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Entansif Kosullarda Beslenen Herik Kuzularinda Karkas Kompozisyonun Belirlenmesi’

Bilent TEKE', Mustafa UGURLU", Filiz AKDAG', Serhat ARSLAN?, Biilent EKiZ®

'Ondokuz Mayis L_Jniversitesi, Veteriner Fakultesi, Zootekni Anabilim Dall, Samsun-TQRKi}(E
2Ondc_Jkuz May.ls Universitesi, Veteriner Fakiiltesi, Biyometri Anabilim D_all, Samsqln-Tl_JRKIYE
Sistanbul Universitesi, Veteriner Fakiiltesi, Zootekni Anabilim Dali, istanbul-TURKIYE

Ozet: Bu calisma entansif sartlarda Herik kuzularinda bazi karkas kompozisyonunun belirlenmesi amaciyla yapilmistir.
Arastirmada 10 bas kisa yuvarlak yagh kuyruklu ve 10 bas uzun yarim yagl kuyruklu kuzu olmak Uzere 20 bas erkek
tek dogmus Herik kuzusu kullaniimistir. Siitten kesimden sonra besiye alinan kuzular ortalama 40 kg canli agirlikta
kesilmistir. Karkaslar pargalara ayrilmis ve her bir parca et, kemik ve yag olarak dissekte edilmistir. Et, kemik ve yag
oranlari sirasiyla butta; %56.2, 15.15 ve 28.8 kolda %61.14, 20.79 ve 18.14 belde %46.64, 15.21 ve 38.36 olarak bu-
lunmustur. Bel et ve kemik orani ile karkas et ve kemik orani ortalamalari arasindaki fark énemsiz bulunmustur
(P>0.05). Sonug olarak bu arastirma ile Herik koyununun cesitli karkas pargalarinin kompozisyon &zellikleri belirlenmis-
tir. Turkiye'nin yerli ve lokal irki olan Herik koyununun &zelliklerinin belirlenmesi ve gelistiriimesi i¢in daha fazla sayida
calisma yapilmalidir.

Anahtar kelimeler: Et, karkas kompozisyonu, kuzu, Herik

The Determination of Carcass Composition in Herik Lambs under Intensive Finishing Conditions
Summary: The aim of this study was to identify some carcass characteristics of Herik lambs under intensive condi-
tions. In this study, data on 20 single-born male Herik lambs, namely 10 with short, round, fat tail, and 10 with long,
semi-fat tails, were used. The lambs were finished after weaning, and were slaughtered when their weights reached to
40 kg Carcasses were split to cuts. The carcass joints were dissected as meat, bone and fat. The ratios of meat, bone
and fat were 56.2, 15.15 and 28.8% for leg, 61.14, 2.79 and 18.14% for foreleg, 46.64, 15.21 and 38.36% for loin in the
study. The difference between ratio of meat, bone in loin and in carcass was no significant (P>0.05). In conclusion,
some of the carcass composition characteristics of Herik lambs were determined in present study. More studies should
be done for the determination and the development of characteristics of Herik lambs, a native and local breed in Tur-
key, because of less study was available.

Key words: Carcass composition, Herik, lamb, meat

Giris asaglya dogru uzanir. Herik koyunu Akkaraman
Farkli yerlesim yerlerinin iklimi ve gevre sartlari, ve Morkaraman koyunlarinin Karayaka koglarla
insan gogleri ve genetik olaylarin etkisi ile gok birlestirilmesi ile meydana gelmistir. Orta Kara-
sayida vyerli koyun irklari meydana gelmistir. deniz Bolgesi'nde 6zellikle Amasya ili ve gevre-
Morfolojik ve fizyolojik Gzellikleri birbirinden fark- sinde yetistirilir (10,13).

I olan bu koyun irklari arasindaki en 6nemli Turkiye'de toplam  kirmizi et  Uretiminin
morfolojik farkhlik kuyruk yapilaridir (1,2). Kuy- (1.221.000 ton) yaklasik %24’G koyun ve kuzu
rukta bulunan yag, besin aliminin yeterli olmadi- etinden karsilanmakta olup, Tirkiye’nin koyun
g1 zamanlarda enerji kaynagi olarak gérev ya- varliginin (31.1 milyon) ise yaklasik %90-95'ini

par (7). Herik koyunu lokal olarak yetistirilen bir yagh ve yarim yagl kuyruklu koyunlar olustur-
koyundur. Herik koyununda kisa yuvarlak ve maktadir (6). Kurak ve yari kurak bdlgelerde
uzun yarim yagh olmak Ulzere iki farkli kuyruk yasayan insanlarin 6nemli gegim kaynagi olan
yapisi bildirilmistir. Uzun yarim yaglh kuyruklular-  yagh kuyruklu koyun yetistiriciligi, ayni zamanda
da kuyruk kok kisminda genistir, asagiya dogru o bélgede yasayan insanlar tarafindan tiketim
daralarak iner ve tarsal eklemlere bazen daha da  aligkanliklari arasinda yer aldigindan gele-

neksel bir dretim gseklidir (7,8). Bolge halki

Gelis Tarihi/Submission Date : 07.06.2016 tarafindan uzun zamandir yetistirilen Tarkiye'nin
Kabul Tarihi/Accepted Date  : 06.12.2016 yerli ve lokal irklarindan olan Herik kuzularinin
genel verim Ozellikleri ve karkas Ozellikleri ile

*Bu arastirma TUBITAK tarafindan desteklenen 1150829 numarali ilqili k | d | bul ktad
projeden uretilmis ve VI. Veteriner Zootekni Kongresi'nde poster gl cok sinirll sayida caligsma bulunmakitaadir.

olarak sunulmustur.



Herik kuzularinin karkas kompozisyonu...

Bu calisma, Herik kuzularinin entansif sartlarda
beslenmesini takiben karkas kompozisyonunu
ortaya koymak amaciyla yapilmistir.

Gere¢ ve Yontem

Arastirma Samsun ili Atakum ilgesinde bulunan
dzel bir koyun isletmesinde yiriitilmistir. islet-
me deniz seviyesinden 171 metre yukseklikte,
41° 24’ enlem ve 36° 08’ boylamda bulunmakta-
dir. Arastirma suresince ortalama gevre sicakli-
g1 22 °C, nispi nem %76 ve yagis miktari ise 55
mm olarak belirlenmistir. Bu ¢alismada 10 bas
kisa yuvarlak yagh kuyruklu ve 10 bas uzun ya-
rim yagh kuyruklu kuzu olmak Uzere 20 erkek
tek dogmus Herik kuzusu kullaniimistir. Dogum-
dan sonra yaklasik 2.5 ay anneleri ile birlikte
tutulan Herik kuzulari sutten kesimi takiben tarti-
larak ortalama sutten kesim agirhgi (20.78+0.5
kg) belirlenmigtir. Sttten kesim sonrasi entansif
sartlarda besiye alinacak kuzulara, besi dncesi
ic ve dis parazitlere karsi antelmintik verilmis ve
Clostridium spp.’ye karsi asilanmigtir. Besiye
alinan kuzularin ginde iki kez saglk durumlari
kontrol edilmistir. Besi sonu agirligi ortalama 40
kg canl agirliga ulasan kuzularin kesilmesi he-
deflenmis ve bu amagcla kuzularin periyodik ola-
rak haftalik tartimlar yapilmistir. Besi siresi
boyunca kuzulara iki farkh konsantre yem veril-
mistir. Kuzulara ortalama 30 kg canl agirliga
ulagincaya kadar Diyet 1 (%18 ham protein,
2650 kcal/kg ME), ortalama 40 kg canli agirhda
ulasincaya kadar ise Diyet 2 (%16 ham protein,

Erciyes Univ Vet Fak Derg 15(1), 1-5, 2018

2650 kcal’lkg ME) ad libitum olarak verilmigtir.
Konsantre yeme ilave olarak dnlerine her gin
kuzu basina 300 g kuru yonca, surekli ulasabile-
cekleri su ve yalama tasi konulmustur.
Hedeflenen besi sonu canli agirhda 105 gunlik
besi suresi sonunda ulasan kuzulara kesimden
12 saat 6ncesinden baslanarak kesime kadar
sadece su verilmis fakat yem verilmemistir. Ke-
simden sonra derinin ayrilmasi ve i¢ organlarin
clkarilmasini takiben sicak karkas agirhgi belir-
lenmistir. Karkaslar + 4°C’de 24 saat bekletildik-
ten sonra soguk karkas agirliklari tespit edilmis-
tir. Karkaslar median hat boyunca iki pargaya
ayrilmis ve sol yarim karkas Akgapinar (3) yon-
temine gore kol, sirt, bel, but ve digerleri olarak
ayrilmistir. Her karkas pargasinin eti (sinirler ve
konnektif doku dahil), kemigi ve yagi (subkutan
ve intermuskuler yag) mekanik olarak ayriimig
ve tartiimistir. Yarim karkas pargalarina ait olan
et, kemik ve yag agirliklar iki ile ¢arpilarak tim
karkas degerleri belirlenmisgtir.

istatistiksel Analiz

Kuzularin gesitli karkas parcalarinda et, kemik
ve yag agirliklari ve oranlar ile Herik kuzularin-
da karkas et ve yag iginde karkas pargalarinin
paylarinin belirlenmesinde ve ortalamalarin kar-
silastinimasinda tanimlayici istatistikler ve Pai-
red t- testi kullaniimistir (9).

Bulgular

Herik kuzularin gesitli karkas parcalarinda et,
kemik ve yag agirliklari ve oranlari Tablo 1°de,

Tablo 1. Herik kuzularin gesitli karkas parcalarinda et, kemik ve yag agirliklar (kg) ve oranlari

Karkas n Karkas bilesenleri Doku agirhgi (kg) Doku orani (%)
pargasi Ortalama Std. Sapma Ortalama Std. Sapma
Sirt 14 Et 0.78 0.05 43.00 2.17
Kemik 0.35 0.02 19.64 0.85
Derialt yag 0.52 0.03 29.29 2.18
Kaslar arasi yag 0.14 0.02 8.07 0.92
Toplam yag 0.66 0.03 37.29 2.23
Bel 14 Et 0.55 0.03 46.64 1.16
Kemik 0.18 0.01 15.21 0.38
Derialt yag 0.41 0.02 34.68 1.51
Kaslar arasi yad 0.04 0.01 3.59 0.73
Toplam yag 0.45 0.02 38.36 1.64
But 20 Et 3.37 0.07 56.20 0.85
Kemik 0.90 0.03 15.15 0.49
Derialt yag 1.39 0.06 23.22 0.79
Kaslar arasi yag 0.33 0.02 5.46 0.28
Toplam yag 1.72 0.06 28.80 0.78
Kol 14 Et 1.56 0.11 61.14 0.95
Kemik 0.63 0.09 20.79 0.47
Derialt yag 0.33 0.02 12.49 0.82
Kaslar arasi yag 0.15 0.01 5.68 0.47
Toplam yag 0.48 0.02 18.14 0.92
Digerleri 14 Et 2.92 0.08 52.24 0.99
Kemik 0.67 0.02 16.37 0.49
Derialti yag 1.03 0.06 18.37 1.18
Kaslar arasi yag 0.72 0.06 13.44 1.10
Toplam yag 1.75 0.07 31.39 1.16
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cesitli irklarda karkas kompozisyonu ilelilgili ya-
5 53 8 ET 8§ o ) pilan galismalara yonelik literatiir bilgisi ise Tab-
g g2 as &2 gf.gf.gsg ~_|  lo2de verilmistir. Bu arastirmada Herik kuzula-
% %5 %5 %5 E @ 85 35 R rinda karkas par(;?la"rl icinde en yuksek et orani
kol ve butta en disuk et orani sirtta bulunmus-
5 =z |9 2 g9 v tur. En ylksek kemik orani sirt ve kolda, en
%’EE § § § ; < diistik kemik orani ise butta bulunmustur. Bu-
B nun yani sira en yiuksek yag orani S|rt_ ve bglde,
L = o < en dusik yag orani ise kolda tespit edilmigtir.
:%'g 28 2 = g E Herik kuzularinin karkasI ve kag(a_s ge;rgtalatr.lr_wla
a==0 @ « ait et, kemik ve yag oranlarinin Paired t- testi ile
: karsilastirilmasi sonuglari Tablo 3’ de verilmistir.
g? g g § § E Buna gore karkasI etboTal?l iI_ek bel et 0:22:;15:;
a2s ® 0oy e kas kemik orani ile bel kemik orani a
=|o = © farkin dnemsiz oldugu (P>Q.O5) be_IirIer)[nistir._
T o gE 8 o < B o Bunun yani sira karkas kemik orani |I_e dlgerlerl
mexES T T kemik orani, karkas derialti yag orani ile dlgerlg—
. g |2 I 8 3 ri derialti yag orani grasmda_ki farkin da dnemsiz
2385 |3 8 § 3 oldugu (P>0.05) belirlenmistir.
Bu arastirmada Herik kuzularinda bel pargasi-
. G o = ] 8 nin et ve kemik oraninin, karkastaki et ve kemik
285 8 g8 8 8 oranina, digerleri parcasinin yag ve kemik ora-
ninin ise karkastaki derialtl yag ve kemik orani-
g%¢ T &8 ° g na en yakin ortalama degerlere sahip oldugu
% L5 & & &’ & belirlenmistir (Tablo 3).
s = © Herik kuzularinda karkas et v,e yagl_igipdg kar-
EDS g & I = kas pargalarinin payi Tablo 4 d(,a" verilmistir. Bg—
# =0 s e e na gore karkas etinin %35.93'Unii but eti, %
8 = ® ) 10 6'sini ise bel eti olugtur_mugtur. vAan zame}ng
E_ 8 s % § E karkas yaginin %68(‘315’in| bde_l yallg|., %24.4[4 unnlﬁ
@ee ¥ but yagi ve %25.84’UnU digerleri parcalari
<X - ) o 9o o © w ¥ yaglgngolusturmu&ur. Yani karkas eti ve k"arkas
%g § g o 3 8 ® < 3 ;5 yagd! en az oranda bel pargasindan, en yu£<sek
EfF=° Nl o T T oranda but ve digerleri pargalarindan saglan-
@ = o o o N ()] N~ v mi t|r
EE 3 §§ é :‘E g g E E ; He$rik kuzularinda karkas p_argalarlnm et ve yag
2 oranlarinin Paired t- testi ile karsilagtiriimasi
s ¢ & 2 8 & 8 € R Tablo 5’de verilmistir. Buna gore bu arastirmada
5% 5 8 g 8 ¢ 8 g 8 bel yag orani ile kol yag orani arasindaki fark,
o but yag orani ile digerleri yag orani arasindaki
% § o= E 0 2 § frarlstijnemsi:ts)glrlljﬂrgnug,tur (P>0.05).
oo x €Eo - ™ - - artisma v . .
3 Bu arastirmada Herik kuzularinda butta ve di-
ég@% 2 2 o @ gerleri parcalarinda et, kemik ve yad oranlar
2lags |8 = & 8 sirastyla %56.2; 28.8; 15.15 ve %52.24; 31.39;
—‘E s = o o o o 16.37 olarak bulunmustur. Bu arawgtlrmadakl
2E S e S K C bulgular, Akgapinar (4) tarafindan Daglig irkinda
g@s o e but ve digerleri pargalari icin bildirilen degerler
2 ile uyumlu oldugu belirlenmistir. Bunun yani sira
=g £ 55 = S ¢ 8 3 38 3 Herik kuzularinda kolda et, kemik ve yag oranla-
i A A S S r sirasiyla %61.14; 18.14 ve 20.79 olarak bu-
o : x : ) lunmustur. Tufan (12)’nin Akkaraman kuzularin-
% 2 E < g E %E 5 § ?.-,.‘Ef da, Cetin _(5)’in Karacabey Me,rinogu kuzullarm-
i 8 <E £ <ZEIS¥SE da ve Tekin ve Akgapinar (11)'in Tark Merinosu

3
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Tablo 3. Karkas ile karkas pargalarina ait et kemik ve yag oranlarinin kargilagtiriimasi

Karkas Bilesenleri Oranlari Karkas Parcgalari Bilegenlerine ait Oranlar Onemlilik (P)
Karkas et orani Sirt et orani 0.012
Bel et orani 0.255
But et orani 0.001
Kol et orani 0.001
Digerleri et orani 0.003
Karkas kemik orani Sirt kemik orani 0.002
Bel kemik orani 0.218
But kemik orani 0.907
Kol kemik orani 0.001
Digerleri kemik orani 0.303
Karkas derialti yag orani Sirt derialti yag orani 0.001
Bel derialti yag orani 0.001
But derialti yag orani 0.001
Kol derialti yag orani 0.001
Digerleri derialti yag orani 0.886
Karkas kaslar arasi yag orani Sirt kaslar arasi yag orani 0.266
Bel kaslar arasi yag orani 0.001
But kaslar arasi yag orani 0.001
Kol kaslar arasi yag orani 0.009
Digerleri kaslar arasi yag orani 0.001

Tablo 4. Herik kuzularinda karkas et ve yag icinde karkas parcalarinin payi

Karkas eti icinde karkas parga eti payi (%)

Karkas yagi icinde karkas parca yag payi (%)

Karkas n

parcalan Ortalama Std. Sapma Ortalama Std. Sapma
Sirt 14 8.43 0.40 9.79 0.49
Bel 14 6.00 0.18 6.65 0.36
But 20 35.93 0.51 24.44 0.52
Kol 14 17.79 0.62 7.18 0.43
Digerleri 14 32.05 0.50 25.84 1.01
Tablo 5. Bazi karkas pargalarinin et ve yag oranlarinin karsilastiriimasi

Bazi karkas pargalarinin et ve yag oranlari Onemlilik (P)

Sirt yag orani Bel yag orani 0.001

Sirt yag orani Kol yag orani 0.001

Bel yag orani Kol yag orani 0.343

But yag orani Digerleri yag orani 0.239

Sirt et orani Bel et orani 0.001

But et orani Digerleri et orani 0.001

Sirt et orani Kol et orani 0.001

kuzularinda kolda et, kemik ve yag icin bildirdik-
leri oranlar (Tablo 2) bu arastirmadaki verilerle
benzer bulunmustur.

Bu arastirmada Herik kuzularinda but yagi orani
ile digerleri pargasinin yag orani arasindaki fark
6nemsiz (P>0.05) bulunmustur. Tufan (12)’nin
40 kg'da kesilen Akkaraman kuzularda yaptigdi
arastirmada butta yagd orani ile digerleri parca-
sindaki yag orani birbirlerine yakindir (Tablo 2).
Bu durum arastirmamizin bulgulari ile uyumlu-
dur.

Akgapinar (4) Daglig, Akkaraman ve Kivircik
iIrkinda 40 kg kesim agirliginda yaptigi ¢calisma-
da karkasta et, yag ve kemik oranini sirasiyla
Dagh¢ irkinda %4.7; 23.3 ve 13.1; Akkaraman
irkinda %47.7; 15 ve 17; Kivircik irkinda ise %
50.3; 27.2 ve 16.4 olarak bildirmistir (Tablo 2).

Ayni irkin karkas pargalari icinde bel pargasinin
kemik orani Dagli¢, Akkaraman ve Kivircik irkla-
riicin sirasiyla %12.5; 17.1 ve 15 olarak bildiril-
mistir. Yani bu irklarin karkastaki kemik oranlari
ile bel parcasindaki kemik orani benzerlik gos-
termektedir. Ayni zamanda Kivircik irkinda bel
parcasinda et orani %52.2 olarak bildirilmistir
(Tablo 2). Yani Kivircik irkinin karkasta et orani
ile ayni irkin bel pargasinin et orani da benzerlik
gostermektedir. Akcapinar (4)'in bildirdigi bu
arastirma bulgularn Herik kuzular i¢in bulunan
benzerlik iligkileri ile uyumludur.

Sonug olarak, bu arastirmada, verim 6zellikleri
ile cok sinirl sayida arastirma yapilmis Turki-
ye’nin yerli ve lokal bir koyunu olan Herik koyu-
nunun karkas kompozisyonu ile ilgili veriler elde
edilmigtir. ileride yapilacak hayvan islahi prog-
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ramlarinda gerek saf yetistirme gerekse melez-

leme calismalari ile verimlerde ilerlemenin ne

derece oldugunu belirleyebilmek igin yerli koyun
irklarimizda yapilan veya yapilacak ¢alismalarin

Onemi buyuktir. Bu nedenle bundan sonra daha

blylk bir surtde farkh kesim agirliklarinda, fark-

I verim Ozellikleri UGzerinde arastirmalarin plan-

lanmasi gerekmektedir.

Tesekkiir

Bu arastirmada, Herik kuzularinin entansif sart-

larda besi performansi, kesim, karkas ve et kali-

tesi ozelliklerini belirlemek amaci ile yiritilen

TUBITAK projesi (Hizh Destek Proje No:

1150829) kapsamindaki kuzular kullaniimistir.

Yazarlar bu proje icin TUBITAK'a tesekkiir eder.
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The Effects of Dexamethasone on Claudin Tight Junction proteins in 18-day Embryonic Chick
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Summary: Claudin (cldn) protein family is the main component of tight junction (TJ) strands and it is directly involved in
the barrier function of TJs. In addition to the contributing to the barrier function of TJs in mature tissues, these junctions
are also present and required for normal embryonic development of epithelial sheets. Glucocorticoids (GC) are essen-
tial for the maturation of numerous tissues including the intestine during embryonic development. They also have stim-
ulatory effects on the integrity of tight junctions. In this study, the effect of a synthetic glucocorticoid, dexamethasone
(DEX) on mRNA expression of tight junctional proteins was investigated in 18-day embryonic chick intestine in vitro
using quantitative Real-Time PCR (RT-PCR) analyses. Pre-hatched chick intestine will provide a convenient model
because the organization of the barrier is not completely established, and it is relatively easy to maintain its morpholog-
ical integrity for at least 24 hours in an organ culture system. RT-PCR analyses revealed that both claudin-3 (cldn-3)
and claudin-5 (cldn-5) tight junction gene expressions were induced in response to DEX in a dose dependent manner.

