirlerinin (%6,07) takip ettigini belirlemislerdir.
Pinzon-Sanchez ve Ruegg (2011) tarafindan yine
Wisconsin'de 143 klinik mastitisli meme lobu
lzerinde yapilan bir c¢aligmada, meme loblarinin
83'unde (%58) tireme saptandigi, 60 adetinde (%42)
ise dreme olmadigr bildirilmistir. Aynt arastirmacilar
klinik mastitisli stt Orneklerinden en fazla E. ol
(%9,79) izole ettiklerini ve bunu sirastyla Kiebsiella spp.
(%7,69)  ve  Streptococcus  dysgalactiadnin - (%06,99)
izledigini tespit etmislerdir. Cin'de 161 ciftlikte meme
lobu bazinda 3288 klinik mastitis olgusu tizerinde
yaplan bagka bir ¢alismada, sit Orneklerinin
2767'sinden (%084,15) bakteriyel izolasyon
gerceklestirildigi, 521 (%15,85) Ornekten ise bakteri
izole edilemedigi bildirilmistir (Gao ve ark. 2017).
Gao ve ark. (2017) ayni calismada, klinik mastitis
olgularindan en fazla izole edilen etkenin E. o/
(%14,39) oldugunu, bunu swrastyla Klebsiella spp.
(%12,96), KNS titleri (%11,31) ve S. dysgalactiacnin
(%10,52) izledigini vurgulamislardir. Olde Riekerink
ve atk. (2008) tarafindan Kanada'da 3033 klinik
mastitis vakasit Uzerinde yapilan bir calismada,
orneklerin 1703"tinden (%056,15) etken izole edilirken,
1330'unda (%043,85) mikrobiyolojik ~ Greme
saptanamadig belirtilmis, tiim klinik mastitis olgulart

(%10,29) sahip oldugu ve bunu sirasiyla L. coli
(%8,37) ve Streptococcus uberisin (%06,30) takip ettigi
bildirilmistir. Yeni Zelanda'da yapilan bir bagka
calismada ise klinik mastitisi meme loblarinin
%22,30'undan bakteri izole edilemedigi
vurgulanmistir (McDougall 1999). Turkiye'de Gilci
ve Ertas (2004), Elaz1g ilinde mezbahada California
Mastitis Testi (CMT) pozitif ve klinik mastitisli
hayvanlardan aldiklart stit numunelerinde en yiiksek
oranda S. anrenstun (%39,04) izole edildigini ve bunu
da sirastyla  Staphylococcus  epidermidis  (%017,81)  ve
Trueperella  pyogenesin -~ (%14,38)  takip  ettigini
saptamuslardir. Sunulan ¢alismada klinik mastitis
saptanan hayvanlarda diger calismalarda bildirilen
oranlardan daha dusik (%53,23) mikrobiyolojik
treme elde edildi. KNS tirlerinin klinik mastitis
olgularindaki prevalans degerlerinin %06-30 arasinda
degistigi  bildirilmekle bitlikte (Krishnamoorthy ve
ark. 2016), bu ¢alismada en ytliksek izolasyon oranina
sahip etkenlerin KNS titleri (%17,74) olmast dikkat
cekiciydi. Elde edilen mikrobiyal izolasyon oraninin
diisitk olmasinin, érneklenen hayvanlarin mezbahaya
gelinceye kadar nonspesifik ve yaygin antibiyotik
uygulamasina maruz kalmasi ile iliskili olabilecegi
distnildi. Genellikle, mastitis etiyolojisine yonelik
calismalarda etkenlerin tlr bazinda degerlendirmeye
alinmadigt ve ¢alismalarin ¢ogunlukla S. aureus tizerine
yogunlastigi bilinmektedir. Bu ¢alismada, elde edilen
izolatlarin tlir bazinda da identifiye edilmis olmasinin,
KNS tarlerinin ylksek izolasyon orant tizerinde etkili
olabilecegi dustintildi.

Subklinik mastitislerin beliflenmesinde bircok farkl
yontem kullanilmakla  birlikte ¢ogunlukla CMT
ve/veya sutlerden direkt olarak mikrobiyolojik
muayene yapilarak da taniya gidilebilmektedir (Ozenc
ve ark. 2008; Ozenc ve ark. 2018; Ozenc ve ark.
2019). Sunulan calismada da subklinik mastitislerin
saptanmasinda bakteriyolojik bulgular altin standart
olarak belirlendi. Kirikkale ilinde subklinik mastitis
olgularinin tespit edilmesi amactyla yapilan bir
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calismada, CMT pozitif stut Orneklerine yapilan
mikrobiyolojik muayenede yliksek oranda KNS
(%37,56) ve 8. awrens (%28,17) izole edildigi
bildirilmistir (Macun ve ark. 2011). Hatay ilinde
yapilan baska bir calismada da CMT pozitif st
orneklerinde en fazla oranda KNS (%42,4) izole
edildigi ve bunu swasiyla 8. awrens (%25,2) ve
Streptococcus  wberis'in - (%11,3)  izledigi belirtilmistir
(Ergin ve ark. 2004). Risvanll ve Kalkan (2002)
tarafindan Turkiye'de yapilan diger bir calismada ise
subklinik mastitis olgularinda en yilksek oranda S.
anrens (Y067,17) izole edildigi bildirilmistir. Sunulan
calismada, Macun ve ark. (2011) ile Ergln ve ark.
(2004) tarafindan bildirilen yitksek KNS oranlarina
benzer sekilde, treyen etkenler igerisinde en yiiksek
izolasyon oranina sahip tiirlerin KNS turleri (%47,58)
oldugu belirlendi. KNS tiitlerinin daha ¢ok subklinik
mastitisler ile iliskili oldugu bildirilmekle birlikte,
konakct uzerindeki mekanizmalari hala
aydinlatilabilmis degildir (Krishnamoorthy ve ark.
2016).

Meme loblarindan izole edilen KNS  titlerinin
saptanmasina yonelik bircok ¢alisma bulunmaktadir.
Diivelerde dogum 6ncesi ve sonrasinda gdrilen
mastitislerin - nedenlerinin  belirlenmesine  yonelik
yapilan bir calismada, mastitisi meme loblarinda en
fazla oranda KNS tirlerinin belirlendigi ve bunlar
icerisinde de Staphylococcus simulans, Staphylococeus hyicus,
Staphylococcns — xylosus  ve  Staphylococcus  chromogenes
tirlerinin - daha ylksek oranda izole edildigi
bildirilmistir (Myllys 1995). Piessens ve ark. (2011)
tarafindan yapilan bir arastirmada, alt1 farkl ciftlikten
meme lobu dizeyinde alinan siit numunelerinden
izole edilen KNS tirleri icerisinde en yiksek
izolasyon oranina sahip titlerin S. chromogenes (%30,0)
ve  Staphylococens  haemolyticns  (%27,6)  oldugu
vurgulanmistir.  Sunulan calismada ise klinik ve
subklinik mastitis olgularindan izole edilen KNS
tirleri icerisinde en yiksek izolasyon oranina sahip tiir
S. capitis olarak belirlendi. Hayvanlarin tzerinde
yasadiklari degisik cografyalarin, hayvanlarin 1k
farkldiklarinin, mastitis veya farkli infeksiyonlarin
tedavilerinde kullamilan antibiyotiklerin bélge ve
tlkeler bazinda farkliliklar géstermesinin, calisgmada
elde edilen baskin ve farklt KNS tiirleri tizerinde etkili
olabilecegi dustinildi.

SONUGC

Sonug¢ olarak, mezbahaya cesitli nedenlerle kesim
amaciyla getirilen disi hayvanlarin meme loblart
duzeyindeki klinik ve subklinik mastitis oranlarinin
yiksek oldugu tespit edildi. Hem klinik hem de
subklinik mastitis olgulart icerisinde ise en fazla izole
edilen bakteri grubunun KNS titleri oldugu
belirlendi. Elde edilen bu sonug, Afyonkarahisar
flindeki  siit  isletmelerinde  mastitis  kontrol
programlarinin tekrar gézden gegcirilmesinin ve KINS

tirlerine  karst  gerekli  tedbitlerin  alinmasinin
gerekliligini ortaya koymaktadir.
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ABSTRACT

The present study was conducted with the aim to determine the prevalence of gastrointestinal helminth in
domestically farmed chicken in Ipekyolu, Tusba and Edremit districts in Van Province in Turkey. Feces of 185
chicken were examined and 78 chicken (42.16%) yielded positive results for single species, 26 (14.05%) were
positive for two species, and 6 chicken (3.25%) were positive for three species. Six helminth eggs, four nematodes
and two cestodes, were detected in infected chicken feces. Those infected with single species were studied based
on helminth and infection types and the rates of infection was determined as: Capillaria spp. 23 (12.50%),
Heterakis gallinarum 19 (10.32%), Ascaridia spp. 18 (9.78%), Raillietina spp. 8 (4.35%), Davania proglottina 6 (3.26%),
Trichostrongylus tenuis 4 (2.17%). The infection determined in feces caused by two species were Capillaria spp. +
Heterakis gallinarnm 10 (5.43%), Capillaria spp. + Ascaridia spp. 8 (4.35%), Heterakis gallinarum + Ascaridia spp. 7
(3.78%), Raillietina spp. + Davania proglottina 1 (0.54%) and infection determined in feces caused by three species
were determined as Capillaria spp. + Heterakis gallinarum + Davania proglottina 4 (2.17%) and Capillaria spp. +
Heterakis gallinarnm + Trichostrongylus tennis 2 (1.09%). The findings of the present study indicated that helminth
infections were significantly prevalent in domestic chicken in Van Province in Turkey.

Keywords: Gastrointestinal Helminths, Prevalence, Chicken, Van.

kkk

Van ilinde Ev Kiimeslerinde Yetistirilen Tavuklarda Gastrointestinal Helmintlerin Prevalans1

oz

Bu calisma Tiirkiye’de Van ili Ipekyolu, Tusba ve Edremit ilgelerinde yetistirilen ev tavuklarinda gastrointestinal
helmintlerin prevalansint belirlemek amaciyla yapidmustir. Digkt bakisi yapilan 185 tavuk diskisinin 78’inde
(%042,16) tek tir, 26’sinda (%14,05) iki tiir ve 6’sinda (%03,25) t¢ tir olmak tizere toplam 110 (%59,46) adet tavuk
disk1 6rnegi pozitif bulundu. Enfekte tavuk diskilarindan 44 nematod ve 2’si cestod olmak tizere 6 tiir helmint
yumurtasi tespit edildi. Helmint ve enfeksiyon tiitlerine gbre oranlarina bakildiginda tek tiir ile enfekte olanlar;
Capillaria spp. 23 (%12,50), Heterakis gallinarum 19 (%10,32), Ascaridia spp. 18 (%9,78), Raillietina spp. 8 (%4,35),
Davania proglottina 6 (%03,26), Trichostrongylus tenuis 4 (%2,17), iki tir ile enfekte olanlar; Capillaria spp.+Heterakis
gallinarum 10 (%5,43), Capillaria spp.+ Ascaridia spp. 8 (%4,35), Heterakis gallinarum+ Ascaridia spp. 7 (%3,78),
Raillietina spp.+ Davania proglottina 1 (%00,54), ve tg tir ile enfekte olanlar; Capillaria spp.+ Heterakis gallinarum ~+
Davania proglottina 4 (Y2,17), Capillaria spp.+ Heterakis gallinarum+ Trichostrongylus tenuis 2 (%1,09) olarak tespit
edildi. Sonug olarak yapilan bu ¢alisgma ile Van ili ev tavuklarinda helmint enfeksiyonlarinin énemli bir oranda
bulundugu tespit edildi.
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INTRODUCTION

Poultry farming, especially chicken, has a highly
significant place in the food industry in Turkey. The
meat and egg products of poultry farming provide for
a substantial portion of the animal protein
requirements for humans. Particularly, low purchase
power of individuals in Turkey results with an
insufficiency in animal protein consumption and
poultry farming can significantly close this gap since
chicken is cheaper and can be processed in various

ways (Unlii 2012).

Parasitic diseases cause significant economic losses in
poultry farming. Such diseases are usually subclinical
without exhibiting any clinical symptoms and lack of
symptoms often lead to a neglect in the diagnosis of
parasitic diseases (Anders 1997). Parasitic helminth
diseases are quite common especially in chicken and
cause significant economic losses in poultry farming
industry. The surveys conducted in Turkey reported
that the prevalence of helminth in chickens were
between 59.13% and 93.44% (Dik et al. 1988, Giigli
1992, Alunéz 2002).

Helminths can exhibit an extensive prevalence in
poultry and can cause low yield and high susceptibility
to other diseases. Helminths can even cause chicken
to die due to severe infections (Ozdal and Ayaz 2005,
Orung and Bigek 2009).

The present study aimed to investigate the presence
of helminth infections through feces examination in
chicken which were farmed domestically and free-
range in Ipekyolu, Tusba and Edremit districts of Van
Province in Turkey.

MATERIAL and METHOD

The present study was conducted through the analysis
of feces samples from 185 chicken, farmed in
different coops, with a population of 15 to 30
chicken, between April 2017 and June 2018 in
Ipekyolu, Tusba and Edremit districts of Van
Province in Turkey. Feces samples were taken from
at least 3 and at most 5 chicken that were farmed in
different coops. The fresh feces samples collected
from chicken were placed in the feces containers and

these containers were labeled for the region, date and
protocol numbers. Feces samples retrieved form
chicken were examined immediately. The samples
were first examined macroscopically, then native,
flotation and sedimentation methods were applied to
these samples. Subsequently, parasitic eggs were
determined through microscopic examination at 10X
and 40X magnifications. The samples were stored in
containers in a refrigerator at +4°C in 10%
formaldehyde solution until their examination (Ok et
al. 1997, Kaya 2003, Gékeen 2008).

