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Van’da Tiiketime Sunulan Cig Siitlerin Fizikokimyasal Ozellikleri

Rabia Mehtap TUNCAYY*", Ozgiir ISLEYiCi*®*, Yakup Can SANCAK"*, Tuncer CAKMAK"¢

an Yiiziinci Yil Universitesi, Veteriner Fakiiltesi, Besin Hijyeni ve Teknolojisi Anabilim Dali, Van, Tirkiye.
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dORCiD: 0000-0002-9236-8958

Gelis Tarihi: 09.07.2021 Kabul Tarihi: 25.10.2021

Ozet: Bu arastirma, Van il merkezinde tiiketime sunulan ¢ig inek siitlerinin fizikokimyasal kalitesini belirlemek amaciyla
yapilmistir. Bu amagla bakkal, market ve siipermarketlerden alinan toplam 60 adet ¢ig inek stti 6rneginin yogunluk, pH,
titrasyon asitligi, yag, kuru madde, yagsiz kuru madde, kil ve protein miktarlari ile degerleri incelenmis ve 6rneklerdeki
bulgular sirasiyla ortalama 1.030+0.003 g/ml, %6.59+0.44, %0.23+0.23 LA, %3.73+0.74, %12.95%1.72, %9.22+1.46,
%0.68+0.16 ve %3.59+0.41 olarak belirlenmistir. Sonug olarak; bu arastirmada incelenen c¢ig inek siti 6rneklerinin 14'G
(%23.33) yogunluk, 29’u (%48.33) titrasyon asitligi, 23’ (%38.33) yag, 19'u (%31.67) yagsiz kuru madde yoninden Tirk Gida
Kodeksi Cig Sit ve Isil islem Gérmiis icme Siitleri Tebligi’nde belirtilen standarda uymadigi belirlenmistir. Cig inek siitlerinin
fizikokimyasal kalitesinin iyilestirilmesi icin denetimlerin diizenli ve sik araliklarla yapilmasi, kontrol ve izleme programlarinin
etkin bir sekilde uygulanmasi, ayrica uretici ve tiiketicilerin ¢ig siitler hakkinda bilinglendirilmeleri gerekmektedir.

Anahtar kelimeler: Cig inek siitii, Fizikokimyasal ézellikler, Van.

Physicochemical Properties of Raw Cow's Milk Offered for Consumption in Van

Abstract: This research was carried out to determine the physicochemical quality of raw cow milk offered for consumption
in the city center of Van. For this purpose, the density, pH, titration acidity, fat, dry matter, fat-free dry matter, ash, and
protein amounts, and values of a total of 60 raw cow milk samples taken from grocery stores, markets, and supermarkets
were examined. The results in the samples were averaged 1.030:£0.003 g/ml, %6.59+0.44, %0.2310.23 LA, %3.7310.74,
%12.95+1.72, %9.22+1.46, %0.68+0.16 and %3.59+0.41 respectively. It was determined that 14 (23.33%) density, 29
(48.33%) titration acidity, 23 (31.67%) fat, 19 (31.67%) non-fat dry matter of the raw cow milk samples did not comply with
the standards specified in the Turkish Food Codex Raw Milk and Heat Treated Drinking Milks Communiqué. In order to
improve the physicochemical quality of raw cow milk, regular and frequent inspections, effective control and monitoring
programs, and raising awareness of producers and consumers about raw milk are required.

Keywords: Physicochemical properties, Raw cow's milk, Van.

Giris

insanlarin saglikli bir yasam siirdiirebilmeleri giinliik
hayatta beslenmeye verdikleri 6nemle mumkin
olabilmektedir. Tahil, sebze, meyve, et ve et
Urlnleri ile sut ve siit Grinlerinin her glin dizenli bir
sekilde tliketilmesi yeterli ve dengeli beslenmenin
en 6nemli sartidir (USDA, 1992). Hayvansal kokenli
gida maddelerinden olan sit ve st drinleri de bu
gidalar arasindaki en onemli bolimu
olusturmaktadir (Kaya, 2014).

icerdigi hayvansal kaynakli protein, yag, laktoz,
vitamin ve mineral maddeler yoniinden zengin bir
bilesime sahip olan sit ve sut drlnlerinin
beslenmede 6nemli fonksiyonlari bulunmaktadir.
Giunluk diyetlerde yer alan bu drlnlerin
hipertansiyon ve kolon kanseri riskini azalttig,
Ozellikle de yashlarda kalsiyum eksikligine bagh
osteoporoz olusumunu engelledigi ifade
edilmektedir (Anonymous, 1997; Chandan ve Shah,
2006; Davoodi ve ark., 2013).

Beyaz, hafif tatl ve kendine has bir kokusu olan
sit, dogumdan sonra memelilerin meme bezleri
tarafindan  salgilanir  ve vyavrunun hayatini
sirdirmesi icin gerekli olan tim besin unsurlarini
icerir (Belitz ve ark., 2009). Sutin kimyasal bilesimi
elde edildigi hayvanin tird, irki, laktasyon dénemi
ve beslenme durumuna bagh olarak farkhhk
gosterebilmekte, ayrica bu farkhhgin olusmasinda
genetik ve cevresel sartlarinda etkisi olabilmektedir
(Metin, 2005). Hile ve tagsis amaciyla sttiin yaginin
alinmasi veya site su, farkli gida katki maddeleri ve
kimyasallarin  katilmasi sonucunda sitin kalite
ozellikleri degiserek besleyici degeri azalmaktadir
(Tekinsen, 2000; Kurt ve ark., 2012).

Bu arastirma, Van il merkezinde bakkal, market
ve sUpermarketlerde tiiketime sunulan ¢ig inek
sttlerinin fizikokimyasal kalitesini belirlemek ve bu
siitlerin Tirk Gida Kodeksi Cig Siit ve Isil islem
Gormis icme Siitleri Tebligi’ne (TGK, 2019)

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2021; Cilt 10, Say 2 87
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uygunlugunu ortaya koymak amaciyla yapimistir.
Materyal ve Metot

Calismada materyal olarak satisa sunulan ¢ig
inek siti kullanildigr icin Etik Kurul izin Belgesine
gerek yoktur.

Bu arastirmada; 2018 yili Ocak-Mart aylarinda
Van il merkezinde bulunan 20 farkh bakkal, market
ve slipermarkette tiiketime sunulan toplam 60 adet
¢ig inek sutl ornegi kullanilmistir. Satis yerlerinden
aseptik kosullarda ve en az 500 ml olacak sekilde
steril cam kavanozlara alinan o6rnekler +4 °C'de
soguk zincirde laboratuvara getirilerek en kisa
slirede analizlere alinmistir.

isvicre), yagsiz kuru madde orani 6rneklerde
belirlenen % kuru madde orani yag miktarinin
cikarilmasiyla, % protein orani kjeldahl cihazinda
(KJELDATHERM?®, Gerhardt, Almanya) ve % kil orani
kil firminda (Thermo Scientific, K114, Amerika),
yogunluk degeri sttiin sicakhgl 20 °C olacak sekilde
laktodansimetrede, pH degeri pH-metrede (Hanna®
pH 890) ve titrasyon asitligi orani fenolftalein renk
indikatori esliginde % Laktik asit cinsinden titrasyon
yontemine goére belirlenmistir (Tekinsen ve ark.,
1997; Kurt ve ark. 2012).

Bulgular

incelenen cig inek siitii 8rneklerinde belirlenen

Cig sut orneklerinin % kuru madde orani105 fizikokimyasal analiz bulgulari Tablo 1'de ve
°C'ye ayarlanmis etiivde (Nuve, EN550, Tlrkiye), % orneklerde belirlenen bulgular arasindaki
yag orani gerber santrifljiinde (Gerber Instruments, korelasyonlar Tablo 2’de verilmistir.

Tablo 1. Sit 6rneklerinde belirlenen fiziko-kimyasal analiz sonuglari.
Asidite
Yogunluk pH Yag KM YagsizKM Rutubet Kiil Protein
LA%

Ornek Sayisi 60 60 60 60 60 60 60 60 60
Min. 1.022 533 0.11 2.60 10.45 6.65 8160 0.43 2.85
Mak. 1.036 7.26 199 5.69 18.40 14.10 89.55 099 448
Ort. 1.030 6.59 0.23 3.73 12.95 9.22 87.05 0.68 3.59
S. Hata 0.0004 0.06 0.03 0.10 0.22 0.19 0.22 0.02 0.05
S. Sapma 0.003 0.44 023 074 1.72 1.46 1.72 0.16 0.41
LA(%): Laktik Asit cinsinden asidite.

Tablo 2. Kimyasal analiz sonuglarinin ortalamasi ve siklik dagilim diizeyleri (n=60).

Yogunluk pH LA (%) Yag KM YagsizKM  Rutubet Kiil Protein

Yogunluk 1

pH ,155 1

LA(%) ,067 ,045 1

Yag -,069 -075 -130 1

KM -,091 -,079 -110 ,539* 1

Yagsiz KM -,072 -,055 -064 ,131 ,905* 1

Rutubet ,091 ,079 ,110 -,539* -1,000* -,905* 1

Kal -,017 ,107  -,106 ,129 ,036 -,023 -,036 1

Protein ,197 -,094 -082 ,081 ,368* ,393* -,368*  -180 1

*Korrelasyon 0.01 dlizeyinde anlamlidir, LA (%): Laktik Asit cinsinden asidite.
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Tartisma ve Sonug

Cig inek satunin fizikokimyasal bilesimi
genellikle Grintn kalite 6zellikleri, saklama kosullari
ve raf Omrinin belirlenmesinde  6nemlidir
(Nwankvva ve ark., 2015).

Satlerdeki yogunluk; sagim hayvaninin cinsi ve
tird, sagim zamani ve sikligi ile hayvanlarin
beslenmesinde kullanilan yemlerin bilesimine bagh
olarak degisebilmektedir (Walstra ve ark., 2006).
Ayrica, hile ve tagsis amagli siitiin yaginin alinmasi
veya slte su katilmasi durumlarinda da yogunluk
degerleri yapilan uygulamaya gore disebilmekte
veya artabilmektedir (Akin ve ark., 2016; Demirci ve
ark., 2010).

incelenen ¢ig inek siitii érneklerinde ortalama
yogunluk  degeri 1.030+0.003 g/ml olarak
belirlenmistir. Orneklerde tespit edilen ortalama
yogunluk degeri 20 °C’'deki sutlerde yogunlugun
1.025-1.039 g/ml arasinda belirlenebilecegini
belirten arastirmacinin (Belitz ve ark., 2009; Metin,
2005) ifadeleriyle uyumludur. Orneklerde tespit
edilen ortalama yogunluk degeri Ozrenk ve Bayar
(2008), Aydin ve ark. (2010), Gemechu ve ark.
(2015) ile Akin ve ark. (2016) tarafindan ¢ig inek
sitlerinde bildirdikleri degerlere benzer, ancak bu
arastirmada belirlenen ortalama yogunluk degeri
Turkoglu ve ark. (2003) ile Géncl ve ark. (2017)
tarafindan ¢ig inek sitlerindede bildirdikleri
degerlerden disik, Beykaya ve ark.’nin (2017)
bildirdigi degerden ise vyiiksektir. Tesfay ve ark.
(2015) tarafindan yapilan arastirmada, ciftliklerden
ve sit toplayicilarindan alinan ¢ig inek siti
orneklerinde belirlenen yogunluk degerlerinin farkl
oldugu ifade edilmistir. Bu arastirmada belirlenen
ortalama yogunluk degeri Tesfay ve ark.’nin (2015)
ciftliklerden aldiklari gig inek sttlerinde belirledikleri
yogunluk degeri ile benzer, sit toplayicilarindan
aldiklan ¢ig inek sitlerinde belirledikleri degerden
ise ylksektir. Bu arastirmanin bulgulari ile diger
calismalarda bildirilen degerler  arasindaki
farkliliklar, incelenen siit drneklerinin alindigi giftlik
ve marketlerin farkli olmasina, hile ve tagsis amach
uygulamalara baglanabilir.

Tirk Gida Kodeksi Cig Siit ve Isil islem Gérmis
icme Sitleri Tebligi'nde (TGK, 2019) siitiin
yogunlugunun en az 1.028 g/ml olmasi gerektigi
ifade edilmektedir. Bu arastirmada incelenen gig
inek sutli  orneklerinin 14 (%23.33)’tGnun ilgili
standarda uygun olmadigi belirlenmigstir.

Sutlerdeki pH degeri, asitligin gelisebilecegi
bitin slipheli durumlarda belirlenmesi gereken
onemli bir parametredir. Ayrica, sitin pH degeri
pihtilasma, enzim aktivitesi, mikrofloranin gelisimi
ve renk reaksiyonlari (zerine de dogrudan etkili
oldugundan Urinin kalitesi ve randimani hakkinda
onemli  bilgilerin  elde edilmesine olanak

saglamaktadir. (Tekinsen ve ark., 1997; Tekinsen ve
ark., 2002; Walstra ve ark., 2006). Bu arastirmada
incelenen ¢ig inek satu oOrneklerinde belirlenen
ortalama pH degeri (6.59+0.44) Ozrenk ve Bayar
(2008), Kesenkas ve Akbulut (2010), Diler ve Baran
(2014), Belbachir ve ark. (2014), Akin ve ark. (2016)
ile Gonci ve ark. (2017) tarafindan bildirilen
degerlere benzer, Aydin ve ark. (2010), Gemechu ve
ark. (2015), Tankoano ve ark. (2016), Beykaya ve
ark. (2017) ile Tuncer ve ark. (2017) tarafindan
bildirilen degerlerden ise yliksektir. Arastirmalar
arasindaki farkliliklar, inek sutlerinin sagim zamani
ile sagim anindaki gevresel sartlardan, sagim yapilan
mevsim farkliliklarindan kaynaklanmis olabilir.

Yeni sagilmis olan taze sitler yapilarindaki
fosfat, sitrat, karbondioksit, kazein, albimin ve
globulin gibi serum proteinlerinden dolayr hafif
asidiktir (Gandhi ve ark., 2020; Spreer, 1998). Siitiin
muhafazasi sirasinda ortamda bulunan
mikroorganizmalar da laktozu pargalayarak laktik
aside donusturiir ve bdylece asitlik artarak sut
pihtilasir (Hutkins, 2019; Tekinsen ve ark., 1997).
Tekinsen ve ark. (1997) sitln titre edilebilir asitlik
degerinin %0.16-0.18 LA arasinda olmasi gerektigini
ifade ederlerken, Tirk Gida Kodeksi Cig Sat ve Isil
islem Gérmiis icme Siitleri Tebligi’'nde (TGK, 2019)
inek sdtuniin asitlik degerinin %0.135-0.20 LA
arasinda olmasi gerektigi belirtilmistir. Sitte titre
edilebilir asitlik degerinin %0.20 LA’'nin Uzerinde
olmasi siitlerdeki mikroorganizma yikiinin fazla
oldugunu gosterirken, bu degerin ¢ok disik olmasi
ise hayvanlarda genellikle meme hastaliklarinin
olduguna isaret etmektedir (Metin 2005; Mudgil ve
Mudgil, 2017). incelenen ¢ig inek siiti drneklerinde
ortalama titrasyon asitligi degeri %0.23£0.23 LA
olarak belirlenmis ve bu degerin Gemechu (2016) ile
Tankoano ve ark/nin  (2016) bildirdikleri
degerlerden dislk, bazi arastirmacilarin (Akin ve
ark., 2016; Aydin ve ark., 2010; Gemechu ve ark.,
2015; Hossain ve ark., 2011;Tesfay ve ark., 2015;
Tuncer ve ark., 2017; Turkoglu ve ark., 2003)
bildirdikleri  degerlerden ise yiiksek oldugu
gorlilmustir. Bazi arastirmalarda ¢ig inek stlerinde
bildirilen titrasyon asitligi degerleri ile bu
arastirmada  belirlenen  degerler  arasindaki
farkhhklar sagim alanlarindaki gevresel faktérlerden,
personel hijyeninden, sagim vyapilan kaplar ve
memelerin temizlik durumlari ile isletmelerdeki siit
sogutma sistemlerinin islevlerinden kaynaklanmig
olabilir. Nitekim Gemechu (2016) bu konularda
yapilacak ihmal ve yanhs uygulamalarin ¢ig sutlerin
titrasyon  asitligi  degerlerini  6nemli  Olclde
etkiledigini ifade etmistir. incelenen bazi 6rneklerde
titrasyon asitligi degerlerinin ylksek olmasinda da
uygun sartlarda muhafaza edilmeyen ¢ig inek siti
orneklerinde Ureyen mikroorganizmalarin etkili
olabilecegi diistintilmektedir.
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incelenen ¢ig inek siitii drneklerinin 31’inin
(%51.66) ilgili standartta belirtilen (TGK, 2019) limit
degerler arasinda oldugu belirlenmistir. Bazi
orneklerde titrasyon asitliginin limit degerlerin
Uzerinde olmasi incelenen ¢ig inek siitlerindeki
mikroorganizma faaliyetlerine, disiik olmasi ise
sagimi yapilan hayvanlardaki meme hastaliklari veya
siite notralizeedici maddelerin katilmis olmasina
baglanabilir.

Sutlin 6nemli kalite unsurlarindan olan ve
fiyatlandirmada dikkate alinan siit vyag hile
yapilmaya en ¢ok maruz kalan st bilesenlerindendir
(Chavan ve Goyal, 2018; Karoui and De
Baerdemaeker, 2007; Mansour ve ark., 2012;
Tekinsen ve ark., 1997). Siit serumuna gevsek bir
sekilde bagl olan sit yaginin 6zgil agirhigi diger
bilesenlere gore daha dusik oldugundan sit yagi
sutten kolayca ayrisabilmektedir (Algicek, 1995;
Campbell ve Marshall, 2016; Metin, 1998; Sekerden
ve Oztirk, 1995). Sut hayvaninin irki, laktasyon
periyodu, bireysel farkliliklar ve beslenmede
kullanilan yemin bilesimi stitlin yag oranini énemli
dizeyde etkilemektedir. Sitlerdeki yag orani
mevsimlere goére degiskenlik gostermektedir. Kis
aylarinda hayvanlarin daha ¢ok konsantre yem ile
beslenmesinden dolayi sitler daha yagh olmaktadir
(inal, 1990; Metin, 2005; Walstra ve ark., 2006).
Orneklerde belirlenen yag oraninin biraz yiiksek
olmasi orneklerin kis aylarinda toplanmasina
baglanabilir ve bu durum inal (1990) ve Metin’in
(2005) kis mevsimde hayvanlarin daha ¢ok
konsantre yem ile beslenmesinden kaynakli yag
miktarinda artis olabilir ifadelerini  destekler
mabhiyettedir.

Bu arastirmada incelenen ¢ig inek siti
orneklerinde ortalama %3.73+0.74 olarak belirlenen
yag orani Kesenkas ve Akbulut (2010) ile Gemechu
(2016) tarafindan bildirilen degerlere benzerken,
Tirkoglu ve ark. (2003), Ozrenk ve Bayar (2008),
Aydin ve ark. (2010), Hossain ve ark. (2011), Diler ve
Baran (2014), Gemechu ve ark. (2015), Akin ve ark.
(2016), Gonclu ve ark. (2017) ile Tuncer ve ark.
(2017) tarafindan bildirilen degerlerden yiiksektir.

Bu arastirmada belirlenen ortalama yag orani
ile bazi calismalarda bildirilen yag orani arasindaki
farkhhklar st hayvaninin irk ve cinsinden, laktasyon
periyodundan, hayvanlara yedirilen yemlerin
ozelliginden veya farkli nedenlerden dolayi siitlerin
yaginin alinmasindan kaynaklanabilecegi
distintlmektedir.

Tirk Gida Kodeksi Cig Siit ve Isil islem Gérmiis
icme Siitleri Tebligi’'nde (TGK, 2019) inek siitiindeki
yag oraninin en az %3.5 olmas gerektigi
belirtilmektedir. Bu arastirmada incelenen
orneklerin 37’si (%61.66) yag orani yoniinden ilgili
standarda uygun bulunmustur.

Satte bulunan vyag, laktoz, kazein, serum
proteinleri, mineraller ve vitaminler sutiin kuru
maddesini  olusturmaktadir.  Bu  bilesenlerin
miktarlarinin farkli nedenlerle degismesi, stitlin kuru
madde miktarini 6nemli dlglide etkilemektedir. Cig
inek sutinde kuru madde orani yaklasik %12.6-12.7
arasinda degismektedir (Metin, 1998; Metin, 2005;
Q’Connor, 1994). Bu arastirmada incelenen siit
orneklerinde  ortalama  kuru madde orani
%12.95+1.72 olarak tespit edilmistir. Orneklerde
tespit edilen ortalama kuru madde orani Ozrenk ve
Bayar (2008), Sahin ve Kasikgl (2014) ile Gemechu
ve ark. (2015) tarafindan bildirilen degerlerden
duasik, Turkoglu ve ark. (2003), Kesenkas ve Akbulut
(2010), Tesfay ve ark. (2015), Akin ve ark. (2016),
Gemechu (2016), Tankoano ve ark. (2016), Beykaya
ve ark. (2017) ile Gonci ve ark. (2017) tarafindan
bildirilen  degerlerden ise yiksek c¢ikmistir.
Arastirmalar arasindaki farkhhklarin, incelenen siit
orneklerinin  beslenmeye baglh olarak farkl
miktarlarda  besin  elementleri  icermesinden
kaynaklandig1 dusinilmektedir.

inek sutiinde vyagsiz kuru madde azotlu
bilesikler, karbonhidratlar, suda eriyen vitaminler ve
mineraller ile siit gazlarindan olusur. inek sitiinde
yagsiz kuru madde orani %7.9-10.0 arasinda
ortalama %8.8 olmalidir (Goff, 1995; Bilir-Ormanci,
2020). Yapilan bazi arastirmalarda (Beykaya ve ark.,
2017; Goncl ve ark., 2017) sinirl olarak degiskenlik
gosteren sitiin yagsiz kuru maddesinin, site yapilan
hilelerin belirlenmesi agisindan 6nemli oldugu
belirtilmektedir. Bu arastirmada ¢ig inek st
orneklerinde ortalama yagsiz kuru madde miktari
%9.22+1.46 olarak tespit edilirken, 6rnegin 26’sinda
yagsiz kuru madde miktari 6.650-8.80 arasinda
belirlenmistir. incelenen &rneklerin %43.33'linde
yagsiz kuru madde miktarlarinin diisiik ¢ikmasi, bu
sitlerden farkli amaglarla sit yaginin  alinmis
olabilecegini dislindlirmektedir.

Orneklerde tespit edilen ortalama yagsiz kuru
madde miktar;; Ozrenk ve Bayar (2008), Diler ve
Baran (2014) ile Akin ve ark. (2016) tarafindan
bildirilen degerler ile benzer, Tirkoglu ve ark.
(2003), Aydin ve ark. (2010), Kesenkas ve Akbulut
(2010), Hossain ve ark., (2011), Sahin ve Kasikgl
(2014), Gemechu ve ark. (2015), Tesfay ve ark.
(2015), Gemechu (2016), Beykaya ve ark. (2017) ile
Tuncer ve ark. (2017) tarafindan bildirilen
degerlerden ise yiiksektir. incelenen &rneklerin
bazilarinda yagsiz kuru madde degerlerinin ¢ok
disik ¢tkmasi, bu sttlere su katilmis olma ihtimalini
akla getirmektedir. Ayrica, sitlerin yagsiz kuru
madde miktarlarinin  mevsimlere bagh olarak
hayvanlara verilen farkh yemlere gore de
degiskenlikler gosterebildigi ifade edilmektedir
(Jaurez ve ark., 1978; Kilig ve Kilig, 1994).
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Turk Gida Kodeksi Cig Siit ve Isil islem Gérmiis
icme Siitleri Tebligine (TGK, 2019) gére inek
sttlindeki yagsiz kuru madde miktarinin en az %8.5
olmasi  gerektigi belirtiimektedir. Buna gore
incelenen ¢ig inek sttl orneklerinin 41’i (%68.33)
yagsiz kuru madde orani yoniinden ilgili standarda
uygundur.

Tekinsen ve ark. (1997), rutubeti
buharlastirildiktan ve organik kisimlarinin
yakilmasindan sonra geriye kalan inorganik
maddelerin miktarinin belirlenmesi esasina dayanan
sitiin kdl oraninin genellikle %0.7-0.9 arasinda
degistigini belirtmektedirler. incelenen ¢ig inek siiti
orneklerinde belirlenen ortalama kil miktan
(%0.68+0.16) Gemechu ve ark. (2015) ile Tesfay ve
ark. (2015)'nin bildirdikleri degerlerden duslk,
Hossain ve ark. (2011), Diler ve Baran (2014) ile
Gemechu (2016) tarafindan bildirilen degerlerden
ise yuksektir. Kal miktari yoninden goézlenen
farkliliklarin  stitlin  inorganik madde igeriginin
hayvanin cinsi, bireysel o6zellikleri, laktasyon
asamasl, yem, memenin enfeksiyonu ve mevsim gibi
bir dizi faktorden etkilenmesine baglanabilir.

Besleyici ozellikleri yoniinden 6nemli olan
proteinlerin sltteki miktari, siit hayvaninin irki,
laktasyon donemi ve beslenmede kullanilan
yemlerin ozelliklerine gore degiskenlik
gosterebilmektedir (Sekerden ve Oztiirk, 1995;
Campbell ve Marshall, 2016). incelenen ¢ig inek
sttt Orneklerinde ortalama  protein  orani
%3.59+0.41 olarak tespit edilmistir. Turk Gida
Kodeksi Cig St ve Isil islem Gérmiis icme Sutleri
Tebligi'ne (TGK, 2019) gore inek siitindeki protein
orani en az %2.8 olmasi gerektigi belirtilmis olup,
incelenen st orneklerinin tamami (%100) ilgili
standarda uygun bulunmustur.

Orneklerde tespit edilen ortalama protein
orani; Tesfay ve ark./nin (2015) bildirdikleri
degerden disiik, Turkoglu ve ark. (2003), Ozrenk ve
Bayar (2008), Aydin ve ark. (2010), Kesenkas ve
Akbulut (2010), Hossain ve ark. (2011), Diler ve
Baran (2014), Sahin ve Kasik¢l (2014), Gemechu ve
ark. (2015), Akin ve ark. (2016), Gemechu (2016),
Goncl ve ark. (2017) ile Tuncer ve ark. (2017)
tarafindan  bildirilen  degerlerden  yuksektir.
Calismalarda elde edilen veriler arasindaki bu
farkhhklar, hayvanlarin bireysel farkhlklarindan veya
hazirlanan rasyonlarindaki ham protein
eksikliginden kaynaklanabilir.

incelenen 6rneklerde belirlenen kuru madde
orani ile yag, yagsiz kuru madde ve protein oranlari
arasinda pozitif yonli ve p<0.01 diizeyinde, 6nemli
bir istatistiksel iliski belirlenmistir. Elde edilen bu
istatistiksel iliski, sitte bulunan yag, laktoz, kazein,
serum proteinleri, mineraller ve vitaminlerin siitiin
kuru maddesini olusturmasindan, bu oranlarin

eksikliginin ya da coklugunun birbirini
etkilemesinden kaynaklanabilir.

Orneklerde belirlenen ortalama yagsiz kuru
madde orani ile rutubet arasinda negatif yonla
onemli bir iliski (p<0.01) tespit edilmistir. Bu
istatistiksel iligki, sutte suyun disindaki bilesenlerin
tamamini kuru madde olusturdugundan su miktari
arttikca kuru madde miktarinin  azalmasina
baglanabilir.

Sit sadece damak tadi icin tiketilen bir gida
maddesi olmayip Ozellikle bebekler, g¢ocuklar ve
yashlar olmak Uzere insan sagligina faydasi
acisindan da oldukga kiymetli bir besin maddesidir.
Cabuk bozulabilen ¢ig sttin teknolojik islemlerden
gecirilmesi ve raf 6mrinin uzatiimasi 6nemlidir.

Sonug olarak yapilan bu calisma ile incelenen
¢ig sutun fizikokimyasal kalitesinin ¢ok iyi olmadigi
gorlilmugstir. Bu durumun genel olarak, sutlerin
toplandigi ciftliklerin  ve satildigi  bakkal ile
marketlerin muhafaza sartlarinin iyi olmamasindan
kaynaklanabilecegi, sagim yapan personel ve sitin
dagitimi  sirasinda muhafaza edilen kaplarin
temizliklerine 6nem verilmesi gerektigi kanaatine
varilmistir.  Sit gerek icme  siUtd  olarak
kullanilacaginda gerekse yogurt, peynir gibi Urtnler
elde etmek icin kullanilacaginda kalitesi iyi olmalidir.
Bu sebeple, ¢ig olarak tlketime sunulan sitin
onemli bir boltimu kiiglk dlgekli aile isletmelerinden
saglandigi icin, bu tir isletmelerin ciftlik kosullarinin
iyilestirilmesi, temizlik ve dezenfeksiyon islemlerine
O6zen gosterilmesi gerekmektedir. Sokak sttd
saticilarinin denetlenmesi arttirilmali ve sit satisina
uygun olmayan yerlerin sit satmalari dnlenmelidir.
Bu nedenle, yasal otoriteler tarafindan Ulretimden
tiketime kadar her asamada uygulanmasi gereken
siki izleme ve denetim programlarinin onemli
oldugu dislinilmektedir.
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Abstract: Adrenomedullin, which is produced by the vascular endothelial and smooth muscle cells and cardiomyocytes, is
considered to be a local factor controlling vascular tone, cardiac contractility, and renal sodium excretion. Hypertension is
the most common cause of cardiovascular disorders and diseases. Exercise has beneficial effects on hypertension, but
pathophysiological factors involved in exercise-mediated amelioration of hypertension are yet to be elucidated. We
hypothesized that adrenomedullin produced through exercise could play an essential role in the protection from
hypertension. For this study rats were subjected to swimming training for six weeks (1-h per day and five times each week).
Meanwhile, hypertension was induced by the oral administration of L-NAME (60 mg/kg). Here, we show that L-NAME
administration per se leads to a significant increase in mean arterial blood pressure. Notably, the 6-week swimming exercise
causes a protective effect from the development of hypertension. In addition, the rats rescued from hypertension have high
mRNA levels of renal adrenomedullin while they have low levels of adrenomedullin mRNA in the aorta. The obtained data
indicate that a 6-week exercise intervention rescues rats from high blood pressure by leading to changes in adrenomedullin
levels in the aorta and kidney. The increased expression of adrenomedullin in the aorta might have been a result that
compensates for the hypertensive effect of L-NAME. On the other hand, exercise probably exerts its protective effects on
hypertension by increasing adrenomedullin in the kidney. A more extended exercise period may give more apparent results
regarding the level of adrenomedullin in different organs.

Keywords: Adrenomedullin; hypertension; L-NAME; mRNA; Swimming training.

L-NAME indiiksiyonu ile Olusturulan Hipertansiyon Modelinde Yiizme Egzersizinin Aorta, Bobrek ve
Adrenal Bez Adrenomediillin mRNA Diizeylerine Etkisi

Ozet: Adrenomedullin, vaskiiler gerim, kardiyak kontraktilite ve renal sodyum atiliminda rolii oldugu ileri siiriilen, vaskiiler
endotelyal ve diz kas hiicreleri ile kardiyomiyositlerden eksprese olan bir hormondur. Hipertansiyon, kardiyovaskiler
hastaliklarin en yaygin nedenidir. Egzersizin hipertansiyon Ulzerinde yararl etkileri bulunmaktadir ancak egzersiz-aracil
diizelmeyi saglayan halen daha agiklanmamis patofizyolojik mekanizmalar da bulunmaktadir. Bu galismada, egzersizin
hipertansiyon Uzerindeki etkisinde adrenomedullinin aracilik ettigi disiinilmektedir. Bu amagla siganlara 6 hafta boyunca
ylizme egzersizi (haftada 5 gin, 1 saat siireyle) uygulandi. Hipertansiyon, L-NAME’in oral yolla (60 mg/kg) verilmesiyle
indlklendi. L-NAME uygulamasi hipertansif grupta ortalama kan basincini belirgin olarak artirdi. Ayrica, egzersiz L-NAME
indiksiyonu yapilan siganlarda renal adrenomedullin mRNA diizeyinde artisa neden olarak koruma saglarken, aortada
adrenomedullin mRNA ekspresyonunu duslirdi. Elde edilen bu veriler 6-haftalik ylizme egzersizin aorta ve bdébrekte
adrenomedullin ekspresyonunu degistirerek hipertansiyona karsi koruma sagladigina isaret etmektedir. Aortadaki
adrenomedudilin artisinin hipertansiyonu kompanze etmek igin artmis olabilecegi diisiiniilmektedir. Bunun yaninda, ylizme
egzersizi muhtemelen bobrek adrenomediillin diizeyini artirarak hipertansiyon lizerindeki koruyucu etkisini géstermektedir.
Daha uzun bir egzersiz slresi, farkl organlardaki adrenomediillin diizeyi hakkinda daha net sonuglar verebilir.

Anahtar kelimeler: Adrenomedullin; Hipertansiyon, L-NAME; mRNA; Yiizme egzersizi.

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2021; Cilt 10, Say 2 94



Harran Univ Vet Fak Derg, 2021; 10 (2): 094-099

Research Article

Introduction

Adrenomedullin is a hormone with a potent
vasodilator effect, consisting of 52-aminoacid
discovered in human pheochromocytoma tissue
(Kitamura et al., 1993a). It has since been reported
that adrenomedullin can be synthesized by
numerous tissues, such as the heart, adrenal
medulla, kidney, smooth muscle and vascular
endothelial cells, neurons, and fibroblasts (Kitamura
et al., 1993a; Kitamura et al.,, 1993b; Satoh et al.,
1995; Sugo et al., 1994a; Sugo et al., 1994b). The
most well-known function of adrenomedullin is
vasodilation in vascular resistance and capacitance.
Adrenomedullin lowers blood pressure; however, it
interestingly increases blood flow (Kitamura et al.,
1993a). Besides its vasodilatory effects, adrenome-
dullin is thought to have an essential role in
protecting endothelial integrity (Voors et al., 2019).

Hypertension is one of the significant risk
factors for cardiovascular morbidity (Boutcher and
Boutcher, 2017), which causes drastic changes in
various organs such as the kidneys, heart, vessels,
eyes and eventually increases the risk of health
complications. It is estimated that more than one
billion of the world population is hypertensive
(Moraes-Silva et al.,, 2017). Not only does
hypertension treatment fail to result in a fast
response, but also it costs substantially. Therefore,
non-pharmacological approaches, including
reducing salt intake and alcohol consumption,
quitting smoking, losing weight, changing diet, and
doing regular exercise, are encouraged (Mancia et
al., 2014). Exercise is a crucial component of
lifestyle therapy for the primary prevention and
treatment of hypertension. The effects of exercise
on hypertension could be seen due to alterations in
different physiopathological mechanisms, such as
the reduced peripheral vascular resistance
(Rueckert et al., 1996), increased vasodilator
bioavailability (Nyberg et al., 2012), and improved
the countenance between antioxidant systems and
reactive oxygen species formation (Higashi and
Yoshizumi, 2004). Exercise also causes beneficial
changes in some vasoconstrictor peptides such as
reductions in serum endothelin-1 levels (Nyberg et
al.,, 2013). In addition, exercise may have crucial
effects on hypertension by increasing known
circulating peptides (e.g., atrial natriuretic peptide)
(Sarzani et al., 2017), but the involvement of
adrenomedullin remains unclear.

Materials and Methods

Experimental Animals and Design: The present
study was approved by Aydin Adnan Menderes

University Animal Care and Ethical Committee
(ADU-HADYEK-Approval No: 64583101/2016/189).

A total of twenty-eight male Sprague Dawley,
eight weeks of age, rats were given ad libitum food
and tap water, housed at 22+2 2C temperature, 50-
70% humidity and a 12 / 12 hours’ light / dark cycle
throughout the experiment. The rats were divided
randomly into four groups (7 animals/each group);
control (C), exercise (E), hypertensive (L), and
hypertensive + exercise (LE). The oral
administration of L-NAME at a dose of 60 mg/kg
every other day for six weeks induced hypertension
(Koc Yildirim et al., 2021). The C and E groups were
applied orally to drinking water to induce similar
stress.

Training Protocol: All rats were adapted to
water before starting the experiment. For this, rats
were kept in shallow water for 1 hour 5 times a
week (Souza et al., 2009). After that, the rats were
floated five times a week for 1 hour for six weeks.
The workload was bound to the rats' tails as 2% of
the body weight from the second week of the
exercise and 5% of the body weight in the following
weeks. Rats in control and hypertensive groups
were kept in shallow water for similar periods.

Determination of Hemodynamic Parameters:
Tail-cuff plethysmograph (NIBP200A, Commat Ltd,
Turkey) used to record systolic and diastolic blood
pressures (SP and DP) from the tail in the awake
rats once a week. SP and DP were measured as
described earlier (Koc Yildirim et al.,, 2021). A
standard method used to estimate the MAP was
calculated (DeMers and Wachs, 2020): MAP = DP +
1/3(SP-DP).

gRT-PCR: The adrenal gland, thoracic aorta,
and kidney samples were collected after the rats
were sacrificed by cervical dislocation under deep
anesthesia. Total RNA of kidney, adrenal and
thoracic aorta were extracted exploiting the TRIzol®
Reagent (Thermo  Fisher  Scientific,  USA)
concerningthe producer’s directives. 1 pg total RNA
was made to use to be reverse-transcribed cDNA
from using the GeneAll HyperScript™ Reverse
Transcriptase (GeneAll, Korea) with oligo dT and
random hexamer primers in reaction volume as
described by the manufacturer. SYBR Green PCR
Master Mix was used to carry out gRT-PCR (GeneAll,
Korea). GAPDH was used as an endogenous control.
StepOne™Real-Time PCR System (Thermo Fisher
Scientific, USA) was used to analyze each sample in
triplicate. The PCR circumstances were performed
as follows: 10 min at 95 °C, 40 cycles of 95 °C for 15
s, 60 °C for 60 s, respectively. Gene copy number
data was determined by the 222 method (Livak
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and Schmittgen, 2001) reference to the GAPDH
expression compared with the control. Primers
sequences for adrenomedullin and GAPDH were
respectively: forward 5' - CAG GAC AAG CAG AGC
ACG TC - 3', reverse 5' - TCT GGC GGT AGC GTT TGA
C - 3', 82bp (Li et al., 2010); forward 5' - TGC ACC
ACC AACTGC TTA GC - 3', reverse 5' - GGC ATG GAC
TGT GGT CAT GAG - 3', 87bp (Sun et al., 2012).
Statistical Analyses: The SPSS software (22.0)
was used to perform statistical analyses. Shapiro-
Wilk’s test was used to detect whether or not the
dependent variables were normally distributed.
Repeated-measures 2-way ANOVA commented the
change in mean arterial pressures by the time. The
general linear model (GLM) procedures were used
to do post hoc analyses when the effect of the
intervention and interaction is significant.
Correlations were assessed using Pearson’s
correlation analyses according to the distribution of

Table 1. Mean arterial pressure (MAP) (mmHg).

the data. The results are shown as means + SEM. P
< 0.05 was considered significant.

Results

In the present study, the administration of L-
NAME caused a significant increase in MAP
(Pgroup<0.001 and Pinteraction=0.001) compared with
the rats that did not receive L-NAME, which shows
that hypertension was hypertension successfully
induced. Furthermore, during the 6-week
experimental period, the MAP of L-NAME-treated
rats significantly (P<0.001) increased over time. On
week 6, there was no difference between control
rats and the rats subjected to both L-NAME
administration and swimming training, suggesting
that the 6-week swimming training returned blood
pressure to normal (Table 1).

Group MAPO MAP1 MAP2 MAP3 MAP4 MAP5 MAP6
Control 9215 9516 9512 92+1° 9614 9215 10145°¢
Exercise 8712 9415 9243 103+2° 100+4 9514 91+2°¢
L-NAME+Exercise 8716 10316 9915 123+4° 98+7 105+4%° 112+3°
L-NAME 8419 10716 1024 127+6° 11216 113+7° 127152
Significance NS NS NS P<0.001 NS P<0.01 P<0.001

2 b ¢ Means bearing different superscripts within the same week differ significantly. NS: not significant. Data are

shown as means + SEM.

Adrenomedullin mRNA levels of the thoracic
aorta in hypertensive rats were found higher than
the other groups (P<0.001) (Figure 1A).
Adrenomedullin mRNA in the aorta was marked
lower in the LE group than that of the other groups
(P<0.001) (Figure 1A). Interestingly, renal
adrenomedullin  mRNA levels were significantly
increased in the LE group (P<0.001) (Figure 1B). The
unexpected result of the adrenomedullin mRNA
concentrations might be due to a compensatory
effect. Adrenal adrenomedullin mRNA expressions
did not exhibit to be different between groups of
(Figure 1C). Correlation analysis also indicated that
there was no relationship between adrenomedullin
MRNA expression of selected organs (aorta, kidney,
and adrenal gland) and MAP on week 6 (r,=0.334;
r,=0.125; rp,=-0.058, respectively, P>0.05).

Discussion and Conclusion

Exercise has reduced blood pressure in humans
and experimental animals (Diaz and Shimbo, 2013).
In this study, 6-week regular swimming exercises
significantly decreased MAP in hypertensive rats
with induced LNAME, consistent with other studies
using rats with spontaneous hypertension
Rodrigues et al.,, 2018) and with hypertension
induced by L-NAME (Cardoso et al., 2014).

It is thought that adrenomedullin, a product of
the cardiovascular system, may also have essential
roles in regulating of blood pressure (Wong et al.,
2012). In hypertension and organ protection, the
infusion of chronic adrenomedullin and endogenous
adrenomedullin  could have beneficial effects
(Nagaya et al., 2000; Wong et al., 2012). In the
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Figure 1. Adrenomedullin mRNA expression in the aorta (A}, kidney (B), and adrenal gland (C). * > “Means
bearing different superscripts between the groups differ significantly.

present study, adrenomedullin mRNA expression in
the aorta was distinctly increased in the L-NAME-
induced hypertensive rats. This result confirms
previous studies (Pan et al., 2006; Qi et al., 2003),
which suggest that the increased adrenomedullin
mRNA might have been a result that compensates
the hypertensive effect of L-NAME via its
hypotensive, natriuretic, and diuretic actions. Since
adrenomedullin has a vasodilatory effect, it is
possible that swimming training might induce
adrenomedullin levels in the aorta to decrease high
blood pressure. However, the results were opposite
to this direction which suggest that adrenomedullin
in the aorta may not directly be involved in anti-
hypertensive actions of swimming training. The
reason that adrenomedullin mRNA levels decreased
in the aorta could be due to shear stress in the
hypertensive vessel (Shinoki et al., 1998). In
addition, exercise lowers adrenomedullin mRNA
levels of the heart which further confirms that the
reduction in adrenomedullin of the circulatory
tissues responsds to hypertensive stress (lemitsu et
al., 2001).

On the other hand, unlike the aorta, exercise
increased in  renal adrenomedullin  mRNA
expression in the rats who received L-NAME,
indicating that swimming exercise probably exerts
its protective effects on hypertension by increasing
adrenomedullin in the kidney. Further studies
should confirm this by measuring blood and renal
adrenomedullin levels. Another explanation of why
renal adrenomedullin mRNA levels increased might
be renal vasculature alterations in L-NAME-induced
hypertension states (Raine, 1994). Glomerular
capillary hypertension and glomerular damage are
also induced by chronic inhibition of NO synthesis,
compared to systemic hypertension (Baylis et al.,
1992) that might cause an increase in
adrenomedullin levels in the kidney, which is an
opposite response to that of the aorta. Even though
studies suggesting that exercise plays a protective
role against renal damage in hypertension (Peeri et
al., 2013), some studies that suggest that exercise
increases glomerulosclerosis (Kuru et al.,, 2005)
because of elevated renal sympathetic activity and
endothelin-1 levels during training and the
activation of the rennin-angiotensin system (Kuru et
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al., 2005) which might eventually result in renal
damage leading an increase in ADM expression in
the kidney (Kohno et al., 1995; Yamaguchi et al.,
1996).

The findings indicate that L-NAME-induced
hypertension is prevented, and blood pressure is
decreased by exercise, likely by changing
adrenomedullin  levels in different tissues.
Prolonging the exercise period may give a more
effective  result on the expression of
adrenomedullin in different organs. Further studies
will elucidate whether the possibility that
adrenomedullin  might have antihypertensive
effects could lead to a promising target for novel
anti-hypertensive medicines. In addition, our results
are thought to promote the continuous search
intensively for the mechanisms of non-
pharmacological antihypertensive treatment.
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Ozet: Bu calismada, Aydin ili S6ke ilgesinin farkli mahallelerinde bulunan Siyah-Alaca ineklerde subklinik mastitis oraninin
belirlenmesi ve subklinik mastitise neden olan bakterilerin sekans analizi ile molekiler identifikasyonunlarinin yapilmasi
amaclandi. Materyal olarak 312 bas Siyah-Alaca inegin 1231 meme lobu kullanildi. California Mastitis Test (CMT) sonucunda,
ineklerin %72,44'Gniin ve meme loblarinin %46,63'lUniin subklinik mastitisli oldugu belirlendi. California Mastitis Testi pozitif
226 inekten aseptik sartlarda alinan sit numunelerinin 128'inde (%56,64) patojen mikroorganizmalar tespit edilirken
98'inde (%43,36) besi yerinde patojen etken liremedi. Yiiz yirmi sekiz numuneden, 178 adet mikroorganizma uredigi,
bunlardan 77'sinin (%43,75) bulasici, 99'unun (%56,25) cevresel mastitis grubu bakteri, ikisinin ise maya oldugu tespit edildi.
Streptecoccus spp., Stapylococcus spp., Corynebacterium spp., Bacillus spp. ve koliform grubu bakterilerin en ¢ok identifiye
edilen tiirler oldugu gorulda. Althik materyali olarak glbrenin kullanildigi isletmelerde, gevresel mastitis etkenlerinin
subklinik mastitiste baslica risk faktort oldugu tespit edildi. Kauguk althk kullanilan isletmelerde subklinik mastitisin nemli
derecede azaldig tespit edildi (P<0.001). Aydin ili Soke ilgesinde subklinik mastitisin 6nemli bir sorun oldugu, ayrica
yetistiricilerin hastaligin tani, tedavi ve daha 6nemlisi koruma-kontrol yollari hakkinda yeterli bilgiye sahip olmadiklari
belirlendi. Belirli araliklarla subklinik mastitis taramasi yapilmasi, etken izolasyonu ve identifikasyonu ile mastitise karsi
alinacak tedbirlerin, isletmelerin karlihgi ve strdirebilirligi igin dnemli oldugu sonucuna varildi.

Anahtar kelimeler: California Mastitis Test, Molekiiler identifikasyon, Subklinik mastitis.

Determination of Subclinical Mastitis Prevalence and Aerobic Bacteries Causing Mastitis in Dairy
Cows in Soke District of Aydin

Abstract: This study aimed to determine the prevalence of subclinical masititis in Holstein cows in different districts of Soke,
Aydin and to identify sequence analysis of bacteria causing subclinical mastitis. A total of 1231 samples from 312 Holstein
cows were screen with California Mastitis Test (CMT) in this study. Based on CMT results, 72.44% of cows and 46.63% of
mammary lobes had subclinical mastitis. Pathogenic microorganisms were detected in 128 (56.64%) of the aseptic milk
samples taken from 226 CMT-positive cows, whereas 98 (43.36%) of them had negative results. The culture analysis
showed 178 microorganisms of 128 samples, of which 77 (43.75%) were contagious, 99 (56.25%) were environmental
mastitis group bacteria, and 2 were yeast. Streptococcus spp., Stapylococcus spp., Corynebacterium spp., Bacillus spp. and
the coliform group were the most identified species. It was concluded that environmental mastitis agents were risk factors
for subclinical mastitis in the dairy farms where manure was used as a flooring material. Subclinical mastitis was found to be
significantly reduced in the barns where rubber (latex) mat was used as floor material (P<0.001). The present study reports
a high prevalence of subclinical mastitis in Soke district of Aydin province. The breeders do not have enough information
about the diagnosis, treatment and more importantly protection, and control of the disease. The findings of the study
concluded that screening of subclinical mastitis at regular intervals, isolation and identification of agents should be focused
and measures of regular screening for mastitis are essential for the profitability and sustainability of the dairy farms.
Keywords: California Mastitis Test, Molecular identification, Subclinical mastitis.

Giris

Sut sigiri isletmelerinde karh bir tGretim yapmak igin
kaliteli ve  saghkli  sitin elde edilmesi
gerekmektedir. Dinya nifusunun artmasiyla sit ve
st Urunlerine olan talep de artmaktadir. Bu talebi
karsilamak icin hastaliklara karsi direncli, yiksek sit
verimine sahip hayvan sayisini artirmak amaciyla
bircok 1slah c¢alismalari yapilmaktadir. Tirkiye
istatistik Kurumu (2019) verilerine gére 2000 yilinda

birim hayvan basina yillik sit Gretimi 1.654 kg iken,
2018 yilinda 3.161 kg’a yukselmistir. Bu yikselis, irk
seleksiyonu ile kdltir irklarimiz ve melezlerinin
toplam hayvan varligimizdaki oraninin artmasi,
kiick isletmelerin yerlerini yavas yavas daha biyuk
isletmelerin almasi, bu sayede daha bilingli ve
korumaya vyonelik yapilan bircok uygulama ile
saglanmistir.
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Mastitisin; slt Gretiminin dismesi, sitln
kalitesindeki deger kaybi, siitiin satis degerindeki
azalma, emek ve zaman kaybi, ilag ve tedavi
giderleri, elde edilen sitin dokiilme zorunlulugu
niks oraninin yuksek olmasi, inegin siriiden erken
cikartilmasi (%21-39,4) gibi birgok ekonomik zarari
vardir (Awale ve ark, 2012; Guimaraes ve ark, 2017;
Hertl ve ark, 2018; Keskin, 2015; Taponen ve ark,
2017; Viguier ve ark, 2009). Cek Cumhuriyet’inde
(Wolfova ve ark, 2006), dizenli olarak kayit tutulan
bes siyah-alaca sit¢l inek isletmesinde, cesitli
hastaliklarin tedavilerine yonelik giderlerin timi
icinde sadece mastitis vakalari igin %38’den fazla bir
pay ayrildigi ifade edilmektedir. Farkh (lkelerde
bircok arastirmacinin yapmis oldugu incelemelerde
mastitisli ineklerde yillik 250-1277 kg sut kaybi
oldugu belirlenmistir (Hortet ve Seegers, 1998;
Lucey ve ark, 1986; Mtallah ve ark, 2002; Schepers
ve Dijkhuizen, 1991). Bu nedenle mastitis ile
miicadelede etkenlerin ¢ok iyi taninmasi ve bunlara
yonelik 6nlemlerin alinmasi gerekmektedir (Vural ve
ark, 2016).

Sunulan calismada, Aydin ili Soke ilgesinde, sit
hayvanciligl yapan isletmelerde subklinik mastitis
oranini ortaya c¢ikarmak ve subklinik mastitise
neden olan mikroorganizmalari tespit etmek
amagclanmigtir.

Materyal ve Metot

Hayvan Deneyleri Yerel Etik Kuruluna yapilan
basvuruda, deney hayvani kullaniimadigi icin, onay
gerekmedigi raporu alinmistir (64583101/2018/003).
Calismanin materyalini Aydin ili Séke ilgesinin 10
farkh mahallesinde bulunan, 27 isletmede, genel
durumu saglikli goériilen 312 Siyah-Alaca Holstein
inege ait 1231 meme lobu olusturdu. Calisma 2019
yili Nisan-Mayis aylari arasinda gergeklestirildi.

Mastitis taramasi icin gidilen st isletmelerinde
sagim icin hazirlanan ineklerin normal meme
temizligi yapildiktan sonra California Mastitis Testi
(Bovivet CMT Liquid, Kruuse®) ile mastitis teshisi
yapildi. Test sonucu pozitif veren meme loblari ve
dereceleri, Vural ve ark. (2016) tarafindan belirtilen
yonteme goére degerlendirildi. Numune gdondermek
icin ilk olarak CMT derecesine bakilmaksizin pozitif
cikan sag arka meme lobu secildi. Sag arka meme
lobu CMT negatif ¢ikan ineklerde test icin diger
meme loblarinda CMT pozitiflik derecesi en yiiksek
olan segilerek 5-10 ml siut, aseptik kosullarda
laboratuvara gonderildi.

izolasyon ve identifikasyon: Siit &rnekleri
soguk zincir altinda laboratuvara ulastirildiktan
sonra genel (%7 kanh agar) ve selektif (MacConkey
Agar) besiyerlerine ekilerek izolasyonlari yapildi
(Quinn ve ark. 2011). izole edilen bakterilerin tiir

dizeyinde identifikasyonlarinda sekans analizi
kullanildi.

DNA Ekstarksiyonu: izolatlarin total DNA
ekstraksiyonu ticari genomik DNA ekstraksiyon kiti
(InstaGeneMatrix, Katalog No: 732-6030, BIO-RAD®,
Miinchen, Germany) kullanilarak Uretici firmanin
onerdigi sekilde gergeklestirildi.

Polimeraz Zincir Reaksiyonu (PZR):
Ekstraksiyonu yapilan DNA’lar Universal primerler
(16520 5'-AGA GTT TGA TCC TGG CTC AG- 3' ve
1651390 5'-GAC GGG CGG TGT GTA CAA-3")
kullanilarak polimeraz zincir reaksiyonu ile amplifiye
edildi (Edwards ve ark. 1989; Zheng ve ark. 1996).
Polimeraz Zincir Reaksiyonu ile 16S rRNA geninin
cogaltiimasinda, elde edilen bakteriyel DNA’dan 2
uL olacak sekilde toplam 30 pL reaksiyon miktari
icin son konsantrasyon Taq enzimi tampon ¢ozeltisi
1X, magnezyum klorir (MgCl2) 2 mM, dNTP 0,2mM,
primer (her biri igin) 0,4 pmol, Taq DNA polimeraz
(Fermentas) 1,5 U olacak sekilde ayarland.
Hazirlanan tipler daha sonra termal dongileme
cihazlarina  yiklenip, programlandi.  Program
95°C’da bes dakikalik 6n denatiirasyonu takiben 35
siklus 95°C 30 sn, 56°C 30 sn ve 72°C 1 dakikada
tamamlandiktan sonra, 72°C’'de 7 dakika ile sona
erdirildi. Polimeraz Zincir Reaksiyonu’nda beklenen
blyuklikte (1371 bp) bant gérilmesi pozitif olarak
degerlendirildi. Amplifikasyon Uriini daha sonra
sekanslama icin Macrogen (Hollanda) firmasina
gonderildi ve sonuglar NCBI (National Center for
Biotechnological Information) nikleotid blast
programinda gen bankasiyla karsilastirildi.

istatistiksel Analiz:Elde edilen veriler SPSS 22.0
(SPSS Inc. Chicago, IL, Amerika) programi
kullanilarak  degerlendirildi.  Gruplar arasinda
frekanslar bakimindan farklar Ki-kare testi ile
karsilastirildi. Elde edilen P degerinin 0,05’in altinda
oldugu durumlar istatistiksel olarak anlaml sonuglar
seklinde degerlendirildi.