Key words: Claudin, dexamethasone, gene expression, glucocorticoids, intestine

Dexamethasonun 18 Giinliik Embriyonik Civciv Bagirsagindaki Claudin Siki Baglanti Proteinlerine Etkileri
Ozet: Claudin (cldn) protein ailesi siki baglanti yapilarinin (tight junctions) temel birlesenidir ve siki baglanti zincirlerinin
bariyer fonksiyonuna direk etki eder. Siki baglantilarin gelismis dokulardaki bariyer fonksiyonuna katkisinin yaninda, bu
baglanti proteinleri, epitelin embriyonik gelisimi sliresince mevcuttur ve normal gelisim igin gereklidir. Glukokortikoitler
bagirsak dahil birgok dokunun embriyonik gelisimi igin esastir. Ayni sekilde, siki baglantilarin bitinlesmesine uyarici
etkileri mevcuttur. Bu ¢alismada, sentetik bir glukokortikoit olan dexamethasone (DEX)'in in vitro kosullarda 18 giinlik
embriyonik civciv bagirsagindaki siki baglanti proteinlerinin mRNA ekspresyonlarina bir etkisinin olup olmadidi kanti-
tatif Real-Time PCR (RT-PCR) kullanilarak arastiriidi. Henliz yumurtadan gikmamis civciv bagirsagi bu galisma igin
uygun bir model olmaktadir, guinku epitelyumdaki bariyer heniiz tam olarak olusmamis ve ayrica bu bagirsak 24 saatlik
organ kultiriinde morfolojik butinligind koruyabilmektedir. RT-PCR analizleri hem cldn-3 hem de cldn-5 siki baglanti
proteinlerinin gen ekspresyonlarinin DEX'in etkisiyle doza bagl olarak arttigini ortaya gikartmistir.

Anahtar kelimeler: Bagirsak, claudin, dexamethasone, gen ekspresyonu, glukokortikoidler

Introduction

In chick embryos, rapid functional differentiation
of the epithelium occurs between 14™ and 21°
days (the week before hatching), including
changes in cell shape, formation of microvilli
and the terminal web, and a dramatic increase
in the density of goblet cells (1,2). The organiza-
tion and maturation of epithelial and endothelial
tight junctions (TJs) occur during this period as
well. Claudin (cldn) protein family is the main
component of TJ strands and these proteins are
directly involved in the barrier function of TJs
(3). Additionally, the cldn protein family with its
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* This article was summarized from Dr. Ozkan OZDEN'’s PhD disser-
tation.

more than 20 members creates charge and size
selective pores in the paracellular pathways,
thus exerting a critical influence in the composi-
tion of the transported solutes in a tissue specif-
ic manner (4-6).

The stimulative effects of glucocorticoids (GCs)
on the barrier function of TJs in the mammary
gland, intestine, lung, kidney and cerebral endo-
thelia were demonstrated by using transepitheli-
al resistance (TER) and paracellular permeabil-
ity studies in vitro and/or in vivo (7-10). Moreo-
ver, the enhancing effects of GCs on the ex-
pression of endothelial occludin, ZO-1 and cldn-
5 were reported (7,11-13). However, not much
is known about the effects of GCs on the ex-
pression of other tight junctional proteins in vari-
ous epithelia, even though GCs are currently
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used clinically for the treatment of various epi-
thelial permeability dysfunctions. GCs induce
the expression and/or reorganization of TJ pro-
teins in the epithelial and endothelial cell layers;
and accordingly, they promote the tightening of
the TJ barrier (14). Abnormalities in the barrier
function of TJs (increase in paracellular perme-
ability) are seen in various pathological condi-
tions, such as in Crohn’s disease, alcoholic liver
disease, celiac disease and various diarrheal
syndromes (15,16). A number of studies have
showed that GC treatment induces a tightening
effect on cerebral endothelial TJs in vitro
(1,11,17). In endothelial cells, GC treatment
changes the position of occludin by its
dephosphorylation, and further increases the
expression of other TJ proteins to form tighter
TJs (18). In cultured brain endothelial cells, 1M
dexamethasone (DEX) (a synthetic glucocorti-
coid) treatment decreased paracellular permea-
bility for sucrose, flurescein and dextrans of up
to 20kDa, probably modulating the expression
and/or organization of TJ proteins (10). GCs
were suggested to support the integrity of blood
-brain barrier (BBB), and they are currently used
for the treatment of brain tumors. GCs are also
considered a potential treatment for diabetic
retinopathy, which is characterized by the loss
of blood-retinal barrier (BRB) (14,16). In addi-
tion to their tightening effects on endothelial
TJs, GCs also affect the strength of epithelial
layers in various tissues. In this study, Real-
Time PCR (RT PCR) was utilized to investigate
the changes in the expression of cldn-3 and
cldn-5 in response to different concentrations of
DEX at different time points in 18-day pre-hatch
chick intestine.

Materials and Methods

Animals Fertile broiler-type chicken fertile eggs
were obtained from the Poultry Farm of North
Carolina State University and incubated for 18
days in a humidified incubator at 37 °C. Tissue
Preparation and Intestinal Organ Cul-ture
Five embryonic chicks were sacrificed, and the
duodenal loop was immediately removed and
rinsed with phosphate buffered saline
(PBS), pH 7.4 to remove blood and debris. Tis-
sue approximately 2-3 mm long pieces were
taken from the duodenum loop, split opened.
Three 25-mL Erlenmeyer flasks including 3 mL
culture medium (Medium 199, GIBCO, USA)
and streptomycin were prepared and supple-
mented with a synthetic glucocorticoid, (DEX)
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with final concentrations of OM, 10°M, 10"M,
and 1M (Figure 1). Three to five duodenal seg-
ments were placed into flasks and gassed with
a mixture of 95% O, and 5% CO,. Flasks includ-
ing tissue pieces were incubated in a 37 °C in-
cubator. Cultured tissue pieces were preserved
in RNAlater (Ambion, USA) solution and stored
at -20 °C.

25-ml
Erlenmayer

Culture medium
flasks A

S (2 v Medium 199 (Gibco)
- ‘/
—

Control (0uM)

Treatment (10%, 10", 1uM DEX)

Figure 1. Intestinal organ culture was performed in
25-mL Erlenmeyer flasks containing Medium 199.

Isolation of Epithelial Cells from Intestinal
Villi The isolation of epithelial cells from intesti-
nal villi was performed as previously described
(19). Briefly, tissue pieces removed from the
small intestine were incubated in citrate buffer
for 20 minutes at room temperature. Then, they
were transferred to an EDTA-containing buffer
and incubated at 37 °C with shaking for 30
minutes. The resulting cell suspension was fil-
tered through silk screen to remove tissue de-
bris and centrifuged 1000 rpm for 5 minutes to
obtain a pellet of epithelial cells. The cells were
re-suspended in PBS buffer and utilized for RT-
PCR analyses.

Total RNA Extraction and SYBR Green Real-
Time PCR Analyses Organ cultured tissues
were homogenized in RLT buffer (Qiagen, USA)
including B-mercaptoethanol using a bead beat-
er. Total RNA was purified with DNase accord-
ing to manufacturer instructions (Ambion, USA).
Reverse transcription and SYBR green RT-PCR
analyses were performed. B-actin was used as
an internal control. Cycle threshold (Ct) values
were obtained using the Icycler Software, dupli-
cate values of each cDNA were averaged, and
relative fold changes were determined using 2
A2C method. Experimental errors were calculat-
ed by the standard error of the mean (SEM) of
normalized Ct values from each treatment
group, and were indicated as error bars in the
graphs. Least Square Means differences with
Student’s t test were performed to determine
the significance between treatment groups and
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P < 0.05 was accepted as statistical signifi-
cance. The annealing temperatures and the
expected sizes of produced amplicons for cldns,
and the RT-PCR protocol were previously pub-
lished (20).

Results

The expression of cldn-3 and -5 was investigat-
ed using comparative SYBR Green RT-PCR
analysis. Cldn-3 expression was increased in a
dose dependent manner in response to DEX
(Figure 2). There was no significant time effect
on cldn-3 in a given DEX dosage between 12
hours and 24 hours of exposures. At physiologi-
cal levels (10M) DEX did not induce any signif-
icant increase in cldn-3 for 12 hours. Moderate
(10"M) and high levels (1M) of DEX exposure
for 12 hours caused approximately 2.5 and 3.2
folds increase in cldn-3 expression, respectively
(Figure 2A). DEX exposure for 24 hours caused
a dose dependent increase in cldn-3 mRNA
levels; however none of them were significant
(Figure 2B).

Cldn 3 expression in response to DEX for 12h
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Figure 2. Relative expression of cldn-3 in response
to DEX. The effects of different concentrations of
DEX on cldn-3 expression for 12 hours (A), and for
24 hours (B). n = 3-4. * indicates the significant differ-
ence from OuM concentration at P < 0.05.

Relative cldn-5 mRNA levels in response to dif-
ferent concentrations of DEX at different time
points were also investigated (Figure 3). Cldn-5
displayed a similar pattern to cldn-3 expression.
At a concentration of 10°M, DEX did not induce
any significant increase in cldn-5 for 12-hour
exposure (Figure 3A). However, moderate (10

Ozkan Ozden

'M) and high (1M) doses of DEX exposure for
12 hours induced cldn-5 by approximately 3.4
and 5 fold, respectively (Figure 3A). Twenty-four
hours of DEX exposure caused a dose depend-
ent increase in cldn-5 mRNA levels; however
none of them were significant (Figure 3B).

In summary, cldn-3 and cldn-5 tight junction

Cldn 5 expression in response to DEX for 12h
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Figure 3. Relative expression of cldn-5 in response
to DEX. The effects of different concentrations of
DEX on cldn-5 expression for 12 hours (A), and for
24 hours (B). n = 3-4. * indicates the significant differ-
ence from OuM concentration at P < 0.05.

gene expressions were induced in response to
DEX in a dose dependent manner for 12 hours.
Discussion

GCs have wide range of effects in the body and
modulate approximately 10% of human genes.
GCs control metabolism, immune system,
growth, differentiation, and development (21).
GCs also play essential roles for growth differ-
entiation, metabolism and morphogenesis of
numerous mammalian and avian embryonic
tissues and organs, such as the intestine, lung
and central nervous system (21). GCs play im-
portant roles in functional differentiation of intes-
tinal epithelium during the last week of chick
embryonic development (19). In addition, usage
of exogenous GCs is important for the treatment
of various pathological conditions due to anti-
inflammatory and epithelial and endothelial bar-
rier enhancing qualities of GCs.

GCs are claimed to decrease TJ permeability
significantly (shown by decreased paracellular
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radiolabeled inulin flux) by suppressing myosin
light chain kinase (MLCK) gene activity in Caco-
2 intestinal cell lines (8). Exposure of subconflu-
ent Madin-Darby Canine Kidney Cells (MDCK)
renal epithelial cells, in which the formation of
epithelial barrier is not complete, to 4M DEX for
24 hours did not affect the expression of cldn-1,
Z0-1, and occludin, but it significantly increased
the TER, probably by modulating the organiza-
tion and relocalization of TJ proteins to the TJ
areas (9). In these studies, DEX had a stronger
effect on the formation of the epithelial barrier in
subconfluent epithelial cells than in the conflu-
ent cells with relatively stable TJ structure (9).
GCs affect cldn-5 expression directly and indi-
rectly in endothelial cell lines (7). Tumor necro-
sis factor-alpha (TNF) down-regulates the ex-
pression of cldn-5 in brain cEND and myocardi-
al MyEND endothelial cells (7). DEX indirectly
up-regulates cldn-5 expression by down-
regulating the expression of TNF in these endo-
thelial cell lines (7). Additionally, DEX can in-
duce both the promoter activity and mRNA lev-
els of cldn-5 directly in cEND cells but not in
MyEND cell lines, which indicate the tissue spe-
cific actions of GCs. In this study, as it was hy-
pothesized, GCs induced the expression of cldn
-3 and -5 in a dose dependent manner. Howev-
er, it is not known if DEX directly regulated the
expression of these genes by binding their glu-
cocorticoid response element (GRE) regions in
their promoters or indirectly changed the activity
of other genes such as TNF, cytokines, and glu-
tamine synthetase.

In order to understand the effects of GCs (and
other hormones, transcription factors, etc.) on
cldn expression, promoter regions of cldns
should be cloned and transcription factor bind-
ing sites should be identified to determine
whether they include any GRE for glucocorticoid
activity. However, even though murine cldn-5
includes GRE in its promoter, the regulation of
cldn-5 by GCs is cell specific, possibly due to
differential activity and distribution of glucocorti-
coid receptors (7). In addition to genomic regu-
lation, GCs may modulate the organization of
cldns at post-transcriptional level. Therefore, the
changes in the distribution of cldns at tight junc-
tional areas in response to GCs at protein level
should also be examined at the protein level.
DEX exposure for 24 hours also seems to in-
duce both cldn-3 and cldn-5 expressions in a
dose dependent manner although none of the
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doses used caused a significant change. This

might stem from variation between culture con-

ditions due to possible decline in the stability of
cultured tissues or DEX over prolonged periods.

Secondly, desensitization of glucocorticoid re-

ceptors or a decline in promoter activity of these

genes are possible explanations.

To conclude, the characterization of a general

GC action on cldn expression and regulation is

very complex. GCs exert their effect in a cell

specific manner because there are multiple GC
receptors for their binding in different cell types.

Secondly, the responsiveness of target genes

might be different in different tissues and differ-

ent developmental stages of an organism.

Thirdly, the activity of GCs might be modulated

by their interactions with other hormones in a

tissue specific manner. The diverse effects of

GCs have been reported between different spe-

cies, and even between individuals in the same

species. In addition, the expression and organi-

zation of cldns are tissue specific and a role of a

specific cldn depends on the presence of other

cldns or compatibility of cldns to each other.
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Summary: The purpose of this study is to identify serum Na, K, Ca, Mg, Zn, Cu and Fe levels in cows with acute septic
mastitis (ASM) and clinical mastitis (CM). The study consisted 80 cows between the ages of three and five in four
groups (ASM, n=20; CM, n=20; Control-1 C1=20, healthy cows, together with ASM or CM cows; Control-2, C2=20,
healthy cows, without ASM or CM cows). Serum Na, K, Ca, Mg, Zn, Cu and Fe levels were determined by using atomic
absorption spectrophotometry. The Mg levels were lower in the ASM group compared to C1 and C2 groups (P<0.05,
and P<0.001 respectively). Zn levels in the ASM and CM animals were lower than those in control groups (P<0.01). Fe
concentrations that of the ASM group were found to be statistically lower than in the other groups (P<0.001). The glu-
taraldehyde (GLA) test was positive in the ASM and CM groups but negative in the control groups. In conclusion, lower
levels of Mg, Zn and Fe were found with acute septic mastitis. In clinical mastitis, on the other hand, only the Mg and
Zn levels were low. Na, K, Ca and Cu values were not affected. It may also be beneficial to apply minerals such as Mg,
Zn and Fe in mastitis treatment.

Key words: Acute septic mastitis, clinical mastitis, cow, minerals

ineklerde akut septik mastitis ve klinik mastitisin kan serumu mineral diizeylerine etkisi

Ozet: Bu calismada, akut septik mastitisli (ASM) ve klinik mastitisli (KM) ineklerde serum Na, K, Ca, Mg, Zn, Cu ve Fe
dizeylerinin belirlenmesi amaglandi. Calismada 3-5 yas arasi 80 adet inek kullanildi ve 4 grup (ASM, n=20; KM, n=20;
Kontrol1, K1=20, ASM ve KM'li ahirlarin saglhkh hayvanlari; Kontrol2, K2=20, ASM ve KM sikayeti olmayan ahirlarin
saglikh hayvanlari) olusturuldu. Gruplardan alinan kan serumu 6rneklerinde atomik absorbsiyon spektrofotometre ile
Na, K, Ca, Mg, Zn, Cu ve Fe diizeyleri belirlendi. Ayrica tim gruplara glutaraldehyde (GLA\) testi yapildi. Olgiim sonug-
larina gore Na, K, Ca ve Cu dlzeylerinin tim gruplarda benzer oldugu saptandi (P>0.05). Mg duizeyinin ASM grubunda
K1 ve K2'ye gbre daha dusiik oldugu (sirasiyla P<0.05, P<0.001) belirlendi. Zn diizeyinin ise ASM ve KM'li hayvanlar-
da kontrol gruplarina gére daha dusuk diizeyde oldugu saptandi (P<0.01). Fe konsantrasyonunun ise ASM grubunda
diger gruplara gore istatistiksel olarak daha disik dizeyde tespit edildi (P<0.001). GLA testi ASM ve KM gruplarinda
pozitif, kontrol gruplarinda ise negatif olarak bulundu. Sonug olarak, akut septik mastitiste Mg, Zn ve Fe diizeylerinde
disus saptandi. Klinik mastitiste ise yalnizca Mg ve Zn dizeylerinin distigu belirlendi. Na, K, Ca ve Cu degerlerinin
ise etkilenmedigi gorildi. Ayrica mastitis tedavisinde Mg, Zn ve Fe gibi minerallerin uygulamasi faydali olabilir.

Anahtar kelimeler: Akute septik mastitis, inek, klinik mastitis, mineraller

Introduction

Mastitis results in significant economic losses to
dairy farms because it affects the quality and
quantity of milk (1,26,30). Acute septic mastitis
(ASM), which is characterized by various symp-
toms of general disease, can form in cows as
bacteria producing endotoxin multiply in one or
more quarters of the udder (22). Several risk
factors create a predisposition for the disease,
including lesions on the udder, incontinentia
lactis, the shape of the udder, sagging udder,
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asymmetrical udder, periparturient oedema of
the udder, the breed and age of the cow as well
as number of lactations and vitamin and mineral
deficiencies (23). If ASM does not occur early, it
is not a difficult disease to diagnose (10). Clini-
cal mastitis (CM), on the other hand, can be
caused by several pathogenic microorganisms
and results in changes to the color of the milk
as well as clotting, flaking and watery appear-
ance (7). Changes that may occur to biochemi-
cal parameters of the blood and milk can be
used to diagnosis of mastitis (32,36). One study
found that serum levels of Zn, Cu and Fe are
lower in CM caused by Escherichia coli (9).
However, a study conducted with Staphylococ-
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cus aureus found a statistically significant de-
cline only in serum Zn levels but no changes in
Cu and Fe levels (24).

The purpose of this study is to identify changes
in serum levels of Na, K, Ca, Mg, Zn, Cu and Fe
in cases of acute septic mastitis (ASM) and clin-
ical mastitis (CM) that may be encountered dur-
ing lactation in cows.

Material and Methods

The study was conducted after receiving ap-
proval from the Kafkas University Animal Exper-
iments Local Ethics Committee (KAU-HADYEK /
2014-037).

Animals

The study material consisted of animals in
smallholder dairy farms from Kars and sur-
rounding areas. The study material was ob-
tained from 80 Simental cows from 3 to 5 years
of age. The cows' body condition scores ranged
from 2.75-3.25 on a 5-point scale with incre-
ments of 0.25 (7) and daily milk production was
15 = 3 liters.

Study groups

The cows were divided into group one (ASM,
n=20), group two (CM, n=20), group three
(Control-1, C1, n=20, healthy cows, which to-
gether with ASM or CM cows), and group four
(Control-2, C2, n=20, healthy cows, which to-
gether without ASM or CM cows). After the clini-
cal examinations, cases with high body temper-
ature, depression, rapid heart and respiratory
rates, downer cows, symptoms of shock, dehy-
dration, diarrhea, infective udder and abnormal
milk secretion were classified as ASM
(10,11,23). Cows with physical changes in the
milk accompanied by local symptoms such as
udder edema, redness and sensitivity were
classified as CM (4,32).

Biochemical analysis

Blood was collected from selected cows’ vena
coccygea using empty 10 mL vacuum tube
(BD®, Tipkimsan, Turkey) without anticoagulant.
The collected blood samples were centrifuged
(Hettich Universal 320°, Hettich, Germany) for
10 min at 3500 rpm and then the serum sam-
ples were stored at -20°C until the serum sam-
ples were analyzed.

The serum Na, K, Ca, Mg, Zn, Cu and Fe con-
centrations were determined by using Atomic
Absorption Spectrophotometry (Thermo Ele-
mental S4®-Thermo Electron Corporation, UK)
equipped with a flame system. In order to
demonstrate the reliability of the measurements
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performed by the machine, standard solutions
with previously specified concentrations were
read by the machine after every fifth sample
measurement. This data was used in the calcu-
lation of coefficient variation (CV). Following the
CV results for each mineral, the following deter-
minations were made — Na: 2.04%, K: 2.33%,
Ca: 2.98%, Mg: 2.73%, Zn: 1.88%, Cu: 3.21%,
and Fe: 6.31% (15,17,19).

The glutaraldehyde (GLA) test solution in the
study was prepared using 5.6 mL glutaralde-
hyde (Merck S30895 027, Germany), 200 mg
disodium ethylenediaminetetraacetic ~ acid
(Merck 14.3517, Germany), 900 mg sodium
chloride (Merck 106404, Germany) and 94.4 mL
distillated water to make 100 mL. Whole blood
was mixed with the GLA test solution described
above at a ratio of 1:1. The vial was inverted
every 15 sec, and the coagulation status of the
mixture was checked. Complete coagulation
was recorded as the final test time. If coagula-
tion did not occur in 16 min or more, the GLA
test was considered negative and the test time
was recorded as 16 min (13,14).

Statistical analysis

The SPSS® (SPSS 20, IL, USA) program was
used for the statistical analysis of the serum Na,
K, Ca, Mg, Zn, Cu and Fe levels. Statistical dif-
ferences between the groups were assessed
with the ANOVA and post-hoc Tukey HSD test.
Comparison of the GLA test values between the
ASM and CM groups was conducted using the
Independent Samples T test. The results that
were obtained were given as Mean = Standart
error of mean (SEM). Values of P<0.05 or lower
were considered statistically significant in the
statistical assessment.

Results

The measurements established no statistical
difference in serum Na (P=0.667), K (P=0.958),
Ca (P=1.000) and Cu (P=0.139) levels between
the groups. The change in Mg concentrations
were similar within the mastitis groups (ASM
and CM groups, P=0.65) and within the control
groups (C1 and C2 groups, P=0.986). The ASM
group Mg levels were statistically lower than the
control groups (P<0.001). The CM group Mg
levels were also statistically different from that
of the control groups (P=0.014, P=0.005 re-
spectively) (Table 1).

It was determined that the change in serum Zn
levels was not statistically significant within the
mastitis groups (ASM and CM, P=0.531) and
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within the control groups (C1 and C2, P=0.995).
In the ASM group, Zn levels were affected by
the infection and declined in comparison with
the control groups (P<0.001). CM group serum
Zn concentrations were statistically different
from that of the control groups (P=0.02, P=0.01
respectively) (Table 1).

The Fe concentrations were similar between
CM and the control groups (P>0.05), but statisti-
cally different between ASM and CM and con-
trol groups (ASM and CM P=0.01, ASM and C1
P=0.001, ASM and C2 P<0.001 respectively)
(Table 1).