RESULTS

The present study identified that 110 of the feces
samples obtained from 185 chicken were infected
with helminth eggs, where 78 chicken (42.16%) were
infected with single species, 26 (14.05%) were with
two species, and 6 (3.25%) were infected with three
species. Six helminth eggs, four nematodes and two
cestodes, were detected in infected chicken feces.
Those infected with single species were studied based
on helminth and infection types and the rates of
infection was determined as: Capillaria spp. 23
(12.50%), Heterakis gallinarum 19 (10.32%), Ascaridia
spp. 18 (9.78%), Raillietina spp. 8 (4.35%), Davania
proglottina 6 (3.26%), Trichostrongylus tenuis 4 (2.17%).
The infection determined in feces caused by two
species were Capillaria spp. + Heterakis gallinarum 10
(5.43%), Capillaria spp. + Ascaridia spp. 8 (4.35%),
Heterakis  gallinarnm + Ascaridia spp. 7 (3%), and
Raillietina  spp. + Davania  proglottina 1 (0.54%).
Infection determined in feces caused by three species
were determined as Capillaria spp. + Heterakis
gallinarum + Davania proglottina 4 (2.17%) and Capillaria
spp. + Heterakis gallinarum + Trichostrongylus tenuis 2
(1.09%). Table 1 presents the infection rates based on
species. Once the prevalence of helminth eggs
detected in chicken feces were examined, it was
tound that Capillaria spp. was the most common with
47 samples (42.73%), followed by Heterakis gallinarum
42 (38.18%), Ascaridia spp. 33 (30%), Raillietina spp. 9
(8.18%), Davania proglottina 11 (10%), and the least
common Trichostrongylus tenuis 6 (5.45%). Table 2
presents the prevalence of helminths in domestically
farmed chickens.
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Table 1. Prevalence of single and mixed gastrointestinal helminth infections based on feces sample examination of

domestically farmed chickens

Detected helminth species Infected animals Total (%) Infected animals (n:110) n
(n:110) (n:185) / (%)
Capillaria spp. 23 12.5 20.91
Heterakis gallinarum 19 10.32 17.27
Ascaridia spp. 18 9.78 16.36
Trichostrongylus tenuis 4 2.17 3.63
Raillietina spp. 8 4.35 7.27
Davania proglottina 6 3.26 5.45
Capillaria spp.+ H. gallinarum 10 5.43 9.09
Capillaria spp.+ Ascaridia spp. 8 4.35 7.27
H. gallinarum~+ Ascaridia spp. 7 3.78 6.36
Raillietina spp.+ D. proglottina 1 0.54 0.90
Capillaria spp.+H. gallinarum~+ 4 2.17 3.63
D.proglottina
Capillaria spp.+H. gallinarum~ T. tenuis 2 1.09 1.81
Total 110 59.46 100

Table 2. Prevalence of gastrointestinal helminth based on feces sample examination of domestically farmed

chickens

Detected helminth species

Helminth species detected in infected Total

% Infected animals

animals (n:110) (n:185) (n:110) n / (%)
Capillaria spp. 47 25.40 42.73
Heterakis gallinarum 42 22.70 38.18
(5]
?
£ Ascaridia spp. 33 17.84 30.00
;
Trichostrongylus tenuis 6 3.24 5.45
Davania proglottina 11 5.95 10.00
3
Oﬁ Raillietina spp. 9 8.86 8.18
DISCUSSION Other studies conducted to determine the prevalence

Parasitic diseases are one of the factors that adversely
affect poultry farming and cause significant death and
yield losses. Parasitic diseases in poultry cannot
be diagnosed in modern and family
establishments since the diseases do not exhibit any
clinical symptoms. Given that parasitic diseases are
detected in a latter phase in poultry, they cause
significant economic losses for poultry farmers.
Helminth diseases, which also include parasitic
diseases, are quite prevalent in chicken. Several
species were determined in studies conducted with
the aim to reveal helminth infections in chicken in
Turkey and these studies reported that helminth
species presented diverse prevalence (Atasever and
Giumtssay 1999, Gigli 1995, Orung and Bigek 2009,
Dik et al. 1988, Guglia 1992, Kése et al. 2009, Al-
Rubai 1987).

usually

of helminth infections in chicken in different
countries indicated that the prevelance was 100% in
Ghana, 99.9% in India, 91% in Sudan, 90.78% in
Kenya, 89.9% in North Africa, 37% in South Africa,
16% in Iran and 1 to 3.4% in Poland (El-Khawad et
al. 1977, Eslam and Anwar 1973, Fagasinski 1992,
Irungu et al. 2004, Poulsen et al. 2000, Yodav and
Tandon 1991, Hassouni and Belghyti 2006).
Helminth infection rate was determined as 59.46% in
the present study. This rate was lower than the
prevalence determined in Ghana, India, Sudan, Kenya
and North Africa and higher than in South Africa,
Poland and Iran.

Several studies, focusing on the spread of helminth
infections in chicken, were conducted in Turkey.
These studies reported that the spread rate of
helminth parasites in chicken and the determined
species exhibited differences for different regions of
Turkey. Furthermore, these studies reported that the
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spread of helminth infections in chicken in Turkey
was between 16.1 and 86.5% (Yasarol et al. 1961,
Merdivenci 1967, Al-Rubai 1987, Dik et al. 1988,
Giglia 1992, Bigek et al. 2000, Gokgen et al. 2003,
Kurt and Acict 2003, Orung and Bicek 2009, Kése et
al. 2009, Aydin et al. 2010).

A study conducted in Turkey indicated that the
prevalence of helminth infection in Ankara was
86.5% and another study reported that 48.24% of
chicken farmed in official businesses, 40.85% in
private businesses and 78.82% farmed in villages in
Ankara were positive with helminth infections
(Tolgay 1967, Al-Rubai 1987). Gigli (1992) reported
that chicken farmed in businesses around Ankara
were infected with helminth by 30.76% and the rate
of helminth infections in domestically farmed chicken
in villages was 96%. Chicken farmed in cages in
Konya, Turkey were infected with various species of
helminth by 11.85%, whereas those farmed in
environments with grid base plates were infected by
40.35% and those in family enterprises were by 60%
(Dik et al. 1988).

In Afyonkarahisar province, positive infection was
determined for layer hens by 11.5% and chicken
farmed in villages were positive by 58%, while no
infection was determined in broiler chicken (Kése et
al. 2009). Another study that focused on chicken
farmed in villages in Hakkari, reported that the
prevalence of helminth infections was 82.14% (Aydin
et al. 2010). Bigek et al. (2000) reported that helminth
infections in chicken were 79.62% in Van and
another study conducted by Orun¢ and Bigek
reported that helminth infections in chicken were
52% in Van (Orun¢ and Bigek 2009). The present
study determined that helminth infection rate in
domestically farmed chicken was 59.46% and this
result exhibited dissimilarities with other studies,
however such discrepancy possibly stems from
factors such as differences in farming environments,
geographical conditions, hygiene conditions and these
factors could be effective in the spread rate of
helminth infections in chicken.

A study conducted in Konya, determined seven
helminth species, one cestode and six nematodes,
however, did not determine any trematode species.
The determined helminth species were Ascaridia galli,
Trichostrongylus ~ tenuis, Subulura  brumpti,  Strongyloides
avinm,  Heterakis — gallinarum, — Capillaria  spp. — and
Choanotaenia infundibulum and their infection rate was
30.36% (Dik et al. 1988). Aydin et al. (2010) reported
that they identified seven helminth species, one
cestode, five nematodes and one trematode, in
Hakkari. Orung and Bicek conducted a study in Van,
in 2010 and reported that they identified eight
helminth species, two cestodes, five nematodes and
one trematode. The present study determined six
helminth species, two cestodes and four nematodes,

and did not determine any trematode species.
Majority of the conducted studies indicated that
nematode and cestode species were prevalent in
poultry and trematode infections were considerably
rare (Yardibi 2004). The findings of the present study
based on helminth species exhibited similarities with
other studies conducted in Turkey, especially due to
not identifying any trematode species.

Bicek et al. (2000), conducted a study in Van and
reported that the most prevalent helminth species in
chicken was Capillaria spp. (22.22%). Another study
conducted by Orung and Bicek in Van indicated that
the species present in chicken were Capillaria spp.
(30%), Heterakis  gallinarum  (15%), Ascaridia galli
(13%), Raillettina spp. (10%), Davenia proglottina (8%),
Trichostrongylus tenuis (4%), Echinostoma spp. (2%) and
Dispharynx nasuta (2%) (Orung¢ and Bigek 2009). Dik
et al. (1988) determined that A. galli, T. tenuis, S.
brumpti, St. avinm, H. gallinarum, Capillaria spp. and C.
infundibulum were present in Konya, Turkey. Aydin et
al. (2010) conducted a study in Hakkari and reported
that they identified Syngamus  trachea (2.38%),
Echinostoma spp. (4.76%), Ascaridia galli (7.14%),
Raillietina  spp.  (10.71%),  Trichostrongylus — tenuis
(11.90%), Heterakis gallinarnm (17.85%) and Capillaria
spp. (27.38%) species. The present study, conducted
in 1pekyolu, Tusba and Edremit districts of Van,
determined that Capillaria spp. was the most prevalent
species by 47 (42.73%), followed by Heterakis
gallinarnm 42 (38.18%), Ascaridia spp. 33 (30%),
Raillietina spp. 9 (8.18%), Davania proglottina 11 (10%)
and  Trichostrongylus tenuis was the least prevalent

species by 6 (5.45%).

As a result, the present study determined significant
helminth infections in chicken in Van region in
Turkey. It was concluded that helminth infections
should be seriously taken into consideration, poultry
farmers should be adequately informed, and further
researches should be conducted to increase the yield
and healthy farming in chickens.
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ABSTRACT

The aim of this study was to assess the compliance of dairy cattle farms in Izmir with the minimum requirements
for calf welfare. The research was carried out in 30 dairy cattle farms in Bayindir district of Izmir province. A
measurement, observation and evaluation form was used that developed based on the minimum calf welfare
requitements defined in the European Union (2008/119/EC) and national animal welfare legislation.
Observations, determinations and measurements were made in the dairy cattle farms that accepted to participate
in this research, and resource and management based welfare assessments were performed in calf barns.
According to the findings, the physical conditions for feeding and housing of calves were favourable; however,
cleanliness of barns and equipments and use of bedding were poor. As a result, it was determined that minimum
requirements for calf welfare in dairy cattle farms in Bayindir district in Izmir province were met in terms of
feeding, health care and daily inspection, but there were significant shortcomings related to good housing. To
raise awareness of animal welfare and increasing the level of education of farmers on the concept and legislation
of animal welfare has been proposed in order to increase dairy farms' compliance with calf welfare requirements.
Keywords: Izmir Province, Dairy Cattle Farms, Welfare standards, Calf Welfare

kksk

Izmir Ilindeki Siit Sigir1 Isletmelerinin Buzagi Refah1 Bakimindan Avrupa Bitligi ve Ulusal Minimum
Gerekliliklere Uyumunun Degerlendirilmesi

(074

Bu aragtirmanin amaci, {zmir ilinde bulunan siit sigirt isletmelerinin minimum buzagi refahi gerekliliklerine
uyumunun degerlendirilmesidir. Arastirma, Izmir iline baglt Bayindir ilgesinde toplam 30 siit sigirt isletmesinde
yuritilmastir. Avrupa Birligi (2008/119/EC) ve ulusal mevzuatta tanimlanan asgari buzagi refahi gerekliliklerine
dayanilarak gelistirilen bir Slcme, gbzlem ve degerlendirme formu kullanilmistir. Arastirmaya katilmay: kabul eden
ciftliklerde gozlem, tespit ve Olclimler yapilarak buzag barinaklarinda kaynak ve idare ile ilgili refah
degerlendirmeleri yapilmustir. Elde edilen bulgulara gére, buzagilarin beslenme ve barinmasina iliskin fiziki
kosullarin uygun oldugu ancak barinak ve ekipman temizligi ile altlik kullaniminin yetersiz oldugu tespit edilmistir.
Sonug olarak, [zmir'in Bayindir ilgesinde siit sigirt isletmelerinde buzagi refaht yoniinden minimum gerekliliklerin
besleme, saglik idaresi ve giinliik kontroller acisindan karstlandigi, ancak barindirma ile ilgili 6nemli eksikliklerin
bulundugu belirlenmigtir. Stit sigir1  isletmelerinin buzagr refaht minimum gerekliliklerine uyumunun arttirilmasi
icin ciftcilerin hayvan refahi kavrami ve mevzuati konusunda farkindaliginin ve egitim diizeyinin arttirilmast
Onerilmistir.

Anahtar Kelimeler: Izmir li, Siit Sigir1 Isletmeleri, Refah Standartlars, Buzagi Refaht
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INTRODUCTION

It is expected to that worldwide demand for animal
products such as meat and milk will increase in the
coming years (Berckmans 2014). In order to
correspond to the increase in food demand, intensive
animal production techniques and feed technologies
are used in farms and, the management of dairy cattle
herds includes more and mote automation (Smil
2002, Miller et al. 2010, Berckmans 2014).

With the pressure of high genetic selection, high-
yielding cows were subjected to stressful intensive
farm conditions. So, they have been managed with
herd management strategies and mass production
approaches (Webster, 2019). These production
strategies also affect to calves (Beam et al. 2009).
Recently, increasing consumer concern about animal
welfare, food quality and safety and environmental
protection led to a revision of intensive animal
production strategies (Blokhuis et al. 2003, Webster
2019). World Animal Health Organization was
announced that, if animals are healthy and relaxed,
feed well, exhibit their innate behaviours, and if they
do not suffer from pain, fear or discomfort, their
well-being is good (OIE 2012). These are related to
three dimentions of animal welfare concept such as;
animal's normal biological functions work without
difficulty (healthy, feed well, etc.), animal's emotional
state is positive (absence of negative emotions such as
pain and chronic fear), and animals can exhibit certain
normal behaviours (Blokhuis et al. 2003, Berckmans
2014, Webster 2019).