Bulgular

Klinik Muayene ve CMT Bulgulari: Muayene
edilen 312 inegin 1248 meme lobundan 17’si
(%1,36) kor olarak kaydedildi. Siit verimi normal
olan 1231 meme lobundan 574’G (%46,63) CMT
pozitif oldugu belirlendi.

Ciftlik althk vyapisi gdz ©nini alinarak
degerlendirme yapildiginda, diger gruplara kiyasla
kauguk altlik grubunda en diisiik oranda mastitisle
karsilagildigi ve bu grupta tespit edilen CMT
pozitiflik degerinin diger gruplardan disik ve farkin
istatistiki acidan o6nemli (p<0.001) oldugu tespit
edildi (Tablo 1). Meme korlGgii bakimindan althk
gruplari arasindaki farkhlik istatistik agidan 6nemsiz
bulundu.
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Tablo 1. ineklerin bulunduklari isletmenin altlik yapisina gére CMT test sonuglari.

BAS MEME LOBU

Althk CMT(+) CMT(-) CMT(+) CMT(-)
Yapisi n (%) n (%) Toplam n (%) n (%) Toplam
Giibre 1732 80,47 42° 19,53 215 4592 54,38 385° 45,61 844
Kauguk 26° 41,27  37° 58,73 63 54b 21,51 197° 78,49 251
Beton 27?2 79,41 7° 20,59 34 61° 44,85 75° 55,15 136

Genel 226 72,43 86 27,57 312 574 46,62 657 53,37 1231

X? 10,59 44,93
P * *

*: P<0,05, a, b: Ayni sttunda farkh harfle gosterilen degerler arasindaki farkllik istatistik agidan &nemlidir (p<0,05).
Toplamda incelenen 312 hayvanin bazilarinda meme loblari kér (toplam 17 meme lobu) oldugu igin toplam incelenen meme

lobu sayisi beklendigi gibi 1248 yerine 1231 olmustur.

Mikrobiyolojik Bulgular: Yapilan PZR’'da, 128
izolat icin 16S Universal primerleri kullanilarak 1371
bp uzunlugunda bantlar elde edildi (Resim 1).

Hayvan basi birer numune olmak tzere secilen
226 numuneden, mikrobiyolojik ekim sonrasinda
128'inde (%56,64) lreme (izolat) tespit edilirken,
98'inde (%43,36) Greme tespit edilemedi.

Mikrobiyolojik izolasyon ve identifikasyon

sonucu 128 sitten 178 mikroorganizma dredigi
(Tablo 2), bunlardan 176’sinin (45 farkl) bakteri,
ikisinin maya olmak Uzere, Streptecoccus spp.,
Staphylococcus spp., Corynebacterium spp., Bacillus
spp. ve koliform grubu bakterilerin en ¢ok identifiye
edilen tirler oldugu belirlendi.

Resim 1. 16S universal primerleri kullanilarak gergeklestirilen PZR M: Marker (100 bp DNA Ladder) 1-14: Saha izolatlari, 15: Pozitif
Kontrol (E.faecalis ATCC 29212). NK: Negatif Kontrol (DNA’siz mastermiks).

Molekiler identifikasyon sonucu, 176 adet
bakterinin 77 (%43,75) adeti bulasici mastitis, 99
(%56,25) adeti c¢evresel mastitis etkeni olarak
belirlendi ve ciftlik yapisina goére dagilim Tablo 3’te
verildi. Bulasici  mastitis etkenleri igerisinde
Corynebacterium spp. 32 (%17,97), Koagiilaz Negatif
Stafilokoklar (KNS) 26 (%11,2), S. agalactiae 12
(%6,74), S. aureus 7 (%3,93) olarak tespit edildi.
Belirlenen otuz iki Corynebacterium spp.'nin %87,5’i
(n=28) serbest gezintili ve glbrenin yataklik olarak
kullanildigi isletmelerde, %6,2’'i (n=2) serbest
gezintili ve kauguk yatakhgin kullanildigi isletmede,

%6,2’'i (n=2) ise beton zeminde bagl sekilde
bakilarak hayvancilik yapan isletmelerde goruldi.
izolasyonu vyapilan 29 S. uberis’in (9 isletmede
Corynebacterium turl bakteriler ile birlikte) %93,1
(n=27) serbest gezintili ve glibrenin yataklik olarak
kullanildigi  isletmelerde, %6,9’u  (n=2) beton
zeminde bagl sekilde bakilarak hayvancilik yapilan
isletmelerde saptandi. izole edilen bulasici mastitis
etkeni olan 12 S. agalactiage'nin timi serbest
gezintili ve glibrenin yataklhk olarak kullanildigi bir
isletmede belirlendi.
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Tablo 2. izole edilen bakteriler.

izole edilen patojenler N % izole edilen patojenler N %

Staphylococcus chromogenes 14 7,87 Rhodocuccus sp. 3 1,69
Staphylococcus aureus 7 3,93 Lactococcus lactis 4 2,25
Staphylococcus haemolyticus 6 3,37 Aerococcus viridans 4 2,25
Staphylococcus epidermidis 4 2,25 Brevibacterium paucivorans 1 0,56
Staphylococcus xylosus 1 0,56 Exiguobacterium aurantiacum 2 1,12
Staphylococcus auricularis 1 0,56 Brachybacterium paraconglomeratum 1 0, 56
Streptecoccus uberis 29 16,29 Micrococcus aloeverae 1 0,56
Streptecoccus agalactiae 12 6,74 Kocuria salsicia 1 0, 56
Streptecoccus parauberis 6 3,37 Trueperella pyogenes 1 0,56
Streptecoccus hongkongensis(uberis) 4 2,25 Escherchia coli 3 1,69
Streptecoccus dysgalactiae 2 1,12 Klebsiella oxytoca 1 0,56
Streptecoccus pyogenes 2 1,12 Enterobacter cloacea 1 0,56
Corynebacterium sp. 32 17,97  Shigella flexneri 1 0,56
Bacillus licheniformis 7 3,93 Acinetobacter iwoffi 3 1,69
Bacillus pumilis 3 1,7 Hafnia paralvei 2 1,12
Bacillus subtilis 2 1,69 Pasteurella multocida 1 0,56
Bacillus amyloliguefaciens 1 0,56 Pseudomonas aeruginosa 1 0,56
Enterecoccus facealis 6 3,4 Pseudomonas spp. 1 0,56
Enterecoccus faecium 1 0,56 Pseudocitrobacter spp. 1 0,56
Enterecoccus durans 1 0,56 Stenotrophomonas maltophilia 1 0,56
Enterecoccus gallinarum 1 0,56 Candida spp. 2 1,1

Tablo 3. izole edilen etkenlerin altlik gruplarina gére dagilim.

Etken
Althk Yapisi Cevresel Bulasici Genel
Giibre 71 63 134
Kauguk 6 3 9
Beton 22 11 33
Genel 99 77 176
kikare 1,064
P 0.D.

Tartigsma ve Sonug

Sit inekgiliginde sik olarak karsilasilan mastitis,
ozellikle de subklinik mastitis Ulkemiz
hayvanciliginda 6nemli ekonomik kayiplara sebep
olmakta ve ulkemizin farkli yorelerinde farkli
oranlarda goriilmektedir. Yapilan galismalarda CMT
ile meme lobu ve hayvan bazinda tespit edilen
subklinik mastitis oranlari, sirasiyla; %7,4-60,2 ve
%24-73,8 arasinda degistigi belirlenmistir (Acar ve
ark, 2012; Kasik¢i ve ark, 2012; Ozeng, 2019;

Risvanh ve Kalkan, 2001; Saglam ve ark, 2018;
Saydan ve Kalkan, 2017; Tel ve ark, 2009). Sunulan
calismada meme lobu bazinda subklinik mastitis
orani %46,6, hayvan bazinda ise %72,4 olarak tespit
edildi. Hayvan bazinda CMT pozitiflik orani, yapilan
¢alismalardaki oranlar arasinda kaldigi, fakat yiiksek
oranlara (Akdag ve ark, 2017; Cokal ve Konus, 2012;
Ergiin ve ark, 2004; Ozeng, 2019; Tel ve ark, 2009)
daha yakin oldugu belirlendi. Subklinik mastitis
prevalansinin yiksek oranda tespit edilmesi, aile tipi
ve 10-50 sagmal kapasiteli isletmelerde, Ozeng ve
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ark. (2019) ile Yesilmen ve arkadaslarinin (2012) da
belirttigi gibi subklinik mastitise karsi korunma
tedbirlerinin tam bilinmemesi ya da uygulanmamasi
seklinde yorumlandi.

Subklinik mastitisler dizenli kontrolleri ve
koruma uygulamalari yapilmadigl zaman ilerleyerek
klinik  mastitis  sekillenebilir.  Klinik  mastitis
olgularinda meme dokusuna erken ve dogru bir
tedavi yapilmadiginda enfekte meme lobu st
Uretim ozelligini kaybeder ve meme korelir.
Ulkemizde yapilan mastitis ile ilgili calismalarda
(Kogyigit ve ark, 2016; Ozdemir ve Kaymaz, 2013;
Ozeng, 2019; Saydan ve Kalkan, 2017), kér meme
lobu oraninin  %0,78-4,84 arasinda oldugu
goralmustir.  Subklinik  mastitis  prevalansinin
belirlenmesi icin yapilan bu calismada kér meme
lobu orani %1,36 olarak bulundu. Bu oran tlkemizde
yapilan daha onceki c¢alismalarda elde edilen
degerler ile uyumlu oldugu gorildi. On yedi adet
kor meme lobunun 16'si (%94,12), altlik olarak
glbre kullanilan ve sagim hijyenine dikkat
edilmeyen isletmelerde tespit edildi.

Ahir ve barinaga bagh faktorler de mastitise
duyarhhgi artinir, 6zellikle ineklerin ayri baglandig
ve yeterli genislikte alana sahip olmamasi
durumlarinda ineklerde stres meydana gelir.
Hayvanlarin yatip kalkma sirasinda birbirlerinin
memesine basabilir ve meme vyaralanmalari ile
mastitise duyarhhk artar. Althk olarak nemli giibre,
talas, saman gibi organik maddeler bakterilerin
barinma ve (remeleri i¢cin uygun ortamlardir.
Bundan dolayi onerilen althklar nem orani disuk,
icinde bakterilerin kullanabilecegi besin maddesi az
ve inorganik yapili olmalidir (Bastan, 2019). Althk
yapisinin CMT  sonuglari Uzerinde  etkisi
degerlendirildiginde Tablo 1'de belirtildigi (zere,
kaucuk altlik grubunda bulunan ineklerde CMT+
oraninin 6nemli derecede dusik oldugu gorilda
(P<0.001). Yapilan galismada kullanilan altliklardan,
kauguk althgin meme sagligl agisindan tercih
edilebilir oldugunu goéstermistir.

Subklinik mastitise sebep olan mikroorganiz-
malarin tanisi ig¢in yapilan incelemelerin hepsinde
bakteriyel Giremeye rastlanilmamaktadir. Bu amacla
yapilan g¢alismalarda (Cokal ve Konus, 2012; Ergiin
ve ark, 2004; Gartirk ve ark, 1998; Kogyigit ve ark,
2016; Saglam ve ark, 2018; Tel ve ark, 2009;
Yesilmen ve ark, 2012) CMT pozitif ineklerde
Uremenin tespit edilmedigi oran %10,82-39,20
olarak belirlenmistir. Yapilan ¢alismada 312 inekten
CMT pozitif sonu¢ veren 226 inegin 98'inde
(%43,36) Ureme tespit edilemedi. Bu oran
Glkemizde rastlanan oranlarin lizerinde oldugu ve
sebebinin ¢alismanin yapilma zamaninin siit inegi
isletmelerinin ani rasyon degisikligi yaptig1 zamana
denk gelmesi ve diisiik konsantrasyonlu meme

patojenleri (Wellenberg ve ark. 2002) olabilecegi
kanaatine varildi.

Bulasici mastitis etkenleri olan S. aureus, S.
agalactiae, C. bovis, KNS ve Mycoplasma tirlerinin
en onemli kaynagi enfekte meme loblari, yetersiz
sagim hijyeni, sagimda kullanilan kontamine
ekipman ve sagim makinelerinde gozlenen
sorunlardir. Sirl icerisinde inekten inege yayilim
gosterir, genellikle meme paransim dokusuna ve siit
toplama kanallarina yerleserek kronik mastitise yol
acar ve siurd icin devamli bir mastitis kaynagi
olustururlar. Bu mikroorganizmalar memenin
saprofitidir.  Genel olarak bulagici  mastitis
etkenlerine; %22,9-81,24 oranlari arasinda
rastlaniimaktadir (Bastan ve ark, 2015; Beytut ve
ark, 2002; Cokal ve Konus, 2012; Ergiin ve ark, 2004;
Saglam ve ark, 2018; Tel ve ark, 2009; Tirkyilmaz ve
ark. 2010; Yesilmen ve ark, 2012). Sunulan
calismada 77 (%43,75) adet bulasici mastitis etkeni
tespit edildi. Tespit edilen bu oranin, Ulkemizde
daha 6nce yapilan galsmalarda belirlenen oranlar ile
uyumlu oldugu belirlendi.

Koagulaz negatif stafilokoklarin prevelansi
%8,33-44,83 olarak belirlenmistir. (Bastan ve ark,
2015; Beytut ve ark, 2002; Biyikcangaz ve ark,
2012; Cokal ve Konus, 2012; Ergiin ve ark, 2004;
Hadimli ve ark, 2013; Kogyigit ve ark, 2016; Macun
ve ark, 2011; Saglam ve ark, 2018; Tel ve ark, 2009).
Bulundugu sirude ciftlik yonetimi iyi degil ise hizli
yayllm oOzelligi gosteren ve onemli Olglide sit
kaybina yol acan S. agalactiae'nin oranini Ergiin ve
ark (2004) %3,5, Acar ve ark (2012) %5,88, Beytut ve
ark (2002) ise %9,37 olarak belirtmislerdir. Bulasici
mastitis etkenleri arasinda yer alan
Corynebacterium spp.'nin gérilme orani %0,3-2,35
arasinda degismektedir (Bastan ve ark, 2015;
Saglam ve ark, 2018). Cins bazinda incelendiginde
ise Tel ve ark (2009) C. bovis'i %3,1, Beytut ve ark
(2002) C. pyogenes'i %19,79 oraninda buldugunu
ifade etmislerdir. Yapilan ¢alismada ise bulasici
mastitis etkenleri icerisinde en sik Corynebacterium
tirleri 32 (%17,98) ve sirasilyla KNS 26 (%14,61), S.
agalactiae 12 (%6,74), S. aureus 7 (%3,93) adet
tespit edildi.

Cevresel mastitis etkenlerinin  %16,68-77,1
oranlari arasinda bulundugu (Beytut ve ark, 2002;
Ergiin ve ark, 2004; Kogyigit ve ark, 2016;
Tarkyilmaz ve ark. 2010) ve tespit edilen %56,25
oranin, diger c¢alismalarda elde edilen degerler
arasinda kaldigi goriuldi. Subklinik mastitis ile ilgili
kaynaklarda koliform bakterilerin en 6nemlisi E.
coli'dir ve tespit edilme orani %2,2-28,9 arasinda
degisir (Bastan ve ark, 2015; Beytut ve ark, 2002;
Blyilikcangaz ve ark, 2012; Cokal ve Konus, 2012;
Erglin ve ark, 2004; Kogyigit ve ark, 2016;
Ozdikmenli Tepeli ve Zorba, 2017; Saglam ve ark,
2018; Tel ve ark, 2009). Sunulan ¢alismada E. coli
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%1,69 oraninda tespit edildi. Bu oran baz
calismalardaki (Bastan ve ark, 2015; Ergiin ve ark,
2004) orana yakin (%2,2 -2,73) olmakla birlikte ve
Ulkemizde subklinik mastitis ile ilgili bulunan
oranlarin ¢ok altinda kaldigi gorildi. Mastitise
neden olan bakteriler, yoresel olarak farkliliklar
gosterebilmektedir. Bu farkliliga, her yoredeki
cevresel bakteri florasindaki farkhliklar, calismalarda
kullanilan izolasyon yontemlerindeki farkhliklar
hatta yorelerde mastitis tedavisinde kullanilan farkh
yontemler sebep olabilir. Tablo 3'de verilen degerler
incelendiginde c¢evresel mastitis etkenleri, altlik
olarak gubrenin kullanildigi isletmelerde daha
ylksek oranda belirlendi.

Sonug¢ olarak, subklinik mastitis olgulari sit
inegi vyetistiriciligi yapan isletmeler icin tehdit
olmaya devam etmektedir. Mastitis vakalarinin
kontrol edilebilmesinde, mastitise neden olan
patojenlerin dogru bir sekilde tanimlanmasi esastir.
Bu calismada, etiyolojik etkenlerin kisa siirede ve
dogru bir sekilde tanimlanmasinda sekans analizi
yontemi uygulanmistir. Veteriner teshis
laboratuvarlarinda bakterilerin tanimlanmasi igin
sekans analizi yontemi, maliyetlerinin dismesi ve
teknik personelin bilgisinin artmasi sonucunda,
geleneksel fenotipik tanimlama yontemlerinin yerini
alacak gibi gériinmektedir.
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Yiiksek Cevre Sicakhginda Yetistirilen Etlik Piliclerde igme Suyu Sicakliginin ve
Yerlesim Sikliginin Bazi Refah Parametreleri Uzerine Etkisi
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Ozet: Bu calismada, yiiksek gevre sicakliginda yetistirilen etlik piliclerin icme suyu sogutulmasi ve farkl yerlesim sikliklarinin
bazi refah parametreleri, hareketsizlik stiresi ve heterofil/lenfosit orani (izerine etkilerinin belirlenmesi amaglanmaktadir.
Arastirmada, icme suyu sicakligina (10°C ve 31°C) gére iki grup, yerlesim sikligina (12, 15 ve 18 pilic/m?) gére i grup ve her
grupta dort tekrar grubu olmak tzere toplam 360 adet etlik pili¢ kullanilmistir. Arastirmada etlik piliglerde ayak taban ve
tarsal bolge yangisi ile tiy kirliligi 6zellikleri Gizerine igme suyu sicakligl ve yerlesim sikliginin etkisi 6nemsiz bulunmustur.
YlUrime skoru Uzerine igme suyu sicakhgl bakimindan gruplar arasindaki fark énemli (P<0,001) bulunurken, yerlesim
sikhginin etkisi dnemsiz bulunmustur. icme suyu sicakliginin tily zarari skoruna etkisi sirt bélgesinde énemsiz bulunurken;
but, kanat ve kuyruk bolgelerinde 6nemli diizeyde (P<0,001) fark oldugu belirlenmistir. Yerlesim sikhginin but, kanat, kuyruk
ve sirt bolgelerindeki tly zarari skoruna etkisi 6nemsiz bulunmustur. Hareketsizlik stiresi ve heterofil/lenfosit orani tizerine
icme suyu sicakliginin etkisi istatistiksel olarak 6nemsiz bulunurken, yerlesim sikliginin etkisi 6nemli (P<0,05) bulunmustur.
Arastirma sonunda, soguk igme suyu uygulamasinin ylriime ve tly zarari skoru gibi refah parametrelerinde etkisinin 6nemli
oldugu gozlenmistir. Yerlesim sikliginin diisiik olmasi, ylksek sicaklik altinda yetistirilen etlik piliglerde refah gostergesi olan
hareketsizlik stresi ve heterofil/lenfosit oranini disirdiigli, ancak ayak taban yangisi, tarsal bolge yangisi, tuy kirliligi,
ylriime skoru ve tiy zarari skoru bakimindan herhangi bir etkisinin olmadigi gértlmustir.
Anahtar Kelimeler: Etlik pilic, icme suyu sicakhidi, Refah parametreleri, Yerlesim sikligi.

The Effect of Drinking Water Temperature and Stocking Density on Some Welfare Parameters of
Broilers Reared at High Ambient Temperature

Abstract: The present study aimed to determine the effect of drinking water cooling and stocking density of broiler chickens
reared at high ambient temperature on some welfare parameters, tonic immobility, and heterophil/lymphocyte ratio. A
total of 360 1 day-old male broiler chicks were randomly assigned to groups based on the drinking water temperature (10°C
and 31°C) and stocking density (12, 15, and 18 birds/m?) with four replicates.

It has been determined that there was not significant difference between drinking water temperature and stocking density
on footpad dermatitis, hockburn and feather cleanliness. While the difference between the groups of drinking water
temperature was significant (P<0.001), the effect of stocking density was not significant on gait score. While the effect of
drinking water temperature was not significant in the back area, there was a significant difference (P<0.001) in the thigh,
wing and tail regions; the effect of stocking density on the feather damage in the thigh, wing, tail, and back regions was
insignificant on the feather damage. While the effect of drinking water temperature was not significant, the effect of
stocking density was significant on tonic immobility and heterophil/lymphocyte ratio (P<0.05).

In conclusion, it is indicated that a significant effect of cold drinking water on welfare parameters (gait and feather
damage); the low stocking density reduces the tonic immobility and H/L ratio on broilers exposed to high temperatures.
Keywords: Broiler, drinking water temperature, stocking density, welfare parameters.

Giris

Ortam  sicakhiginin ~ 22°C'nin  lizerine  ¢iktigl yem bilesimi (Park ve ark., 2013), aydinlatma

durumlarda etlik piliclerde sicak stresinin etkileri
gorilmeye baslar. Sicak stresine maruz kalan etlik
piligler viicut sicakliklarinin diismesi icin davranigsal
tepkiler gosterir. Etlik pilicler su tuketimi, vicut
yluzey alani ve solunum hizini artirarak; yem
tiketimi, metabolizma hizi ve aktiviteyi azaltarak
ortama adapte olmaya calisirlar (Erensayin, 2000).
Etlik piliclerde sicakhk stresinin azaltilmasi
Gzerine birgcok calisma yapilmistir. Arastirmacilar

programi (Yoon ve ark., 2013), yerlesim sikhgi
(Uzum ve Toplu, 2013) ve soguk icme suyu (Bruno
ve ark., 2011) gibi uygulamalarin sicaklik stresini
azalttigina dair sonuglar elde etmiglerdir.

Yiksek gevre sicakliginda yetistirilen
kanathlarda soguk igme suyu tiiketimi sicak stresiyle
basa cikabilmeyi saglar, performansi artirir; viicut
1sisini, solunum hizini ve o6lim oranini disarar
(Bruno ve ark., 2011). Park ve ark. (2013) etlik
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piliclerde yaptiklari ¢calismada icme suyunun 9°C'ye
sogutularak  verilmesinin  hayvanlarin  verim
performanslarini olumlu yonde etkiledigini ortaya
koymuslardir.

Yiksek yerlesim sikhgi altinda yetistirilen etlik
piliclerde verim dlsuklGgl, saglik problemleri,
olumsuz refah kosullari ve kanibalizm gibi
problemler ortaya cikar (Tarkyilmaz, 2008). Etlik
piliclerde 30 kg/m?Z'nin (zerindeki yerlesim sikhg
blylme hizinin azalmasi, yirime bozuklugu ve canh
agirhgin diismesi ile iliskilendirilmistir (Dozier ve
ark., 2006). Onbasilar ve ark. (2008) vyerlesim
sikhginin yiiksek olmasinin tonik immobilite siresi
ve heterofil-lenfosit oranini istatistiksel olarak
onemli diizeyde artirdigini bildirmislerdir.

Bu c¢alismada, yiliksek c¢evre sicakhginda
yetistirilen etlik piliglerin igme suyu sogutulmasi ve
farkli yerlesim sikliklarinin bazi refah parametreleri
(ayak tabani yangisi, tarsal bolge yangisi, tiy kirliligi,
yurime skoru, tiiy zarari skoru), hareketsizlik stresi
ve heterofil/lenfosit (H/L) orani lzerine etkilerinin
belirlenmesi amacglanmaktadir.

Materyal ve Metot

Arastirma, Aydin Adnan Menderes Universitesi
Veteriner Fakdlltesi Kanath Arastirma Birimi’'nde 42
gln slreyle yurutilmustlr. Calismanin yiratidlmesi
icin Aydin Adnan Menderes Universitesi Hayvan
Deneyleri Yerel Etik Kurulundan (09.07.2020 tarih
ve 64583101/2020/040 sayili) izin alinmistir.

Deneysel Tasarim: Arastirmada 6zel bir
kulugkahaneden alinan, bir ginliik yasta toplam 360
adet erkek ticari etlik civciv (Ross 308) kullaniimistir.
Kullanilan civcivler igme suyu sicakligina (10°C ve
31°C) gore iki grup, yerlesim sikligina (12, 15 ve 18
pilic/m?) goére iic grup olmak lizere 2x3 deneme
desenine uygun olacak sekilde iki odaya rastgele
yerlestirilmistir. Her bir grup icin dort tekrar grubu
diizenlenmistir.

Etlik pilicler, benzer oOzelliklere sahip her iki
odada ayni sayida ve konumda dairesel yemlik,
nipelli suluk ve otomatik isitici bulunan odun talasi
althkli yer bolmelerinde yetistirilmistir.

Bakim ve Besleme: Arastirmada hayvan refahi
konusu dikkate alinarak tim gruplarda ilk yedi gin
ve kesimden 6nceki l¢ glin maksimum aydinlatma
programi, diger glinlerde ise 18 saat aydinlik-6 saat
karanlik (karanhk uygulamasinin 4 saati kesintisiz,
geriye kalan 2 saati ise 30 dakika aydinlik, 30 dakika
karanlik seklinde yapilmistir) aydinlatma programi
uygulanmistir (EU, 2007). Yaz mevsiminde (Haziran-
Temmuz aylan) ydriatilen ¢alisma boyunca sicakhk
ve nem dizeyleri termometre ve higrometre ile
giinliik olarak kaydedilmistir. icme suyu sicakligi
Olciimleri de gilinde iki kez yapilmistir. Etlik pilig
yetistirme sicakligl ilk 3 gin 34°C’ye ayarlanmis,

kesime kadar olan siirede de ortalama sicaklk 31°C
olarak élgUlmustdr.

Standart bakim ve besleme uygulanan etlik
piliclere  baslangig, biyitme ve bitirme
doénemlerinde verilen besin madde bilesimi Tablo
1'de gosterilmistir. Etlik piliglerin yem ve su
ihtiyaglari ad libitum olarak saglanmistir.

Tablo 1. Etlik piliclere verilen besin madde bilesimi.

Baslangig Biiylitme Bitirme
(0-10 giin)  (11-24 giin)  (25-42 giin)
Metabolik
Enerji 3000 3100 3200
(kcal/kg)
Ham 23 21,5 19,5

Protein (%)

Soguk icme suyu grubunda, nipellerin baglantili
oldugu soguk su borularinda sicakhgin 10°C'de sabit
tutulabilmesi icin daha O©nceden bu is igin
tasarimlanmis ve dakikada 5 L su kapasiteli bir
sogutucu cihaz kullanilmistir (Cihso 2000, 2.5 hp,
Tirkive). i¢cme suyunun sicakhigini  her an
izleyebilmek icin su giris ve gikislarina termometre
diizenekleri  yerlestirilmis ve akis  kontrol
duzenekleriyle su borularindan dakikada 400 ml
suyun gegmesi saglanmistir.

Veri Toplama: Arastirmanin 41. giiniinde her
tekrar grubundan rastgele secilen 5 pilic (toplam
120 pili¢) hareketsizlik stresi testi icin kullaniimistir.
Calismanin sonunda (42. giin) hareketsizlik siresi
testi uygulamasina alinmayan piliglerden 120 tanesi
rastgele segilerek (her tekrar grubundan 5 pilig)
ayak tabani ve tarsal bolge yangisi, tly kirliligi,
yurime skoru, tly zarari skoru ve H/L orani
bakimindan degerlendirilmistir. Ayrica 42. glinde
kesim agirhgini belirlemek i¢in tim piligler bireysel
olarak tartilmstir.

Ayak taban yangisinda tabanda herhangi bir
lezyon yok ise 0; taban yastiginda kiiglik ylzeysel bir
lezyon var ise 1; lezyon siddetli ve taban yastiginin
blyik bir kismini kaplyor ise 2 puan olarak
degerlendirilmistir (Bilgili ve ark., 2006). Tarsal
bolge yangisinda ise tarsal eklem bolgesinde lezyon
yok ise 0; renk degisimi veya kiclik bir lezyon var
isel; lezyon biliylik ve kabuklanma var ise 2 ile
puanlanmistir (RSPCA, 2017). Tuy kirlilik duzeyi
gogus ve sirt bolgesinde bulunan tiyler ¢ok temizse
0; orta diizeyde kirli ise 1; ¢ok kirli ise 2 puan olarak
belirlenmistir (Welfare Quality, 2009).

Yirime skorlamasinda yiriyls normal ise O;
tam anlasilamayan hafif anormallikler varsa 1; hafif
topallik hayvanin hareket etmesine ve yem
yemesine engel teskil etmiyorsa 2; topallik hayvanin
rahat hareket etmesine engel degilse 3; siddetli
topallik hayvanin zorlanarak vyiriimesine neden
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oluyorsa 4; ileri derecede yiriyls bozuklugu var ve
hayvan kanatlarinin yardimi ile hareket ediyorsa 5
puan olarak degerlendirilmistir (Kestin ve ark.,
1992).

Tuy zarar skorlamasinda sirt, kanat, kuyruk ve
but bolgesinde tliyler normalse 0; kaba tiyllyse 1;
az miktarda tiy kaybi ile birlikte bazi tiylerde
kirlma mevcutsa 2; tiiy kaybi ile birlikte taylerin
blylik bir kisminda kirilma mevcutsa 3; blylk
Olclide tliy kaybi mevcutsa 4; tliy ortiisi yoksa 5
olarak skorlanmistir (Kretzschmar-McCluskey ve
ark., 2014).

Hareketsizlik sliresinde, hayvanlar sessiz ve az
15tk alan odada sirt Usti yatirilarak 15 saniye siireyle
hareketsiz kalmasi sonrasi kendi kendilerine ayaga
kalkana kadar gecen sire Olgllmistir. Test
periyodu icersinde hayvanlarin 10 dakikalik strecte
tepki vermedikleri durumlarda ise 600 saniye
maksimum skor olarak kabul edilmistir (Jones ve
Faure, 1980).

H/L orani igin, refah degerlendirmeleri ve
tartimlari yapilan piliclerin kesim esnasinda vena
jugularis'inden 1 ml kan o6rnegi EDTA’L tiplere
alinmis ve bu orneklerden hazirlanan kan frotileri
May-Griinwald Giemsa ile boyandiktan sonra her bir
preparatta toplam 100 hiicre sayillmistir (Gross ve
Siegel, 1983).

istatistik Analizler

Verilerin istatistik degerlendirmesi SPSS 22.0
istatistik paket programi kullanilarak
gercgeklestirilmistir. Hareketsizlik stresi ve H/L orani
bakimindan faktorlerin etki durumlarini ortaya
koymak icin Genel Dogrusal Model (GLM) yontemi
kullanilmistir. Gruplar arasindaki farkhliklarin 6nem
kontrolli ise Duncan c¢oklu karsilastirma testi ile
belirlenmistir (Duncan, 1955). Ayak tabani yangisi

derecelendirmesi sonucu tiim piliclerin “0”skoruna
sahip olmasi neticesinde herhangi bir istatistiksel
analiz yontemi kullanilamamistir. Skorlama yoluyla
belirlenen parametrelerin (ylirime skoru, tarsal
bolge yangisi ve tly zarar skoru) analizinde Yates
diizeltmeli Ki-Kare (X?) testi uygulanmistir. P<0,05
oldugunda istatistiksel anlamhlik g6z o©nilinde
tutulmustur (Ozdamar, 2004).

Bulgular

Arastirmada, 8-42. ginler arasindaki kiimes igi
ortalama sicakhk 31,6°C (min-maks: 27,4-33,3°C),
ortalama nem %55,9 (min-maks: 50,1-61,4)
dizeyinde tespit edilmistir.

Arastirmada kesim agirhg bakimindan soguk
icme suyu grubu (1912 g) ile normal icme suyu
grubu (1916 g) arasinda 6nemli bir farkin olmadigi
gorilmustar. Yerlesim sikhgi bakimindan
metrekarede 12 pilic yetistirilen gruptaki kesim
agirhginin (2027 g), metrekarede 15 ve 18 pili¢
yetistirilen gruplara (1891 ve 1824 g) gore 6nemli
diizeyde (P<0,001) yiksek oldugu tespit edilmistir.

Arastirmada, ayak taban yangisi skorlamasi
yapilan tim etlik piliclerde sadece skor 0'in
gorildugia, skor 1 ve 2'nin goérilmedigi tespit
edilmistir. Normal ve soguk icme suyu gruplarinda,
tarsal bolge yangisi gorilme sikhgr skor 0’da sirasiyla
%91,7 ve %93,3 oranlarinda bulunmustur. Tarsal
bolge yangisi bakimindan su sicakligi ve yerlesim
sikhg gruplari arasindaki farklilk istatistiksel olarak
onemsiz bulunmustur. Normal ve soguk icme suyu
gruplarinda tay kirliligi gorilme orani skor 0’da
siraslyla %63,3 ve %48,3 olarak tespit edilmistir.
icme suyu sicakhgi ve yerlesim sikliginin tiy kirliligi
Uzerine etkisinin ©6nemsiz oldugu belirlenmistir
(Tablo 2).

Tablo 2. igme suyu sicakhigi ve yerlesim sikliginin tarsal bélge yangisi ve tily kirliligi Gizerine etkisi.

Faktér n S:0 n S:1 n S: 2 X? P
Tarsal Bélge Yangisi (%)
Su Sicakhgi
Normal 55 91,7 5 8,3 0 - 0,120 0,729
Soguk 56 93,3 4 6,7 0 -
Yerlesim Sikligi
12 pilig/m? 36 90,0 4 10,0 0 - 5,045 0,080
15 pilig/m? 35 87,5 5 12,5 0 -
18 pilig/m? 40 100,0 0 0,0 0 -
Tuy Kirliligi (%)
Su Sicakhgi
Normal 38 63,3 22 36,7 0 0,0
Soguk 29 48,3 28 46,7 3 5,0 4,929 0,085
Yerlesim Sikligi
12 pilig/m? 24 60,0 15 37,5 1 2,5
15 pilic/m? 22 55,0 16 40,0 2 5,0 2,729 0,604
18 pilig/m? 21 52,5 19 47,5 0 0,0

S: Skor; X?: Ki-kare degeri
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Soguk icme suyu grubundaki etlik piliclerin
yurdyidsin  normal oldugu skor 0’daki oraninin
(%85), normal igme suyu grubundaki piliclerin
oranindan  (%30) yuksek (P<0,001) oldugu

saptanmistir.  Yirime skoru (zerine yerlesim
sikhginin etkisi 6nemsiz bulunurken, icme suyu
sicakhginin etkisi ise 6nemli (P<0,001) bulunmustur
(Tablo 3).

Tablo 3. icme suyu sicakhigi ve yerlesim sikliginin yiiriime skoruna etkisi.

Yiriime Skoru (%)

Faktor

n S:0 n S:1 n S:2 n S:3 n S:4 n S:5 X2 P
Su Sicakhgi
mal w0 woms s ose @ mow RS 40 ga o
Yerlesim Sikligi
12 pilic/m? 27 67,5 4 10,0 1 25 4 10,0 1 25 0 00
15 pilig/m? 19 475 8 20,0 1 25 4 10,0 4 10,0 2,5 10,937 0,362
18 pili/m? 23 57,5 10 25,0 2 50 4 10,0 7 17,5 0 00

S: Skor; X?: Ki-kare degeri

icme suyu sicakliginin tily zarar skoruna etkisi
sirt bolgesinde 6nemsiz bulunurken but, kanat ve
kuyruk bolgelerinde 6nemli dizeyde (P<0,001) fark
oldugu belirlenmistir. Tly zarari skoru bakimindan
en iyi sonug¢ soguk igcme suyu grubunda tespit
edilmistir. Yerlesim sikhginin but, kanat, kuyruk ve

sirt bolgelerindeki tiy zarar skoruna etkisi 6nemsiz
bulunmustur. 12 pilic/m? yerlesim sikhgi grubunda
39 pilicte sirt bolgesinde tiiy yapisi normal iken, 1
piligte kaba tuylu tly zarar yapisi belirlenmistir
(Tablo 4).

Tablo 4. icme suyu sicakligi ve yerlesim sikliginin tily zarari skoruna etkisi.

Fakté n S:0 n S:1 n S: 2 n S:3-5 X2 P
aktor But (%)
Su Sicakhgi
Normal 25 41,7 33 55,0 2 3,3 0 -
Soguk 57 95,0 3 5,0 0 0,0 0 . 39,488 <0,001
Yerlesim Sikligi
12 pilig/m? 31 77,5 8 20,0 0 0,0 0 -
15 pilig/m? 29 72,5 10 25,0 1 2,5 0 - 7,301 0,121
18 pilig/m? 22 55,0 18 45,0 1 2,5 0 -
Kanat (%)
Su Sicakhgi
Normal 33 55,0 26 43,3 1 1,7 0 .
Soguk 58 96,7 2 33 0,0 0 - 28,440 <0,001
Yerlesim Sikligi
12 pilig/m? 32 80,0 8 20,0 0 0,0 0 -
15 pilig/m? 30 75,0 10 25,0 0 0,0 0 - 2,440 0,655
18 pilig/m? 29 72,5 10 25,0 1 2,5 0 .
Kuyruk (%)
Su Sicakhigi
Normal 22 36,7 33 55,0 5 8,3 0 -
Soguk 55 91,7 5 8,3 0 0,0 0 - 39,774 <0,001
Yerlesim Sikligi
12 pilig/m? 28 70,0 11 27,5 1 2,5 0 -
15 pilig/m? 25 62,5 12 30,0 3 7,5 0 - 2,622 0,623
18 pilig/m? 24 60,0 15 37,5 1 2,5 0 —
Sirt (%)
Su Sicakhgi
Normal 55 91,7 5 8,3 0 — 0 —
Soguk 57 95,0 3 5,0 0 - 0 - 0,536 0,464
Yerlesim Sikligi
12 pilic/m? 39 97,5 1 2,5 0 - 0 -
15 pilig/m? 38 93,3 2 6,7 0 - 0 . 3,482 0,175
18 pilig/m?2 35 87,5 5 12,5 0 - 0 -

S: Skor; X2: Ki-kare degeri
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Hareketsizlik stiresi ve H/L orani Uzerine
yerlesim  sikhginin  etkisi  6nemli  (P<0,05)
bulunmustur. Hareketsizlik stiresi ve H/L orani igme
suyu sicakligi  bakimindan soguk i¢me suyu

grubunda (sirasiyla 171,06 sn ve 0,63), yerlesim
sikhgl bakimindan 12 pilig/m? olan grupta (177,62 sn
ve 0,59) daha disiik diizeyde elde edilmistir (Tablo
5).

Tablo 5. icme suyu sicakhig ve yerlesim sikliginin hareketsizlik siiresi ve H/L oranina etkisi.

Faktoér Hareketsizlik Siiresi (sn) H/L orani
Su Sicakhigi
Normal 228,40 0,64
Soguk 171,06 0,63
Yerlesim Sikhigi
12 pilig/m? 177,62° 0,59°
15 pilig/m? 218,90%° 0,642
18 pilig/m? 232,67° 0,68°
SEM? 16,00 0,01
Su Sicakligi x Yerlesim Sikhgi
Normal-12 pilig/m? 144,65 0,59
Normal-15 pilig/m? 179,70 0,64
Normal-18 pilic/m? 188,85 0,68
Soguk-12 pilig/m? 175,55 0,59
Soguk-15 pili/m? 228,95 0,64
Soguk-18 pilic/m? 280,70 0,67
SEM? 39,193 0,03
Onemlilik(P)
Su Sicakhgi 0,096 0,759
Yerlesim Sikhg <0,05 <0,05
Su Sicakhgi x Yerlesim Sikligi 0,192 0,998

! Ortalamanin standart hatasi, %: interaksiyonun standart hatasi, °: Ayni siitunda farkli harfler gruplar arasi farkliligi géstermektedir

Tartisma ve Sonug

Arastirmada, aydinlatma programi bakimindan
Avrupa Birligi refah mevzuati kapsaminda belirtilen
ve etlik pili¢ refahi agisindan kabul géren aydinlatma
programlarina benzer olacak sekilde aydinlatma
programi kullaniimistir. Etlik pilic yetistiriciliginde
yuksek canhl agirlik kazanilmasi igin yemin sirekli
tuketilmesini saglamak amaciyla ticari isletmelerin
genelinde 24 saat devamli aydinlatma ya da 23 saat
aydinlik-1 saat karanhk gibi aydinlik dénemi uzun
olan aydinlatma programlari tercih edilmektedir.
Diger taraftan ise uygulanan uzun aydinlatma
sureleri ile bazi bagisiklik sistemi parametreleri
arasinda  bir baglanti  oldugu ve sirekli
aydinlatmanin diurnal ritmi (isiga bagh hareket)
bozmasi nedeniyle hayvan refahi yoniinden uygun
olmadig1 bildirilmektedir (Baser ve Yetisir, 2010).
Avrupa Ulkelerinin  birgogunda hayvan refahi
kapsaminda etlik piliglerin refahinin korunmasina
yonelik g¢ikarilan yasal dizenlemelerde, aydinlatma
programlari kapsaminda sirekli aydinlatma yerine
karanlik donem igeren kisith, aralikli ya da giderek
artan aydinlatma programlari 6n plana c¢ikmistir.
Bahsedilen alternatif aydinlatma programlarinin
ayak-bacak saghgina olumlu etkilerinin yaninda
stres ve korku dlzeyi Uzerinde de olumlu etkiye
sahip oldugu seklinde bildirisler bulunmaktadir
(Fidan ve ark., 2017; Onbasilar ve ark., 2008).

Arastirmada, yerlesim sikliginin en az oldugu
grupta (12 pilic/m?) kesim agirhiginin, yerlesim
sikhginin fazla oldugu (15 ve 18 pilic/m?) gruplara
gore daha yiksek bulunmasi literatirlerdeki
(Gholami ve ark., 2020; Kryziu ve ark., 2018; Simitzis
ve ark., 2012) bildirislere paralellik gostermektedir.
Yerlesim sikliginin artmasina bagli olarak kesim
agirhginin - olumsuz etkilenmesi, bdlmede pili¢
basina disen yemlik uzunlugu ve alaninin azalmasi
ve hayvanlarda stresin artmasina bagl olarak
sekillenmis olabilir.

Ayak tabani ve tarsal bolge yangisi lizerine
icme  suyu  sicakhginin  etkisinin  olmadig
gorllmugtir. Yerlesim sikhiginin tarsal bolge yangisi
olusumunu artirmasina ragmen etkisinin énemsiz
oldugu gorulmektedir. Zhao ve ark. (2013) yaptiklari
calismada yerlesim sikliginin ayak tabani ve tarsal
bolge vyangisi lzerine etkisinin 6nemli oldugu
bildirilmistir. Arastirmada, yiksek cevre sicakhgi
altinda yetistirilen etlik piliglerin gelisimlerinin yavas
olmasi, canli agirlik degerlerinin olmasi gerekenden
daha disik olmasi sonucu piliglerde ayak tabani ve
tarsal bolge yangisi problemlerinin 6nemli diizeyde
artmadigi disintlmektedir.

Arastirmada, tiy kirliligi gériilme sikhiginin skor
1’de 12 pili¢/m? yerlesim sikligi grubunda (%37,5) 15
ve 18 pilic/m? siklik gruplarina (sirasiyla %40,0 ve
47,5) gore daha disik degerde oldugu
belirlenmistir. Ancak, tly kirliligi agisindan yerlesim
sikhgl gruplari arasindaki farkliliklarin istatistiksel
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olarak ©6nemli bulunmadigi goérialmektedir. Bu
baglamda, ¢alisma sonucu ile uyumlu olarak yiksek
yerlesim sikligi altinda yetistirilen etlik piliclerde tiy
yapisinin daha kirli oldugu bildirilmistir (Gocsik ve
ark., 2016). Fidan ve ark. (2020) vyaptiklari
calismalarinda, tiy kirlilik durumunun althk kalitesi
ile dogrudan ilgisinin oldugunu saptamislar ve althk
nem oraninin artmasinin bacak sagligi ve tiy kirliligi
zararini olumsuz yonde etkiledigini belirtmislerdir.
Arastirmada, yerlesim sikhiginin tiy kirliligi Gzerine
etkisinin 6nemsiz bulunmasi, althigin kuru ve temiz
kalmasi  neticesinde  sekillenmis  bir  sonug
olabilecegini dislindlirmektedir.

Yirime glglugi ve ileri seviyedeki
topalliklar etlik piliclerde refah ve saglik durumu
bakimindan 6nemli bir sorun olusturmaktadir
(Kittelsen ve ark., 2017). Yirime skoru (izerine
etkileri incelenen su sicakligi faktériunin ele alindig
herhangi bir calismaya yapilan literatiir taramasinda
rastlanamamistir. Arastirmada, soguk icme suyu
grubunda yiriime skorunun normal icme suyu
grubuna gore 6nemli diizeyde daha iyi oldugu tespit
edilmistir. Soguk icme suyu grubundaki piliglerin
yirimeye daha fazla zaman ayirdiklari, daha az
oranda ylrime bozukluguna sahip olduklari ve
yuriime skoru bakimindan refah dizeyinin daha iyi
oldugu soylenebilir. Etlik piliclerde yerlesim sikhigi
gruplarinda yirime skorunun arttigi belirlenmis,
fakat onemlilik tespit edilmemistir. Elde edilen
sonugclar Hongchao ve ark. (2014) tarafindan yapilan
calisma ile benzerlik gostermektedir. Fakat Knowles
ve ark. (2008) tarafindan yapilan ¢alismada yerlesim
sikliginin yiriime skorunu énemli duzeyde artirdigi
tespit edilmistir. Yerlesim sikhginin artmasi sonucu
etlik piliglerin yiiriimeye daha az zaman harcadigi ve
daha az hareket ettigi, bunun sonucu olarak da
ylurimede zorlandiklari séylenebilir.

Etlik piliclerde tly zarari skoru dnemli bir refah
Olgl kriteri olarak kullanilabilmektedir (Fidan ve
ark., 2020; Zhao ve ark., 2013). Arastirmada tily
zarari skoruna igme suyu sicakliginin but, kanat ve
kuyruk bolgelerinde onemli diizeyde etkili oldugu
tespit edilmis olup, soguk igme suyu grubunda tiy
kaybinin daha az oldugu belirlenmistir. Elde edilen
bu sonuca gore soguk icme suyu grubunda
yetistirilen piliclerin refah dizeyinin daha iyi oldugu
soylenebilir.  Yerlesim sikligi  bakimindan etlik
piliglerin  tly  zaran  skoru incelendiginde
metrekarede daha fazla sayida etlik pili¢ yetistirilen
gruplarda tlly kaybi orani daha ylksek olmasina
ragmen, gruplar arasindaki fark  ©6nemsiz
bulunmustur. Bu ¢alismanin sonucuna benzer olarak
yerlesim sikhiginin  tly zarari skorunu o6nemli
derecede artirdigi bildirilmistir (Gocsik ve ark.,
2016). Canh agirhk diizeyinin olmasi gerekenden
disik olmasi ve yerlesim sikliginin ¢ok fazla

olmamasi nedeniyle bu sonucun elde edildigi
soylenebilir.

icme suyu sicakligi  gruplar  arasinda
hareketsizlik stiresi bakimindan 6nemli bir farklilik
bulunmasa da, soguk icme suyu grubundaki
piliglerin hareketsizlik siiresinin (171,06 sn) normal
icme suyu grubuna (228,40 sn) goére daha kisa
oldugu belirlenmistir. Bu durum, soguk su tiketen
piliclerin dlisik diizeyde stres altinda olmasiyla
aciklanabilir. Yerlesim sikliginin ise hareketsizlik
suresi Uzerine etkisinin 6nemli olarak elde edilmesi
benzer galisma ile uyumludur (Buijs ve ark., 2009).
Bunun vyani sira, Son (2013) yaptigi calismada
yerlesim sikhginin hareketsizlik suresini
etkilemedigini bildirmistir. Arastirma sonuglarindaki
farkhhgin etlik piliclerin ¢ok sayida ic ve dis
faktérden etkilenerek farkli diizeyde strese maruz
kalmalarindan kaynaklandigi diisiiniilmektedir. icme
suyu sicakliginin H/L orani Uzerine olan etkisinin
onemli olmadig tespit edilmistir. Yerlesim sikhgi
bakimindan metrekareye diigsen hayvan sayisi
azaldik¢a H/L oraninin da 6nemli diizeyde distigu
tespit edilmistir. Benzer olarak (Uzum ve Toplu,
2013) vyerlesim sikhiginin H/L oranina etkisinin
onemli bulundugu bildirilmistir. Bu bulgularin aksine
Turkyilmaz (2008) H/L orani lizerine vyerlesim
sikhginin ~ 6nemli  bir etkisinin  bulunmadigini
bildirmistir. Yerlesim sikliginin artmasina bagl
olarak hayvanlar arasi etkilesimin artmasi ve hayvan
basina  disen alanin  azalmasi  sonucunda
hayvanlarin strese girmesinin beklenmesi normal bir
yaklasim  olarak  degerlendirilebilir.  Yerlesim
sikliginin artmasinin etlik piliclerde stres duzeyinin
de artmasina neden oldugu séylenebilir.

Calisma  sonunda, soguk icme  suyu
uygulamasinin ylrime ve tiiy zarari skoru gibi refah
parametreleri Uzerine istatistiksel olarak 6nemli
etkisi gozlenmistir. Yiksek cevre sicakligi altinda
yetistirilen etlik piliclerde igme suyu sicakhiginin
distrilmesi piliglerin refah kosullarini artirmak ve
sicak stresi ile basa ¢ikmalarina yardimci olmak
acisindan faydali olabilir. Dusik yerlesim sikhigi
altinda yetistirilen etlik piliclerde hareketsizlik siiresi
ve H/L oraninin azaldigi ve boylece refah yoninden
olumlu sonuglarin alinmasinin mimkin olabilecegi
gorilmektedir.
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Abstract: Silage is a source of roughage obtained by anaerobic fermentation of fresh green feeds, certain vegetable
products, and agricultural and industrial waste. Silage is widely used to feed animals and is importance for animals, humans,
and the environment. This study, it was aimed to examine the production, use, and importance of silage, which is widely
used in animal nutrition, in terms of legislation. Therefore, the study analyzed national and European Union legislation on
the subject. For this purpose, content analysis was carried out on the relevant Turkey and European Union legislation. The
scans determined that seven national and four European Union regulations could be related to issues animal feeding and
silage. Therefore, it can be said that the issues related to silage management, including the precautions from production to
consumption, should be defined in a way that minimizes the detrimental effects on animal, human and environmental
health. Accordingly, specific regulations should be made on silage.

Keywords: Animal feeding, Legislation, Silage.

Hayvan Beslemede Yaygin Olarak Kullanilan Silaj Yeminin Avrupa Birligi ve Tiirkiye’de Mevzuat
Agisindan Degerlendirilmesi

Ozet: Silaj; taze yesil yemler, diger bazi bitkisel riinler ile tarimsal ve endiistriyel artiklarin oksijensiz ortamlarda
fermantasyonu ile elde edilen kaba yem kaynagidir. Silaj, hayvan beslemede yaygin olarak kullaniimakta, hayvan, insan ve
cevre agisindan 6nem tasimaktadir. Calismada hayvan beslemede yaygin olarak kullanilan silajin Gretimi, kullanimi ve
oneminin mevzuat agisindan incelenmesi amaglandi. Bu amagla konuyla ilgili Turkiye ve Avrupa Birligi mevzuatina igerik
analizi yapildi. Yapilan taramalarda hayvan besleme ve silaj konusu ile ilgili olabilecek yedi ulusal ve dort Avrupa Birligi
diizenlemesi oldugu belirlendi. Uretimden tiiketime kadar olan &nlemler de dahil olmak Uzere silaj yoénetimi ile ilgili
hususlarin hayvan, insan ve gevre sagligi tizerindeki zararl etkilerini en aza indirecek sekilde tanimlanmasi ve bu dogrultuda
silaj konusunda spesifik diizenlemeler yapilmasi gerektigi sdylenebilir.

Anahtar Kelimeler: Hayvan besleme, Mevzuat, Silaj.

Introduction

The livestock industry, which grows with the
increasing world population (Eleroglu et al., 2012;
Tirink, 2021), brings critical environmental problems
in both developed and developing countries
(Eleroglu et al., 2012). As in all economic activities,
agriculture and livestock also create significant
pressure on the environment, as it is based on
existing natural resources and the use of these
resources (Disbudak, 2008; Peypazar and Kilig,
2021). The imbalances that occur while trying to
increase the yield by forcing the plant, then the
animal, starting from the soil, are directly reflected
on the human being. Though it is late, it is
understood that the findings, which increase
income and productivity, have drawbacks that
cannot be underestimated. Even if the attempts
made to achieve economically favorable results by
increasing the yield seem successful in the short

term, it is seen that they cause various problems
after a while (Kogtirk, 1975).

Animal nutrition involves providing the feed
required by animals economically (Gorgiili, 2002).
Silage is an animal feed that has been pretty widely
used in recent years due to its economic benefits in
animal feeding (Cakmak et al.,, 2013; Yaylak and
Alcicek 2003). Presently, silage is a highly preferred
feed component in animal feeding. Silage is
obtained by compacting and storing fresh fodder
materials under the influence of certain specific
bacteria under anaerobic conditions. Thus, silage
encompasses all kinds of plants and forage crops
eaten by animals. It is processed and broken down
under anaerobic conditions while retaining its
nutritional value or even increasing it. It is stored
for use during seasons when green feed is
unavailable (Sahin and Zaman, 2010).

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2021; Cilt 10, Say 2 114



Harran Univ Vet Fak Derg, 2021; 10 (2): 114-119

Research Article

It is believed that the preservation of feeds in
silo form dates to ancient history. The first green
forage silage was believed to be made by peasants
in Italy in 700 AD. It is reported that silage
production started in other European countries in
the 18th century. The first studies on silage were
performed in 1862 in Germany, in 1877 in France,
and 1883 in the USA. In Turkey, the first silage was
made in the Atatlrk Forest Farm in 1931. It was
initially produced only in state farms until 1975,
after which silage production spread across the
country (Sahin and Zaman, 2010; Uygur, 2005).

In several parts of the world, silage is an
essential component of ruminant feeding when
fresh crops are unavailable. Overall, given the
excellent management and improved equipment
available today, silage offers the best possibilities to
maximize and maintain the nutritional value of a
particular product from harvest to feeding (Pahlow
et al., 2003). Economically, silage is cheaper than
other feeds, with lower warehouse costs (Ozhan,
2010) and labor requirements (Sahin and Zaman,
2010). Despite these advantages (Ozhan, 2010;
Sahin and Zaman, 2010), both microbial (e.g.,
Clostridium botulinum, Bacillus cereus, Listeria
monocytogenes, and Escherichia coli) and chemical
hazards (nitric oxide and nitrogen dioxide) may be
associated with silage (Driehuis et al., 2018), which
can exert harmful effects on human, animal, and
environmental health (Peterson et al., 1958). In this
direction, the solve the problems that silage can
cause also becomes very important.

In parallel with the increase in the scope and
intensity of environmental problems, economic and
political ones are also increasing. However, the
search for solutions to problems is intensifying
(Under, 1996). The environmental issue is a
significant issue within the scope of European Union
(EU) policies. It is seen that agriculture and livestock

Table 1. National regulations published on silage.

activities are trying to be integrated with the
protection of the environment (Disbudak, 2008).
Implementing the legislation in force in livestock
enterprises and inspecting these practices will also
be very beneficial in reducing the problems that
may arise in terms of animals, humans, and the
environment (Boyaci et al., 2011).