The results of the GLA test were negative in the
control groups. However, in the ASM group,
GLA was 11.8 + 3.41 min. and in the CM group
it was 15.35 + 1.59. It was determined that the
GLA test results of these two groups were sta-
tistically different (P<0.001) (Table 1).

Mushap KURU

claim that serum Na levels decrease but that K
levels are not affected (34). In our study, how-
ever, no statistical difference was found in se-
rum Na and K levels in any of the groups
(P=0.667 and P=0.958 respectively).

Serum Ca levels reportedly do not change
(31,32,34) or decrease (8) in CM. Bleul et al. (3)
found that serum Ca levels remained within the
reference range in most of the cows they diag-
nosed with ASM. Studies have shown that Cu
concentrations are not statistically affected in
mastitis experimentally induced with E. coli or S.
aureus in cows (9,24). However, in some stud-
ies (30,37), the serum Cu levels of animals with
mastitis were statistically different from those of
healthy animals. Our study found that serum Ca
and Cu concentrations were similar in ASM, CM
and control groups (P=1.000 and P=0.139 re-
spectively).

Table 1. Change in serum Na, K, Ca, Mg, Cu, Zn and Fe concentrations by groups

Parameters ASM (n=20) CM (n=20) C1 (n=20) C2 (n=20) Pvalue
Mean £ SEM Mean £ SEM Mean £ SEM Mean £ SEM
Na %mg 210.68 £ 5.47 220.28 + 6.78 211.33 £ 6.90 216.13 £+ 5.97 0.667
K %mg 21.66 + 0.40 21.65 + 0.54 21.47 £ 0.40 21.81+0.38 0.958
Ca %mg 7.59 +0.22 7.57 £0.25 7.59 + 0.20 7.58 +0.19 1.000
Mg %mg 1.49 + 0.082 1.59 + 0.052 1.85 + 0.05° 1.87 + 0.05° <0.001
Cu pg/dL 74.04 + 3.26 67.13 +2.88 65.95 + 1.97 73.78 £ 4.01 0.139
Zn pg/dL 58.06 + 2.00° 62.84 + 2.30° 73.37 £ 2.91° 74.21 + 2.67° <0.001
Fe pg/dL 132.31 £ 3.12° 149.57 + 2.39° 154.26 + 3.90° 155.22 + 5.20° <0.001
G'z’n“q ;‘;St 11.8 £ 0.76° 15.35 £ 0.36 Negatif Negatif <0.001

ASM: Acute septic mastitis (n=20), CM: Clinical mastitis (n=20), C1: Healthy cows, which together with ASM or
CM cows (n=20), C2: Healthy cows, which together without ASM or CM cows (n=20)

SEM: Standart error of mean, GLA: Glutaraldehyde, min: Minute

" The difference between values with different letters on the same line is significant at the P value

Discussion and Conclusion

Trace elements and macro minerals are vitally
important to human and animal health (25). Nu-
merous studies have been conducted on the
change in the serum levels of these elements in
clinical mastitis as they play a role in several
biological functions (2,8,9,30). However, infor-
mation on the changes in serum levels of trace
elements and macro minerals is more limited
(3).

In a study conducted by Risvanl et al. (31), the
authors reported that serum Na and K levels
were lower in CM cows compared to the control
group. However, similar studies have found that
serum Na and K levels are not affected by mas-
titis (2,8,32). There are also researchers who

Mg concentrations reportedly decrease under
conditions of stress and inflammation
(16,18,33). Researchers have also noted that
serum Mg levels decrease in CM and ASM, but
were unable to establish a statistically signifi-
cant difference with control groups (3,8,32). In
our study, on the other hand, the Mg concentra-
tions of the ASM and CM groups were lower
than those of the control groups and the differ-
ence was statistically significant. These values
are different from the information available in
the literature and might be due to the rations
being fed or the severity of the infection. Plasma
Mg may be related to lypolysis during stress,
cold, or starvation. Diet with inadequate Mg can
reduce blood Mg (33).
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Zn is an essential component of DNA and RNA
synthesis. Cu and Zn join the superoxide dis-
mutase (SOD) structure and serve in the antiox-
idant system. They may play a role in cell repli-
cation and proliferation (35). Zn is an essential
element required for the normal growth of bac-
teria, and serum Zn concentrations decrease in
response to infection (21). Studies on cows
have shown that administration of oral Zn in-
creases teat canal keratin levels and reduces
the somatic cell count and the formation of mas-
titis (28). The lower serum Zn levels in clinical
mastitis and experimentally-induced mastitis
have been shown to be statistically significant
compared to control groups (9,24,30). In our
study, serum Zn levels were statistically differ-
ent in ASM and CM compared to the control
groups (P<0.001). This result is consistent with
other studies (9,24,30). It is thought that serum
Zn levels are affected by infection and de-
crease, and this may be due to the fact that Zn
plays a non-specific role in host immunity.

Fe is required for the growth of gram-negative
bacteria, it is thought that there are immune
systems that reduce levels of Fe during infec-
tions and restrict the growth of bacteria (5,9).
Studies have reported that Fe levels may de-
crease in cases of stress and inflammation
(12,27). Serum Fe concentrations in cows with
mastitis are not statistically different than those
in healthy animals (24,32,37). In our study,
there was no statistically significant difference
between the group with clinical mastitis and the
control groups (P=0.548). Serum Fe levels in
the ASM group were statistically lower than
those of the CM and control groups (P<0.001).
In cows with experimental mastitis induced with
E. coli, which is one ASM factor, serum Fe con-
centrations are reported to be statistically lower
than pre-administration (9). The Fe findings ob-
tained in our study are consistent with the litera-
ture. It was determined that serum Fe levels can
be affected by severe infection originating in the
udder.

Identification of proteins in the blood can pro-
vide important information about inflammation in
the body. The GLA test is a quick, simple and
semi-quantitative way to determine blood pro-
tein and fibrinogen conditions (20). Coagulation
time on the GLA test has been shown to be
shorter in cattle with traumatic reticuloperitonitis
(13,14). In our study, the GLA test on the con-
trol groups was negative, but it was positive for

14

Erciyes Univ Vet Fak Derg 15(1), 11-16, 2018

the ASM and CM groups with a mean of 11.8 +
3.41 and 15.35 + 1.59 min, respectively. These
results indicate that there are changes in blood
protein that indicate mild generalized inflamma-
tion in the cattle with mastitis in groups ASM
and CM. The decline in Zn and Fe levels paral-
lel to the results of the GLA test are remarkable
(Table 1). This finding is similar to the decline in
Zn levels that Karademir (16) found in cases of
inflammation with the Foot and Mouth Disease
vaccination in cattle. Similar studies that induce
inflammation and stress with the infectious bo-
vine rhinotracheitis in cattle have reported a
decline in serum Zn and Mg levels like those in
this study (6,29).
In conclusion, inflammation and stress that oc-
curs with ASM and CM do affect serum mineral
levels in cows. The presence of inflammation is
supported by the GLA test results. The decline
in Mg, Zn and Fe levels was expected with
acute septic mastitis, but the fact that only Mg
and Zn levels declined in clinical mastitis is
noteworthy. No significant changes in Na, K, Ca
and Cu values were observed. There are not
many studies related to changes in serum trace
elements and macro minerals in cows with
ASM, so it was decided that these results would
be a contribution to the literature. It may also be
useful to measure Mg, Zn and Fe levels in order
to diagnose mammary infections and this type
of minerals can be applied in addition to treat-
ment of mastitis.
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Summary: The objective of this study is to use Lactobacillus paraplantarum and Leuconostoc mesenteroides subs.
cremoris to obtain koumiss and practice them in preparation of yoghurt. Twenty five samples of koumiss bought from
different places of Kyrgyzstan were used to obtain Lactobacillus paraplantarum and Leuconostoc mesenteroides subs.
cremoris. Standard microbiological methods were conducted for isolation of starter culture microorganisms. Identifica-
tion process was performed with characterizing by Matrix-assisted laser desorption/ionization mass spectroscopy
(MALDI-TOF MS). The obtained starter culture microorganisms were used in preparation of yoghurt according to the
traditional method of yoghurt production. Produced yoghurt samples and control group were exposed to sensorial
analysis. Sensorial and physical properties of yoghurt prepared by using the isolated strains from koumiss were not
found to be significantly different from commercial yogurt in statistical analyses. In conclusion, it was seen that starter
culture obtained from koumiss can be used in production of yoghurt and also received results can be used as a base
for investigations on using culture microorganisms obtained from koumiss in production of different types of dairy prod-
ucts.

Key words: Koumiss, Leuconostoc mesenteroides subs. cremoris, Lactobacillus paraplantarum, Lactobacillus ssp.,
yoghurt.
Geleneksel Yogurt Uretiminde Kimizdan Elde Edilen Starter Kiiltiirlerin Kullanimi

Ozet: Bu galisma, kimiz’dan elde edilen Lactobacillus paraplantarum ve Leuconostoc mesenteroides subs. cremoris
bakterilerinin yogurt Uretiminde starter kiltur olarak kullanimini incelemek igin gergeklestiriimistir. Kirgizistan'in farli
yerlerinden temin edilen 23 adet kimiz 6rneginden Lactobacillus paraplantarum ve Leuconostoc mesenteroides subs.
cremoris standart kiiltir metotlari kullanilarak izole edildi. identifikasyon igin, matriks ile desteklenmis lazer de-
sorbsiyon/iyonizasyon kiitle spektrometresi (MALDI-TOF MS) yontemi kullanildi. Elde edilen kiltirler geleneksel yont-
emle yodurt yapiminda starter kiiltiir olarak kullanildi. Uretimi yapilan yogdurt érnekleri ile kontrol olarak kullanilan
yogurt érnedi duyusal analiz ile degerlendirildi. istatistiksel analizde yogurt drnekleri, kontrol grubu arasinda énemli bir
fark tespit edilemedi. Sonug olarak, kimizdan elde edilen starter kiltlrler ile yogdurt Uretilebilecegi, ayni zamanda elde
edilen kulturlerin farkl sit Grdnlerinin Gretiminde kullaniimasinin mimkiin olabilecegi ifade edilebilir.

Anahtar kelimeler: Kimiz, Leuconostoc mesenteroides subs. cremoris, Lactobacillus paraplantarum, Lactobacillus
ssp., yogurt.

Introduction

Traditional yoghurt is produced by using a cul-
ture of Lactobacillus delbrueckii subsp. bulgari-
cus and Streptococcus thermophilus bacteria to
meet the standard of identity for yogurt. In addi-
tion, other microorganisms belonged to Lacto-
bacilli and Bifidobacteria genus, are also some-
times added during or after culturing yoghurt
(7,15,18).

Koumiss is fermented milk traditionally made
from mare’s milk and is important to the people
of the Central Asian steppes, including Mongo-
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lia, Kazakhstan, Kyrgyzstan and in some Rus-
sian and Chinese regions (5,22). Koumiss is a
dairy product similar to kefir, but is produced
from a liquid starter culture (usually by back-
slopping), in contrast to the solid kefir grains.
Because mare’s milk contains more sugars than
the cow’s or goat's milk fermented into kefir,
koumiss has a higher, though still mild, alcohol
content (9,19,22). Even in the areas of the world
where koumiss is popular today, mare’s milk
remains a limited commodity.

Because of the health-protective effects of start-
er cultures, food produced by probiotic microor-
ganisms is estimated as a functional product.
To provide a supply of the high-quality and safe
health-protective products, the range of prod-
ucts containing probiotic cultures should be in-
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creased. Probiotics may produce bacteriocins,
which are defined as ribosomally synthesized
antimicrobial peptides, produced as a defense
response and generally active against closely
related bacteria (17).

Most probiotics belong to Lactobacillus and
Bifidobacteria genera and, the former is the
most abundant member of the group of lactic
acid bacteria (LAB). Many lactobacilli are used
as starter cultures for manufacturing cheeses,
yoghurt, sourdough breads, silage, table olives,
sauerkraut, fermented fish and sausages. Lac-
tobacilli play a role as natural biopreservatives
in non-fermented vegetables (2,6).

The lactobacilli include more than 25 unique
species, and the first level of differentiation is
based on end-product composition; some are
homofermentative, whereas others are het-
erofermentative. The former are classified as
organisms that produce >85% lactic acid as
their end-product from glucose. The latter in-
clude organisms that produce approximately
50% lactic acid as an end-product, with consid-
erable amounts of carbon dioxide, acetate, and
ethanol (1).

Lactobacillus paraplantarum is a facultative het-
erofermentative rod shaped Gram-positive bac-
terium that grows from 15 °C to 37 °C, with NaCl
concentrations up to 8% and it is closely related
to L. plantarum and L. pentosus. (4,20). L. para-
plantarum isolated from raw or spontaneously
fermented cider, cabbages, capers (8).

The Leuconostocaceae family belongs to the
order of Lactobacillales that are commonly
called LAB like the Lactobacillaceae family.
Their main trait is the production, exclusively or
not, of lactic acid from carbohydrate fermenta-
tion. In the past, they formed the Leuconostoc
genus, which was roughly defined as heterofer-
mentative cocci. To date, this family comprises
four genera: Fructobacillus, Leuconostoc, Oe-
nococcus, and Weissella (14).

Leuconostoc strains are often present in dairy
starter cultures and also in the dairy environ-
ment and thus could be considered as non-
starter lactic acid bacteria (NSLAB) in the same
way as mesophilic lactobacilli. Their role in the
formation of aroma and texture of certain dairy
products is essential (3).

Strains of the taxa Leuconostoc mesenteroides
ssp. dextranicum and Leu. mesenteroides ssp.
cremoris  are frequently used, together with
Lactococcus spp., as mesophilic starter cultures
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in dairy fermentations. The ability of Leu. mes-
enteroides ssp. cremoris to produce diacetyl
and acetoin from citrate has led to its wide-
spread use as a characteristic aroma producer
in cultured dairy products, such as cultured but-
termilk, creamery butter, cultured sour cream,
and some cheeses (11,12,21).
Leuconostocaceae species have a relatively
poor acidifying power and mainly are chosen for
their capacity to produce typical aromas and
flavors and to inhibit some undesirable contami-
nants. The balance between diacetyl, which is
the most aromatic compound, and other prod-
ucts depends on the pH of the medium, temper-
ature, and redox potential, and partially on the
strain itself. The sensory quality of fermented
milk also includes viscosity resulting from the
synthesis of polysaccharides (14).

The aims of this study were, first, to investigate
the effects of L. paraplantarum and Leu. mesen-
teroides subs. cremoris microorganisms isolated
from koumiss in Kyrgyzstan, second, to prepare
yoghurt using isolated microorganisms , and
third, to compare the sensorial and physical
characteristics of the prepared yoghurt with
those of commercial yoghurt. This paper re-
ports, for the first time, the successful isolation
of L. paraplantarum and Leu. mesenteroides
subs. cremoris from koumiss in Kyrgyzstan, and
also shows that the characteristics of the yo-
ghurt prepared by using isolated LAB were bet-
ter than those of commercial yogurt. Based on
the results, we can speculate that koumiss can
be used as a source of LAB for preparation yo-
ghurt and other dairy products.

Materials and Methods

Koumiss samples

In the period from June 2015 to March 2016,
koumiss samples were collected at Bishkek and
Narin regions in Kyrgyzstan. In each of the two
regions, samples were taken from several plac-
es. Koumiss materials were carefully handled to
avoid contamination, and each sample was im-
mediately put in refrigerator and brought to la-
boratory.

Isolation of culture microorganisms

Keeping aseptic laboratory techniques one ml of
each sample of koumiss was taken and added
to 9 ml Ringer solution, so 10, 10, 107 dilu-
tions was made. One ml of each aliquot was put
in Petri dishes and culture media was poured
into shallow, covered dishes to harden. Dupli-
cate experiments were done; MRS and M17
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broth were used. The plates were incubated
anaerobically using the Anaerogen system
(Oxoid) at 30 °C for 72 h to obtain Lactic acid
bacteria (LAB) colonies.

The LAB (1% v/v) were cultivated in sterile 10
mL aliquots of de Man Rogosa and Sharpe
(MRS) broth and incubated for 24 h at 37 °C.
The cultures were centrifuged at 5000 g for 15
min to separate bacteria. Biomass washed
twice with sterile distilled water. The bacteria
were then inoculated into skim milk (12% wi/v)
and incubated at 37 °C for 24 has a pre-culture
to obtain approximately 108 colony forming units
(CFU)/mL (16).

Characterization and identification of the
isolated bacteria

The microorganisms were identified by using a
system formed by comparison with a reference
spectrum obtained from colonies formed on
M17 and MRS agar. Matrix Assisted Laser De-
sorption lonization-Time of Flight Mass Spec-
trometry (MALDI-TOF MS) (VITEK® MS)
(bioMerieux, France) was utilized to identify the
protein profiles of cell structures of the microor-
ganisms.

Preparation of yoghurt

For yoghurt production, pasteurized milk of
3.2% fat was purchased from the local market
and stored at 6°C until use. Before inoculation
milk was heated at 90°C for 10 min in a boiling
water bath with continuous stirring to increase
the viscosity of the final product. After that milk
was immediately cooled to 45°C using tap water
(19). Heat treated milk was then inoculated with
1% starter cultures (approximately 10® colony
forming units (CFU)/mL.) and incubated at 43°C
for about 6 hours until a curd formed and pH
value of 4.5 was reached. pH values were
measured using a glass electrode connected to
Fisher Scientific AB 15 plus digital pH meter.
After that yoghurt samples were put in refrigera-
tor at 6°C for 12 hours to improve its consist-
ence and sensorial characteristics.

Sensory Analyses

A panel of 23 untrained assessors evaluated
the sensory attributes of the yoghurt samples
for flavor, appearance and overall acceptance

Table 1. Organoleptic Analysis Results of Groups

Zafer GONULALAN

based on the method developed by Internation-
al Dairy Federation (13). The test was accom-
plished based on 5-point hedonic scale by pan-
elists and scaled as 1 = dislike extremely, 2 =
dislike moderately, 3 = neither like nor dislike, 4
= like moderately and 5 = like extremely.

The samples, each of which was given a three
digit code, were served in plastic containers
under normal light. The panelists received the
samples randomly. They were asked to rinse
their mouth with water between each sample
testing.

Statistical Analyses

All data were subjected to one-way analysis of
variance (ANOVA) using SPSS 20 software
(SPSS Inc., Chicago, IL, USA, 2002). Signifi-
cance of results controlled using by Duncan test
(10).

Results

Based on the results presented in this paper, it
can be assumed that starter strains for yoghurt
have been primarily derived from koumiss, and
koumiss produced in Kyrgyzstan is potential
source for Lactobacillus ssp. strains.

The characteristics of the selected strains isolat-
ed from koumiss were compared in relation to
yoghurt production with those of the current
commercial starter strains. Organoleptic results
obtained from 23 panelists were estimated by
using Duncan test.

As a result of analysis it is seen that yoghurt
prepared with L. paraplantarum got 26.63 aver-
age mark, yoghurt prepared with L. paraplanta-
rum and Leu. mesenteroides subs. cremoris got
26.26 average mark and purchased yoghurt got
24.39 average mark. There were no significant
differences between groups (P>0.05) (Table 1).

Discussions

It was concluded that the selected LAB strains
are similar to the industrial strains in respect to
their ability to produce yoghurt. And from the
preliminary sensory examinations, the quality of
the yoghurt prepared by pure starter and starter
combinations, which contained either one or two
koumiss-originated strains, was shown to be
within the high range compared with those of
commercial yoghurt. These results suggest that,

Yoghurt Samples Mean+SEM P

L. paraplantarum 25.63+3.68 0.635
L. paraplantarum and Leu. mesenteroides subs. cremoris 26.26+3.36 0.713
Purchased yoghurt 24.391+6.14 0.222
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at a minimum, yoghurt with an acceptable quali-
ty could be prepared using starter combinations
of L. paraplantarum and Leu. mesenteroides
subs. cremoris strains isolated from koumiss
produced in Kyrgyzstan.
The results in this study clearly show that yo-
ghurt bacteria exist in koumiss and also kou-
miss can be used as a source of starter culture
for production other diary products. Further mi-
crobiological studies as well as genetic studies
using the complete genome sequences of
strains isolated from koumiss produced in Kyr-
gyzstan will shed light on these questions in the
near future. This is the first report on the isola-
tion of L. paraplantarum and Leu. mesen-
teroides subs. cremoris strains from koumiss
produced in Kyrgyzstan, as well as on the char-
acterization of the yoghurt prepared using the
isolated strains from koumiss.

Findings of this study imply, first, a koumiss pro-

duced in Kyrgyzstan is a source of L. para-

plantarum and Leu. mesenteroides subs.
cremoris, second, the microbiological and fer-
mentation characteristics of the isolated strains
from koumiss are distinguishable from those of
the industrial strains currently used for yogurt
production. Therefore, it is assumed that starter
culture isolated from koumiss can be success-
fully used in commercial yoghurt production.

Such yoghurt can be an alternative product dur-

ing period of absence of mare’s milk. Also this

paper reports can be a base for the further stud-
ies about using of starter culture obtained from
koumiss in production of other dairy products.
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Summary: This study was conducted to investigate the presence of Listeria monocytogenes and Salmonella spp. in
200 bovine origin meat, milk and their products (minced meat, meatball, Inegdl meatball, sausage, pasteurized milk,
Tulum cheese, fresh soft cheese and cecil cheese). Salmonella were isolated from 66 (33%) of 200 samples. While 45
(22.5%) of which were obtained from meat origin samples (16 minced meat, 10 inegdl meatball, 16 meatball and 3
sausage) and 21 (10.5%) of which was detected in cheese samples (6 tulum and 15 fresh soft cheeses). L. monocyto-
genes was detected in a total 6 samples (3%); 2 (1%) of the meat (one ground beef and one meatball) and 4 (2%) of
the cheese samples (one tulum and 3 fresh soft cheeses). In contrast, Salmonella spp. or L. monocytogenes was not
detected in pasteurized milk and sausage samples. The high prevalence of Salmonella spp. and presence of L. mono-
cytogenes in the samples could pose public health risks for consumers. To avoid Salmonella spp. and L. monocyto-
genes contamination, hygienic rules of slaughter and meat processing or pasteurizing milk must be rigorously ob-
served.

Key words: Food, Listeria monocytogenes, meat, milk, Salmonella spp.