The EU published the White Paper and carried out
fundamental reforms in the area of food safety and
quality in the year 2000. This reforms of the Union
include an effective consumer policy with an update
of current legislation, strengthened management and
traceability in food production (Blanchard 2004).
Thus, the “farm-to-fork” food safety approach was
implemented aiming to take of public health and
animal health at the center of EU food policy instead
of a production-oriented approach (EFSA 2015). The
European Union Animal Welfare Strategy 2012-2015
purposes to simplify the animal welfare regulations in
the Union and to strengthen the competitiveness of
agriculture by increasing the synergy in the Common
Agricultural Policy (Main at al. 2014). In order to
increase the competitiveness of the member countries
in the global food market, European Union’s food
chain policy is focused on the links between animal
welfare, animal health and food safety. Turkey will
also comply with these European policies as a
candidate country for accession to EU.

Turkey's accession negotiations for full membership
to EU were started in 2005 and within the scope of
the acquis studies (for 12. Food Safety, Veterinary
and Phytosanitary Policy chapter), the Implementing

Regulation on Minimum Standards for the Protection
of Calves entered into force 22 November of 2014
(Official Gazette No: 29183) and it has defined the
legal minimum requirements for protection of calves
on the dairy cattle farms in Turkey (comply with
2008/119/EC). According to this legislation, animal
welfare inspections have to be carried out in dairy
cattle farms annualy (EU 2009, Anonymous 2014).
Therefore, the compliance of dairy cattle farms with
EU and National welfare legislation is significant to
improve the competitiveness of Turkey's milk sector
in Union (Anonymous 2018).

This study was conducted to assess the compliance of
dairy cattle farms with minimum legal requirements
for calf welfare in Izmir that is the second largest cow
milk producer province in Turkey.

MATERIAL and METHOD

Development of the measurement, observation
and evaluation form

The study was performed in a total 30 dairy cattle
farms consisting of small (1-50 cows), medium (51-
100 cows) and large (101 cows and more) sized farms
in 8 central villages in Bayindir district of Izmir
province during May and June in 2018. The dairy
cattle farms were randomly selected with the stratified
and cluster sampling methods. After interviewed with
the farm owners and explained our research to them
the farms were visited that agreed to participate in the
research (same numbers of farms from each farm size
group were surveyed).

A measurement, observation and evaluation form has
been developed for use in this study. This form was
depended on the minimum calf welfare requirements
defined by the EU (Ditrective 2008/119/EU) and
national legislation =~ (Regulation on Minimum
Standards for the Protection of Calves) (EU 2009,
Anonymous 2014). In addition that, Welfare
Quality® protocol which have been developed to
assessment of calf  welfare were used (Welfare
Quality 2009). The form consisted of two sections.
The first section was included the qualitative and
quantitative observations and measurements on calf
rearing to be used for resource-based assessments of
calf welfare (properties of barns or pens, equipments,
feed and water resources, air conditioning,
ventilation, lighting). In order to be used for
management-based assessments of calf welfare, the
second section was covered the calf rearing practices
and the farm data were obtained from the farmers by
face to face interviews or farm data were received
from farms where records were kept regularly (painful
or aversive treatments, calf feeding with colostrum or
milk, bedding, calf rearing management, ect). All
measurements, observations and evaluations and
face-to-face interviews within each farm were made
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by the same person and completed within the same
day.

The following observations, evaluations and
measurements were cartied out to asses the
accommodation confort and easy movement
possibility of animals in the barns; pen types
(individual or group), numbers of pens and total floor
areas of each pens, usage harmfull materials to calves
in the construction of calf barns (present or not
present), presence of appropriate insulation, heating
and ventilation devices, ventilation type (natural,
mechanical, natural supporting mechanical system are
mixed), presence appropriate natural or artificial
lighting equipment (present or not present), calf
housing density in group pens( floor area per calf),
floor slipperiness and cleanless of barns and
providing of appropriate bedding in the calf in rest
areas (present, present but insufficient, not present
sufficiently).

In terms of good health principle, the questions were
asked to the farmes; whether the sick calves were
isolated in adequate accommodation with dry,
comfortable bedding, frequency of ispection of
calves’ health and well-being in a day, provision of
veterinary care for all sick calves, the number of dead
calves (lossed) in last 12 months and the surgical
procedures or modifications in calves (castration,
procedures for tail docking and disbudding or
dehorning).

The observations and examinations to evaluate of calf
welfare in line to good feeding principle were the
types of calf feeders and water points (individual or
group) or feeding systems (manual or automatic),
cleanness and functioning of feeding devices, the way
of calf feeding with colostrum, milk or replacers
(bottle or mother sucking), the possibility of reach to
food of all calves at the same time when using
automatic feeding systems in group barns and
adequate composition of replacers especially for iron
and fibrous food. Farmers were asked whether
colostrum was given to calves in the first 6 hours
after birth, duration of each colostrum meal, daily
milk feeding frequency, management of milk feeding
program up to weaning, weaning age and weaning
method. It was observed whether there was generator
in the farm and whether the mechanical and
automatic equipment is combined with an alarm. The
alternative feeding and ventilation methods and
frequency of control of the automatic equipment
were learned from the farmers. Tethered calves in the
visited farms were counted.

The statical analysis was performed using SPSS 18.01
for Windows and Microsoft Excel 2007 programs.
The descriptive statistics (percentages, means and
standard error of mean) were used in the analysis of
the data to determine the present situation in terms of

compliance with the minimum calf welfare
requirements on dairy farms.

RESULTS

The results on the resource-based and management-
based animal welfare assessments for dairy calf
welfare related to housing and automatic equipment
management in the farms are shown in Table 1. Most
of pens that were observed in the farms (63.33%)
were group pens. It was determined that 80.00% of
the dairy farms did not use any materials that could
be harmful to the well-being and health of calves in
the construction of calf barns. The bedding was
favourable in calf resting areas in 3.40% of the farms.
However, calf pen’s floor were not slippery in 96.70%
of the farms. Only 40.00% of the farms had clean calf
pens and disinfection frequency was sufficient in this
areas. Insulation, heating and ventilation of animal
barns were suitable in 73.30% and installation of
electrical circuits and equipment was appropriate all
of the farms and there were lighting equipments to
provide adequate natural and/or artificial light in
73.30% of farms. In the visited dairy farms, the
average number of individual and group pens were of
6.73 and 2.75 and total floor area of those pens were
3.96 and 32.22 m? respectively. The mean housing
density was found as 4.33 m?2/calf in group pens
(Table 1).

In 3.30% of the farms automatic feeding and
ventilation systems and spare equipments were used,
the automatic systems were combined with alarm and
checked at least once a day. In all visited farms, it
was observed that electrical equipment was placed in
a way that would not give electric shocks to calves,
but the raito of farms with generator was only

10.00%(Table 1).

The results on the resource-based and management-
based animal welfare assessment for dairy calves
related to feeding, weaning, tethering and health care
in dairy cattle farms are presents in Table 2. The
ratios of the farms where individual feeders, group
feeders and both of two type feeders have been
detected as 3.30, 63.30 and 33.40% respectively. The
cleanliness of the feeding systems was insufficient in
36.70% of the farms. It was observed that the calves
were able to take colostrum in the first 6 hours
immediately after birth and that colostrum was given
to calf by bottle in 96.67% of the farms. Milk or milk
replacers were given to the calves with manuel
(93.37%) or automatic (3.33%) up to weaning age. It
was reported that calves were fed twice a day with
raw cow milk (83.30% of farms) or milk replacers
(16.70% of farms). There were no regular monitoring
or data recoding with regard to duration of each
colostrum feeding session (Table 2).
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All calves were provided access to food at same time
in the farms where automatic feeding was applied and
calves are housed in groups. Approximately half of
dairy farms (56.70%) consider the age of the calf as a
criterion for weaning and other half take into account
the weight of the calf or the amount of concentrate
feed consumed daily. The average age of weaning was
calculated as 85.33 days by using the the owners'
notifications. Tethered calves were found in 30.00%
of the farms (Table 2).

In the last 12 months, the average number of calves
born on dairy farms was calculated as 29.90. The ratio
of the dairy farms that provide adequate
accommodation with dry, clean and comfortable
bedding for sick calves was only 12.90% however, all

farmers reported that they provides veterinary care
when calves get sick and they inspects calves for their
health and well-being twice a day. Male calves were
vaccinated for pox and mouth disease (FMD), female
calves were vaccinated for pox, mouth disease (FMD)
and brucellosis, and all calves were identified within
20 days of bitrth by ear tag. Depending on farmers'
reports, the avarage calf mortality was 11.44% in the
last 12 months and only 20.00% of farms there were
no calf losses.As the farmers's declerations, tail
docking or castration were not applied but
disbudding was performed to calves (90.00%) without
anesthesia in 86.67% of the farms (Table 2).

Table 1. The results of assessment of housing and automatic equipment management in terms of their impacts on

calf welfare in dairy cow farms.

Welfare Principles Legal minimum requirements for Results
protection of calves
Calf barn types Individual pens (6.67%), group pens
Housing (63.33%), individual and group calf pens
mixed (30.00%)
Harmful effects of barn materials Present (20.00%), not present (80.00%)
Floor slipperiness Slippery (3.30%), not slippery )96.70% )
Calf bedding Not present (73.30%), present but
insufficient (23.30%),  present
suffeciently(3.40%)
Disinfection frequency of equipments and Sufficient (40.00%), insufficient
cleanliness of barns and pens (60.00%0)
Insulation, heating and ventilation Suitable (73.30%), not suitable(26.70%)
Ventilation type Natural (83.30%), mechanical (3.30%),
natural+ mechanical (13.40%)
Natural or artificial lighting Present (73.30% ) not present (26.70%)
Installation of electrical equipment Does'nt give electric shocks to calves
(100.00%)
Individual Number of individual pens 6.73+1.74
pens Pen lenght (m) 2.31+0.32
Pen width (m) 1.5740.12
Total floor area of pen(m?) 3.96+0.33
Confinement time in 86.11+ 2.97
individual pens (days)
Group pens Number of group pens 2.75+0.29
Number of calves keep in 7.14+0.59
group pens
Total floor area of grup 32.22+3.33
pen(m?)
Living area per calf in group  4,3340.21
pens (m?2/calf)
Number of tethered calves 3.78+1.06
Automatic Alarm for mechanical equipment Present (3.30%), not present (96.7%)
equipment Daily control for automatic systems Once a day (100.00%)
management

Province of generator

Alternatives for automatic systems

Present (3.30% ) not present (96.70% )
Present (10.00%) not present (90.00%)
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Table 2. The results of assessment of feeding, weaning, tethering and health care in terms of their impacts on calf
welfare in dairy cow farms.

Welfare Principles Legal minimum requirements for Results
protection of calves
Feeding Feeding systems Manuel (96.70%),automatic (3.30%)

Access to the food at same time in Provided for all calves ate housed in

group housing groups.

Types of feeders and water points Individual (3.30%), group (63.30%),
both of them mixed (33.40%)

Cleanliness and functioning of feedings Suitable (63.30%), not suitable

system (36.70%)

Colostrum feeding immediately after Within the first 6 hours the latest

birth (100.00%)

Duration of each colostrum feeding There were no regular monitoring

session

The way of colostrum feeding Bottle suckling (96.67%), cow suckling
(3.33%)

Suckling methods Manuel (bottles) (93.37%), automatic
(multi-nipples pails ) (3.33%)

Calf feeding between 3-days to Raw cow milk (83.30%), milk replacers

weaning (16.70%)

Feeding or suckling frequency Twice a day (100.00%)

Calf feed formulation (iron, forage, Appropriate (100.00%)

etc)

Weaning Weaning criteria Calf age (56.70%), live weight of calf
(20.00%) amount of feed
intake(23.30%)

Weaning age (days) 85.33+1.83
Tethering Ratio of farms with tethered calves Present (30.00%), not present (70.00%)

Health care

Adequate accommodation for sick
calves

Veterinary care

Daily inspection frequency of the calves
Vaccination for male calves

Vaccination for female calves

Age of identification (days)

In last Number of calves was born
12 Number of lossed calf
mounts  The calf mortality (%)
Disbudding
Disbudding methods

Calf age for disbudding(days)
Anesthesia for disbudding

Present (12.90%), not present (87.10%)

Yes (100,00%)

Twice a day (100.00%)

Pox, foot and mouth disease (FMD)
Pox, foot and mouth disease (FMD,
brucellosis

20.00£0.00

29.90£5.00

4.27 £1.79

11.44 £2.05

Yes (90.00%), no (10.00%)
Chemical (6.67%), surgical(50.00%),
hot-iron( 33.33% )

4.8310.83

Yes (3.33%), no (86.67%)

DISCUSSION and CONCLUSION

According to the results of this survey was conducted
in dairy farms in Bayindir district of Izmir province,
the materials and devices used in the construction of
calf barns and pens were not harmful to calves and
the properties with insulation, heating and ventilation
of the calf barns were appropriate. The pen floors in
the calf barns were flat, smooth and not slippery,

which were favorable for avoiding falling of the
calves (FAWC 2019b). In the majority of the visited
farms, frequency of equipment disinfection and
cleaninging of floors in the calf barns were
insufficient, and the resting areas with plenty of
bedding material were low (only 3.40% of the farms).
But, bedding and cleaning in the calf barns and pens
are critical to ensure well-being of the calf (EU 2009,
Anonymous 2014, DEFRA 2000) and, this housing
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areas should be cleaned frequently and, feces or
other contaminats should be removed frequently to
minimize the odors and prevent the barns from
attracting flies or rodents (Vasseur et al. 2010,
Webster 2019). Especially in small and medium-sized
dairy farms, bedding useage was not common and the
ratio calf barns with dirty calf pens increased as the
size of the enterprise increased. These results were
evaluated as a risk for the health and welfare of
calves. Thus, it is remarkable that the on-farm calf
mortality were high (11.44%). According to Ninomiya
and Sato (2009), floor dirtiness and the small amount
of bedding materials in calf pens causes to increase of
calf's standing behavior which retain the calf from
resting and increases the calf's stress, pain, and
suffering. Supporting to this reserach findings,
Camiloti et al. (2012) concluded that dairy calves
prefer to dry bedding and showed reluctanance to
lying on concrete floors and, then they argued that to
access soft and dry bedding of growing calves is
significant.