Therefore, this study evaluated the effects of
silage usage, which presently represents a
significant part in animal feeding management on
animal, human, and environmental health,
emphasizing the legislative aspects.

Materials and Methods

This study analyzed the Turkey (Law,
Regulations, and Notices) and European Union (EU)
legal regulations (Regulations, Directives, and Rules)
regarding silage feed. By analyzing the content of
the relevant legislative texts, the legal framework
related to silage was determined.

In this study, the “document analysis method”
was used from the available qualitative data
analysis methods (Yildirim and Simsek, 2013).

The legal framework related to “silage feed”
was determined by “content analysis” of the
relevant legislative texts on the subject. The
obtained data were evaluated within the scope of
the legislative.

No ethical information is required for this
study.

Results

It was determined that seven legal regulations
related to animal feeding and silage feed in Turkey
(Table 1) and four legal regulations (Table 2) in the
EU.

Institution Regulations Official Gazette Date
Veterinary Services, Plant Health, Food, and Feed Law 13/6/2010
Regulation on Official Controls of Food and Feed 17/12/2011
Regulation on Feed Hygiene 27/12/2011
Ministry of Regulation Regarding the Use of Feed Additives Substances
. . . s 18/7/2013
Agriculture and in Animal Nutrition
Forestry Notice on Unwanted Substances in Feeds 19/4/2014
Regulation on the Sampling and Analysis Methods for
Official Control of Feeds 21/1/2017
Ministry of
Environment and Waste Management Regulation 02/4/2015

Urbanisation
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Table 2. EU regulations on silage.
Regulations Numbered Dated
Regulation (EC) of the European Parliament and of the Council on
Additives for Use in Animal Nutrition 1831/2003 22/5/2003
Commission Regulation (EC) Laying Down the Methods of Sampling and
152/2009 27/1/2009
Analysis for the Official Control of Feed / A/
Commission Directive amending Annex | to Directive 2002/32/EC of the
European Parliament and of the Council as regards mercury, free 2010/6 10/2/2010
gossypol, nitrites and Mowrah, Bassia, Madhuca
Commission Implementing Regulation (EU) Concerning the Authorisation
of Sodium Benzoate, Potassium Sorbate, Formic Acid and Sodium Formate 2016/2023 18/11/2016

as Feed Additives for All Animal Species

Turkey’s accession process to the EU, an
outstanding act with No. 5996 “Veterinary Services,
Plant Health, Food, and Feed Law” was adopted by
the  Turkish  Government regarding food,
agriculture, and animal husbandry. One statement
of this act was on protecting and ensuring feed
safety, public health, animal health, and
environmental health. In another article of the
above act, it was described that “To ensure the
enforcement of this Law, the Ministry conducts
official controls on all stages of production,
processing, and distribution of food and feed
operators, and keeps records on food and feed
businesses” (Official Gazette, 2010).

The Annex-2 of Law No. 5996 states that the
control officers who carry out the official controls of
the feed establishments are veterinarians,
agricultural engineers, and aquaculture engineers
(Official Gazette, 2010). However, there are
secondary legislative texts on feeds based on Law
No. 5996. One of these legislative texts is on the
“Regulation on Official Controls of Food and Feed.”
The fifth article states that the control officer
carries out the “Official checks of feed
establishments" within the regulation under the list
of Annex-2 included in the Annex of the Law. In
official controls, technicians, operators, and
assistant health personnel who are trained in
related professions can also be assigned to assist
the control officer.” As far as the entire regulation is
concerned, there is no article on the control of
silage (Official Gazette, 2011a).

The “Regulation on the Sampling and Analysis
Methods for Official Control of Feeds,” prepared
based on the “Commission Regulation” (European
Commission, 2009) numbered EC 152/2009, was
published in the Official Gazette on January 21,
2017, and implemented since then. It was
determined in the annexes of the regulation that
the works and procedures to be conducted on the

samples to be taken from the feeds were included.
However, the specific analyses for microbial and
chemical hazards that may occur in the silage were
not included (Official Gazette, 2017). The “2020
Analysis List” of the Ministry of Agriculture and
Forestry Central Research Institute of Food and
Feed Control recommended that the “pesticide
analysis” should be carried out “for silage feeds”
(MAF, 2019). Also, it was recommended by the
Directorate of the International Center for Livestock
Research and Training affiliated to the Ministry that
“Silage Acids” and “Corn Silage Energy Value
Calculation” analyses should be conducted on silage
(MAF, 2020).

In the “Notice on Unwanted Substances in
Feeds” Annex-1, which was prepared in line with
the rates set in the EU Commission Directive
numbered 2010/6/EU (European Commission,
2010) and published in the Official Gazette on April
19, 2014, the acceptable rates of unwanted
substances in feeds were determined. It was stated
that nitrites should not be present in silage
according to the food containing 12% moisture. In
other regulations, no other rate is specified for
other microbial and/or chemical hazards that may
occur in the silage (Official Gazette, 2014).

The regulations of the EU on additives used in
animal nutrition (EC 1831/2003) contain special
provisions regarding the evaluation of the products
used as silage additives (European Commission,
2003). According to the Annex of the Commission’s
EU 2016/2023 regulation, the minimum and
maximum limits of products such as “sodium
benzoate, potassium sorbate, formic acid, and
sodium formate”, which are accepted as additives,
were determined according to feed ingredients with
a moisture content of 12%. Operational procedures
and institutional precautions should be determined
for additive and premix users to address the
potential risks arising from their use by feed
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operators (European Commission, 2016). In Turkey,
only the identification of silage additives is available
as per the “Regulation Regarding the Use of Feed
Additives Substances in Animal Nutrition” regarding
silage. In this document, “silage additives” are
defined as “Substances, including enzymes and
microorganisms prepared to join the food to
improve silage formation.” In the 11th article of the
regulation, after the approval of a feed additive
according to this regulation, the person or other
interested parties who use or put in the market a
feed in which this additive is used must comply with
the conditions or limitations set for placing in the
market, use, and storage of the feed additive
(DEFRA, 1997). The Ministry carries out inspection
and control processes of feed additives-premixes,
and statements are included. In the Annex-1 of the
same regulation, the category, including “Silage
additives” also included the category “Technological
feed additives” (Official Gazette, 2013).

In the sixth article of the “Regulation on Feed
Hygiene,” it was stated that “Feed operators are
responsible for the primary production of feeds and
their transport, storage, treatment or transport of
these feeds to a business or mixing of feeds using
no additives or premixes for their animals. They
must comply with the conditions stated in Annex-1
regarding their works.” (Official Gazette, 2011b).

The definition of H14 Ecotoxic is included in
the Annex 3/A section of the “Waste Management
Regulation”, which came into force on April 2, 2015,
by the Ministry of Environment and Urbanization.
H14 Ecotoxic is defined as “wastes that have
sudden or delayed harmful effects on one or more
parts of the environment.” Moreover, in the waste
list coded 02 01, under the heading of “Waste from
Agriculture, Gardening, Aquaculture Production,
Forestry, Hunting, and Fishing,” “plant tissue waste”
was included. When the entire regulation was
evaluated, it was observed that no provision could
be directly related to silage (Official Gazette, 2015).

Discussion

In UK countries, clear and detailed
arrangements have been made at every stage of
silage production (silage tanks, their distance to
inland waters and coastal waters, additives, storage
conditions, etc.) (WAG, 2010). However, due to its
various undesirable effects, silage production is not
recommended in certain parts of Europe
(Wilkinson, 1999). During the conducted survey of
the legislation, it was observed that after the
enactment of Law No. 5996 in Turkey, various
regulations on “feed” came into force; however,
there was no specific regulation regarding “silage.”
It can be suggested that, in terms of human, animal,

and environmental health, specific legal regulations
should be made on silage, supported by scientific
data, which may cause various hazards and is not
even recommended for production in certain
countries.

The proliferation of E. coli in the silo (Driehius
et al., 2018) and the presence of molds indicate the
entry of air into the silo, implying that the
compression and closing operations are not
performed appropriately during ensiling
(Basmacioglu and Ergil, 2002). When silage is used
as a feed source on a farm, several events related to
increased clostridial spores in silage and milk can
occur. While harvesting a silage crop, the crop is
inevitably contaminated with soil particles
containing clostridial spores (Pahlow et al., 2003).
Multiple mycotoxin contaminations in silage are
crucial due to their effects on animals (Dell’Orto et
al., 2015). In Poland, in 2015, all the tested silage
samples from 120 farms were positive for at least
one mycotoxin, and 61% contained five or more
mycotoxins simultaneously (Panasiuk et al., 2018).
Similarly, Karakaya and Atasever (2010) found that
aflatoxin was present in the feed and milk in
Pasinler, Erzurum. The authors stated that this
situation might cause chronic health problems in
humans. Sahindokuyucu et al. (2010) observed
various mycotoxin types in corn silage samples in
their study in the Burdur province. They reported
no requirement of a mandatory analysis of
mycotoxins, microbial, or chemical threats, as
evidenced by a detailed legislation check. Notably,
every aspect of silage has different importance
apart from the mycotoxins, which can be found in
silage at high concentrations. Therefore, these
hazards can occur in silage produced
unprofessionally. It should be ensured that farmers
and business owners involved in silage production
are educated and made aware by relevant
professionals to understand the issue’s importance.
From a legal perspective, regular sampling of silage
and mandatory analysis of mycotoxin, microbial,
and chemical content can be critical. Therefore,
establishing a silage inspection mechanism is
essential to establish legal regulations that will
ensure planned inspection.

It has been stated that silage additives increase
the quality of silage and productivity of animals. For
this purpose, various groups of substances are used
(Yitbarek and Tamir, 2014). According to the
recommendation of the “EU  Commission
Implementing Regulation” and “European Food
Safety Authority (EFSA)” under the proposed
conditions of use, sodium benzoate, potassium
sorbate, formic acid, and sodium formate have no
adverse effects on animal health, human health, or
the environment. However, it has also been
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suggested that the respiratory risk of these
substances cannot be excluded. Moreover, the risks
of additives used and all necessary measures have
been specified (EFSA, 2012; EFSA, 2013; EFSA, 2014;
EFSA, 2015). While there is abundant information
about feed additives in the national legislation, it
has been observed that there is no substance
and/or provision to deal with silage for the use of
mentioned substances. It can be argued that more
detailed regulations regarding additives should be
created, as in the regulations issued by the EU.

The Department for Environment Food & Rural
Affairs (DEFRA) regulations numbered 1991/324
and 1997/547 state that silage wastes are 100 times
more polluting than untreated water. Therefore,
care must be taken to minimize the risk of pollution
by farmers. It has also been stated that silage
causes significant pollution due to insufficient
storage capacity or poor storage (DEFRA, 1997).
During the production and storage of silage,
discharge of silage water into the soil or
surrounding water resulting from poor drainage is
harmful to the environment (Peterson et al., 1958).
Silage wastes equally contribute to environmental
pollution outside the growing season or when they
spread to the soil during improper weather
conditions (WAG, 2010). Furthermore, it has been
demonstrated that silage can contain toxins from
forage harvesting or various contaminants (Driehuis
et al.,, 2018; Ogunade et al.,, 2018). Although the
definition of “Ecotoxic” is included in the Annex to
the “Waste Management Regulation,” it is unclear
whether the silage water is evaluated within this
scope. Therefore, scientific studies and data on this
subject should be used to evaluate the damage to
the environment by silage and its wastewater, and
appropriate measures should be taken accordingly.

Despite the advantages of silage, various
problems occur in animal, human, and
environmental health during its production and
management phase. In order to minimize these
problems, scientific methods should be applied at
every stage of silage production. Furthermore,
specific national regulations regarding silage should
be drafted based on EU regulations while giving
equal weightage to the damage to human health,
animal health, and the environment. Thus, by
understanding our responsibility for future
generations, scientific studies and data obtained on
silage should be evaluated in terms of legislative
studies that should be conducted in this direction.
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Abstract: The first aim of this study was to investigate the utilization of IPARD financial supports controlled by Agriculture
and Rural Development Support Institution (ARDSI) by county and production basis. Secondly, the assessment of these
enterprises’ structural and administrative status of except industrial milk and meat processing enterprises at the enterprise
level was aimed. The study was performed with data collected via questionary forms from 37 dairy, beef and broiler
enterprises. It is estimated that animal producers have got 54536884.28 TL as support in IPARD-I financial support within9-
15tcalls. It is calculated that milk production was the leader in total supports with 22328683.05 TL (40.9%). It is determined
that Germencik and Yenipazar counties have the most significant shares, while Karpuzlu and Sultanhisar have minor
investments. In terms of the number of contracts, it is calculated that the biggest share belonged to Yenipazar and Efeler
counties with 10 and 9 projects, respectively. In other words, it is understood that 40% of total signed contracts came from
these two counties. Consequently, in terms of the development of animal husbandry, Aydin has obtained 37 animal
production and 13 animal processing facilities via seven calls by the IPARD-I program.

Keywords: ARDSI, Aydin, Broiler, Meat, Milk.

IPARD Programinin Aydin ili Hayvanciligi Uzerine Etkileri

Ozet: Bu calismanin ilk amaci Tarim ve Kirsal Kalkinmayi Destekleme Kurumu (TKDK) tarafindan yénetilen IPARD destek
paketinden isletmelerin yararlanma diizeylerinin sektér ve ilceler temelinde incelenmesidir. ikinci olarak siit ve et isleme
tesisleri disinda kalan 37 isletmenin isletme dizeyindeki incelemelerine gegilerek isletmelerin isleyis ve yapisal durumlarinin
degerlendirilmesi amaglanmistir. Calisma toplam 37 sut, besi sigircihgi ve etlik pilic isletmesinin anketler ile temin edilen
verileri ile gergeklestirilmistir. Aydin hayvanciligina IPARD destekleri ile 9-15. ¢agri donemleri arasinda ari yetistiriciligi harig
olmak Uzere toplam 54536884,28 TL yatinm yapildigi hesaplanmistir. St Uretiminin 22328683.05 TL (%40,9) ile
desteklemelerde lider oldugu hesaplanmistir. Bu miktardan en buyiik payr Germencik ve Yenipazar, en kiglik payl Karpuzlu
ve Sultanhisar ilge’lerinin aldigl saptanmistir. imzalanan sézlesme sayisina bakildiginda ise en fazla projenin Yenipazar ve
Efeler ilce’lerinden sirasiyla 10 ve 9 proje ile geldigi tespit edilmistir. Diger bir anlatimla il genelindeki toplam projelerin
%40’Inin bu iki ilceden ¢iktigl anlasilmaktadir. Sonug olarak Aydin,hayvanciligin kalkinmasi anlaminda IPARD-I kapsaminda
yedi ¢agri ile 37 hayvansal Urin Gretim ve 13 hayvansal Uriin isleme tesisine kavusmustur.

Anahtar Kelimeler: Aydin, Et, Etlik Pilig, Siit, TKDK.

Introduction

IPA (Instrument for Pre-Accession Assistant) means
an instrument for distributing of the financial
supports in Turkey during the 2014-2020 years in
the context of European Union (EU) membership
process. IPARD is also a rural development
component of Instrument for Pre-Accession
Assistant formed to provide financial support for
members and nominees to be member countries by
EU (Celiktas, 2006). Agriculture and Rural
Development Support Institution was formed to
deal with mentioned support issues in 2007 in
Turkey. After the first phase, Aydin was added to
the second phase of the support package. Out of
165, 117 projects were accepted for a grant
between 2013-2015 years according to the financial
support package that entered into force on
27/01/2015 (Anonymous, 2006; Anonymous, 2018).
European Commission approved the IPARD program

on 25/02/2008. Turkey got started on legal
regulations about financial support within the
eighth Five Years Development Plan dealing with
this issue. Along with the full membership
procedure, the importance of rural development
was gained momentum (Aydin and Yildirim, 2013;
Can and Esengun, 2007; Karatas, 2010). EU has
three main equities for financial support programs.
Traditional equities (basically consisting of custom
levies and agriculture and sugar tax), revenues from
VAT, and some parts of national incomes of
member countries are acceptable for primary
financial resources. Other incomes consist of
penalties by EU-related associations, incomes
related to EU activities, stoppages from EU
employees, and special payments from member
states (Karatas, 2010; Zulfuoglu, 2011). Among the
other nine countries, it could be said that Turkey
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has taken nearly half of the financial supports (4795
million €) by population and geographical size. In
general, the share of rural development in total EU
financial supports was 17.8%, and the financial
supports to Turkey were increased to 4795.2 million
€in 2013 from 497.2 in 2007.

The first aim of this study was to investigate
the effects of the IPARD program on animal
husbandry in Aydin by sectors and counties. The
second was to evaluate the management and
structural status of the 37 farms apart from milk
and meat processing units working on meat and
milk production with routine farm visits.

Material and Methods

In the application made to the Animal Ethics
Committee of Aydin Adnan Menderes University for
the study, written information was received that no
approval was required since experimental animals
were not used.

The material of the study consisted of data
collected with a face-to-face questionnaire from a
total of 50 holdings that had been accepted for a
grant (24 milk production, 11 milk processing, ten
broiler productions, three beef production, and two
beef processing) between June 2018 and June 2019.
Apart from meat and milk processing holdings, 37
holdings (milk, meat, and broiler production
facilities) were individually visited in terms of their
structural and management status. In comparison
milk production farms were sorted as small (9),
medium (7), and big (8) as to their animal
capacities; beef production farms were not sorted
because of low (3) farm numbers. Milk and meat
processing units were added to the study only for
their amount of financial support, and therefore
there was no other evaluation about these holdings.
Data were analyzed with SPSS for descriptive
statistics, and results were presented as tables.

Results

In the meaning of development in animal
husbandry, Aydin has obtained 37 animal
production and 13 animal processing facilities via
seven calls by the IPARD-I program (Table 1). The
share of milk production in terms of contract
numbers was 48%, while meat processing has only
4% share. The share of milk production in its
production field was also high (64.9%). As to
support amounts, the share of milk production with
22328683.05 TL was also high (40.9%). However,
the situation in broiler and beef production was
quite different. So, while the share of broiler
production in contract numbers was calculated as

20.0%, it is determined that this share decreased to
2.7% when it came to money taken. In contrast, it is
seen that 6.0% of the share of beef production in
contract numbers increased to 18.0% in the amount
of money distributed. In general, it can be said that
three out of four supports were allocated to milk-
related businesses.

In general, it is determined that ARDSI signed a
total of 10698 contracts and transferred
1148933450 € to business activities (agricultural
and non-agricultural) between 9-15™ calls by the
IPARD-I program (Table 2). As to the share of animal
husbandry in this amount of money, it is
determined that 12 counties have benefitted from
54536884.28 TL support, and the highest (21.17%)
and the lowest (0.79%) supports were for
Germencik and Karpuzlu, respectively (Table 3).
Yenipazar was the leader in terms of supported
project numbers (10 projects), while Karpuzlu (only
one project) and Buharkent (only one project) were
at the bottom. The distribution of sectors’support
showed that dairy farming was the leader with 24
projects, and beef production was at the lowest
with three projects. It is determined that support
for beef processing was only given to Efeler with
two projects.

Findings related to farm buildings, land assets,
and machinery are given in Table 4. It is seen that
small dairy farms have no quarantine box, barn,
feed silo, dining hall, or workplace. It is determined
that one out of 9 small farms have a birth lodge,
and two have calves box. There was no birth lodge,
and calves box in three beef production farms.

Because of its characteristics (In general,
poultry houses are occupy nearly 80-90% of the
total farmland.), only land assets of dairy farms and
beef production farms were investigated. According
to the farm scales, it is revealed that small (40-50
heads), medium (51-100 heads), and big (over 100
heads) farms have 42.3, 87.9, and 220.8 da land
assets on average, respectively (Table 4). During the
routine visits, farm owners declared that nearly 80%
of land assets belonged to them. In terms of land
usage, many farm owners declared that they were
using their lands for their businesses. It is also
revealed that corn was essential in animal nutrition
for small (30.4 da), medium (61.5 da), and big
(174.7 da) scale farms for both milk and beef
production (Table 4).

It is revealed that farms used different
types of equipment with an increasing trend for
their professions as parallel to farm-scale (Table 4).
It is determined that all the farms have a lot of
tractors and silage machines. It is also observed that
there were no big machines such as the loader,
separator, truck, or tanker in medium and small
scale-farms.
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Table 1. The number, sector, and support amounts of farms.

Sector Scale Number % in % in Amount
field total (TL) %
40-50 head 9
Milk 51-100 head 7
production 101 and over
8
head
24 64.9 48.0 22328683.05 40.9
Broiler 50000 head 10 27.0 20.0 1466382.49 2.7
Beef production 115 head 3 8.1 6.0 9822231.39 18.0
Total 37 100.0
Milk processing 11 84.6 22.0 18296891.38 33.6
Meat processing 2 15.4 4.0 2622695.97 4.8
Total 13 100.0
Grand total 50 100.0 54536884.28 100.0
Table 2. The number of contracts signed and support amounts (€).
Call Contract ARSDI
numbers numbers EU Turkey (EU+Turkey)
9 981 79750020.99 26583348.28 106333369.27
10 417 21895530.86 7298513.54 29194044.40
11 4.530 176867608.33 58955871.98 235823480.31
12 1.679 238935719.46 79645241.54 318580960.99
13 2.318 127419312.12 42473106.14 169892418.26
14 484 138099933.15 46033311.48 184133244.63
15 289 78731948.68 26243983.22 104975931.91
Total 10698 861700073.61 287233376.25 1148933450.00

Table3.Financial supports by counties and sectors (TL).

N of supported Financial Total support Share in province (%)
County Sectors farm support for county
incirliova Milk prod.” 2 2128266.76
Broiler prod. 1 1075923.30 4216008.41 7.73
Milk proc.”™ 1 1011818.35
Germencik Broiler prod. 2 1666901.02
Beef prod. 2 1448088.70 11546396.61 21.17
Milk proc. 2 8431406.89
Cine Milk prod. 4 2606892.26
Broiler prod. 1 1704201.00 5070872.28 9.30
Milk proc. 1 759778.32
Kuyucak Milk prod. 2 2377891.12
. 4929276.24 9.04
Milk proc. 2 2551385.12
Karpuzlu Milk prod. 1 430999.40 430999.40 0.79
Bozdogan Milk prod. 1 604533.73
Broiler prod. 1 1490204.23 2354964.67 4.32
Milk proc. 1 260226.71
Kosk Broiler prod. 1 868307.00 868307.00 1.59
Efeler Broiler prod. 3 2162070.71
Be.efprod. 1 48293.79 5245109.95 962
Milk proc. 2 412049.48
Meat proc. 2 2622695.97
Yenipazar Milk prod. 9 8415161.31
. 10801207.08 19.81
Milk proc. 1 2386045.77
Sultanhisar Milk prod. 1 493171.04 493171.04 0.90
Soke Milk prod. 3 4074369.79
Broiler prod. 1 3484180.74 7558550.53 13.86
Milk proc. 1 854624.13
Buharkent Milk prod. 1 1022021.07 1022021.07 1.87
Total 50 54536884.28 100.00

*: production, **: processing unit.
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Table4. Building, land (da), and machineryassets of farms by scales.
Milk production Birth lodge  Calve box Quarantine Barn Feed silo Dining Work
box hall place
Small 1 2 - - - - -
Medium 3 4 - 5 3 - -
Big 7 8 5 8 8 2 2
Beef production - - 1 1 1 1 1
Milk production Average Corn Barley Vetch Triticale Fodder Trefoil
Land beet
Small 42.3 30.4 25.2 11.8 7.5 10.1 4.5
Medium 87.9 61.5 50.8 32.2 14.9 21.9 18.3
Big 220.8 174.7 120.5 50.5 35.8 40.6 65.9
Beef production 77.3 55.0 41.3 - - - 12.8
Milk production Tractor Loader Manure Feed Truck Tanker Silage
facility unit machinery
Small 9 - - - - - 5
Medium 7 1 2 2
Big 8 5 3 5 7 8 3
Beef production 3 1 1 1 1 1 -

Results related to the labor force, education
status of owners and/or managers, and ownership
of farms were given in Table 5.

It is observed that 11 out of 24 farms (45.8 %)
have one person for dairy farm activities, while beef
production farms have more than one person.
However, it is seen from the table that broiler farms
use one or two-person as a labor force. It is
determined that half of the dairy farm owners

Table 5. Findings related to labour force.

and/or managers were graduated from university
while none of the beef producers were elementary
school graduates. The main occupation of owners
and/or managers was found high in support of ‘Yes’
(62.5%). Insurance policy for social security was
determined as 58.3% in dairy farms while 80.0% in
broiler farms. It has been determined that 58.3% of
dairy farms, 50% of broiler farms, and 33.3% of beef
farms have legal personalities.

Milk Beef Broiler

production % production % production %
Labour force 1 person 11 45.8 - - 8 80.0
2 person 4 16.7 1 333 2 20.0

More 9 37.5 2 66.7 - -
Education of Elementary 7 29.2 - - 2 20.0
the owner and/or Secondary 5 20.8 1 33.3 3 30.0
manager University 12 50.0 2 66.7 5 50.0
Main Occupation Yes 15 62.5 3 100.0 4 40.0
No 9 37.5 - - 6 60.0
Insurance Yes 14 58.3 2 66.7 8 80.0
No 10 41.7 1 33.3 2 20.0
Entity Natural 10 41.7 2 66.7 5 50.0
Legal 14 58.3 1 33.3 5 50.0

Discussion after the establishment. Furthermore, these

IPARD program was a milestone in leaving
fusty financial support systems in Turkey and Aydin
as well. Aydin has gained momentum in terms of
the developments in animal husbandry with IPARD.
Apart from the older versions, in this brand-new
support approachment, money was released
gradually according to the level of construction.
There was a five-year-long routine control period

modern animals producing and processing units
took huge attention from neighboring farms and
holdings, and it has been a role model for other
farms. In a study conducted in Kutahya, it is
understood that ten projects on dairy production
were supported via four calls in terms of the IPARD-
| program. The authors stated that these farms’total
additional broiler production capacity had reached
2.4 million heads (Unal and Fidan, 2014). At this
point, it should be noted that productivity and
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efficiency in these farms were significantly
increased. Due to its comprehensive structure, the
IPARD support system positively effects on people
living in rural areas. In this regard, there were
various rural supports related to non-agricultural
sectors for socio-economic balance in rural areas
(Isik and Baysal, 2011). IPARD has also transferred
the complete control to the member countries for
better monitoring. Before the IPARD, there was no
adequate control mechanism and monitoring in any
support program in Turkey (Olgun and Sevilmis,
2017; Ozkul and Bozkurt, 2019). With this
momentum, it is believed that supported and
unsupported farms will reach EU standards in
animal care, animal health, animal welfare, public
health, and food safety (Aydin and Yildirim, 2013).
However, as in every new system setup, there were
so many problems related to bureaucracy at the
beginning. In this sense, Koc and Giray (2015)
reported an essential need for an information desk
for preparing the projects and implementing those
in the sector. It is understood that inadequate
communication between Turkey and the EU also
caused significant importation problems and
mortality aroused from prolonged importation
procedures.

Many of the managers and/or owners were
university graduates, and one or two of them were
also Veterinarians. In a study, Karacor et al. (2019)
stated that the average age of owners was 40,
education status was generally university degree,
61.5% of owners were experts in their businesses,
69.2% of them were economists, and all of them
were males. In a similar study, Ozkul and Bozkurt
(2019) reported that 80.7% of 166 farm owners
were between 30 and 50 years old, 77.1% had lycee
degrees. The entity status of farms showed
similarities to the other studies, and there was an
increasing trend for the legal entity. This situation
was widespread, especially in meat and milk
processing units which require so many
investments. In a study on the meat sector in
Konya, Karacor et al. (2019) stated that 19.2% of
farms established in Konya belonged to nature
entities. Authors expressed that 30.8% of farms
were corporations, and 69.3%, had business
experience less than five years. Ozkul and Bozkurt
(2019) reported that 34% of farms have legal
entities, and 33.9% have professional managers in
Isparta. Cimen (2017) reported that financial
supports positively affect employment and enhance
the working and living conditions in rural areas to
approximately 90%. In parallel to these findings,
there were brand new shelters for workers almost
all Aydin farms. Data from ARDSI revealed that
productivity increased at least 50% in the 80% of
supported broiler and dairy farms (TKDK, 2015).

Gulcubuk et al. (2016) stated that 96.2% of dairy
farms and 70.0% of beef-producing farms have an
increase in productivity up to 50%. Authors
reported that 5% of beef-producing farms and none
of the dairy farms expressed no change in
productivity. The authors also stated that financial
supports have positive effects on marketing
channels up to 72.3%. Cimen (2017) reported that
all supported farms decreased their production
costs and 53.3% of them invested in their sector,
and 40% of them increased their scale.

Consequently, contributions to  animal
husbandry via IPARD verified with this study were
essential for increasing production and employment
in Aydin. At least, it is thought that this program
was a good chance for new entrepreneurs who
were reluctant to enter the animal production
sector.
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Abstract: The aim of this study was to determine the presence of methicillin resistant staphylococci (MRS) in retail raw
chicken meat samples sold in Hatay. The antimicrobial susceptibility of the isolates was tested for 13 different
antimicrobials by disc diffusion method and investigated for resistance genes encoding methicillin (mecA), tetracycline
(tetM, tetK), penicillin (blaz), macrolide (ermA, ermC), lincosamide (/nuA) and aminoglycoside [aac(6’)/aph(2"), aph(3')-llla,
ant(4')-la] resistance via the use of polymerase chain reaction (PCR). In addition, the presence of staphylococcal
enterotoxin (SE) genes was also searched by PCR. Out of 50 collected chicken meat samples, 11 (22%) MRS was isolated
and the following species were determined: S. sciuri (72.7%, 8/11) and S. epidermidis (27.3%, 3/11). While all isolates were
resistant to oxacillin, penicillin and ampicillin, various rates of resistance were observed for tetracycline (8, 72.7%),
clindamycin (3, 27.3%), trimethoprim-sulfamethoxazole (2, 18.2%), erythromycin (2, 18.2%) and rifampicin (1, 9.1%). All
MRS harbored mecA gene together with blaZ. The tetM gene responsible for ribosomal protection was detected in all
phenotypically tetracycline resistant isolates. ermC gene in erythromycin resistant isolates and /nuA gene in clindamycin
resistant isolates were detected. None of the isolates was found to be positive for SE genes. The results of this study
indicated that contamination of retail raw chicken meat samples with MRS poses a risk to public health due to transmission
of these bacteria to humans. Additionally, this study also highlights the importance of monitoring antimicrobial resistant
bacteria in animal originated foods.

Key words: Chicken meat, Methicillin resistantce, Staphylococci.

Tavuk Eti Orneklerinden Metisiline Direngli (MR) Stafilokok izolasyonu

Ozet: Bu calismanin amaci Hatay'da satilan 50 perakende ¢ig tavuk eti drneginde metisiline direngli stafilokok (MRS)
varliginin arastiriimasi idi. izolatlarin antimikrobiyal duyarliliklari disk difiizyon yéntemiyle 13 farkli antimikrobiyal igin test
edildi ve metisilin (mecA), tetrasiklin (tetM, tetK), penisilin (blaZ), makrolid (ermA, ermC), linkozamid (/nuA) ve aminoglikozid
aac(6’)/aph(2”), aph(3’)-llla, ant(4’)-la] direncine aracilik eden genler yoninden polimeraz zincir reaksiyonu (PCR) ile
incelendi. Ayrica, stafilokokal enterotoksin (SE) genlerinin varligi da PCR ile arastirildi. incelenen 50 perakende ¢ig tavuk eti
orneginin 11'inden (%22) MRS izole edildi ve bu izolatlarin 8'i (%72.7) S. sciuri ve 3'U (%27.3) de S. epidermidis olarak
identifiye edildi. Tim izolatlar oksasilin, penisilin ve ampisiline direngli iken tetrasiklin (8, %72.7), klindamisin (3, %27.3),
trimetoprim-silfametoksazol (2, %18.2), eritromisin (2, %18.2) ve rifampisine (1, %9.1) farkh direng¢ oranlari gézlendi. Tim
MRS izolatlar blaZ ile birlikte mecA genini tasidi. Fenotipik olarak tetrasiklin direngli izolatlarda ribozomal korumadan
sorumlu tetM geni tespit edildi. Eritromisine direngli izolatlarda ermC geni ve klindamisine direngli izolatlarda /nuA geni
saptand. izolatlar SE genlerinin varligi agisindan negatif bulundu. Bu ¢alismanin sonuglari, perakende ¢ig tavuk drneklerinde
MRS'nin varliginin, antibiyotik direncinin insanlara olasi yayilmasi nedeniyle halk saghgi agisindan 6nemli olabilecegini
gostermistir. Ayrica bu ¢alisma, hayvansal kaynakli gidalarda antimikrobiyal direngli bakterilerin izlenmesinin 6nemini de
vurgulamaktadir.

Anahtar Kelimeler: Tavuk eti, Metisilin direnci, Stafilokok.

Introduction

To date, 73 species and 30 subspecies have been
described within the Staphylococcus genus
(https://www.bacterio.net/genus/staphylococcus).

Staphylococci are ubiquitous agents that reside on
the skin and mucous membranes of humans and
animals (Tong et al., 2015). Based on coagulase
activity, the staphylococci are classified into 2 major
groups as coagulase-positive staphylococci (CoPS)
and coagulase-negative staphylococci (CoNS)
(Franga et al., 2021). Although CoPS, especially S.

aureus, are recognized as important pathogens in
humans and animals, CoNS have increasingly gained
importance due to the involvement of these agents
in a wide spectrum of opportunistic infections in
humans and animals (Becker et al., 2014). Over two
decades, the emergence and spread of
antimicrobial resistance have become one of the
biggest threats to public health due to making
treatment of bacterial infections very limited
(Prestinaci et al. 2015). The members of the genus
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Staphylococcus are able to acquire and transfer
resistance genes through mobile genetic elements
(MGEs) (Bitrus et al., 2018). The methicillin
resistance in staphylococci is mostly related to
mecA gene carried by a MGE named the
staphylococcal cassette chromosome mec (SCCmec)
(Rolo et al., 2017). The methicillin-resistance among
CoNS has been proposed to be an important issue
due to being a potential reservoir of SCCmec
elements for S. aureus (Hanssen and Ericson Sollid,
2006).

It has been demonstrated that raw chicken
meat is important food vehicles of foodborne
pathogens and antimicrobial resistant bacteria
(Martins et al., 2013; Pehlivanlar Onen et al., 2015;
Yilmaz et al., 2016; Ozdemir and Keyvan, 2016; Can
et al.,, 2017; Dekker et al.,, 2019). It has been
reported that the mechanisms responsible for
antimicrobial resistance observed in CoNS strains
are the same as those observed in S. aureus strains
(Osman et al.,, 2017). On the other hand, the
increasing rates of methicillin resistance observed
among CoNS strains have led to re-evaluation of
these agents for food safety perspective (Chajecka-
Wierzchowska et al., 2015). Therefore, it was aimed
to evaluate the occurence of MRS in the chicken
retail meat marketed in Hatay.

Materials and Method

Collection of samples: A total of 50 retail
chicken meat samples were randomly collected
from various butcher shops and markets in Hatay
province and its towns in one visit, between May
and June in 2021. The samples were transported to
the laboratory in well-sealed containers at +4°C
immediately after collection.

Isolation and identification of staphylococci:
The samples were enriched in Tryptic Soy Broth
(TSB) supplemented with 10% NacCl at 37 °C for 24 h
(Bhargava and Zhang, 2014). Then, 10 pl of
inoculum was plated on Mannitol Salt agar (MSA)
supplemented with cefoxitin (4 upg/ml) and
incubated aerobically at 37 °C for 24 h (Smith and
Kahlmeter, 2005). The colonies that were indicative
of staphylocci from each sample were taken and
passaged to Blood Agar that was supplemented
with 5% defibrinated sheep blood for further
biochemical tests. The isolates were identified as
previously described phenotypic (Gram staining,
catalase, coagulase test) (Koneman et al., 1997),
and genotypic methods via PCR amplification using
primers targeting 16S rRNA (Staphylococcus genus
specific), nuc (S. aureus species specific), sodA (S.
chromogenes, S. haemolyticus species specific), gap
(S. arlettae, S. sciuri, S. saprophyticus, S. simulans
species specific) and rpoB (S. epidermidis, S. xylosus,

S.fluerettii species specific) (Kim et al.,, 2001;
Strommenger et al., 2003; Preethirani et al., 2015).

Antimicrobial susceptibility testing: The MR-
CoNS were tested for susceptibility to penicillin (10
U), oxacillin (1 pug), tetracycline (30 pg),
chloramphenicol (30 pg), ciprofloxacin (5 pg),
gentamicin (10 pg), rifampicin (5 pg), clindamycin (2
ug), sulfamethoxazole-trimethoprim (23.75/1.25
ug) and erythromycin (15 pg), using disk diffusion
method according to Clinical and Laboratory
Standards Institute criteria (CLSI, 2021). S. aureus
ATCC 29213 was used as quality control.

Detection of antimicrobial resistance genes:
Antimicrobial resistance genes related to penicillin
(blaz), methicillin (mecA), aminoglycoside [aac(6’)-
le-aph(2”)-la, ant(4’)-la and aph(3’)-lllal,
tetracycline (tetM, tetK), macrolide (ermA, ermC)
and clindamycin (/lnuA) were investigated as
previously reported by Olsen et al. (2006), Choi et
al. (2003), Strommenger et al. (2003), and Lina et al.
(1999) using PCR assay.

SCCmec typing: A multiplex PCR strategy for
SCCmec types was used as previouly described by
Kondo et al. (2007).

Detection of SE genes: Presence of five
classical (sea, seb, sec, sed and see) and 12 newly
(seg, seh, sei, selj, selk, sell, selm, seln, selo, selp,
selg and selr) identified SE genes in the isolates
were investigated using a series of mPCR (Omoe et
al. 2013).

Results

Isolation and identification results: Out of 50
chicken meat samples, 11 (22%) MRCoNS were
isolated. Two species was identified in 11 isolates
including eight S. sciuri and 3 S. epidermidis (Figure
1).

Figure 1. Agarose gel electrophoresis of S. sciuri and S.
epidermidis isolates. Lane M: 100 bp molecular marker. Lane 1-3:
S. sciuri (354 bp), Lane 4-6: S. epidermidis (466 bp).

Antimicrobial susceptibility testing: Zone
diameter breakpoints for MR-CoNS and distribution
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Table 1. Percentage of susceptibility, intermediacy or resistance for MR-CoNS isolates (n=11).

Antimicrobials Disc content

Interpretation of zone
diameters (mm)

No of MR-CoNS isolates

S | R< S (%) 1(%) R (%)
Penicillin 10U 292> - <28 - - 11 (100)
Oxacillin 1lpg 18> - <17 - - 11 (100)
Tetracycline 30 ug 19> 15-18 <14 8(72.7) - 3(27.3)
Chloramphenicol 30 ug 18> 13-17 <12 11 (100) - -
Ciprofloxacin 5ug 21> 16-20 <15 11 (100) - -
Gentamicin 10 g 15> 13-14 <12 9(81.8) - 2(18.2)
Rifampicin 5ug 202 17-19 <16 9 (81.8) 1(9.1) 1(9.1)
Clindamycin 2ug 21> 15-20 <14 5 (45.5) 2(18.2) 4(36.4)
Sulfamethoxazole-trimethoprim  23.75/1.25 ug 16> 11-15 <10 8(72.7) - 3(27.3)
Erythromycin 15 ug 23> 14-22 <13 9(81.8) - 2(18.2)

Table 2. Antimicrobial resistance phenotype, genotype and SCCmec type determined among MR-CoNS.

Species ID SCCmec type Resistance phenotype** Resistance genotype
S. epidermidis 2 v OXA, P, TE mecA, blaz, tetM

S. epidermidis 24 NT* OXA, P, TE, DA, RA mecA, blaz, tetM, InuA
S. epidermidis 26 NT OXA, P, TE, DA mecA, blaZ, tetM, InuA
S. sciuri 8 NT OXA, P, TE, DA, SXT mecA, blaz, tetM, InuA
S. sciuri 23 NT OXA, P, TE, E, SXT mecA, blaz, tetM, ermC
S. sciuri 25 1l OXA, P mecA, blaZ, tetM

S. sciuri 28 NT OXA, P, TE mecA, blazZ, tetM

S. sciuri 31 Vv OXA, P, TE mecA, blaz, tetM

S. sciuri 37 NT OXA, P mecA, blaZ

S. sciuri 48 \ OXA, P, TE, E mecA, blaZ, tetM

S. sciuri 49 NT OXA, P mecA, blaz

*Non-typeable, **OXA: oxacillin, P: penicillin, AM: ampicillin, TE: tetracycline, DA: clindamycin, RA: rifampycin, E: erythromycin, SXT:

sulfamethoxazole/trimethoprim.

of zone diameters were given in Table 1. As seen in
Table 2, all isolates showed resistance to penicillin,
oxacillin and ampicillin. Various rates of resistance
to tetracycline (8, 72.7%), clindamycin (3, 27.3%),
trimethoprim-sulfamethoxazole (2, 18.2%),
erythromycin (2, 18.2%) and rifampicin (1, 9.1%)
were observed.

Figure 2. Agarose gel electrophoresis of blaZ and mecA
genes. Lane M: 100 bp molecular marker. Lane 1-2: mecA (314
bp) positive isolates, Lane 3-4: blaZ positive isolates (675 bp).

PCR detection of antimicrobial resistance and
SE genes: tetM, blaZ and InuA were detected in all
tetracycline resistant-, penicillin resistant- and
clindamycin resistant-isolates, respectively (Figure

2). Among erythromycin isolates, only one isolate
had ermC gene (Table 1). None of the isolates had
SE genes.

SCCmec typing: SCCmec types were
determined in only four isolates (Table 1). Seven
isolates were not assigned to any SCCmec type.
These seven isolates consisted of two S. epidermidis
and five S. hyicus. While three of the untypeable
isolates carried only one of the mec complex genes,
two of them carried at least one ccr complex gene;
no amplification was observed in two isolates.

Discussion

Contaminated chicken meat is an important
source of transmission of both zoonotic and
antimicrobial resistant bacteria (Abebe et al., 2020;
EFSA, 2021). The clinical and epidemiologic
importance of CoNS, especially MR-CoNS have been
increasingly documented in recent years, and
therefore, role as potential foodborne pathogens,
should not be overlooked due to public health
perspective (Chajecka-Wierzchowsk et al., 2014,
Bhargava and Zhang, 2014; Osman et al., 2016; Lee
et al,, 2020). Of the 50 samples inspected, 11 MR-
CoNS belonging to two species were isolated (Table
1), of which S. sciuri (8/11) was the most dominant
species. Huber et al. (2011) detected MR-CoNS in
48.2% of chicken carcasses and found S. lentus as
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the predominant species. Bhargava and Zhang
(2014) isolated MR-CoNS from 7.9% (6/79) of
chicken meat samples and identified these isolates
as S. fleuretti (3), S. sciuri (2) and S. vitilinus (1).
Igbinosa et al. (2016) examined 30 raw chicken
meat samples and isolated 10 Staphylococcus spp.,
consisting of 6 S. aureus, 3 S. epidermidis and 1 S.
xylosus, found that all isolates were positive for
mecA gene. Zogg et al (2016) investigated the
occurence of MRSA in 80 raw chicken samples (36
from Swiss and 44 imported from Germany), and
isolated MRSA from only six (7.5%) of imported raw
chicken meat samples. Possible contamination
source of chicken meat with S. sciuri or S.
epidermidis could have originated from broilers
(Aslantas, 2020) and humans (Vanderhaeghen et al.,
2012). In previous studies conducted in Turkey, the
presence of S. aureus was searched in raw chicken
meat samples, but found that none of the isolates
carried the mecA gene (Ozdemir and Keyvan, 2016;
Can et al. 2017).

Many researchers have emphasized that the
widespread dissemination of mecA gene among
CoNS species posed to emergence of novel
metbhicillin-resistant staphylococcal lineages
through acquisition and insertion of the SCCmec
element into the chromosome of susceptible strains
(zhang et al., 2009; Tsubakishita et al., 2010; Zong
et al.,, 2011; Otto, 2013). Although horizontal
transfer of mecA gene is well understood, the
transfer mechanism has not been fully elucidated
(Tsubakishita et al., 2010). On the other hand,
Hanssen and Ericson Sollid (2006) suggested that
CoNSs combine the mec and ccr genes acquired
from an unknown source and then transferred
these genes to S. aureus (Hanssen and Ericson
Sollid, 2006). While SCCmec type |, Il, and Ill are
predominantly found in hospital-acquired MRSA
(HA-MRSA), SCCmec type IV and V are primarily
detected in community acquired MRSA (Unal,
2006). On the other hand, while SCCmec |, II, and 1lI
are rarely reported in MR-CoNS, SCCmec type IV
and V are mostly detected in MR-CoNS. In previous
studies, dominance of SCCmec type IV and V in MR-
CoNS was reported, as observed in this study
(Zhang et al., 2009; Fessler et al., 2010; Bhargava
and Zhang, 2014; Silva et al., 2014). In this study,
only one of the S. epidermidis isolates carried
SCCmec type IV. It was particularly reported that S.
epidermidis might be a reservoir of SCCmec type IV,
and play an important role in horizontal transfer of
SCCmec IVa to S. aureus (Wisplinghoff et al., 2003).
Morever, Barbier et al. (2010) and Jamaluddin et al.
(2008) stressed that SCCmec IVa was prevalent in S.
aureus and S. epidermidis isolates, and these two
species carried SCCmec elements with a nucleotide
identity of 98-99% to each other. In this study,

most of the isolates had untypeable SCCmec.
Similar observation have also been reported by
many researchers (Aslantas, 2020; Nemeghaire et
al. 2014; Bhargava and Zhang 2012), and regarded
as indication of diversity of SCCmec types in MR-
CoNS. This has been attributed to the development
and use of currently available SCCmec typing
schemes based on S. aureus. When these SCCmec
typing schemes are applied, MR-CoNS couldn't have
been typed due to two reason: (i) amplification
failure of genetic variants of ccr and mec complex
genes, and (ii) un-elucidated machanisms and/or
vectors other than SCC that allow the transfer of
MR among staphylococci (Hanssen et al., 2004;
Zhang et al., 2009).

Multi-drug resistance (MDR) among MR-CoNS
has been well-documented in other studies
(Nemeghaire et al., 2014; Chajecka-Wierzchowska
et al.,, 2015; Aslantas, 2020). In this study, 45.5%
(5/11) of the isolates exhibited the MDR phenotype
defined as resistant to antimicrobials belonging to
three or more classes. In a recent study, Aslantas
(2020) reported high prevalence of MDR methicillin
resistant S. sciuri isolates among broiler flocks. The
isolates revealed high level of resistance to
tetracycline (72.7%) in concordance with previous
studies (Chajecka-Bhargava and Zhang, 2012;
Wierzchowska et al.,, 2015; Aslantas, 2020).
Tetracycline resistance is usually mediated by genes
encoding efflux proteins (tetK, tetl) or ribosomal
protection proteins (tetM, tetO and tetS) (Huys et
al., 2004). Of these genes, only tetM gene was
detected in all tetracycline resistant isolates. This
result is in agreement with the findings of Bhargava
and Zhang (2012) and Chajecka-Wierzchowska et al
(2015). Bhargava and Zhang (2012) detected tetM
in 64.3% of the investigated strains, Chajecka-
Wierzchowska et al. (2015) found tetM as the most
frequent tetracycline resistance gene.

None of the isolates carried any SE genes. The
absence or low prevalence of SE genes were
previously reported among MR-CoNS. Nemeghaire
et al. (2014) detected the sed gene in only one of
the 71 MR-S. sciuri isolates. On the other hand,
Aslantas (2020) did not detect any SE genes among
63 MR-S. sciuri isolates.

To sum up, the results of the study showed
that (i) retail raw chicken meat samples were
contaminated with relatively high levels of MR-
CoNS, (ii) MR S. sciuri and S. epidermidis isolates
had a high rate of tetracycline resistance, associated
with tetM gene and (iii) none of the isolates carried
SE genes. Therefore, continuous surveillance is
needed to monitor antimicrobial resistant bacteria
and necessary precautions should be implemented
to control transmission of antimicrobial resistant
bacteria to humans.
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Diatomitin Kilis Kegilerinin Kan Selenyum ve Cinko Degerleri ile Canli Agirlik
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Ozet: Diatomit genellikle ciftlik hayvanlari icin yem bileseni ve ayni zamanda alternatif bir antelmintik olarak kullanilan
organik yem katki maddesidir. Bu ¢alismada Kilis Kegilerinin rasyonlarina belli oranlarda katilan diatomitin kanda Selenyum
(Se) ve cinko (Zn) degerleri ile kegilerin canli agirliklarina olan etkisinin incelenmesi amaglanmistir. Arastirmada 18-42 aylik,
erkek ve disi, 23-50 kg agirhginda 15 Kilis kegisi kullanilmistir. Hayvanlar kontrol grubu, %5 ve %10 diatomit katkili grup
olarak 3 gruba ayrilmistir. 1. Kontrol grubunun rasyonlarina diatomit katilmamistir. Il. Gruptaki hayvanlarin rasyonlarina
guinliik kuru yem miktarinin %5’i kadar ve Ill. Gruptaki hayvanlarin rasyonlarina glinliik kuru yem miktarinin %10’u kadar
diatomit katkisi yapilarak 8 hafta beslenmistir. Yapilan calisma sonunda serum Zn ve Se dizeyleri incelendiginde,
hayvanlarin rasyonlarina %5 ve %10 diatomit katilmasi ile Zn ve Se diizeylerinde anlamh farkhliklar oldugu ve %10 diatomit
katkili yemle beslenen grubun Zn degerlerinin en yiksek oldugu ve %5’lik diatomit katkisinin Se diizeyinde 6nemli artisa
neden oldugu belirlenmistir. Gruplarin canh agirlik artis ortalamalari sirasiyla 4, 6.2 ve 5,6 kg olarak belirlenmis, %5 diatomit
katkili yemle beslenen grubun canli agirlik artisi diger gruplardan daha fazla oldugu belirlenmistir (p< 0.05). Sonug olarak
hayvanlarin rasyonlarina %5 diatomit katkisinin kan Se diizeyini, %10 diatomit katkisinin kan Zn degerini artirdigi bununla
beraber kullanilan diatomitin her iki grupta da canh agirlk artisi sagladigi tespit edilmistir.

Anahtar Kelimeler: Canli Adirlik, Cinko, Diatomit, Kilis Kegisi, Selenyum.

The Effects of Diatomite on Blood Selenium and Zinc Values and The Live Weight Changes in Kilis
Goats

Abstract: Diatomite is an organic feed additive that is often used as a feed ingredient for livestock and an alternative
anthelmintic. In this study, the effects of diatomite, which was added to the diets of Kilis goats, on selenium and zinc figures
of the animals' blood and the live weight of goats were investigated. In the study, between 18-42 months old male and
female 15 Kilis goats with weights between 23-50 kg were used. The animals were divided into three groups: the control
group, 5% diatomite added group, and 10% diatomite added group. Diatomite was not added to the rations of the control
group. Up to 5% of the daily dry feed amount of diatomite was added to the second group of animals’ rations. Up to %10 of
the daily dry feed amount of diatomite was added to the third group of animals’ rations. All the animals were fed for eight
weeks. At the end of the study, when serum Zn and Se levels were examined, it was determined that there were significant
differences in Zn and Se levels with the addition of 5% and 10% diatomite to the rations of the animals. Especially the %10
diatomite contribution caused a significant increase in Zn, and 5% diatomite contribution caused a significant increase in Se
levels. At the end of the study, the average live weight gain of the groups was 4 kg, 6.2 kg, and 5.6 kg, respectively. It was
determined that the body weight gain of the group fed with 5% diatomite supplemented feed was higher than the other
groups (p<0.05). Consequently, it was determined that adding %10 diatomite to the rations of the animals caused an
increase in Zn levels, and adding %5 diatomite to the rations of the animals caused an increase in Se levels. Moreover, it
was stated that adding diatomite provided an increase in the live weight of the animals.

Keywords: Diatomite, Kilis Goat, Live Weight, Selenium, Zinc,

Giris

Diatomit, diyatome olarak adlandirilan tek rapor edilmistir. Diatomit genellikle koyun, kegci,

hicreli mikroskobik silisli alglerin suda o6lmeleri
sonucu  hiicre ¢eperlerinin  tortul  seklinde
birikmesiyle olusan organik ¢okeltidir (Tas ve Cetin,
2012). Besi ve kiimes hayvani tiretiminde besin katki
maddesi olarak diatomitin tahil ambarlarinda bdcek
kontroli ve hayvanlarda parazit kontrolli, mineral
kaynagi, absorpsiyon gibi farkli amaglarla kullanimi

sigir, kimes hayvanlari ve diger ciftlik hayvanlari igin
yem bileseni ve alternatif bir antelmintik olarak
kabul edilir (Beltran ve Martin, 2016). Hayvan saglig|
ve beslenmesi igin organik bir Grlin olarak kabul
edilen diatomit koyun, kec¢i ve diger ciftlik
hayvanlari icin alternatif dogal antelmintik
olmasinin yaninda etkili bir bliyiime destekleyici
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oldugu da iddia edilmektedir (Martel-Kennes ve
ark., 2016; Nkwana ve ark., 2019). Diatomitin
hayvanlarda besin takviyesi olarak kullaniimasinin,
verim artigi ve gida glivenligine katkida bulundugu
bildirilmistir (Koster, 2013). Hayvanlarda yikici ve
zehirli tortulari emen etkili bir sindirim yardimcisi
olmasinin  yani sira  diatomit  hayvanlarin
performansini iyilestirmede 6nemli olan 14 cesit iz
element igerdigi bilinmektedir (Adebiyi ve ark.,
2009; Emeruwa ve Anurudu, 2018). Esas olarak
amorf silika olan diatomit (>%86 silikon) saglik igin
bir tehlike olusturmaz. Ayrica diatomit %5 sodyum,
%3 magnezyum, %2 demir, selenyum ve bakir gibi
14 degerli eser element icermektedir (Késter, 2013).
Besicilikte ve kimes hayvani yetistiriciliginde
gida sinifi diatomit icin, bocek ve parazit kontrold,
mineralizasyon, absorpsiyon ve tahil koruma gibi
dort farkh kullanimi bulunmaktadir. Diatomitin,
hayvan beslenmesi icin organik bir Grin oldugu ve
koyun, kegi gibi ciftlik hayvanlari igin etkili bir
blyume destekleyici ve alternatif dogal antelmintik
oldugu bilinmektedir (Nkwana ve ark., 2019).
iz elementler, hayvanlarin giinliik ihtiyaclarinin
miligram veya mikrogram seviyesinde olan demir,
bakir, manganez, ¢inko ve selenyum gibi mineraller
olup, canlida birgok vyapisal, katalizleyici ve
dizenleyici etkileri oldugu, ayrica bagisiklik sistemi
Gzerinde de 6nemli katkilari oldugu bildiriimektedir
(Dali, 2018; Galyean ve ark., 1999). Cu, Zn ve Se gibi
bazi iz elementler karbonhidrat, protein ve lipit
metabolizmasinda anahtar rol oynamalarinin yani
sira hicresel solunum, DNA ve RNA replikasyonu ve
serbest radikallerin yok edilmesinde rol oynadiklari
bilinmektedir (Vazquez-Armijo ve ark., 2011).
Selenyumun baslica fonksiyonlari;  reaktif
oksijenlerin hiicre membranina ve epitel hiicrelere
olasi zararlarinin engellenmesi, antikor sentezinin
uyarilmasi, lokositlerin  infeksiyon  bolgesine
toplanmasi olarak tanimlanabilir. Bununla birlikte
laktasyon doneminde hayvanda gorilen mastitisin
etkilerinin Se takviyesi ile azaldigi belirtilmistir
(Paksoy ve iriadam 2012; Smith ve ark., 1985).
Selenoproteinler, hiicreleri serbest radikallerin
verdigi zarardan korur, tiroit hormonlarinin
metabolizmasina katilir, Greme fonksiyonlarini
kontrol eder ve noroprotektif etki gosterir (Tortora-
Pérez, 2010; Zarczynska ve ark., 2013). Kuzularda
goriilen Beyaz Kas Hastaligi yem ve ana sitiyle
alinan E vitamini ve selenyumun eksikligi ya da
displazenter transport blokaji nedeniyle olusur.
Hastalikli olan kuzularin kaslari gligstizdiir, solunum
glcligu cekerler ve annelerini ememediklerinden
kolostrum alamayip akut kalp yetmezliginden kisa
sirede olurler. Hastalik belirtileri goérilen bu
hayvanlar hastaligin ilk donemlerinde E vitamini
kombinasyonlari ile tedavi edilebilirler (Avci ve ark.,
2000; Sugen ve Giines, 2008; Tortora-Pérez, 2010).