Sigir Orjinli Gidalarda Salmonella spp. ve Listeria monocytogenes Varliginin Arastiriimasi

Ozet: Bu calisma siit, et ve driinlerini igeren 200 adet sigir orjinli gidada (kiyma, kasap kétfe, inegdl kéfte, sucuk,
pastorize sut, tulum peyniri, taze beyaz peynir ve gegil peyniri) Salmonella spp. ve Listeria monocytogenes (L. mono-
cytogenes)’in prevalansini arastirmak amaciyla yapildi. Toplanan 6rneklerin 66’sindan (%33) Salmonella spp., 6'sin-
dan (%3) L. monocytogenes izole edildi. Uriinlere gére degerlendirildiginde; et orjinli érneklerin 45'inden (%22.5) (16
kiyma, 10 inegdl kofte, 16 kasap kofte, 3 sucuk) peynir 6rneklerinin ise 21'inden (%10.5) (6 tulum peyniri, 15 taze
beyaz peynir) Salmonella spp. saptandi. Listeria monocytogenes’in Uriinlere gére dagihmi ise; 2’si (%1) et (kiyma ve
kasap kofte), 4’U (%2) peynir (1 tulum peyniri, 3 taze beyaz peynir) olarak belirlendi. Pastorize sut ve sucuk érneklerin-
den Salmonella spp. ve L. monocytogenes saptanmadi. Et, sit ve Uriinlerindeki yliksek dizeydeki Salmonella spp. ve
L. monocytogenes varliginin, halk sagligi riski olusturabilecegi disinuldiginden, s6z konusu etkenlerden kaynakh
kontaminasyonu 6nleme ¢alismalarinda, mezbaha ve et isleme agsamalarinda hijyen kurallari ile pastorizasyon uygula-
malarinin zorunlulugu tizerinde énemle durulmalidir.

Anahtar kelimeler: Et, gida, Listeria monocytogenes, Salmonella spp., sut

Introduction

Salmonella spp. and L. monocytogenes are se-
rious safety concerns for the food industry and
public health. These pathogens colonize the
gastrointestinal tracts of a wide range of wild
and domestic animals, especially animals those
for human consumption (15). Studies have im-
plicated contaminated foods of animal origin
such as milk, beef and their products in the
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transmission of the bacteria to humans.

Salmonellosis is one of the most common food-
borne diseases. It has been recognized as hu-
man and animal pathogens for over a century.
According to data, Salmonella spp. are estimat-
ed to cause about 1.03 million non-typhoidal
infections in humans per year in the U.S. has
been attributed with approximately 378 deaths
and over 19,000 people requiring hospitaliza-
tion. About 96% of these cases are believed to
be food borne. L. monocytogenes is also an
important food borne pathogen not because it
causes large numbers of symptomatic cases
but because of its relatively high case—fatality
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rate. About 94% of listeriosis cases are hospital-
ized and about 16% die (20). Recent years, inci-
dence rates of L. monocytogenes ranging from
0.3 to 1.3 per 100.000 capita have been report-
ed in European countries, the US, Canada and
Australia (56). According to listeriosis out-
breaks, between 2010 and 2012, in the US has
been been attributed to imported ricotta cheese
in the US (13). Similarly, raw milk, ice cream
and cheddar cheese have implicated in salmo-
nellosis in humans. Contamination of milk with
these pathogens therefore poses a great health
risks to humans (35).

Food producing animals may carry Listeria, and
be a source of contamination for milk and meat.
Biofilms containing L. monocytogenes in food
production and processing facilities may consti-
tute a persistent, ongoing, sometimes sporadic
source of bacteria (52). Thermal processing of
milk and meat will destroy L. monocytogenes
but post-processing contamination does occur.
Because this pathogen grows during refrigera-
tion, simply keeping foods cold does not ensure
their safety (20). Salmonella naturally live in the
intestines of humans and other animals and
therefore fecal material is usually the ultimate
source of these bacteria. Salmonella are also
present in the lymph nodes of some healthy
cattle and other animals and this may be a
source of Salmonella contamination of ground
meat (29). It is reported that meat accounted for
29% of all outbreaks and 33% of outbreaks in
the US and Canada with a known vehicle (20).
Several studies have indicated that different
prevalence rates of Salmonella spp. and L.
monocytogenes are present in beef origin
meats, milk and their products samples from
Turkey and  around of the world
(18,21,31,34,41,46,51,54,55).

In the present study also was carried out to de-
tect the prevalence of Listeria monocytogenes
and Salmonella spp. in some bovine origin meat
and milk and their products samples. For this
purpose, a total of 200 bovine origin meat and
milk and their products samples were analyzed
using standard conventional culture methods.
Material and Methods

Sample collection

A total of 200 samples including 25 samples of
minced meat, inegdl meatball, sausage, pas-
teurized milk, tulum cheese, fresh soft cheese
and cegil cheese marketed in the Middle- Aege-
an in Turkey were aseptically collected from the
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retail markets, restaurants and bazaar, between
November 2011-February 2012, and examined
the presence of Salmonella spp. and L. mono-
cytogenes. Samples were transported to the
laboratory under cold chain and analyzed within
2 h.

Isolation of Salmonella spp. and L. mono-
cytogenes

Standard cultivation method was carried out for
Salmonella spp. isolation as recommended by
FDA (23). Twenty five g/mL of each food sam-
ples was transferred to plastic bags and homog-
enized with 225 mL of 1% (w/v) buffered pep-
tone water (BPW) (Merck, Germany) and incu-
bated at 37°C for 24h. After the overnight incu-
bation, 0.1 mL aliquots were inoculated into
tubes containing 10 mL Rappaport Vassiliadis
(RV) broth and incubated for 24 h at 42°C. Xy-
lose Lysine Deoxycholate (XLD) agar plates
were inoculated from each of the RV- broths
and incubated for 18-24 h at 37°C. Up to five
suspect colonies with typical Salmonella mor-
phology were confirmed biochemically by inocu-
lating into lysine 1ron agar (LIA), urea broth,
tryptone broth, decorboxylase broth, MR-VP
Medium, ONPG disk and triple sugar iron agar
(TSIA) slopes with confirmation carried out us-
ing specific Salmonella O and H agglutinating
antisera (Difco 2537-47).

L. monocytogenes was isolated using FDA (24)
procedure. In this study, twenty five g/mL repre-
sentative portion from each sample was intro-
duced aseptically into a sterile stomacher bag
containing 225 ml of Listeria selective enrich-
ment broth (Oxoid CM 862, SR 0141, UK) and
incubated for 24 h at 30°C. After that a loopful
of the enrichment culture was streaked on the
surface of on Listeria selective (Oxford) agar
(Oxoid, CMO0856, suppl. SR0140, UK). These
selective agars were then incubated for up to 48
h at 35°C. Suspected colonies were those that
appeared grayish colonies surrounded by black
halos with possible greenish sheen onto the
plates. Up to 5 suspected colonies were
streaked onto tryptone soya agar (Oxoid,
CMO0131, UK) supplemented by 0.6% of yeast
extract powder (TSA-YE) (Oxoid, LP0021, UK)
and incubated at 35°C for 24 h. All of the iso-
lates were subjected to Gram staining, moaotility
test, catalase test, oxidase test, hemolysis test,
CAMP test, carbohydrate utilization, and bio-
chemical identification by Microbact™ Listeria
12L Kit System (Oxoid, MB1128A, UK).
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Results

According to analyzed results, Salmonella spp.
were isolated from 33% (n=66) of these 200
samples. The rates of samples in which Salmo-
nella were detected in 45% (45/100) of which
isolated from meat samples (16 of minced meat,
10 of inegdl meatball, 16 of meatball and 3 of
sausage), and 21% (21/100) of which obtained
from milk products (6 of tulum cheese and 15 of
fresh soft cheese). In contrast, it was not isolat-
ed from cecil cheese and pasteurized milk sam-
ples.

L. monocytogenes was also isolated from total 6
(3%) samples; 2 (2%) of which from meat origin
and 4 (4%) of which milk origin samples. Ac-
cording to samples distribution; it was isolated
from one minced meat and one meatball sam-
ples, one of tulum cheese and three of fresh
soft cheese samples. However, the bacterium
was not isolated from cecil cheese and pasteur-
ized milk samples. The results of this study are
shown in Table 1.

Sebnem Pamuk

56.7% (n=238) in ground beef samples, respec-
tively (13, 34). Also, Salmonella contamination
ratio was reported between 0.0% and 20.0% in
the meatball and ground beef samples in Tur-
key (2, 8, 18, 27, 50, 60, 61). The prevalence of
Salmonella in ground beef samples were report-
ed 10% in Afyon and Aydin (50), 11.1% in Istan-
bul (8), 8% in Amasya (61), and 16% in Samsun
(2), respectively. In contrast these results,
Cetinkaya et al. (14) and Direkel et al. (18) re-
ported that Salmonella was not detected in any
of the analyzed ground beef samples. There-
fore, the results of present study show that Sal-
monella contaminations are higher than that of
report relating Salmonella contaminations in
different areas of Turkey. There have been lim-
ited data available about meatball in Turkey. It
was detected in 5.4%, 4% and 24% ratio report-
ed by Yildiz et al. (60), Yildirim et al. (61) and Al
(2), respectively. The results of the present
study indicated that Salmonella contaminations
were the highest in Turkey in comparison to the

Table 1. Prevalence of Salmonella spp. and Listeria monocytogenes in food samples

Type of samples

Salmonella spp. (%)

L. monocytogenes (%)

Minced meat (n=25) 16 (64) 1(4)
Meat ball (n=25) 16 (64) 1(4)
Inegdl meatball (n=25) 10 (40) 0 (0)
Sausage (n=25) 3(12) 0 (0)
Tulum cheese (n=25) 6 (24) 1(4)
Fresh soft cheese (n=25) 15 (60) 3(12)
Cecil cheese (n=25) 0(0) 0 (0)
Pasteurized milk (n=25) 0(0) 0 (0)
Total positive samples (n=200) 66 (33) 6 (3)

Discussion

In the present study, Salmonella spp. was iso-
lated from a total 33% of the 200 samples. Ac-
cording to samples distribution; 45 (45%,
n=100) Salmonella contaminations were detect-
ed in meat samples, whereas 21 (21%, n=100)
contaminations were detected in cheese sam-
ples. There have been various Salmonella isola-
tion ratio in beef and beef related products re-
ported from different parts of the world and the
results are ranging from 0.0% to 56.7% (1, 4,
10, 12, 17, 21, 33, 36, 38, 69). Two of the re-
ports from Canada and China showed that the
contamination ratio with Salmonella in beef
samples were 0.0% and 17.0% (13/78), respec-
tively (4, 59). In recent studies, Salmonella
prevalence was reported as 3% (n=100) and

other parts of the world’s. However, the study of
Cabrera-Diaz et al. (12) demonstrated a signifi-
cant Salmonella contaminations in the world as
well. Several earlier studies were conducted to
determine the bacteria in the various types of
sausages and the isolation of Salmonella spp.
were ranged from 0.0 to 9.1% cases
(21,37,39,40,51). Siriken et al. (51) found that
Salmonella spp. were detected about 7% in the
100 Turkish dry fermented sausage (sucuk)
samples. There has been a wide variation in
Salmonella spp. in beef meat and in beef meat
related products as well as minced beef and
meatball throughout the different areas in the
world as reflected by the above-mentioned re-
sults. The differences could be due to the differ-
ent geographical conditions, the number of ana-
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lyzed samples, isolation methods, seasonal var-
iations, and the cross contamination of meat
from carcass to consumption steps as well as
the number of salmonellosis case in cattle (may
be via porter) etc. Cross contamination of Sal-
monella could occur during handling, pro-
cessing, packing and distribution. Markets,
butcher and other specialty food shops may
offer a wide variety of specialist foods such as
meats for sale directly to the consumer. We ob-
served that beef meat and chicken meat sam-
ples present same table and contact each other
particularly butcher shops. Therefore, the cross
contamination of Salmonella spp. could occur
during handling, processing, packing and distri-
bution.

Salmonella spp. infections, besides poultry,
have been also linked to outbreaks associated
with the consumption of various types of cheese
(36). There are wide variations among the con-
tamination ratio of Salmonella spp. in among
cheese samples according to cheese typing. In
our country and other countries, various results
were also showed the presence of Salmonella
spp. in different types of cheeses. It was detect-
ed that 6 (2.4%) out of 250 cheese samples
(16) and 3 (6%) of the 50 Van otlu (herby)
cheese samples (54). Contrary to these find-
ings, Salmonella spp. were not found in 80
white cheese and 40 cecil cheese samples by
Gulmez and Guven (28) and 50 carra cheese
samples by Aygun et al. (6). Twenty four tetilla
cheese samples produced from raw cow’s milk
cheese, were not contaminated with Salmonella
spp. (43). Similiarly, Salmonella has not been
detected in any type of cheese samples (3).
Also, Salmonella spp. has not been detected in
any of the 4437 samples of fresh, ripened and
semi-hard cheeses made from raw, thermized
or pasteurized milk (39).

In the present study, L. monocytogenes was
also isolated from total 6 (3%) of the samples
that 4 (2%) of these samples were from meat
origin. It has been reported that the contamina-
tion rate of L. monocytogenes in gound beef
was 12.2% in Japan, 7.2% Turkey, 19% in Jor-
dan and 37% in Argentina (5, 26, 30, 33). Ac-
cording to studies reported around the world,
the prevalence of L. monocytogenes in different
types of sausage was found to vary from 2.6%
to 19% ratio. It was detected in 7% in Turkish
sausage (51) and 11.6% in Turkish style fer-
mented sausage (16), 19% in unpacked dry
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sausages (45), 8.5% in fresh meat (32), 14% in
uncooked sausage, and 3.7% in cooked sau-
sages; 15% in sausages; 3.7% in Spanish-style
sausages; 2.6% (42, 25) in whole or sliced
(loose sold) fermented meats on retail sale
samples. Moisture levels, protein content and
salt concentrations also affect growth of this
pathogen (53). Likewise, Diez et al. (19) report-
ed that thirty days of drying of a fermented sau-
sage, chourico de vinho, and reduced water
activity are sufficient to destroy all pathogens.
Cured meats also contain several added ingre-
dients that restrict microbial growth, including
salt, lactate, and nitrate/nitrite (53). However,
natural and organic foods do not contain the
addition of nitrite and some other antimicrobials.
Therefore, L. monocytogenes could grow better
in these products. When compared the present
study to many other studies, the different preva-
lence rates detected in these studies might be
due to variations in livestock farm management,
sampling and isolation methods, human activity,
hygienic conditions in slaughterhouse as well as
food-processing environments. The production
process of cooked meats includes a heating
step that is probably sufficient to eliminate any
L. monocytogenes, therefore, the presence of L.
monocytogenes is most likely due to post-
process contamination. Unpasteurized milk and
dairy products made from raw milk serve as
vehicles for transmission of pathogenic bacteria
from cattle to humans. Salmonella spp. and L.
monocytogenes were detected in the tulum and
fresh soft cheese in contrast the cecil cheese
and pasteurized milk. The tulum cheese and
fresh soft cheese are made from raw milk. Dur-
ing these types cheese making, heated proce-
dure has not been applied. Whereas, cecil
cheese is one of cooked-curd chesses. The
same situation is valid for pasteurized milk.
Poppe et al. (47)'s studies showed that 3-6% of
raw milk samples and 19% of milk filters were
positive for Salmonella spp. and soft cheeses
made from unpasteurized or insufficiently pas-
teurized milk may also be contaminated with
Salmonella spp. In this study, Salmonella spp.
(21%) and L. monocytogenes (4%) were isolat-
ed from some milk products (tulum cheese and
fresh soft cheese) in contrast to pasteurized
milk. Our results are in agreements with Sagun
et al. (49), Colak et al. (16) and Bouayad et al.
(9). However, Rudolf and Scherer (48), (15.8%)
and Torres-Vitela et al. (57) (15%) reported that
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significantly higher contamination rate was not-
ed for L. monocytogenes for cheese samples. In
contrast these data, Lambertz et al. (37) found it
in 0.4% ratio. The behaviour of L. monocyto-
genes in different kinds of cheese during ripen-
ing has been widely studied by some authors
around the world. Although L. monocytogenes
does not grow or survive in Mozzarella (11) or in
pressed cooked cheeses (7), it grows in soft
cheeses and washed smear cheeses (44). It
can decrease but nevertheless survive more or
less according to length of ripening in hard
cheeses (58). Another studies, it is also report-
ed that L. monocytogenes can be found more
frequently in raw milk samples and soft chees-
es. In soft and semi-soft cheeses, the water ac-
tivity is higher than in hard cheeses, allowing
growth of L. monocytogenes (22).
Conclusion
The results of this study demonstrated that the
ground beef, meatball and cheese samples
were contaminated with two major food-borne
pathogens bacteria; Salmonella spp. and L.
monocytogenes. Therefore, these kinds of sam-
ples may be a potential vehicle for the transmis-
sion of these two bacteria to humans. The pres-
ence of L. monocytogenes and Salmonella spp.
was in analyzed some bovine origin foods
seems to be related with the use of raw milk,
and non-hygienic production processes and the
hygienic rules of slaughter processing must be
rigorously observed. Therefore, it is essential to
ensure the high safety standards such as raw
milk quality, the process of effective pasteuriza-
tion, storage condition, proper cleaning and
sanitation processes in milk and dairy produc-
tion places. Pre-slaughter and processing inter-
ventions prevent pathogenic bacterial contami-
nation that may improve the health of the cattle
reduce the presence and/or concentrations of
the bacteria in the feces and hides of the cattle
and consequently reduce the prevalence of beef
contamination.
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Agir Cekim (Araba) Atlarinin Alt Ekstremite ve Ayak Bolgesi Kemik Lezyonlarinin Klinik ve
Radyolojik Olarak Degerlendirilmesi
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Ozet: Atlarda kemik lezyonlarinin belirlenmesinde radyografi sik kullanilan gériintileme yéntemlerinden birisidir. Calig-
mada, halk elinde bulunan ve gesitli nitelikteki yik tagima ve ulasim islerinde kullanilan atlardaki alt ekstremite ve ayak
bolgesi kemik lezyonlarinin taranarak elde edilen sonuglarin literatiir veriler 1s1ginda tartigilmasi amaglandi. Calisma
toplam 30 adet araba atinda yapildi. Anamnez sorgulamasi ve klinik muayenesi tamamlanan atlarin; 6n ve arka, sag
ve sol alt ekstremite ve ayaklarinin gesitli pozisyonlarda radyografik ¢cekimleri yapildi. Her bir at igin elde edilen radyog-
rafik géruntuler ayri ayri incelendi. Belirlenen lezyonlar yerine ve niteligine gore tasnif edilip, tanimlayici istatistik yapila-
rak degerlendirildi. Radyolojik olarak incelenen atlarin %80’inde degisik nitelikte lezyonlar saptanirken, %20’sinde her-
hangi bir lezyon ile karsilasiimadi. Atlarin %66.7’sinde osteoarthritis, %70.8’inde siro, %50’inde sesamoiditis, %
54.1’inde periosteal kemik formasyonu tespit edildi. Lezyonlarin 6n ve arka bacaklardaki dagihmi sirasi ile %12.5 ile %
8.3 iken, atlarin %79.2’inde hem 6n hem de arka bacaklarda lezyon tespit edildi. Belirlenen lezyonlarin hemen hepsi-
nin kronik nitelikli oldugu séylenebilir. Sonug olarak, bu tip agir islerde kullanilan atlarin refah problemlerinin ortadan
kaldirilmasi gerektigi anlagiimigtir.

Anahtar kelimeler: At, alt ekstremite, kemik lezyonu, radyografi

Clinical and Radiological Evaluation of the Bone Lesions in Lower Extremity and Foot Region in Draft Horses
Summary: In this study; it is aimed to discuss the results, which are obtained from the evaluation of the lower extremity
and foot region bone lesions in the horses, which are used in various qualities like cargo transportation and transporta-
tion, in the light of the literature. Radiography is one of the commonly used imaging techniques for diagnosis of bone
lesions in horses. The radiography is one of the most commonly used imaging methods to determin bone lesions in
horses. In this study, we used 30 horses that work as an draft horses. After clinical examination and anamnesis of hor-
ses, radiographic exposures were made. All horses were taken x-ray for distal exstremities. Radiographic images were
analyzed separately for each horses and all lesions were classified for localization and propert. All data were evalua-
ted by descriptive statistics. After radiological examination, we observed that 80% percent of horses had different lesi-
ons however, we did not observe any lesion for 20% percent of horses. 66.7% percent of horses had osteoarthritis,
70.8% percent of horses had splint 50% percent of horse had sesamoiditis, 54.1% percent of horses had periosteal
bone formation. The distribution of the lesions in the front and hind extremity respectively, 12.5% and 8.3%. 79.2%
percent of lesion were determined both front and hind extremity in our horses. Almost all lesions that were determined
was chronic lesions. Challenges of working and living conditions was found to be effective for lesion procedure. As a
result, it has been understood all those welfare problems of heavy-duty horses need to be dealt.

Key words: Bone lesion, horse, lower extremity, radiography

Girig

Atlarin lokomotor sistem hastaliklarinin tespitin-
de ¢ogu olguda klinik muayene yetersiz kalmak-
ta ve goruntileme yontemlerine ihtiyag bulun-
maktadir. Radyolojik muayeneler atlarin alt
ekstremite ve ayak bolgesinin kemik doku has-
taliklari igerisinde periostal reaksiyonlar sonucu
gelisen eksoztozlar, kirik ve g¢ikiklar, dejeneratif
eklem hastaliklari, kemik yangilari, osteokond-
roz, kikirdak kalsifikasyonu ve yabanci cisim

Gelig Tarihi/Submission Date :06.09.2016
Kabul Tarihi/Accepted Date  :09.05.2017

batmalari gibi lezyonlarin tespitinde sik kullani-
lan 6nemli géruntileme yontemlerinden birisidir
(12,16,24-26,32). Radyolojik muayenelerin yo-
rumlanmasinda atin yaptigi is, signalementi,
klinik muayene (fiziksel ve topalllk muayenesi)
bulgulari gibi veriler dnemlidir (24).

Her yastaki atlarda topallia neden olan ayak
boélgesinin radyolojik lezyonlari genellikle ¢ok
faktorludur. Bir¢cok ayak lezyonu at yaslaninca-
ya kadar radyolojik olarak goériintilenemez. Na-
vikUler hastalik, laminitis gibi prognozu stpheli
hastaliklar bakimindan ise, 6zellikle 6n ayakla-
rin erken donemlerde radyolojik muayenelerinin
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yapiimasi énemlidir (4,7,9,18,19,24).