Another minimum welfare requirement for calves is
that the calves should be able to perform their natural
behaviors as much as possible and accommodated in
an environments with minimal restriction (EU 2009,
Anonymous 2014). In 6.67% of dairy farms, calves
were housed only in individual pens majority of
which were constructed using wood and metal. As
legal minimum requirements for calf welfare, the
width of any individual calf pens should be at least
equal to the height of the calf at the withers,
measured in the standing position, and the pen length
should be at least equal to the body length of the calf
(EU 2009, Anonymous 2014). Accordingly, width and
lenght of the calf pens and barns were measured. Our
finding on average individual pen width was 157 cm
and this value were higher than the average cidago
height (73-86 cm between birth and 8 weeks of age)
reported by Dogan (2014) for Holstein calves. It has
been argued that the measured length (231 cm) of the
individual calf pens is also compatible with the
minimum requirements because this value is longer
than 1.1 times of the average Holstein calf body
length (72-96 c¢cm for 8-weeks old calves) (Dogan
2014). These results suggest that individual calf pens
provide sufficient space for movement or grooming
for calves, in line with the findings of Le Neindre
(1993). The size of the dairy farm increased, the
number of individual calf pen on the farm increased,
but the average area of these individual calf pens
decreased. Morever, the average duration of
confinement of calves in individual pens was
calculated as 86.11 days in this research and, it was
not compiable with the minimum requirement that
calves cannot be kept in individual pens after 8 weeks
of age. The ratios of the farms that the calves were
housed in group pens and, both types of housing
were determinated were 63.33% and 30.00%. The
living area per animal was calculated as 4.33 m?in the

group pens and this value complies with the
minimum requirements. This results showed that
group calf pens provide the animals with wide space
to move around and exercise. According to the
minimum requirements for the protection of calves,
the space allowance available to each calf should be at
least equal to 1.5 -1.8 m? for each calves kept in group
pens (EU 2009, Anonymous 2014). Group housing is
reported to be more favorable for calf welfare for the
reason it could provide social contact with other
animals, play and exercise opportunities (Hinninen et
al. 2005). But, there are conflicting reports of the
impact of group housing on health, growth, or yields
in calves (Le Neindre 1993, Hinninen et al. 2005,
Dogan 2014).

Considering the legal minimum requirements for
good feeding principle, it can be said that dairy farms
in Izmir were generally compatible. All calves were
fed at least twice a day with an appropriate diet
(fibrous food, iron, etc.) adapted to their age, weight
and behavioural and physiological needs and calves
could access to the food at the same time when they
kept in group pens with an automatic feeding system
(EU 2009, Anonymous 2014, FAWC 2019b).

The calves were receiving their first colostrum meal
within 6 hours immediately after birth and then they
were fed with milk for 3 days. Feeding with milk and
colostrum was carried out with bottle or bottle
buckets and, it was thought that this may provide an
opportunity for good human-animal interactions.
These results show that the farms meet minimum
welfare requirements for early calf feeding. It is
especially important for calves to get enough
colostrum in order to gain adequate immunity and to
protected from diseases (EU 2009, Anonymous
2014). But, in one-third of the dairy farms (36.70% of
farms) cleanliness and functioning of the feeding
systems were insufficient, and this was a risk that
could adversely affect calves' access to food as well as
to calf health and welfare.

Farmers’ preference for weaning criteria was calf age
however this may adversely affect calves(Vasseur et
al. 2010). Starting to take solid foods before rumen
development of calves consuming milk or liquid
foods can pose risk to their health and well-being
(Baldwin et al. 2004). So, Greenwood et al. (1997)
reported that male and female calves should reach
daily concentrate feed which is sufficient for weaning
on different days. For avoid a stressful weaning and
the absence of calf losses after weaning, a smooth
transition from liquid food to solid food should be
provided and calves should be weaned based on
concentrate feed consumtion (Loberg et al. 2008).
Supporting to this reports, Le Neindre (1993) stated
that milk-only diets should be avoided, and it is
necessaty to provide calves with adequate roughage.
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The minimum criteria that dairy farms should comply
in terms of good health principle were evaluated in
the study. The all farmers declared that they inpects
all housed calves at least twice a day, provides
veterinary care and treatment to sick animals and
vaccinate all calves regularly (DEFRA 2000, EU 2009,
Anonymous 2014). Otherwise, there was no artificial
lighting in calf barns in one quarter of farms and
90.00% of the farms did not have generator. It was
evaluated that these farms could not comply to the
minimum requirement related to at least 8 hours
lighting per day (EU 2009, Anonymous 2014) in
order to meet the behavioral and physiological needs
of calves (Kiley-Worthington 1983, DEFRA 2000).

Neither castration nor tail docking were performed in
the farms, but calves were disbudded in 90.00% of
the farms and this painfull procedure were applied to
calves without adequate anaesthesia in 86.67% of
farms. Horn is an significant welfare problem in the
management of dairy cattle herd (Winder et al. 2016),
therefore, disbudding is widely accepted (Gottardo et
al. 2011). But, according minimum requirements for
calf welfare the painfull procedures like as disbudding
can only be performed under conditions that cause
minimal stress, pain and suffering (Anonymous
2014). Anesthesia should be used in this procedures,
and should be given by the veterinarian ( FAWC
2019b, Vasseur et al. 2010). On the other hand,
Winder et al. (2016) mentioned that the use of
appropriate pain-control procedures in this surgical
procedures also positively influenced the consumer's
view for the dairy industry. Disbudding can be carried
out by cautery or application of a chemical paste but
all procedures cause definite stress responses and
calves suffer even if anesthesia is used (Stafford and
Mellor 2011). The recommended age for disbudding
is differs in a range from first week to 2 months of
age ((Alsaaod et al. 2014, FAWC 2019a). The avarage
disbudding age was 4.83 days in this study, and eatly
disbudding of calves may have reduced the negative
effect of the absence of anesthesia. So, age is as
important factor for anestesia usage for the reason
horn bud is free-floating in the skin until about 2
mounths of age (Gottardo et al. 2011, Alsaaot et al.
2014, FAWC 2019a). One of the positive welfare
findings in the study was the absence of calf
mouthpieces.

It is concluded that, dairy cattle farms in the Bayindir
district of Izmir province have appropriate welfare
conditions in terms of calf feeding, health care and
daily inspection to meet the minimum requirements
of calves designated in EU and National legislation.
Although adequate indoor living space was provided
for calves, there were some gaps for compliance of
the farms with legal requirements for dairy calf
welfare. The main gaps were to keeping of calves in
individual pens for a long time, the shortcomings
related to cleanliness, disinfection and bedding usage

in barns and, to tying the calves widely. To raise
awareness of animal welfare and, training of farmers
on concept and legislation of animal welfare has been
suggested as a strategic approach in order to increase
dairy farms' compliance with calf welfare
requirements.
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ABSTRACT

This research was carried out to in Burdur, Elazig and Konya provinces in order to evaluate the factors affecting the poultry
meat consumption status and consumption habits of students belonging to different classes of veterinary faculties. The
material of the study was obtained from surveys conducted with 242 students in three different faculties during the academic
year 2018-2019. The data were analyzed by SPPS. According to the results of the research; It has been determined that 51.7%
of the students are under 250 TL of the monthly individual food expenditure. The ratio of animal food expenditures in
individual food expenditures of those students to be 100 TL and below is determined as 59.1%. When the monthly poultry
meat consumption rates of the students are examined; The rate of those who did not consume was 5.8%, the rate of those
consuming less than 500 gr and 31% of those consuming 500-999gr was determined as 37.2%. It was determined that the
students who participated in the survey consumed 1.1 kg of poultry meat per month. It was determined that there was no
statistically significant relationship between the poultry meat consumption and the city, class level and shelter status of the
students. In fact, a statistically significant relationship was found between the gender, income level, monthly budget for food
and amount of monthly budget allocated to animal food.

Keywords: Poultry Meat, Income, Consumption, Consumer Preference, Veterinary Faculty
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Veteriner Fakiiltesi Ogrencilerinin Beyaz Et Tiiketimi Uzetine Etki Eden Faktérlerin Degerlendirilmesi

(074

Bu arastirma, Burdur, Konya ve Elazig illerinde yer alan Universitelerin veteriner fakultelerinde egitim gérmekte olan farkls
siniflardaki 6grencilerin kanatlt eti tiketim dizeylerine etkili olan faktdrlerin giincel olarak ortaya konmast amaciyla
yaptlmustir. Aragtirmanin materyalini, 2018-2019 egitim-6gretim yili igerisinde tg farkl fakiltede toplamda 242 6grenci ile
yaptlmis olan anketlerden elde edilen veriler olusturmaktadir. Elde edilen veriler SPPS programi ile analiz edilmigtir.
Arastirma sonucunda; 6grencilerin %51,7’sinin aylik bireysel gida harcama tutarmin 250 TL altnda oldugu belirlenmistir.
Yine bu 6grencilerin bireysel gida harcamalart icerisinde hayvansal gida harcama tutarlarinin 100 TL ve altinda olanlarin orant
ise 9%59,1 olarak bulunmustur. Ogrencﬂerin aylik kanatlt eti tiketim oranlart incelendiginde; hi¢ titketmeyenlerin orani %05,8,
500 gr’dan az tiketenlerin orani %31 ve 500-999gr arast tiiketenlerin orant ise %37,2 diizeyinde tespit edilmistir. Ankete
katilan grencilerin aylik ortalama 1,1 kg kanath eti tiikettikleri belirflenmistir. Ogrencilerin egitim gordiikleri sehir, sinif diizeyi
ve bartnma durumlart ile kanatlt eti tiiketim miktar1 arasinda istatistiki olarak anlamli bir iliskinin olmadigi belirlenmistir.
Nitekim, cinsiyet, gelir diizeyi, gida maddelerine ayrilan aylik biitce ile hayvansal gidalara ayrilan aylik bitce miktart arasinda
istatistiki olarak anlamli bir iliskinin oldugu belirlenmisgtir.
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GIRIS

Ulusal gida arzi ile toplumun yeterli ve dengeli
beslenmesinde, hayvancilhik sektéri 6nemli gérevler
ustlenmektedir. Bu baglamda ilkelerin gelismislik
duzeylerinin ~ belirlenmesinde ~ dikkate  alinan
kistaslardan birisi de kisi basina disen hayvansal
protein tiketim miktaridir (Akcay ve ark. 2018).
Ancak Tirkiye’de gida maddelerine ulasabilirdik basta
temel gidalar olmak Uzere bircok urinde yetersiz
kalmaktadir. Bu vyetersizlik en c¢okta et ve et
urunlerinde  dikkati  ¢ekmektedir. OECD  ve
Turkiye’de kisi bast et tiketim istatistikleri
incelendiginde; OECD iilkelerinde sigir eti 14.62 kg,
koyun eti 1.34 kg ve tavuk eti 30.7 kg tiiketilirken,
Tirkiye’de bu miktarlar sirastyla 8.57 kg, 4.36 kg ve
19.4 kg diizeyinde oldugu goriilmektedir (Anonymous
2019). Turkiye’de son dénemde kirmizi et fiyatlarinda
yasanan artislar (Arikan ve ark. 2019), tiketicilerin
yeterli ve dengeli beslenmeleri i¢in gerekli olan kirmizt
ete ulasdabilirligi buyik oranda kisitlamugtir (Akin ve
ark. 2019). Gida fiyatlarinda yasanan artislar dar gelirli
tiketicilerin ~ diizenli gida  titketimini  olumsuz
etkilemekte (Hernandez ve ark. 2011, Estirk ve
Albayrak 2018), ve toplumun beslenme tercihlerinde
degisikliklere yol agmaktadir (Sarris 2013, Bazga ve
ark. 2014). Turkiye’de hayvancilik alt sektorlerinden,
kanath  sekt6rinin  uyguladign  dretim  modeli,
insanlarin hayvansal proteini en saglikll ve en kisa
stirede temin etmesinde 6nemli bir gérev Gstlenmistir
(Kizilaslan ve Nalinct 2013). Bu nedenle giintimuzde
kisi basina hayvansal protein tiiketiminde Onemli
gidalarin baginda kanatli eti yer almaktadir. Kirmizi
etin ikame Urind konumunda olan tavuk etinin
(Erdogdu ve Cigek 2017), tiketim miktarint etkileyen
¢ok sayida faktér vardir. Bunlar bolgesel kalkinma
farkliliklari, tiketici gelir diizeyi, sosyockonomik ve
demografik faktorler, mevsimler, gida giivenligi ve
kalitesi, kisisel zevkler ve alisgkanliklar, Grin fiyat1 ve
insan sagligi ile ilgili gorisler genellikle tavuk talebini
etkileyen ana etkenler olarak goriilmektedir (Aral ve
ark. 2013). Diinyada kisi bast kanath eti tiiketim
miktarlart Glkelerin gelismislik diizeyine bagl olarak
degiskenlik gostermektedir (Iskender ve ark. 2015).
Tiurkiye’de kanatlt eti, insanlarin hayvansal protein
tilketimlerinde stratejik bir triin haline gelmistir. Bu
durum kisi bast kanatl eti tlketim rakamlarina
yansimis olsa da gelismis tlkelerin hayli gerisinde
kalmaktadir. Kisi bast kanath eti tiketim miktart
Tirkiye’de 1990 yilinda 6.8 kg diizeyinden baglayarak
2019 yiinda 19.4 kg dizeyine ulasirken Amerika
Bitlesik Devletleri i¢in 1990 yilinda 35 kg 2019 yilinda
ise 50.1 kg seviyesinde kanatl eti tiketimi oldugu
gorilmektedir (Anonymous 2019).