Dinyanda da yaygin gorilen bu hastalik ilkemizde
Dogu ve Gineydogu Anadolu bodlgeleri icin de
onemli bir sorun olusturmaktadir ( Avc ve ark.,
2000).

Cinko ozellikle; kas doku, kemik, kan, bezler,
genital organlar, deri, kil, yapag ve tirnaklarda
yogun olarak bulunmaktadir ve hayvanlarda
ortalama olarak 30 mg/kg c¢inko bulunur. Kan
serumunda ortalama %100-200 pg ¢inko bulundugu
bildiriimektedir. Protein metabolizmasi, membran
bitinlGginin  korunmasi, leptin  ve tiroid
hormonlarinin aktivitesi ile insilinin sentezi ve
immun sistemde gorev alan ¢inko, metabolizmada
onemli role sahiptir. Cinkonun antioksidan
enzimlerin yapisinda bulunmasi sebebiyle, serbest
radikallerin hiicreye verecegi zarari 06nlemek
amaciyla yeme eklenmesi onerilmektedir (Durmus
ve Eryavuz, 2012; Dal,2018). Rasyona ylksek
diizeyde ¢inko eklenmesi ile kuzularda canh agirhk
artisl, sigirlarda immun sistemin uyarilmasi, sut
Uretimi artisi, tirnak hastaliklarinda azalma oldugu
bildirilmistir (Patra, 2007).

Yadav ve arkadaslari 2016 yilinda 12 barbar
kegisiyle 60 gin silreyle deney grubundaki
hayvanlara giinlik 150 ppm c¢inko silfat ve 0,50
ppm sodyum selenat (inorganik g¢inko ve selenyum)
vererek yapmis olduklari ¢alismada, ortalama kan
glukoz seviyesi, ALT ve AST degerlerinin kontrol
grubuna kiyasla o6nemli O&lclide arttigini  tespit
etmislerdir (Yadav ve ark., 2016).

Bati Afrika Cilice Koyunlarinin diyetine %2.0
diatomit eklenmesi, kuru madde alimini arttirdigi ve
laktasyon sirasinda kilo kaybini azalttigi, ayrica yeme
% 4.0'l0k diatomit katkisinin ginlik kilo artisini
artirdigl tespit edilmistir (Emeruwa ve Anurudu,
2018). Domuzlarla yapilan bir ¢alismada, diatomitin
aslil bileseni olan SiO,’in rasyona eklenmesiyle yem
alimini  ve ortalama ginlik kazanct artirdig
belirtilmistir (Martel-Kennes ve ark., 2016).

Bu galismada Kilis Kegilerinin rasyonlarina yem
katkisi olarak belli oranlarda katilan diatomitin, kan
Se (selenyum) ve Zn (¢inko) dizeyleri ile canli agirlik
artisina olan etkisinin incelenmesi amaclanmistir.

Materyal Metod

Arastirmada Harran Universitesi Arastirma
Uygulama ciftliginde bulunan vyaslari 18-42 ay
arasinda degisen ve canh agirhklari 23-50 kg
arasinda 15 Kilis kegisi kullanildi. Ticari firmadan
temin edilen islenmemis diatomit hayvan yemlerine
katilarak deney siiresi boyunca tasarlanan programa
uygun olarak tim hayvanlarin dizenli olarak
beslenmesi saglandi. Deney gruplari, her grup farkh
yas, agirlik ve cinsiyette 5 hayvandan olusacak
sekilde 3 grup olarak belirlendi. I. Gruba (kontrol
grubuna) normal yem ve su verildi; IIl. Gruba gunlik
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1,5 kg kuru yem miktarinin %5’i olan 75 gr diatomit
katkisi yapildi; 1ll. Gruba gilinlik 1,5 kg kuru yem
miktarinin %10’u olan 150 gr diatomit katkisi
yapildi. Gruplar olusturulduktan sonra hayvanlarin
canli agirlik tartimi yapilip farkh gruplar ayri olacak
sekilde farkh kisimlara yerlestirildiler. Sekiz hafta
sonunda tekrar tartimlari yapildi.

Tum gruplardaki hayvanlardan iz element
analizleri icin juguler venadan antikoagilansiz
tiplere alinan ornekler 4000 devirde 10 dakika
santrifij edilerek elde edilen serum oOrnekleri
Eppendorf tiiplerine aktarilarak -802C’de muhafaza
edildi. Hayvanlarin tartimi yapilip kayit altina alindi.

Sekiz hafta boyunca her 15 giinde 1 defa kan
ornekleri alinip iz element analizleri igin 4000
devirde 10 dakika santrifiij edilerek elde edilen
serum oOrnekleri Eppendorf tiplerine aktarilarak -
802C'de saklandi. Sekizinci haftanin sonunda tim
hayvanlarin tartimi yapilip kayit altina alindi.

iz element analizi icin numuneler 0,5 gr ile 1,5
gr tartilmis, Gzerine 10 mililitre nitrik asit eklenip
(Cem mars 5) mikrodalga cihazinda 160°C 1600
Watt %100 glicte 40'siire ile ¢ozme islemine tabi
tutuldu.  Tim  numuneler 50 ml hacme
tamamlandiktan sonra standart Perkin Elmer
solisyonu kullanilarak ICP-MS (Perkin Elmer Elan-
DRC-e) cihazinda iz element analizleri yapilmis ve
her 10 analizden sonra standart okuma yapildi. Se
icin kalibrasyon 1000 ppb, Zn igin de 2000 ppb
olarak belirlenmis ve korelasyon katsayisi (R)
minimum 0.999 olarak ayarlanmistir.

Tum veri analizlerinin degerlendirilmesinde
Windows yazilimi i¢in Minitab 17 paket programi
kullanildi.  Veriler varyans esitlik varsayimi icin
Levene testi ve normallik varsayimi igin Shapiro Wilk
testi ile istatistiksel olarak analiz edildi (p>0.05). Zn
ve Se elementlerinin zaman ve uygulamalarinin
ANOVA analizleri, anlamh ¢ikan sonuglarin gruplar
arasi  farklari  belirlemek icin  Tukey c¢oklu
karsilastirma testi ile yapildi. Tium testlerde 6nem
derecesi p<0.05’te hesaplandi.

Bulgular

Zn ve Se bulgulart degerlendirildiginde
baslangictan 8. haftanin sonuna kadar kontrol
grubu, %5 ve %10 diatomit katkili yemle beslenen
gruplar icin Zn ve Se degerlerinde anlamli farkhhklar
oldugu belirlenmistir (Tablo 1). Serum Zn ve Se
degerleri kontrol grubu hayvanlarina goére artis
gostermistir (p<0.05). Kontrol grubu degerlerine
gore %5 ve %10 diatomit katkili yemle beslenen
hayvanlarda Zn degerlerinin daha yiliksek oldugu
belirlenmis ve %10 diatomit katkili yemle beslenen
grubun Zn degerleri en vyiksek oldugu tespit
edilmistir. Se degerleri incelendiginde ise %5
diatomit katkih yemle beslenen hayvanlarin
degerlerinin diger gruplara gére daha yiksek oldugu
tespit edilmis, %10 diatomit katkili yemle beslenen
hayvanlarin degerlerinin de kontrol grubuna gore
yuksek oldugu belirlenmistir.

Tablo 1: Kontrol grubu, %5 ve %10 katkili yemle beslenen gruplarin Zn ve Se ortalamalari (ppb, n=15).

Baslangic 2. Hafta 4.Hafta 6.Hafta 8. Hafta Ortalama p
Kontrol 1141,77 288,93 551,12 315,25 1289,62 717,37+ 858,73
%5 Diatomit 736,07 2117,48 1154,88 305,37 2920,67 1446,89 +1663,44
Zn 0.0047**
%10 Diatomit ~ 2485,54  2613,37 298 330,76  2178,41 1581,22 +1871,48
Ortalama 1454,46  1673,26 668,00 317,13  2129,57
Kontrol 139,2 139,98 185,62 123,21 112,11 140.02 +91.01
%5 Diatomit 240,62 151,01 399,91 129,07 198,82 223.89+156.14
Se 0.0363*
%10 Diatomit 55,59 96,18 297,56 110,41 186,52 149.25+118.49
Ortalama 145,14 129,06 294,36 120,90 165,82
Gruplarin Zn degerlerinin haftalar icindeki istatistiksel olarak anlamh farklar oldugu tespit

etkilesimleri Sekil 1 ve Se etkilesimleri de Sekil 2 de

edilmistir.

Kontrol

grubu Zn degeri

baslangi¢

gorilmektedir. Baslangig, 2., 4., 6. ve 8. hafta iz
element degerlerinin  zamana gore degisimi
incelendiginde; kontrol grubu, %5 ve %10 diatomit
katkili yemle beslenen gruplar igin; Serum Zn ve Se
degerlerinde baslangigtan 8. haftanin sonuna kadar

degerine gore 2. hafta dislis gostermis, 4. hafta az
bir oranda artmissa da 6. hafta tekrar disls
gorlulmustir. Sekizinci hafta ortalamasi diger tim
degerlere gobre yiksek g¢ikmistir. %5 diatomit
uygulanan grubun Zn degerleri incelendiginde ise,
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Sekil 1: %5 ve %10 diatomit katkisi yapilan hayvan gruplarinin Zn etkilesimleri ( n=5, ppb).
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Sekil 2: %5 ve %10 diatomit katkisi yapilan hayvan gruplarinin Se etkilesimleri ( n=5, ppb).

2. hafta olcllen deger baslangic degerine gore
yuksek oldugu tespit edilmis, Zn degeri 6. haftaya
kadar dists gostermistir. 8. hafta en yiksek deger
tespit edilmistir. %10 diatomit uygulanan grubun
degerleri incelendiginde, 2. hafta ortalamasi
baslangic degerine gore hafif artis gosterse de 6.
Haftaya kadar disis goriilmis olup 8. hafta 6nemli
Olclide yikselmistir. Her grupta da 8. hafta Zn
degerleri 6nemli oranda yukselis gostermistir (Sekil
1).

Serum selenyum degerlerinin 8 haftalik
etkilesim ortalamalarina  bakildiginda, kontrol
grubunda 4. haftaya kadar distik bir yikselis tespit
edilse de 8. haftanin sonunda Se degeri diismustr.
Baslangic degerine gore %5 diatomit uygulanan
grupta 2. hafta ortalama deger dusls gostermis 4.
hafta yikselen ortalama deger 6. hafta 6nemli
oranda dismis ve 8. hafta sonunda tekrar yiikselis
gostermistir. %10 diatomit uygulanan grupta ise 2.
hafta olcllen deger baslangic degerine gore disuk
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olarak belirlenmis fakat 4. hafta en yiksek degere
ulasmis olup 6. hafta degeri en disik seviyede
tespit edilmis 8. hafta tekrar yilksek olarak
belirlenmistir. Her grupta da dordiinci hafta olglilen
deger en yiksek deger olarak belirlenmistir (Sekil 2).

Canli  agirhk bulgulari  degerlendirildiginde
kontrol grubu kontrol grubu canli agirlik ortalamasi
baslangicta dusik (3619,92) iken 8. hafta yapilan
tartimda en yiksek (38+9,08) oldugu gorilmistir.
Kontrol grubunda canli agirlik artisinin zamana bagli
olarak anlamh bir sekilde arttigi gozlemlenmistir
(p<0.05). Buna gore can agirlik ortalamasi baslangig¢

Tablo 2: Canli agirliklarin zamana gore degigimi.

Olciminde en duslik iken 8. hafta dlgiminde en
yiksek degere sahip oldugu gorilmustir. Sekiz
hafta %5 ve %10 diatomit katkili yem ile beslenen
gruplarda da canh agirliklarin zamana bagh olarak
istatistiksel ~ farkhlik  gosterdigi  belirlenmistir
(p<0.05). Elde edilen sonuglara gore baslangicta %5
diatomit  verilen grubun agirhk  ortalamasi
(34.20+8.23) ve %10 diatomit verilen grubun
ortalamasi (48.80+22.6) iken 8. hafta sonunda en
yiksek degerlerde (40.40+9.07) ve (54.40+20.18)
oldugu tespit edilmistir (Tablo 2).

%5 Diatomit %10 Diatomit

Zaman Birim n Kontrol Grubu Katkili Yem Katkili Yem

Baslangi¢ kg 5  36.00%9,92° 34.2048.23"8 48.80+22.60¢
4.Hafta kg 5  37.0049,35%® 36.80+8.41° 51.20+21.10®
8.Hafta kg 5  38.00£9,08* 40.40%9.074 54.40+20.18%

Tartisma ve Sonug

Canlilarin yasamasi igin ¢ok ©6nemli olan iz
elementlerin eksikliginde gesitli rahatsizliklar ortaya
cikmaktadir (Batmaz 2014). Yem katki maddesi
olarak yaygin sekilde kullanilan diatomitin organik
hayvancilikta iz element kaynagl olabilecegi
disinulmektedir (Bernard ve ark., 2009). Galyean
ve arkadaslari (1999) normal bagisiklik fonksiyonu
ve hastalik direnci icin 6nemli oldugu belirlenen Zn,
Cu, Se ve Cr gibi iz elementlerin yeni dogan
buzagilara takviye olarak verilmesinin bagisiklik
fonksiyonunu etkiledigini belirtmislerdir. Smith ve
arkadaslari, st sigirlarinda ilk laktasyonda Se
takviyesi ile mastitisin  klinik semptomlarinin
gorilme  sikhginin  ve  siddetinin  azalttigini
bildirilmistir. Emeruwa ve ark. (2018) ve Adebiyi ve
ark. (2009) diatomitin hayvanlar i¢in 6nemli olan Se
ve Zn gibi iz elementlerin kaynag oldugunu
vurgulamisglardir. Bu ¢alismada ise Serum Zn ve Se
dizeyleri agisindan bakildiginda ginlik rasyona %5
ve %10 diatomit katkisi Zn ve Se dizeylerinde
anlamli farkhliklara neden olurken o6zellikle, %10
diatomit katkisinin Zn dizeylerinde ve %5 diatomit
katkisinin da Se dizeyinde ©nemli artisa neden
oldugu gorlulmistir (Tablo 1). 15 gunlik
etkilesimler incelendiginde da Zn degerlerinin %5
diatomit katkih yemle beslenen grubun Zn
degerlerinin 8. haftanin sonunda en yiksek artis
gosterdigi, % 10 diatomit katkih yemle beslenen
grubun da 8. hafta degerinin 6nemli oranda arttig|

belirlenmistir (Sekil 1). Se degerlerinin de %5 ve
%10 diatomit katkili yemle beslenen gruplarda 4.
hafta en yiiksek degerde oldugu tespit edilmistir
(Sekil 2). Elde edilen bu veriler Emeruwa ve ark. ile
Adebiyi ve ark. belirttikleri gibi diatomitin hayvanlar
icin Se ve Zn kaynagi olabilecegini desteklemektedir;
bununla beraber yem katki maddesi olarak
diatomitin etkisini inceledigimiz bu iz elementler
icin daha once yapilmig ¢alismalara
rastlanilmamigtir.

Bennett ve ark. (2011) ve Ahmed, Laing ve ark.
(2013) tarafindan da diatomitin deney hayvanlarinin
vicut agirhgini, yemden yararlanma ve biyime
oranini 6nemli 6l¢tide artirdigini ve parazit yakani
azaltugl ifade edilmistir. Bildircin yavrularinin
kullanildigi bir calismada, aflatoksin iceren bir diyete
diatomit eklenmesinin, aflatoksinin canl agirhg
artisi Uzerindeki olumsuz etkisini 6nemli O6lglide
azalttigini gozlemlemislerdir. Etlik piliglerin, sirasiyla
400 ve 800 mg/kg'da diatomit, dnemli 6lctiide daha
fazla vicut agirligina ve daha az yem donistirme
oranina ve serum toplam protein ve alblimin
degerlerinde bir artisa neden oldugunu bildirmistir
(Parlat ve ark., 1999). Lakkawar ve arkadaslari,
diatomitin etlik piligclerin yemlerine 400 ve 800
mg/kg eklendiginde biylime parametreleri ve
serum biyokimyasal degerleri Uzerindeki zararh
etkilerini 6nemli oOlgide azalttigi kaydedilmistir
(Lakkawar ve ark., 2016). Ewuola ve arkadaslari
ortalama agirhk artisi, yemden yararlanma ve yem
katki maddesi olarak % 6 diatomit katkisi ile
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beslenen yavru horozlarin kemik gelisiminde énemli
bir iyilesme oldugunu bildirmislerdir (Ewuola ve
ark., 2014). Martel ve arkadaslarinin yaptigi bir
galismada, 252 domuz yavrusunun yemine
diatomitin asil bileseni olan SiO, eklenerek yem
alimini  %4,13 oraninda ve ortalama glnlik
kazancini %3,26 oraninda artirdigi kaydedilmistir
(Martel-Kennes ve ark., 2016). Isabirye ve
arkadaslarinin 2021 yihinda 200 tavuk Uzerinde 24
hafta slresince yapmis olduklari ¢alisma sonunda
%4 diatomit uygulanan gruplarda kontrol grubuna
gore canh agirlik artisinda anlamli fark tespit
edilmemistir (Isabirye ve ark., 2021).

Bu c¢alismada gunliik rasyona %5 ve %10
diatomit katkisi yapildiginda elde edilen sonuglar
Isabirye ve arkadaslarinin aksine Bennet, McLean,
Lakkawar, Ewuola, Martel ve bunlarin arkadaslarinin
yaptiklari ¢alismalarda elde ettikleri sonuglari
destekler nitelikte oldugu goérilmastiir. Glinluk
rasyona %10 diatomit katkisi ile hayvanlarin canh
agirlik artiglarinin daha fazla oldugu tespit edilmistir.
Kontrol grubuna gore canh agirlk artisinin %5 ve
%10 diatomit katkisi verilen gruplarda daha fazla
oldugu gozlemlenmistir.

Sonug olarak Zn ve Se’un kanda disik seviyede
bulunmasi hayvanlarda verim ve lreme yoniinden
olumlere ve o©nemli olgide ekonomik kayiplara
neden olabilecegi disinilirse, bu ¢alismada
rasyona diatomit ilavesinin kan Zn ve Se seviyelerini
arttirmasinin  hayvanlarin genel saglhgi Uzerine
olumlu etkiler meydana getirecegi dngérilmektedir.
Boylelikle hayvanlarin iz element eksikliginde
ozellikle de beyaz kas hastaligini 6nleyici amagla
diatomit kullanimi  &6nerilebilir. Ayrica diatomit
kullaniminin hayvanlarin canli agirlik artisinda etkili
olabilecegi, bununla birlikte diatomitin hayvanlara
bilingli sekilde verilmesi gerektigi, boylece verimin
artirlhp, kayiplarin  6nlenmesi mimkin olabilir.
Bununla birlikte konu ile ilgili daha kapsamli
¢alismalarin yapilmasinin gerekliliginin yani sira
yapilan bu c¢alismanin  gelecekte yapilacak
arastirmalar icin onemli bir zemin olusturabilecegi
disinuldi.
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Tildipirosinin Sigir Trakea Epitel Hiicresi Uzerinde Yara lyilestirici Etkisi
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Ozet: Bu calismada; sigir solunum yolu hastaliklari tedavisinde kullanilan tildipirosinin, sigir trakea epitel hiicresi tizerinde in
vitro yara iyilesmesi etkisinin arastirilmasi amaglandi. In vitro yara yontemi ile her kuyucuga ekilmis olan sigir trakea epitel
hicreleri Gizerinde, 200 uL’lik pipet ucu (dikey) araciligiyla bir yara alani olusturuldu. In vitro yara olusturulmus sigir trakea
epitel hiicreleri tzerine tildipirosinin konsantrasyonlari (5 pg/mL, 10 pg/mL, 25 pg/mL, 50 pg/mL) ve kontrol grubu
uygulandi. In vitro yara gorintileri; 0'inci saat, 24’lincl saat ve 48’inci saatte izlendi. Calismanin 24’{incii saatinde yara alani
kapanma yizdesi, kontrol grubuna kiyasla; tildipirosinin 50 pg/mL konsantrasyonda istatistiki olarak ©&nemli fark
bulunamazken 5, 10 ve 25 pug/mL konsantrasyonlarinda istatistiki olarak fark anlaml bulundu. Calismanin 48’inci saatinde,
kontrol grubuna kiyasla 25 ve 50 pg/mL tildipirosin konsantrasyonlari arasinda istatistiki olarak 6nemli fark bulunamazken, 5
pg/mL (%96,61+1,69) ve 10 ug/mL (%96,42+1,78) tildipirosin konsantrasyonlari arasinda yara alani kapanma yuzdeleri
arasinda istatistiki olarak fark anlamli bulundu. Sonug olarak tildipirosinin dusik konsantrasyonlarindaki yara iyilesme
ylizdelerinin (48’inci saat) yaklasik olarak %96 olmasi, hastaliklarin tedavisine ek olarak gesitli mikroorganizma ve maddeler
tarafindan epitel hiicrelerinde meydana gelen hasarlara karsi doku bittinlGgini koruma ve tedaviye katki saglayabilir.
Anahtar Kelimeler: In vitro, Sigir, Tildipirosin, Trakea epitel hiicresi, Yara iyilesmesi

Wound Healing Effect of Tildipirosin on Bovine Tracheal Epithelial Cell

Abstract: This study aimed to investigate the in vitro wound healing effect of tildipirosin, used in treating bovine respiratory
diseases, on bovine tracheal epithelial cells. With an in vitro wound method, a wounded area was created on bovine
tracheal epithelial cells found in each well with a 200 pL pipette tip (vertical). Concentrations of tildipirosin (5 pug/mL, 10
pg/mL, 25 pug/mL, 50 ug/mL) and control group were applied on in vitro wound formed bovine tracheal epithelial cells. In
vitro wound images were monitored at Oth, 24th and 48th hours. No statistically significant difference was found at 50
ug/mL concentration of tildipirosin at the 24th hour of the study regarding to wound healing area. In contrast, the
difference was statistically significant at 5, 10, and 25 pg/mL concentrations of tildipirosin as compared to control group. At
the 48th hour of the study, there was no statistically significant difference between 25 and 50 pug/mL concentrations of
tildipirosin compared to the control group. In contrast, 5 pug/mL (%96,61+1,69) and 10 pg/mL (%96,42+1,78) tildipirosin
statistically increased the wound healing percentage. To conclude, the wound healing rate (48th hour) at low
concentrations of tildipirosin was approximately %96, and this may contribute to the protection and treatment of tissue
integrity against epithelial cell damage by various microorganisms and substances in addition to the treatment of diseases.
Keywords: Bovine, In vitro, Tildipirosin, Tracheal epithelial cell, Wound healing.

Giris

Tildipirosin; sigir solunum yolu hastaligina neden gibi tildipirosin, bakteri ribozomunun 50S alt
olan Mannheimia haemolytica ve Pasteurella birimine baglanip protein sentezini engeller ve

multocida gibi bakteriyel patojenlerin tedavisi igin
gelistirilmis  makrolid grubu bir antibiyotiktir
(Anderson ve ark., 2012; Peres ve ark., 2020). Son
yillarda sigir ve domuz solunum yolu hastahg
tedavisi icin ruhsatlandiriimis olan tildipirosin, 16
Gyeli halkalilar sinifinda yer almakta olup (Lei ve
ark., 2018; Zeng ve ark., 2018), dogal olarak olusan
tilosinden tiiretilen yari sentetik bir makroliddir
(Giguere, 2013). Diger makrolid grubu antibiyotikler

bakteriyostatik etki yapmaktadir (Papich, 2018;
Pyorala ve ark., 2014; Zhanel ve ark., 2001).

Genel olarak makrolid antibiyotikler; dokulara
genis dagilim  gostermesinden ve periferal
dokulardaki yogunlugu serumdaki yogunlugundan
yuksek olmasindan dolayi akcigerdeki yogunluklari
uzun slrelidir (Benchaoui ve ark., 2004;
Nowakowski ve ark., 2004). Tildipirosin, solunum
sistemine hizli ve genis bir sekilde dagilir ve yavas
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bir sekilde elimine edilmektedir (Menge ve ark.,
2012; Zeng ve ark., 2018). Tildipirosinin yapisindaki
bazik azot gruplari, pKa degerleri altindaki asidik
ortamlarda pozitif yuklenmesine neden
olabilmektedir. Bu 6zelligiyle; hucre igi ilgisi artarak,
hiicre i¢ci genis dagihm gostermesine neden
olmaktadir (Papich, 2018). Dagilim hacminin ytksek
olmasi ve  hiicre icinde ©6nemli oranda
bulunmasindan dolayi hiicre ici bakteriler tzerinde
genis etki gostermesi beklenmektedir (Galecio ve
ark., 2020). Makrolid antibiyotiklerin; notrofil,
makrofaj ve solunum yolu epitel hiicreleri gibi ¢ok
sayida dkaryot hiicrede birikebilmekle birlikte (Culi¢
ve ark., 2001), hiicre igi yogunlugu hiicre disi
yogunlugundan yaklasik 300 kat fazla olabilmektedir
(Van Bambeke ve ark., 2006). Ancak hiicre igi
bakteriler tarafindan meydana gelen hastaliklarin
tedavisinde sadece ilacin hiicre yogunlugunun
yuksek olmasi yeterli olmayabilir. Ayrica ilacin hiicre
icinde yeterli siire ve konsantrasyonda bulunmasi
da gerekmektedir (Sahin ve Yildirim, 2020).

Makrolid antibiyotiklerin antimikrobiyel
etkisinin yaninda antiinflamatuar ve
imminomodyiilatér etkilerinin oldugu bilinmektedir
(Fischer ve ark., 2011; Guillot ve ark., 2011; lanaro
ve ark., 2000). Bu antibiyotiklerin antiinflamatuar
etkisi, proinflamatuar aracilar ve sitokinlerin
Uretimini  O6nleme  yetenegine baglidir. Bu
ozelliklerinden dolayr antibakteriyel etkilerinden
bagimsiz olarak terapotik etkiler gbsterebilecegi 6ne
strilmustdr (lanaro ve ark., 2000). Yapilan literatilr
taramasinda tildipirosinin sigir trakea epitel hiicresi
Uzerinde in vitro yara iyilesmesi etkisini arastiran bir
¢alisma bulunamamistir.  Bu nedenle yapilan
¢alismada, tildipirosinin sigir trakea epitel hicresi
Uzerinde in vitro yara iyilesmesi etkisinin
arastirilmasi amaclanmistir.

Materyal ve Metot

Kirikkale Universitesi Hayvan Deneyleri Yerel
Etik Kurulu’ndan etik kurul onayi gerekmedigi yazisi
alindi (Evrak tarih ve sayisi: 21/02/2020-E.1538).

Tildipirosinin ~ (BLDPharn, BD448267, Cin)
konsantrasyonlari, %0,1 dimetil silfoksit (DMSO,
isolab, Almanya) ve %99,9 besiyerinde ¢ézdiiriilerek
hazirlandi.

Hiicre Kiiltiirii izolasyonu: Sigir trakea epitel
doku ornekleri, mezbahanede kesilen saglikh
Simental irki erkek sigirlardan alindi. Bu trakea
epitel doku ornekleri, 6nce %0,9 izotonik ile
seyreltilmis %1-2 batikon sollisyonuna ve sonra
%0,9 izotonik icine batirilip ¢ikarldi. Trakea epitel
doku ornekleri, antibiyotikli PBS ile yikandiktan
sonra bag dokusu parcalarindan arindirilarak petri
kutularina yerlestirildi. Dokudan; hucrelerini izole
etmek igin, 6nce 6rnekler mekanik olarak kazindi ve

sonra kiiclik parcalara bolindi. Elde edilen bu doku
ornekleri; besiyeri (%79 DMEM-F2, %20 fotal sigir
serumu, %1 penisilin-streptomisin) bulunan 25
cm?lik kiltir flasklarina koyularak inkiibe (%5
CO?/hava, 37°C) edildi. Sigir trakea epitel
hiicrelerinin gogalmasina bagli olarak besiyeri (%89
DMEM-F2, %10 fotal sigir serumu, %1 penisilin-
streptomisin) yaklasik iki glnde bir degistirildi
(Beckmann ve ark., 1991; Kiirim ve ark., 2019).

In Vitro Yara Modeli: Sigir trakea epitel
hicreleri;  hemositometri  cihazi ile  sayimi
yapildiktan sonra, her kuyucukta 3x10* hiicre olacak
sekilde 24 kuyucuklu plate’e ekildi. Hiicreler, etlivde
(%5 COz/hava, 37°C) 24 saat inklbe edildi. Bu
inkiibasyon sonunda, trakea epitel hicrelerinin
bulundugu 24 kuyucuklu plateden hiicre vasatlari
cikartildi. Her kuyucuk tabaninda, 200 pl’lik pipet
ucu (dikey) araciliyla bir yara alani olusturuldu. Bu
gizme islemi sonucu plateden ayrilan hiicreler, PBS
ile yikanarak uzaklastirildi. Onceden hazirlanmis
olan etken madde konsantrasyonlari (5 pug/mL, 10
pg/mL, 25 pug/mL, 50 ug/mL) ve kontrol grubu (%0,1
DMSO-%99,9 besiyeri) ¢ tekrarh olacak sekilde
trakea epitel hiicreleri lzerine uygulandi. In vitro
yara gorintileri; 0'inci saat, 24’Uncil saat ve 48'inci
saatte Leica DM6000 inverted mikroskop araciliyla
izlendi ve goruntiler alindi (Wang ve ark., 2019).

istatistiksel Degerlendirme: In vitro yara
gorintdleri; model olusturulduktan 0, 24 ve 48 saat
sonra ayni alanlardaki yara bdlgeleri alani Imagel
(1.53e, National Institutes of Health, USA) programi
kullanilarak hesaplandi. Yara iyilesmesi orani (%)
asagidaki formile gore hesaplandi.

| [(yara alani to— yara alani t) / yara alani to] x 100 |

Calismada elde edilen veriler aritmetik
ortalama #* standart hata seklinde verildi. istatistik
analizler, SPSS programi (PASW Statistics for
Windows, version 18.0. Chicago, USA) kullanilarak
yapildi. Gruplarin parametrik dagihm gosterip
gostermedigi normalite testi ile belirlendi. Gruplar
parametrik dagilim gosterdigi icin OneWay ANOVA,
gruplar (her grup kendi saat araligina gore
karsilastirma yapildi) arasi farkin 6nemlilik kontrol
icin Tukey testi (post hoc) uygulandi. Yapilan
testlerde P < 0,05 degeri dnemli olarak kabul edildi.

Bulgular

Tildipirosinin ~ uygulandi§i  trakea  epitel
hiicrelerine ait zamana bagl yara iyilesme ylzdesi
Tablo 1’de verildi. Buna gére 24’lUnci ve 48’inci
saatlerde, tildipirosinin yiiksek konsantrasyonundan
diusik konsantrasyonuna dogru in vitro sigir trakea
epitel hiicreleri lizerinde yapilan yaranin iyilesme
yuzdesinin artig1 gozlemlendi.
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Tildipirosinin 50 ug/mL’lik konsantrasyonu ile
kontrol grubunun, 24’Gncl saatte vyara alani
kapanma yiizdeleri arasinda istatistiki olarak 6nemli
fark bulunamadi (P > 0,05). Buna karsin 24’lnci
saatte, tildipirosinin 5, 10 ve 25 ug/ml’lik
konsantrasyonlari ile kontrol grubu arasinda énemli
derecede fark bulundu (P < 0,001). Kontrol grubuna
kiyasla 25 ve 50 pg/mllik tildipirosin
konsantrasyonlari arasinda 48’inci saatte istatistiki
olarak onemli fark bulunamadi (P > 0,05).
Tildipirosinin 5 ve 10 pg/mL’lik konsantrasyonlari ile
kontrol grubunun, 48’inci saatte yara alani kapanma
yuzdeleri arasinda fark anlaml bulundu (P < 0,01)
(Tablo 1). Tildipirosin konsantrasyonlari ve kontrol
grubunun, sigir trakea epitel hicresi in vitro yara ve
zamana bagl iyilesmesi goruntileri Sekil 1'de
verildi.

0. SAAT

24. SAAT

48. SAAT

Tablo 1. In vitro sigir trakea epitel hicrelerinin
zamana bagli yara iyilesme yuzdesi (%).

Konsantrasyon 24.saat 48. saat

Kontrol 56,76+2,08° 83,33%0,33°
50 pg/mL 59,26+1,82° 82,15+0,62°
25 pg/mL 69,02+2,45°  86,39+2,91°
10 pg/mL 72,41+0,76" 96,42+1,78°
5 pg/mL 74,07+0,12° 96,61+1,69°
P degeri p <0,001 p<0,01

*Ayni sUtundaki farkh harfleri tasiyan ortalamalar
arasindaki fark anlamhdir.

Sekil 1. Sigir trakea epitel hlcresi in vitro yara ve yara iyilesmesi gérintuleri, 50 ug/mL (A, F, K), 25 ug/mL (B, G,
L), 10 ug/mL (C, H, M) ve 5 pug/mL ( D, I, N) tildipirosin konsantrasyonlari ve kontrol grubu (E, J, O).

Tartisma ve Sonug

Solunum vyolu epiteli, solunum yolunun dis
ortama karsi ilk savunma hattini olusturmaktadir.
Solunum  yolu epitelinde meydana gelen
yaralanmalardan hemen sonra, bu tabakanin
butlnlGgu ve islevlerini geri kazanmasi igin hizla
onarilmasi ve yenilenmesi gerekmektedir (losifidis
ve ark., 2016). Genel olarak bu tabaka; patojeni,
hicre iginde bir dizi islemden sonrasi fagolizozom
aracih 6ldirmeyle konak savunmasinda 6nemli bir
rol oynadigini bilinmektedir. Bazi durumlarda ise
hiicre igi patojenler; fagolizozom aracil 6ldirmeden
kagarak, hiicre iginde vyerlesip ve replikasyon
yapmaktadirlar. Bunun sonucu solunum yolu epiteli
hasari ve inflamatuar tepkileri tetiklemeye neden
olarak, enfeksiyonun yayilmasina yol ag¢maktadir
(Bertuzzi ve ark., 2019).

Gouzos ve ark. (2020); eritromisin,
roksitromisin, azitromisin ve klaritromisin gibi
antibiyotiklerin, primer insan nazal epitel hiicreleri
ve primer fibroblastlarin in vitro ortamda
olusturulan yara iyilesmesi ve reaktif oksijen
tirlerinin ~ (ROS)  Uretimi  Gzerine  etkilerini
incelemislerdir. Klaritromisinin; azitromisin,
eritromisin ve roksitromisine gore fibroblast
hicrelerinin in vitro yara iyilesme oraninin daha az
oldugunu bulmuslardir. Buna karsin azitromisinin
primer fibroblast ve nazal epitel hiicreleri lizerinde
olusturulan yara bdlgesinin 36’inci saat sonunda
kapandig bildirilmistir. Ayni ¢alismada
antibiyotiklerin, fibroblast ve nazal epitel hicre
gocl Uzerindeki etkilerinin farkliigindan dolaysi,
postoperatif epitel iyilesmelerinin de farkli oldugu
ifade edilmistir. Sunulan ¢alismada hiicre hatlar ve
etken madde farkl olmakla birlikte tildipirosinin;
Gouzos ve ark. (2020)'nin ¢alismasindaki azitromisin
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gibi epitel hiicre (in vitro) yara iyilesmesinde 6nemli
etkileri bulunmaktadir. Ayrica Gouzos ve ark. (2020)
azitromisin hari¢ makrolid antibiyotiklerin fibroblast
ve nazal epitel hiicre tiplerinde ROS aktivasyonlarini
azaltma egiliminde oldugunu bildirmislerdir. Bu ROS
aktivasyonunun azalmasi ile hiicre gogli arasinda
negatif iliskinin bulundugunu bildirilmistir. Yapilan
calismada tildipirosinin yiksek orandaki hiicre goc,
hiicre hatti farkli olmakla birlikte Gouzos ve ark.
(2020)’'nin  galismasindaki makrolid antibiyotikler
(azitromisin  harig) gibi ROS aktivasyonunun
baskilanmasina bagli olabilecegi diistinllebilir.

Epitel dokuda vyara iyilesmesi, epitel
hicrelerinin  koordineli gogiinii ve ¢ogalmasini
icermektedir. Yaraya bitisik epitel hiicreleri, “epitel
restitlisyonu” olarak da adlandirilan yara yilzeylerini
ortmek icin bir tabaka halinde go¢ etmektedir
(Leoni ve ark., 2015). Mencucci ve ark. (2013)
azitromisinin  (%1,5 solUsyonu) kornea epitel
hicreleri Gzerinde olusturulan vyarayl (in vitro)
48’inci saat sonunda vyara alaninin %47,3'iin0
kapadigini ve hiicrelerin yara bolgesine gocg ettigini
gostermislerdir. Yapilan ¢alismada, azitromisin gibi
yapisinda azot grubu ihtiva eden tildipirosin, hiicre
hatti farkh olmakla birlikte Mencucci ve ark.
(2013)'nin galismasi gibi disik dozlarda 48’inci saat
sonunda yara alaninin yaklasik %90’in1 kapadigini ve
hicrelerin yara bolgesine gog ettigi gortilmektedir.
insanlar icin hazirlanmis olan azitromisin oftalmik
sollisyon preparati gibi (Mencucci ve ark., 2013),
tildipirosin; solunum yolu enfeksiyonlari tedavisi igin
gelistirilen preparatina ek olarak hayvanlar igin
oftalmik sollisyonu olarak da kullanilabilecegi
disinulmektedir.

Sonug olarak tildipirosinin disuk
konsantrasyonlarindaki yara iyilesme ylizdelerinin
(48’inci saat) ylzde vyize yakin olmasi, cesitli
mikroorganizma ve maddeler tarafindan epitel
hicrelerinde meydana gelen hasarlara karsi koruma
ve tedavi etme Ozelligine sahip olabilir. Sahip oldugu
bu o6zellikle, sadece hastalik tedavisine ek olarak
uzun sireli koruyucu etki de saglayabilecegi
disunulmektedir. Ayrica 6n c¢alismalar yapilarak
tildipirosinin, hayvanlar icin oftalmik sollsyon
preparatlari da gelistirilebilir.
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Mastitisli Sigirlardan izole Edilen Staphylococcus aureus izolatlarinin
Virulens Gen Profillerinin Belirlenmesi
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Ozet: Bu calismada anabilim dal kiiltir koleksiyonunda bulunan subklinik mastitisli sigir siitlerinden izole edilen 140 adet
stafilokok izolatindan Staphylococcus aureus izolatlarinin molekiiler identifikasyonu ve bazi 6nemli viriilens genlerinin tespiti
amaglandi. Bu amagla 140 stafilokok izolati termonukleaz (nuc) gen varligi yoniinden PZR ile incelendi. nuc geni (279 bp)
tespit edilen 42 izolat S. aureus olarak identifiye edildi. Ayrica izolatlarda I6kotoksin geni (pvl), stafilokokal klasik
enterotoksin genleri (sea, seb, sec), eksfolyatif toksin genleri (eta, etb), hemolizin genleri (hla, hlb), adezin faktor genleri
(fnbA, fnbB, clfa) ve toksik sok sendrom toksin geni (tst) olmak tizere 12 farkh virtlens geninin varligi 3 farkli multipleks PZR
kullanilarak arastirildi. izolatlarin 30 (%71.4)'u clfa, 24 (%57.1)’U hla, 14 (%33.3)'U hib, 10 (%23.8)'u fnbB, 6 (%14.2)'sifnbA, 6
(%14.2)'sietb, 5 (%11.9)'i sec, 5 (%11.9)'i tst, 3 (%7.1)'U seaq, 2 (%4.7)'si pvl ve 1 (%2.3)'i eta geni agisindan pozitif bulundu.
izolatlarin hicbirinde seb geni saptanamadi. izolatlarin38’inde bir ya da daha fazla viriilens geni, 29’unda ise iki ya da daha
fazla viriilens geni belirlendi. 4 izolatta ise incelenen viriilens genlerin higbiri saptanamadi. incelenen izolatlarda en fazla
tespit edilen virlilens genlerin clfa ve hla oldugu gorildi. Sonug olarak sinirli dahi olsa sigir mastitislerinin patogenezinde rol
oynayan virlilens gen patternleri ortaya konuldu. Calisma sonuglarinin sigir mastitislerinin etiyolojisinde 6nemli rol oynayan
S. aureus’a ait virllens faktoérlerinin karakterizasyon ¢alismalarina katki saglayacagi kanaatine varildi.

Anahtar Kelimeler: Mastitis, Sigir, S. aureus, Viriilens gen profili.

Determination of Virulence Gene Profiles of Staphylococcus aureus Isolated from Cattle with
Mastitis

Abstract: This study aimed to determine the molecular identification of Staphylococcus aureus isolates and some important
virulence genes from 140 staphylococci samples isolated from cow milk with mastitis in the culture collection of the
department. For this purpose, the presence of the thermonuclease (nuc) gene in 140 S. aureus isolates was examined by
PCR. Forty-two isolates that were positive for the nuc gene (279 bp) were identified as S. aureus. In addition, the isolates
were examined for the presence of 12 different virulence genes, including leukotoxin gene (pvl), staphylococcal classical
enterotoxin genes (sea, seb, sec), exfoliative toxin genes (eta, etb), hemolysin genes (hla, hlb), adhesin factor genes (fnbA,
fnbB, clfa), and toxic shock syndrome toxin gene (tst), using three different multiplex PCR. Of the isolates were found to be
positive 30 (71.4%) for clfa, 24 (57.1%) hla, 14 (33.3%) hib, 10 (23.8%) fnbB, 6 (14.2%) fnbA, 6 (14.2%) etb, 5 (11.9%) sec, 5
(11.9%) tst, 3 (7.1%) sea, 2 (4.7%) pvl, and 1 (2.3%) eta genes. The seb gene was not detected in any of the isolates. At the
same time one or more virulence genes were determined in 38 of 42 isolates, two or more virulence genes in 29 of the
isolates. None of the virulence genes examined in 4 isolates could be detected. It was seen that the mostdetected virulence
genes in the analyzed isolates were clfa and hla. As a result, virulence gene patterns that play a role in the pathogenesis of
bovine mastitis, even if limited, were revealed. It was concluded that the results would contribute to the characterization
studies of virulence factors belonging to S. aureus, which play an important role in the etiology of bovine mastitis.
Keywords: Bovine, Mastitis, S. aureus, Virulence gene profile.

Giris
Mastitis, meme dokusunun ve meme bezinin hayvanlarin derisinde, burnunda ve solunum
bakteriyel, viral, fungal ve paraziter etkenler yollarinda bulunan kommensal mikrobiyotanin bir
nedeniyle yangilanmasidir. Enfeksiyon genellikle parcasini olusturmaktadir. S. aureus, ylzeysel deri
hijyenik ve yodnetimsel uygulamalarin yoklugunda, ve yumusak doku enfeksiyonlarindan yasami tehdit
sagim sirasinda enfekte ineklerden enfekte olmayan eden septisemiye kadar, bircok ciddi hastalik
ineklere yayilabilmektedir (Kotzamanidis ve ark., olusturan bir patojendir. Diger yandan sut endustrisi
2021). icin olduk¢a maliyetli klinik ve subklinik sigir
Sigir mastitislerinden en sik izole edilen mastitisinin en yaygin etiyolojik ajanidir (Ren ve
etkenlerin basinda Staphylococcus (S.) aureus ark., 2020).

gelmektedir. Etken hem insanlarin hem de
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S. aureus, adezinler, kapsiler bir polisakkarit ve
ekzoenzimler gibi ¢ok sayida virilens faktori
Uretme kapasitesine sahiptir. Etken ayni zamanda
hemolizinler, koagiilaz, slime ve protein A gibi
meme bezine kolonize olma kabiliyetine katkida
bulunan ekzoproteinler de tretebilmektedir. a ve B-
hemolizinler, mastitisin patogenezinde 6nemli
virlilens  faktorlerdir. S. aureus izolatlarinin
patojenitesi; adherens ozellikleri, cesitli toksinler,
enzimler, yapisal ve ekstraselller faktorler gibi
ozelliklerle iliskilidir. Konakgi hiicre digi matriks
bilesenlerine yapismayi saglamak, konakgi hiicrelere
zarar vermek ve bagisiklik sistemini gliglendirmek
icin salgilanan ve hicre yizeyiyle iligkili virlilens
faktorleri enfeksiyonun gelisimine katki
saglamaktadir.  Etkenin  dokulara yapismasini
saglayan en az 25 farkh toksin, adezin matriks
molekdlleri ile iliskisi olan 15 mikrobiyal ylizey
bileseni, 20 immunsupresif molekil ve diger bircok
virtilens faktéri bilinmektedir (Fursovave ark.,
2020).

S. aureus izolatlarinin molekdler
karakterizasyonunda koagiilaz geni (coa), metisilin
direng geni (femA) ve termonikleaz geni (nuc) gibi
tur spesifik genler kullaniimaktadir. Hem coa hem
de femA vyiksek polimorfizm gosterir ve teshis
amaglari icin uygun degildir. Aksine nuc, hem insan
hem de hayvan izolatlarinda tiire 6zgi bir markor
olarak sikhkla kullaniimaktadir. Ayrica bu gen S.
aureus suslar arasinda yuksek oranda
korunmaktadir (Ronco ve ark., 2018).

Bu calismada mastitisli sigir siitlerinden elde
edilen S. aureus izolatlarinin nuc geni yéniinden tir
diizeyinde molekiiler tanimlanmasi ve mastitisin
patogenezinde rol oynayan l6kotoksin, stafilokokal
klasik enterotoksin, eksfolyatif toksin, hemolizin,
adezin faktér, toksik sok sendrom toksini
olusumundan sorumlu pvl, sea, seb, sec, eta, etb,
hla, hlb, fnbA, fnbB, clfa ve tst genlerimPZR ile
incelenmesi amaglandi.

Materyal ve Metot

Staphylococcus spp. izolatlar: Calismanin
materyalini Ondokuz Mayis Universitesi Veteriner
Fakultesi Mikrobiyoloji Anabilim Dali Laboratuvari
kiltar koleksiyonu icerisinde yer alan, 2016-2020
arasinda subklinik mastitisli sigirlardan izole edilmis
140 stafilokok izolati kullanildi. Calisma kapsaminda
kiltir koleksiyonunda yer alan izolatlar kullaniimasi
sebebiyle 0Ornek toplama ve saha calismasi
yapilmamistir. Bu nedenle herhangi bir etik kurul
iznine ihtiyag duyulmamuistir. izolatlarin
canlandirilmasi %5 Koyun kanh agar kullanilarak
yapildi ardindan DNA ekstrasiyonunun yapilmasi igin
Ureyen saf koloniler TSA’da pasajlandi.

Molekiiler identifikasyon

DNA Ekstraksiyonu: izolatlardan bakteriyel
DNA ekstraksiyonu icin kaynatma yontemi kullanildi
(Vurucu ve ark., 2019). Bu amagla, saf kiltirden 4
koloni segilerek 200 pl steril su igerisinde siispanse
edildi. Ornekleri iceren siispansiyonlar 100°C’de 15
dakika kaynatildi, 10.000 g’de 10 dakika santrifiij
sonras! elde edilen slipernatant kalip DNA olarak
kullaniimak (Gzere nanodrop spektrofotometre ile
Olctilerek 50 ng/ul olacak sekilde ayarlanarak -
20°C’'de sakland.

S. aureus izolatlarinin Tiir Diizeyinde
identifikasyonu: izolatlarin S. aqureus olarak
identifikasyonlarinin  dogrulanmasi amaciyla S.
aureus spesifik nuc geni igin PZR yapildi (Sezener ve
ark., 2019). Bu amagla 25 pl'lik bir PZR karisimi,
DEPC-treatedwater, 1X PZR sollsyonu, 2.5 mM
MgCl;, 0.2 mM her bir dNTP, 1.0 U Tag DNA
polimeraz, 0.04 uM primer (nuc 1, GCG ATT GAT
GGT GAT ACG GTT; nuc 2, AGC CAA GCC TTG ACG
AAC TAA AGC) ve 5 pl template DNA kullanildi. PZR
karisimlari 94°C’de 5 dk 6n denatlirasyonu takiben
94°C'de 1 dk denatirasyon, 58°C’'de 30 saniye
primer baglanma, 72°C’de 90 dk uzama olmak Gzere
35 siklus ve 72°C’de 10 dk son uzama kosullarinda
amplifikasyon islemine tabi tutuldu. Amplifikasyon
Urtnleri etidium bromid (2ug/ml) igeren %1,5’lik
agaroz  jel elektroforezi sonrasinda uv
transilluminator (Vilber Lourmat) ile gérintilendi.
Gorlntileme sonrasinda nuc geni igin 279 bp’lik bir
bandin gorilmesi S. aureus’un gostergesi olarak
kabul edildi.

S. aureus izolatlarinin Virillens Genlerinin
Belirlenmesi: izolatlarda, mastitisin patogenezisinde
rol oynayan bazi O6nemli virlilens genlerinin
belirlenmesi amaciyla multiplex PZR (mPZR)
¢alismalari yapildi. Lokotoksin geni (pvl), stafilokokal
klasik enterotoksin genleri (sea, seb, sec), eksfolyatif
toksin genleri (eta, etb), hemolizin genleri (hla, hib),
adezin faktor genleri (fnbA, fnbB, clfa) ve toksik sok
sendrom toksin geni (tst) Tablo 1, Tablo 2 ve Tablo
3’de belirtilen spesifik primerler ve PZR kosullari
kullanilarak incelendi. mPZR ¢alismalari Li ve ark.
(2018)'nin  bildirdigi metodun modifikasyonu ile
gergeklestirildi. PZR kosullari: 94°C'de 5 dakika ilk
denatiirasyon, 94°C’de 30 saniye denatiirasyon, her
gen icin spesifik primer baglanma (annealing)
1sisinda (55-56°C) 45 saniye, 72 °C’'de benzer sekilde
spesifik uzama zamaninda 30 siklus, son uzama
72°C'de 10 dakika olacak sekilde gerceklestirildi.
Amplifikasyon drlnleri  etidiumbromid (2ug/ml)
iceren %1.5’lik agaroz jel elektroforezi sonrasinda
UV  transilluminatér ile gorintilendi. PZR
calismalarinda pozitif kontrol olarak S. auerus ATCC
23235, negatif kontrol olarak E. coli ATCC 25922
kullanildi.
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Tablo 1. pvl, etb, sea ve clfa genleri icin mPZR 1.

. . . Uriin  Annealing .
Gen Primer Niikleotid sekans (5'-3') Miktar(ul)
(bp) ISISI
/ PVL-F ATCATTAGGTAAAATGTCTGGACATGATCCA 433 0.2
v .
p PVL-R GCATCAASTGTATTGGATAGCAAAAGC
th ETB-F CAGATAAAGAGCTTTATACACACATTAC 612 0.2
e .
ETB-R AGTGAACTTATCTTTCTATTGAAAAACACTC s5oc
SEA-F GAAAAAAGTCTGAATTGCAGGGAACA 560 0.4
sea .
SEA-R CAAATAAATCGTAATTAACCGAAGGTTC
CLFA-F ATTGGCGTGGCTTCAGTGCT
clfa 292 0.1
CLFA-R CGTTTCTTCCGTAGTTGCATTTG
Master mix 12.5
Steril distile su 8.7
Template DNA 2
Toplam hacim 25
Tablo 2.sec, tst, seb ve etagenleri icin mPZR 2.
Uriin  Annealin
Gen Primer Niikleotid sekans (5'-3’) & Miktar(pl)
(bp) (]
SEC-F GTAAAGTTACAGGTGGCAAAACTTG 997 1
sec
SEC-R CATATCATACCAAAAAGTATTGCCGT
rst TST-F TTCACTATTTGTAAAAGTGTCAGACCCACT 180 1
S
TST-R TACTAATGAATTTTTTTATCGTAAGCCCTT sgoC
SEB-F ATTCTATTAAGGACACTAAGTTAGGGA
seb 404 0.2
SEB-R ATCCCGTTTCATAAGGCGAGT
ETA-F CGCTGCGGACATTCCTACATGG
eta 676 0.4
ETA-R TACATGCCCGCCACTTGCTTGT
Master mix 25
Steril distile su 17.8
Template DNA 2
Toplam hacim 50
Tablo 3. fnbB, fnbA, hla ve hib genleri icin mPZR 3.
Uriin  Annealin
Gen Primer Niikleotid sekans (5'-3’) & Miktar(ul)
(bp) 1SISI
FNBA-F GTGAAGTTTTAGAAGGTGGAAAGATTAG
fnbA 643 0.4
FNBA-R GCTCTTGTAAGACCATTTTTCTTCAC
FNBB-F GTAACAGCTAATGGTCGAATTGATACT
fnbB 524 0.4
FNBB-R CAAGTTCGATAGGAGTACTATGTTC sgoc
bl HLA-F CTGATTACTATCCAAGAAATTCGATTG 509 04
a .
HLA-R CTTTCCAGCCTACTTTTTTATCAGT
HLB-F GTGCACTTACTGACAATAGTGC
hlb 309 0.4
HLB-R GTTGATGAGTAGCTACCTTCAGT
Master mix 12.5
Steril distile su 7.3
Template DNA 2
Toplam hacim 25
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Tablo 4. S. aureus izolatlarinda belirlenen virtlens genlerin dagilimi.

Viriilens Genleri
izolat no clifa hla hlb fnbB fnbA etb sec tst sea pvl eta seb
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Tablo 5. S. aureus izolatlarinda belirlenen ¢ogul viriilens gen profili.