Atlarin tirnak-bukagilik eksenindeki yapisal bo-
zukluklarin bacaklarin kas, tendo, ligament, ek-
lem vb yapilarinda esit olamayan yuk dagilimi-
na neden olarak, éncelikle basis bozukluklarina
ve performans duskligune, ileriki ddnemlerde
ise birgcok ayak hastaliginin gelismesine yol ag-
tig1 bildirilmistir (3,6,8,11,31). Radyografi ayagin
dorso-palmar ve medio-lateral yonden dengede
oldugunu tespit etmenin tek yoludur (17).
Sunulan bu galismada, oldukga zor sartlar altin-
da calistinldiklari bilinen agir ¢gekim atlarinin alt
ekstremitelerinde karsilasilan lezyonlarin klinik
ve radyolojik olarak toplu degerlendiriimesi ya-
pilmis olup, degerlendirme sonuglarinin ve ¢o6-
zUm Onerilerinin sunulmasi ile meslek birikimine
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katki saglanmasi amaglanmistir.

Gereg ve Yontem

Calisma, halk elinde bulunan ve ¢esitli nitelikteki
yuk tasima ve ulasim iglerinde kullanilan toplam
30 adet araba ati Uzerinde yapildi. Atlar ikili
gruplar halinde, fakdltenin blylk hayvan nakil
araci ile Selguk Universitesi Veteriner Fakiiltesi
Cerrahi Klinigine getirildi. Atlar, sahibinin de
onay! alindiktan sonra, bakim ve beslenmesi
yapilacak sekilde, fakdiltenin cerrahi kliniginde
bulunan bokslarda tutuldu. Ayni gin veya en
gec ertesi gln iginde anamnez sorgulamasi,
klinik muayenesi ve radyografik ¢cekimleri yapil-
diktan sonra sahibine teslim edildi. Klinik mua-
yene ve radyografik gérintileme sirasinda huy-
suzlanan atlara, sakinlestirmek i¢in 20pg/kg do-

Tablo 1. Atlarin bacaklarindan alinan radyografik pozisyonlar

On Ayak
Karpal e DPa (Dorsopalmar)

e LM (Lateromedial)

e D45L-PaMO (Dorsolateral Palmaro-
medial Oblik(45°))

e D30M-PaLO (Dorsomedial Palmaro-
lateral Oblik(30°))

e Fleksiyon halinde LM (Flexed latero-
medial)

Metakarpus: e DPa (Dorsopalmar)

o LM (Lateromedial)

e D55M-PaLO (Dorsomedial-
palmarolateral oblik (55°))

e D55L-PaMO (Dorsolateral-
palmarolateral oblik (55°))

Topuk: o LM (Lateromedial)

e Fleksiyon halinde LM (Flexed latero-
medial)

e D30Pr-PaDi (Dorsoproximal-
palmarodistal oblik 30°)

e D45L-PaMO (Dorsalateral-
palmaromedial oblik 45 )

e L20Pr20-MDiPaO
(Lateroproximodorsal-
mediodistopalmar oblik 20°)

Ayak: eDPa (Dorsopalmar)

oM (Lateromedial)

oD30Pr-PabDiO (Dorsoproximal- pal-
marodistal Oblik 30°)
eD60Pr —PaDiO(Dorsoproximal- pal-

marodistal Oblik 60°)
ePaDiO (Palmarodistal Oblik)

e Pa45Pr-PaDiO(Palmaroproximal-
palmarodistal Oblik 45°)

Arka Ayak
Tarsal: e Lateromedial (LM)
e Dorsoplantar (DPI)
e D35L-PIMO (Dorsolateral-
Plantaromedial oblik 35°)
e D55M-PILO Dorsomedial-
Plantarolateral oblik 55°)
Metatar- e Lateromedial (LM)
Sus: e Dorsoplantar (DPI)
e D45L-PIMO (Dorsolateral-
Plantaromedial oblik 45°)
e D45M-PILO (Dorsomedial-
Plantarolateral oblik 45°)
Topuk: ¢ LM (Lateromedial)
e Fleksiyon halinde LM (Flexed late-
romedial)
e D30Pr-PIDi (Dorsoproximal-
plantarodistal oblik 30°)
e D451 -PIMO (Dorsalateral-
plantaromedial oblik 45 °)
¢ L20Pr20-MDiPIO
(Lateroproximodorsal-
mediodistoplantar oblik 20°)
e L45Pr-DiIMO (Lateroproximal-
distomedial oblik 45 °)
Ayak: e DPI (Dorsoplantar)

e LM (Lateromedial)
e D30Pr-PIDIO (Dorsoproximal- plan-
tarodistal Oblik 30°)

e D60Pr —PIDiO(Dorsoproximal- plan-
tarodistal Oblik 60°)

e PaDiO (Plantarodistal Oblik)

e Pa45Pr-PaDiO(Plantaroproximal-
plantarodistal Oblik 45°)
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zunda detomidin hidrokloride (Domesedan, Zo-
etis, Tlrkiye) IV veya IM olarak uygulandi. Atla-
rin anamnez sorgulamasi ile klinik ve fiziksel
muayene bilgileri kayit altina alindi. Anamnez
sorgulamasi ve klinik muayenesi tamamlanan
atlarin; 6n ve arka bacaklarda tirnak, topuk ve
karpal bdlgede sag-sol bacak 1s1 dereceleri
elektronik 1s1 Olger ile kaydedildi. TUum iglemleri
biten atlarin én ve arka, sag ve sol alt ekstremi-
te ve ayaklarinin asagida belirtilen pozisyonlar-
da radyografik ¢cekimleri yapildi.

Her bir at igin elde edilecek radyografik gorinti-
ler ayri ayri incelenerek, belirlenen lezyonlar
yerine ve niteligine gore tasnif edilip, tanimlayici
istatistik yapilarak degerlendirildi.

Bulgular

Calismada agir ¢cekim iglerinde calistirilan top-
lam 30 adet at kullanildi. Atlarin 17’si disi (%
56.7), 13'U ise erkekti (%43.3). Atlarin agirlikla-
ri, dakikadaki nabiz, solunum sayilari ve vicut
Isilari Tablo 2'de sunulmustur.

Atlarin alinan anemnez bilgilerinde; gunlik ca-
lisma surelerinin is oldugu muaddetge sinirsiz
oldugu bildirildi. Yine alinan anamnez bilgileri ve
yerinde yapilan gbzlemlere gore; atlarin hemen
hepsinin amaca uygun yapilmamis mekanlarda
barindirildigi égrenildi. Beslenmelerinin belli bir

Muharrem EROL

program dahilinde ve hayvanin ihtiyaci esas
alinmadan, mimkudn oldugunda mevsimsel ev-
sel artiklarla veya saman, ot, bulunabilirse arpa
vb. yem maddeleri ile yapildigi anlasildi.
Radyolojik muayeneleri yapilan atlarin alt ekst-
remite ve ayak bdlgelerinde 24 atta lezyon goru-
lirken (%80), 6 atta lezyona rastlaniimadi (%
20). Lezyonlarin bacaklara gore dagilimi ince-
lendiginde; alt ekstremitede 3 atta sadece 6n
ayaklarda (%12.5), 2 atta sadece arka ayaklar-
da (%8.3) lezyon gorilirken, 19 atta (%79.2)
hem 6n hem de arka ayaklarda lezyon tespit
edildi. Lezyonlarin genel dagilimlari Tablo 3’'de
sunulmustur.

incelemeye alinan atlarda radyolojik olarak lez-
yonlar konumlandiklari anatomik bdlgeye gore
topuk ekleminin altinda (ayak) kalan lezyonlar
ve topuk ekleminin Uzerinde (alt ekstremite-
bacak) yerlesen lezyonlar olarak ikiye ayrildi.
Bu baglamda lezyonlara, 9 atta (%37.5) alt ekst-
remite bdlgesinde, 1 atta (%4.2) ayakta rastla-
nirken, 14 atta (%58.3) hem alt ekstremite hem
de ayak bolgesinde rastlandi.

Aragtirmada kullanilan atlarin yapilan klinik mu-
ayenelerinde 20 atta (%66.7) basis bozuklugu
goruldi. Basis bozuklugu gésteren atlarin rad-
yolojik olarak lezyon gésteren atlar igindeki payi

Tablo 2. Atlarin agirliklari (kg), viicut isilari (°C) ve dakikadaki nabiz ve solunum sayilar

N Ortalama*Std Sapma Minimum Maksimum
Agirhik 30 239.4+22 1 204 284.5
Beden isisi 30 37.810.5 35.5 38.5
Nabiz 30 41.9+12.0 26 84
Solunum 30 19.116.6 12 36

Tablo 3. Atlarda goérulen lezyonlarin genel dagilimlar

Lezyonlarin dagilimi

Lezyon goriilenlerin igindeki payi

Lezyonlar Sayi % Sayi %
Osteoarthritis 16 53.3 16 66.7
Siiro 17 56.7 17 70.8
Sesamoiditis 12 40 12 50
Navikuler hastalik 5 16.7 5 20.8
Gaga olusumu 9 30 9 37.5
Kirik ve fissur 6 20 6 25
Periosteal kemik formasyonu 13 43.3 13 54.2
Diger lezyonlar 7 23.3 7 29.2

Tablo 4. Taban Bukagilik Eksenindeki kirllmanin dagilimi (%)

Tirnak-Bukagilik ekseni

Lezyon goériilen atlar igindeki payi

Sayi % Sayi %
Yok 10 33.3 4 16.7
TBE 6ne kirik 2 6.7 2 8.3
TBE arkaya kirik 16 53.3 16 66.7
Her ikisi 2 6.7 2 8.3

TBE: Tirnak Bukagilik Ekseni
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%83.3 olarak belirlendi.

Atlarin tirnak-bukagilik ekseninin (TBE) radyolo-
jik olarak degerlendiriimesinde, 10 atta herhangi
bir bozukluk saptanmazken, 2 atta tirnak-
bukagilik ekseninin éne kirikhgi, 16 atta geriye
kirikkh@r ve 2 atta da her ikisi birden saptanmis-
tir. TBE’deki yapisal bozuklugun, lezyon goérilen
atlar icerisinde %66,7 orani ile en fazla geriye
kiriima seklinde oldugu belirlendi (Tablo 4). Lez-
yon goérilen atlarin 8inde (%33.3) radyolojik
olarak medio-lateral denge (MLD) bozuklugu
tespit edildi. MLD bozukluguna bagli lezyon go6-
rilme riskinin 1.37 kat fazla oldugu belirlendi
(P<0.05)

Arastirmada kullanilan atlarin 16’sinda radyolo-
jik olarak osteoarthritis bulgulari tespit edildi.
Lezyonlarin hepsinin arka bacaklarda sekillendi-
gi (%100), bunlarin 1 tanesinin (%6.3) topuk
ekleminde digerlerinin (%93.7) ise tarsal eklem-
de sekillendigi belirlendi. 17 atta radyolojik ola-
rak suro bulgular belirlendi. Olgularin %52.9'u
(9 atta) intermetakarpal siro %11.8'i (2 atta)
postmetakarpal siro seklinde tanimlandi. Olgu-
larin %35.3'Uinde (6 atta) hem intermetakarpal
hem de postmetakarpal siro olusumu birlikte
izlendi. 13 atta periosteal kemik formasyonu
olusumu belirlendi. Bu tur lezyonlarin dzellikle
On ayaklarda (%69.2) daha fazla sekillendigi
goruldu. Periosteal kemik formasyonlari, lokali-
zasyonlari ydninden incelendiginde en fazla (%
46.2) topuk ekleminin zerinde kalan bdlgede
sekillendigi tespit edildi.

On ve arka bacaklarda tirnak, topuk ve karpal
bdlgede sag-sol bacak 1si dereceleri arasindaki
fark, bacaklarda lezyonlarin lokalizasyonu ile
karsilastirmali olarak incelendiginde istatistiksel

olarak énemli bulunmamigtir (P>0.05).

Tartisma ve Sonug

Calisma halk elinde bulunan ve c¢ok degisik
amaglarla yuk tasima ve ulasim islerinde kulla-
nilan agir ¢cekim (araba) atlarinda yapildi. Calis-
ma kapsaminda hayvan sahiplerinden dogru ve
glvenilir bir anamnez bilgisi elde edildigi sbyle-
nemez. Bunun nedeni olarak, atlarin bu islerle
ugrasan insanlar arasinda ¢ok ciizi fiyatlarla sik
sik el degistirdigi ve hayvanin bir kisi tarafindan
uzun slre sahiplenilmemesi soylenebilir. Alinan
kisith anamnez bilgilerine goére atlarin gogunluk-
la yik tasima islerinde nadiren de ulasim da
kullanildigi sdylenebilir. Atlarin bakim ve barin-
ma konularina iligkin at sahiplerine gerekli 6neri
ve uyarilar yapiimig olmakla birlikte, hayvan
sahiplerinin tutum ve davraniglarindan bunlarin

33

Erciyes Univ Vet Fak Derg 15(1), 30-36, 2018

cok etkili ve faydali olacagi disunulmemektedir.
Bu baglamda, Konya bolgesi agir gekim atlarin-
da barinak, besleme ve g¢alisma kosullari agi-
sindan ciddi bir hayvan refahi sorununun oldugu
sdylenebilir.

Atlarin yaslari ile ilgili at sahiplerinden saghkh
bilgiler alinamazken, cesitli nedenler dolayi
(cogu atta dis yapilarinin gok bozuk olmasi, tec-
ribe eksikligi vb) veri olarak kullanilabilecek
nitelikte saglikli yas tayinleri yapilamadi. Atlarin
hemen hemen hepsinde dizenli tirnak bakimi
ve nal uygulamasinin yapiimadigi gézlemlendi.
Tirnaklardaki medial-lateral dengesizlik ve tir-
nak-bukagilik eksenindeki geriye veya 6ne kiril-
malar dikkat ¢ekici bulundu. Bazi atlarda nal
olarak araba lastiklerinin uygulandigdi, bazilarin-
da sadece bir ayakta veya iki 6n veya arka
ayakta nal bulundugu, bu nallarin aylar éncesin-
den uygulandigi ve buna bagli asiri tirnak uza-
masi ve tirnak gatlak ve kiriklarinin olustugu
belirlendi. inspeksiyonla yapilan genel durum
degerlendiriimesine iliskin elde edilen bu bulgu-
larin, hayvanlarin ¢ogunun refah sorunu iginde
yasadigi goérisunid destekler nitelikte oldugu
sdylenebilir.

Klinik muayenesi yapilan atlarin, istatistiki de-
gerlendirme sonuglarina goére; basis bozuklugu
bulunan atlarda lezyon gdrtlme oraninin 2.5 kat
daha fazla oldugu belirlendi (P<0.05).

Atlarda kemik lezyonlarinin belilenmesinde rad-
yografi sik kullanilan énemli gérintileme yon-
temlerinden birisidir (15,25). Atlarda alt ekstre-
mite ve ayak bdlgesi kemik yapilarinin birbiri ile
olan konumlari nedeniyle, 6zellikle kiigiik hacim
ve boyuttaki lezyonlarin goérintilenmesinde, tek
pozisyonluk ¢ekimler yerine birka¢ pozisyonluk
cekimlerin dogru teghis ve degerlendirme aci-
sindan 6énemli oldugu kanisina varildi.

Sunulan galismada; radyolojik olarak incelenen
30 atta karsilasilan lezyonlar ve lezyonlarin 6n
ve arka ayaklardaki dagilimlari, mevcut bilinen
klasik bilgilere uygunluk gbésterirken, atlarda
kemik lezyonlarinin belirlenmesinde radyografi-
nin énemli bir goérintileme ve teshis ydntemi
oldugunu vurgulayan literatir verileri destekler
nitelikte bulunmustur (16,22,24,26).

Sunulan arastirmada, atlarda belirlenen lezyon-
larin konumlandiklari yerlere goére dagilimi ince-
lenmis ve lezyon gorulen atlarin %30’'unda lez-
yonlarin karpal/tarsal eklem ile topuk eklemi
arasindaki alt ekstremite boliminde yerlestigi
belirlenmistir. Bu bulgularin, atlarda 6n ekstre-
mitelerde karpal eklem arka ekstremitelerde
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tarsal eklemlerin altinda kalan alt ekstremite
boélgesinin, travma ve kontuzyonlara kargi koru-
yucu nitelikteki deri alti bag dokusu, kas vb do-
kular yéninden zayif oldugu, bu nedenle de
kemik lezyonlarinin daha ¢ok karpal ve tarsal
eklemlerin altinda kalan kemik yapilari ile ayak
kemiklerinde olustugunu bildiren literatir veriler
ile uyumlu oldugu soylenebilir (2,5,21,28).
Arastirmada kullanilan atlarda gérilen lezyonla-
rin genel dagilimlari Tablo 3’de verilmistir. Bu
lezyonlarin hepsinin arka bacaklarda olmasi ve
%93.7’sinin tarsal eklemlerde sekillenmesi dik-
kat ¢ekici bulundu. Arka ayak ve bacaklarin itme
gorevi yaptigi dikkate alindiginda, bu lezyonla-
rin blylk oranda arka ayak tarsal eklemlerde
yerlesmelerinin, hayvanlarin yaptigi is (agir ce-
kim) ile lezyonlarin olusumu arasinda yakin iligki
oldugunu belirten literatlir verilere uygunluk goés-
terdigi sdylenebilir (14,15,27).

Metakarpus’un i¢ yan ylzinde Mclll ile Il ara-
sinda olusan surolarin gelisiminde yapisal bo-
zukluklar, agir ve yorucu galismalar ve beslen-
me hatalari 6zellikle kalsiyum, fosfor, vit A, vit D
eksikligi de hazirlayici faktor olarak etkir (1,23).
Sunulan galismada kullanilan atlarin galisma ve
beslenme kosullari dikkate alindiginda, belirle-
nen siro olusumlarinin literattir verilere benzer
oldugu soylenebilir.

Periosteal kemik formasyonu olugsumu belirle-
nen 13 atta, lezyonlarin %69.2 oraninda 6n
ayaklarda vyerlesmesi dikkat c¢ekici bulundu.
Lezyonlarin %46.2 oraninda topuk ekleminin
Uzerinde lokalize olmasi osselet olgusunu akla
getirdi. Topuk bdlgesinde Ozellikle de eklemin
On yluzinde vurma, ¢arpma ve TBE'nindeki kiril-
malara ve MLD bozukluklarina bagli ayak bdl-
gesindeki tendo ve ligament gerginlikleri ile to-
puk ekleminin kapsulasindaki gerginlik nedeniy-
le metakarpusun distalinde veya |. falanksin
proksimalinde de gelisebilir. Daha ziyade ilgili
kemiklerin 6n yuzinde goérllen yangi, dis yan
tarafta seyreden m.ext.dig.lat'in yapisma yerin-
de de olusur (20). Genel olarak atlarda 6n ba-
caklarin hayvanin agirligini cekmede rol oynadi-
g1 ve viacut agiriginin yaklasik %60°inin 6n ba-
caklar tarafindan tasindigi dikkate alindijinda,
bu fizyolojik konumdan dolay! atlarda periosteal
kodkenli kemik lezyonlarinin 6n bacaklar alt ekst-
remite ve ayak bolgesinde daha fazla sekillen-
mesinin literatlr bilgiye uygun oldugu dasunul-
da.

Ayrica bes atta navikiler kemikte lezyon, u¢
atta kartilago ungulaede ossifikasyon ve kalin-
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lasma, 6 atta degisik kemik yapilarinda
(metakarpal ve metatarsal kemikler, sesamoid
ve lll. falanks) kirik ve fissur olusumu ile birlikte
metakarpus ve metatarsus lII'te kemik kisti, kor-
tekste kalinlasma, incelme, Uglnclu falanksta
osteofitik Greme (Tablo 3) gibi minferit lezyonla-
rin gérilmesi literatir verilere uygunluk goéster-
mektedir (10,13,19,20,29).

Atlarin tirnak-bukagilik ekseninin (TBE) radyolo-
jik degerlendiriimesinde, 20 atta TBE'de bozuk-
luk oldugu tespit edildi (Tablo 4). TBE’'ninde bo-
zukluk bulunan atlarin %80’'inde TBE’sinin geri-
ye kirildigi belirlendi. Literatir verilerde TBE'nin
onden, arkadan ve yandan bakida diz bir gizgi
halinde olmasi gerektigi, bu hattin yandan baki-
da 6ne veya arkaya kirilmasi, 6nden ve arkadan
bakida ice veya disa dogru kirilmasinin éncelik-
le yuriylis bozukluklari ve performans disikli-
gune, ileriki donemlerde de birgok ayak hastali-
ginin  gelismesine yol acgtigi  bildirilmistir
(3,6,11,31). MLD bozuklugunun atlarda dejene-
ratif eklem hastaliklari, eklemlerde parga kirikla-
ri, sesamoid kemiklerde yangi ve kirik gibi bir-
¢ok lezyonun olusumuna yol acgtigi bildirilmigtir
(30). Nitekim; sunulan galisma kapsaminda ya-
pilan istatistiki degerlendirmelere gore; atlarda
MLD bozukluguna bagh lezyon goérilme riskinin
1.37 kat fazla oldugu belirlendi (P<0.05). Bu
veriler 1sidinda; gerek TBE'deki gerekse
MLD’deki bozukluklarin bacak ve ayaklarin kas,
tendo, ligament, eklem vb yapilarinda esit ola-
mayan yuk dagilimina neden olarak, zamanla
cesitli lezyonlarin gelisimine yol agabilecegi ka-
nisina varildi.

Bu calisma kapsaminda klinik ve radyolojik mu-
ayeneleri yapilan agir ¢ekim atlarinin 6énemli
kisminda, alt ekstremite ve ayak bolgesi kemik
yaplilarinda degisik nitelikli lezyonlar saptandi.
Bu calismadan elde edilen etiyolojik degerlen-
dirme, klinik ve radyolojik bulgulari kapsaminda,
araba atlarinin basta beslenme ve galisma ko-
sullari olmak Uzere, bakim ve barinma sartlari-
na iliskin yapilacak tespitler ve bunlar i1siginda
yapilacak yonlendirmeler sayesinde, bu hayvan-
larin yagsam ve calisma kosullarinin dizeltilme-
sinin, 6nemli bir hayvan refahi sorununun ¢ozu-
muU igin yol gosterici olacagi sdylenebilir. Bu
hayvanlarin maruz kaldiklari olumsuz yasam ve
calisma kosullarinin kismen de olsa duzeltiime-
sinin, performanslarini artiracadi ve daha fazla
katma deg@er olusturacag dusunaldu.
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Summary: The acute-phase response is considered part of the innate immune system. During acute phase response,
concentrations of acute phase proteins occur. Therefore, acute-phase proteins are part of the innate immune response
and its biological function, although variable, generally relate to defense to pathological damage and restoration of
homeostasis. Their levels fluctuate in response to inflammation and tissue injury. The main acute-phase proteins in
dogs are C-reactive protein (CRP) and serum amyloid A (SAA). Surgical trauma has effect on many parts of immuno-
logical and hematological profile. The aim of this study was to determine the perioperative dynamics of CRP and SAA
in male dogs undergoing elective orchiectomy. Blood samples were collectedby jugular venipuncture in the following
order: before the surgery (day zero), on first (day one), third (day three) and seventh (day seven) postoperative day
(POD). As markers of systemic inflammation, CRP and SAA levels was determined by ELISA using commercial kits.
The study showed that the CRP and SAA changes rapidly. The peak CRP and SAA concentrations were detected on
the first day after surgery. Serum CRP concentration on the seventh postoperative day was within physiological rang-
es, while SAA concentration was significantly higher. In conclusion, SAA and CRP measurements above basal levels
are clearly indicative of systemic inflammation in dogs.