Ginimiiz  toplumlarinin  tiketim  aliskinlarinda
yasanan hizli degisim ile birlikte insanlarin dengeli ve
yeterli  beslenmelerinde  sikintilar  yasanmaktadir.
Insanlarin cocukluk ve genclik caglari, saglikl yasam
tarzt ve beslenme aligkanliklarinin kazanildigi yaslar

olmast sebebi ile 6zel bir 6neme sahiptir (Ayhan ve
ark. 2012). Turkiye’de yeterli ve dengeli beslenme
sorunlartyla stk karsilasan gruplardan birisi de geng
kesimdir (Cevger ve ark. 2008), bu baglamda
Universite  gencligi  beslenme  aligkanliklart  ele
alindiginda yetersiz ve dengesiz beslenme sorunlari
acisindan risk arz eden gruplardandir (Ayhan ve atk.
2012).

Bu calisma ile Burdur, Konya ve Elazig illerinde yer
alan Universitelerin Veteriner Fakiltesi’nde egitim
gbrmekte olan farklt siniflardaki 6grencilerin kanatlt
eti tiiketim dizeylerine etkili olan faktérlerin glincel
olarak ortaya konmasi hedeflenmektedir.

MATERYAL ve METOT

Arastirmanin  materyalini  Mehmet Akif Ersoy
Universitesi (Burdur), Selguk Universitesi (Konya) ve
Firat  Universitesi (Elaz1ig) Veteriner — Fakiiltesi
Ogrencileri arasindan tabakali érneklem yontemi ile
belitlenmistir  (Botev ve Ridder 2017, Shahrokh
HEsfahani ve Doughert 2014).

_ Nt* pg
d?(N -1 +t’pq

0

Tablo 1°de fakiltelerde hedeflenen ve ger¢eklesen
anket sayilart sunulmustur.

Arastirma  kapsamindaki 3 fakilteden asgari 114
6grenci ile anket ¢alismast yapilmasi hedeflenmis olup
toplamda 242 kisi ile  anket  calismast
gerceklestirilmistir.  Uygulanan ankette 6grencilere
kacinct  sinifta  okuduklari, barinma  durumlari,
tiketmis olduklart hayvansal gidalari miktar olarak
yeterli bulup-bulmadiklari, aylik bireysel gelir, aylik
bireysel gida harcama ve aylik bireysel hayvansal gida
harcama araliklart ile kanath eti tiketim miktarlarina
iliskin sorular yonlendirilmistir.

Verilerin degerlendirilmesinde SPPS 25 (IBM Corp.
Released 2017. IBM SPSS Statistics for Windows,
Version 25.0. Armonk, NY: IBM Corp.) istatistik
paket programi kullandmistir. Degiskenler medyan
(IQR) ylizde ve frekans degerleri sunulmustur.
Kategorik veriler Ki Kare testi ile analiz edilmistir.
Beklenen frekanslarin = %20°den  kigik  oldugu
durumlarda bu frekanslarin analize dahil edilmesi icin
“Ki Kare testi Monte Carlo Tahmin Yoéntemi” ile
degerlendirme  yapilmistir. Kategoriler —arasindaki
farkliliklar Bonferroni diizeltmeli iki oran testi ile
degerlendirilmistir. Testlerin anlamldik diizeyl icin
p<0,05 ve p<0,01degeri kabul edilmistir. Yapilan bu
calisma Burdur Mehmet Akif Ersoy Universitesi
Girisimsel  Olmayan Klinik  Aragtirmalar  Etik
Kurulu’nun GO 2018/106 sayili karari ile etik kurul
onay1 almistir.
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BULGULAR

Arastirmaya 158 erkek (%065,3), 84 bayan (%34,7)
olmak tzere toplam 242 Ogrenci katulmistir. Bu
ogrencilerden 311 (%12,8) 1.siuf, 60’1 (%24,8) 2.s1nuf,
49°u (%20,2) 3.smuf, 42’si (%17,4) 4.smuf ve geriye
kalan 60 kisi (%24,8) 5.sinif’ta egitim gérmektedir.
Barinma durumlan incelendiginde %012’si ailesinin
yaninda, %2,1°1 akrabasinda, %16,1’1 devlet yurdunda,
%12’si 6zel yurtta ve geriye kalan %56,6’lik ¢ogunluk
ise 6grenci evinde kaldiklarint bildirmislerdir.
Ogrencilerin  aylik gelir ortalamalart 970,02 TL,
bireysel aylik gida harcama ortalamalari 305,14 TL,
hayvansal gidalara yaptiklari ortalama harcama miktari
113,64 TL olarak hesaplanmustir. Ogrencilerin %5,8’
hi¢ kanath eti tiketmedigini, %311 500 gr’dan az,
%37,2’si 500-999 g, %15,7’si 1-2 kg, %010,3’t ise 2 kg
tzerinde aylik tiketiminin oldugunu bildirmigtir.
Ortalama kanatlt eti tiketim miktarlart aylik 1,1 kg
diizeyinde olup, 6grencilerin %060,7’si tikettigi aylik
toplam hayvansal gida miktarini yetersiz olarak
degerlendirmektedir.

Arastirma kapsamindaki  veteriner  fakiiltesi
Ogrencilerinin aylik tavuk ve hindi eti (kanatli eti)
tiketimine etkili olabilecegi dustnilen faktorlerin
degerlendirilmesine iliskin  bulgular Tablo 2’de

sunulmustur.

Tablo 2 incelendiginde &grencilerin  6grenim
gormekte olduklari tniversitenin, simf dizeyinin ve
barinma durumu ile kanatli eti tiketim miktarlart
arasinda  istatistiksel olarak anlamli  bir iligki
bulanamamistir. Erkeklerin bayanlara gore kanatl eti
titketim duizeyi daha yiiksek olup, cinsiyet ile tiiketim
diizeyi arasinda anlamli bir iliski oldugu (p<0.05)
gorilmektedir. Erkek 6grencilerin 1000 gr ve Uzeri
aylik bireysel kanatlt eti tilketim miktar1 orant %32,3
iken bu oran bayan 6grencilerde %14,3 olarak tespit
edilmistir.

Tablo 3’te 6grencilerin ayhk gelir, bireysel aylik gida
harcamast ve bireysel aylk hayvansal gidalara
yaptiklart harcama araliklari, miktarlari ile kanath eti
tiketim miktarina olan etkileri incelenmistir.

Ogrencilerin aylik bireysel gelir aralig1, bireysel olarak
gida harcama araligi ve aylik bireysel hayvansal
gidalara harcama araliklar1 ile kanatl eti tiiketim
diizeyi arasinda anlamli bir iligki oldugu (p<0.05)
belirlenmistir. Aylik bireysel gelir miktart arttikca,
bireysel gida harcama miktar1 ve hayvansal gidalara
yapilan harcama diizeylerinin artmakta ve buna bagh
olarak  Oncelikle kanatlh eti tiketim miktar
artmaktadir. Ogrencilerin aylik 1000 gr ve ftzeri
kanatlt eti tiketim miktari, aylik bireysel gelitleri 300
TL alt: olan &grencilerde %8,6 iken bu oran 1500 TL
tzerinde %38,8 olarak bulunmustur. Bireysel aylik
gida harcama araligt 150 TL altt olan &grencilerde,
1000 gr ve tzeri kanatlt eti tiketim oran1 %11,9 iken
bu oran 500 TL distii olanlarda %48,3 diizeyinde
gerceklesmistir.  Bireysel aylik  hayvansal gida
harcamalar1 50 TL alt1 olan 6grencilerin, 1000 gr ve
tzeri kanatlt eti tiketim orant %10 iken 300 TL dstt
olanlarda %606,6 olarak bulunmustur.

Aylik bireysel gida harcama araliginda gruplar arasinda
dengeli  sayidabilecek  bir  dagilmin  oldugu
gorilmektedir (Tablo 3). 150 TL alt, 150-199, 200-
249, 250-299, 300-499 TL ve 500 TL ve tizeri ayhk
gida harcamasi yapanlarin sirastyla ylzde dagilimlar
(%); 17,4, 19,8, 14,5, 14,9, 21,5 ve 12,0 olarak tespit
edilmistir.

Aylik bireysel hayvansal gidalara yapilan harcamalar
incelendiginde disiik harcama gruplarinda birikimin
oldugu dikkat cekmektedir. Soyle ki aylik 50 TL alti,
50-99, 100-149, 150-199, 200-299 TL ve 300 TL tzeti
harcama yapanlarin sirastyla yiizde dagilimlart (%0);
28,9, 30,2, 19,0, 8,7, 83 wve 50 dizeyinde

bulunmustur.

Tablo 1. Hedeflenen ve uygulanan anketlerin Gniversitelere dagilimi
Table 1. Distribution of targeted and applied surveys to universities

Universite, Sehir Populasyon N Ulagilan Ny,
.. &)

Mehmet Akif Ersoy Universitesi, Burdur 515 29 60

Selguk Universitesi, Konya 795 45 93

Firat Universitesi, Elazig 695 40 89

Toplam 2005 114 242
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Tablo 2. Kanatli eti titketiminde etkili olabilecek faktérlerin degerlendirilmesi
Table 2. Evaluation of factors that may be effective in the consumption of poultry meat

Aylik Bireysel Kanatli Eti Tiiketim Aralig1

Faktorler Hig 500 gr'dan 500-999 1000-1999 gr ng ve Toplam xd p
(Sifir) az gr uzeri
Mehmet Akif P 4 15 26 10 5 60
Egitim Ersoy Uni. Wr  6,7% 25,0% 43,.3% 16,7% 8,3% 100,0%
Gériilen o n 6 22 35 16 10 89
Veteriner Firat Uni. % 6,7% 24,7% 39,3% 18,0% 11,2% 100,0% 8054 04327
Fakiiltesi Seleuk Ui n 4 38 29 12 10 93
clguk Lnt. %o* 43% 40,9% 31,2% 12,9% 10,8% 100,0%
P 3 13 11 2 2 31
1 'Slmf 0, 0, 0, 0, 0, 0, 0,
% 97% 41,9% 35,5% 6,5% 6,5% 100,0%
" 4 16 21 13 6 60
2'Slmf 0, 0, 0, 0, 0, 10, 0,
%t 6,7% 26,7% 35,0% 21,7% 10,0% 100,0%
L " 3 17 21 6 2 49
Suuf Dizeyi 3Sinf %r 61% 34,7% 42,9% 12,2% 41% 100,0% 1865 0.291%
At " 1 11 21 5 4 42
Y 2.4% 26,2% 50,0% 11,9% 9,5% 100,0%
5 St/ Tt n 3 18 16 12 11 60
% 5.0% 30,0% 26,7% 20,0% 18,3% 100,0%
Allemin P 0 8 10 8 3 29
Yaninda % 0,0% 27,6% 34,5% 27,6% 10,3% 100,0%
n 0 3 1 1 0 5
Akraba Yani %E0,0% 60,0% 20,0% 20,0% 0,0% 100,0%
" 3 11 17 6 2 39
Barinma DevletYurda 55, 28,2% 43,6% 15,4% 5,1% 100,0%
Durumu .. 7" 2 15 9 3 0 29 24,753 0.211
Ozel Yurt
%E 6,9% 51,7% 31,0% 10,3% 0,0% 100,0%
Ofrenci Evi " 8 37 52 20 20 137
%r  5.8% 27,0% 38,0% 14,6% 14,6% 100,0%
Diger " 1 1 1 0 0 3
%x 333% 33,3% 33,3% 0,0% 0,0% 100,0%
kel " 1oﬂ(,)b 37}; 601 301 212 1580
Cinsiyer % 6,3% 23,4% 38,0% 19,0% 13,3% 1000% oo o004t
Kadin n 4o, 38 30a 8a 4, 84
%x 48% 45.2% 35,7% 9,5% 48% 100,0%
Hayvansal Fvet " Ga 27, 32, 20, 10, 95
Guda %E63% 28,4% 33,7% 21,1% 10,5% 100,0%
Tiketim P 8. 48, 58, 18, 15, 147 3785 0441
DUZC}YIHIZ ' Flayir
Sizce Yeterli %x  54% 32,7% 39,5% 12,2% 10,2% 100,0%
mi?