Cogul Viriilens Genler

izolat sayisi

clfa+hla+hlb+fnbB+etb+tst
clfa+hla+hlb+fnbB+fnbA
clfa+hla+hlb+fnbA+sea
clfa+hla+hlb+fnbB
clfa+hla+hlb+pvl
clfa+hla+hlb+sea
clfa+fnbA+etb
clfa+hla+fnbB
clfa+hla+tst
clfa+hla+fnbA
clfa+etb+sec
clfa+hla+hib
clfa+hla+pvl

clfa+eta

clfa+hla

fnbA+etb

etb+sec

Toplam

PP WRPR RPNRPNNNRPRPNRPROORPRR

N
o

Bulgular

S. aureus izolatlarinda nuc Geni Hedefli PZR
Sonuglari: Mevcut S. aureus izolatlarinin genotipik
identifikasyonunun belirlenmesi icin toplam 140
stafilokok izolatinin termontikleaz (nuc) geni varligi
PZR ile incelendi. nuc genine spesifik primerle
yapilan PZR sonrasinda, 42 izolatta 279 bp’lik PZR
Grinl elde edilip izolatlarin S. aureus olduklari
belirlendi (Sekil 1).

Sekil 1. S. aureus izolatlarinin nuc geni spesifik PZR Urtnd. M:
Molekiler agirlik marker (Gene Ruler 100 bp DNA Ladder Plus,
Fermentas, Litvanya). 1,2,3,5,6: nuc geni pozitif (279 bp)
ornekler. 4: Negatif 6rnek. 7: Pozitif kontrol (S. aureus 23235) 8:
Negatif kontrol (E. coli ATCC 25922).

S. aureus izolatlarinda Viriilens Gen Profili: Bu
galismada nuc geni ile S. aureus olduklar

dogrulanmis 42 izolatin I6kotoksin geni (pvl),
stafilokokal klasik enterotoksin genleri (sea, seb,
sec), eksfolyatif toksin genleri (eta, etb), hemolizin
genleri (hla, hib), adezin faktor genleri (fnbA, fnbB,
clfa) ve toksik sok sendrom toksin geni (tst) varligi 3
farkli mPZR ile incelendi. pvl, etb, sea ve clfa
genlerine ait mPZR 1 sonuglari Sekil 2, sec, tst, seb
ve eta genleri icin mPZR 2 sonuglari Sekil 3 ve fnbB,
fnbA, hla ve hib genleri icin mPZR 3 sonugclari Sekil
4’'de gosterildi.

izolatlarin 30  (%71,4)unda clfa, 24
(%57,1)’inde hla, 14 (%33,3)'Uunde hib, 10
(%23,8)’'unda fnbB, 6 (%14,2)'sinda fnbA, 6
(%14,2)'sinda etb, 5 (%11,9)'inde sec, 5 (%11,9)'inde
tst, 3 (%7,1)'linde sea, 2 (%4,7)'sinde pvl ve 1
(%2,3)'inde eta geni tespit edildi. izolatlarin
hicbirinde seb geni saptanamadi (Tablo 4, Sekil 5).
izolatlarin 29’unda, 17 farkli viriilens gen profilinden
olusan, iki ya da daha fazla viriilens gene ¢ogul
pozitiflik belirlendi (Tablo 5).

Tartisma ve Sonug

S. aureus nedenli mastitis olusumu farkh
patogenez mekanizmalarina sahip enterotoksinler,
hemolizinler, clumping faktor, fibrinolektin baglayan
proteinler gibi cesitli virlilens faktorlerin Gretimine
baglidir (Boynukara ve ark., 2008). S. aureus
suglarinin  patojenisitesindeki farkhlklar cografi
dagihmdan, konakgi ve doku ile ilgili 6zelliklerden
kaynaklanmaktadir. Virllens genlerinin sayisi ve
kombinasyonu, S. aureus suslarinin patojenik
potansiyeline énemli katkilar saglamaktadir (Kot ve
ark., 2016).
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600 by ]
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Sekil 2. pvl, etb, sea ve clfa genlerine ait mPZR 1 sonuglari. M: Molekuler agirlik marker (Gene Ruler 100 bp DNA Ladder Plus, Fermentas,
Litvanya). NK: Negatif kontrol (DNase-RNasefree PZR suyu); 1: clfa ve etb genleri (292 bp ve 612 bp) pozitif o6rnekler;
2,3,7,8,9,10,11,12,15,17: clfa geni (292 bp) pozitif 6rnekler; 4 ve 6: etb geni (612 bp) pozitif 6rnekler; 5: tim genler (pvl, etb, sea ve clfa)
agisindan negatif 6rnek; 13 ve 14:clfa ve sea genleri (292 bp ve 560 bp) pozitif 6rnekler; 16: clfa ve pvl genleri (292 bp ve 433 bp) pozitif
ornek.

Sekil 3. sec, tst, seb ve eta genleri igin mPZR 2 sonuglari. M: Molekiler agirlik marker (Gene Ruler 100 bp DNA Ladder Plus, Fermentas,
Litvanya). NK: Negatif kontrol (DNase-RNasefree PZR suyu); 1,2: sec ve tst genleri (297 bp ve 180 bp) pozitif 6rnekler; 3,4,5: sec geni (297
bp) pozitif 6rnek; 7: eta geni (676 bp) pozitif 6rnek; 6; tim genler (sec, tst, seb ve eta) agisindan negatif 6rnek.

700 bp
00 bp

2O b
200 bp

10
2.0p

Sekil 4. fnbB, fnbA, hla ve hlb genleri igin mPZR 3 sonuglari. M: Molekuler agirlik marker (Gene Ruler 100 bp DNA Ladder Plus, Fermentas,
Litvanya). NK: Negatif kontrol (DNase-RNase free PZR suyu); 1: hla (209 bp), hlb (309 bp) ve fnbB (524 bp) genleri pozitif 6rnek; 2: hla (209
bp) pozitif 6rnek; 3: tim genler (fnbB, fnbA, hla ve hib) agisindan negatif 6rnek; 4: hla (209 bp) ve hib (309 bp) genleri pozitif 6rnek; 5: hla
(209 bp) ve fnbA(643 bp) genleri pozitif 6rnek.
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Sekil 5. S. aureus izolatlarinda belirlenen viriilens genlerin dagilimi.

Sigir mastitislerinin etiyolojisinde 6nemli yer
tutan S. aureus’un virlilens genlerinin ortaya
konulmasi ve patogenezde ©6nemli rol oynayan
faktorlerin karakterizasyonu amaciyla ¢ok sayida
arastirma yapilmistir.

Bu c¢alismalarda incelenen S.  aureus
izolatlarinda siklikla belirlenen viriilens genlerinin
clfa (Fursova ve ark., 2020; Ote ve ark., 2011; Xu ve
ark., 2015; Yang ve ark., 2020; Zhang ve ark., 2018 ),
hla (Artursson ve ark., 2016; Fursova ve ark., 2018;
Kreausukon ve ark., 2012; Ronco ve ark., 2018;
Wang ve ark., 2016 ), sea (Grispoldi ve ark., 2019;
Liu ve ark., 2017; Seyoum ve ark., 2016 ), fnbA
(Pereyra ve ark., 2016; Yang ve ark., 2012; Zuniga ve
ark., 2015), fnbB (Bar-Gal ve ark., 2015; Kot ve ark.,
2016), pvl (Wang ve ark., 2014) tst (Wang ve ark.,
2017) sec (Kotzamanidis ve ark., 2021) oldugu
bildirilmistir. Arastirmalarda S. aureus kokenli sigir
mastitislerinin patogenezinde bu genlerin énemli rol
oynadigina dikkat ¢ekilmistir.

Konuyla ilgili farkli Glkelerde sigir mastitis
vakalarindan izole edilen S.aureus izolatlarinda
virilens genlerin  tespitine  yonelik yapilan
¢alismalarda patogenezde rol oynayan faktorlerin
¢ok degisken oldugu ortaya konulmustur. Bazi
¢alismalarda primer olarak belirlenen genlerin clfa
ve hla oldugu gorilmektedir. Bu c¢alismada
incelenen S. aureus izolatlarinda belirlenen en
onemli virllens genlerinin clfa ve hla olmasi
literatir  verileriyle paralellik géstermektedir
(Coelho ve ark., 2011; Fitzgerald ve ark., 2000;
Monecke ve ark., 2007; Oteve ark., 2011). Arastirma
verileri arasindaki farkhlklar bolgesel, metodik,
izolat sayisi ve cesitliligi, poplilasyon yapisi gibi
bircok faktére bagl sekillenebilmektedir. Diger
yandan pek c¢ok arastirma verilerinde sunuldugu

gibi, sigir mastitislerinin olusumuna katilan S. aureus
izolatlarinin farkl virotiplere sahip oldugu tespit
edilmistir.  Bu nedenle sigir mastitislerinin
etiyolojisini detayl bir sekilde ortaya koymak igin,
daha kapsamli epidemiyolojik ¢alismalara ihtiyag
duyulmaktadir. Boylece sigir mastitislerin
onlenmesinde koruyucu asilama programlari ve
daha kapsamli asi igeriklerinin  hazirlanmasi
miimkun olabilecektir.

Bu calismada sigir mastitislerinden izole edilen
ve nuc geni pozitif 42 S. aqureus izolati 12 farkh
virllens geni agisindan mPZR ile incelendi. 42 S.
aureus izolatinin 38’inde bir ya da daha fazla
virtlens geni belirlenirken, 4 izolatta incelenen
viriilens genlerin hicbiri saptanamadi. incelenen
izolatlarda en fazla tespit edilen viriilens genlerin
clfa ve hla oldugu gériildii. izolatlarin 29’unda iki ya
da daha fazla viriilens gen agisindan gogul pozitiflik
belirlendi. Cogul pozitiflik belirlenen izolatlarin
6’sinin 4 gen (clfa+hla+hlb+fnbB) agisindan birlikte
pozitif oldugu gorildu. Diger yandan bir izolatta 6
(clfa+hla+hlb+fnbB+etb+tst), birer izolatta 5
(clfa+hla+hlb+fnbB+fnbA ve clfa+hla+hlb+fnbA+seaq)
farkh viriilens genin birlikte var oldugu tespit edildi.
Arastirilan  virtilens genleri agisindan  negatif
bulunan izolatlarda mastitis olusumundan sorumlu
baska virllens faktorlerinin  var olabilecegi
dusinaldi.

Sonug olarak bu ¢alisma ile sinirli dahi olsa sigir
mastitislerinin patogenezisinde rol oynayan virllens
gen paternleri ortaya konuldu. Calisma sonuglarinin
sigir  mastitislerinin  etiyolojisinde 6nemli  rol
oynayan S. aureus’a ait virllens faktorlerinin
karakterizasyonu c¢alismalarina katki saglayacagi
kanaatine varildi. Sigir mastitislerinin énlenmesine
yonelik  hazirlanacak  asi kompozisyonunun
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sekillendiriimesinde S. aureus virllens gen
cesitliliginin  bilinmesi 6nem arz etmektedir. Bu
nedenle kullanilacak asinin ¢ok sayida viriilens
faktoriine sahip suslardan olusturulmasi
gerekmektedir. Bu galismada incelenen S. aureus
izolatlarinin ¢ogunun farkl viriilens gen profiline
sahip olmasi, izolatlarin asi  susu olarak
kullanilabilecek potansiyelde oldugunu
gostermektedir.  Ancak izolatlarin  asi  susu
potansiyelinin tam olarak ortaya konulmasi igin ileri
seviyede karakterizasyon c¢alismalari yapilmalidir.
Sigir mastitislerinden izole edilen S. aureus
izolatlarinin mastitis patogenezisinde rol oynayan
virilens gen ¢esitliliginin ortaya konulmasi amaciyla
daha fazla izolat iceren epidemiyolojik calismalara
ihtiya¢c duyulmaktadir.
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Abstract: This study aimed to analyze the challenges of migratory beekeeping enterprises related to their production
capacity, beekeeping practices and, marketing in Afyonkarahisar. Some observations, measurements, and apiary land-based
assessments were made in a total of 84 beekeeping enterprises that have been selected randomly with a stratified sampling
method. Data from face-to-face interviews with beekeepers and production records on the farms were used via a semi-
structured form. While there was a traditional honey production model in these enterprises, the average hive capacity was
323.98 units. It is determined that the average honey production per hive was 14.28 kg and, there was an increasing trend
in production parallel to enterprise capacity. All enterprises have Mugla and Mugla x Anatolian hybrid bee colonies.
Beekeepers reported that the most critical colony losses were originated from Nosema and Varroa infections, and most of
the hives evaluated were more or less dirty and worn. It has revealed that there was no record kept of any bee health and
production in many enterprises, and there was no plan for natural disasters in many apiary areas for emergencies. It has
been concluded that honey yield increased with the enterprise size, the hives were dense in the apiary land, the amount of
dirty and worn hives was high, and the major problems were related to bee transportation, shelter, marketing, and bee
diseases.

Keywords: Afyonkarahisar, Challenges, Marketing, Migratory beekeeping, Production, Turkey.

i¢-Bati Anadolu Bolgesi, Afyonkarahisar, Tiirkiye'de Gogmen Aricilik Uzerine Bir Analiz: Uretim,
Uygulamalar, Pazarlama ve Zorluklar

Ozet: Bu calismada, Afyonkarahisar'da faaliyet gosteren gezginci aricilk isletmelerinin lretim kapasitesi, aricilik ve
pazarlama uygulamalari ile karsilastiklari zorluklarin analiz edilmesi amaglanmistir. Afyonkarahisar’da bulunan aricilik
isletmelerinin cografi dagihmi dikkate alinarak tabakal 6rnekleme yapilan ve rastgele secilen toplam 84 aricilik isletmesine
ait ariliklarda inceleme, gozlem, 6lgim ve degerlendirme yapilmistir. Aricilar ile yapilan yiz yiize gorismeler ve isletme
kayitlarindan elde edilen veriler yari yapilandirilmis bir form ile kayit altina alinmistir. Bu isletmelerde geleneksel bal
Uretilmekte olup ortalama kovan kapasitesi 323,98 adettir. Ortalama 14,28 kg olan kovan basina bal Uretiminin isletme
blyuklugu arttikga arttigr tespit edilmistir. Tum isletmelerde Mugla ve Mugla x Anadolu melezi bal arilari bulunmaktadir.
Aricilar koloni kayiplarinin en fazla Nosema ve Varroa kaynakli oldugunu bildirmistir ve kovanlarin yaklasik ligte birisinin kirli
ve yipranmis oldugunu belirlenmistir. Bircok isletmede dretim verileri ve ari sagligina iliskin kayitlarin tutulmadigi ve arilik
alanlarinda dogal afetlere karsi acil durum planinin bulunmadigi tespit edilmistir. isletme biyiikligi ile bal veriminin arttig,
arilikta kovanlarin sikisik bulundugu, kirli ve yipranmis kovan miktarinin fazla oldugu ve onemli sorunlarin ari tasima,
konaklama, pazarlama ve ari hastaliklarina iliskin oldugu sonucuna ulasiimistir.

Anahtar Kelimeler: Afyonkarahisar, Gezginci aricilik, Pazarlama, Tiirkiye, Uretim, Zorluklar.

Introduction

The extract and pollens taken from plants and produced with 57.836 hives in 316 enterprises

flowers are processed by the bees and turned into
valuable products such as honey, propolis, bee
swarm, and beeswax. Beekeeping provides many
benefits that have not been fully discovered vyet,
such as the support it provides to gastronomy,
tourism, apitherapy and ecosystem health (Bozkurt
2019; Onbasli et al., 2019; Sahingdz and inci, 2018).
In 2019, 1.852.598 tons of honey were produced
globally, and 109.330 tons of honey were produced
in Turkey, and, in 2020, 1.031 tons of honey were

Afyonkarahisar (Anonymous, 2021).

Afyonkarahisar, located in the inner Western
Anatolia Region, has a rich flora with industrial
plants such as poppy, pulses, sugar beet, various
horticultural crops, and fruit production such as
cherries, sour cherries, plums on a total agricultural
area of 3.503.724 decares and honey forests and
pastures (Anonymous, 2001a). Environmental
pollution and the use of artificial fertilizers are also
low in the province (Anonymous, 2020). Due to its
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favorable vegetation, pollen, nectar potential, and
beekeeping culture, Afyonkarahisar is also an
essential destination in spring for pine honey
producers who want to strengthen their colonies
and make a good start (Karahan et al., 2019).

The contribution of migratory beekeeping in
total honey production in Turkey is significant
(GEKA, 2019; Topal et al., 2019;). However,
beekeepers face many problems in the migration
the route they follow, such as inadequate floral
capacity, a high number of beekeepers staying in
the same area, accommodation permits, hive
transport, and risks for bee health (Karahan et al.,,
2019; Seker et al., 2017). More research is needed
on the capacity, production performance, bee
transport, bee and equipment characteristics, and
bee management practices of migratory beekeeping
enterprises to create a primary data set for local
and national strategies. New scientific researches
are also needed to solve these problems (Topal et
al.,, 2016; Uzundumlu et al., 2011). So, this study
was carried out to analyze the production capacity,
beekeeping practices, and marketing problems of
migratory beekeeping enterprises in
Afyonkarahisar.

Materials and Methods

Methods for sampling, data collection, and
apiary land assessment: The population of this
research consists of 1915 migratory Beekeeping
enterprises operating in Afyonkarahisar province. In
the study, the sample was taken due to constraints
such as time, cost, and distance. In this regard, the
enterprises were determined by the stratified
sampling method considering the density regarding
the geographical distribution of migratory
beekeeping enterprises in Afyonkarahisar (Ural and
Kilig, 2013). The formula suggested by Sekaran
(2003) for quantitative research was used in
determining the sample size. The formula is given
below;

In=N.P.Q.Z,%/((N-1).d?+P.Q.Z,%)

From the parameters in the formula, N=1915,
P=50%, Q=50%, the theoretical value corresponding
to the significance level of 0.05 Za=1.96, d=10% is
taken, and the minimum sample size was calculated
as 92. In this context, data were collected from 92
enterprises, and the data were judged to be
complete and reliable from 84 businesses, and
statistical analyses were made on this sample.

Data was formed by on-apiary land
assessments, some measurements, and
observations conducted in apiary lands and the
information received from the beekeepers' face-to-
face interviews and enterprise records. During the

apiary land visits, all the hives were counted (old,
new, empty, or with a colony), honey bee ecotype,
harvesting method, bee products, type, and number
of vehicles used for bee transportation and
beekeepers' travel routes were determined. The
quality condition and cleanliness of the hives and
beekeeping equipment were also evaluated.
Moreover, hive bottom board height, the distances
between hive rows, and between beehives
positioned side by side on the same row were
measured. Vegetation in terms of nectar and pollen
sources on the surrounding land of apiaries were
also observed and evaluated. The record kept in
beekeeping enterprises related to diseases,
treatments, preventive health measures, and
production performance was examined. The
beehives and honey vyield ratio per hive were
evaluated by grouping according to the enterprise-
scale (1-50, 151-300, 301-450, and >451 hives in
groups 1, 2, 3, 4, respectively). Information about
bee temperament and aggressiveness, preventive
practices for bee aggressiveness, colony care, queen
bees, and marketing practices were obtained from
beekeepers. In these interviews, information about
ownerships of bee transport and travel vehicles,
drivers, bee transport practices, ownership of
apiaries, insurance of vehicles and hives and,
residue and quality control tests in honey were also
obtained. In addition, the information about bee
diseases and pests observed in the enterprise and
the precautions to support bee health were
recorded. By using the records of beekeeping in
enterprises, if there are any, or by using the data
obtained from the beekeepers, if not, data on
previous vyear's production of honey, pollen,
beeswax and propolis, annual bee transport
distance and fuel expense, and prices of bee
products were collected. A semi-structured form
has been developed for data collection and data
recording processes. Institutional Animal Care and
Use Committee has approved this study (Ref. No:
AKUHADYEK-140-18).

Statistical Analysis: Descriptive statistics such
as frequency, percentage distribution, arithmetic
mean, and standard error were applied. Obtained
data were analyzed using SPSS 18.0 for Windows
(SPSS, Inc., Chicago).

Results

The results on the scale of the enterprise and
honey bee temperament and the beekeeping
practices such as queen bee management, hive
inspection, bee care, and honey harvesting were
given in Table 1. It was determined that the
enterprises were registered in beekeeping
registration system, and were members of Mugla
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Beekeepers' Association (46.40%) and
Afyonkarahisar Beekeepers' Association (53.60%).
Statical results related to annual honey, pollen,
beeswax, and propolis production levels in
beekeeping enterprises were presented in Table 2.
The ratios of beekeepers reported that they were
producing honey, pollen, beeswax, and propolis
were 100.0, 28.57, and 15.48%, respectively, and
only 1.19% of beekeepers stated that they were
producing royal jelly. Itis determined that the
number of beehives with a colony and honey yield
showed an increasing trend along with enterprise
capacity (Figure 1). The type and ownership of

transport vehicles, insurance details, marketing, and
honey quality monitoring in the beekeeping
enterprises were given in Table 3. Results were also
presented related to producer prices and quality
monitoring strategies for bee products, marketing
channels, insurance, and honey quality monitoring.
It has been revealed that 69.00% of beekeepers
used bank loans to cover their operating costs, and
22.60% of those were benefited from beekeeping
grant support. The study determined that
beekeeping was carried out in an average of 3.13
different apiary locations during the honey season,
which lasted for an average of 258.04 days.

B Ratio of beehives (%)

65.84

Honey yield (kg/colony)

69.34 77.63

1-150 151-300

301-450 451-500

Enterprise capacity groups (Number ofhives)

Figure 1. The ratios of beehives having a colony and honey yield per beehive by enterprise capacity groups.

The results of the apiary land-based
assessment related to the traits of beehives,
beekeeping equipment, and the apiary lands of the
enterprises were given in Table 4. The annual losses
related to bee diseases and pests, bee colony
problems, cleaning and disinfection practices, and
record-keeping in the enterprise were also given in
the same table.

Discussion and Conclusion

The beekeeping establishments visited in
Afyonkarahisar city center and its districts were all
the members of Afyonkarahisar and Mugla
Beekeepers' Union and were engaged in migratory
beekeeping. The average hive capacity of
beekeeping enterprises was 323.98, and 51.19%
have more than 301 hives. In other words, these
enterprises were medium and large-sized (GEKA
2019) and migratory beekeeping enterprises
(Karaca and Ozince, 2019). These average
enterprises capacity was higher than the values of
Oztiirk (2017) for Mugla (average of 258 hives) and
of Karahan (2019) for Afyonkarahisar (32% in the
group of >201 hives). Bee aggression reported by
beekeepers is undesirable bee behavior. This

aggression maybe related to the genotypic weight
of the Mugla bee in the honey bee colonies because
Akyol et al. (2003) determined that the Mugla
qgueen bee colonies and their hybrids were more
aggressive that the other. About this issue, some
beekeepers apply some preventive measures such
as collapsing and narrowing of the hive entrance,
manipulating the feeding time (Dogaroglu, 2009),
and changing the location of the hives on the apiary
land. It is thought that bee aggression in this study
may arise from the hive location in apiary land (the
distance between hives and rows was 19.26 cm and
5.30 m, respectively). As supporting these results,
Forfert et al. (2015) reported a relationship
between inter-hive distance at the apiary land and
drifting of workers.

According to beekeepers and production
records, the average honey yield of the enterprises
per hive was calculated as 14.28 kg. This level of
productivity was close to the Turkey average (14.36
kg) but lower than the world average (20.10 kg)
(Anonymous, 2020; Anonymous, 2021). However,
this productivity was similar with the values (13.44
kg-19.27 kg) reported for the Aegean region (Paksoy
et al., 2016; Onug et al., 2019; Ozbilgin et al., 1999),
while higher than the averages of 11-15 kg reported
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Table 1. The results related to hive capacity, honey bee traits. and the practices related to bee feeding and honey harvesting.

Factors Variables Results
Enterprise Number of new hives 317.02 +18.92
Capacity Numer of empty hives  96.87+9.36
Number of beehives 220.15+17.18
Number of damaged and worn-out hives 6.961+4.44
Number of empty
hives 1.25+0.88
Number of beehives 5.71+3.88
Total number of beehives 225.87+17.12
Total number of empty hives 98.12+9.60
Ratio of beehives (%) 67.70 £23.52
Honeybees Ecotypes of honeybees Mugla honey bees (Western Anatolia) (45.24%)
Anatoliaca honey bees (Central anatolia) (3.57%)
Caucasian honey bees (3.57%), Carniolan
honeybees (1.19%)
Italian honeybees (2.38%)
Mugla x Anatoliaca cross Honey bees (38.10%)
Caucasian x Carniolan cross Honey bees (3.57%)
Italian x Carniolan Cross Honey bees (2.38%)
Bee Honeybee colony personality Calm (14.30%), aggressive (85.70%)
Temperament Aggressiveness in collective foraging . .
. Aggression (83.33%), No aggression (16.67%)
behavior
Preventive practices for bee aggressiveness  Narrowing the hive entrance (16.70%)
Replacing the hives (46.30%)
Manipulating the feeding time (11.90%)
Reducing beekeeping visits (1.20%)
No app is helpful (2.40%)
Division or combine of colonies (3.60%)
Replacement of the bee yard (1.20%)
Queen bee Procurement of queen bee Queens are produced on the enterprises (84.52%)

Hive inspection
frequency
(montly)
Winter
bee feeding

honey

Spring honey
bee feeding
Autumn honey
bee feeding

Harvesting
honey

Extracting honey

Frequency of requeening

Brood box
Honey box
Number of honeycombs used
(number/hive)

Number of bees in the colonies
Amount of suger used for syrup feeding
(kg/hive/year)

Amount of suger used for syrup
feeding(kg/hive/year)

Total of annual suger used for
feeding(kg/hive/year)

Harvesting season

Harvesting time of day

Harvesting method
Extraction devices

Queens are purchased from queen bee enterprise
in Mugla (4.77%), Antalya (3.57%), Hatay (1.19%),
Artvin (3.57%), and Ankara (2.38%)

Once per year (8.30%), once per 2 years (88.10%),
once per 3 years (3.60%)

5.96+0.39

5.82+0.41

2.98+0.16

42321.43+£967.21
6.61£0.37

3.10+£0.23

9.82+£0.56

Between August and October (100.0%)
8.00-17.00(96.40%); 10:00-14:00(2.40%)
09:00-13:00(1.20%)

Shake and brush (100.0%),

Electric honey extractor (45.24%), Manual honey
extractor (54.76%)

S
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Table 2. The statics of on annual honey, pollen, beeswax, and propolis production in beekeeping enterprises.

Honey Pollen Beeswax Propolis
Bee product Mean SE Mean SE Mean SE Mean SE
Number of enterprises 84 24 13 6
Ratio of enterprise 100.00 28.57 15.48 7.14
Enterprise capacity (hives) 323.98 18.56 315.04 35.04 294.31 42.15 195.83 41.97
Ratio of beehives (%) 67.70 2.57 72.05 4.27 68.69 6.28 67.40 8.73
Number of beehives 220.17 15.49 212.87 30.76 240.62 38.80 129.67 20.77
Production (kg/year) 3169.93 78.72 331.58 99.21 115.77 20.16 291 0.66
Yield (kg/colony/year) 14.28 0.64 1.26 0.28 0.51 0.09 0.02 0.00
Honey season (days/year) 258.04 14.48 125.21 27.23 183.85 40.39 150.83 50.30
Number of apiary locations 3.13 0.16 2.42 0.37 3.08 0.56 2.67 0.95

Table 3. The results on bee transport, insurance, marketing, and honey quality monitoring in the beekeeping enterprises.

Factors

Variables

Results

Transporting hives

Driver
Vehicle’s speed

Travel vehicles for
beekeepers

Fuel expense

Insurange

Producer prices

Marketing

Quality monitoring

Enterprise's own transport vehicle
Type of own transport vehicle
Beehive transport with a rental car

Type of rental transport vehicles
Number of hives transported per truck

Number of hives transported per pick-up
Number of hives transported per tractor

Drivers of transport vehicles
Average speed by road type
(kilometers/hours)
Enterprise's travel vehicle

Number of travel vehicle
Type of travel vehicle

Annual fuel usage (liter)

Annual distance (km)

Vehicle insurage

Behive insurage

Honey (TL)

Pollen (TL)

Beewax (TL)

Marketing channel of bee products

Wholesaler campanies

Ingredients/residue tests in honey
Institutes that carry out the tests

Yes (35.71%), No (64.29%)

Truck (1.19%), pickup (22.62%), tractor (11.90%)
All vehicles were rental (64.29%)

Both of own and rental vehicles (4.76%)

All vehicles belonged to the enterprise (30.95%)
Truck (69.05%)

400.8240.75

119.09 £11.19
136.40+2.35

Beekepers (100.0%)
Asphalt:87.5610.49
Stabilized: 32.74+0.59
Yes (%77.38) No (22.62%)

One car (73.81%), 2 cars (3.57%)
Motorcycle (11.91%),

Minibus (10.71%)

Automobile (54.76%),

1280.36+94.04

5533.214+569.02

No (100.0%)

No (100.0%)

30.56+ 8.70

48.96+5.75

303.64+83.62

Beekeeper to consumer (63.10%)
Beekeeper to a wholesaler (21.43%)

Both beekeeper and wholesalers (15.47%)
Wholesaler companies in istanbul (19.05%)
Wholesaler companies in Muga(10.71%)
Wholesaler companies in izmir(3.57%)
Wholesaler companies in Aydin(3.57%)
Yes (10.71%), No (89.29%)

Wholesaler companies laboratories (2.38%)
Private laboratories (2.38%)

laboratories Public institution (2.38%)
University laboratories (3.57%)
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Table 4. The results related to the traits of beehives and apiary lands, bee diseases, and the data recording and colony

losses.
Factors Variables Results
Beehives Type of hives Longstroth hives with single honey super

Beehives are arranged
in along line

Beehive placement

Beekeeping equipment

Apiary land

Bee health

Struggling with diseases

Losses

Recording data

Materials of hives
Cleanness of hives

Quality of hives

Outer cover

Height of hive stand from the
ground (cm)

Distance between the beehive
rows (m)

Distance between the beehives
on arow (cm)

Cleannes of equipments
Quality of equipments

Ownership of apiary

Apiary land assessment

Nectar and pollen plants in the
apiaries

Bee diseases
Bee diseases

Bee pests
Bee pests

Bee health protection measures
Post-harvest pesticide control

Hives and colonies

Disposal methods of infected
hives and colonies
Eradication methods

Recording enterprises’s data
Records kept

(100.00%)

Wooden (97.62%) Plastic (2.38%)

Clean (75.00%), slightly dirty (23.80%), very dirty
(1.20%)

Solid (54.80%), slightly worn (9.50%), very worn
(35.70%)

Appropriate (100.0%)

11.13+0.71

5.30+0.22

19.56 +1.61

Clean (100.0%)

Solid (60.70%), slightly worn (38.11%), very worn
(1.19%)

Private land (45.20%)

Village land (32.20%)

Land owned by other legal entities (22.60%)
adequate(94.00%), inadequate (6.00%)

Wild flowe (23.80%), Fruit trees (4.80%),Shrubs
(8.30%), Wild flowe+ Fruit trees (4.80%),wild flower+
Shrubs (4.80%),wild flower+ Fruit trees + Shrubs
(53.50%)

Occurred (45.24%), Not occurred (54.76%)
Nosema (38.10%)

Chalkbrood disease (2.38%),

American foulbrood disease (2.38%),
Unrecognized disease (2.38%

Occurred (92.86%), not Occurred (7.14%)
Varroa (92.86%), Bee-eater (9.52%)

Wasp (3.57%), Ant (2.38%)

Bear (2.38%), Hedgehog (1.19%)

Applying (100.0%)

Both for Varroa and Nosema (28.57%)

For Varroa (45.23%), for Nosema (4.76%)

For Lime Disease (1.19%)

Only cleaning/disinfection (7.14%)

Yes (11.90%), No (88.10%)

By burning (2.38%), by burying (9.52%)

Cleaning +disinfection (10.71%)

Burning and scraping (51.19%)

Burning + scraping + bleach (28.58%)

Incineration + cleaning with water (4.76%)

Burning + scraping + thyme or pollen solution (4.76%)

Yes (51.19), No (%48.81)

Production + bee diseases + treatment (28.58%)
Bee diseases + treatment (10.71%)

Production (11.90%)
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for North East Anatolian Region (Sezgin and Kara,
2011). The variation between these reports may be
due to several environmental factors affecting
honey production. It is seen that one of them was
enterprise capacity. Indeed, this study has
determined that the more sizes of the bee
enterprises increase, the more honey yield per hive
increases, and that honey yield reached 16.89
kg/hive in enterprises with >451 hives. These
findings showed that medium and large-scale
enterprises were more effective in beekeeping
(Figure 1) and have more nectar and pollen flow by
staying longer time at different apiaries (Ozbakir et
al.,, 2016; Oztiirk, 2013). Uzundumlu et al. (2011)
reported similar findings in Bingdl, but Uces and
Erisir (2016) reported that small-scale enterprises
businesses were more common in Erzincan. These
results were also consistent with the importance of
good queen bee and colony management. Because
beekeepers reported that they raised the queen
themselves (84.52%), changed the queen at most
two-year-long periods (96.4%), and made hive
checks on average six times a month. Previously, it
reported that strong colonies with young and
healthy queens and good bee care and optimum
feeding practices for the winter, spring, and
summer seasons support honey production and
other honey products (Dogaroglu, 2009; Seker et
al., 2017).

In 28.57, 15.48, and 7.14% of beekeeping
enterprises, the beekeepers reported production as
1.26 kg of pollen, 0.51 kg of beeswax, and 0.02 kg of
propolis per hive, respectively. The results obtained
in terms of honey and pollen production per hive
were in line with the reports of Alatas et al. (1997)
(Honey is 35-44 kg/hive, and dry pollen is 1.56
kg/hive). It is determined that 63.10% of the
enterprises sold honey by retail and 21.43% through
wholesalers, the average honey price calculated as
30.56 TL/kg. This value was lower than TURKSTAT 's
suggested honey retail price (46.45 TL/kg) in
December 2020 (Anonymous, 2021). According to
the marketing results realized in the enterprises, it
is determined that the average prices of pollen and
beeswax were 48.96 and 303.64 TL. In addition,
only 10.71% of beekeepers reported that they
purchased testing services for residue and quality
control in honey (Anonymous, 2021).

It has revealed that two-thirds of the
enterprises transported beehives via transport
vehicles (trucks, trucks, pick-up trucks, or tractors)
used for general purposes in the transport sector;
only the remaining one-third have their transport
vehicles. Accordingly, it is understood that these
transport vehicles do not have the particular

standards required to protect bee health and
welfare during transport. These findings suggested
that both beehives could be damaged during
transport, and bee health and welfare could be
adversely affected. In enterprises, it is determined
that all of the beehive transport vehicles were
driven by the beekeepers, and the average vehicle
speed was determined to be 87.56 km/h on the
asphalt roads and 32.74 km/h on the stabilized
roads. The fact that only 77.38% of the enterprises
have travel cars (mainly automobiles) points to
other difficulties related to travel and an
accommodation that beekeepers face. Beekeepers
have traveled an average of 5533.21 km (3 to 7
apiary areas) annually with these vehicles but did
not have vehicle or hive insurance. These results
could be attributed to financial problems in bee
enterprises. Contrary to the statement of Onug et
al. (2019) for beekeepers in izmir, 69.0% of
beekeepers benefited from loan support for
business financing, and only 22.60% of those
benefited from beekeeping grant support.

Half of the beekeepers reported colony losses
due to bee diseases and, almost all of them for
Varroa. It was understood that the bee population
in a hive before winter was 42321.43 on average
and bee losses were high in the winter season.
Results were parallel to other reports (Karahan et
al., 2019; Ozbakir et al., 2016; Seker et al., 2017).
Moreover, 12% of the enterprises’ infected honey,
hives, and colonies were destroyed and caused
economic losses. Although beekeepers carried out
cleaning, disinfection, and medical applications in
their hives after harvesting, it is thought that bee
losses were high. This contradictory result
suggested that success in bee health protection and
disease control in enterprises was still insufficient.
Only 28.58% of the enterprises keep regular records
on production, bee diseases, and treatments. In
addition, the presence of dirty and warned-out
hives also supported this result. It was observed
that surveyed apiaries mainly belonged to actual
persons and villagers (77.40%). It also observed that
there was no emergency plan for natural disasters
in any apiaries.

Consequently, it has been concluded that
honey yield increased with the enterprise size, the
hives were dense in the apiary land, the amount of
dirty and worn hives were high, and the preventive
measures against natural disasters were insufficient
in migratory beekeeping enterprises. Also, it was
understood that beekeepers have difficulties
obtaining apiary land and in bee product marketing,
and they cannot cope with bee diseases despite
their protective practices such as disinfection.
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Abstract: This study aimed to determine the anesthetic efficacy of intranasal medetomidine/ketamine and
diazepam/ketamine combinations in New Zealand White rabbits. For this purpose, 12 adult New Zealand White rabbits
weighing 2.3-4.1 kg were used by randomly dividing the animals into two groups of six animals: Medetomidine - Ketamine
(MK) and Diazepam - Ketamine (DK). Intranasally, medetomidine (0.2 mg kg) and ketamine (10 mg kg) combination was
administered to the MK group and, diazepam (1 mg kg?) and ketamine (10 mg kg?) to the DK group. Before and 5, 10, 15,
20, 25, 30, 45, and 60 minutes after anesthesia, loss, and recovery of the reflexes were evaluated. Onset and duration of
the anesthesia, duration of the surgical anesthesia, and the total anesthesia time were also recorded. Loss and recovery
time of reflexes was shorter in the DK group compared to the MK group. Respiratory rate, heart rate, and SpO2 decreased
as expected in both groups but all parameters, especially Sp02, were lower in the MK group comparing the DK group. These
results showed that both MK and DK combinations administered IN provide anesthesia in the time and depth that minor
surgical procedures and clinical applications could be performed. Although it seems promising considering its practicality
and anesthetic efficacy, it is clear that more detailed studies with more animals are needed before the safety of these
protocols can be established.Their use, recommended for routine clinical procedures when considered Sp0O2, was severely
decreased, especially in the MK group.

Keywords: Anesthesia, Intranasal, Ketamine, Rabbit, Sedation.

Yeni Zelanda Beyaz Tavsanlarinda Medetomidin / Ketamin ve Diazepam / Ketamin
Kombinasyonlarinin intranazal Uygulamasinin Anestezik Etkinliginin Karsilastinimasi

Ozet: Bu calismada Yeni Zelanda Beyaz tavsanlarinda intranazal medetomidin/ketamin ve diazepam/ketamin
kombinasyonlarinin anestezik etkinligini belirlemek amaglandi. Bu amagla, 2,3-4,1 kg agirhginda 12 adet yetiskin Yeni
Zelanda Beyaz tavsani Medetomidin - Ketamin (MK) ve Diazepam - Ketamin (DK) olmak lzere rastgele 6'sarli iki gruba
ayrilarak kullanildi. intranazal olarak, MK grubuna medetomidin (0,2 mg kg*) ve ketamin (10 mg kg), DK grubuna diazepam
(1 mg kg?) ve ketamin (10 mg kg!) kombinasyonu uygulandi. Anestezi 6ncesi ve anesteziden 5, 10, 15, 20, 25, 30, 45 ve 60
dakika sonra reflekslerin kaybi ve geri kazanimi degerlendirildi. Anestezi baslangici ve siiresi, cerrahi anestezi siresi ve
toplam anestezi slresi de kaydedildi. DK grubunda refleks kaybi ve geri kazanim siiresi MK grubuna gore daha kisaydi.
Solunum hizi, kalp hizi ve SpO2 her iki grupta da beklendigi gibi azaldi ancak MK grubunda DK grubuna gore basta SpO2
olmak Uzere tiim parametreler daha dusiiktl. Bu sonuglar, intranazal uygulanan hem MK hem de DK kombinasyonlarinin,
klgtk cerrahiislemlerin ve klinik uygulamalarin yapilabilecegi zaman ve derinlikte anestezi sagladigini géstermistir. Pratikligi
ve anestezik etkinligi géz 6nine alindiginda sonuglar umut verici goriinse de, 6zellikle MK grubunda SpO2'nin ciddi sekilde
azaldigi diusinaldiginde bu protokollerin givenliginin olusturulabilmesi ve rutin klinik prosedirler igin kullanimlarinin
onerilebilmesi igin daha fazla hayvanla daha ayrintili galismalara ihtiyag bulunmaktadir.

Anahtar Kelimeler: Anestezi, Intranazal, Ketamin, Sedasyon, Tavsan.

Introduction

Rabbits are widely considered companion animals
as well as laboratory animals. During the
applications that may cause pain or stress for
diagnosis, treatment, or any research, the
administration of anesthesia is essential to the

radiography, wound care, endoscopy (Vesal and
Zare, 2006).

Because rabbits are one of the most common
animal species on which anesthetic applications are
performed, it is vital to define safe anesthesia

animal’s welfare (Carlsson et al., 2004; Weiland et
al., 2017). Generally, anesthesia provides
unconsciousness, stress, and pain management
during diagnostic-therapeutic interventions such as

protocols (Brodbelt, 2009; Claire et al., 2005).
Choosing the anesthetic technique varies
depending on the species of the animal, the type
and duration of the procedure, the experience of
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the researcher, and the purpose of the experiment
(Kohn and Martin, 2007). However, intramuscular or
intravenous injections and inhalation are the most
commonly used methods (Moghadam et al., 2009).

Injectable anesthetics have advantages such as
low cost and fast induction, and minimal equipment
needs and, can be applied by intramuscular (IM),
subcutaneous (SC), intravenous (IV), or intranasal
(IN) routes (Vesal and Eskandari, 2006). In rabbits,
IV administration is the most commonly used
induction and maintenance anesthesia method, but
it can be difficult to implement, and complications
such as respiratory arrest may occur. On the other
hand, IN application is a helpful and straightforward
method that enables the drug to reach the central
system directly by the olfactory and trigeminal
nerves; therefore, it acts as fast as IV
administration. It also does not cause pain in the
application area as much as intramuscular injections
(Santangelo et al., 2016a; Santangelo et al., 2016b).
Due to the indication for the use of diazepam in
treating of acute seizures, studies are carried out on
the nasal route in terms of its practicality (Li et al.,
2000; Kaur et al., 2008). There are also limited
studies of intranasal administration of various
ketamine combinations in rabbits. (Canpolat et al.,
2016; Weiland et al., 2017). This study aimed to
compare the onset, duration and recovery of
anesthesia  following IN  administration of
medetomidine—ketamine or diazepam—ketamine in
New  Zealand White rabbits. Intranasal
administration of these combinations, it was
possible to provide anesthesia in the time and
depth that minor surgical procedures and clinical
applications could be performed.

Materials and methods

This study was approved by Aydin Adnan
Menderes University Animal Experiments Local
Ethics Committee (on 23/10/2018 and numbered
2018/116). Good practices for animal
experimentation conducted all the procedures.

Animals: The study material constituted of 9-
10 months old, 12 adult New Zealand White rabbits
(six male, six female) weighing 2.3-4.1 kg. The
rabbits were obtained from a commercial
experimental animal breeding laboratory (SYLAB).
The animals were housed in individual cages
(70x70x45 cm) for two weeks, acclimation to
environmental conditions before starting the
experiment. They have maintained a 12:12 hours
light-dark cycle (lights on at 06.00 hours) in a
controlled housing room, temperature 16-19 °C and
humidity 50-60% conditions. Animals were fed a

commercial pelleted diet and tap water ad libitum.

Study Design: At the end of the acclimation
period, general clinical examinations of the animals
were performed, and those without any health
problems were included in the trial. Each cage was
given a number. On the experiment day, the
animals were assigned into two groups of six by
randomly choosing a number (using a random
number generator). Medetomidine (0.2 mg kg?;
Domitor®; Zoetis, Turkey) and ketamine (10 mg kg%;
Ketasol® 10%; Interhas, Turkey) were administered
to group MK, and diazepam (1.0 mg kg!; Diazem?®;
DEVA, Turkey) and ketamine (10 mg kg?) were
administered to group DK.

Anesthetic agents were diluted to 0.4 ml kg*
with saline and administered using an injector
attached to a 24 G IV catheter without a stylet.
Rabbits were restrained by wrapping a towel in a
sternal position and the head and neck gently
dorsoflexed by an assistant for IN instillation.
Anesthetic dilution was administered by inserting
the catheter through the nostril up to 1/4 of its
length (approximately 4-5 mm).

Different investigators prepared and
administered the anesthetic agent to the rabbits
from the ones following reflexes during anesthesia.
Reflexes such as postural reflex, pinnal (ear pinch)
reflex, anterior pedal withdrawal reflex, posterior
pedal withdrawal reflex, and pupillary light reflex
were scored before and 5, 10, 15, 20, 25, 30, 45,
and 60 minutes after anesthesia by the same
investigator. A hemostatic forceps was used for
pinch in all rabbits, and reflexes were classified as
absent or present. The time elapsed between the
loss of standing reflex and return of the standing
ability for 60 seconds was recorded as the duration
of the anesthesia. The time interval between the
loss and return of pinnal and pedal reflexes was
noted as the duration of the surgical anesthesia.
The time between anesthetic agent administration
and the return of all reflexes was evaluated as the
total anesthesia time.

Statistical analysis: SPPS 14.01 package
program (Inc., Chicago, Il, USA) was used for
statistical analysis of the data obtained at the end
of the study. Shapiro-Wilk and Levene tests were
used to evaluate the data, ensure the normal
distribution and homogeneity of the variances, and
perform measurements. The Independent Sample t-
test analyzed reflexes because the assumptions
were met. The Variance Analysis method was
preferred for repeated measurements such as
respiration rate, heart rate, body temperature, and
Sp02. For all statistical decisions, P <0.05 criterion
was used as the level of significance.
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Results

Between the DK and MK groups; The time to
loss of all reflexes such as postural reflex, pinnal
reflex, tail reflex, anterior pedal reflex, posterior
pedal reflex, and pupillary reflex was shorter in the
DK group than MK group (Table 1, Figure 1). The
mean time of onset of anesthesia was 2.1 + 0.2
minutes in the DK group, but it was 6.4 + 1.4
minutes in the MK group. Also, the means of
recovery time of all reflexes and duration of
anesthesia (second) were more extended (66 + 4.3
minutes) in the MK group than in the DK group
(33.5 £ 1.6 minutes) (Table 1).

The respiratory rate decreased at the 5th,
10th, 15th, 20th, 25th, 30th, 45th, and 60th minutes

compared to the Oth minute in both groups in terms
of the time factor. There was no difference in
respiratory rate between DK and MK groups (Figure
1).

Heart rates decreased at the 45th and 60th
minutes in both groups compared to the Oth
minutes. However, the MK group revealed lower
heart rates than the DK group (p=0.003) (Figure 2).

There was no significant difference in body
temperature in terms of group and time (Figure 3).
However, SpO2 was decreased at the 15th, 20th
and 25th minutes compared to the Oth minute in
the MK group (p = 0.010, p = 0.017, p = 0.015). Also,
the MK group revealed lower values which indicates
hypoxemia comparing the DK group (p=0.019)
(Figure 4).

Table 1. Differences between the Diazepam-Ketamine (DK) group and Medetomidine-Ketamine (MK) groups in
terms of loss and recovery of all reflexes and duration of anesthesia in the rabbits (n=6). Data are minutes

presented as mean * standard deviation.

Reflexes Recovery
Duration of
Group Anterior  Posterio of all
Postural Pinnal Tail Pupillary Anesthesia
Pedal r Pedal Reflexes

D/K 11+02 2+0.1 1+0.1 2.2+0.2
M/K 39+0.7 64+14 66+13 6.6+1.3
p 0.003 0.01 0.007 0.009

21+02 21+02 33516 335%1.6
64+14 6414 6643 66+4.3
0.013 0.013 <0.001 <0.001

— o= Diazepam - Ketamine —e— Medetomidine - Ketamine
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20 25 30 45 60

Time (minute)

Figure 1. The changes in respiratory rate in terms of time factor (p<0.005 at the 5th, 10th, 15th, 20th, 25th, 30t
minutes and p<0.05 at 45t and 60" minutes comparing the Oth minute).
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Figure 2. The changes in heart rate in terms of time factor (p<0.05 at 45t ™" and 60 ™ minutes comparing
the Oth minute) and that the heart rates of the DK group were higher than the MK group (p=0.003).
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Figure 3. The changes in body temperature. No significant difference was seen between groups and in
terms of time factor.
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Figure 4. The changes in SpO2 in terms of group and time. SpO2 decreased in MK group at the 15" (p = 0.010),
20t (p = 0.017) and 25th (p = 0.015) minutes compared to the Oth minute.

Discussion and Conclusion

Rabbits are cited as the third most common
animal species that take anesthesia for medical and
scientific reasons. However, more deaths caused by
anesthesia are reported than in dogs and cats
(1.39%) (Brodbelt, 2009). Thus, it is essential to
constitute anesthetic methods and protocols that
do not affect the study results and cause
physiological changes or permanent damage in
rabbits (Claire et al., 2005). In the presented study,
all rabbits recovered from anesthesia without any

problems.
Today, the most preferred anesthetics are
those applied by injection and inhalation

(Moghadam et al., 2009). Low cost, fast anesthesia
induction, and minimal equipment requirement
than to inhalation anesthesia give prominence to
injectable anesthesia in practical use (Vesal and
Eskandari, 2006). On the other hand, disadvantages
include the inability to provide sufficient depth of
anesthesia and unintentionally prolonged
anesthesia duration (Rozanska, 2009). It was
effortless to administer anesthesia by intranasal
route during the study. Rabbits easily tolerated the
procedure.

Intramuscular medetomidine - ketamine
anesthesia in rabbits gives very successful results
(Henke et al., 2005). Medetomidine increases the
degree of visceral anesthesia and provides
comfortable wakening for the animal. Therefore, it

is often used with ketamine (Okumus, 2003).
Complications such as hypotension, bradycardia,
respiratory depression, diuresis and, glycosuria are
known to occur with additional doses (Rozanska et
al., 2009). The combination of diazepam and
ketamine is reported to cause minimal
cardiovascular and respiratory depression besides
excellent muscle relaxant effects (Gil et al., 2004).
The anesthesia protocols used in the study caused
an expected decrease in respiratory frequency,
heart frequency, and body temperature. The
decrease in Sp02 indicated significant hypoxemia in
the MK group.

Intravenous administration of additional doses
required to maintain anesthesia in rabbits causes
problems such as respiratory arrest (Santangelo et
al., 2016a; Santangelo et al. 2016b; Weiland et al.
2017). Intranasal administration acts as quickly as IV
administration. In addition, it is a helpful and
straightforward method that does not cause pain
where it is performed like intramuscular
applications (Santangelo et al.,, 2016a; Santangelo
et al. 2016b). Intranasal administration of
anesthetic agents alone or in combination was
previously reported in rabbits (Vesal and Zare,
2006). The administration method, drug amount,
and animal's position affect the absorption of the
drug (Weiland et al., 2017). Both groups in this
study provided a depth and duration of anesthesia
in which minor surgical procedures can be
performed without the need for an additional dose.

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2021; Cilt 10, Say 2

165



Harran Univ Vet Fak Derg, 2021; 10 (2): 161-167

Research Article

This result indicated that the drug dose, route of
administration, and position were chosen
appropriately for the procedure.

In a study that investigated the plasma
pharmacokinetics and brain uptake of diazepam in
New Zealand white rabbits after intravenous (1 mg
kg-1) and intranasal administration (2 mg kg-1), it
was found that diazepam was rapidly absorbed into
the systemic circulation and showed readily and
nearly homogeneous distribution into the brain
tissues following IN and IV administration in rabbits
(Kaur and Kim, 2008). In another study performed
on rabbits, intranasal diazepam (1 mg kg?), The
peak plasma concentrations were observed within
2-3 min and it was concluded that the
anticonvulsants might be promptly and timely
delivered to patients in need of emergency
treatment for status, through the IN application (Li
et al.,, 2000). In the presented study, the dose range
of IN diazepam was accepted as 1-2 mg kg based
on previous studies, and it was used as 1 mg/kg
since it would be combined with ketamine.

In a study compares that the efficacy and side
effects of induction with medetomidine (0.2 mg kg
1) ketamine (10 mg kg?') or medetomidine S(+)-
ketamine (5 mg kg?) by intranasal (IN) instillation in
rabbits, no significant differences were reported
between treatments and both procedures allowed
for endotracheal intubation shortly after IN delivery
(Weiland et al., 2000). Another study where
ketamine was administered intranasally in
combination with morphine and dexmedetomidine
in rabbits reported that deep sedation was
successfully provided for 20 minutes (Canpolat et
al., 2016). In the presented study, successful
anesthesia was induced using the combination of 10
mg kg ketamine with 0.2 mg kg'* medetomidine.

These results showed that both MK and DK
combinations administered IN provide anesthesia in
the time and depth that minor surgical procedures
and clinical applications could be performed.
However, the onset and duration of the anesthesia
were shorter in the DK group than in the MK group,
and the decrease in respiratory rate, heart rate, and
Sp02 was lower in the DK group. Although no vital
complications were encountered in the presented
study, SpO2 was severely decreased, especially in
the MK group. This study has limitations, such as
blood gases analysis could not be performed and
has a small number of animals. Therefore, it is clear
that more detailed studies with more animals are
needed before routine clinical use. However, it
seems promising considering its practicality and
anesthetic efficacy.
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PKHD1 Geni Yanhs Anlam Mutasyonlari Kedilerde Sebebi Bilinmeyen Bobrek
Hastaliklari igin Onemli Olabilir mi?
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Ozet: Polikistik bobrek hastaligi (PKD), insanlarda otozomal resesif ve otozomal dominant olarak goriilen heterojenik arka
plani olan genetik bir hastaliktir. Kedilerde otozomal dominant PKD siklikla rapor edilirken, otozomal resesif PKD
bildirilmemistir. Tum genom dizilemesi yapilmis olan siyam irki bir erkek kedide biyoinformatik analizler sonucunda PKHD1
geninde cesitli yanlis anlam mutasyonlari tespit edilmistir. Bu Siyam irki kedinin kastrasyon igin 6zel bir veteriner klinigine
getirilmesinin ardindan bobrek ve karacigeri izlemek igin genis kan paneli yapildi ve yiksek BUN ve kreatinin degerleri
gozlendi. Ayrica GPT degerinin de 2,5 kat oldugu belirlendi. Kedilerde nadiren PKD1 mutasyonundan bagimsiz kistik bobrek
vakalari bildirilmektedir. Ancak otozomal gekinik polikistik bobrek hastaligina neden olan genler igin kedi genomlari daha
once incelenmemistir. Bu ¢alismada kedi genom verilerinde (n=100) otozomal resesif PKD'ye neden olan PKHD1 geni
incelenmistir. inceleme sonucunda SIFT skoru yiiksek 4 farkli mutasyon belirlenmis ve bu mutasyonlarin PKHD1 geninden
Uretilen 7 transkriptte dur kodonu olusumu ve dur kodonu kaybi ile sonuglandigi ortaya konmustur. Nadir hastalik olmasini
destekler nitelikte, belirlenen mutasyonlarin frekanslarinin 0.003, 0.001, 0.001 ve 0.003 oldugu hesaplanmistir.

Anahtar kelimeler: Bébrek, Kedi, genom, PKHD1 geni

Could PKHD1 Gene Missense Mutations Be important for idiopathic Kidney Disease in Cats?