Key words: CRP, dogs, orchiectomy, SAA

Orsektomi Sonrasi Erkek Kopeklerde C-Reaktif Protein ve Serum Amiloid A

Ozet: Akut faz tepkisi dogustan gelen bagisiklik sisteminin bir pargasi olarak diisiiniiliir. Akut faz yaniti sirasinda, akut
faz protein konsantrasyonlari olusur. Dolayisiyla, akut faz proteinleri dogustan gelen bagisiklik tepkisinin bir pargasidir
ve biyolojik fonksiyonu degiskendir, ancak genellikle patolojik hasarin savunulmasi ve homeostazin restorasyonu ile
ilgilidir. Bunlarin seviyeleri iltihap ve doku yaralanmasina tepki olarak dalgalanmaktadir. Képeklerin ana akut faz pro-
teinleri C-reaktif protein (CRP) ve serum amyloid A'dir (SAA). Cerrahi travma, immdnolojik ve hematolojik profiling pek
¢ok bolimiinde etkili olur. Bu galismanin amaci, elektif orsiektomi uygulanan erkek kdpeklerde CRP ve SAA'nin peri-
operative dinamiklerini belirlemektir. Kan 6rnekleri ameliyat dncesi (Sifirinci gin), post-operatif birinci giin, Ggiinct gin
ve yedinci gun vena jugularisten alindi. Sistemik inflamasyon belirtegleri olarak CRP ve SAA dizeylerini 6lgmek igin
ELISA testi kullanildi. Calisma, CRP ve SAA'nin hizla degistigini gosterdi. Pik CRP ve SAA konsantrasyonlari ame-
liyattan sonraki ilk gun tespit edildi. Postoperatif yedinci giindeki serum CRP konsantrasyonu fizyolojik araliklardaiken,
SAA konsantrasyonu anlamli derecede yiiksek oldugu tespit edildi.

Anahtar kelimeler: CRP, kdpekler, orsiektomi, SAA

Introduction pathogenic processes, or pharmacological re-

The acute phase response is a non-specific re-
action to any tissue stimulation disturbing the
homeostasis e.g., surgery, trauma, infection, or
neoplasia and plays an important role as part of
the innate immune system (3). C-reactive pro-
tein (CRP) and serum amyloid A (SAA) are ma-
jor positive acute phase proteins (APP) in dogs
and humans that show marked increases in
concentration during systemic inflammation (4).
One definition of a “biomarker” is “a characteris-
tic that is objectively measured and evaluated
as an indicator of normal biological processes,
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sponses to therapeutic intervention” (1). Studies
on biomarkers have gained growing interest in
both human and veterinary medicine for various
diseases and conditions, with the goal to find
suitable biomarkers for early detection and diag-
nosis. Compared to other biomarkers of inflam-
mation like body temperature, leukocyte counts
and erythrocyte sedimentation rate, CRP has
been suggested to be a more sensitive and reli-
able marker of systemic inflammation following
surgery in dogs (3). Good biomarker should be
characterized by a rapid change in its levels
when the disease develops, but also by rapid
normalization during recovery, to allow its use-
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fulness when monitoring the effects of therapeu-
tic intervention. In humans, CRP is useful for
prognostication, i.e. prediction of survival rate
and duration of hospitalization and to evaluate
the response of treatment (10). High levels of
CRP were observed in dogs with pyometra, pol-
yarthritis, pancreatitis and panniculitis (5). How-
ever, many metabolic disorders were observed
not to have significant increases. Consistent
increase of acute phase proteins is observed
with infectious diseases in dogs (2). Several
investigations (2) have been conducted examin-
ing acute phase proteins increase in dogs with
neoplastic disease. Research of dogs diag-
nosed with lymphoma, conducted by Nielsen et
al. (8) showed 68% of dogs with abnormal lev-
els of CRP. Studies have investigated SAA in
various diseases, in humans and animals, in-
cluding dogs (4,6,12). The changes in the con-
centrations of APPs are due largely to changes
in their production by hepatocytes, which in turn
are regulated by cytokines such as interleukin-1
(IL-1), interleukin-6 (IL-6) and tumor necrosis
factor a (TNF-a), which act in a complex net-
work (9).Trauma, via surgery, also increases
serum CRP and SAA concentration (5). Or-
chiectomy is used widely to modify undesirable
behavior, prevent health problems, and control
pet population, thus exposing a large number of
male dogs to surgery each year. Orchiectomy in
adult dogs is performed by a prescrotal incision
(standard technique), scrotal ablation
(pendulous  scrotum), perineal approach
(concurrent perineal surgery) or parapreputial
incision (cryptorchid dogs). Serious complica-
tions after orchiectomy are rare, but may in-
clude scrotal swelling and bruising, hemor-
rhage, scrotal hematoma, abscess, granuloma,
incisional problems (swelling, formation of sero-
ma, infection), urinary incontinence, endocrine
alopecia, behavioral changes (7). The aim of
this study was to demonstrate and assess CRP
and SAA concentrations before and after or-
chiectomy.

Material and Methods

Twelve clinically healthy male dogs with an age
range of one-three years,were admitted to
elective orchiectomy. Dogs were client-owned
dogs withno history of clinical illness and no
signs of illness on clinical examinations. The
dogs were housed in individual cages, and were
given commercial dry food twice a day and
water ad libitum except for 24 h prior to general
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anesthesia. Surgical treatment was conducted
in general anesthesia at Surgery Department of
Faculty of Veterinary Medicine University of
Sarajevo. Blood samples were collected from
the distal cephalic vein into serum separating
tubes (Vacutainer SST; Becton Dickinson, USA)
for CRP and SAA measurement just before the
orchiectomy (base values) as well as after 24
hours (day one), 72 hours (day three) and 168
hours (day seven). Serum samples were
prepared by centrifugation (1.500 x g for 10
min) and stored in plain micro tubes (Eppendorf,
Germany) at -20°C unti CRP and SAA
analysis. Serum CRP concentrations in the
dogs were measured with ELISA microplate
reader (Anthos 2001 ELISA-reader, Anthos
Mikrosysteme, Krefeld, Germany) using a
commercial canine CRP  enzyme-linked
immunosorbent assay kit (Tridelta PhaseTM
Range CRP Assay, Tridelta Development
Limited, County Kildare, Ireland). For SAA, the

analyses were performed wusing also a
commercially available  ELISA  (Tridelta
PhaseTM Range SAA Assay, Tridelta

Development Limited, County Kildare, Ireland).
All statistical analyses were performed using the
SPSS software package (for Windows, Version
11.5, SPSS Inc, USA). All data are shown as
mean = standard deviation. The results were
analyzed using the independent t-test. A P-
value less than 0.05 and 0.001 were considered
statistically significant.

Results

The mean serum levels of CRP on day one
(68.39 + 7.87 pg/mL) and day three (29.67 +
2.11 pyg/mL) were significantly higher (P<0.001
for day one and P<0.05 for day three) than the
base value (4.84 + 0.73 pg/mL) (Figure 1). No
statistical difference was found between the
base value and day seven (7.95 + 0.85 pyg/mL).
The mean serum levels of SAA on day one
(103.32 £ 9.79 pg/mL), day three (87.30 £ 6.22
pg/mL) and day seven (46.11 + 4.51 ug/mL)
were significantly higher (P<0.001 for day one
and day three; P<0.05 for day seven) than the
base value (11.30 + 2.49 yg/mL) (Figure 2).



Erciyes Univ Vet Fak Derg 15(1), 37-40, 2018

CRP (pg/mL)

90,00
80,00 o}
70,00 [
60,00
50,00
40,00

C
30,00 T
20,00 .

a
10,00 2
—
0,00 . . . i
BV Day 1 Day 3 Day 7

Figure 1. Perioperative kinetics of CRP in dogs
undergoing orchiectomy
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Figure 2. Perioperative kinetics of SAA in dogs
undergoing orchiectomy

Discussion

Biomarkers have a key role in biomedical
research aswell as in clinical practice. Data
obtained after orchidectomy indicate that CRP
and SAA rise rapidly in the first 24 hours. Data
collected over seven days following elective
surgery showed that CRP rises very rapidly
from normal concentrations of 4.84 + 0.73 ug/
mL to concentrations of 68.39 + 7.87 pg/mL,
peaking at day one, and then slowly decline.
Serum amiloid A show a slower initial rise, but
does not return to a normal concentration on
day 7, whereas CRP had returned to normal.
Tvarijonaviciute at al. (11) showed that
orchidectomy induce a short-term inflammatory
process associated with the increase in serum
levels of APPs. However, orchidectomy did not
result in long-term changes of circulating
concentrations of APPs.

We have to underline that no post-operative
complications were registrated during our
research. The first change during the acute
phase response assume to be in cortisol
concentration. Data from Northrop-Clewes (9),
however, showed that the rise in concentration
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ofcortisol peaks already at six hours after
surgery.
The study shows that the CRP and SAA
changes rapidly. The maximum CRP and SAA
concentrations were detected on the first day
after surgery. Serum CRP concentration on the
seventh  postoperative day was  within
physiological ranges, while SAA concentration
was significantly higher.
It is important to precisely understand the
behavior of these inflammatory parameters
which are induced by an elective complex
surgery and expected in the course of "normal”
postoperative evolution, and that it be routinely
monitored in order to determine an abnormal
response and prematurely detect complications
or infection. C-reactive protein has peculiar
characteristics  potentiallyuseful in clinical
practice: rapid production in response to acute
inflammatory processes and short half-life,
which makes CRP better biomarker than SAA.
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Thermographic Assessment of Extremity Temperature Alterations of Cases with Bucked Shin
Complex, Splints, Carpal Osteoarthritis and Sesamoiditis in Sport Horses

Latif Emrah YANMAZ, Zafer OKUMUS
Department of Surgery, Faculty of Veterinary Medicine, Atatirk University, Erzurum-TURKEY

Summary: This study was aimed to describe the extremity temperature alterations of horses with bucked shin com-
plex, splints, carpal osteoarthritis and sesamoiditis. In this study, 27 race horses with different breed (24 Arabian, three
Thoroughbred), sex (23 males, four mares) and age (avg. 3.5-year-old) were used. After thermographic and clinical
examinations, cases with existence of inflammation were subjected to radiographic examination. Clinical, radiographic
and thermographic findings revealed that five horses had carpal osteoarthritis, two horses had bucked shin complex,
13 horses had splints, and seven cases had sesamoiditis. Medial aspects of carpus were 3-4°C heater in carpal osteo-
arthritis cases compared to those of healthy carpus of same horses. The thermographic examination of bucked shin
complex revealed that in Grade 1 (n=1), there was a hot spot in dorsal aspect of metacarpus and these spots had 4°C
higher temperature than that of normal control limb. The medial aspects of metacarpus was 1-2°C warmer in splint
cases compared to limb without lesions. The medial aspect of sesamoid bone was 6-7°C warmer in medial sesamoidi-
tis cases compared to normal limbs. In conclusion, the temperature of extremity tends to increase on the affected re-
gion where the orthopaedic problem exists. Because thermography shows the localization of inflammation, it could be
used as a supportive diagnostic method in orthopaedic problems of race horses which come out with inflammation.

Key words: Bucked shin complex, osteoarthritis, sesamoiditis, splints, thermography

Spor Atlarinda Sesamoiditis, Karpal Osteoartritis, Siiro ve Sorsin Olgularinda Ekstremite Sicaklik
Degisimlerinin Termografik Degerlendirilmesi
Ozet: Bu calisma sesamoiditis, karpal osteoartritis, siiro ve sorsinli atlarin ekstremitelerindeki sicaklik degisimlerini
tanimlamay amagladi. Bu galismada, farkh irk (24 Arap, iig ingiliz), cinsiyet (23 erkek, dért disi) ve yasta (ortalama iig
buguk yas) 27 yaris ati kullanildi. Termografik ve klinik muayene sonrasinda, yanginin mevcut oldugu olgularda rad-
yografik muayene gergeklestirildi. Klinik, radyografik ve termografik muayeneler sonucunda yedi olguya sesamoiditis,
13 olguya stiro, iki olguya sorsin ve bes olguya karpal osteoartritis tanisi konuldu. Karpal osteoartritis olgularinda ayni
atin normal karpus'u ile kargilastirildiginda, karpus’'un medial yliziinde 3-4°C’lik sicaklik artisi belirlendi. Birinci derece
Sorsin tanisi konulan olguda metacarpus’un dorsal yiziinde sicak bir nokta vardi ve bu noktalar normal bacakla kiyas-
landiginda 4°C daha sicaktl. Suro tanisi konulan olgularda normal bacakla kargilastirildiginda metacarpus’un medial
ylzinde 1-2°C’lik sicaklik artigi gorildi. Medial sesamoiditis olgularinda sesamoid kemidin medial yizinden alinan
sicaklik normal bacaktan 6-7°C daha yiksekti. Sonug olarak, ekstremite bdlge sicaklilari ortopedik problemin lokalize
oldugu etkilenen bolge Uzerinde artig gosterir. Termografi yanginin lokalizasyonunu goésterdiginden, yarig atlarinin
yangiyla iligkili ortopedik problemlerinde yardimci bir tani yontemi olarak kullanilabilir.

Anahtar kelimeler: Osteoartritis, sesamoiditis, sorgin, suro, termografi

Introduction

Bucked shin complex (BSC), splints (SP), carpal
osteoarthritis (CO) and sesamoiditis (SE) are
commonly seen in sport horse industry. The
common causes of these orthopaedic problems
are confirmation disorders, trauma, fatigue and
overloading. The physical and radiographic ex-
aminations are common using methods in the
diagnosis of these orthopaedic problems (5).
Because extremity temperatures of horses can
play an important role to detect inflammation
and thereby orthopaedic injury, usage of infra-
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red thermal camera has been increased in re-
cent years (1,4,13,17). This methodology not
only allows the clinician where the problem lo-
calizes, but also helps to measure tissue tem-
perature to evaluate existence of inflammation
(15). The aim of the present study was to de-
scribe the extremity temperature alterations of
horses with BSC, SP, CO and SE.

Materials and Methods

Animals

Twenty seven race horses with different breed
(24 Arabian, three Thoroughbred), sex (23
males, four mares) and age (avg. 3.5-year-old)
were used in this study. The horses were pre-
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Figure 1. A) Dorsal thermogram of Grade Ill BSC.
There was a hot spot on the dorsal view which ob-
served as a red colour. B) Latero-medial radiog-
raphy of the same case, note the oblique fracture

line in the circle.

Figure 2. A) Medial thermogram of left SP. In-
creased temperature over the lesion was seen as a
hot spot (red colour). B) DMPLO metacarpal radiog-
raphy of the same case revealed a periosteal new
bone on the distal 1/3 of metacarpus II.
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sented to Turkish Jockey Club Sanliurfa Race-
course hospital with the complaint of acute fore-
limb lameness and/or swelling.

Clinical examination

Clinical examinations included palpation of ex-
tremity, flexion and extension tests of associat-
ed joint and lameness evaluation in accordance
with known protocols (6,9).

Thermographic examination

Thermographic examination was performed be-
fore the clinical and radiographic examination to
prevent possible alterations in extremity temper-
atures due to palpation of extremity. To mini-
mize interferences of light and air flow, thermo-
graphic examination were carried a room not
receiving sunshine with a temperature 22 to
23°C. After allowing horses to rest for 15 min in
this room, thermal camera (IR FlexCam S, Infra-
red Solutions Inc., Plymouth, MN) was kept one
m distance from the examined region.
Thermographic scans were conducted on lateral
and medial aspects of sesamoid bones, right
and left carpus (dorsal, lateral, palmar and me-
dial aspects), right and left metacarpus (dorsal,
lateral and medial aspects). In all cases, the
same animal’s limbs without lesion evaluated as
a control. The mean thermographic findings
were calculated whenever possible (more than
one case).

Radiographic examination

Radiographic examination of the fetlock (latero-
medial, dorso-palmar and dorso 45° lateral-
palmaromedial oblique), carpus (latero-medial,
flexed latero-medial and dorso 45° lateral-
palmaromedial oblique) and metacarpus
(lateromedial, dorso 45° medial-lateropalmar
oblique and dorso 45° lateral-palmaromedial
oblique) were performed in accordance with the
thermographic suspicion region.

Table 1. The mean temperature of same animal’s limbs with and without lesion

Orthopedic Problem

Temperature of the

Temperature of the same animal’s

lesion limbs without lesion
BSC Grade | (n=1) 23.70°C 19.60°C
BSC Grade Il (n=1) 30.20°C 26.90°C
Right SP (n=5) 29.64°C 25.30°C
Left SP (n=8) 29.61°C 26.80°C
Right CO (n=5) 28.74°C 24.54°C
Medial SE (n=4) 32.38°C 28.13°C
Lateral SE (n=3) 30.03°C 25.86°C

BSC: Bucked shin complex; SP: Splint; CO: Carpal Osteoarthritis; SE: Sesamoiditis
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Figure 3. A) Medial thermograms of left normal carpus and right carpus with CO. Increased temperature was
seen on the medial view of the carpal joint as a red colour, healthy left carpal joint was seen as a yellow col-
our. B) Right carpus was about 4°C warmer than healthy one. C) Flexed lateromedial carpal radiography of
the same animal. Note the distal radial exostosis in the circle.

Diagnosis

Diagnoses of the cases were confirmed with
clinic and radiographic examinations. Grade 1
BSC was diagnosed when there was a pain on
the dorsal palpation of the metacarpus without
radiographic abnormality. Grade 3 BSC was
diagnosed when there was a pain on the dorsal
palpation of the metacarpus and radiographic
evidence of fracture line. SP was considered
when there was a periosteal reaction on meta-
carpus Il. CO was considered when there was
an osteophyte formation on carpal region. SE
was defined when there were an enlarged vas-
cular channels and/or osteophyte formation
and/or deformation.
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Figure 4. A) Lateromedial radiography of lateral
sesamoiditis. Note the enlarged vascular channels
in the circle and osteophyte formation on the basis
of sesamoid bone. B) Lateral thermogram of lateral
sesamoiditis. Hot spot (29°C) seen as a red colour
over the sesamoid bone.

Results

Clinical findings

Palpation and flexion of the carpal joint resulted
with pain in CO cases, and these cases had
moderately lower leg lameness. No swelling
was detected in CO cases. A hard painful swell-
ing on the medial side of the metacarpus was
noted in five horses of the SP cases. No swell-
ing was detected in eight cases with SP; howev-
er palpation of medial side of metacarpus re-
vealed a pain in these cases. All the SP cases
had mild lower leg lameness. Palpation and
flexion of fetlock joint caused severe pain in SE
cases and all of the cases had moderate lower
leg lameness. Palpation of dorsal side of the
metacarpus caused a pain response in BSC
cases (n=2). Grade 3 BSC caused lower leg
lameness, whereas no lameness was observed
in Grade 1 BSC.

Thermographic findings

Thermographic examination of Grade 1 BSC
(n=1) revealed a hot spot in dorsal view of met-
acarpus and the temperature of these lesions
were 4°C higher than that of control limb. There
were no any temperature differences in other
aspects of Grade 1 BSC. Hot spots were seen
in dorsal (Fig. 1A), medial and lateral aspects of
metacarpus in Grade 3 BSC (n=1), and these
hot spots were 4°C warmer than that of control
limb.

The temperature of medial aspects of metacar-
pus was 3-4°C heater in SP cases (n=13) com-
pared to limb without lesions (Fig. 2A). The tem-
peratures of medial aspect of carpus (Fig. 3A)
were 4°C higher in all CO cases (n=5), com-
pared to the same animal healthy carpus (Fig.
3B). Dorsal and lateral aspect of carpus were 2-
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3°C warmer in four out of five CO cases. How-
ever, there was no increased temperature in
palmar aspects of all CO cases.

The increased temperature of fetlock was seen
in four cases of medial SE, and three cases of
lateral SE. The medial aspect of sesamoid bone
temperature in medial SE cases were 4°C high-
er than normal limbs. Additionally, the hot spots
were also seen in lateral aspects of all medial
SE cases. In lateral SE cases, 5°C increased
temperatures were detected in lateral aspects of
sesamoid bone (Fig. 4B). The mean tempera-
ture of orthopedic problems (the same animal’s
limbs with and without lesion) was shown in Ta-
ble 1.

Radiographic findings

Radiographic findings of CO cases were osteo-
phyte formation on distal of the radius (n=3)
(Fig. 3C), third carpal bone (n=1) and radiocar-
pal bone (n=1). Periosteal reaction (Fig. 2B)
was noted on metacarpus Il in SP cases (n=13).
Enlarged vascular channels (n=2) (Fig. 4A),
osteophyte formation (n=4) and deformation
(n=1) were detected on sesamoid bones in SE
cases. Oblique fracture line was noted on the
dorsal view of third metacarpal bone in Grade 3
BSC (n=1) (Fig. 1B).

Discussion

The thermography is the non-invasive imaging
technique that determines the inflammation
(12). The determination of extremity tempera-
ture to reveal the existence of inflammation is
important for early diagnosis of the encountered
orthopaedic problems in horses (17). Our re-
sults confirmed previous reports stated that the
bone needs to be in relatively close contact with
the skin for using infrared thermal camera to
evaluate orthopaedic problems in horses which
originated from the bone (16).

Bucked shin complex, SE, CO and SP are as-
sociated with inflammation and frequently seen
in racehorses (5). BSC commonly affects hors-
es in the first two years of training due to over-
load of exercise, which lead to change the mor-
phology of the dorsal surface of the metacarpus
(7). BSC with Grade 1 and 2 cause diffuse peri-
ostitis, whereas Grade 3 is associated with
stress fracture on the dorsal cortex of metacar-
pus Il (2). In Grade 1 and 2 hot spots are seen
on the dorsal surface of metacarpus and these
hot spots are 1-2°C warmer than surrounding
tissue. Otherwise, in Grade 3 hot spots are also
seen in lateral and medial aspects of the meta-
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carpus, and these hot spots are 2-3°C warmer
than surrounding tissue (3). Similarly, our re-
sults showed increased temperature in only dor-
sal aspect of metacarpus in Grade 1 and these
hot spots were 4°C warmer than the same ani-
mal control limb. Moreover, in Grade 3 in addi-
tion to the dorsal aspect, we also recognized
4°C temperature increase in medial and lateral
aspects of metacarpus compared to control limb
of the same animal.