* Satir ylizdeleri hesaplanmugtir.
T Pearson Exact Ki-Kare Test
* Continuity Correction Ki-Kare Test
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Tablo 3. Kanath eti tiiketiminde etkili olabilecek ekonomik faktérlerin degerlendirilmesi
Table 3. Evaluation of economic factors that may be effective in poultry meat consumption

Faktérler Aylik Bireysel Kanatli Eti Tiiketim Aralig1 Toplam iz
Hig (Stfir) 500 gr'dan az__ 500-999 gr _ 1000-1999 gr _ 2Kg ve iizeri P X P
” 2ab 13, Ga 1a Tab 23
300 TL Al %o 8,7% 56,5% 26,1% 43% 43% 100,0%
P 2, 18, 16, 4, 5, 45
300-499 TL %o* 4.4% 40,0% 35,6% 8,9% 11,1% 100,0%
. 7" 5. 19, 23, 10. Ob 57
Bireysel SU0-749TL. %o 8,8% 33,3% 40,4% 17,5% 0,0% 100,0%
aylik gelir 0 o 5 i p " 34,626 0,021
arahg1 750.999T1. n a a, b 3a,b b b
%* 0,0% 29,3% 31,7% 24,4% 14,6% 100,0%
n 2a,b 8b 21, Tab 7a 45
1000-1499 L/, 4.4% 17,8% 46,7% 15,6% 15,6% 100,0%
1500 TL ve n 3 5b 11ap Ga, b 6a 31
Uzeri 9%* 9.7% 16,1% 35,5% 19,4% 19,4% 100,0%
n 2a,b, ¢,d 17¢,4 18,4 2a 3ub,cd 42
1507 alt %o 4.8% 40,5% 42,9% 4.8% 71% 100,0%
150199 n 3.b 22 15,1 Tab 1a 48
%* 6,3% 45,8% 31,3% 14,6% 2,1% 100,0%
Bireysel 7" 4, 1246 17, 2b, ¢ 0O 35
aylik gida 200-249T1. %o 11,4% 34,3% 48,6% 5,7% 0,0% 100,0%
harcama ” Tab 7 14,1 10, 4ot 36 46,452 0,001
Ny 250-299TL " b : b -
araligt %p* 2,8% 19,4% 38,9% 27,8% 11,1% 100,0%
n 4a,b 14, 14y, 9a,b 11, 52
300-499 TL %o 7.7% 26,9% 26,9% 17,3% 21,2% 100,0%
. n 04, 3h 12, ¢ 8ac [ 29
SUOTL ve Uzert 0,0% 10,3% 41,4% 27,6% 20,7% 100,0%
n 104 35, 185 2¢ 5p, ¢ 70
50 TL alu %o 14,3% 50,0% 25.7% 2,9% 71% 100,0%
7 2a,b 19 37, 104, 54b 73
Bireysel 50-99TL %o 2,7% 26,0% 50,7% 13,7% 6,8% 100,0%
aylik P 1, 10, 22, 10, 3, 46
hayvansal 100-149 TL. %o 2,2% 21,7% 47.8% 21,7% 6,5% 100,0% .
gidalara n 04 5a Ga 9 1a 21 77,154 0,001
harcama 150-199TL. %o 0,0% 23,8% 28,6% 42,9% 4.8% 100,0%
aralift n 04 5a 5a 4ob [G8 20
200-299 TL %o 0,0% 25,0% 25,0% 20,0% 30,0% 100,0%
300 TL ve n Tab 1p 25 30 54 12
iizeri %o 8,3% 8,3% 16,7% 25,0% 41,7% 100,0%

* Satir yiizdeleri hesaplanmistir.
T Pearson Exact Ki-Kare Test
* Continuity Correction Ki-Kare Test

TARTISMA ve SONUC

Toplumu olusturan fertlerin  yeterli ve dengeli
beslenmeleri icin gerek devletlere gerekse ailelere
buyik gérevler dismektedir. Bu baglamda en buytk
risk grubu olan c¢ocuklara ve genclere buylime
streglerinde gereken destegin verilmesi ve dogru
beslenme egilimlerinin kazandirilmast gerekmektedir.
Bu kapsamda Thurkiye’de gen¢ nilifusun beslenme
aliskanliklart ve davranglarimin diizenli takip edilerek
zamaninda ve uygulanabilir politikalarin olusturulmasi
gelecek  nesillerin  yetistirilmesinde  6nem  arz
etmektedir.

Arastirmanin  bulgulari konu ile benzer c¢alismalar
itibariyle degerlendirildiginde, Cevger ve ark. (2008)
tarafindan yapilan ¢alismada Ggrencilerin aylik bireysel
beyaz et titketimi titlere goére 1 kg ve iizerinde olan
ogrencilerin orani, tavuk etinde %60,6 hindi ile diger
kanatlt etlerinde %2,4 olarak tespit edilmistir. Yapilan
diger bir calismada 6grencilerden %58,8’nin aylik 1 kg
ve Uzerinde beyaz et tiikettikleri bildirilmistir
(Sari6zkan ve ark. 2007). Elazig’da yapilan bir baska
calismada ise veteriner fakiiltesi 6grencilerinin

%21,9u aylik 1 kg tzeri kanath eti tikettikleri
belirtilmistir (Gékhan 2013). Arastirma kapsaminda 1
kg ve tzerinde kanath eti tiketen Sgrencilerin %26
oraninda olup diger calismalarin ¢oguna kiyasla diisiik
bulunmustur.

Artvin’de Universite Ogrencilerine yonelik
gerceklestirilen bagka bir calismada  katlimceilarin
haftalik tavuk eti tiketimi 1,3 kg diizeyinde
bildirilmistir (Iskender ve ark. 2015). Samsun ilinde
veteriner fakiltesi 6grencileri ile yapilan diger bir
arastirmada ise Ogrencilerin aylik kanatl eti tiketim
miktart 987 ¢ diizeyinde bulunmustur (Senttrk 2011).
Arastirma kapsaminda Ogrencilerin aylik kanath et
tiketim miktart 1,1 kg diizeyinde olup veteriner
fakiltesinde  gerceklesen  calisma  ile  benzer
bulunmustur.

Arastirma bulgularinda tavuk eti titketim miktarina
etkili olabilecek faktorler degerlendirildiginde; egitim
gorillen sehrin, fakiltenin, sinif diizeyinin, barinma
durumunun etkili olmadigi gérilmektedir (Tablo 1).
Bununla kismen iligkili bir ¢calismada ise gelir gruplari
arasinda yerlesim yerinin gida talepleri Uzerine etkili
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olmadigt belirtilmistir (Sengtil 2004). Yaptigimiz
calismada ise sadece cinsiyetin etkili oldugu, bu
durumunda erkek Sgrencilerde 1-2 kg arast tavuk eti
tilketenlerin sayisinin daha fazla olmasi ve toplam
tavuk eti tiketiminin erkek &grencilerde bayan
Ogrencilere gore daha fazla olmast durumlarindan
kaynaklanmaktadir. Hayvansal gida tiketim diizeyini
yeterli bulup bulmama fikri ile beyaz et tiiketim
miktari arasinda anlamli iliski bulunmamasinin
nedenin veteriner fakiltesi 6grencilerinin bulytk bir
cogunlugunun titketim dlizeyini yeterli gdrmeyisinden
kaynaklandigi tahmin edilmektedi.

Kanatlt eti tiketiminde etkili olan faktdrler bireysel
aylik gelir, bireysel aylik gida harcamast ve bireysel
aylik hayvansal gida harcama diizeyi olarak tespit
edilmistir. Aylik bireysel gelir arttikca kanatl eti
tiketimi diger calismalarla benzer olarak artmustir
(Sari6zkan ve ark. 2007). 500-749 TL araligina kadar
kanatll eti tiiketenlerin sayist 6nce  artmakta,
sonrasinda gelir artmaya devam ettikge kanatlt eti
tiketenlerin sayist azalmaktadir. Gelir belirli bir
noktaya kadar artarken kanath eti tiketimi Once
artmakta, gelir artmaya devam ettikce kanatll eti
tiketim miktart azalmaktadir. Gelir artinca kanath eti
haricindeki diger et ve et driinlerinin tercih
edilmesinden dolayt bu durumun sekillendigi tahmin
edilmektedit.

Gida harcama oranlari gruplar arasinda dengeli
sayllabilecek  bir dagiim  gbstermesine karsin,
hayvansal gidalara yapilan harcama gruplarinda ise
distik harcama gruplarinda yogunlagsmanin olmasi
dikkat ¢ekici niteliktedir. Ogrencilerin gida biitcesinde
fiyatlar1 daha distk nitelikte olan hayvansal olmayan
gidalara agirhk verdigi, hayvansal trlnlerde asgari
dizeyde bitce ayirarak tiketimde bulunduklar
anlastimaktadir.

Buradan hareketle Turkiye’de yasanacak ekonomik
yilesme ve refah artislarma bagl olarak, 6grenci
gelirlerinin ~ artmasina imkan olanak saglayacak
gelismelerle 6grencilerin bireysel gida harcamalart da
artacaktir. Buna bagl olarak 6ncelikli olarak hayvansal
gidalara olan talep artacak, bunlar arasinda da
hayvansal et ve et triinlerinde fiyatt ve ulasilabilirligi
ilk sirada gelen kanath etine olan talebin artmasi s6z
konusu olacaktir (Erdogan ve Cicek 2015). Gelir
artmast haricinde ise Uretim maliyetlerinin asag
¢ekilmesine olanak saglayacak bir takim destek, tesvik
ve tedbirlerinde dolaylt olarak tiiketicilerin satin alma
glictind artiracagindan dolay, Gniversite dgrencilerinin
de kanatli etine olan talebini artiracaktir.
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ABSTRACT

Organic chicken production in the world increases every year according to the consumer demands. Therefore, a
higher awareness of the microbial quality of organic poultry meat is important for public health, food safety and
product shelf life. In this study was used 240 of frozen organic chicken meat, drumstick (n:80), breast (n:80) and
leg quarter (n:80) as the material. Microbiological analyses were conducted to determine the counts of total
mesophilic aerobic bacteria (TMAB), total psychotropic aerobic bacteria (TPAB), Pseudomonas spp., coliforms, E.
coli, molds, and yeasts in all samples. It was determined that 100%, 100%, 100%, 81.6%, 54.1%, 34.1%, and 83.3%
of the analyzed samples (N:240) were contaminated with TMAB, TPAB, Pseudomonas spp., coliforms, E. coli,
molds and yeasts, respectively. Moreover, the mean counts of TMAB was 4.99+0.80 logio cfu/g, the TPAB was
5.29£0.96 logio cfu/g, the coliforms were 3.53 + 0.92 log 10 cfu/g, E. coli was 2.451+0.65 logio cfu/g, Pseudomonas
spp. was 4.6311.10 logio cfu/g, mold was 2.0310.42 logio cfu/g and yeast was 3.68%1.13 logio cfu/g. These
results indicate that organic chicken meat can be contaminated with various microorganisms that affect the shelf
life and hygienic quality.

Keywords: Chicken meat, Hygiene, Microbiological quality, Organic

kkk

Organik Tavuk Etlerinin Mikrobiyolojik Kalitesi

oz

Organik tavuk eti Gretimi tiiketici tercihlerine baglt olarak her gecen giin artmaktadir. Bu artisa baglt olarak
organik tavuk etlerinin mikrobiyal kalitesinin daha yakindan bilinmesi hem halk saghgt hem de gida giivenligi ile
trtinin raf 6mrd bakimindan 6nemlidir. Bu arastirmada baget (n:80), gégiis (n:80) ve kalcali but (n:80) olmak
tzere toplam 240 adet donmus organik tavuk parca eti materyal olarak kullaniddi. Ttim 6rneklerde toplam
mezofilik aerobik bakteri (TMAB), toplam psikrotrof aerobik bakteri (TPAB), Pseudomonas spp., koliform bakteri,
E. coli ile kiif ve maya sayisinin tespiti icin mikrobiyolojik analizler gerceklestirildi. Analiz edilen tavuk parca
etlerinin (N:240) strastyla % 100, % 100, % 100, % 81.6, % 54.1, % 34.1 ve % 83.3%aniin TMAB, TPAB,
Psendomonas spp., koliform, E. co/i, kiif ve maya ile kontamine oldugu belirlendi. Ayrica Srneklerdeki (IN:240)
ortalama TMAB sayist 4.9910.80 logio kob/g, TPAB sayist 5.2910.96 logio kob/g, koliform bakteri sayist
3.5310.92 logio kob/g, E. coli sayist 2.45%0.65 logio kob/g, Psendomonas spp. sayist 4.6311.10 logiokob/g, kif sayist
2.03£0.42 logio kob/g ve maya sayist 3.68%1.13 logio kob/g dizeyinde bulundu. Bu sonuglar organik tavuk
etlerinin hem raf émrii hem de hijyenik kalitesi tizerine etkili mikroorganizmalar ile kontamine olabilecegini
gOstermektedir.

Anahtar Kelimeler: Hijyen, Mikrobiyolojik kalite, Tavuk eti, Organik
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INTRODUCTION

Chicken meat is an essential source of animal origin
food, which contains amino acids that are necessary
for high human nutrition, and it is cheaper than red
meat (Marangoni et al. 2015). However, with the
changing consumer perception in the last 20 years,
poultry production has become more environmentally
friendly where animal welfare is more important
(Harvey et al. 2016, Dervilly-Pinel et al. 2017). The
term “organic” as defined in 2002 by the US
Department  of Agriculture (USDA), National
Organic Program of the Agriculture Marketing
Setvice, applies to specific methods of production of
crops and livestock aimed to protect natural resources
and conserve biodiversity. In this production system,
crops are verified as organic when certain agricultural
practices are not performed or specific compounds
are not used, including sewage sludge, synthetic
fertilizers, genetically modified organisms, and
prohibited pesticides. Organic chicken production
system aims to raise the wellbeing conditions of
animals by raising them in a environment similar to
the natural life of the chickens and minimize the
chemical risks that may arise from the meat obtained
from these chickens (Fanatico et al. 2007, Ipek and
S6ézctii 2015). Statistical data show that the total
organic chicken meat production in the European
Union was 41 million in 2015 and reached 43 million
in 2016 (Anonymous 2018a, Anonymous 2018b)
while the organic broiler production in the United
States was 9 million in 2008 and reached 22 million in
2016. Organic broiler meat sales in the United States
were 451 million USD in 2014 and reached 750
million in 2016 (Anonymous 2018d, Anonymous
2017b, Anonymous 2017a). According to the data of
the Ministry of Agriculture and Forest in Turkey, the
number of organic broiler farms was 5 in 2012 and
reached 23 in 2015. These data indicate that the
organic chicken production increases every year to
reach a broad consumer mass in the wotld. Moteover,
it requires a better knowledge of the microbiological
risks of chicken meat regarding public health and
food safety. However, according to the national and
international food codices, the organic poultry meat is
evaluated based on the determined microbiological
parameters and the limits for chicken meat produced
by conventional methods. Therefore, the microbial
risks related to organic chicken meat are not
evaluated on a broader scale regarding food safety
and public health; thus, the consumer awareness of
microbial hazards remains at a lower level (Harvey et
al. 2016). Previous limited studies have shown that
like conventional chicken meat, organic chicken meat
can also be contaminated with microorganisms in
stages from production to consumption. In a study
on the microbiological profile of organic chicken
meat have reported that the total mesophilic aerobic
bacteria, coliform and E. w/ counts to be 2.8 log
cfu/ml, 1.5 log cfu/ml and 1.3 log cfu/ml,

respectively and determined the Salwonella spp. and
Campylobacter spp. prevalence to be 20% and 28%,
respectively (Scheinberg et al. 2013). Kijlstra and
Eijck (2006) have reported that 27% of the organic
broiler meat was contaminated with Campylobacter
Jguni and 73% with Campylobacter coli, whereas Van
Loo et al. (2012) reported 49% of the organic chicken
carcasses were contaminated with L. zonocytogenes.
Previous studies on this subject showed that the
scientific studies usually focus on the microbiological
quality of conventional chicken meat or the presence
of pathogenic microorganisms in organic chicken
meat (Lestari et al. 2009, Kim et al. 2017). The
present study aims to determine the level of
contamination regarding microorganisms used as
hygiene indicator (coliform and FE. /) and
deteriorative indicator (total mesophilic aerobic
bacteria, total psychotropic aerobic  bacteria,
Psendomonas spp., mold, and yeast) in organic chicken
meat parts offered to consumers.