Abstract: Polycystic kidney disease (PKD) is a genetic disease with a heterogeneous background seen in humans as
autosomal recessive and autosomal dominant. While autosomal dominant PKD is frequently reported in cats, autosomal
recessive PKD has not been reported. Various missense mutations in the PKHD1 gene were detected as a result of
bioinformatic analyzes in a male cat whose whole genome was sequenced. After this Siamese cat was brought to a private
veterinary clinic for castration, a broad blood panel was performed to monitor kidney and liver, and elevated BUN and
creatinine values were observed. In addition, the GPT value was determined to be 2.5 times higher. Cases of cystic kidney
independent of PKD1 mutation have been reported rarely in cats. However, cat genomes have not been previously
examined for genes that cause autosomal recessive polycystic kidney disease. In this study, the PKHD1 gene, which causes
autosomal recessive PKD, was examined in cat genome data (n=100). As a result of the examination, four different
mutations with high SIFT scores were identified. These mutations resulted in stop codon formation and loss of stop codons
in 7 transcripts produced from the PKHD1 gene. The frequencies of the determined mutations were calculated to be 0.003,
0.001, 0.001, and 0.003, which supports the fact that it is a rare disease.

Keywords: Cat, Genome, Kidney, PKHD1 gene.

Giris

iliskilendirilmistir  (Bilgen ve ark., 2020). Bu
mutasyonlardan Polisistin-1 (PKD1), polisistin-2

Bobrek yetmezligi kedilerde en sik gorilen ve
ozellikle de ileri yash kedilerde o&lumle

sonuglanabilen ya da Otenazi gerektirebilen bir
hastaliktir. Ozellikle Kronik B&brek Hastaliklari
goriulme sikhgi kedinin irkina da bagh olarak %1,6-20
arasinda degismektedir (Chen ve ark., 2020).
Kedilerde bobrek yetmezligi genetik kokenli ve
cevresel nedenlere bagh olarak gozlenebilmektedir
(Gardner, 1988).

insanlarda genetik heterojeniteye  sahip
polikistik bobrek hastaligi (Polycystic Kidney
Disease, PKD) hastaligi sivi tasinmasi ve kemo- ve
mekanik sensoriyal islevi goren mikrotiibal bazl bir
organel olan silyalarin olusumunda veya yapisinda
yer alan genlerde meydana gelen mutasyonlar ile

(PKD2), nétral alfa-glukosidaz AB (GANAB, PKD3) ve
Dnal homolog alt ailesi B lyesi 11 (DNAJB11, PKD6)
genlerinde olanlar otozomal dominant PKD ile
iliskilendirilmistir. Fibrosistin (PKHD1, PKD4) ve
¢inko parmak proteini DZIP1L (DZIP1L, PKD5)
genlerinde bulunan mutasyonlar ise hastaligin
otozomal resesif versiyonu ile iliskilendirilmistir.
Kedilerde Polisistin 1 (PKD1) geninde meydana
gelen bir nokta mutasyonu protein dizisinde erken
sonlanmaya neden olmaktadir ve bu mutasyon
kedilerde otozomal dominant polikistik bobrek
hastaligi ile sonuglanmaktadir (Lyons ve ark., 2004).
Ozellikle geng¢ vyastaki kedilerde siklikla goriilen
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kronik bobrek yetmezliklerinin nedeni sadece PKD1
geninde meydana gelen dominant mutasyonla
iliskilendirilmeye c¢alisilmistir. Dolayisiyla ¢esitli
Ulkelerde prevalans c¢alismalari yuratilmastir.
Turkiye’de polikistik bobrek hastaligi prevalansi en
yiksek iran kedileri ve bunlarla ile akrabaligi olan
kedilerde %17,5 oraninda belirlenmistir (Bilgen ve
ark., 2020). Ancak polikistik bobrek fenotipi
gorilmesine ragmen PKD1 genindeki opal stop
kodonu (UGA) olusumuna neden olan mutasyonun
belirlenmedigi vakalar da bildirilmektedir (Bilgen ve
ark., 2020; Guerra ve ark., 2015; Lee ve ark., 2010)

Kedi genom projesi (https://felinegenetics.missouri.edu/)
Dinya’nin doért bir yanindan bilim insanlarinin yer
aldigr bir projedir. Bu projeye katki saglayan
arastirmalar genetik hastaliklara ve 06zelliklere
neden olan mutasyon ve varyasyonlari belirleme,
kedilerin ve vahsi kedigillerin  evrimini ve
popilasyon dinamiklerini anlama ve kedilerimizin
temel biyolojisini ve fizyolojisini anlama amaclidir.
Bu amacla yuzlerce kedinin tim genom dizilemesi
yapilmis ve konsorsiyum paydaslarina sunulmustur.

PKHD1 geni bobrek epitel hicrelerinde
siliogenesisi uyarmakta ve boébrek tubullerinin
formasyonunda goérev almaktadir. PKHD1 geninden
kedilerde 7 transkript olusurken insanda 2
transkript olusmaktadir. insanlarda cekinik 6zellikte
aktarilan polikistik bobrek ve hepatik hastaligi tipl'e
(PKD4) neden olan mutasyonlarin yer aldigi PKHD1
geni, PKD1 geni mutasyonunun bulunmadigi ama
kistik bobrek olusumu goriilen kedilerde daha 6nce
incelenmemistir. Son vyillarda PKD1 mutasyonu
tasimayan kistik bobrek hastasi kedilerin sayisindaki
artis nedeniyle PKHD1 genindeki mutasyonlar kedi
genom konsorsiyumu verilerinde incelenmis ve
bobrek yetmezligi baslangici olan bir kedide tim
genom diizeyinde mutasyonlar taranmistir.

Materyal ve Metot

Kedi genomu konsorsiyumu veri setinin iginden
akraba olmayan 100 adet kedi genomu rastgele
secilmis ve PKHD1 geninin bulundugu B2
kromozomu 52,014,306-52,506,473 araligindaki
varyasyonlar filtrelenmistir. Ayrica tim genom
dizilemesi yapilmis ve daha Once vyayinlanan
polikistik bobrek hastaligina neden olan genlerin
taramasi (Bilgen ve ark., 2020) kapsaminda PKHD1
geninde homozigot mutasyonlar belirlenmis olan
erkek kedinin bobrek fonksiyon testleri yapilmistir.
Bu testler kastrasyon amaciyla klinige getirilmesi
nedeniyle uygulanmistir. Yapilan incelemede kan
bobrek degerleri yiliksek olarak 6lgilmastar.
Calismada kullanilan veriler etik izne tabi degildir,
bu calisma igin invaziv bir yontemle 6rnekleme
yapilmamigtir.

Varyantlarin filtrelenmesi: Kedi genom
konsorsiyumu sekans verisinin islenmesi,
varyantlarin ¢cagrilmasi ile ilgili yapilan galismalar Yu
ve ark. (2020) ile Buckley ve ark. (2020)'nin
¢alismalarinda 6zetlenmistir. Bu veri setinden elde
edilen kodlanan bdélgelerin bulundugu Varyant
dosyasi (vcf) VarSeq (Golden Helix, Bozeman, MT)
programi ile incelenmistir. VarSeq ile vcf dosyasi
Ensembl 101 (20 Agustos 2020) gen anotasyonu
bilgilerine gore genlerin lokasyonlari ve ekzon
bilgileri atanmistir. Ardindan Ensembl veri tabanina
vcef formatinda Varyant Etki Tahmini aracina
girilmistir (McLaren ve ark., 2016). Ardindan PKHD1
geninde yiksek etkiye sahip olan varyantlar
filtrelenmis ve belirlenen varyantlarin in-slico
fonksiyon analizleri yapilmistir.

SIFT analizi: Varyantlarin tolerans edilme
durumuna gore siralamaya yarayan SIFT (Sorting
Intolerant From Tolerant) skorlamasi kullaniimistir.
SIFT, tolerans edilmeyen amino asit degisimlerini
toleranslilardan ayiran ve bir proteindeki amino asit
degisiminin  fenotipik bir etkiye sahip olup
olmayacagini dizi homolojisine gére tahmin eden bir
aragtir (Sim ve ark., 2012). SIFT tirler arasinda
proteinin farklilasmasi ve fonksiyonunun da bununla
iliskili olarak degismesi ilkesi ile galigsir. Buna gore
fonksiyon igin énemli konumlar, protein ailesinde
korunmalhdir, 6nemsiz konumlarda ise dizilimde
cesitlilik gorilebilmelidir. PKHD1 geninde belirlenen
varyasyonlardan SIFT degeri o6nemli olanlar
incelenmis farkh tirlerde amino asit dizileri
karsilastiriimistir.

Bulgular

PKHD1 geninde Y46H, S1811Y ve V3845l
varyantlarini tasiyan siyam irki erkek Gg yasli kedinin
Ure, kan (re azotu (Blood Urea Nitrogen, BUN),
kreatinin ve Glutamat Piruvat Transaminaz
(Glutamate Pyruvate Transaminase, GPT) degerleri
iki-iki buguk kat yuksek olarak élgilmustdr.

B2 kromozomu 52,014,306-52,506,473
araliginda bulunan PKHD1 geninde kodlanan ve
kodlanmayan boélgeler dahil, toplamda 19,762 adet
varyant belirlenmistir. Bu varyantlar Ensembl veri
tabanina yiklendiginde 3,644 varyant filtrelenmis
ve 16,118 varyant kalmistir. Varyantlarin %98’lik
kisimi intron bolgelerde bulunmaktadir. Kodlanan
kisimda kalan %2’lik varyantlarin ise %86’sI sinonim
oldugu icin protein diizeyinde bir etkiye sahip
olmadigi, ancak %3’lik kisminin édnemli etkiye sahip
oldugu gorilmastir (Sekil 1). Tim filtrelemeler
sonrasinda o6nemli etkisi olan 4 tane varyant
belirlenmistir (Tablo 1).

Belirlenen varyantlarin popilasyon diizeyinde
incelendiginde gorilme sikhgi sirasiyla 0.003, 0.001,
0.001 ve 0.003 oldugu gorilmiistlr. Bu genin
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Kodlanan bélgede bulunan varyantlar

// Sinonim varyanti: %86

Yanlis anlam varyanti : %9
® Dur kodonu kaybi: %2
®Dur kodonu olusumu:%1

Sekil 1. Kedi PKHD1 geni Kodlanan bdlgede bulunan
mutasyonlarin dagilimi.

incelenmesine neden olan kronik bobrek hastasi
kedide ise  mutasyonlarin  belirlenen  dort
mutasyonun da homozigot oldugu gorilmastar.
incelenen 100 kedi genomunda bu mutasyonlardan
dur kodonu kaybi ve dur kodonu olusumu ile
sonuglanan B2: 52152361 ve B2: 52420224
pozisyonlarinda bulunan nokta mutasyonlari
homozigot olan baska kedi belirlenmemistir ancak
bir kedide de mutasyonlarin heterozigot olarak
tasidigi gortlmastir.

Tablo 1. Kedi PKHD1 geninde belirlenen 6nemli varyantlarin lokasyon ve mutasyon bilgisi.

Kromozom SIFT Aminoasit
Ref. Alt. Sonug Gen Transkiript Mutasyon
ve lokasyon Etki dizisi
B2_52152361 G T Dur kodonu olusumu  Yiksek  PKHD1  ENSFCAT00000009221.6 G/* Gga/Tga
B2_52152719 A G Dur kodonu kaybi Yiksek  PKHD1  ENSFCAT00000009221.6 * /W tgA/tgG
B2_52303121 A G Dur kodonu kaybi Yiksek  PKHD1  ENSFCAT00000009221.6 * /W tgA/tgG
B2_52420224 A G Dur kodonu kaybi Yiksek  PKHD1  ENSFCAT00000009221.6 * /W tgA/tgG

Tartisma ve Sonug

Kediler de insanlar gibi kanser dahil diger sik
gorilen ve nadir goriilen hastaliklardan mustariptir.
Bu hastaliklara ya da 6zglin karakterlerin ortaya
cikmasina neden olan genetik alt yapinin ortaya
konulmasi amaciyla genom diizeyindeki g¢alismalar
kedi genom konsorsiyumu catisi altinda son yillarda
hiz kazanmaya baslamistir. Konsorsiyum c¢alismalari
sayesinde kedilerde cicelik (Lyons ve ark., 2019),
kardiyomiyopati (Ontiveros ve ark., 2019), otozomal
dominant siliopati (Cogne ve ark., 2020) gibi belirgin
karakterler ve fenotiplerin genetik alt yapisi
belirlenmistir.

insanlarda gériilen otozomal resesif polikistik
bobrek hastaligi (Autosomal recessive polycystic
kidney disease, ARPKD) nadir genetik hastaliklar
arasinda yer almaktadir. insanlarda ARPKD’ye
neden olan iki tane gen bulunmaktadir ve bu
genlerde 300’den fazla mutasyon tanimlanmistir
(Hunt ve ark., 2018). Kedilerde sebebi bilinmeyen
bobrek hastaliklari siklikla gorilmektedir. Bobrek
hastaliklarindan kistik bobrek hastaligi genellikle
PKD1 genindeki mutasyon ile ortaya ¢ikmaktadir
ancak nadiren de olsa PKD1 geni mutasyonundan
bagimsiz kistik bobrek hastaliklari gorilmektedir.
Nadir gorilen ve aile bilgisi olmayan sporadik
durumlarda  genetik iliskilendirme  ¢alismasi
gerceklestirmek zor olmaktadir. Evcil hayvanlarin
kayit sistemlerindeki gelismeler, glincel teknolojiler
ile genom dizileme fiyatlarinda zaman igerisinde
gerceklesen duisls ile bu zorluklarin asilabilecegi
disinulmektedir.

PKHD1 geninde belirlenen mutasyonlarin
gorilme sikhginin disik olmasi nedeniyle bu gen

mutasyonu kaynakli PKD hastaliklarinin kediler igin
de nadir hastaliklar grubunda degerlendirilmesi
gerektirmektedir. Belirlenen varyasyonlarin 3
tanesinin dur kodonu olusumu ve 1 tanesinin dur
kodonu kaybi oldugu goérilmektedir. Glincel kedi
genomunda belirlenen ve Ensembl VEP tabaninda
analiz edilen 128,844 ekzonik varyasyonun 838
tanesinin dur kodonu olusumu ile 104 tanesinin ise
dur kodonu kaybi ile sonuglandigl bildirilmistir
(Buckly ve ark., 2020b). insanlarda nadir gériilen dur
kodonu olusumu ve dur kodonu kaybi
mutasyonlarinin tirlerin adaptasyonu ve olusumun-
da 6nemleri vurgulanmistir (Monroe ve ark., 2021).
PKHD1 geni ekzonik varyasyonlar icinde %3’lik payi
temsil eden dur kodonu olusumu ve dur kodonu
kaybi mutasyonlari kedi genomu ile kiyaslandiginda
oransal yuksektir. Kronik Bobrek Hastaliklarinin
kedilerde goriilme sikligi 6zellikle iran irki ve iran
kedileri ile akrabaligr olan kedilerde yiksekken
(Chen ve ark., 2020) diger irklar ve melez kedilerde
nadiren ortaya c¢ikmaktadir. Bu g6z oOnilnde
bulunduruldugunda belirlenen mutasyonlarin
frekanslarinin 0,001-0,003 nadir hastalik durumunu
destekledigi disindiirmektedir.

Kedilerde PKHD1 geninde belirlenen 19,762
varyant VEP aracina yuklendiginde 3,644 varyant

filtrelenmistir. Varyant filtreleme algoritmalari
kullanilan programlar  arasinda  degiskenlik
gosterebilmektedir.  Yaklastk 3,600 varyantin

filtrelenmesi bu varyantlarin birden fazla konuma
eslenmesi durumunda, belirlenen allelin referans
genomda bulunan allellerden farkh olmasi 6rnegin
referans allel A/T iken belirlenen allelin G/C olmasi
durumunda, bildirilen allel uzunlugundan farkli bir
indel varyasyonu olmasi durumunda varyant
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basarisiz olarak isaretlenmekte ve filtrelenmektedir.
Veri seti incelendiginde isaretlenip filtrelenen 3,644
varyantin bahsedilen sebeplerden dolayl basarisiz
olarak isaretlendigi anlasiimistir. Ancak filtrelenen
varyantlarin intron boélgelerine dagilmis olmasindan
dolayr protein diizeyinde etkisi olmayacagi
duslintlmustr.

PKHD1 geninden insanlarda iki tane transkript
olusurken kedilerde 7 tane transkript
tanimlanmistir. Bu transkriptlerden insanda 4074
amino asit kodlayan ENST00000371117.8 transkripti
ile  kedide 4078 amino asit kodlayan
ENSFCAT00000009221.6 transkriptler arasi
benzerlik orani %80’dir (Hunt ve ark., 2018).
Belirlenen varyasyonlarin amino asit rezidileri
degisimi ve insan genomunda belirlenen
varyantlarin etkisi karsilastinildiginda 6zellikle B2
52420224 pozisyonunda yer alan varyantinda SIFT
skorunun insan genomu Kkarsiliginin da yuksek
oldugu goérilmustir (McLaren ve ark., 2016). Bu
durum ilgili amino asitlerin protein igin korunmus
bolgede yer aldigini distindlrmstir.

Kedilerde sebebi bilinmeyen ve PKD1 iliskili
olmayan kistik bobrek hastaliklari i¢in insanlarda
boébrek hastaliklar ile iliskilendirilmis
arastirmalardan yola c¢ikarak aday genler tahmin
edilebilir. Bu nedenle PKHD1 geninde belirlenen ve
fonksiyon kaybi, dur kodonu olusumu kaybi, dur
kodonu kazanimi gibi SIFT skoru ylisek mutasyonlar
g6z ardi edilmemeli ve PKD1 mutasyonu olmayan
ancak polikistik bébrek fenotipi goriilen kedilerde
ayrica degerlendirilmelidir.
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Abstract: This study was conducted to investigate the carcass characteristics and physical meat quality properties of spent
broiler breeder, commercial spent white, and commercial spent brown layer hens. Ten samples from each genotype were
analyzed for muscle pH, meat colour characteristics, and carcass yield performance. Meat colour analyses were performed
on skinned and skinless breast and thigh meat samples, while meat pH was measured on skinned meat samples. The
percentage of the breast meat of carcass was significantly higher for broiler breeder hens than for white and brown layer
hens (P<0.001), while wing meat percentage was significantly lower for these birds (P<0.005). There were significant
differences in the lightness value of skinned layer breast meat (P<0.016). Skinned redness (P<0.001), skinned chroma
(P<0.001), skinless lightness (P<0.001), and skinless chroma (P<0.002) values of thigh meat were significantly affected by
the genotype of spent layer hens. The spent breeder hens had significantly lower pH levels for leg and breast meat
(P<0.001). In conclusion, it seems that the carcass and meat quality characteristics of the spent laying hens differed. The
spent layer meat might be an alternative meat for consumer as breast and leg meat or processed meat.

Keywords: Carcass yield, laying hen, meat quality.

Damizhik ve Ticari Yumurtaci Tavuklarda Karkas Ozellikleri ve Et Kalitesi

Ozet: Bu calisma, etci damizlik, ticari beyaz ve kahverengi yumurtaci tavuklarda karkas ozellikleri ve fiziksel et kalitesi
ozelliklerini arastirmak amaci ile yapilmistir. Her genotipten on érnek alinarak karkas ozellikleri ile et pH ve renk ozellikleri
icin analiz edilmistir. Et rengi olgimleri; derili ve derisiz gbgus ve but eti orneklerinde yapilirken, et pH’si derili et
orneklerinde 6lgulmustir. Damizlik tavuklarda gégis eti randimani; beyaz ve kahverengi yumurtaci tavuklara gore énemli
Ol¢lide daha yiiksek (P<0.001), kanat eti randimani ise dnemli 6lglide daha disik bulunmustur (P<0.005). Derisiz gogus eti
parlaklik degeri bakimindan gruplar arasinda 6nemli farkliliklar tespit edilmistir (P<0.016). Derili but eti renk 6zelliklerinden
kirmizihk (P<0.001), kroma (P<0.001) ile derisiz but eti parlaklik (P<0.001) ve kroma (P<0.002) degerleri genotipden 6nemli
Olglide etkilenmistir. Etgi damizlik tavuk but ve gégus etinde pH dnemli diizeyde daha diistik bulunmustur (P<0.001). Sonug
olarak, kasaplik yumurtaci tavuklarda karkas ve et kalitesi 6zellikleri birbirinden farkh olup, yumurtaci tavuk etleri, gégis ve
but eti veya islenmis et olarak tiiketiciler igin alternatif bir et olabilir.

Anahtar Kelimeler: Et kalitesi, Karkas verimi, Yumurtaci tavuk.

Introduction

The commercial value of end of lay hens as breeder
or commercial has been considered negligible
throughout the World, in general. There has been
an increasing interest in taking spent layer meats
into the consumption chain. Although some of the
carcasses of the spent hens are offered for
consumption in some countries, most of them are
slaughtered and then sent for rendering to be
converted into protein meals for animal feed
(Hamm, 1976). Even if it is not consumed directly,
using these hens after egg production to produce
processed meat products or a special recipe for a
large consumption scale could benefit to the
poultry market (De Souza et al., 2011, Karakaya et
al., 2010; Kadioglu et al., 2019). Polizer Rocha et al.
(2019) showed that the substitution of up to 75% of
chicken meat by spent laying hen meat did not

decrease consumers’ sensory acceptance of the
sausages. Bhaskar Reddy (2016) showed that spent
breeder meat is superior for preparing processed
and value-added chicken meat products than spent
layer and broiler meat. In general, the meat quality
of poultry has been mainly studied for commercial
broiler, turkey, and quail (Dos Santos et al., 2020;
Ozbek et al, 2020; Zampiga et al., 2020).
Muthulakshmi et al. (2016) reported significant
differences in meat pH between larger and smaller
weight groups due to differences in the body weight
of culled layer hen. Since it does not have enough
economic benefit, the meat quality of end of laying
hens, neither breeder nor commercial, has not been
studied in detail. Revealing more detail about the
meat quality of spent hens will increase consumer
demand and producer income. This study aims to
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evaluate the carcass characteristics, and meat
quality of spent broiler breeders and commercial
layers raised and slaughtered under commercial
conditions.

Material and Methods

The study was conducted in the carcass
evaluation and meat quality analysis laboratory of
the Faculty of Veterinary Medicine in the University
of Bursa Uludag. The experimental procedures do
not require ethical permission according to Animal
Experiments Ethics Committees Regulation on
Working Procedures and Principles, Article 8 19-k
(Bursa Uludag University, 2020-07/03).

1. Layers, slaughter, and sample collection:
Ten whole carcasses from each layer (broiler
breeder, commercial brown and white layer flocks)
were randomly collected after commercial
slaughter (HSA, 2013; TS 5925, 2014; Nielsen,
2019). During the slaughter process, the birds were
electrically stunned in a water bath and scalded
with hot water (55-58 °C for 2.5-4 minutes) after
bleeding. The birds’ feathers were removed
mechanically with a rotary drum for 4 minutes and
advanced to an evisceration. The eviscerated
carcass was chilled at 4 °C for at least 30 minutes.
The whole carcasses were kept in a box during
transportation to the laboratory with a minimum
delay time. Laboratory investigations started four
hours after postmortem and comprised weighing
the carcass parts and measuring of physical meat
quality parameters.

2. Data: At first, the whole carcasses were
weighed, and the carcass parts as necks, two wings,
whole breast, and two skinned legs were removed
from the whole carcasses (TS 5890, 2014). The cuts
were weighed, and the yields were calculated as a
percentage of carcass weight. Measured meat
quality traits were consistent with meat pH and
meat colour properties and were carried out on the
medial surface, bone side, of the left breast meat
and left leg muscle (Keskin et al., 2017). The pH was

taken with a pH meter from the direct surface of
the skinned samples (ExStik PH100 pH-meter,
Extech Instruments). Meat colour characteristics
were performed on skinned and skinless breast and
leg samples. After the pH and meat colour
measurement, the visible skin was trimmed from
the samples for the skinless evaluation of meat
colour characteristics. The colour determination of
the samples was performed with a colorimeter
(PCE-XXM 20, PCE Instruments LTD) programmed
with standards of the International Commission on
Illumination (CIE L*a*b* system, D65 illuminant,
10°) at an angle of 90° after the colorimeter was
calibrated. The L* value represents a degree of
lightness component (0:black to 100; white). The
redness (a*) and the yellowness (b*) both range
from -60 to +60, with a* ranging from green if
negative to red if positive and b* ranging from blue
if negative to yellow if positive (Krallik et al. 2018).
After that, the chroma, C*=(a*?+b*?)%>and arctan
values (hue angle, h » =tan™ (b*/a*).180/ m) were
calculated for each meat sample (Ingram ve ark.
2008).

3. Statistics: The statistical tests were
performed by SPSS°®, computer software 23.00 (IBM
Corp Released., 2015). ANOVA test was used to
analyse the effects of genotype on carcass
characteristics, meat pH and colour parameters.
Tukey test was used for post hoc analysis (Snedecor
and Cochran, 1989).

Results

Mean values for the carcass characteristics of
spent broiler breeder hens and spent layer hens
were presented in table 1. Significant differences
were observed in the carcass weight, leg weight,
wing weight, breast weight, and neck weight of
spent broiler and layer hens (P<0.001, P=0.006). The
wing and breast meat percentages were
significantly different among the groups (P=0.005,
P<0.001).

Table 1. Means (+SEM) of carcass characteristics of spent broiler breeder hens, white and brown spent layer hens.

Parameters Broiler Breeder White Layer Brown Layer P Values
Carcass Weight, g 3545.6+78.5° 1432.8427.4° 1880.4+60.8° <0.001
Thigh Weight, g 1492.6+41.8° 587.04+31.1° 828.8+27.2° <0.001
Wing Weight, g 323.845.5° 152.0+6.0° 201.6%6.3° <0.001
Breast Weight, g 1394.6%31.12 403.7+13.7¢ 675.0+23.2° <0.001
Neck Weight, g 189.0+20.2° 113.7+17.0° 110.6+15.9° 0.006
“Thigh, % 42.1+1.0 41.1612.4 44.080.4 0.417
“Wing, % 9.1+0.2° 10.640.5° 10.7£0.2° 0.005
“Breast, % 39.4+1.1° 28.2+1.1° 35.9+0.9° <0.001
“*Neck, % 5.3+0.5 7.8+1.2 5.80.7 0.411

*a—c ; means with different superscripts that vary significantly within the same row.

** Calculated as a percentage of cold carcass weight.
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Table 2 shows the colour parameters of leg
meat from the spent broiler and layers. There were
significant differences for redness (P<0.001) and
chroma (P<0.001) values of skinned leg meat and

for skinless lightness (P<0.001), redness (P=0.044),
and chroma (P=0.002) values of leg meat of spent
broiler breeders and layers.

Table 2 : The average values (£SEM) for colour parameters of thigh meat of spent broiler and layers.

Factors L* a* b* c* h°
Skinned meat

Broiler Breeder 79.25+0.81 22.14+3.93° 0.32+0.67 23.80+3.41°  -0.00+0.07
Commercial 81.48+1.39 31.05+3.86° 2.32+£1.02 32.14+#3.53°  -0.05+0.09
White Layer

Commercial 79.20+0.68 44.26+1.69° 1.55+0.73 44.42+1.67° -0.04+0.01
Brown Layer

P Value 0.198 0.001 0.076 0.001 0.907
Skinless meat

Broiler Breeder 61.50+1.56° 22.45+4.80° 4,77+1.17 28.53+2.92° 0.17+0.11
Commercial 54.19+0.86° 9.00+2.622 7.11+1.49 14.93+2.01°  0.56+0.15
White Layer

Commercial 55.37+1.20° 14.7543.27% 6.84+1.56 19.2442.75° 0.13+0.19
Brown Layer

P Value 0.001 0.044 0.458 0.002 0.119

*a—c ; means with different superscripts that vary significantly within the same column

L*;Lightness, a*;Redeness, b*;Yellowness, C*; Chroma, h°;Hue.

The colour properties of layer breast meat are
presented in table 3. There were no significant
effects of layer type on skinned and skinless colour
parameters of breast meat of spent broiler breeder,
brown and white spent hen, except lightness (L*)

values (P=0.016). The commercial white layer hens
had significantly higher skinned breast meat
lightness values than brown layer and broiler
breeder hens.

Table 3. Means (+SEM) for the colour properties of breast meat, with/without skin, of spent broiler and

commercial layers.

Factors L* a* b* c* h°
Skinned meat

Broiler Breeder 73.36x1.47° 25.17+5.78 0.7510.68 25.53+5.64 0.09+0.06
Commercial 80.03+2.17° 29.98+8.08 0.33+1.42 31.56+7.43 0.20+0.13
White Layer

Commercial 78.39+1.01% 33.91+3.48 4.35+2.25 35.39+2.81 0.1940.10
Brown Layer

P Value 0.016 0.576 0.073 0.440 0.075
Skinless meat

Broiler Breeder 55.331£1.26 17.62+3.54 7.96x1.04 20.05%£3.24 0.50+0.11
Commercial 55.21+2.02 13.00+5.80 7.96+1.49 17.7445.17 0.36+0.24
White Layer

Commercial 58.331£1.88 27.93+4.32 4.12+1.76 29.00+4.11 0.18+0.10
Brown Layer

P Value 0.377 0.086 0.119 0.161 0.411

*a—b ; means = SEM with different superscripts that vary significantly within the same column

L*;Lightness, a*;Redeness, b*;Yellowness, C¥*; Chroma, h°;Hue.
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The means for meat pH of skinless leg and
breast layer meat are shown in table 4. There were
significant differences in leg and breast meat pH

between the groups. Broiler breeder hens had
lower leg (P<0.001) and breast meat (P<0.001) pH
compared to commercial laying hens.

Table 4. The meat pH values (:SEM) of thigh and breast meat of spent layers.

Genotype Breast
Broiler Breeder 6.09+0.03° 6.15+0.08°¢
Commercial White Layer 6.28+0.02° 6.60+0.03?
Commercial Brown Layer 6.35+0.06° 6.37+0.03°
P Value <0.001

*a—c ; means with different superscripts that vary significantly within the same column.

Discussion

Poultry meat quality is affected by several
factors as genotype, housing condition, production
system, slaughter age, nutrition, etc. (Del Bosque et
al.,, 2020; Ozbek et al., 2020; Semwogerere et al.,
2018). As in commercial conditions, the slaughter
age, nutrition, and housing condition of broiler
breeder and commercial brown and white layer
hens for carcass and meat quality analysis were
different from each other in this study (Yalgin et al.,
2020). In commercial conditions, the broiler
breeder is slaughtered at 64 weeks of age, while
layer hens are slaughtered after 72-95 weeks of age
depending on performance and egg price (Lohman
Tierzucht Management Guide 2019, 2020; Aviagen,
2021). The housing conditions and nutrition of
breeder and commercial laying hens are different in
practice. The broiler breeder was commonly housed
in barn systems, while the commercial layers were
housed in conventional battery cages.

There were significant differences in carcass
and portion weights of layer hens in this study due
to different body weights. As expected, broiler
breeder hens’ carcass weight was significantly
greater than commercial brown and white layer
hen. In commercial conditions, broiler chickens
exhibit superior weight gain and have higher meat
yields than laying hens. The body weight
significantly affects the meat yield and some of the
meat quality of culled layer hens (Kondaiah and
Panda, 1992; Muthulakshmi et al.,, 2016). If we
compare with commercial broiler, it can be said that
broiler breeder carcass is above broiler marketing
weight, brown ones are slightly below, and white
ones are below the minimal marketing weight for
broiler carcass (Aviagen, 2021). If a comparison is
made with the carcass weight of the brown layer
and hybrids are like that of slow-growing ones

(Ozbek et al., 2020). Therefore, marketing breeder
meats as portioned or processed products would be
more appropriate, whereas commercial layers as
whole carcasses.

The poultry meat colour is one of the essential
visual factors affecting consumers’ decisions
because it reflects the freshness of the meat
(Wideman et al., 2016). Many factors such as
genetic, age at slaughter, sex, indoor conditions,
poultry diet, and pre-slaughter stress condition etc.
affect poultry meat colour (Albrecht et al., 2019;
Qamar et al.,, 2019; Siekman et al., 2018;). In this
study, lightness values of skinned breast meat of
commercial layers were significantly greater
(lighter) than broiler breeder breast meat.
Increased slaughter age is also characterized by a
change in the colour attributes of meat being
darker, redder, or yellower when compared to the
younger hens (Yalgin et al., 2020).

The muscle type and skin are the main issues
related to raw poultry meat colour; breast meat has
a pale and pink colour, while the thigh meat
expresses dark and red (Mir et al., 2017). If we
compared to thigh and breast meat, the layer
breast meat was found lighter than leg meat in all
spent layers in our study. Cruz et al. (2018) showed
that broiler thigh meat had a greater hue angle,
chroma, brightness, and redness values than breast
meat. Compared skinned and skinless meat
lightness and vyellowness colour parameters of
breast and thigh meat, the skinned breast and thigh
meat was lighter and yellower than skinless meat.
The skinned thigh meat redness value was more
remarkable in broiler breeder (Dunlop et al., 2016)
while it was darkest in skinned spent layer meat
(P<0.044).

The meat pH values of thigh and breast meat
of the broiler breeder were significantly lower than
commercial layers, which could be attributed to the
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lower body weight of the commercial layers and
pre-slaughter handling. The meat pH directly relates
to the meat quality attributes such as tenderness,
meat colour, and shelf life (Mir et al., 2017).
Fletcher (1995) reported a correlation between the
colour of the broiler breast fillets and the meat pH,
and the pH of meat can be easily identified by meat
colour (Anadon, 2002). Frizzel et al. (2018) reported
strain differences for muscle meat pH and redness
values of end of lay hens. Limpisophon et al. (2019)
reported that the breast meat pH of spent layers
was lower than commercial broiler meat.

Conclusion

The findings of this study provide baseline
information for the carcass yields and meat quality
of spent laying hens for the poultry industry and the
consumers. Variability of meat
quality characteristics  were  mainly  related
to genotype. However, it should be taken into
account that the differences in terms of meat
quality may have also been affected by the housing
system, slaughter age, and nutrition, etc. If spent
layer meat can be put into the consumption chain in
any way, it can help compensate for some of the
disadvantages of end of lay hens as lower economic
values. In particular, free-range or organic spent
laying hen meats may be evaluated in this way, and
layer meats could be a good option for consumers
looking for an alternative to broiler chicken meat.
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Abstract: The danger of extinction faced by the gazelles, which show a broad geographical distribution, in recent times and
inclusion of the gazelles in the conservation list of IUCN indicate the importance and necessity of the studies on continuity
of the species. In this context, the determination of intracranial volume is clinically essential for the breed and sexual
dysmorphism. In the present study the crania of 11 gazelles (5 male and 6 female gazelles) (Gazella subgutturosa) were
used. The cranium of the gazelles were scanned at 80 kV, 200 mA, 639 mGY, and 0.625 mm section thickness using 64-slice
Multi-Detector Computed Tomography (MDCT). The intracranial volume of the gazelles was estimated using computed
tomography sections according to Cavalieri’s Principle. Three-dimensional models of the intracranial area were created
using MIMICS 20.1 Software, the software calculated intracranial volume. The obtained results were statistically tested in
terms of both methods and sexual dimorphism. The study results revealed that crania showed no difference between sexes
(P>0.05). No difference was detected between the two methods in statistical analysis of the intracranial volumes calculated
using stereology and CT models. Consequently, it was considered that the use of intracranial volumes of the gazelles would
contribute to the clinical sciences concerning detection, diagnosis and progression of the diseases.

Keywords: 3D modeling, Gazelle subgutturosa, Intracranial volume, Neurocranium, Stereology.

Ceylanlarda (Gazella subgutturosa) Intracranial Hacmin Stereoloji ve Bilgisayarli Tomografi ile
Hesaplanmasi

Ozet: Genis bir cografyada yayginlik gésteren ceylanlar, son zamanlar neslin tikenme tehlikesiyle karsi karsiya kalmasi ve
IUCN tarafindan korunmaya alinmasi, tiriin devami igin galismalarin 6nemli ve gerekli oldugunu gostermektedir. Bu
baglamda intracranial hacmin bilinmesi klinik yonden, irk ve cinsiyet ayirimi i¢in 6nemlidir. Galismamizda 11 adet (5 erkek, 6
disi) ceylan (Gazella Subgutturosa) craniumu kullanildi. Ceylanlarin craniumlari 64-dedektorli Multi Dedektor Bilgisayarli
Tomografi (MDCT) cihazinda 0.625 mm kesit kalinhginda, 80 kV, 200 mA ve 639 mGY ile tarandi. Ceylanlarin cranial
hacimleri bilgisayarli tomografi kesitleri kullanilarak Cavalieri prensibi ile olgildi. Ayrica MIMICS 20.1 software yazilimi
kullanilarak intracranial alanin 3 boyutlu modelleri elde edildi ve program lizerinde hacim hesaplandi. Elde edilen sonuglar
hem yontemler hem de cinsiyet ayirimi agisindan istatistiksel olarak test edildi. Calismada craniumlarin cinsiyetler arasinda
farkhlik géstermedigi tespit edildi (P>0.05). Ayrica, stereoloji ve BT modelleri ile hesaplanan cranial hacimlerin istatistiksel
olarak incelenmesinde iki metot arasinda fark olmadigi tespit edilmistir. Sonug olarak, ceylanlarin intracranial hacimlerinin
kullanilarak hastaliklarin tani, tespit ve seyri agisindan klinik bilimlere katki saglayacagi diisiiniilmektedir.

Anahtar Kelimler: 3B modelleme, Gazelle subgutturosa, intracranial hacim, Neurocranium, Stereoloji.

Introduction

Gazella subgutturosa is a species that exhibits
distribution in broad geography extending from
Mongolia to Turkey and inhabits at an altitude up to
3500 meters (Heptner et al., 1998; Mallon and
Kingswood, 2001). Because of its decreasing
population, Gazella subgutturosa was included in
the red list of the International Union for
Conservation of Nature and Natural Resources
(IUCN) and classified as vulnerable (IUCN, 2017).
Cranium is a structure formed mainly by paired
bones covering sensory organs such as taste, antler,

scent, vision, and balance (Evans ve De Lahunta.,
2013; Konig ve Liebich., 2020). Its health condition
is affected parallelly with the normal functioning of
the vital organs it contains (Din et al.,, 2020;
Schofield et al., 1995). The cranial cavity involves
the brain, liquor cerebrospinalis, blood vessels and
is surrounded by cavum cranii (Evans ve De
Lahunta., 2013; Konig ve Liebich., 2020; Rodrigues
et al., 2017). It is clinically significant to know the
intracranial volume and cranial capacity, and brain
volume should be known for diagnosis and follow-
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up of some neurodegenerative diseases (Schofield
et al., 1995). Knowing the cranial capacity may be
used in the breed and sexual dimorphism (Rushton,
1994). Different methods such as stereology,
planimetry, anthropometry, plant seeds, magnetic
resonance, and computed tomography imaging are
applied to calculate intracranial volume (Acer et al.,
2007; Choudhary et al., 2015; Ertekin et al., 2016;
Mendoza et al., 2014).

Stereology is applied in various fields such as
anatomy, cell biology, geology, and botany and is
one of the practical methods to analyze several
two-dimensional sections randomly obtained from
three-dimensional solid materials (Baddeley, 1991;
Russ ve Dehoff, 2000). Cavalieri’s Principle is a
method applied to calculate the total volume of the
irregular-shaped structures and organs such as the
brain using randomly obtained parallel and equal
sections (Canan et al., 2002; Gundersen et al.,
1988). This method is also used with imaging
methods such as Computed Tomography (CT) and
Magnetic Resonance Imaging (MRI) (Odaci et al.,
2005). The measurement of tumor volumes using
this method before and after treatment provides
advantages to the physicians regarding the
progression of the diseases (Ak et al., 2010).

CT is one of the medical imaging methods that
was developed in 1970s and rapidly advanced. It
processes the data collected from the area X-ray
passes through in the computer and creates
sectional images. Three-dimensional (3D) models
are created using 2-dimensional (2D) sectional
images obtained by CT sections, and consequently,
studies can be conducted on these models
(Romans, 2018; Wang, 2009).

The present study aimed to calculate the
volume of the cranial cavity in the gazelles (Gazella

Subgutturosa) utilizing 3-dimensional models
obtained by the stereological and CT sections and to
calculate statistically the difference between the
methods in terms of sex according to the obtained
results. It was also aimed to contribute to the
limited literature in this field by comparing the
results of the present study with the intracranial
volumes identified in the studies on different
breeds and species.

Materials and Method

In the present study, the crania of 11 adult
gazelles (five males, six females) (Gazella
Subgutturosa) were used. The General Directorate
of Nature Conservation and National Parks Turkey
approved using the cadavers (Approval no:
2017/209842) and the study had approval from
Harran University Animal Experimentation Local
Ethics Committee (Approval no: 2018/006-11).

The gazelles’ cranium was scanned at 80 kV,
200 mA, 639 mGY, and 0.625 mm section thickness
using a 64-slice  Multi-Detector Computed
Tomography (MDCT). Prokop (2003) and Kalra
(2004) were accepted as references for scanning
and dose protocols. The reconstruction of the
cranium was performed by MIMICS 20.1 (The
Materialise Group, Leuven, Belgium) software from
the images recorded in the format of DICOM
(Digital Imaging and Communications in Medicine).

The margins of the intracranial cavity were
determined using the sections taken from CT in
MIMICS 20.1 software. The sections of the
determined area were used to create 3-dimensional
models. The volumetric values of the created
models were recorded (Figure 1A).

Figure 1: 3D modeling of the intracranial cavity (A), A point-counting grid that superimposed on CT slice (B).
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Figure 2: Maximum width of the cranial cavity (1), Maximum height of cranial cavity (2), Maximum
length of the cranial cavity (3).

The cranial margins were detected by
stereology method, and 12 sections were obtained
in each gazelle by using a systematic random
sampling method from CT sections of these sites.
The obtained section images were counted with 81
mm? intervals by using the “Grid” option on the
“Imagel)” software and calculated according to
Cavalier’s principle. The same procedure was
repeated three times to be calculated at different
times (Figure 1B). Intracranial volumes were
estimated using the following equation:

| V=Spxtxalp) |

Measurements are taken from the cranial cavity:
Figure 2: Measurement of the cranial cavity.
1- MWCC: Maximum width of the cranial cavity,
2- MHCC: Maximum height of the cranial cavity,
3- MLCC: Maximum length of the cranial cavity
Index 1 (Cranial cavity index): maximum width
of the cranial cavity x 100 / maximum length of
cranial cavity
Index 2 (Length width index): maximum length
of cranial cavity / maximum width of the cranial
cavity (Kunzel et al., 2003; Onar et al., 2002).
The coefficient of error (CE) was estimated by

taking Sahin et al., (2001), Roberts et al., (1993),
and Gundersen and Jensen (1987) as reference.

Statistical analysis of the data was carried out
using SPSS 21.0 software. The data were found to
be normally distributed. An independent t-test was
applied to determine the difference between sexes,
while paired t-test was used to detect the
difference between the methods.

Results

Table 1 shows the total mean intracranial
volumes obtained by stereology and computed
tomography. The calculation of total volumes of
males and females by computed tomography and
stereological methods is presented in Table 2. The
study results revealed that female gazelles had
higher total intracranial volume than the males;
however, no statistical difference was found
between sexes (P>0.05). Although the total mean
intracranial volume was higher in the models
obtained by computed tomography, no statistical
difference was determined between the two
methods (P>0.05). Although there was a difference
between Index 1 and Index 2, no statistical
difference was detected.

Table 1: Comparison of intracranial volume estimated by the two methods.

Method N Minimum (cm3®)  Maximum (cm?) Mean Std. dev.  Sig. Correlation
Computed Tomography 11 68.20 87.81 80.51 6.89 0.14 0.98
Stereology 11 67.03 88.10 79.88 7.46
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Table 2: Estimation of intracranial volume by different methods and genders.
Method Gender n Minimum (cm?3) Maximum (cm?3) Mean Std. dev. Sig CE
Stereology Female 6 67.03 87.67 80.80 8.01 0.74 0.03
Male 5 67.60 88.10 78.77 7.50
Computed Female 6 68.34 87.81 81.38 7.21 0.85 0.03
Tomography Male 5 68.20 87.56 79.48 7.16

Although the cranial cavity was longer in male

present between indices calculated based on cranial

gazelles, no statistical difference was found cavity parameters; however, no statistical
between the sexes (P>0.05). A difference was difference was observed (P>0.05).
Table 3: Parameter of the cranial cavity.
Parameter n Minimum (mm)  Maximum (mm)  Mean Std. dev. Sig
MWCC Female 6 50.77 54.61 53.40 1.38 0.28
Male 5 50.81 54.25 52.41 1.48
MHCC Female 6 40.27 47.21 43.39 3.10 0.80
Male 5 41.52 45.98 42.99 1.73
MLCC Female 6 73.47 81.45 76.83 3.17 0.14
Male 5 74.04 87.58 81.15 5.64
Index 1 Female 6 65.34 73.89 69.63 3.89 0.63
Male 5 60.49 68.63 64.77 3.65
Index 2 Female 6 1.35 1.53 1.43 0.08 0.61
Male 5 1.46 1.65 1.54 0.08
Discussion 113+0.84 cm?. Logan and Clutton-Brock (2013)

Cavalieri’s Principle is one of the methods
preferred in calculation of the volumes of the
geometrical objects of different shapes with high
accuracy and is also used together with different
imaging techniques such as MRI or CT (Roberts et
al., 1993; Sahin and Ergur, 2005; Yilmaz and Tugrul,
2019).

The present study aimed to calculate the total
intracranial volumes by the models obtained from
the computed tomography sections and
stereological method. High compatibility was
identified between these two methods. Dello et al.
(2007) stated in their study that Imagel software
could be wused in stereological -calculations.
Rodrigues et al. (2017) conducted a study on goats
and determined that the volumes of the intracranial
cavity were 123.9449.84 cm? and 114.64+12.72 cm?
in male and female goats, respectively. No
statistical difference was identified between the
sexes, similarly with the present study. Sarma
(2006) studied 45 Kagani goats without sex
discrimination and calculated intracranial volume as

calculated the endocranial volumes of the red deers
as 370+39 cm?® using computed tomography and
software. In addition, endocranial volume
measurements obtained by the bead method and
computed tomography scans revealed similar
results. Chanpanitkitchote et al. (2015) carried out
their study on some different species without sex
discrimination. They calculated the cranial volumes
as 0.172 It, 0.314 It, 0.171 It, 0.162 It, 0.197+0.013
It, and 0.145£0.009 It in Sitatunga, Malayan tapir,
chital gazelles, Muntiacus muntjac, Grant’s gazelle,
and sheep, respectively. Choudray and Singh (2015),
who used cotton to calculate cranial capacity in
their morphometric study on the crania of the
blackbucks, estimated the cranial capacities of
female and male antelopes to be 106.33+0.04 cm3
and 109.33+1.08 cm?, respectively, and they carried
out no statistical comparison. Karimi et al, (2011)
calculated the cranial capacity of Mehraban sheep
as 130.86+11.55 ¢cm3 using rice grains, and sexes
were not considered. Omer and Alpak (2012)
calculated the cranial capacity of female and male
curly-fleeced sheep to be respectively 133.89+10.82
cm® and 136.10+17.281 c¢cm?® in their study. They
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noted parallelly with the present study that no
difference was detected between the sexes (36).
Tohifidar et al. (2020) determined the cranial cavity
as 423+48.2 c¢cm? using the computed tomography
and stereology approach in Saanen goats.

Regedon et al. (1991) calculated the cranial
volumes of the dogs from different breeds using
computed tomography. They stated that sexes
could be differentiated based on cranial volume at
the rate of 99%. No difference was identified
between the sexes in the present study.

In the present study, we tried to calculate
the cranial cavity volume in the gazelles (Gazella
subgutturosa) using different methods. In the
present study, there was no statistical difference
between stereology and computed tomography
concerning the calculation of cranial cavity, and
similar results were obtained using the two
methods.Therefore one of these two methods can
be used in the studies to be conducted in these
fields. It is thought that the present study would
contribute to the studies on the intracranial field
and subjects such as the clinical approach.
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Abstract: This study was conducted on 12 cats with 11 supracondylar femur fractures and one distal diaphyseal femur
fracture. Fracture properties, operation details, postoperative complications, and radiographic images of the cases were
recorded. The supracondylar fractures in the study were classified according to Salter-Harris, and they were determined as
type I in 1, Type Il in 7, and Type IV in 3 of them. Dynamic intramedullary cross pinning technique was applied to patients
with Salter-Harris type Il, type | and distal diaphyseal femur fractures, dynamic intramedullary cross pinning, and
intercondylar screw application, as for that, was applied to patients with Salter-Harris type IV fractures. It was observed
that 8 of the 12 patients who were operated on used their extremities after removing the bandage on the relevant
extremity. In two patients with Salter-Harris type IV fractures, lameness was observed due to fractures in other regions, but
extremity movement returned to normal after healing the bone. A patient with a Salter-Harris type IV fracture, due to the
extent of the damage to the joint as a result of trauma, had narrowing and limping in the joint angle. In a patient with a
Salter-Harris type | fracture, pin migration occurred five days after the operation, and the cross-pinning technique was
applied in a second operation. In consequence of the findings, it was observed that the dynamic intramedullary cross
pinning technique was influential in the treatment of supracondylar femur fractures in cats.

Keywords: Cat, Femur, Intramedullary pinning, Treatment.

Kedilerin Distal Diyafizer ve Suprakonduler Femur Kiriklarinin Dinamik Intramediiller Capraz Pin
Teknigi ile Tedavisi

Ozet: Bu calisma, 11 adet suprakondiler femur king ve 1 adet distal diafizer femur king tespit edilen 12 kedide
gerceklestirilmistir. Olgularin, kirik 6zellikleri, operasyon detaylari, operasyon sonrasi olusan komplikasyonlar ve radyografik
goruntuleri kaydedilmistir. Calismadaki suprakondiler kiriklar Salter-Harris’e gére siniflandiriimis olup; 1 tanesinde tip I, 7
tanesinde Tip Il, 3 tanesinde Tip IV kirigi belirlenmistir. Kiriklardan Salter-Harris tip Il, tip | ve distal diafizer femur kingi olan
hastalara dinamik intramediiller ¢capraz pin teknigi uygulanmis, Salter-Harris tip IV kirigi olanlara ise dinamik intramedailler
¢apraz pin ve interkonduler vida uygulamasi yapilmistir. Operasyonu gergeklestirilien 12 hastanin 8’sinde ilgili
ekstremitedeki bandajin gikarilmasindan sonra ekstremitelerini kullandiklari tespit edildi. Salter-Harris tip IV kingi olan 2
hastada diger bolgelerdeki kiriklar sebebi ile topallik gorildi fakat kemik iyilesmesi tamamlandiktan sonra ekstremite
hareketinin normale déndigu gorildi. Salter-Harris tip IV kingi olan bir hastada travma sonucu eklemdeki hasarin
blyuklugu sebebiyle eklem agisinda daralma ve topallama goérildi. Salter-Harris tip | kirigi olan bir vakada operasyondan 5
glin sonra pin migrasyonu gergeklesti ve ikinci bir operasyon yapilarak ¢apraz pin teknigi uygulandi. Elde edilen bulgular
sonucunda kedilerde olusan suprakondiler femur kiriklarinin tedavisinde dinamik intramedillar ¢apraz pin tekniginin etkin
oldugu gorulmustir.

Anahtar kelimeler: Femur, intrameduller pin, Kedi, Tedavi.

Introduction

Supracondylar fractures are more often seen in
young patients (Rathnadiwakara et al., 2020). These
fractures are mostly encountered as isolated
fractures involving the distal metaphyseal region of
the femur. Besides, these fractures may present as
multi-component fractures accompanied by corpus
and condyle fractures (Chandler and Beale, 2002).
Due to the localization of the fracture, anatomical
reduction and stabilization of this type of fracture
can be difficult. Minimal dissection should be

performed to ensure early bone healing and
continuity of regional alimentation. Supracondylar
fractures are fractures that can be anatomically
reduced and stabilized, or biological osteosynthesis
can be achieved with a minimally invasive technique
(Beale, 2004; Fossum, 2013).

Intramedullary pins, plates, external fixators,
and screws are used in the treatment of distal
femur fractures. For all that, the technique of
osteosynthesis with the intramedullary pin has
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found a wide area in the treatment of fracture
operations, and it cannot be used in the treatment
of distal femur fractures due to the short distal
fragment, segmental or near-joint fractures (Beale,
2004; Chandler and Beale, 2002; Ramesh et al.,
2018; Scotti, 2007; Zahn and Matis, 2004). Due to
these reasons, different techniques were used to
perform pin stabilization of distal femoral fractures.
These techniques used Kirshner (K) wires, or
Steinman pins were used crosswise to pass from the
medial and lateral condyle to the proximal
fragment, or rush-style and dynamically crossed to
pass through the intramedullary canal (Simpson and
Lewis, 2003). External fixators can be used in the
treatment of this type of fracture; however, they
are not preferred much in bones such as femur and
humerus due to the presence of dense muscle mass
around them and their anatomically close position
to the body (Langley-Hobbs et al., 1996; Worth,
2007).

Distal physeal fractures usually occur in young
patients who have not completed their bone
development, and Salter-Harris type |l fractures are
common among these fractures. The treatment of
distal physeal fractures is usually provided with
pins. However, any configuration that will create
pressure on the physis during reduction is tried to
be avoided (Beale, 2004). Different pins oriented
along the fracture line from the lateral of the medial
and lateral condyles are deflected from the
opposite cortex of the diaphysis and directed
proximally, and the remaining pins in the distal
fragment are cut as short as possible and buried at
the bone level. This placement method is called the
dynamic intramedullary crosspinning technique.
Dynamic intramedullary crosspinning technique has
been reported to give good results in supracondylar
fractures or distal diaphyseal fractures (Sukhiani
and Holmberg, 1997). In the condyle fractures
involving the articular surface accompanying
supracondylar fractures, stabilization should be
achieved by open reduction. The condition of
condyle fractures may be more complex and
difficult than observed on  preoperative
radiographs. To reduce or prevent the development
of osteoarthritis, it is essential to achieve the
complete anatomical reduction of the condyle. In
cases where condyle fractures are suitable for
operation, rigid reduction and stabilization should
be achieved by using one or more lag screws and
anti-rotational wires (Beale, 2004).

In the study conducted, it is aimed to treat
distal diaphyseal and supracondylar femur fractures
commonly occurring in cats with the dynamic
intramedullary cross-pinning technique, which is
easy to apply, inexpensive in terms of cost, and
provides good stabilization and reduction.

Material and Method

A document was obtained from the ethics
committee of Kirikkale  University  Animal
Experiments stating that there was no need for an
ethics committee for this study (2021/31). The
informed consent form was obtained from the
owners of the animals included in the study. The
age, gender, weight, race, localization of the
fracture, and how it was shaped were recorded in
our study. The heart rate and respiratory rate,
rectal temperatures, mucosal colors, and capillary
filling times of the cats used in each case were
recorded. Palpation of the affected bone, presence
of crepitation, soft tissue damage, and neurological
examination of the extremities was performed.
Blood was collected from each patient for a
preoperative  complete blood count. This
hematological examination was performed to learn
the general condition of the patient and to prevent
a possible complication that may occur in the
postoperative period.

Orthogonal preoperative radiographs were
taken to determine the location and type of the
fracture and to make the Salter-Harris classification.
Preoperatively, the affected limb was immobilized
with a modified Robert Jones bandage (RJB) until
operation. The patient was operated on during the
period when the patient’s health condition was
suitable for operation. Food restriction was applied
to the animal 12 hours before the operation, and no
water restrictions were applied.