Splint caused a local inflammatory swelling on
the medial side of the metacarpus Il (8). It has
been reported that hot spots are easily recog-
nized by thermography over the lesion if the
bone is closely contact the skin such as meta-
carpal bones (11). Similarly in the current study,
SP caused hot spots on the lesion, and medial
metacarpal temperatures were 3-4°C higher
than normal control limb.

The inflamed joints show an increased heat
over the joint when viewed from the lateral and
medial sides (14). Similarly, in our study, CO
caused an increased temperature on the medi-
al, dorsal and lateral views. Because the palmar
view did not show any increased temperature in
all of our cases, it seemed insignificant to use
this direction for detecting CO when the prob-
lem is associated with distal radius, third carpal
bone and radiocarpal bone.

Sesamoiditis is caused by great stress placed
on the fetlock during training or racing, resulting
with inflammation (10). There is no information
in the literature to evaluate extremity tempera-
tures of horses with SE. In this research, it was
found that sesamoid bone temperature was 6-
7°C higher in SE cases than control limbs. The
lateral aspects of the sesamoid bone tempera-
ture were increased about 4-5°C even medial
sesamoiditis cases. Depending on our results, it
could be said that sesamoiditis caused severe
inflammation at the fetlock joint, and this inflam-
mation can be easily detected by thermography.
The main limitation of this study is the lack of
statistical analysis due to insufficient data to
perform and/or lack of standardization among
the cases. Nevertheless, this study has showed
that the thermography point out the localization
of orthopaedic problems in horses which result-
ed with temperature increase over the associat-
ed area and helps the clinician to figure out
where the problem is, and to perform the de-
tailed examination after the detection of suspi-
cion area.
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Based on these findings, it can be said that

thermography may be useful for diagnosis of

BSC, CO and SE in horses. Moreover, it is con-

cluded that using thermography in horses with

SP helps the clinician to evaluate the existence

of inflammation. In conclusion, the thermogra-

phy can show and quantitatively prove the exist-
ence of inflammation in horses with bucked shin
complex, sesamoiditis, carpal osteoarthritis and
splints, but it must be emphasized that thermog-
raphy in the diagnosis of orthopaedic problems

of horses is only useful in combination with a

thorough clinical examination including addition-

al imaging technique such as radiography.
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Siitgii inek ve Diivelerde Postpartum Dénem Serum IgG ve Biyokimyasal Parametrelerin
Karsilastiriimasi*

Ugur AYDOGDU', Hasan GUZELBEKTES??
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Ozet: Bu arastirmada, siitgii inek ve diivelerde dogum sonrasi serum immunoglobulin G (IgG), makromineraller ve
bazi biyokimyasal parametreler karsilastirildi. Yirmidort bas yeni dogum yapan diive ve 24 bas iki veya daha fazla do-
gum yapan inek olmak Uzere 48 inekten dogumdan hemen sonra kan érnekleri alindi. Serum 1gG seviyesi ELISA meto-
du ile makromineral ve biyokimyasal parametreler ise otoanalizor kullanilarak belirlendi. Dlve ve ineklerin serum biyo-
kimyasal parametreleri ve 1gG seviyeleri karsilastirildiginda; diivelerde serum alkalen fosfataz (ALP), laktat dehidroge-
naz (LDH) ve fosfor seviyeleri ineklere gére énemli oranda (P<0.05) yiksek, IgG ve magnezyum (Mg) seviyeleri ise
onemli oranda (P<0.05) diislik bulundu. Sonug olarak, dogum sonrasi diive ve inekler arasinda serum immunoglobulin
G, makromineral ve bazi biyokimyasal parametrelerde énemli farkhliklarin oldugu ve sutgu sigirlarda postpartum do-
nemde bu degisimlerin g6z 6nlinde bulundurulmasinin yararl olacag! kanisina variimigtir.

Anahtar kelimeler: Biyokimyasal parametreler, immunoglobulin G, sidir

Comparison of Serum IgG and Biochemical Parameters at the Postpartum Period in Dairy Cows and Heifers
Summary: The aim of this study was to compare the levels of serum IgG and biochemical parameters at the post-
partum period in dairy cows and heifers. Blood samples were taken immediately after birth from 48 cows, including
twenty-four heifers and 24 cows which experienced two or more deliveries. Serum IgG level was determined by ELISA
method and macromineral and biochemical parameters by using autoanalyzer. When serum biochemical parameters
and IgG levels of heifers and cows were compared; in heifers, serum ALP, LDH and phosphorus levels were signifi-
cantly higher (P<0.05) and IgG and Mg levels were significantly lower (P<0.05). In conclusion, it is determined that
there are significant differences in serum immunoglobulin G, macromineral and some biochemical parameters between
heifer and cows at the postpartum period and that it would be useful to consider these changes in postpartum period in
dairy cows.

Key words: Biochemical parameters, cattle, immunoglobulin G

Giris

Sat ineklerinde laktasyonun baglamasi yapi ve
metabolizmayi etkileyebilecek ani degisiklikler
meydana getirebilir (26). Ciftlik hayvanlarinda
bazi serum biyokimyasal parametrelerin tespitiy-
le hayvanlarin saglik durumuna yoénelik énemli
bilgiler elde edilebilir. Ozellikle subklinik seyir
gOsteren metabolizma hastaliklarinin belirlen-
mesi ic¢in laboratuvar analizler yapilmaktadir
(3,22,23). Biyokimyasal ve hematolojik bilesen-
lerdeki degisiklikler, hayvanin fizyolojik veya
patolojik durumunun &nemli gdstergeleridir
(1,4).

Organizmada pek ¢ok dokunun normal fonksi-
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*Bu makale Selcuk Universitesi Bilimsel Aragtirma Projeleri Koordi-
natorligu tarafindan 12102014 proje numarasi ile desteklenen dok-
tora tezinden Uretilmistir.

yonu ve fizyolojik islevleri icin gerekli en énemli
maddeler kalsiyum (Ca), fosfor (P) ve magnez-
yum (Mg)’ dur. Memelilerde bu minerallerin he-
mostazisi olaganustu bir titizlikte devam ettiril-
mektedir (3). Sigirlarin serum elektrolit profili,
yas, emzirme evresi, beslenme, gebelik ve lak-
tasyon evresi ve eglik eden hastalik gibi birkag
faktorden etkilenebilir (3,7,22).

Ruminantlarda hepatoseliiler hasarin belirlen-
mesinde aspartat aminotransferaz (AST) ve
laktat dehidrogenaz (LDH) enzimlerinden yarar-
lanilabilmektedir. Ancak AST ve LDH genis do-
ku varyasyonu gostermektedir ve en yaygin ola-
rak karaciger ve kas dokusunda bulunmaktadir.
Serum kreatin kinaz (CK) aktivitesi ise kas ha-
sarinin duyarh ve spesifik bir indikatéradir. Kas
hasari ve nekrozu da AST, LDH ve CK aktivite-
sinde belirgin artisa neden olmaktadir. Ayrica
eritrositlerde yuksek LDH aktivitesine sahiptir.
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Sigirlarda  serum gama glutamiltransferaz
(GGT) ve alkalen fosfataz (ALP) aktivitesindeki
artislar kolestazis ile iligkili olabilir. Birgok doku-
da GGT aktivitesi bulunmasina ragmen bu en-
zim karaciger spesifik olarak dusunilir ve GGT
aktivitesi ruminantlarda ALP’ye goére hepatik
hastaliklarin daha iyi bir gostergesidir. Rumi-
nantlarda ALP seviyelerinin referans aralidi ge-
nistir ve bu nedenle serum ALP aktivitesi rumi-
nantlarda hepatobilier hastaliklarin teshisi igin
disik diyagnostik degere sahiptir. Saglikh sigir-
larda kan ALP aktvitesinin neredeyse tamami
kemik orijinlidir. Geng ve blylimekte olan hay-
vanlarda osteoblastik aktivitedeki ylkseklige
bagh ALP aktivitesinde de artis gorilmektedir
(23,25).

Bu arastirmada, iki veya izerinde dogum yapan
sutcl inekler ile ik dogumunu yapan sitgt du-
velerde dogum sonrasi serum immunoglobulin
G, makromineraller ve bazi biyokimyasal para-
metrelerin karsilastirilmasi amacglanmistir.
Gere¢ ve Yontem

Bu calisma, Selguk Universitesi Veteriner Fakiil-
tesi Etik Kurulunun 14.03.2012 tarih ve
2012/030 sayil izni ile gergeklestirildi. Arastirma
Konya ilinde holstein irki sutgt sigirlara sahip
Ozel bir isletmede yapildi. Hayvan materyali ola-
rak 24 bas ilk dogum yapan diive ve 24 bas iki
veya Uzerinde dogum yapan inek olmak Uzere
toplam 48 bas sigir kullanildi.

Kan Orneklerinin Alinmasi

Dogumu takiben ineklerin V. jugularisinden usu-
Iine uygun olarak 8 mL kan 6rnegdi alindi. Al-

nan kan ornekleri 30 dk oda isisinda bekletilip
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pihtilagsmasi sadlandiktan sonra sogutmali sant-
rifij (NGve-NF 800R) kullanilarak +4°C’de 5000
devirde 10 dk santrif(ij edilip serumlar c¢ikarildi.
Serum ornekleri analiz yapilincaya kadar -20°
C’de saklandi.

Kan analizleri

inek ve diivelerin serum o6rneklerinden immu-
noglobulin G (BioX diagnostics, Belcika) seviye-
leri Ureticinin talimatlari dogrultusunda ELISA
prosedurd uygulanarak spektrofotometre
(Thermo Multiscan Go, ABD) ile dlguldi. Serum
kan Ure nitrojen (BUN), kreatinin, total protein,
albumin, total bilirubin, GGT, LDH, AST, ALP,
CK, Ca, P, Mg, glukoz, kolesterol, trigliserid
konsantrasyonlari ticari kitler ile otoanalizer (BT
3000 plus, Roma, italya) kullanilarak belirlendi.
Istatistiksel Analiz

Arastirma sonuglari ile ilgili veriler ortalama ve
standart hata olarak sunuldu. Duve ve inek gru-
plar arasindaki istatistiksel farklliklar Student T
testi ile analiz edildi. Istatistik analizlerde SPSS
15.0 paket programi kullanildi.

Bulgular

Duve ve ineklerin serum IgG, biyokimyasal pa-
rametreler ve makromineral dizeylerindeki de-
gisimler Tablo 1 ve 2'de sunulmustur.

Duve ve ineklerin serum makromineral, biyokim-
yasal parametreler ve IgG seviyeleri karsilastiril-
diginda; duvelerde serum ALP, LDH ve P sevi-
yeleri ineklere goére dnemli oranda (p<0.05)
yuksek, 1gG ve Mg seviyeleri ise dnemli oranda
(p<0.05) dusik bulunmustur (Tablo 1-2).

Tablo 1. Duve ve ineklerin serum IgG seviyesi ve biyokimyasal parametrelerine ait tanimlayici istatistikler

ve 6nem kontrolleri (Ortalamazstandart hata)

Parametreler Diive Inek P degeri
(n=24) (n=24)
IgG (mg/dl) 1888.46+128.03 2498.71+143.92 0.003
BUN (mg/dl) 11.75+0.53 12.25+0.62 0.542
Kreatinin (mg/dl) 1.21+0.04 1.14+0.05 0.262
Total Protein (g/dl) 7.00£0.13 7.06£0.11 0.761
Albumin (g/dl) 3.75+0.05 3.72+0.04 0.591
Globulin (g/dl) 3.25+0.13 3.34+0.10 0.567
AST (UI/L) 65.9243.49 71.4243.31 0.259
ALP (UI/L) 233.33+12.73 167.29+11.32 <0.001
LDH (UI/L) 1911.29+62.34 1655.33+42.29 0.002
GGT (Ul/L) 24.21+£2.07 24.71+£2.46 0.877
CK (UI/L) 210.58+28.68 197.83+£29.41 0.758
Total Bilirubin (mg/dl) 1.46+0.05 1.32+0.06 0.084
Glukoz (mg/dl) 94.291£5.16 90.67+8.25 0.711
Kolesterol (mg/dl) 88.43+2.77 81.79+£2.35 0.074
Trigliserid (mg/dl) 28.63+1.54 25.38+0.96 0.080
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Tablo 2. Dive ve ineklerin serum makromineral seviyelerine ait tanimlayici istatistikler ve 6nem kontrolleri

(Ortalamazstandart hata)

Parametreler Diive Inek P degeri
(n=24) (n=24)

Kalsiyum (mg/dI) 7.81+0.13 7.54+0.15 0.168

Fosfor (mg/dl) 5.1540.17 4.40+0.18 0.004

Magnezyum (mg/dl) 1.43+0.03 1.65+0.04 <0.001

Tartisma ve Sonug

Sigirlarda dogum stireci 6nemli bir stres faktori-
dir. Dogum ve laktasyonun baglamasi ineklerin
homeostatik mekanizmalarina biylk fizyolojik
zorluklar getirmektedir (2,12). Bu stres faktorleri
de metabolizmada degisikliklere neden olabil-
mektedir.

immunoglobulinler (Ig), yilksek molekiiler agirli-
Ja sahip proteinlerdir (6). Ig’lerin aminoasit igeri-
gi, memelilerde sit veya serumda bulunan diger
proteinlerin aminoasit diziliminden tamamen
farkhdir (5). inek serum Ig sinifindan en bol bu-
lunan IgG’dir ve IgG serum ve kolostral Ig’lerinin
%85-90’In1 olusturmaktadir (6). Devery-Pocius
ve Larson (8), ilk laktasyondaki holstein irki
ineklerin laktasyonun erken dénemindeki serum
IgG1 ve 1gG2 dulzeylerinin iki ve Uzerinde lak-
tasyona sahip ineklere gore disuk dizeyde ol-
dugunu rapor etmiglerdir. Sunulan bu arastirma-
da dlvelerin serum IgG dizeyleri ineklere goére
onemli oranda (p<0.05) dusik oldugu tespit
edildi. Bu diUsUklik muhtemelen divelerin inek-
lere goére yas ile iligkili olarak ciftlik bazli pato-
jenlere daha az maruz kalmasina bagh spesifik
antikor cevabinin dusuk olmasindan kaynaklan-
maktadir. Arastirmamizda dive ve ineklerde
tespit edilen ortalama (minimum-maksimum)
IgG dizeyleri (mg/dl) sirasiyla 1888 (923-3485)
ve 2499 (1464-3868) olarak belirlenmistir. Calis-
mamizda belirlenen dive ve ineklerin serum
IgG dizeyleriyle Devery-Pocius ve Larson (8)
tarafindan yapilan arastirmada belirlenen IgG
duzeyleri benzerlik gosterdi.

Klinik biyokimyasal profil birka¢ organ sisteminin
degerlendiriimesinde kullanilabilen degerli di-
yagnostik bir aractir (23). Diuve ve inek serum
biyokimyasal parametreler karsilastirildiginda
BUN, kreatinin, total protein, albumin, globulin,
total bilirubin, glukoz, kolesterol, trigliserid sevi-
yeleri ve AST, GGT, CK enzim aktiviteleri ara-
sinda bir fark belirlenmez iken, divelerde serum
ALP ve LDH enzim aktiviteleri ineklere gore
onemli oranda (p<0.05) yiiksek bulundu. Diive
ve ineklerin serum BUN, kreatinin, total protein,
albumin, globulin, total bilirubin, glukoz, koleste-
rol duzeyleri ile AST, GGT, CK ve ALP enzim

aktiviteleri referans degerler arasinda iken, se-
rum trigliserid diizeyi ve LDH aktivitelerinin refe-
rans sinirlarin  Gzerinde oldugu belirlendi
(10,22). ALP aktivitesi geng ve blylyen hay-
vanlarda osteoblastik aktivite nedeniyle yiksek
seviyede bulunmaktadir (23,25). Yapilan aras-
tirmalarda, ilk dogumunu yapan sidirlarda ALP
aktivitesinin birden ¢ok dogum yapan sigirlara
goére yuksek dizeyde oldugu belirlenmistir ve
yuksek ALP aktivitesinin yuksek osteoblastik
aktiviteyle ilgili olabilecegi ifade edilmistir (7,18).
Diger arastirmalarda da serum kemik doku spe-
sifik-ALP aktivitesinin dogum zamaninda ilk do-
gumunu yapanlarda c¢oklu dogum yapanlara
g6re yuksek oldugu rapor edilmigtir (9,24).
Arastirmizda dulvelerdeki serum ALP aktivitesi-
nin ineklerinkine gére dnemli seviyede (p<0.05)
yuksek olmasi osteoblastik aktiviteyle iliskili ola-
bilir. LDH enzim aktivitesi viicutta genis doku
varyasyonu gostermektedir. En ylksek seviye-
de bulundugu yerler karaciger ve kas dokusu-
dur. Eritrosit de yuksek LDH aktivitesine sahip-
tir. Serumun pihtilasmasi igin uzun sire bekletil-
diginde yada 6rneklerdeki hemoliz LDH aktivite-
sinde yanhls yukselmelere neden olabilir (23).
Calismamizdaki orneklerde olabilecek hafif he-
molizler nedeniyle LDH aktivitesi normal refe-
rans sinirlarin Uzerinde tespit edilmis olabilir.

Sutcu ineklerin mineral durumu gesili faktorler-
den etkilenir. Dogum sayisi, gegis donemindeki
inekler ve yenidodan buzagilarin mineral duru-
munu etkileyen énemli bir faktérdur (17,19). Do-
gum sonrasi sutcu sidirlarda fizyolojik olarak
hipokalsemi goérulebilir. Postparturient sigirlarin
bircogu saglikli sigirlar igin bildirilen referans
araliklara gore hipokalsemiktir, ancak saghkh
postparturient sit¢t sidirlar igin bildirilen deger-
lere gbre hipokalsemik degildir (23). Kalsiyum
homeostazisini etkileyen ug¢ faktér vardir. 1-
Kolostrum ile asiri kalsiyum kaybini karsilaya-
cak derecede bagirsaklardan kalsiyum emilimi
ve kemiklerden mobilizasyon yoktur. 2-
Dogumda bagirsaklardan kalsiyum absorbsiyo-
nunun bozulmasidir. 3-Normal serum kalsiyum
seviyesinin surdurilmesi igin iskelet sisteminde-
ki depolardan kalsiyum salinimindaki yetersizlik-
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lerdir. Bu yuzden erken postpartum dénemde
sigirlarin plazma kalsiyum konsantrasyonu aza-
lir. Plazma ve iyonize kalsiyumun postpartum
depresyonu yash sigirlarda ilk dogumunu yapan
sigirlara gére daha fazladir (16,22). Arastirma-
mizda ineklerin serum kalsiyum seviyesi divele-
rinkinden duslk olarak tespit edilmesine karsin
dive ve inek serum kalsiyum degerleri arasinda
istatistiksel fark belirlenmedi. Bu calismada
inek ve duvelerin kan kalsiyum degerleri saglikli
sigirlarin referans de@erlerinden dislk olarak
tespit edildi. Bu sonug dogumdan sonra gozle-
nen fizyolojik hipokalsemiyle uyumluydu. Sigir-
larda buzagdilama zamaninda kalsiyum seviyesi-
nin azaldid: bildirilmigtir (13,15,20). Bu sonugclar
siirlarda buzagilama zamaninda kalsiyum se-
viyesinin  azaldidini  belirten  ¢alismalarla
(13,15,20) uyumlu bulunmustur.

Sigirlarda dogum zamaninda distk fosfor sevi-
yesine etki eden birkag faktdr vardir. Birinci ola-
rak, laktasyonun baslamasiyla artan fosfor ihti-
yacl, ikinci olarak dusuk Ca seviyesi ile iligkili
artan parathormon seviyesine bagh P’un idrar
ile kaybinin yikselmesi ve sonuncu olarak da
dodum oncesi ineklerin disuk gida alimina bag-
Il olarak bagirsaklardan yetersiz P alimidir (16).
Arastirmamizda dive ve inek serum fosfor sevi-
yeleri yetiskin sigirlarin normal referans aralikla-
rina goére dusuk olarak tespit edildi. Ayrica di-
velerin serum fosfor seviyesi ineklerinkine goére
6nemli oranda (P<0.05) yuksek olarak belirlen-
di. Yapilan calismalarda sigirlarda buzagilama
zamaninda fosfor seviyesinin azaldigi bildiril-
mistir (13,20,21). Yapilan bir arastirmada, gencg
sigirlardaki serum P seviyelerinin yetigkin hay-
vanlara goére 6nemli seviyede yiiksek oldugu
rapor edilmistir (20). Bu sonuglar ¢alismamizda
belirlenen sonuglar ile uyumluluk gostermistir.
Hipokalsemili sigirlarda, kemiklerden yiksek Mg
mobilizasyonu, hicrelerin Mg aliminin ve idrar
ile Mg atiliminin azalmasi gibi nedenlerden do-
layl yliksek serum Mg seviyesine rastlanabilir.
Aksine, Mg eksikligi parathormon ve bdébrekler
tarafindan sentezlenen 1,25 dihidroksivitamin
D3 sentezini azaltir (16). Yapilan arastirmalarda
sigirlarin dogum zamaninda yuksek serum Mg
seviyesine sahip oldugu bildirilirken
(11,13,14,15,27) aksine Piccione ve ark (21)
dogum Oncesi ve sonrasina gore serum Mg se-
viyesinin dogum aninda dustugund belirtmistir.
Sunulan bu arastirmada, divelerin serum Mg
seviyesi ineklerinkinden énemli oranda (p<0.05)
distk olarak bulundu. Ayrica c¢alismamizda
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belirlenen serum Mg seviyeleri sigirlar icin belir-
lenen referans sinirlarin altindaydi.
Sonug olarak, dogum sonrasi dive ve inekler
arasinda serum immunoglobulin G, kalsiyum,
fosfor ve magnezyum duzeyleri ile bazi biyokim-
yasal parametrelerde énemli degisimlerin oldu-
gu ve sitgU sigirlarda postpartum dénemde bu
degisimlerin g6z ©&nidnde bulundurulmasinin
yararli olacagi kanisina variimistir.
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Ozet: Bu calismada, market ve kdy yumurtalarinin mikrobiyolojik kalitelerinin arastiriimasi amaglandi. Bu kapsamda,
Nigde ve Kayseri'deki gesitli market ve agik pazarlardan alinan toplam 200 yumurta (100 market ve 100 kdy) érnegi
mikrobiyolojik analize tabi tutuldu. Her bir yumurta kabugu ve igerigi koliform, Escherichia coli, Campylobacter spp.,
Staphylococcus aureus, Salmonella spp. ve maya- kiif bakimindan incelendi. incelenen yumurta érneklerinin higbirinde
Campylobacter spp. ve S. aureus’a rastlanmazken, bir 6rnekte (yumurta kabugu) Salmonella spp. belirlendi. Ayrica 27
(%13.5) yumurta kabugunun ve 6 (%3) igeriginin koliform bakteriler ile sirasiyla 12 (%6) ve 31 (%15.5) yumurta kabu-
dunun ise sirasiyla E. coli ve maya- kif ile kontamine oldugu tespit edildi. Koliform, E. coli ve maya- kif sayilarinin
ortalama degerleri sirasiyla 3.69-5.62 log kob/mL, 3.35-3.55 log kob/mL, ve 6.80-6.97 log kob/mL olarak belirlendi.
Elde edilen veriler, incelenen yumurta kabuklarindaki mikrobiyel yikin, buzdolabi ve mutfak ortamlarini kontamine
edebilecegini; igerik kontaminasyonlarinin ise az pigmis yumurta tiiketimi yoluyla halk saghgi acisindan risk teskil ede-
bilecegini ortaya koymaktadir. Bu galismada elde edilen verilere dayanarak, marketlerde ve kdy pazarlarinda satisa
sunulan yumurtalarin +8°C'nin altindaki sicakliklarda muhafaza edilmesi konusunda gerekli 6nlemlerin alinmasi, Uretici
ve tiketicilerin yumurtanin sojukta muhafaza edilmesi gereken riskli bir gida oldugu konusunda bilinglendirilmesi ge-
rektigi sonucuna varildi.