MATERIAL and METHOD

Sample collection

Within the scope of the regulations in Turkey, the
products of the brands of the companies that
produce organic chicken meat can be obtained from
the super markets and online shopping stores. Thus,
240 organic frozen chicken meat parts (80 each of
drumsticks, breasts, and leg quarters) sold in the
super markets in Diyarbakir city and online shopping
stores that operating at the national level were used as
the study material. Frozen chicken meat parts were
defrosted at refrigerator. Microbiological analyses
were conducted immediately after the defrosting
process. The production dates and expiration dates of
the chicken meat samples collected were within limits
determined by the relevant legislation.

Sample preparation

For the microbiological analysis of each chicken
sample, 10 g of each chicken sample was taken under
aseptic conditions using a sterile pensette and scalpel
and placed in a sterile sampling bag (Bag Filter,
France). Then, 90 mL 0.1% sterile peptone water
LAB M, UK) was added to ecach sampling bag
containing 10 ¢ sample and homogenized for 2
minutes in a stomacher (Easy Mix-G560E, France).
To determine the number of microorganisms in each
sample, the decimal dilutions were prepared in the
tubes with 9 ml of 0.1% sterile peptone water.

Total mesophilic aerobic bacteria (TMAB):
Enumeration of TMAB was performed by using Plate
Count Agar (PCA) (LAB M, UK). Duplicate pour
plates were made from each dilution. Plates were
incubated at 37 °C for 24-48 h. All colonies from the
appropriate dilution were counted as mesophilic
aerobic bacteria (Harrigan 1998).
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Total psychotropic aerobic bacteria (TPAB):
Enumeration of TPAB was performed by using Plate
Count Agar (PCA) (LAB M, UK). Duplicate pour
plates were made from each dilution. Plates were
incubated at 5 °C for 7 days. All colonies from the
appropriate dilution were counted as psychotropic
aerobic bacteria (Harrigan 1998).

Coliform bacteria: Enumeration of coliforms was
performed by using Violet Red Bile Lactose Agar
(VRBLA) (Merck, Germany). Duplicate pour plates
were made from each dilution. The plates were
incubated at 37 °C for 24-48 h. Pink-red colonies
from the appropriate dilution were counted as
coliform bacteria (Harrigan 1998).

E. coli: For the enumeration of E. /i was used
Tryptone Bile X Glucuronide (TBX) Agar (Merck,
Germany). Duplicate pour plates were made from
each dilution. Plates were incubated at 44 °C for 24 h.
Typical blue-green colonies from the appropriate
dilution were counted as E.co/7 (ISO 2001).

Pseudomonas spp.: To determine Pseudomonas spp.,
the prepared dilutions were inoculated onto
Pseudomonas Agar (Oxoid, UK) plates containing
Pseudomonas CFC Selective Supplement (Oxoid,
UK) and glycerol. Duplicate spread plates were made
from each dilution. These plates were incubated for
48 hours at 30 °C, and then end of the incubation all
colonies were enumerated as Pseudomonas  spp.
(Harrigan 1998).

Mold and yeast: To determine mold and yeast
counts, 10% tartaric acid added Potato Dextrose Agar

(PDA) (LAB M, UK) was used. Duplicate pour plates
were made from each dilution, and then the plates
were incubated for five days at 22 “C (Andrew 1992).
Following the incubation, the colonies with soft
mucoid consistency, oval or rounded edges were
evaluated as yeast, whereas those with a “puffy
cotton” mycelium appearance were evaluated as
molds.

Data analysis

In this study, the minimum detectable limit for
Psendomonas spp. was designated to be 10?2 and 10! for
the remaining microorganisms. The colonies growing
in petri dishes were enumerated and recorded as
cfu/g. Then, these data were converted to logio cfu/g
unit and evaluated wusing standard deviation,
minimum-maximum values and averages in the SPSS
(16.0) software program.

RESULTS

It was determined that 100%, 100%, 100%, 81.6%,
54.1%, 34.1%, and 83.3% of the analyzed samples
(n:240) were contaminated with TMAB, TPAB,
Psendomonas spp., coliform, E. coli, mold and yeasts,
respectively (Table 1). In chicken meat parts, the
mean TMAB count was 4.9910.80 logio cfu/g; the
mean TPAB count was 5.2910.96 logiy cfu/g, the
mean coliform count was 3.5310.92 logio cfu/g, the
mean E. /i count was 2.45%0.65 logio cfu/ g, the
mean Pseudomonas spp. count was 4.63+1.10 logio
cfu/ g, the mean mold count was 2.031£0.42 logio
cfu/g, and the mean yeast count was 3.68+1.13 logio
cfu/g (Table 1).

Table 1. Distribution and number of microorganisms detected in organic chicken meat patts (logio cfu/g)

The average microorganism numbers in
the analyzed samples (IN: 240)

Distribution of microorganisms according to
chicken meat parts

Mictootganism Minimum  Maximum Mean * SD* Drumstickd Breastd Leg quarterd
TMAB 3.04 6.90 4.99£0.80 5.15£0.63 5.10£0.95 4.71£0.72
TPAB 3.25 7.94 5.29£0.96 5.65£0.80 5.12%1.0 5.10£0.98
Coliform 1.30 5.60 3.53%£0.92 3.65%0.75 3.71£1.13 3.08£0.67
E. coli 1.27 3.99 2.45+0.65 2.41+0.66 2.6710.65 2.181+0.52
Pseudomonas spp. 2.00 6.32 4.63%£1.10 5.16%0.47 4.30£0.82 4.44%1.53
Mold 1.27 3.04 2.03£0.42 2.08£0.45 2.07£0.35 1.931+0.42
Yeast 1.30 5.44 3.68+1.13 3.66%1.06 4.10+0.98 3.36+1.21

*SD: Standard deviation
4 The number of analyzed samples (n: 80)
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DISCUSSION

Organic food sector has become a fast-growing
sector in the international food market during the
past decade (Willer and Lernoud 2016). The increased
consumer sensitivity to healthy eating and eco-
friendly products has contributed to this rapid
growth. Like conventional foods, possible microbial
contaminations in organic foods can cause serious
problems regarding public health and food safety.
Moreover, these contaminants can cause undesirable
conditions including shortening of the shelf-life or
deterioration. Therefore, like conventional chicken
meat, it is important to know the microbiological
quality of organic chicken meat to prevent the risks
mentioned above or undesirable consequences. The
information on TMAB in meat and meat products is
used as an indicator to determine whether the
production and preservation are performed under
appropriate conditions (Sofos 1994). In the present
study, the TMAB in the chicken drumstick, breast,
and leg quarter samples were found to be 5.15£0.63
logio cfu/g, 5.10%£0.95 logio cfu/g, and 4.71£0.72
logio cfu/g, respectively, and the TMAB did not
exceed the maximum acceptable level for chicken
meat 7 logio cfu/g determined by the International
Commission on Microbiological Specifications for
Foods in any sample (Table 1) (ICFMH 1986).
Scheinberg et al. (2013) reported the average TMAB
in 50 fresh organic chicken carcasses (analyzed by the
rinse method) as 2.8%0,7 logio cfu/ml, while Hardy et
al. (2013) reported the highest and the lowest TMAB
in 50 fresh organic chicken carcasses at 3.4 logio
cfu/ml and 4.8 logio cfu/ml, respectively. The higher
results obtained in our study were associated with
variables including the number of samples analyzed,
sample type, and the analysis methods used in the
studies and geographical differences.

Psychotropic bacteria, Psendomonas spp., Shewanella
putrefaciens  and  the psychotrophic  strains of
Enterobacteriaceae are the dominant bacteria in the
microbiological flora in chilled or frozen chicken
meats (Gallo et al. 1988, Mead 2004a, Adams and
Moss 2007, Ray and Bhunia 2007). Information on
the microbiological load regarding these bacteria is
regarded as important regarding preservation of
product quality (Russell 2000, Alvarez-Astorga et al.
2002). Depending on the type of microorganism, the
level of deterioration can vary between 106 cfu/g and
108 cfu/g, and like other food products, TPAB and
Pseudomonas spp. counts higher than 108 cfu/g in
chicken meat indicate deteriorated product (Adams
and Moss 2007). In the present study, the average
TPAB was 5.2910.96 logio cfu/g, and Pseudomonas
spp. was 4.6311.10 logio cfu/g. Moreover, the TPAB
and Pseudomonas spp. counts did not exceed 108 cfu/g
in any sample; however, in 6.2% of the drumstick and
breast samples and 3.7% of the breast samples, the
TPAB was found to be 107 cfu/g. There are no

previous studies that determine the TPAB and
Psendomonas spp., counts in the frozen organic chicken
meat while the TPAB in conventional chicken meat
was between 3.11 logio cfu/g and 5.63 logio cfu/g,
and Pseudomonas spp. counts varied between 1 logio
cfu/g and 4.62 logyo cfu/g (Efe and Gumissoy 2005,
Giingen and Buyuky6rik 2005, Patsias et al. 2008,
Atlan and Isleyici 2012, Santosh et al. 2014). In the
Turkish Food Codex Microbiological —Critetia
Regulation (Anonymous 2018c), there is no limit for
the TPAB or Pseudomonas spp. counts in fresh or
frozen chicken meat.

The detection of an indicator in food or the presence
of this indicator microorganism above a certain limit
in the food indicates that food may be contaminated
with pathogenic microorganisms. Coliform and E. co//
bacteria are the most widely wused indicator
microorganisms (Rangel 2005, Lima et al. 2017).
Coliform group bacteria are considered as indicators
of a direct or indirect fecal contamination, while E.
coli is considered as a direct indicator of fecal
contamination. Therefore, the detection of coliform
and E. /i bacteria in poultry meat is often adopted to
determine the hygienic quality of the product. In the
present study, of the 240 frozen organic chicken meat
parts, coliforms were detected in 81.6% and E. coli
was detected in 54.1%. The average coliform counts
in drumstick, breast and leg quarter samples were
3.65%0.75 logio cfu/g, 3.71£1.13 logio cfu/g and
3.0810.67 logio cfu/g, respectively while the average
E. cwli counts were 2.41%0.66, 2.67+0.65 and
2.18%0.52 logio cfu/g, trespectively (Table 1). In
contrast to our results, Scheinberg et al. (2013)
determined that the coliform (1.5 logio cfu/ml) and E.
coli (1.3 logio cfu/ml) count in organic fresh chicken
meats obtained by the rinse method were lower. The
differences between the results could be related to the
inadequacy of the rinse method wused for
microorganism recovery by these researchers in the
detection of microorganisms (Jorgensen et al. 2002,
Fletcher 2006, Berrang et al. 2017). In the Turkish
Food Codex Microbiological Criteria Regulation
(2011) there are no limits for E. ¢/i and the coliform
counts in chicken meat. Mold and yeasts are a part of
the aerobic flora and contaminate the products
through environmental sources such as air, water,
soil, tools, and equipment. Although these organisms
do not cause foodborne poisoning, they play an
important role in the degradation of food and the
shortening of shelf life (Petruzzi et al. 2017, Synder
and Worobo 2018). In the present study, the average
mold counts in drumstick, breast and leg quarter
samples were found to be 2.08+0.45 logio cfu/g,
2.07£0.35 logio cfu/g, 1.9310,42 logi cfu/g,
respectively, while the average yeast counts were
found to be 3.66£1.06 logio cfu/g, 4.10£0.98 logio
cfu/g, 3.36£1.21 logio cfu/g, respectively. Moreover,
34.1% of 240 chicken meat parts were contaminated
with mold, and 83.3% of them were contaminated
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with yeasts. There are no results reported on the
mold and yeast counts in organic chicken meats in the
literature while Kingsbury (2006) have reported that
only 6% of the chicken samples were contaminated
with mold and yeasts.

In organic poultry production, restrictions on the use
of antibiotics and antiparasitic drugs, and outdoor
breeding of the animals play a role in increasing the
microbial risks of organic poultry meat (Thamsborg
2001, Engvall 2001, Mead 2004b). The TMAB,
TPAB, E. e/, coliform, Pseudomonas spp., mold and
yeast counts in the present study were different
(lower or higher results) from the results of the
studies carried out with conventional frozen chicken
meats depending on the type of microorganism
(Eglezos et al. 2008, Patsias et al. 2008, Atlan and
Isleyici 2012, Santosh et al. 2014, Fernandes et al.
2016). Thus, it is difficult to ascertain that the TMAB,
TPAB, E. cli, coliform, Pseudomonas spp., mold and
yeast counts in organic chicken meat analyzed in this
study were higher than those reported in
conventional chicken meat.