In  preparation for the operation, an
intravenous cannula was placed into the cephalic
vein first. For pre-anesthesia, 0.08 mg/kg
medetomidine (domitor, zoetis, USA) and 0.2 mg/kg
butorphanol (Butomidor, Richter Pharma, Austria)
were administered intramuscularly (im). 5-7.5
mg/kg dose of ketamine (Ketasol, Interhas, Turkey)
was injected im. After the induction, an
endotracheal tube was placed through the
orotracheal route, and anesthesia was continued
with 1-2% isoflurane (lsoflurane, Piramal, USA)
using a semicircular inhalation device (SMS
Company, Turkey). The animal was placed in a side-
lying position with the relevant extremity on top.
The extremity was shaved from the tarsal joint to
the lumbosacral region, and necessary disinfection
procedures were performed. In the postoperative
period, amoxicillin (Synulox, Phizer, USA) subcutan
(sc) at a dose of 10mg/kg for one week and
meloxicam (Maxicam, Sanovel, Turkey) sc at a dose
of 0.3mg/kg for 3 days was administered.

Various types (1-2 millimeter (mm) thickness)
of K-wires made of stainless steel (LC 316) were
used in our study. In the preoperative period, the
width of the canal at the narrowest point of the
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medullary canal (isthmus point) was measured from
the radiographic images, and a wide K-wire size was
chosen to fill 60-70% of this channel in total.

Supracondylar femur fractures were repaired
using the dynamic intramedullary cross-pinning
technique. After the necessary incisions were made,
to better visualize the fracture line, the joint was
flexed, and the fragments were reduced. K-wires
were placed crosswise from the lateral and medial
sides of the sulcus trochlearis, and their progression
was ensured by contacting the opposite cortex
along the intramedullary canal, and fracture fixation
was complete (Figure 1). The fracture line and joint
area were washed with isotonic sodium chloride
(0.9%) and closed according to the incision line
technique.

Figure 1: Intraoperative view of pin insertion to
the femur condyle.

Postoperative care RIB was applied to the
operated extremity for 2-3 weeks by changing it
once a week. Skin sutures were removed after 14
days. Owners of the patient were instructed to keep
the patient at cage rest for 30 days and to perform
a passive movement (flexion and extension) of the
affected limb after removal of the RJB to improve
joint motion.

Craniocaudal and mediolateral images of the
involved extremity were taken immediately after
the operation. Follow-up radiographs were taken at
regular intervals (2 weeks - 12 weeks). Radiographs
taken were evaluated for the status of fracture
reduction, stability of the implant, progression of
fracture healing, and any complications that may
occur.

Results

Dynamic  intramedullary  cross  pinning
technique was applied to treat supracondylar femur
fractures in 12 cats in our study. Of the implanted
cats, 8 are hybrid, 2 are angora cat, 1 is Russian
blue, 1 is British shorthair. Of the patients, 4 were
male, 8 were female, their average age was 13
months, and their weight range was 3.65 kilogram
(kg). Of the patients, 10 fractures were caused by
falling from a height, 1 by a traffic accident, and 1
by the pressure applied on them. Of the patients,
Salter-Harris type | fractures were observed in 1,
Salter-Harris type Il fractures in 7, Salter-Harris type
IV fractures in 3, and diaphyseal femur fractures in
1 patient. In addition to these fractures, 5 of the
cats had pneumothorax, 1 had caput femoris
fracture, 1 had a segmented diaphyseal femur
fracture, and 1 had bilateral humerus condylar
fracture. In  the dynamic intramedullary
crosspinning technique for supracondylar femur
fractures, in 3 cases, 2 K-wires of 2mm thickness
were used, in 7 cases, 2 K-wires of 1.5 mm thickness
were used, and in 2 cases 2 K-wires of 1 mm
thickness were used. In 3 cases with Salter-Harris
type IV fractures, an intercondylar screw (2.0 mm)
was placed to stabilize the condyles together with
the K-wires. In eight cases, it was observed that
they used their extremity after removing the
bandage on the relevant extremity (2 weeks later).
In two cases with Salter-Harris type IV fractures,
apart from the supracondylar femur fracture,
limping was observed due to fractures in other
extremities (inability to bear weight). However, it
was observed that he used his extremity after the
healing of other fractures was completed. In a case
with a Salter-Harris type IV fracture, narrowing and
limping were observed in the joint angle due to
damage to the joint caused by trauma. In a case
with a Salter-Harris type | fracture, 5 days after the
operation, it was observed that pin migration was
formed because there was no restriction of
movement area, and then it was treated with
crosspinning application. Apart from this, no
complications such as postoperative pin migration,
pin, and screw breakage were encountered in any
animal. On radiographic examinations made, it was
determined that sufficient callus tissue was formed
on the 35th and 40th days. In 10 of the patients, full
recovery and return to normal extremity
movements were achieved without complications
(Figure 2). There was a delay in healing due to pin
migration in 1 of the patients and the development
of infection in the surgery area in 1 of the patients;
however, after the use of antibiotics, the infection
was suppressed, and recovery was observed (Table
1).
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Table 1. Details and clinical outcomes of 12 cats postoperatively

Case Race Age | Gender Body Fracture type Cause of Trauma Additional Treatment Outcomes
no (Mon weight orthopedic method
th) (kg) injuries
1 Crossbreed 30 M 4 Salter-Harris Type IV Falling from high Fracture of DICPT and Decrease range of
humeral condylus ISA motion and
(bilateral) lameness
2 Crossbreed 24 F 3.5 Salter-Harris Tip Il Falling from high Comminutedfem DICPT Functional healing
oral shaft fracture
(lefthinlimb)
3 Crossbreed 3 F 1.1 Salter-Harris Type Il Road traffic accident None DICPT Failure followup
trauma
4 Crossbreed 8 F 3.5 Salter-Harris Type Il Falling from high Femoral shaft DICPT Functional healing
fracture (right
hindlimb)
5 Crossbreed 9 M 3.7 Salter-Harris Type Il Falling from high None DICPT Functional healing
6 Russian Blue 3 F 1.2 Salter-Harris Type Il Falling from high None DICPT Functional healing
7 Crossbreed 15 F 3.8 Salter-Harris Type Il Falling from high None DICPT Failure follow up
8 British 7 M 3.2 Salter-Harris Type IV Falling from high None DICPT and Functional healing
Shorthair ISA
9 Angora cat 24 M 4.6 Salter-Harris Type IV Falling from high None DICPT and Functional healing
ISA
10 Angora cat 12 F 34 Salter-Harris Type Il Falling from high Femoral head DICPT Functional healing
fracture
11 Crossbreed 8 F 3,5 Diaphyseal Femur Falling from high Salter-Harris Type DICPT Functional healing
Il
12 Crossbreed 12 F 3,7 Salter- Harris Type | Pressure induced fracture None DICPT Pin migration

M: Male, F: Female, DICPT: Dinamic intramedullary cross pinning technique, ISA: Intercondular screw application
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Figure 2: Craniocaudal and mediolateral radiographic views of femur fracture before (A), postoperatively (B),

2 weeks (C) and 2 months (D) after dynamic intramedullary cross pinning of femur fracture.

Discussion

Plates, external fixators, rush pin, cross-pin
and single or stack pin implementation of
intramedullary (IM) pin are frequently used
fixation methods in simple distal femur fractures in
cats and dogs. Plate osteosynthesis and external
fixator application are frequently preferred in
distal femur fractures. Nevertheless, it is known
that plate and external fixator application, which is
one of these techniques, is disadvantageous
compared to IM pin application in terms of time
and cost (Altunatmaz, 2017; Beale, 2004). IM pins
resist bending force but are very weak against
rotation (Syam et al, 2012). Cross pins are
significantly stronger than single IM pin
applications (Sukhiani and Holmberg, 1997). Cross
pins are indicated for simple transversal or short
oblique fractures in cats and small dogs, and adult
animals (Lidbetter and Glyde, 2000; Sukhiani and
Holmberg, 1997). It is stated that cross-pin fixation
of femoral supracondylar fractures, compared to
single pin fixation, increases the stabilization of the
fracture fragments by contacting the bone at more
than one point, thus providing early fracture union
(Aithal et al., 1998). Complications such as pin
migration, osteomyelitis, instability, lameness,

nonunion, and malunion were reported in pin
applications (Newton, 1985; Stigen, 1999).
Lidbetter and Glyde (2000) stated that a
supracondylar femur fracture predisposed the
animal to soft tissue complications such as
quadriceps  contracture, resulting in  stiff
hyperextension of the affected leg and reduced
flexion of the knee joint. In one study, the dynamic
intramedullary cross pin technique was used in
distal femur fractures of dogs, and it was reported
that it provides good stability and recovery without
any complications in the postoperative follow-up
(Dn et al., 2014). Robinson (2000), as for that,
applied rush pin in distal femur fractures of cats
and reported complications such as postoperative
pin  migration and caudal metaphyseal
proliferation. In the present study, a dynamic
intramedullary crosspinning technique was used
for distal femur fractures and Salter-Harris type 2
and 4 fractures of cats. In parallel with the studies
conducted, postoperative Robert Jones bandages
and area restrictions were applied to the animals.
Pin migration complications reported in previous
studies (Robinson, 2000; Stigen, 1999), occurred in
one animal in our study. The reason for pin
migration in this animal is thought to be related to
the animal is a tough-tempered animal and does
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not accept the postoperative bandage; animal
owners do not narrow the area and release the
animal in the postoperative period. Apart from
this, no complications were encountered.

In one study conducted, it was reported that
supracondylar femur fractures are mostly seen in
animals aged 3-9 months (Gill et al., 2018).
Robinson (2000) reported that cats with
supracondylar femur fractures are adult cats in his
study. It is seen that the animals included in the
study are mostly between 3-10 months old, and
this situation is compatible with the study of Gill et
al. (2018). Considering that cats’ growth plates
close later than dogs (Smith, 1969), this is thought
to be related to the fact that young or young adult
animals are more mobile, and their growth plates
are not yet closed.

Palmer et al. (1988), reported that
normograde im pin application in femur fractures
might be less likely to cause sciatic nerve injury,
especially in midshaft and distal fractures,
compared to retrograde application. During
retrograde application, keeping the hip joint
slightly extended and adduction of the leg
minimizes soft tissue penetration and prevents the
exposed pin from damaging the sciatic nerve
(Deyoung and Probst, 1993). It is reported that
there is no problem such as sciatic nerve damage
in the dynamic intramedullary pin technique, and it
gives good results in distal diaphysis fractures
(Beale, 2004). In the present study, no neurological
problems such as sciatic nerve damage were
encountered in consequence of the dynamic
intramedullary cross-pinning technique applied to
distal femur fractures. Consequently, the dynamic
intramedullary cross-pinning application is an easy,
inexpensive, and reliable technique for feline
supracondylar and distal diaphyseal femur
fractures, and it is recommended to be used in the
treatment of this type of fracture.
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Abstract: Climate change has caused increasing Vibrio parahaemolyticus infections in areas unaffected by this pathogen.
Water temperature is an important ecological factor. It is consequently of high importance to follow V. parahaemolyticus in
aquatic environments and foods. The aim of this work was to detect the presence of V. parahaemolyticus in Tigris River
from eight different sites namely Malabadi Bridge, Fiskaya, Ong6zIi Bridge, Bagivar, Pamukgay, Ambarcay, Seyrantepe and
Silvan. Total 480 samples of water and fish were used for V. parahaemolyticus detection. Thiosulphatecitrate-bile salt
sucrose (TCBS) Agar was employed for bacteria isolation for 24 h at 37°C. The dominant uniform bacterial colonies were
purified by streaking onto the TCBS agar plates three times. Identification of this pathogen was made by PCR. A total of 480
water and fish samples were analyzed. According to the results, V. parahaemolyticus was detected in 40 (6.6%) fish samples
taken from the Seyrantepe region.

Keywords: Fish, PCR, Vibrio parahaemolyticus, Water.

Dicle Nehrindeki Balik ve Su Orneklerinde Vibrio parahaemolyticus’un PCR Yontemi ile
identifikasyonu

Ozet: iklim degisikliginin bir sonucu olarak artan sayida Vibrio parahaemolyticus enfeksiyonu tespit edilmistir. Su sicaklig
¢ok glclu bir ekolojik faktordir. Dolayisiyla su ortamlarinda ve su Urlinlerinde V. parahaemolyticus'u takip etmek 6nem
arzetmektedir. Bu galismanin amaci, Dicle nehrinde bulunan Malabadi Koprisi, Fiskaya, Ongozli Koprisl, Bagivar,
Pamukgay, Ambargay, Seyrantepe ve Silvan olmak Uzere sekiz farkh yerdeki Vibrio parahaemolyticus'un varligini
arastirmaktir. Bu amagla toplam 480 su ve balik numunesi kullanilmigtir. Bakteri izolasyonu igin 6rnekler Tiyosiilfatsitrat-
safra tuzu sukroz (TCBS) Agara ekim yapilmig, 37°C'de 24 saat inkiibe edilmistir ve bakteri kolonileri, TCBS agar plakalarina
U¢ kez sirme yoluyla saflastirilmistir. Patojenin kesin tespiti PCR testi ile gergeklestirilmistir. Arastirmanin sonucunda
Seyrantepe'deki 40 (6.6%) adet balik 6rneginde patojenin varligi tespit edilmistir.

Anahtar kelimeler: Balik, PCR, Su, Vibrio parahaemolyticus.

Introduction

Infections with Vibrio spp. have increased The number of Vibrio cases has been found to rise

worldwide by ongoing climate change (Logar-
Henderson et al., 2019) Vibrio parahaemolyticus is a
Gram-negative bacterium that inhabits estuarine
and marine waters and grows in various
temperatures. The highest density of this organism
occurs when the water temperature is 20-30°C
(Givens et al., 2014). The organism is a human
pathogen and can cause gastroenteritis and
septicemia because of consuming a variety of raw
sea food ( Constantin de Magny et al., 2009). This
disease is usually observed in immunocompromised
individuals ( Froelich and Daines 2020).The surface
temperature of rivers and estuaries has increased
more quickly due to climate change than that of
oceans (EEA 2012) High surface temperature in
water provides optimum environmental growth
conditions for Vibrio species (Vezzulli et al., 2013)

in line with increased water surface temperature
(Semenza et al., 2017). Water temperature is an
essential part of chemical and biochemical
processes in aquatic ecosystems. The Tigris River is
one of the largest rivers in the Middle East and
Diyarbakir is the greatest city and the largest urban
place in the Tigris Basin in Turkey (Murib et al.,
2017) It has been progressively developing through
the southeastern Anatolia Project (GAP), and is one
of the most important industry, agriculture and
animal husbandry centers in the Tigris Basin.The
Tigris River is an important water source for the city
( Varol et al., 2010) Therefore, we felt the need to
investigate of Vibrio parahaemolyticus of Tigris
River in Diyarbakir. Accordingly, the present study
was undertaken to identify V.parahaemolyticus and
to assess.
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Material and Methods

Sample Collection: This study was conducted
in Turkey on Diyarbakir. Four hundred and eighty
water and fish samples were obtained from
selected eight areas along the Tigris River in
Diyarbakir. The analyzed fish species were Cyprinion
macrostomum, Alburnus mossulensis, Capoeta
trutta, Capoeta umbla, Garra variabilis and Garra

rufa . Fish weight was between 70 gr and 190 gr.
Fish meat was analyzed. The water samples were
collected from the water surface into sterile glass
bottles. Fish samples were collected with a fishing
net and transported to the laboratory in the ice box
for analysis within two hours of collection.
Laboratory work was conducted in the Department
of Veterinary Medicine and Bioeks the STI R & D
Technologies Ltd., Turkey.

Figure 1. Eight sampled points in Tigris River.

RINA ™ M14 for nucleic acid (NA) extraction
from samples Nucleic Acid Isolation Kit (Cat No: RN-
NA-14-120-192) and RINA ™ M14Nucleic Acid
Extraction Robot (Cat No: RN-NA-302-100) ) (Bioeks
the R & D Technologies Ltd. Sti., Turkey) were used.
Fish meat samples were homogenized by vortexing
with four different chemicals. The homogenate (550
pL) was loaded into the robot. The water samples
(550 pL) were loaded directly into the robot. A
robot was loaded molecular-scale water (550 plL) as
a negative control. Bio-peedy®vibrioparahaemo-
lyticus Real-Time PCR Detection Kit (Cat No. BS-DTC-
121-100) (Bioeks the STI R & D Technologies Ltd.,
Turkey) vecobas® TagMan® 48 Analyzer (Roche
Diagnostics, USA) were used. With COBAS®
TagMan® 48 Analyzer Software, threshold cycle
numbers (Cq) were calculated and the shape of the
propagation curves was examined. Non-sigmoidal
curves were recorded as negative . Nucleic acid

extraction was successfully recorded for reactions
with IC threshold cycle number Cq <34. 37<Cq is
negative; A positive result was recorded if Cq <37.
Samples that gave negative results in negative
control reaction and positive results in Vibrio
parahaemolyticus reaction were evaluated as Vibrio
parahaemolyticus positive and the following results
were obtained (THSK, 2019).

Results

A Total of 480 water and fish samples were
analyzed (Fig. 2,3) According to the results V.
parahaemolyticus was detected in 40 (6.6. %) fish
samples taken from the Seyrantepe region (Table
1). The upwardly increased sigmoidal curve seen in
Fig. 2 showed the sample of fish taken from
Seyrantepe. It was an indication that V.
parahaemolyticus was found in this sample.
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Figure 2. Growth curves were obtained from the tested samples. The sigmoidal curve show in the above

graph yielded obtained from the Seyrantepe locality

fish sample (40.92 Cq).
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Figure 3. Internal control proliferation curves were obtained from the tested samples.

Table 1. Threshold cycle numbers (Cq) and test result of tested samples.

Sample IC Cq V.parahaemolyticus Cq Extraction V.parahaemolyticus
Negative Control 23.55 - Successful Negative
Ambarcay Water 25.46 - Successful Negative
Malabadi Bridge Water ~ 24.86 - Successful Negative
Fiskaya Water 24.72 - Successful Negative
Fiskaya Fish 27.43 - Successful Negative
Pamukgay Water 25.13 - Successful Negative
Pamukgay Fish 26.14 - Successful Negative
Bagivar Water 25.01 - Successful Negative
Bagivar Fish 27.77 - Successful Negative
Silvan Water 25.08 - Successful Negative
Silvan Fish 26.93 - Successful Negative
Ongozll Bridge Water 24.27 - Successful Negative
Ongozli Bridge Fish 28.01 - Successful Negative
Seyrantepe Water 24.59 - Successful Negative
Seyrantepe Fish 27.75 40.92 UnSuccessful Pozitive

Discussion and Conclusion

V. parahaemolyticus is a natural inhabitant in
estuarine and marine environments worldwide
(Mok et al., 2019a). Over the years, the epidemic of
V. parahaemolyticus infections has been a
significant public health problem for the number of
its infections has increased in many countries
(Hemmat et al., 2018): It has been observed in Chile,
the United States, Asia, Europe and Peru during the
last decades. These epidemics were linked to
gradual water temperature increases (Velazquez-
Roman et al.,, 2014). Various studies have shown
that environmental factors such as temperature,
turbidity, amounts of organic matter, water salinity
cause V. parahaemolyticus infections (Siddique et
al.,, 2021) V. parahaemolyticus causes at minimum

30000 infections per year most of them are
gastroenteritis (Xie et al., 2015). The highest
densities of this organism occur when the water
temperature is 20-30°C (DePaola et al., 2003). V.
parahaemolyticus, widely dispersed in estuarial and
coastal marine waters has been detected from
water, sediment, and different species of fish
(Federici et al., 2018) The present results showed
that V. parahaemolyticus was detected in fish
samples (6.6%) taken from the Seyrantepe region
(Table 1, Figure 2). The water temperature in this
area was 32°C. These results suggest that it is
correlated to water temperature as reported by
other researchers (Adesiyan et al., 2021). Hemmat
et al. (2018) reported that V. parahemolyticus spp.
isolated from the examined fish samples were 8%
and 12% for freshwater and marine water fish
respectively. Conversely, Sanjeev (2002) informed
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that the rate of V. parahaemolyticus in fresh,
marine and brackish water fish varied from 35 to
55%. Terentjeva et al. (2015), said that Vibrio
species could be found on the skin, chitinous shell,
gills, intestinal tracts, kidney, and liver of fish or
shellfish. Besides, the resource of the
contamination may be human feces or sewerage
Martin et al. (2004) stated that 24 % of catfish and
40 % of red tilapia samples were infected with V.
parahaemolyticus in work from Malaysia (Noorlis et
al., 2011). On the other hand, from water samples
V. parahaemolyticus was detected in 15.6% (Guin et
al,, 2019). In the presented study, it was not
detected in water samples. The reason for this may
be salinity, stream, and depth. These water
characteristics also vary temporally and spatially
throughout the river. V. parahaemolyticus is
positively connected with water temperature,
negatively associated with water clarity (Kwit et al.,
2019). For these reasons, it may not have been
detected in water samples. Temperature, season,
salinity, methods of identification, study area,
source of samplesand temperature during storage
or even transpo-rtation may affect the existence of
V. parahaeomolyticus. Rivers are the most
important freshwater resource for humans, plants
and animals. Water is contaminated by industrial
waste, sewerage, and human activities. These
bacteria, which are closely related to human health,
should be detected regularly. Ahmed et al. (2018)
reported that from fresh water fish and human
stool were detected in 5% and 3%. Many
researchers have been studied to define the
relationship between V. paraheomolyticus existence
and environmental factors like temperature,
dissolved  oxygen, salinity and  nutrients.
Consequently, these water quality properties can be
used in a predictive way to define when this
pathogen may be present (Gayatri, 2011). In this
study, the presence of V. parahaemolyticus was
determined and its importance for public health
was emphasized. In addition, it has been concluded
that by carrying out these studies regularly,
poisoning from these bacteria can be prevented,
and the public should be informed.
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Case Report

Surgical Management of Abortion in a Rat
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Abstract: The gestation period of rats is on average 21 to 23 days. Conceptus can be detected by ultrasonography after the
8-9th days of the pregnancy. The total number of fetuses per pregnancy is 1 to 20. In some cases, abortion occurs
depending on many etiological factors, and it is the most common complication of pregnancy. The subject of the present
case report was the surgical management of spontaneous abortion using inhalation anesthesia in a rat. The material of the
case report was a female albino 2-year- old rat weighing about 450 gr. The rat was admitted with vaginal bleeding and
abortion in to the clinic. In anamnesis, it was reported that a pup was stillborn about three hours ago and then no other
pup was delivered. Furthermore, it was informed that there was ongoing vaginal bleeding since the last 4-5 hours. Upon
physical examination and ultrasonography, the case was diagnosed as abortion. It was decided to intervene with the
abortion by surgery. The rat was premedicated subcutaneously with atropine sulphate and general anesthesia was induced
with isoflurane through inhalation. Then, celiotomy was performed at cauda umbilicus. In total, 13 non viable fetuses were
removed from both uterine horns. Incision wounds were sutured and the rat was evenly awakened from anesthesia and
discharged. In conclusion, surgical management of the abortion case using inhalation anesthesia was successfully
performed on the rat.

Keywords: Abortion, Fetus, Rat, Surgery.

Bir Sicanda Abortusun Cerrahi Yonetimi

Ozet: Sicanlarda gebelik siiresi ortalama 21 ila 23 giin arasindadir. Konseptus gebeligin 8-9. giinlerinden sonra
ultrasonografi ile tespit edilebilir. Gebelik basina toplam fetis sayisi 1 ile 20'dir. Bazi durumlarda, birgok nedene bagl olarak
abort meydana gelir ve gebeligin en sik gorilen komplikasyonudur. Bu olgu sunumunun konusu, bir sicanda spontan
abortusun inhalasyon anestezisi ile cerrahi yonetimiydi. Olgu sunumunun materyali, 2 yasinda ve 450 gr agirhginda disi bir
albino sigandi. Sigan vajinal kanama ve abort sikayeti ile klinige getirildi. Anamnezde, bir yavrunun yaklasik ti¢ saat énce 6lu
dogdugu ve ardindan baska yavrunun dogmadigi bildirildi. Ayrica son 4-5 saattir devam eden vajinal kanama oldugu bilgisi
verildi. Fiziksel ve ultrasonografi muayenesinde olguya abortus tanisi kondu. Cerrahi midahaleye karar verildi. Sigana
premedikasyon olarak deri alti yolla atropin siilfat uygulandi ve genel anestezi inhalasyon yoluyla izofluran ile indiklendi.
Daha sonra gobek deliginin gerisinden ensizyon yapildi. Uterusun iki kornusundan toplam 13 6l fetls gikarildi. Ensizyon
hatti dikildi ve sigan anesteziden sorunsuz sekilde uyandirilarak taburcu edildi. Sonug olarak, sicanda abort olgusunun
inhalasyon anestezisi ile cerrahi yonetimi basariyla gerceklestirildi.

Anahtar sézciikler: Abort, Cerrahi, Fetiis, Sigan.

Introduction

It is known that the gestation period of rats
averages 21 to 23 days (Kazerooni et al., 2006).
Pregnancy can be determined by abdominal
palpation, nipple enlargement, mammary
development, increased body weight in the second
week of the pregnancy. Embryo can be detected by
ultrasonography after the 9th days of the pregnancy
(Ypsilantis et al., 2009). The total number of fetuses
per pregnancy can be about 9 (1 to 20) (Bekyiirek,
2002). Abortion occurs depending on many
aetiological factors (He and Sun, 2018; Zhang et al.,
2016) and is known to be the most common
complication of pregnancy. It was reported that
miscarriage could occur in one-fifth of all
pregnancies (Barrington et al., 1996). Abortion is a

situation that should be treated. The aim of this
study was the surgical management of spontaneous
abortion using inhalation anesthesia in a rat.

Case History

The material of the case report was a 2-year-
old female albino rat weighing about 450 gr. The rat
was admitted with vaginal bleeding and abortion to
Clinic of Obstetrics and Gynecology, Faculty of
Veterinary Medicine, Ankara University, Turkey. In
anamnesis of the rat owner, it was reported that a
pup was stillborn about three hours ago and then
no other pup was delivered. Furthermore, it was
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informed that there was ongoing vaginal bleeding
for the last 4-5 hours. Upon physical examination of
the rat, it was found that its pulse and respiratory
rates were high and rectal temperature was low.
Additionally, vaginal discharge and bleeding were
detected. And then, transabdominal
ultrasonography was performed to determine if
there were other pups unborn in the uterus. Thus,
unborn pups were found. Heartbeats, however,
could not be determined in any of them. It was
thought that all the pups dead. The case was
diagnosed as abortion according to findings
obtained from examination and anamnesis. After
these procedures, it was decided to intervene with
the abortion by surgery. First, the mid-ventral
region of abdomen was prepared for operation. The
rat was premedicated subcutaneously with atropine
sulphate (0.045 mg/kg body weight). General
anesthesia was induced with isoflurane through
inhalation without pre-anesthesia. Moreover,
anesthesia was performed with a mask without
intubation (Figure 1).

Figure 1. Uterus horns exteriorized from abdominal
cavity and exanimate pups.

For this purpose, 0.3-liter oxygen and isoflurane as
much as 3% of oxygen per minute was performed.
After providing  general anesthesia, an
approximately 2 cm long celiotomy was performed

in the cauda umbilicus. And then, the left and right
uterine horns were identified and were exteriorized
from the abdominal cavity. An incision was
performed to the right horn near bifurcation of the
uterine. Subsequently, a total of 13 exanimate pups
were removed from both uterine horns (Figure 1).
The uterine was sutured with the utrecht method
and incisions of skin and muscles were closed by
simple single suture.The surgical wound was
managed with povidone iodine without a bandage.
The rat was evenly awakened from anesthesia and
discharged alive and well.

Conclusion and Discussion

The case was diagnosed as abortion because
pups weren’t completely developed. The animal
owner's anamnesis also confirmed this diagnose, as
normal delivery time would be 3-4 days later. So,
the abortion occurred on the 18th day after mating.
But, the cause of abort was unknown. Causes of
abortion generally are things such as chromosomal
abnormalities, immune responses (He and Sun,
2018), disruption of the neuroendocrine mechanism
(Narotsky et al., 2000), malnutrition or any diseases
(Barrington et al., 1996) and levels of some
hormones (Zhang et al.,, 2016). The cause of
abortion was not investigated in this case report.
Inhalation anesthesia was chosen for the surgery
because it has the adjustable anesthesia depth and
concentration. Due to this reason it safer than
injectable anesthetics (Brunson, 1997). There were
no complications during and after the operation. In
conclusion, no similar research reported could be
found, but surgical management was successfully
performed in this abortion case. We think that
periodic follow-up of the pregnancy process in rats
would be beneficial for the health of the fetuses
and the mother, and inhalation anesthesia can be
used safely in cases requiring surgical intervention
in the delivery process.
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Ozet: Olgumuzu klinigimize sag ayakta topallik ve tibiotarsus bélgesinde sislik sikayeti ile getirilen 2-3 yaslarinda, Bagdat
gluvercini olusturdu. Radyografik muayenede sag tibio-tarsus bélgesinde siddetli yumusak doku Gremeleri ve kemik dokuda
lizis gozlendi. Yapilan klinik ve radyolojik muayeneler sonucunda sag ekstremitenin amputasyonuna karar verildi.
Operasyon, genel anestezi altinda femoro-tibial eklemin yaklasik 5 mm proksimalinden gergeklestirildi. Histopatolojik
inceleme icin gonderilen materyalde makroskobik olarak, sag ekstremitenin tibio-tarsus bélgesinde yaklasik 3x2 cm ¢apinda,
elastik, yer yer sert kivaml tGremeler belirlendi. Deri ylzeyi Ulseratif ve nekrotik manzaradaydi. Kitlenin kesit yizl gri-beyaz
renkte olup, yer yer kanamali ve nekrotik goériinimdeydi. Mikroskobik muayenede ise yogun vaskiler stromayla
cevrelenmis alanlarda yiiksek reaktif kemik dokusu gorildi. Yapilan degerlendirmeler sonucunda olguya dev hiicreli
osteosarkom tanisi konuldu. Bu olgu sunumu ile bir Bagdat gilivercininde ortaya ¢ikan dev hiicreli osteosarkomun klinik,
radyolojik ve histopatolojik 6zellikleri hakkinda literatiire katki saglamak amacglandi.

Anahtar Kelimeler; Dev hlicreli osteosarkom, Giivercin, Timoér.

The Case of Giant Cell Osteosarcoma in a Baghdad Pigeon: First Record in Turkey

Abstract: Our case was a 2-3- year-old Baghdad pigeon brought to our clinic with complaints of lameness in the right foot
and swelling in the tibiotarsus region. The radiographic examination showed severe soft tissue growths, and lysis in the
bone tissue were observed in the right tibio-tarsus region. As a result of clinical and radiological examinations, it was
decided to amputate the right extremity. The operation was performed under general anesthesia from approximately 5 mm
proximal to the femuro-tibia joint. In the material sent for histopathological examination, growths of approximately 3x2 cm
in diameter, with elastic and hard consistency, were determined in the tibio-tarsus region of the right extremity. The skin
surface was ulcerative and necrotic. The cross-sectional surface of the mass was gray-white and had a hemorrhagic and
necrotic appearance. Microscopic examination revealed highly reactive bone tissue in areas surrounded by dense vascular
stroma. As a result of the evaluations, the patient was diagnosed with giant cell osteosarcoma. This case report aimed to
contribute to the literature about the clinical, radiological, and histopathological features of giant cell osteosarcoma in a
Baghdad pigeon.

Keywords: Giant cell osteosarcoma, Pigeon, Tumor.

Giris

Osteosarkomlar, tlimoér hicrelerinin saghkli kemik
hicrelerinden farkli olarak olgunlasmamis osteoid
adi verilen kemik yapilari Gretmeleriyle ortaya ¢ikan
ve nadir gorilen kotid huylu primer kemik
timorleridir (Cavalcanti ve ark., 2004; Mallick ve
ark., 2020). Etiyolojileri hala bilinmeyen bu
timorlerin lokal agresif ve kemik dokuyu yikimlayici
Ozellikleri vardir (Sapierzynski ve ark., 2017). Evcil
hayvanlarda osteosarkomlar, matriks
gorinamlerine gobre osteoblastik, kondroblastik,
fibroblastik, teleangiektatik ve dev hiicre tipleri
olarak siniflandirilabilen heterojen timorlerdir
(Farjanikish ve ark., 2018; Oryan ve ark., 2015). Dev
hicreli osteosarkom, lezyonlu bélgedeki kanamali
ve damarh alanlarda osteoklastik 0Ozellikte dev
hicreler bulunduran, tiim osteosarkom olgulari
arasinda insidansi %3 olan nadir bir osteosarkom

turddar ve ilk kez 1986 yilinda Bathurst ve
arkadaslar tarafindan bir insanda rapor edilmistir
(Mallick ve ark., 2020; Mikaelian ve ark., 1998;
Oryan ve ark., 2015). Dev hiicreli osteosarkomlar
veteriner literatirinde c¢ok nadir gorilen bir
osteosarkom alt tipidir. Evcil hayvanlarda daha cok
kedi ve kopeklerde; tibia, femur, ulna, radius ve
humerusta bildirilmistir (Amann ve ark., 2007).

Veteriner hekimlikte, kanath hayvanlarda
acitklanan vaka sayisinin az olmasi nedeniyle dev
hicreli osteosarkomun klinik ve patolojik yonleri
hakkinda bilgi yetersizdir. Bu olguda bir Bagdat
glvercinin de rastlanan dev hiicreli osteosarkomun
klinik, radyolojik ve histopatolojik goriinimleri
hakkinda bilgilendirme amaglandi.
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Olgunun Sunumu

Bu vaka takdiminin konusunu, Harran
Universitesi Hayvan Hastanesi Cerrahi Klinigi'ne
getirilen, tahmini 2-3 yaslarinda erkek bir giivercin
olusturdu. Hayvan sahibinden alinan anemnezde,
glvercinin  sag bacaginda topallik ve eklem
bolgesinde sislik bilgisi alindi.  Yapilan klinik
muayenede ilgili ekstremitenin tibiotarsal eklem
bolgesinde lokal sert bir sislik ve agr oldugu
saptandi (Sekil 1).

Yapilan radyografik muayene sonucunda sag
tibiotarsusunda proliferatif bir periosteal reaksiyon
ile siddetli kemik erimesi goruldi. Ayrica medial ve
lateral yumusak doku kitlesi mevcuttu (Sekil 2A, B).

[ateral

yumusak doku

kitlesi

kitlesi

Proliferatif
periosteal
reaksiyon

Sekil 2. Osteosarkomun dorsopalmar pozisyondaki radyografik bulgulari (A),. Osteosarkomun mediolateral pozisyondaki radyografik

bulgulari (B).

Bu sonuglar degerlendirildikten  sonra,
ekstremitenin amputasyonuna karar verildi. Bu
amagla guvercine 35 mg/kg dozda ketamin
hidrokloriir (Ketasol %10, interhas, Ankara, Tiirkiye)
uygulandi. Bolgenin operasyon igin uygun sekilde
tiras ve dezenfeksiyonu yapildi. Orosz ve ark. (1992)
tarafindan yayinlanan protokole goére femura
lateralden bir yaklasim yapildi. Bolgedeki kaslar,
ligamentler ve damarlar tibiotarsusun vicuttan
ayrilmasini saglamak icin kesilerek ligatlir uygulandi.
Femur distalinin yaklastk 5 mm proksimalinden
amputasyon gercgeklestirildi. Bolgesel kaslara
femuru kapatacak sekilde 5/0 PGA iplik kullanilarak
basit strekli dikis uygulandiktan sonra, deri 5/0 ipek
iplik ile basit ayri dikislerle kapatildi Operasyondan
sonraki tedavide agri kesici meloksikam (Bavet
Meloxicam, Tuzla/istanbul) 0.3 mg/kg ve antibiyotik
iceren oral toz (Vitaform, Vetas, Tirkiye) 0.6-0.8
g/kg dozunda, 7 gin kullanildi. Dikigleri 10 giin
sonra alindi ve amputasyon alaninin ve genel
durumunun gayet iyi oldugu gozlendi. Patoloji

sonucunun bilgisi hasta sahiplerine iletildi ve
olgunun siireci hakkinda bilgi verildi. Hasta takibi
sonucunda amputasyondan 47 giin sonra givercinin
oldigi bilgisine ulasildi. Hasta sahibinden alinan
bilgiler dogrultusunda 6lmeden 2 giin 6nce
glvercinde surekli tek ayagini kullandigi igin hareket
alaninda zorlanmalarin arttig, istahsizlik ve halsizlik
gozlendigi bilgisi alindi.

Ampute edilen ekstremite histopatolojik
inceleme amaciyla formalin igerisinde patoloji
laboratuvarina goénderildi. Kitlenin histopatolojik
incelemesinde alinan dokulardan hazirlanan kesitler
hematoksilen-eozin  ile  boyandi.  Gonderilen
materyalde makroskobik olarak, sag ektremitenin
tibiotarsus bolgesinde yaklasik 3x2 cm c¢apinda,
elastik yer yer sert kivamli, yizeyi (lseratif ve
nekrotik manzaradaydi. Kesit yizi gri-beyaz renkte
olup, yer yer kanamali ve nekrotik gériinimdeydi.
Genis alanlar seklinde fibréz yumusak dokuya invaze
kemik dokusuyla karsilagildi. Mikroskobik bulgular
ise yogun vaskiler stromayla ¢evrelenmis alanlarda
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yuksek reaktif kemik dokusu goérildi. Bu alanlarda
¢ok sayida genis sitoplazmali ve ¢ok cekirdekli (20-
30) osteoklast benzeri dev htcreleri dikkati gekti.
Ayrica genis alanlarda neoplazik 6zellikler gosteren
ve ¢ok sayida atipik mitotik aktivitenin oldugu

osteoklastik hticrelerin varligi gézlendi (Sekil 3). Bu
alanlarda kanama alanlari ile  hemosiderin

pigmentleri ve makrofajlardan olusan yangisal
hicreler gorildi. Bu dogrultuda dev hicreli
osteosarkom olarak tanimlandi.

Sekil 3. Cok sayida osteoklastik dev hiicresi (oklar). HxE.

Tartisma

Dev hiicreli osteosarkomun insanlarda geng
yaslarda, kopeklerde ise ergin yaslarda ortaya ¢iktigi
bildirilmistir (Amann ve ark., 2007). Ayrica kedi,
kopek ve ratlarda yapilan ¢alismalarda daha ¢ok
erkek hayvanlarda ortaya ciktigl rapor edilmistir
(Mikaelian ve ark., 1998). Bu olgumuzda ise; dev
hicreli osteosarkom geng yaslardaki, erkek Bagdat
glvercininde tespit edilmistir.

Dev hiicreli osteosarkomun klinik bulgulari
spesifik olmamasina ragmen genellikle bolgede
kiglik bir sislik ile baslayan, agri ve genel durum
bozukluguyla karekterize lokal agresif kemik
yikimlayici  timéorlerdir (Cowan ve Singh, 2013;
Wiilling ve ark., 2003). Bu tiimorlerde kisa sirede
bolgesel sisligin arttig1 ve asiri agresif bir hale geldigi
yapilan galismalarda bildirilmistir (Mallick ve ark.,
2020). Benzer bir durum bu olguda da karsilasiimis
olup, eklem bdlgesindeki sislik kisa siirede artmistir.

Osteosarkom, kanatli hayvanlarda en sik
apendikiiler iskelet kemiklerinde go6rilmektedir.
Uzun kemiklerin proksimal ve distal kisimlarinda

lokalize olarak radius, humerus, femur, tibiotarsus,
ve tarsometatarsusta rapor edilmistir (Cavalcanti ve
ark., 2004; Lamb ve ark., 2014). Kuslarda
osteosarkomun tespit edildigi diger yerler,
mandibula, orbita ve intraokiler bolgedir (Reavill,
2004). Bu olguda ise yapilan genel muayene ve
radyografik muayane dogrultusunda hayvanda
sadece tibiatarsus kemigin etkilendigi
gozlemlenmistir.

Kanath hayvanlarda osteosarkom olgularinda
yapilan radyografik muayeneler hakkinda yeterli
veri bulunmamaktadir (Lightfoot, 2006). Bazi
vakalarda tarif edilen lezyonlar arasinda radyografik
bulgu olmamasi, bazilarinda hafif periosteal
reaksiyon bulunmasi, bazilarinda ise kemik
proliferasyonu ve kemik erimesi gibi bulgular
bildirilmistir (Fordham ve ark., 2010; Mayer ve ark.,
2009). Karsinomlar, evcil ve ciftlik hayvanlarinin en
yaygin timorlerinden olup tedavisinde radikal
cerrahi genel ilkeler uygulanmaktadir (Yavuz ve
Yumusak, 2017). Bu c¢alismamizda da Bagdat
glvercinde radyografik olarak proliferatif periosteal
reaksiyon ile kemik erimesi tespit ettigimiz icin
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radikal cerrahi teknik olarak amputasyon tercih
edilmistir.

Dev hiicreli osteosarkomlar, Enneking siniflama
sistemine gore: 1. evre, biyolojik olarak stabil olan
gizli bir lezyon; 2. evre, kemik ile sinirli, aktif, yavas
blylyen bir lezyon ve 3. evre, lokal olarak agresif ve
yumusak doku uzantiyi iceren lezyon seklindedir
(Amann ve ark., 2007). Bu olguda radyografik
bulgularina dayanarak tibiotarsusta yikim
bulunmaktaydi ve kemikte metafiz veya epifizin
anatomik yapisini saptamak zordu. Bu dogrultuda
olgu Enneking'in siniflandirmasina gore 3. evre
lezyon olarak kabul edilebilir.

Kus tirlerinde ortaya ¢lkan osteosarkom
raporlari arasinda muhabbet kuslari (Melopsittacus
undulatus), semsiye kakadu ve gil gogisliu kakadu
(eolophus roseicapilla), mavi ve altin amerika
papagani (ara ararauna), amerikan robin (turdus
migratorius), mavi kafali papagan, toulouse gri kazi
ve Panama tekne gagali balikgil bulunmaktadir
(Lamb ve ark., 2014). Bu vaka sunumu, literaturler
dogrultusunda Bagdat glivercininde gozlenen dev
hicreli osteosarkomun ilk raporudur.

Histopatolojik olarak dev hiicreli osteosarkom,
lezyonlu bolgelerdeki hemorajik ve perivaskiler
alanlarda ¢ok sayida osteoclast tipi dev hiicre
bulunduran, osteoid sayisi az olan farklilasmamis bir
sarkomdur (Mallick ve ark., 2020). Dev hiicreli
osteosarkomlar, bening ve maling karekterde olan
dev hiicre tiimorleri ile karisabilmektedir (Cowan ve
Singh,  2013). Bu olgunun histopatoloijk
incelenmesinde lezyonlu alanlarda kanama alanlari
ile  hemosiderin pigmentleri ve makrofajlardan
olusan yangisal hicreler ile ¢ok g¢ekirdekli (20-30)
osteoclast-like dev hiicreler ve genis alanlarda
neoplazik ozellikler gosteren ¢ok sayida atipik
mitotik aktivitenin oldugu osteoclastik hcrelerin
varligit dev  hicreli  osteosarkom  varligini
kesinlestirmistir. Dev hiicreli osteosarkomun, dev
hiicre timorlerinden ayirt edilmesi lezyonlarin farkli
tedavi uygulamalari ve prognozu nedeniyle ¢ok
onemlidir.

Veteriner hekimlikte, kanatli hayvanlarda dev
hicreli osteosarkom ile ilgili agiklanan vaka sayisi
oldukgca sinirlidir. Kanath tirlerindeki raporlarin
azligl nedeniyle bu olgu sunumu ile bir Bagdat
glvercininde dev hiicreli osteosarkomun ortaya
¢ikabildigi gorilen lezyonun klinik, radyolojik ve
histopatolojik 06zellikleri hakkinda literatire katki
saglamak amaglanmis olup birgok sorunun
yanitlanmasi ve bu neoplazmin kanath hayvanlarda
daha anlasilir olabilmesi icin daha fazla literatiire
ihtiyac oldugu gorisiindeyiz.

Kaynaklar

Amann O, Meij BP, Westerhof I, Kik M, Lumeij T,
Schoemaker NJ, 2007: Giant Cell Tumor of the Bone
in a Scarlet Macaw (Ara macao). Avian Dis, 51 (1),
146-149.

Cavalcanti JN, Amstalden EMI, Guerra JL, Magna LC, 2004:
Osteosarcoma in dogs: clinical-morphological study
and prognostic correlation. Braz J Vet Res Anim Sci,
41 (5), 299-305.

Cowan RW, Singh G (2013): Giant cell tumor of bone: A
basic science perspective In: Bone, 52, 238-246.
Farjanikish G, Dezfoulian O, Mohammadi H, 2018:
Metastatic giant cell osteosarcoma in a cat. Vet Res

Forum, 9 (3), 289 — 292.

Fordham M, Rosenthal K, Durham A, Duda L, Komaromy
AM, 2010: Intraocular osteosarcoma in an umbrella
cockatoo (Cacatua alba). Vet Ophthalmol, 13(Suppl),
103-108.

Lamb S, Reavill D, Wojcieszyn J, Sitinas N, 2014:
Osteosarcoma of the Tibiotarsus With Possible
Pulmonary Metastasis in a Ringnecked Dove
(Streptopelia risoria). J Avian Med Surg, 28 (1), 50-
56.

Lightfoot TL, 2006: Overview of tumors: Section I. In:
Harrison GJ, Lightfoot TL. Edition, Clinical Avian
Medicine, Vol Il. Palm Beach, FL: Spix, 560-565.

Mallick A, Shah N, Abdul Mahmud S K, Das SK, 2020:
Giant cell-rich osteosarcoma — A rare case. J Oral
Maxillofac Pathol, 24 (1), 67-72.

Mayer J, DeCubellis J, Rau S, Barber L, 2009: Management
of osteosarcoma in a grey goose. Proc Annu Conf
Assoc Avian Vet, 335.

Mikaelian 1, Martineau-Doize” B, Martineau D, 1998:
Giant-cell osteosarcoma in a female ranch mink
(Mustela vision). J Vet Diagn Invest, 10, 301-302.

Orosz SE, Ensley PK, Haynes CJ (1992). Surgical
approaches to the pelvic limb. In: Avian Surgical
Anatomy-Thoracic and Pelvic Limbs. Edition,
Philadelphia, PA: WB Saunders, 99-109.

Oryan A, Sadoughifar R, Shirian S, Kish FG, Daneshbod Y,
2015: Giant cell-rich osteosarcoma of tibia in a dog:
a pathological and immunohistochemical study.
Comp Clin Pathol, 24, 177-179.

Reavill DR, 2004: Tumors of pet birds. Vet Clin North Am
Exot Anim Pract, 7(3), 537-560.

Sapierzyiski R, Czopowicz M, 2017: The animal-
dependent risk factors in canine osteosarcomas. Po
J Vet Sci, 20(2), 293-298.

Willing M, Delling G, Kaiser E, 2003: The origin of the
neoplastic stromal cell in giant cell tumor of bone.
Hum Pathol, 34 (10), 983-993.

Yavuz U, Yumusak N, 2017: Sigirlarda Okiiler ve Periokiiler

Tumorlerin Klinik ve Histopatolojik
Degerlendirilmesi, Harran Univ Vet Fak Derg, 6 (1),
73-78.

*Yazisma Adresi: Kerem Yener

Harran Universitesi, Veteriner Fakiiltesi, Cerrahi Anabilim
Dali, Sanliurfa, Turkiye.

e-mail: keremyener@harran.edu.tr

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2021; Cilt 10, Say 2 202



Harran Univ Vet Fak Derg, 2021; 10 (2): 203-210
DOI:10.31196/huvfd.907363

Derleme

Veteriner Hekimlikte OTC ilaglar

Erdem GULERSOY*?*", Canberk BALIKCI**, Mutlu SEVING*>¢

'Harran Universitesi, Veteriner Fakiiltesi, i¢c Hastaliklari Anabilim Dali, Eyyiibiye, Sanhurfa, Tiirkiye
2Selcuk Universitesi, Veteriner Fakiiltesi, i¢ Hastaliklari Anabilim Dali, Selguklu, Konya, Tiirkiye
aORCID: 0000-0001-8511-0150, PORCID: 0000-0001-7473-5163, “ORCID: 0000-0002-9805-5194

Gelis Tarihi: 31.03.2021 Kabul Tarihi: 09.10.2021

Ozet: Pet hayvani hekimliginde potansiyel olarak toksik olan ve kullanimi giinden giine artan ¢ok sayida tezgah ustii (Over
the counter / OTC) ilag bulunmaktadir. OTC grubu ilaglarin ¢ogu, piyasada yaygin olarak bulunan, ucuz ve hekim kontroli
olmadan regetesiz satin alinabilinen ilaglardir. Bu ilaglar, veteriner hekimlikte hekim kontroli disinda hasta sahibi tarafindan
satin alindiginda kafa karisikligina veya telaffuz hatalarina bagh olarak yapilan terapétik yanhsliklarin yani sira beseri
hekimlikte suistimal veya intihar amach da kullanilabilmektedir. Cocuklarda ve ev hayvanlarinda OTC ilag zehirlenmeleri,
kazara yutma veya bakicinin gozetimi disinda ilaca maruz kalma sonucu gelismektedir. Giniimizde hem veteriner
hekimliginde hem de beseri hekimlikte OTC grubu ilaglarin kasith yanhs kullanimi halen 6nemini korumaktadir. Bu sebeple
ev hayvanlarinin, 6zellikle kedi ve képeklerin, 6limle sonuglanabilen OTC grubu ilag intoksikasyonlarina maruz kalmasinin
online gegmek ve tekrar olusumunu 6nlemek igin gerekli dnlemler alinmali; bakicilar, yetistiriciler ve hayvan sahipleri bu
konuda bilgilendirilmelidir. Bu derlemede yaygin kullanilan ve kolay erisilebilen aspirin, ibuprofen, asetaminofen gibi non
steroid antienflamatuvarlar, H2 reseptor antagonistleri, proton pompa inhibitorleri gibi gastrik protektanlar, ipekak surubu
gibi emetikler, difenhidramin, loratidin gibi antihistaminikler ve dekonjestanlar, géz damlalari, vitaminler, laksatifler, anti
diyaretikler ile anti tussifler gibi OTC grubu ilaglarin toksisiteleri, yanhs kullanimi sonucu ortaya ¢ikan klinik sonuglari ve bu
ilaglarla intoksikasyona sebep olabilen c¢evresel risk faktorleri ile birlikte bu ilaglara maruz kalma durumunda
uygulanabilecek tedavi segenekleri incelenmistir.

Anahtar kelimeler: intoksikasyon, Kedi, Képek, OTC ilag, Regetesiz ilag, Semptom.

OTC Drugs in Veterinary Medicine

Abstract: There are many over-the-counter (OTC) drugs in pet medicine that are potentially toxic and their use is increasing
day by day. Most OTC drugs are inexpensive and widely available in the market and can be purchased without a
prescription in the absence of physician control. In veterinary medicine, when purchased by the owner without the control
of the veterinarian/physician, these drugs can be used therapeutically wrong due to confusion or pronunciation errors, as
well as for abuse or suicide in human medicine. In children and pet animals, OTC drug poisoning develops due to accidental
ingestion or drug exposure without an attendant’s supervision. Today, the deliberate misuse of OTC drugs still maintains its
importance in both veterinary and human medicine. Therefore, necessary precautions should be taken to prevent pets’
exposure, especially cats and dogs, to intoxication with OTC drugs that may result in death. To prevent recurrence
attendants, animal breeders, and owners should be informed. In this review, the toxicity of OTC drugs which are widely
used and easily accessible non steroidal anti inflammatories such as aspirin, ibuprofen, acetaminophen; gastric protectants
such as H2 receptor antagonists; proton pump inhibitors; emetics such as ipecac syrup; antihistamines such as
diphenhydramine, loratidine; decongestants, eye drops, vitamins, laxatives along with anti tussives, and clinical
consequences resulting from their misuse and environmental risk factors that may cause intoxication with these drugs, as
well as treatment options that can be applied in case of exposure to these drugs, were examined.

Keywords: Cat, Dog, Intoxication, Non-prescription drug, OTC drug, Symptom.

Giris

Herhangi bir bireyin / hayvan sahibinin “tezgah talimatlar  dogrultusunda, gerekli durumlarda

Ustlinden” regetesiz olarak satin alabildigi, herhangi
bir saglik kurulusuna veya hekime bagvurmadan,
yaygin ve ciddi olmayan hastaliklarin tedavisinde
etkili ve kisa streli kullanim igin givenli kabul edilip
prospektlisine uygun kullanilmasi gereken edilen
ilag grubu, tezgah Ustu (Over the counter / OTC) ilag
olarak tanimlanmaktadir (Hughes ve ark., 2001;
Kartal ve Arisoy, 2017). Amerika Birlesik
Devletleri'nde Food and Drug Administration (FDA)
tarafindan OTC grubu ilaglar prospektiste belirtilen

kullanildiginda guvenli ve etkili (FDA, 2016) olarak;
Tirkiye'de ise regete gerektirmeyen ilaglar olarak
mevzuatta tanimlanmistir (Resmi Gazete, 2005).
Evcil hayvanlar, ozellikle kedi ve kopekler,
glinimazde ailelerimizin bir parcasi haline gelmistir.
Artan yetistiricilik uygulamalari ve pet hayvanlarinin
tedavi ve korunmasi ile gelisimlerinin diizenlenmesi
sireci daha c¢ok miktarda veteriner ilaglarin
kullanilmasini gerektirmistir (Temamogullari, 2018).
Bireyler, hastalik durumunda, onceki
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deneyimlerinden hareketle ya ellerindeki mevcut
ilaglardan birini kullanabilmekte veya tavsiye
yoluyla ilag alip bu ilaglari kullanabilmektedirler
(Kartal ve Arisoy, 2017). Bu durum ile orantili olarak
OTC grubu ilaglara talep de artmistir (Gilpinar ve
Ozgelikay, 2015). Dozajlama ©6nerileri, hayvan
clissesinin yani sira, anatomik farkliliklar ile birlikte
ilac metabolizmasina ve ilag sensitivitesine
dayanmaktadir (Singh, 2020). Herhangi bir OTC ilag
kullaniminda ilacin mevcut hastalik durumunu
siddetlendirebilecegi veya daha ciddi bir hastaligi
maskeleyebilecegi unutulmamalidir (Marmulak ve
ark.,, 2014). Bu sebeple kendi kendine ilag
kullaniminda, hastanin kendi minor hastaliklarinin
tedavisinde kullandigi ilaglarin sorumlulugunu da
aldigi anlamina gelmektedir (Gilpinar ve Ozgelikay,
2015). iki bin yedi yilinda Amerikan Veteriner
Hekimligi Birligi (American Veterinary Medical
Association) Amerika halkinin  %37’sinin  kopek,
%32’sinin  kedi sahibi oldugunu  bildirmistir
(Shepherd, 2008). Benzer sekilde Tirkiye’de son
yillarda evcil hayvanlara olan talep artmistir. Buna
karsin, hayvan sahiplerinin hayvanlari konusunda ne
derece dogru bilgiye sahip olduklar
bilinmemektedir (Salgirh ve ark., 2012). Beseri
hekimlikte yapilan bir calismada recete edilmis
ilaglarin ~ %50’sinin  hasta bireyler tarafindan
kullanilmadigi, bu oranin OTC ilaglarda daha yliksek
oldugu bildirilmistir (Goldfrank ve ark., 2002).
Ayrica, OTC grubuna donustirilen ilaglarin saghk
harcamalarinin  azaltilmasina  katkisi  olacagi
disinalirken, kot kullanim ve mevcut hastaligi
baskilama gibi durumlarin ise daha fazla saglik
harcamasina sebep oldugu da bildiriimektedir
(Kartal ve Arisoy, 2017).