CONCLUSION

This is the first study to determine the counts of
some microorganisms affecting the hygienic quality
and the shelf-life of frozen organic chicken meat
parts sold at the retail level in Turkey. Especially, the
presence of coliform (81.6%) and E. w/ (54.1%)
bacteria in organic chicken meat parts indicates that
fecal pathogenic microorganisms can be found in
organic chicken meats. The hygienic conditions at all
stages (from the farm to the table), compliance with
the implementation of international food safety
systems, and consumption of the organic chicken
meats following an adequate/efficacious heat
treatment according to the general hygiene rules are
essential to increase the shelf-life and reduce the
microbial risks of organic chicken meat.
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ABSTRACT

The material of this case report was a 1.5-year-old French Mastiff dog who was brought to Afyon Kocatepe
University Animal Hospital with complaints of latergia, ascites and exercise- intolerance. Auscultation revealed
severe systolic murmur and arrhythmia at tricuspid valve level. Radiological examination revealed pleural effusion,
right atrial dilatation and total heart enlargement. After echocardiographic examination, right atrial dilatation,
moderate tricuspidal valve insufficiency due to tricuspidal maformation and tricuspid leaflets were located in
approximately 2cm apex according to mitral valve leaflets. M-mode examination revealed signs of heart failure
(EF = 13, FS = 6). In abdominal USG, hematomegaly and ascites were the main findings. In the treatment
procedure, ascites and pleural effusion were evacuated in a controlled manner. Medically; amoxicillin clavunic acid
(25mg / kg / IM, one week), furosemide (2mg / kg, PO), enalapril (0.5mg / kg, PO), pimobendan (0.5mg / kg,
PO) and cardiac diet were prescribed to the patient. Digoxin (0.008mg / kg) was used for arrhythmia. The
patient, who had regular controls, died eight months after the start of treatment. Due to the typical
echocardiographic findings, Ebstein's anomaly can be easily recognized by a cardiologist. However, it is also a fact
that it is often overlooked. Therefore, the actual incidence may be higher.

Keywords: Echocardiography, right heart failure, ascites, pleural effusion, dog, Ebstein anomaly.
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Bir Fransiz Mastiffte Ebstein Anomali

oz

Bu olgu sunumunun materyalini, Afyon Kocatepe Universitesi Hayvan Hastanesine letatji, asites ve ekzersiz
int6leranst sikayetleriyle getirilen 1.5 yash Fransiz Mastiff kopek olusturdu. Oskiltasyonda trikiispit kapak
seviyesinde siddetli sistolik murmur ve aritmi tespit edildi. Radyolojik incelemede pleural effiizyon, sag atrial
dilatasyon ve total kalp buyiimesi belitlendi. Sonrasinda gerceklestirilen ekokardiyografik muayenede sag atrial
dilatasyon, trikiispital maformasyona bagli olarak orta derecede trikiispital kapak yetmezligi ve trikispit
yaprakeiklarinin mitral kapak yaprakeiklarina gére, yaklastk 2cm apekste yerlesim gosterdigi tespit edildi. M-mod
muayenede kalp yetmezligi bulgular belirlendi (EF=13, FS=06). Abdominal USG’de ise hematomegali ve asites
ana bulgulardi. Tedavi prosediiriinde; asit ve pleural effiizyon kontrollii bir sekilde bosaltildi. Medikal olarak;
amoksisilin klavunik asit (25mg/kg/IM, bir hafta), furosemid (2mg/kg, PO), enalapril (0.5mg/kg, PO),
pimobendan (0,5mg/kg, PO) ve kardiyak diyet recete edildi. Aritmi icin digoxin (0.008mg/kg) kullanildt. Diizenli
kontrolleri gerceklestirilen hasta tedavi baslangicindan sekiz ay sonra kaybedildi. Ebstein anomali sahip oldugu
tpik ekokardiyografik bulgular nedeniyle "uzman" bir kardiyolog tarafindan kolayca taninabilir. Ancak cogu
zaman gozden kagirildigt da bir gercektir. Bu nedenle reel insidanst daha ytiksek olabilir.

Anahtar Kelimeler: Ekokardiyografi, sag kalp yetmezligi, pleural effizyon, képek, Ebstein anomali
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GIRIS

Ebstein anomali tirikiispid kapagin
malformasyonlarindan  (trikiispit ~ dispilazi) biridir
(Takemura ve ark. 2003). Tlk olarak 1866°da Wilbelm
Ebstein  tarafindan  tanimlanmugtir.  Heterojen
faktérlerin - bu  anomaliden sorumlu olabilecegi
dustinilmektedir (Narin 2008). Ebstein anomalide
trikiispit kapagin septal ve basal yaprak¢iginin mitral
kapaga gbre apekse yakin yerlesimi s6z konusudur.
Bildirilen vakalar iki yasin altindadir. Vakalarda klinik
olarak eksersiz intSleransi, sistolik trikispital murmur,
asites ve letarji bildirilmistir. ~ Ebstein anomali
kopeklerde ve insanlarda stk gézlenmeyen konjenital
bir kalp hastaligidir (Eyster ve ark. 1977, Cave 2001,
Takemura ve ark. 2003, Deprest ve ark. 2006, Narin
2008, Chot ve ark. 2009, Neetu 2017).

Sunulan bu vaka Tirkiye’de bildirilen tG¢tinct (Yimaz
ve ark. 2015, Alihosseini ve ark. 2018), diinyada bir
Fransiz Mastiff'te ise bildirilen ikinci vakadir (Netuu
ve ark. 2017). Bu yonleriyle literatiire katk: saglayacagt
distntlmektedit.

Vaka Raporu

Bu olgunun materyalini, Afyon Kocatepe Universitesi
Hayvan Hastanesine latetji, asites, ekzersiz intleransi
sikayetleriyle bagvuran 1.5 yasli, erkek Fransiz Mastiff
kopek olusturdu. Oskiiltasyonda trikispit kapak
seviyesinde siddetli sistolik murmur ve aritmi tespit
edildi. Biyokimyasal ve hematolojik 6l¢timler referans
stnurlar igerisindeydi. Yapilan torasik ve abdominal

radyolojik incelemede asites, pleural effiizyon, total
kalp buyiimesi ve sag atrial dilastasyon tespit edildi
(Resim1, 2). Kardiyoloji servisimizde M-mode, 2D,
renkli ve CW doppler ekokardiyografik muayene
gerceklestirildi (Resim3-6). Ekokardiyografik olarak;
sag atrial dilatasyon ve trikiispital yaprake¢iklarin mitral
kapak yaprakciklarina goére yaklastk 2 cm. apekse
yetlesim gOsterdigi belirlendi. Trikispital
malformasyona  baglt olarak trikispital —kapak
yetmezIligi tespit edildi (TRV=253.8 c¢m/s). Sol kalp
fonksiyonlart M-mod muayene ile degerlendirildi.
Muayenede sol kalp yetmezligi bulgulart tespit
edilmistir  (EF=13, FS=06). Hastada, radyolojik
muayene ile uyumlu olarak, pleural effiizyon gorildi.
Yapilan abdominal USG incelemede hematomegali ve
asites belitlendi. Torakosentez sonucu alinan Srnekte
total kolestrol (TC) (143.2 mg/dl) ve trigliserid (TG)
(645.01 mg/dl) olctimleri yapildi ve silotoraks tanist
kondu.

Tedavide; diizenli araliklarla gelisen asit ve pleural
effizyon kontrolli bir sekilde ve yavas olarak
bosaltildi. Hasta medikal olarak; amoksisilin klavunik
asit (25mg/kg/IM, bir hafta), furosemid (2mg/kg,
PO), enalapril (0.5mg/kg, PO), pimobendan
(0,5mg/kg, PO) ve kardiyak diyet ile tedavi altina
alindi. Aritmi i¢in digoxin (0.008mg/kg) kullanild:.
Hastamuz, rutin olarak, her 15 giinde bir kez kontrole
cagirlde. Ilk kontrollerde hastada klinik diizelme tespit
edildi. Tlk tedaviden 8 ay sonra hasta kaybedilmistir.

Resim 1. Abdominal radyografide asites goriinimii
Figure 1. Abdominal radiography ascites image
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Resim 2. Toraks radyografide ters D formu ve
pleural effiizyon

Figure 2. Inverse D form and pleural effusion on
thorax radiography
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Resim 3. Ekokardiyografik muayenede trikiispit kapagin mitral
kapaga gére apekse yerlesimi
Figure 3. Echocardiographic examination of the tricuspid
valve more mitral valve than the placement of the apex
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Resim 4. Ekokardiyografik muayenede trikispital yetmezlik
Figure 4. Tricuspidal insufficiency in echocardiographic
examination
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Resim 5. Ekokardiyografik muayenede trikiispital yetmezligin

renkli doppler gériintist

Figure 5. Color doppler image of tricuspidal insufficiency in

echocardiographic examination
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Resim 6. Ekokardiyografik muayenede pleural effizyon.
Figure 6. Pleural effusion on echocardiographic examination.

TARTISMA

Kopek ve Kedilerde konjenital ve sekonder trikispit
kapak anomalileri nadir olarak bildirilmektedir
(Tidholm 1997, Sousa ve ark. 2006, Paslawska ve ark.
2013). Trikispit kapak displazisi insidanst képeklerde
meydana gelen tim konjenital kalp defektlerinin %7-
7.5'unu olusturur (Tidholm 1997). Buyuk ve saf 1k
kopekler, 6zellikle Labrador Retriever, Boxer, Alman
Coban Képegi ve Mastiffler en ¢ok etkilenen irklardir
(Paslawska ve ark. 2013, Neetu ve ark. 2017). Sunulan
olgu materyalini de, benzer olarak, bir Fransiz Mastiff
kopek olusturdu.

Sag kalp yetmezliginde asites, pleural eflizyon,
halsizlik, uyusukluk, juguler ven nabz1 ve
hepatomegali gézlemlenmektedir (Tidholm 1997, Mac
Donald ve Jonson 2005, Sousa ve ark. 2000,

Paslawska ve ark. 2013, Neetu ve ark. 2017). Sunulan
olgu sag kalp yetmezliginin tim  bulgularini
icermektedir. Ebstein anomalili hastalarda radyolojik
olarak total kalp siliietinde biyime, sag atrial
dilatasyon ve asites bircok vakada bildirilmistir.
Sunulan vaka raporunda da elde edilen radyolojik
bulgular diger vakalar ile uyumludur. Silotoraks tanisi
bir Golden Retriever’da bilditilmistir. Sunulan vakada
da, torakosentezde alinan numunede silotorakstan
siphelenilmis ve Total Kolestrol ve Trigliserid
Olcimleri  yapdmistur. Elde edilen  sonuglar
degerlendirilmis, TC/TG <1 olarak hesaplanmis ve
diger vaka ile paralel olarak hastamiza silotoraks tanis
konmustur (Yilmaz ve ark. 2015).

Ekokardiyografi Ebstein anomalinin tansi i¢in en

o6nemli aractir (Choi ve ark. 2009). Ebstein anomali
bildirilen  vakalarin  hepsinde  ortak  olarak,
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ekokardiyografide en 6nemli bulgu; trikiispit kapak
yaprakeiklarinin mitral yaprakgeiklara gére daha apekse
yetlesmis olmasi, sag atrial asirt doluma baglt olarak
gelisen sag atrial dilatasyon ve orta veya siddetli
triktispit yetmezliktir (Eyster ve ark. 1977, Cave 2001,
Takemura ve ark. 2003, Deprest ve ark. 2006, Narin
2008, Choi ve ark. 2009, Yilmaz ve ark. 2015, Neetu
2017). Sunulan vakada, gerceklestirilen
ekokardiyografik  muayenede  trikispit  kapagin
anormal yerlesimi, sag atrial dilatasyon ve trikispital
kacak akim tespit edildi.

Ebstein anomalide insanlarda medikal ve yani sira
cerrahi sagaltim uygulanabilmektedir. Ancak Veteriner
Hekimlikte, genel olarak, medikal sagaltum tercih
edilmektedir. Cerrahi sagaltim bugline kadar rapor
edilmemistir. Bu baglamda; sag atriyumdaki asir1 yiki
azaltmak icin ilk olarak ditiretikler (furosemid) ve
ACE inhibitérleri (enalapril) siklikla kullandmaktadir.
Bunun yaninda pozitif inotropik ilaglara da (digoxin)
tedavide yer verilir (Eyster ve ark. 1977, Cave 2001,
Takemura ve ark. 2003, Deprest ve ark. 2006, Narin
2008, Choi ve ark. 2009, Yilmaz ve ark. 2015, Neetu
ve ark. 2017). Diiiretiklerin ve ACE inhibit6rlerinin
kalp yikinid ve pleural bosluktaki stvi hacmini
azaltarak kalp fonksiyonunu iyilestirdigi bilinmektedir
(Neetu ve ark. 2017). Uygulanan yogun medikal
tedaviye ragmen, bildirilen vakalarin timiinde Ebstein
anomalili képeklerin  kaybedildigi rapor edilmistir.
Benzer olarak vakamizda da, kullanilan ilaglar sonrast
gecici bir klinik iyilesme olsa da, hasta 8 ay sonra
kaybedilmistir.

Sonug olarak; sag kalp yetmezligi bulgulari olan
kopeklerde Ebstein anomali her zaman gbz 6niinde
bulundurulmalidir. Ebstein anomali, sahip oldugu
tipik ekokardiyografik bulgular nedeniyle "uzman" bir
kardiyolog tarafindan kolayca taninabilir. Ancak cogu
zaman gozden kacirildigt da bir gergektir. Bu nedenle
gercek insidanst daha yiiksek olabilir. Ote yandan bu
hastaliga sahip kopeklerde hasta sahibi olumsuz
prognoz noktasinda mutlak bilgilendirilmedir.
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