Temelde tiim ilaglar hem sifa verici hem de
toksik etkilere sahiptir ve dogru kullanildiginda canli
saghgini ve yasamini tehdit eden hastaliklara son
verebilirler (Kartal ve Arisoy, 2017). Belirgin fiziksel
ozelliklerinin yani sira kullanilan ilaglarin viicutta
olusturdugu etki bakimindan her hayvan tek ve
Ozeldir. Bu sebeple, hayvanlardaki ilag
metabolizmasinin insanlardaki ilag metabolizmasina
benzer olabilecegi disinilmemelidir (Martignoni ve
ark., 2007). Bu durum, domuzlarin silfonasyon,
kopeklerin asetilasyon ve kedilerin glukronidasyon
reaksiyonlarini  gerceklestiremediklerini  bildiren
calismalarla desteklenmektedir (Baggot, 2001).
Ayrica insanlardaki 20-30 saatlik total
gastrointestinal gegis zamani ile kargilastinldiginda
kopeklerin 6-8 saatlik kisa gastrointestinal gecis
zamani, insan kullanimi igin Gretilmis ilaglarin,
kopeklerde beklenen terapotik etkiyi gostermesini
engeller (Martinez ve Papich., 2008). Bu farkhlklar,
hangi tirlere hangi ilaglarin verilip verilmeyecegini
gostermekte tek basina yeterlidir (Marmulak ve
ark., 2014).

OTC grubu ilag toksikasyonlarinin klinik
gorinimi ve semptomlari hakkinda bilgi sahibi
olmak hizli miidahale agisindan hayati 6nem tasir.
Bu derlemede veteriner hekimlikte sik kullanilan
OTC grubu ilaglardan propilen glikol ve ksilol gibi
solventlerin; ibuprofen, ranitidin, omaprazol,
difenhidramin ve loperamid gibi bilesenlerin kedi ve
kopeklerde kullanimi sonucu ortaya cikabilecek
klinik  sonuglari  ile  birlikte  intoksikasyon
durumlarinda uygulanabilecek tedavi secenekleri
incelenmistir.

ilag Solventleri

ilag solventleri / tasiyicilari OTC ila¢ &nerisi
yapilirken dikkat edilmesi gereken bir durumdur.
Cogu ilagta solvent olarak propilen glikol ve ksilol
kullaniimaktadir (Arakelyan, 2020). Kedilerde 1.6
mg/kg dozunda propilen glikoliin Heinz cisimcigi
anemisine (Baetge ve ark., 2020); ¢ok dusuk
dozlarda bile ksilolin kedi ve kopeklerde ataksi,
nobet, koma, letarji, kusma, tasikardi, hipokalemi,
hepatotoksisite ve 6lime sebep oldugu bildirilmistir
(Niaz ve ark., 2015). Tedavide, solventin mideden
daha fazla emilimini engellemek 6nemlidir.
Norolojik semptom gelismis hayvanlarda kusmanin
uyariimasi 6nerilmemektedir. Ayrica 4-metil-pirazol
kullaniminin (125 mg/kg baslangi¢ dozu), alkol
dehidrogenaz inhibisyonunda givenli ve etkili
oldugu bildirilmektedir (Keller ve Goddard, 2005).

Non steroid Antienflamatuvarlar

Aspirin: Asetaminofen gibi diger non steroid
antienflamatuvar ilaglarin artan kullanimi, aspirin
toksisitesinin insidansini duglirse de aspirin ve
aspirin  kombinasyonlarinin  (asetaminofen ve
ibuprofen ile) recetesiz  kullanimi,  kronik
kullaniminda aspirin dozunun artisi gibi durumlar,
bu ilacin toksikasyonunun 6nemini korumasina katki
saglamaktadir (Gerald ve O’Malley, 2007). Aspirin
toksikasyonlarinda bir diger kafa karistirici problem;
bebek, ¢ocuk, geng veya eriskin dozu gibi terimlerin
kullanilmasi ve bu terimlerin halk tarafindan yanhs
anlasiimasidir. Bu sebeple maksimum aspirin dozu
hayvanin yasina gore degil vicut agirligina gore
hesaplanmalidir (Cadavid, 2017). Aspirin
toksikasyonunun en yaygin  bulgusu  gastrik
irritasyondur (Gil-Villa ve ark., 2012). Kedilerde
aspirin  toksikasyonu, kopeklere kiyasla kazara
sindirimden ¢ok yuksek dozda kullanim sonucu
gelisir. Kedi ve kopeklerde gozlenen yaygin klinik
bulgular anoreksi, bulanti, kusma, metabolik asidoz,
nobet ve komadir. Ayrica aspirin toksikasyonuna
bagh hepatit olgulari da bildirilmistir (Lee, 2013).
Asetilsalisilik asidin herhangi bir spesifik antidotu
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yoktur ve aspirin toksikasyonunun tedavisi
semptomatiktir (Handa ve ark., 2018). Erken
donemde emilimi azaltmak icin emetikler
kullanilabilir. Medikal tedavinin temel hedefi, non
steroid antienflamatuvar kullanimina bagh olusan
gastroduodenal lezyonlarin onarimi ve {lserlerin
iyilesmesidir (Ponnusamy ve ark., 2018).

ibuprofen: Naproksen, oksaprozin, fenoprofen
ve ketoprofen ile iliskili bir propiyonik asit tirevi
olan ibuprofen, en sik kullanilan non steroid
antienflamatuvardir (Abrahm, 2005; Bushra ve
Aslam, 2010). Insanlarin aksine hayvanlarda
ibuprofen, diger non steroid antienflamatuvar
ilaglar gibi enterohepatik dolasima girer. Tim
turlerdeki geng hayvanlarda ilacin metabolizmasi ve
klirensi daha yavastir (Durakovic ve Vitezic, 2013).
ibuprofen toksikasyonu bdbrekleri, gastrointestinal
ve hematopoietik sistemi, ve vyiksek dozlarda
merkezi sinir sistemini etkiler (Bolfer ve ark., 2014).
Bu sebeple, yaygin klinik belirtiler bulanti, kusma,
abdominal agn, gastrointertinal Ulserasyon, renal
yetmezlik ve merkezi sinir sistemi depresyonudur
(Talcott, 2006). Yapilan c¢alismalarda kopeklerde
gastrik lezyonlarin olusmasi igin 8 mg/kg, kedilerde
50 mg/kg dozun yeterli oldugu bildirilmistir (Bolfer
ve ark., 2014). ibuprofen toksikasyonunun tedavisi
semptomatiktir ve misoprostol gibi prostaglandin
analoglari (kedilerde 8-12 saatte bir 0.25 gram;
képeklerde 8 saatte bir 2/5 mikrogram/kg, oral)
antiemetikler ve gastrik protektanlar kullanilabilir
(Champion ve ark., 1997; Fitzgerald ve ark., 2006).

Naproksen: ibuprofene benzer  sekilde
naproksen de bir propiyonik asit tlrevidir. Yiksek
dozlarda aspirin, indometasin, ibuprofen ve
naproksen kullaniminin koépeklerde
glikozaminoglikan sentezini azaltarak kikirdak
dejenerasyonuna sebep oldugu bildirilmistir (Kicera-
Temple ve ark., 2019). insanlarda ve kdépeklerde
naproksen, karacigerde metabolize olur. insanlarda
baslica atilim yolu idrar, kopeklerde ise kismen safra
ve enterohepatik dolasimdir (Khan ve McLean,
2012). Kopeklerde 5 mg/kg dozun, gastrointestinal
lezyonlara, 22 mg/kg dozun duodenal (ilser,
perforasyon ve  peritonitise ve kedilerde
gastrointestinal bulgulara ek olarak renal yetmezlige
de sebep oldugu rapor edilmistir (Fitzgerald ve ark.,
2006). Naproksen toksikasyonu durumlarinda
emetik, aktif karbon, intravendz sivi sagaltimi ve
terapotik plazma degisimi (Therapeutic plasma
exchange / TPE) uygulamalarinin olumlu sonuglar
verdigi bildiriimektedir (Fitzgerald ve ark., 2006;
Kicera-Temple ve ark., 2019).

Asetaminofen: Gilinimiizde en sik kullanilan
analjezik / antipiretik asetaminofendir.
Hepatotoksik etkilerine ragmen insanlarda guvenli
kabul edilse de evcil hayvanlar toksik etkilere daha
duyarhdir (Fitzgerald ve ark., 2006). Kopeklerde

toksisite bulgulari 600 mg/kg’da baslar fakat daha
disik dozlarda da klinik bulgularin gelistigini
bildiren raporlar mevcuttur (Hjelle ve Grauer, 1986).
Kopekler ile karsilastirildiginda kediler
asetaminofenin etkilerine daha ¢ok duyarlidir.
Kedilerin kopeklere kiyasla asetaminofene asiri
duyarliiginin ~ sebebi  disik  glukronidasyon
kapasiteleridir ve rapor edilmis toksik doz 50-100
mg/kg arasindadir (Talcott, 2006). Kedi ve
kopeklerde asetaminofen toksikasyonunun temel
mekanizmasi  hicresel glutatyon  tiketimidir.
Asetaminofen toksikasyonunun kopeklerdeki klinik
bulgulari karaciger hasari ve nekrozudur. Bununla
birlikte bulanti, kusma, abdominal agri, tasipne,
tasikardi, sarilik ve methemoglobinemi durumlari ile
hematiri, hemoglobiniri, siyanoz ve fasiyal 6dem
gozlenebilir (Fitzgerald ve ark., 2006). Kedilerde
gozlenen yaygin bulgular ise depresyon, kusma,
hipotermi, solunum glicligli, siyanoz, ylz ve
ekstremite odemidir. Erkek kedilerde
hepatotoksisite bulgulari daha g¢oktur (Talcott,
2006). Asetaminofen toksikasyonunun geleneksel
antidotu, hiicresel glutatyon depolarini koruyan
glutatyon prekirsorleridir. Bunun igin %10-20’lik
steril solUisyonda N-asetil sistein 140 mg/kg dozda
intravendz veya oral yol ile kullanilabilir. Bu dozu
takiben 70 mg/kg doz, 5-7 kir seklinde intravent6z
veya oral yol ile tekrar edilir. Diger tedavi secenegi
olarak hiicre membran fonksiyonu ve glutatyon icin
onemli fosfolipid Uretiminde rol oynayan S-
adenozilmetiyonin, sulfar donoéri olarak
kullanilabilir (Webb ve ark., 2003).

Mide Koruyucu (Gastrik Protektanlar)

H2 Reseptér Antagonistleri: Gastrointestinal
sistemin mukozal bariyeri yangi, erozyon ve Ulseratif
lezyon gelisimine sebep olan toksinlere, reaktif
oksijen tirlerine (ROS), mikroorganizmalara ve
ilaglara sirekli maruz kalir (Marks ve ark., 2018).
Kedi ve kopeklerde gastrointestinal doku hasarlari
ve kanamalar, neoplazi ve Ulserojenik ilag kullanimi
gibi pek ¢ok duruma bagli gelisebilir (O’Marra ve
ark., 2011). Bu tip durumlarda famotidin ve ranitidin
gibi H2 resept6r antagonistleri, kedi ve kdpeklerde
glvenli bir sekilde kullanilabilen ilaglardir. Gunlik
0.5 mg/kg’dan baslayan dozlarda kullanimi uygun
kabul edilmektedir (Fitzgerald ve ark., 2006; Marks
ve ark., 2018). Genel olarak H2 reseptor
antagonistleri, az sayida yan etki ile birlikte iyi tolere
edilen ilaglar olarak kabul edilirler. Fakat insanlarda
oldugu gibi renal disfonksiyonlu kedi ve kdpeklerde
yiksek dozlarda kullanimi  6nerilmemektedir
(Tolbert ve ark., 2011). Ranitidin karacigerde
metabolize oldugundan hepatik disfonksiyonlu
hastalarda dikkatli kullanilmalidir (Marmulak ve
ark., 2014).
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Proton Pompa inhibitérleri: Gastrik asit
sekresyonu regiilasyonunun aydinlatilmasi ve H2
reseptér antagonistleri ile birlikte proton pompa
inhibitorlerinin  gelistirilmesi, asit ile iliskili
gastrointestinal hastaliklarin tedavisine yenilikler
getirmistir (Nehra ve ark., 2018). Omeprazol,
pantoprazol, esomeprazol ve lansaprazol gibi
proton pompa inhibitorleri, asit Gretiminin son
yolagini hedef alan ilaglardir ve H2 reseptor
antagonistlerine gore gastrik pH’In
yukseltilmesinde, asit ile iligkili doku hasarlarinn
iyilestirilmesinde faydaldirlar (Barkun ve ark.,
2012). Bu grup ilaglarin insanlarda gereginden fazla
recete edildigi bilinmektedir (Othman ve ark.,
2016). Osefagitis ve gastrointestinal ilser bulunan
kedi ve képeklerde omaprazol, gunlik 0.5-1 mg/kg
dozunda iyi tolere edilse de anoreksi, kusma ve
bulanti gibi yan etkilere sebep olabilecegi
bildirilmistir (Marks ve ark., 2018). Ayrica yapilan bir
calismada, standart doz ranitidin (1.5-2.3 mg/kg) ve
gunlik tek doz omaprazol (1.1-1.3 mg/kg)
kullaniminin  kedilerde gastrik asit Gretimini
baskilamada yetersiz oldugu, sadece glinde iki kez
oral omaprazol kullaniminin  etkili  oldugu
bildirilmistir (Sutalo ve ark., 2015).

Antiasitler: Mide koruyucu ilaglar arasinda en
eski ilaglar, antiasitlerdir ve ¢06ziinebilir olmayan
aliminyum  hidroksit, kalsiyum karbonat ve
magnezyum hidroksit gibi inorganik maddelerden
olusurlar (Maton ve Burton, 1999; Fitzgerald ve ark.,
2006). Aliminyum iceren antiasitlerin en yaygin yan
etkisi konstipasyondur (Marks ve ark., 2018). Renal
hastaliklarda, magnezyum ve aliminyum birikimi
gozlenebilir ve ileri renal yetmezlikli kopeklerde
aliminyum  hidroksit ~ uygulamasindan  sonra
aliminyum toksikasyonu gelisebilir (Segev ve ark.,
2008). Kalsiyum karbonat antiasitleri gastroenteritis
ve renal vyetmezlige bagh hiperfosfatemi
durumlarinda; aliiminyum hidroksit antiasitlerin ise
fosfat baglayici olarak kullanilabilecegi rapor
edilmistir (Marks ve ark., 2018). Kedi ve kopeklerde
antiasit tabletlerinin stk kullanimi ile iligkili
bildirilmis yan etkiler; istah kaybi, trolit olusumu ve
konstipasyondur (Marks ve ark., 2018; Marmulak ve
ark., 2014). Akut tedavisinin temeli, daha fazla
emilimin azaltilmasi ve kusmanin uyariimasidir
(Fitzgerald ve ark., 2006).

Sukralfat:  Sukralfatlar,  yliksek  protein
konsantrasyonuna sahiptirler ve hasarli mukoza
bolgesinde fibrinojen, albumin veya globulinler ile
kararli protein bilesikleri olustururlar (Marks ve ark.,
2018). Asit ile iliskili mukozal kanamali kdpeklerde
canh disinda (ex vivo) yapilan bir c¢alismada,
sukralfatin gastrik mukozal hasar onariminin
uyarilmasinda kisa sirede etkili oldugu bildirilmistir
(Hill ve ark., 2018). Kedi ve kopeklere sukralfatin
siispansiyon formunun tabletlere gore beklenen

etkiyi gostermede daha faydali olabilecegi
bildirilmistir (KuKanich ve ark., 2016). Kedi ve
kopeklerde sukralfat toksikasyonlarinda, antiasitlere
benzer olarak konstipasyon, kusma, abdominal agri,
indigesyon ve alerjik reaksiyon gorilebilecegi
bildirilmistir (Marks ve ark., 2018).

Emetikler: Kedi ve kdpeklerde toksin veya ilag
sindiriminin  akut olgularinda  gastrointestinal
kontaminasyonu azaltmak hayati nem arz eder. Bu
sebeple, kedi ve kdpek bulunan evlerde her zaman
bir  emetik  bulundurulmasi onerilmektedir
(Fitzgerald ve ark., 2006). Sindirilen maddenin
kostik, asidik, ugucu, petrolatum veya deterjan bazh
olmasi durumlarinda ve merkezi sinir sistemi veya
solunum depresyonu varligindan emetik kullanimi
kontraendikedir (Elwood ve ark., 2010). ipekak
surubunun satisi yasaklandigindan, sik kullanilan
emetik olarak %3’lik hidrojen peroksit 6n plana
¢lkmistir  (Lopez-Jaimez., 2016). Emetik olarak
%3’lik  hidrojen  peroksitin  asirt  kullanim
durumlarinda képeklerde siddetli gastrik
dejenerasyon, mukozal 6dem, hermoraji ve nekroz
gelistigi, apomorfin kullaniminda ise gastrik
lezyonlarin minimal dizeyde oldugu bildirilmistir
(Niedzwecki ve ark., 2016). Kedi ve kopeklerde
toksikasyon durumlarinda tedavi semptomatiktir ve
antiemetik ve gastrik protektan (ranitidin veya
omaprazol gibi) uygulamalarini icerir (Fitzgerald ve
ark., 2006; Marks ve ark., 2018., Marmulak ve ark.,
2014).

Antihistaminikler / Dekonjestanlar: Antihista-
minik olarak da adlandinlan H1 reseptor
antagonistleri diinya ¢apinda yaygin kullanilan ve
recgetesiz olarak alinabilen ilaglardir (Fitzgerald ve
ark., 2006; Talcott, 2006). Setirizin gibi ikinci kusak
antihistaminikler, kan beyin bariyerindeki p-
glikoproteine olan yiksek affiniteleri sebebi ile
sedatif etki gostermez. Bu sebeple Avrupa’da
kopekler icin kullanimi uygun kabul edilmistir
(Ekstrand ve ark., 2018). Sempatomimetik ajanlar
olan dekonjestanlarin etki mekanizmalar, alfa
adrenerjik reseptorler aracihg ile
vazokonstriksyondur (Febbraro, 2020). Genellikle
nazal dekonjestan olarak kullanilsalar da goz
iritasyonu ve kizarikliklar igin kullanilan oftalmik
formilasyonlar da bulunmaktadir (Fitzgerald ve
ark., 2006). Kasintili dermatitis bulunan képeklerde
en sik kullanilan OTC grubu ilag antihistaminiklerdir.
Difendihramin; antihistaminik, sedatif, antiemetik
veya yol / arag tutmasi Onleyici Ozelliklerinden
dolayr daha sik kullanilmaktadir (Hensel ve ark.,
2015). Kopeklerde difenhidramin kullanimi agiz
kuruluguna ve idrar retensiyonuna, kedilerde ise
hipereksitasyona neden oldugu bildirilmistir
(Buchweitz ve ark., 2014). Pet hayvanlarinda
kullanilan bir diger antihistaminik loratidindir. Surup
formu propilen glikol igerdiginden kedilerde
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kullanilmamalidir (Scott ve ark., 2015). Yan etki
olarak hiperaktivite, tasikardi veya depresyon
bildirilmistir (Fitzgerald ve ark., 2006; Buchweitz ve
ark., 2014; Marmulak ve ark., 2014). Ayrica kedi ve
kopeklerde sedasyon, letarji, paradoksal eksitasyon,
anoreksi ve diyare gibi yan etkiler de géz onlinde
bulundurulmalidir (Fitzgerald ve ark., 2006). Asiri
doz antihistaminik veya dekonjestana maruz kalmis
hayvanlarda tedavi secenegi olarak aktif kémdr
disinulmelidir (kedi ve kopeklerde degiskenlik
gosterse de onerilen doz, 2-5 gr/kg). Ajitasyon,
tasikardi veya nobet gegiren evcil hayvanlarda
antikonvilzan kullanimi 6nerilmektedir. Ventrikiler
disritmiler lidokain ile tedavi edilebilir (Kang ve Park,
2012; Buchweitz ve ark., 2014).

GOz Damlalan: Kedi ve kopeklerde, insanlara
benzer sekilde alerjik konjuktivitis gelisebilir ve bu
durumlarda hayvan sahipleri siklikla g6z damlalari
icin eczanelere bagvurur. Hastalik durumu daha ¢ok
gen¢ hayvanlarda ve mevsimsel alerji seklinde
baslar. Alerjenler genellikle polen, kif ve ev
tozlaridir. Pug, Dalmatian, West Highland terrier ve
Cairn terrier gibi irklarin allerjik konjuktivitise
predispoze oldugu bildirilmektedir (Glaze, 1991).
Antihistaminik / dekonjestan g6z damlalari OTC
grubu ilaglar olarak siklikla  kullanilsa  da
sempatomimetik dekonjestanlar evcil hayvanlar
tarafindan tolere edilmez (Marmulak ve ark., 2014).
Yapilan bir calismada fenilefrin g6z damlasinin
sistemik olarak absorbe edildigi ve hipertansiyona
sebep oldugu bildirilmistir (Herring, 2013). Regete
ile satilan goz damlalari OTC olarak piyasada
bulunsa da oftalmik antihistaminiklerin kedi ve
kopeklerde etkinligini degerlendiren bir ¢alisma
bulunmamaktadir. Ayrica, herhangi bir ekstra
bilesen icermeyen suni gozyas! preparatlari kedi ve
kopeklerde giivenli kabul edilse de uzun sireli
kullanimdan kaginilmalidir (Baumer, 2011).

Laksatifler: Tekrarlayan konstipasyon o6zellikle
kedilerde oldukg¢a yaygin bir saghk sorunudur.
Etkilenmis hayvanlarin yagsam kalitesini arttirmak
icin sikhkla laksatif kullanimina basvurulur (Tam ve
ark., 2011). Konstipasyonlu kedi ve kopeklerde
tedavi amacli ¢6zlinen veya ¢oziinmeyen lif, laktuloz
ve polietilen glikol gibi pek c¢ok laksatifin kullanimi
onerilmektedir (Zoran, 1999). Kedi ve kopeklerde
laksatif ilag kullanimi sirasinda su alimi veya
konserve mama tiketimi tesvik edilmelidir.
intestinal obstriiksyon riski durumlarinda bisakodil
ve senna Urinleri veteriner hekime danigmadan
kullanilmamalidir (Marmulak ve ark., 2014). Ayrica
kedi ve kopeklerde fosfatli laktasifler, 6limle
sonuglanabilen siddetli elektrolit dengesizliklerine
sebep olduklarindan higcbir zaman 6nerilmemelidir.
Bu ilaglarin asin ve vyanhs kullanimi sonucu
uygulanacak tedavi semptomatiktir. Bu kapsamda
sivi-elektrolit kayiplarinin giderilmesi ve

hidrasyonun saglanmasi 6nem arz eder (Tomsa,
2001).

Anti diyaretikler: Amerika Birlesik
Devletleri'nde ve ingiltere’de veteriner kliniklerine
en sik basvuru sebebi akut diyaredir. Yapilan
¢alismalarda en vyaygin tedavi segenekleri diyet
dizenlemesi (vakalarin %66's1) ve antimikrobiyal
ilag kullanimi (vakalarin %63’0) olarak bildirilmistir
(Fitzgerald ve ark., 2006; Nixon ve ark., 2019).
Loperamid, diyare gelistigi durumlarda
gastrointestinal motiliteyi azaltmak igin kullanilan
bir sentetik opiattir. Enfeksiydz diyare durumlarinda
kullanilmamali veya dikkatli kullaniimalidir. Opiatlar
kedilerde eksitasyona sebep oldugundan kedilerde
onerilmemektedir. Ayrica Collie, Sheltie, Old Dog
Shepherd ve Alman ¢oban irki kopeklerdeki genetik
bir bozukluk sebebi ile ilacin kan beyin bariyerini
gecip derin  sedasyona sebep  olabilecegi
unutulmamalidir (Hugnet, 1996). Loperamide bagl
sedasyon nalokson ile geri donlisimli olarak tedavi
edilse de acil midahale gerektirebilir. Kopeklerde
kullanimda konstipasyon, abdominal gerginlik ve
sedasyon gibi yan etkiler g6z Onilinde
bulundurulmalidir. Kedilerde salisilatlar sistemik
olarak emildiginden asiri kullanimdan kaginilmalidir
(Fitzgerald ve ark., 2006; Marmulak ve ark., 2014).

Anti tiissifler: Kedi ve kopek sahiplerinin
siklikla bagvurdugu bir diger OTC ilag grubu oksurik
(anti tassif) ilaglaridir. Akut oksirikler enfeksiyoz
trahebronsitis veya barinak 6kstrigi olarak
degerlendirilebilir ve uygun antibiyotik tedavisi
gerektirir (Schulz ve ark., 2014). Alerjiye veya
bronsite bagh kronik oksitrik durumlarinda
dekstrometorfan kullanimi uygundur. Yapilan bir
calismada 0.5-2 mg/kg dozunda, giinde 3 kez
kullanimin uygun oldugu bildirilmistir (Kukanich ve
Papich, 2004). Sedasyon ve kusma, bildirilen yan
etkiler arasindadir (Fitzgerald ve ark., 2006).

Vitaminler: Vitaminler, bazi eksiklik
sendromlarinin dnlenmesinde kullanilan, optimum
beslenme diyetleri icin vazgegilmez kabul edilen
organik mikro besin maddeleridir. Suda ¢oziinen
vitaminler fazla miktarda alindiginda renal yol ile
atilsa da kronik olarak ¢ok yiksek dozlara maruz
kalma sonucu yan etkiler gortlebilir. Yagda ¢ozlinen
vitaminler ise dokularda depolanir ve asir
tiketimleri genellikle toksikasyon ile sonuglanir.
(Bontempo, 2005).

A Vitamini Toksikasyonu: A vitamini epitelyum
ve mukus salgilayan dokularin yapisal buttnlGgiiniin
korunmasinda, kemik blylimesinde, Ureme ve
embriyolojik fonksiyonlarin devamlhiliginda rol oynar
(Bergen ve Roles, 1965). A vitamininin %90'i
karacigerde depolanir. A vitamini toksikasyonunda
yaygin klinik bulgular anoreksi, letarji, kusma, deri
ve tlly vyapisindaki bozukluklar ve gingivitistir
(Bergen ve Roles, 1965; Fitzgerald ve ark., 2006).
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Karacigerin etkilendigi durumlarda hepatomegali,
hepatitis, portal hipertansiyon ve siroz gelisebilir.
Akut toksikasyonun tedavisinde vitamin kullanimi
kesilmeli ve gastrik dekontaminasyon yoluna
gidilerek daha fazla emilim 6nlenmelidir (Hamilton,
2002; Fitzgerald ve ark., 2006).

D Vitamini Toksikasyonu: D vitamini, giines
1Isiginin  etkisiyle deride kolesterolden dretilen,
yagda ¢Oziinen bir vitamindir. Kedi ve kopeklerde,
ciftlik hayvanlarinda ve insanlarda takviye olarak
kullaniminin yaninda bir rodentisit olarak artan
kullanimi  toksikasyon riskini de arttirmaktadir
(Chavhan ve ark., 2011). Klinik bulgular sindirimden
sonra artan kalsiyum metabolizmasina ve emilim
derecesine baghdir. Yaygin bulgular anoreksi,
kusma, hipertansiyon, hiperkalsemiye  bagh
sekonder olarak gelisen hiperkalsiiri, renal hasar ve
yumusak doku kalsifikasyonudur (Marmulak ve ark.,
2014). Yuksek dozlarda D vitaminine maruz kalmis
hayvanlarin tedavisinde sivi sagaltimi ve diliretik
kullanimi 6nemlidir. Serum kalsiyum seviyesinin
takibi, hastanin prognozu hakkinda bilgi verir
(Fitzgerald ve ark., 2006).

C Vitamini Toksikasyonu: C vitamini (askorbik
asit) kedi ve kopekler dahil ¢cogu tirde karacigerde
sentezlenen, vicut dokularinin hemen hemen
hepsinde bulunan suda ¢oziinen bir vitamindir.
Hasar verici peroksit radikallerinin
detoksifikasyonunda hidrojen donoéri olarak rol
oynar (Gordon ve ark., 2020; Talcott, 2006). C
vitamini toksikasyonunun kedi ve kopeklerde klinik
bulgulan anoreksi, kusma, diyare gibi
gastrointestinal bozukluklar ile Uriner kalkuli
(oksalat, Urat ve sistin) olusumudur (Gordon ve ark.,
2020). Semptomatik tedavinin yani sira, gogu zaman
C vitamini kullaniminin birakilmasi klinik bulgularin
ortadan kalkmasi icin yeterlidir (Fitzgerald ve ark.,
2006).

B6  (Piroksidin) Vitamini  Toksikasyonu:
Piroksidin insanlarda hiperaktivite, premenstrual
sendrom tedavisi ve sporcu gida takviyesi gibi cok
cesitli amaglar icin kullanilan suda ¢6zinir bir
vitamindir. Ayrica insanlarda gebelikte bulanti ve
kusmanin azaltiimasinda etkili oldugu rapor
edilmistir (Jarolmasjed ve Kolahian, 2013). Kedi ve
kopeklerde yiksek dozlarda tiiketim sonucu gelisen
klinik bulgular genellikle 6nemsiz olsa da ataksi,
durus bozukluklari ve sensorik ndropati gibi sinir
sistemi bulgulari bildirilmistir (Vrolijk ve ark., 2017).
Piridoksin toksisitesinin spesifik bir antidotu veya
tedavisi bulunmadigindan tedavi semptomatiktir
(Gummin ve ark., 2018).

Sonug

Pet hayvani hekimliginde OTC grubu ilag
kullanimi giderek artmaktadir. Bu konuda veteriner

hekimlerin, eski formilasyonlarin yani sira yeni
preparatlart ve bunlarin etki mekanizmalarini
tanimalari 6nem arz etmektedir. Toksik maddenin
ve etki mekanizmasinin tanimlanmasi ve olasi tedavi
yaklasiminin hizli bir sekilde planlanmasi tedavide
basariyi etkileyen o6nemli unsurlardir. Bununla
birlikte halkin toksikoloji, antidot kullanimi ve
ilaclarin ev icinde uygun sekilde muhafazasi ve
uzaklastirilmasi konusunda bilgilendirilmesi, giderek
artan OTC ilag kullanimina bagl kedi ve kopeklerde
gozlenen toksikasyonlari ile miicadelede ve tedavi
protokollerinde yardimci olacaktir.

Finansal Kaynak

Bu calisma sirasinda, yapilan arastirma konusu
ile ilgili dogrudan baglantisi bulunan herhangi bir
ilag firmasindan, tibbi alet, gere¢ ve malzeme
saglayan ve/veya lreten bir firma veya herhangi bir
ticari  firmadan, ¢alismanin degerlendirme
sirecinde, galisma ile ilgili verilecek karari olumsuz
etkileyebilecek maddi ve/veya manevi herhangi bir
destek alinmamustir.

Cikar Catismasi

Bu calisma ile ilgili olarak yazarlarin ve / veya
aile  bireylerinin  ¢ikar ¢atismasi  potansiyeli
olabilecek bilimsel ve tibbi komite Uyeligi veya
Uyeleri ile iliskisi, danismanlik, bilirkisilik, herhangi
bir firmada calisma durumu, hissedarlik ve benzer
durumlari yoktur.
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HARRAN UNIiVERSITESI VETERINER FAKULTESiI DERGISi YAYIN KURALLARI *

1- Harran Universitesi Veteriner Fakiiltesi Dergisi (Harran Univ Vet Fak Derg), zellikle Veteriner
Hekimligi bilim alani ile ilgili olmak lizere insan ve hayvan saghgini kapsayan Tiirkce ve ingilizce olarak
hazirlanmis orijinal klinik ve deneysel arastirmalar, olgu sunumlari, derlemeler (¢cagrih veya sorumlu
yazara ait derleme konusu ile ilgili en az 3 arastirma makalesinin referans listesinde olmasi gereklidir),
kisa bilimsel makale ve editére mektuplar yayinlayan hakemli bir dergidir. Dergide ingilizce
hazirlanmis makalelerin yayimlanmasina dncelik verilir. Dergi 6 ayda bir, yilda 2 sayi olarak yayinlanir.
Yayinlanan makalelerden (lcret alinmamaktadir.

2- Dergiye kabul edilen yayinlar baska bir yerde yayinlanmamis olmalidir. Es zamanl olarak
incelenmek Uzere baska dergilere génderilmis olmamalidir. Yayinlanan makalelerden dogacak her
tarlh hukuki ve cezai sorumluluk yazarlara aittir. Yazarlara yayin hakki bedeli 6denmez. Gonderilen
makaleler ve ekleri makale yayinlansin veya yayinlanmasin geri iade edilmez.

3- Daha 6nce kongrelerde teblig edilmis ve 6zeti yayimlanmis ¢alismalar, bu durum kapak sayfasinda
belirtiimek Gzere kabul edilir. Bununla birlikte yayin, tezden Uretilmis ise ve destekleyen kurulus var
ise yayinda belirtilmelidir.

4- Dergi Editorliglne ulasan makale, dergi editérligiince 6n degerlendirmeye tabi tutulur. Editorlik,
on degerlendirme sonucuna gére makaleyi reddetme veya hakem degerlendirmesine tabi tutmadan
once dizeltme isteme hakkina sahiptir.

5- Makaleler degerlendirme icin en az iki hakeme gonderilir. Makale kabul siirecinde, iki hakemin
gorislerinin farkh olmasi durumunda editor, Uglincl bir hakemin veya danisma kurulunun gorisini
alarak karar verir.

6- Harran Universitesi Veteriner Fakiiltesi Dergisi, etik ilkelere saygi cercevesinde, TUBITAK ULAKBIM
tarafindan Turkiye'de tim dniversitelerin kullanimina agmis oldugu "ithenticate" intihal tespit
programi araciligiyla génderilen tim makale, olgu sunumu ve derlemelerin 6n degerlendirmesinin
yapilmasi ve sonuglarin gonderilmesi gerekmektedir. Bu 6n degerlendirme sonuglarina gére, makale,
olgu sunumu veya derlemelerin baska kaynaklarla benzerlik oraninin %15’i (6zet, abstract ve
kaynaklar hari¢) asmamasi gerekmektedir. ‘"ithenticate" programi araciligi ile yapilacak
ondegerlendirmede benzerlik oraninin %15 degerini asmasi durumunda yayimlanmak (zere
dergimize gonderilen makale, olgu sunumu veya derlemeler degerlendiriimeye alinmayacaktir.

7- Gonderilen herhangi bir makalenin (tiim makale kategorileri igin) referanslarinin en az % 20'sinin
son bes yilda yayinlanan referanslari icermesi gerekir. Anonim kaynaklar asgari dlizeyde tutulmalidir.

8- Makale yayina kabul edildigi takdirde her tirli yayin hakkinin devredildigine dair beyanlari
kapsayan Telif Hakki Devir Sozlesmesinin tim vyazarlar tarafindan imzalanarak basimdan &nce
elektronik olarak dergi editorliigine gonderilmesi gerekmektedir. Telif Hakki Devir Sozlesmesi
gonderilmeyen makaleler yayimlamaya kabul edilmis olsalar bile basiimazlar.

9- Harran Universitesi Veteriner Fakiiltesi Dergisi'ne gonderilecek makale, olgu sunumu, derleme vb.
calismalar, https://dergipark.org.tr/tr/pub/huvfd adresinden gonderildiginde degerlendirme siirecine
alinmaktadir.

10- Harran Universitesi Veteriner Fakiiltesi Dergisi'ne génderilecek makale, olgu sunumu, derleme vb.

¢alismalar MS Word formatinda, tim fotograflar (resimler) en az 300 dpi ¢ozlnrlikte, TIFF veya
JPEG formatinda kaydedilmis olmalidir.


https://dergipark.org.tr/tr/pub/huvfd

YAZIM KURALLARI

Yazilar, MS Word formatinda, Times New Roman yaz tipinde, 12 punto, cift satir aralikh ve her
kenardan 2.5 cm bosluk birakilarak hazirlanmalidir. Makaleye satir numaralari (makalenin 2.
sayfasindan baslamak Uzere siirekli olacak sekilde) eklenmelidir. Bu sekildeki yazilar, sekil ve tablolar
dahil olmak Uzere orijinal bilimsel arastirmalar ve derlemelerde 15, kisa bilimsel makale ve olgu
sunumlarinda 5 sayfayl gegmemelidir.

Birimler ve 6lctler icin Uluslararasi Standart birimleri (SI-sistem) kullaniimalidir.

Arastirma Makaleleri: Orijinal arastirma makaleleri asagidaki ana konu siralamasina gore dizilmelidir:
Baslik, Yazar adlari (Sorumlu yazar (*) ile isaretlenmeli), Yazar adresleri, Yazar ORCID numaralari, Ozet
ve Anahtar kelimeler (3 - 6 kelime), ingilizce baslik, Abstract ve Keywords ile Giris, Materyal ve Metot,
Bulgular, Tartisma ve Sonug, Tesekkiir veya Bilgilendirme ile Kaynaklar. Her bir Tablo ve Sekil ayri
sayfalarda yer almalidir.

YAZIM DUZENI

Ozet: Orijinal arastirma makalelerinde 250, diger makale tiirlerinde 200 kelimeyi gecmeyecek sekilde
hazirlanmalidir.

Anahtar Kelimeler: En fazla 6 tane olmak Uzere her iki dildeki 6zetin altinda alfabetik sirayla
verilmelidir. Anahtar kelimeler, Tlrkiye Bilim Terimleri arasindan segilmelidir. Anahtar kelimelerin
seciminde Turkiye Bilim Terimleri internet adresinden (http://www.bilimterimleri.com)
yararlanilmahdir.

Giris: Sonuglarin anlasilabilmesi ve yorumlanabilmesi icin o konu ile ilgili yapilmis olan ¢alismalar
hakkinda bilgilere yer verilmelidir. Giris'te ¢alismanin hipotezi belirtilmelidir. Calismanin amaci bu
bollimin en sonunda acik olarak yazilmahdir.

Materyal ve Metot: Bu bélimde deneysel calismalar diger arastirmacilar tarafindan tekrarlanabilecek
yeterlilikteki detayi ile verilmelidir. Uluslararasi indeksli dergilerde yayinlanmis bir makalede
actklanan bir teknik kullanildiginda, metodun ¢ok kisa agiklanmasi ve ilgili orijinal makaleye atif
yapilmasi gereklidir. Makalede etik kurul izini ve/veya yasal/6zel izin alinmasinin gerekip gerekmedigi
bu béliimde belirtilmelidir. Materyal olarak hayvan kullanilan orijinal arastirma makalelerinde (klinik,
deneysel, saha calismalari vb.); etik kurul onayi alinmis olmalidir. Etik kurul onay/izin belgesinin
“alindig etik kurulun ismini, sayisini ve tarihini” iceren agiklayici bilgiler materyal ve metot bélimiine
yazilmahdir. Yayin kurulu etik kurul onay belgesini isteme hakkina sahiptir.

Bulgular: Arastirma bulgulari agik ve anlagilabilir sekilde verilmelidir. Bulgular, gerektiginde tablo ve
sekillerle desteklenmeli ve kisa olarak sunulmalidir.

Tartisma ve Sonug: Bulgular gereksiz ayrintiya girmeden literatirler 1siginda tartisilmali ve bulgularin
onemi vurgulanmalidir. Sonug ya da 6neri ciimlesi ile bitirilmelidir.

Tegekkiir: Calisma veya makaleye kisisel katki ve parasal destek burada belirtilmelidir.


http://www.bilimterimleri.com/
http://www.bilimterimleri.com/

Derleme: Derginin yayin alanlarindaki konularda yenilikleri iceren, glincel kaynaklardan yararlanilarak
hazirlanmis makaleler olup, yazarlarin konu ile dogrudan iliskili en az 3 adet ¢alismalarinin olmasi ve
bunlarin derleme icinde kullanilmasi durumunda yayinlanmak Gzere kabul edilebilecektir. Sorumlu
yazar, derlemesini gonderirken konu ile ilgili makalelerinin de kiinye bilgilerini dergi editorligiine
gondermelidir (makale kiinyeleri, makale metninin en son sayfasinda sunulmalidir). Harran
Universitesi Veteriner Fakdiltesi Dergisi’/nde degerlendirmeye alinan ve yayinlanan derlemeler ¢agril
derlemelerden olusmaktadir. Derlemelerde; Ozet, Giris, Sonuc ve Kaynaklar béliimleri bulunmalidir.

Olgu Sunumu: Yazarlarin, karsilastiklari yeni veya ender gozlemlenen olgularin ele alindigi, bilimsel
degere sahip bilgileri iceren eserlerdir. En fazla 15 kaynak kullanilmal ve bu kaynaklarin giincel
olmasina 6zen gosterilmelidir. Olgu sunumlari; Ozet, Giris, Olgu tanimi, Tartisma ve Sonug ile
Kaynaklar bolimlerinden olusmalidir.

Kisa Bilimsel Makale: Kisa bilimsel makalelerde dar kapsamli olarak ele alinmis, yeni bilgi ve bulgular
sunulmalidir. Arastirma makalesi formatinda hazirlanmali ve en fazla 5 sayfa olmaldir. En fazla 2
tablo veya sekil icermelidir.

Kaynaklar

Metin icinde atif yapilirken;

1. Yazar veya yazarlarin soyadindan sonra parantez icinde kaynagin yayin yili belirtilmelidir;
Adams (1998) tarafindan; Wilkie ve Whittaker (1997) tarafindan; Doyle ve ark. (2007)
tarafindan....

2. Cumlenin sonunda atif yapildiginda ise yazar ismi ve yayin yili parantez icinde belirtilmelidir;
... bildirilmistir (Adams, 1998); .... bildirilmistir (Wilkie ve Whittaker, 1997); ..... bildirilmistir
(Doyle ve ark., 2007).

3. Birden ¢ok kaynaga atif yapilmasi durumunda once alfabetik sonra kronolojik siralama
yaptimalidir;

.... bildirilmistir (Adams, 1998; Adams, 2008; Doyle ve ark., 2007; Wilkie ve Whittaker, 2006).

4. Ayniyazarin ayni yil yayinlari s6z konusu ise her biri “a” harfinden baslayarak kiictk harflerle
isaretlenmelidir;

.... (Adams, 2005a; Adams, 2005b;...).

Kaynak listesi asagidaki sekilde hazirlanmalidir:

1. Kaynak listesi yazar soyadina gore alfabetik olarak siralanmalidir.

2. Kaynaklarda yer alacak dergi adlari ISI web of Science’a gore kisaltilmali ve italik yazilmahdir.
3. Kaynaklarin yazin sekli asagidaki sekilde olmalidir.

Makale; Sullivan JC, Sasser JM, Pollock JS, 2007: Sexual dimorphism in oxidant status in
spontaneously hypertensive rats. Am J Phsiol Integr Comp Physiol, 292 (1), 64-68.

Kitap; Cadenas E, Packer L, 2001: Handbook of Antioxidants. 2nd ed., Marcel Dekker Inc., New York,
USA.

Kitaptan bir boliim: Bahk J, Marth EH (1990). Listeriosis and Listeria monocytogenes In: Foodborne
Diseases, Cliver DO (Ed), 248-256, Academic Press, San Diego. Web sayfasi: Anonim (1)
http://www.emea.europa.eu, Erisim tarihi; 01.04.2010.



Tez: Er A, 2009: Makrolid grubu antibiyotiklerin endotoksemide sitokin diizeylerine etkisi. Doktora
tezi, SU Saglik Bilimleri Enstitiisii, Konya.

Bilimsel toplantida sunulan bildiri: Allen WR, Wilsher S, Morris L, Crowhurst JS, Hillyer MH, Neal HN,
2006: Re-establishment of oviducal patency and fertility in infertile mares. In: Proceedings of the
Ninth International Symposium on Equine Reproduction, Kerkrade, Holland, pp. 27-28.

Tablo ve Sekiller: Her bir tablo ve sekil ayri sayfalara yerlestirilmelidir. Kullanim sirasina gore
numaralandirilmali, kisa basliklarla ifade edilmeli ve metin iginde tablo numarasi verilerek atifta
bulunulmalidir. Tablo basliklari makalenin yazim dilinde tablonun {ist bolimtine yazilmalidir. Tabloda
kullanilan kisaltmalar ve gerekli agiklamalar tablo altinda verilmelidir. Sekil bashklari makalenin yazim
dilinde seklin alt bolimiine yazilmahdir.
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HARRAN UNIVERSITY VETERINARY FACULTY JOURNAL PUBLICATION RULES *

Journal of Harran University Veterinary Faculty is a refereed journal that publishes original
clinical and experimental research in Turkish and English, covering human and animal health,
especially in the field of Veterinary Science, case reports, reviews (at least 3 on the subject of
compilation of the invited or responsible author) the research paper must be on the reference
list), short scientific articles and letters to the editor. Publishing articles in English is given
priority in the journal. The journal is published electronically every 6 months and 2 issues a
year. There are no fees for published articles.

Publications accepted to the journal should not have been published elsewhere. It should not
have been submitted to other journals for review simultaneously. All legal and criminal liability
arising from the published articles belong to the authors. Authors are not paid the right to
publish. Submitted articles and their attachments are not returned, whether the article is
published or not.

The works that have been previously communicated in congresses and published with a
summary are accepted to be stated on the cover page. However, if the publication is produced
from the thesis and there is a supporting organization, it should be stated in the publication.
The article that reaches the Journal Editor is subjected to preliminary evaluation by the journal
editor. Editing has the right to reject the article according to the preliminary evaluation result
or to request correction before subjection to the reviewer.

Articles are sent to at least two referees for evaluation. In the article acceptance process, if
the opinions of the two referees differ, the editor decides by taking the opinion of a third
referee or advisory board.

TUBITAK ULAKBIM respect for ethical principles, which opened to the use of all universities in
Turkey "iThenticate" sent through plagiarism detection program, the whole article, must be
made of the case report and review of the preliminary assessment and the delivery of results.
According to these preliminary evaluation results, the similarity rate of articles, case reports
or reviews with other references should not exceed 15% (excluding abstract, abstract and
references). Articles, case reports or reviews sent to our journal for publication will not be
evaluated if the similarity rate exceeds 15% in the evaluation made through the "ithenticate"
program.

At least 20% of references to any submitted article (for all article categories) must include
references published in the last five years. Anonymous references should be kept to a
minimum.

If the article is accepted for publication, the Copyright Transfer Agreement, which includes the
declaration that any right of publication has been transferred, must be signed by all authors
and sent to the journal editor before printing. Articles without Copyright Transfer Agreement
are not published even if they are accepted to publish.

An article, case report, review etc. to be sent to Harran University Veterinary Faculty Journal.
When the works are sent to https://dergipark.org.tr/tr/pub/huvfd, they are taken into the
evaluation process.

An article, case report, review etc. to be sent to Harran University Veterinary Faculty Journal.
Works must be saved in MS Word format, all photographs (pictures) at least 300 dpi resolution,
in TIFF or JPEG format.




WRITING RULES

Manuscripts should be prepared in MS Word format, Times New Roman font, with 12 font size,
double line spacing and 2.5 cm space on each side. Line numbers (continually starting from page 2
of the article) should be added to the article. Articles of this type should not exceed 15 pages in
original scientific research and reviews, including figures and tables, and 5 pages in short scientific
articles and case reports.

International Standard Units (SI-system) should be used for units and dimensions.

Research Articles: Original research articles should be arranged in the order of the following main
topics: Title, Author names (must be marked with the responsible author (*)), Author addresses,
Author ORCID numbers, Abstract and Keywords (3 - 6 words), English title, Abstract and
Introduction to Keywords, Material and Method, Results, Discussion and Conclusion, Thanks or
Information and References. Each Table and Figure should be on separate pages.

STYLE AND FORMAT

Abstract: It should be prepared not to exceed 250 words in original research articles and 200 words
in other types of articles.

Keywords: It should be given in alphabetical order below the summary in both languages,
maximum 6. Keywords should be selected from Turkey Science Terms. Turkey Science Terms in the
selection of keywords from the internet address ( ) should be
utilized.

Introduction: In order for the results to be understood and interpreted, information about the
studies done on that subject should be included. In the introduction, the hypothesis of the study
should be specified. The purpose of the study should be clearly written at the end of this section.

Material and Method: Experimental studies should be given in this section with sufficient detail
that can be repeated by other researchers. When using a technique described in an article
published in international indexed journals, it is necessary to describe the method very briefly and
to cite the relevant original article. In the article, it should be stated in this section whether the
ethical committee permission and / or legal / special permission should be obtained. In original
research articles using animals as materials (clinical, experimental, field studies, etc.); ethics
committee approval must have been obtained. Explanatory information including the name,
number and date of the ethics committee's ethics committee approval / permit document should
be written in the material and method section. The editorial board has the right to request the
ethics committee approval document.

Results: Research findings should be given clearly and understandably. Findings should be
supported with tables and figures when necessary and presented briefly.

Discussion and Conclusion: Findings should be discussed in the light of the literature before going
into unnecessary detail and the importance of the findings should be emphasized. It should be
finished with a conclusion or suggestion sentence.

Acknowledgment: Personal contribution and monetary support to the study or article should be
stated here.



Compilation: These are articles that contain innovations on the subjects of the journal's
publications and are prepared by using current references. If the authors have at least 3 works
directly related to the subject and they can be accepted for publication. When submitting his
review, the responsible author should send the imprint information of the articles related to the
subject to the editor of the journal (article tags must be presented on the last page of the article
text). Reviews compiled and published in Harran University Veterinary Faculty Journal are invited
reviews. in the compilation; Summary, Introduction, Conclusion and References sections should
be available.

Case Report: These are the works that contain information of scientific value that the authors
discuss the new or rare cases that they encounter. Maximum 15 references should be used and
care should be taken to keep these references up to date. Case reports; It should consist of
Summary, Introduction, Case description, Discussion and Conclusion and References sections.

Short Scientific Article: In short scientific articles, it should be handled narrowly and new
information and findings should be presented. It should be prepared in the form of a research
paper and should not exceed 5 pages. Must contain no more than 2 tables or figures.

References:
While citing in the text;

1. The publication year of the reference should be specified in parentheses after the surname of
the author or authors; By Adams (1998); By Wilkie and Whittaker (1997); Doyle et al. (2007) by....

2. When cited at the end of the sentence, the name of the author and the year of publication must
be indicated in parentheses; ... have been reported (Adams, 1998); .... has been reported (Wilkie
and Whittaker, 1997); ..... has been reported (Doyle et al., 2007).

3. In case of reference to more than one reference, first alphabetical and chronological order
should be done;

.... reported (Adams, 1998; Adams, 2008; Doyle et al., 2007; Wilkie & Whittaker, 2006).

4. If the same author has publications in the same year, each should be marked in lowercase
letters, starting with the letter "a";

.... (Adams, 2005a; Adams, 2005b;...).
The list of references should be prepared as follows:
1. Reference list should be listed alphabetically by author surname.

2. The names of the journals in the references should be shortened according to the ISI web of
Science and should be written in italics.

3. Type of references should be as follows.

Journal article; Sullivan JC, Sasser JM, Pollock JS, 2007: Sexual dimorphism in oxidant status in
spontaneously hypertensive rats. Am J Phsiol Integr Comp Physiol, 292 (1), 64-68.

Book; Cadenas E, Packer L, 2001: Handbook of Antioxidants. 2nd ed., Marcel Dekker Inc., New York,
USA.



Chapter in a book: Bahk J, Marth EH (1990). Listeriosis and Listeria monocytogenes In: Foodborne
Diseases, Cliver DO (Ed), 248-256, Academic Press, San Diego. Web page: Anonymous (1)
http://www.emea.europa.eu, Access date; 01.04.2010.

Thesis: Er A, 2009: Effect of macrolide antibiotics on cytokine levels in endotoxemia. PhD thesis,
SU Health Sciences Institute, Konya.

Paper presented at the scientific meeting: Allen WR, Wilsher S, Morris L, Crowhurst JS, Hillyer MH,
Neal HN, 2006: Re-establishment of oviducal patency and fertility in infertile mares. In:
Proceedings of the Ninth International Symposium on Equine Reproduction, Kerkrade, Holland, pp.
27-28.

Tables and Figures: Each table and figure should be placed on separate pages. It should be
numbered according to the order of use, expressed in short titles, and should be cited by giving
the table number in the text. Table titles should be written in the writing language of the article in
the upper part of the table. Abbreviations and necessary explanations used in the table should be
given under the table. Figure titles should be written at the bottom of the figure in the writing
language of the article.



HARRAN UNIVERSITESI VETERINER FAKULTESI DERGISI

TELIF HAKKI DEVIR FORMU

Harran Universitesi

Veteriner Fakiiltesi Dergisi Editorliigiine

Biz asagida adi, soyadi ve imzalari bulunan yazarlar, tarafimizdan yaziimis,

isimli makalenin icerigi, sonuglari ve yorumlari konusunda, Harran Universitesi Veteriner Fakiiltesi
Dergisi'nin hicbir sorumluluk tasimadigini kabul ederiz. Sundugumuz makalenin orijinal oldugunu,
herhangi bir baska dergiye yayinlanmak lizere gonderilmedigini, daha dnce yayinlanmadigini beyan
ederiz. Makalenin telif hakkindan feragat etmeyi kabul ederek sorumlulugu Gstlenir ve imza ederiz.
Makalenin telif hakki Harran Universitesi Veteriner Fakiiltesi Dergisi’ne devredilerek yayinlanmasi
konusunda yetkili kilinmustir.

Bununla birlikte yazarlarin asagidaki haklari sakhdir:

1. Telif Hakki disinda kalan patent v.b. bitiin tescil edilmis haklar.

2. Yazarin gelecekteki kitaplar ve dersler gibi ¢alismalarinda; makalenin tiimi ya da bir bélimini
Ucret 6demeksizin kullanma hakki.

3. Makaleyi ticari amaglarla kullanmamak kosulu ile cogaltma hakki.

Yazarin Adi ve Soyadi Tarih Imza

Sorumlu yazarin adi/yazisma adresi:

Telefon: ..cccveveccieeeieeeceeee, FaX: voeeeeieeeiiee e E-mail: e

(Makale basvurusu ile bu formu biitiin yazarlar tarafindan imzalanmis olarak “http://dergipark.qov.tr/huvfd” adresinden yiikleyiniz.)

Harran Universitesi Veteriner Fakiiltesi Dergisi Yayin Kurulu 63200 Sanhurfa
Tel: 0414 318 39 24, E-mail: harranvet@gmail.com
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COPYRIGHT TRANSFER FORM

We grant that Harran University Journal of the Faculty of Veterinary Medicine has no responsibility

fort he content, results and conclusions of the manuscript entitled,

We state that the submitted manuscript is original, has not been published or is not being considered
for publishing elsewhere. We grant to disclaim the copyright and sign this form by undertaking all
responsibility. Hereby Harran University Journal of the Faculty of Veterinary Medicine has been
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