Anahtar kelimeler: KOy yumurtasi, market yumurtasi, mikrobiyolojik kalite, prevalans

The Microbiological Quality of the Village and Market Eggs Sold at Retail in Nigde and Kayseri
Summary: In this study, it is aimed to investigate the microbiological quality of market and village eggs. A total of 200
eggs (100 market and 100 village) were randomly collected from different markets and village bazaars in Nigde and
Kayseri. Each egg shell and content were investigated for coliform, E. coli. Campylobacter spp., S. aureus, Salmonella
spp. and yeast- mold contaminations. None of the egg samples were contaminated with Campylobacter spp. and S.
aureus while Salmonella spp. was determined in one sample (eggshell). In addition, it was determined that 27 (13.5%)
egg shells and 6 (3%) egg contents were found contaminated with coliforms, where 12 (6%) and 31 (15.5%) of the egg
shells were found contaminated with E. coli and yeast and mold respectively. Total coliform, E. coli and yeast- mold
counts were detected to range from 3.69 to 5.62 log cfu/mL, 3.35 to 3.55 log cfu/mL and 6.80 to 6.97 log cfu/mL, re-
spectively. Obtained data revealed that the microbiological load on egg shells may lead to contaminations in refigerator
and kitchen environments while egg content contaminations may constitute a risk for public health through under-
cooked egg consumption. In conclusion, preventive measures must be taken to keep both market and village eggs
under +8 °C during storage, besides, producers and consumer’s awareness should be raised about the fact that egg is
also a risky food that must be kept cold.

Key words: Market egg, microbiological quality, prevalence, village egg

Girig . _ ... yumurta tiiketim orani ile iliskili olmadigini, yu-
Yumurta dlkemizde ve dinyada sevilerek tuketi-  myrtanin toplumun tiim kesimleri tarafindan sik-
len, biyolojik degeri yiiksek, organizmanin ihti- |3 tiiketildigini rapor etmektedir (18,25).

yac duydugu temel besin maddelerini karsilaya-  yymurtanin uygun hijyenik kalitede olmasi, tii-
bilen, orta kalorili (150 kcal/100 g), dnemli bir ketici saghigi acisindan bilyik énem tasimakta-
hayvansal gidadir (7). Yumurta ayrica, ekono-  qr yymurtada mikrobiyel tiremenin, yumurta

mik b_ir g|g_a_ madd_esidir_. Yapllgn arastirmalar kalitesini belirgin olarak etkiledigi; yumurta ka-
ailelerin egitim seviyeleri ve gelir durumlarinin bugu ve icerigindeki kontaminasyonun tiketici
saghgi icin dnemli mikrobiyolojik tehlikeler icere-

bilecegi belirtimektedir (13). Yumurtanin mikro-
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horizontal yollarla olabilmekte; vertikal kontami-
nasyonda enfeksiyon etkenleri ovaryum
(transovaryan kontaminasyon), ovidukt, vagina
ve kloaka gibi Ureme organlarinda bulunmakta
ve yumurtayl kontamine etmektedirler (24) Hori-
zontal kontaminasyon ise mikrobiyal etkenlerin
yumurta kabuguna penetrasyonu ve yumurta
icerigine bulagsmasi sonucu olugsmaktadir. Yu-
murta kabugunun temas ettigi tim ortamlar
(6rn: digki, toprak ve atik maddeler), kirk yu-
murta, kiimes ve kimes igerisindeki ekipmanlar
(6rn: kafes, folluk, suluk) ve personel, kontami-
nasyon kaynagi olabilmektedir (28). Genellikle
yumurtanin igeriginden ziyade kabugu; ylksek
nem, sicaklik veya hijyenik olmayan ortamda
muhafaza, disik kabuk Kkalitesi, yumurtanin
yikanmasi ya da sicaklik farki ile yumurta ylze-
yinde olusan terleme gibi faktérlerden dolayi
daha sik kontamine olmaktadir (32).

Turk Gida Kodeksi Yumurta Tebligi (37), yumur-
ta ve yumurta Urtnlerinin mikrobiyolojik kriterleri
ve hijyeni hususunda, Tirk Gida Kodeksi Mikro-
biyolojik Kriterler Ydénetmeligi (36), Hayvansal
Gidalar igin Ozel Hijyen Kurallari Yénetmeligi
(35) ile Gida Hijyeni Yonetmeliginde (34) yer
alan hikimlere uygun olmasi gerektiginin altini
Gizmektedir.

Bu calismada Nigde ve Kayseri'deki marketler-
de satisa sunulan yumurtalar ile halk pazarlarin-
da kdy yumurtasi adi altinda sunulan yumurtala-
ra ait icerik ve kabuk drneklerinde bazi patojen-
lerin varliginin belirlenmesi ve bu 6&rneklerin
mikrobiyolojik kalite yéninden incelenerek kar-
silastirilmasi amaglanmistir.

Gere¢ ve Yontem

Gereg

Bu calismada Kayseri ve Nigde illerindeki pazar
ve marketlerden iki haftalik periyodik araliklar ile
alinan toplam 200 adet yumurta (100 adet kdy
ve 100 adet market yumurtasi) materyal olarak
kullanildi. Numuneler aseptik kosullarda soguk
zincir altinda alinarak laboratuvara getirildi ve 1-
2 saat igerisinde analizleri yapildi.
Mikrobiyolojik analizler

Numuneler koliform grubu bakteri, E. coli, S.
aureus, Salmonella spp., Campylobacter spp.
ve maya- kuf yonunden incelendi. Bu amagla
oncelikle yumurta kabugunun ylizeyinden Tam-
ponlanmis Peptonlu Su (BPW) (Merck 107228,
Almanya) ile islatiimis steril ekivyonlu gubuk
yardimiyla 6érnek alindi. Alinan 6érnek 15 mL
peptonlu su iceren tlipe konuldu ve 2 dk homo-
jenize edildi. Elde edilen 15 mL peptonlu su
mikroorganizma izolasyonu ig¢in kullanildi. Yu-
murta igeriginden numune alinmasi amaci ile;
yumurta kabugu %72’lik alkolle silinerek asepsi-
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si saglandi ve aseptik sartlarda steril makas ve
pens yardimi ile hava kesesinin oldugu taraftan
aclildi. Yumurta aki ve sarisi steril bir kaba alindi
ve karistirilarak homojenize edildi (31). Homoje-
nize edilen yumurta iceriginden mikroorganiz-
malarin izolasyonu i¢in 10 gr tartilarak 90 mL
BPW ile karisgtirildi. Bu islemlerden sonra yu-
murta kabugu ve yumurta igeriginden hazirla-
nan suspansiyonlardan 100’er pL alinarak ince-
lenen mikroorganizmalar icin spesifik besiyerle-
rine yayma plak yéntemi ile ekildi.

Koliform bakteri ve E. coli izolasyonu: Bu
analiz igin 0.05 mg Cefiximeve 2.5 mg Tellurite
(CT Supplement 109202, Merck, Almanya) ige-
ren Chromocult Coliform agar (118441, Merck,
Almanya) kullanildi. Besiyerinde 37 °C‘de 18-24
saat inklbasyon sonucu gelisen kolonilerden
mavi renkli olanlar E. coli, pembe renkli koloniler
ise koliform olarak degerlendirildi (12)

S. aureus izolasyonu: Numuneler Egg-Yolk
Tellurit (Merck, Almanya) iceren Baird Parker
Medium (BPM, Oxoid, ingiltere) besiyerine ekildi
ve 37° C'de 2-3 guin inkuibasyona birakildi. Inku-
basyon suresi sonunda BPM’de ulreyen parlak
siyah ve etrafi hale ile gevrili olan koloniler S.
aureus olarak degerlendirildi ve stipheli kolonile-
re katalaz ve koagulaz testleri uygulandi (26).
Campylobacter spp. izolasyonu: incelenen
numunlerden Campylobacter turlerinin izolasyo-
nu ISO 10272’ya gore yapildi (19). Bu amacla,
numuneler sefoperazon, amfoterisin B, teikopla-
nin selektif supplement (CAT) iceren Modified
Charcoal Desoxycholate Agara (mCCDA,
Oxoid, Ingiltere) ekilerek 42 °C’de 48-72 saat
mikroaerobik ortamda inkiibe edildi. inkiibasyon
suresi sonunda konveks, parlak, dizgtn kenarli
ve grimsi renkte supheli kolonilere fenotipik test-
ler (Gram boyam, oksidaz, katalaz, H,S ve Hip-
purat hidrolizi) uygulandi.

Maya-Kiif izolasyonu: Numunelerden maya-
kif izolasyonu I1ISO 21527-2’'e gore, Dichloranro-
se-Bengal Chloramphenicol (DRBC) Agar
(Merck 1.00466, Almanya) kullanilarak gergek-
lestirildi. Ekim yapilan petriler 25 °C + 1 °C ‘de
aerobik kosullarda 5-7 gun inkiibe edildi. Koloni-
ler, inklibasyon suresi sonunda makroskopik ve
mikroskobik 6zelliklerine gore izole edildi (21).
Salmonella spp. izolasyonu: Yumurta kabu-
gundan elde edilen 15 mL peptonlu sudan ali-
nan 10 ml sivi ve 10 gr yumurta igerigi ayri ayri
90’ar mL tamponlanmis peptonlu suya (Merck
1.07228, Almanya) ilave edildi ve 37 °C’de
24 saat inkibe edilerek 6n zenginlestirme isle-
mine tabi tutuldu. Inkiibasyon slresi sonunda
elde edilen kultirden 1SO 6579'e gore Salmo-
nella spp. izolasyonu gergeklestirildi (20). Elde
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edilen supheli kolonilere indol, sitrat, Ureaz, fer-
mentasyon, MR (Metil Red) ve VP (Voges-

Fulden Karadal

Mann- Whitney U testi ile belirlendi. Mikroorga-
nizma sayilari logqo tabanina dénasturalda.

Proskauer) testleri uygulandi. Bulgular
Salmonella spp.’nin molekiiler identifikasyo- Calisma kapsaminda yapilan mikrobiyolojik
nu: Salmonella turlerinin DNA ektraksiyonu Ins- analizler sonucunda, yumurta Orneklerinin

tagene™ Genomic DNA ekstraksiyon kiti (Bio-
Rad, Hercules, CA, ABD) kullanilarak ya-
pildi. Calismada Aabo ve ark., (1) tarafindan bildiri-
len primerler (ST11:5'° AGC CAA CCA TTG CTA
AAT TGG CGC A3;  ST15:5' GGT AGA AAT TCC
CAG CGG GTA CTG 3') kullanildi. Polimeraz
Zincir Reaksiyonu (PZR) i¢in; 5 pyL templa-
te DNA, 5 pyL 10xPCR buffer (Vivantis
Technologies, Malezya), 1.5 U Taq poly-
merase (Vivantis Technologies, Malezya),
500 pM dNTPMix (Vivantis Technologies, Ma-
lezya), 3 mM MgCl, (Vivantis Technologies,
Malezya) ve her primerden 25 pmol (Sentromer
DNA Teknolojileri, Turkiye) iceren 50 yL hacim-
de reaksiyon karigimi hazirlandi. DNA amplifi-
kasyonunda baslangi¢ denatiirasyonu 95 °C’'de
1 dk olarak belirlendi, 94 °C’'de 15 s,57 °C’'de 15
s, 72 °C’de 30 s olan amplifikasyon degerleri 30
siklus olarak uygulandi ve 72 °C’de 8 dk final
ekstensiyon ile sonlandinldi. Tim amplikonlar
% 1.5’luk agaroz jelde elektroforeze tabi tutuldu
ve sonuglar UV transilluminator (Vilber Lourmat,
Marne La Vallee, Fransa) sisteminde analiz
edildi. Salmonella spp. i¢in 429 bp buyukligin-
de bant olusumu beklendi.

Mikrobiyel kontaminasyon sonuglarinin var-
yans analizi

Calismada market ve kdy yumurtalarinda mikro-
organizma goérulme oranlari arasindaki farkhlik
Ki- kare; kabuk ve igerikteki mikroorganizma
sayillari arasindaki farkhligin 6énem kontroll

77’sinde (%38.5) [71 (%35.5) kabuk ve 6 (%3)
icerik] kontaminasyon tespit edildi. Incelenen
koéy yumurtasi drneklerinden birinde (%0.5) Sal-
monella spp. belirlendi. Elde edilen izolat PZR
ile dogrulandi. incelenen yumurta érneklerinden
33’Unde (27 kabuk, 6 igerik) koliform, 12 (%6)
yumurta kabugunda E. coli ve 31 (%15.5) yu-
murta kabugunda maya-kif izole edilirken, yu-
murta o6rneklerinin higbirinde Campylobacter
spp. ve S. aureus’a rastlanmadi (Tablo 1). Yapi-
lan istatistiksel degerlendirme sonucunda, kdy
ve market yumurtasi kabuk ve igeriklerinden
izole edilen koliform ve E. coli varhdi arasindaki
farklihk 6nemsiz bulunurken (p>0.05); maya- kuf
varligi onemli dizeyde farkh bulunmustur
(p<0.05) (Tablo 1).

Calismada incelenen kdéy ve market yumurtasi
kabuklarinda ve igeriklerinde ortalama koliform,
E. coli ve maya- kuf sayilari Tablo 2’de belirtil-
migtir. Belirlenen mikroorganizma sayilari ara-
sinda analiz edilen yumurta gesitlerine goére bir
farklilik bulunamamistir (Tablo 2).

Tartisgma ve Sonug

Yumurta kabugu ve icerigi Campylobacter spp.,
S. aureus, Salmonella spp. ve E.coli gibi pato-
jen bakterilerle  kontamine olabilmektedir
(3,8,11,33). Campylobacter turlerinin en énemli-
si olan C. jejuni gelismis Ulkelerde bakteriyel
ishalin en yaygin nedenidir ve etkenin kanath
hayvanlardaki prevelansi yuksek oldugundan
kontamine kanatli Urlnlerinin tiketimi, enfeksi-

Tablo 1.Yumurta érneklerinde mikroorganizma varlidi ve gériilme oranlari arasindaki farklilik

Market Yumurtasi Koy Yumurtasi
Mikroorganizma (n=100) (n=100)
Kabuk Igerik Kabuk Icerik P degeri
n (%) n (%) n (%) n (%)
Salmonella spp. - - 1(%1) - -
Koliform 14 (%14) 2 (%2) 13 (%13) 4 (%4) 0.836
E. coli 6 (%6) - 6 (%6) - 1
Maya- Kaf 9 (%9) - 22 (%22) - 0.011
Tablo 2. Yumurta 6rneklerindeki mikroorganizma sayilari ve istatistiksel degerlendirme sonuglari
Market Yumurtasi Koy yumurtasi
Mikroorganizma*  Min Max (X)xSD Min  Max (X)xSD P degeri
Kabuk  Koliform 4.14 6.91 5.21+0.228 459 6.88 5.62+0.229 0.224
E. coli 2.47 4.41 3.55+0.317 23 462  3.35+0.374 0.818
Maya-Kuf 4 7.79  6.80+0.389 4 8.86 6.97+0.283 0.564
igerik Koliform 3.96 4.04  4+0.04 349 4.1 3.69+0.144 0.533
E. coli - - - - - -
Maya-Kuaf - - - - - -

*Mikroorganizma sayilari logqo kob/g olarak verilmistir.
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yonun baglica sebebi olarak gosteriimektedir
(15). C. jejuninin kanath Ureme organlarindan
izole edildigi bildiriimis olmasina ragmen (8);
Fonseca ve ark. (16) yumurtadaki cesitli koruyu-
cu faktorlerin C. jejuni’nin yumurtaya niufuz et-
mesini ve yumurta igeriginde hayatta kalmasini
Onledigini rapor etmektedirler. Bu bakimdan
etkenin yumurta igeriginde bulunmadigi (16),
yumurta kabugundaki prevelansinin da dusik
dizeyde oldugu belirtiimektedir (3). Benzer se-
kilde bu ¢galismada da incelenen yumurta 6rnek-
lerinde de Campylobacter spp. tespit edileme-
mistir.

Bu calismada, yumurta érneklerinde S. aureus’a
rastlanmamistir. Staphylococcus turleri, kanath-
lar dahil tim sicakkanli canlilarin biotasinda ve
dogada yaygin olarak bulunmaktadir ve bu ¢a-
lismanin sonuglarindan farkli olarak, Polonya ve
Cek Cumbhuriyetinde yapilan baz c¢alismalar
etkenin yumurtaya ciftlik ortamindan baslayarak
damgalama, paketleme, nakliye ve saklama
asamalarinda bulasabildigini ortaya koymustur
(10,27,33). Yapilan calismalarda yumurta kabu-
gunda Staphylococcus tirlerinden Staphylococ-
cus equorum subsp. linens, Staphylococcus
equorum, Staphylococcus xylosus ve Staphylo-
coccus lentus’'un yumurta kabuklarinda domi-
nant biota oldugu belirtiimektedir (5,10).

Gida kaynakh salginlardan en gok izole edilen
bakteriler arasinda ikinci sirada yer alan Salmo-
nella serotipleri, en ¢ok yumurta ve yumurta
Urtinleri tuketen kisilere bulagmaktadir. Salmo-
nella Enteritidis ve Salmonella Typhimurium
kontamine yumurtalardan en sik izole edilen
serotiplerdir ve S. Enteritidis’in birgok Ulkede
salmonelloz salginlarindan sorumlu oldugu be-
lirtiimektedir (38). Salmonella turleri yumurtalara
vertikal veya horizontal yolla bulasabilmekte;
yumurta kabugu icine nufuz ederek yumurta
iceriginde gogalabilmektedirler (17). Bu ¢alisma-
da, analiz edilen bir (%0.5) kdy yumurtasi kabu-
gunda Salmonella. spp. izole edildi. Buna karsin
tlkemizde ve Suudi Arabistan, iran ve Mauritius
Cumbhuriyeti’nde vyapilan bazi arastirmalarda
arastirmacilar, inceledikleri hi¢bir numune gru-
bunda Salmonella spp saptamadiklarini bildir-
mektedirler (3,6,11,23,29). Bu ¢alisma ile para-
lel olarak Begum ve ark. (4) %0.27 ile De Reu
ve ark. (9) Salmonella spp.’nin yumurta érnekle-
rindeki prevelansinin ¢ok disuk oldugunu bildir-
miglerdir. Erkan ve ark. (14) ise kdy ve market
yumurta kabuklarinda Salmonella spp. kontami-
nasyonunu sirasi ile %10 ve %21 olarak bulduk-
larini  bildirmislerdir. Yumurtalarda Salmonella
spp. varligi ile ilgili farkli sonuglarin sebebi, yu-
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murtanin Uretim ve saklama asamalarinda mu-
hafaza sicakhigi, digki ile kontaminasyon dere-
cesi ve orneklem genisligi olabilir (6,14).
Koliform mikroorganizmalar gidanin mikrobiyo-
lojik kalitesi ve glvenliginin belirlenmesinde in-
dikatér olarak kullaniimaktadirlar. Gidalarda
koliformlarin varligi, diski kaynakli diger mikro-
organizmalarin mevcut olabileceginin gdsterge-
sidir (22). Bu galismada market yumurtalarinin
%16’sinda (%14 kabuk ve %2 i¢) ve kdy yumur-
talarinin %17’sinde (%13 kabuk ve %4 i¢) 3.69-
5.62 log1p kob/mL dizeyinde koliform bulundu.
Cesitli galismalarda yumurta kabugu ve igerigin-
deki koliform sayisinin 2.35- 3.69 logqo kob/mL
arasinda oldugu belirtiimektedir (14,23). Calig-
mada ayrica 12 (%12) yumurta kabugundan (6
market ve 6 kdy) 3.35-3.55 logio kob/mL diize-
yinde E. coli izole edildi. Bu galismaya paralel
olarak Bahobail ve ark. (3) inceledikleri yumur-
talarin %8.8’inden (yumurta kabugu); buna kar-
sin Erkan ve ark. (14) market yumurtasi kabuk-
larinin %33 ve kdy yumurtasi kabuklarinin %
35’'inden E. coli izole edildigini bildirmislerdir.
Etkenler kanatl hayvanlarin sindirim sisteminde
dogal olarak bulundugundan yumurtalarda koli-
form ve E. coli kontaminasyonunun kaynagi
olarak oncelikle kanath diskisi, daha sonra ise
toplama ve muhafaza sureclerindeki zayif hijye-
nik kosullar gdsterilmektedir (22).

Calismada incelenen 9 (%9) market ve 22 (%
22) kdy yumurtasi kabugunda sirasiyla ortalama
6.80 ve 6.97 log kob/mL duzeylerinde maya- kif
izole edildi. Bu galismaya benzer sekilde Salem
ve ark. (30) ve Ahmed ve ark. (2) da analiz ettik-
leri yumurta 6rneklerinden = 5 logs, kob/ mL
dizeyinde maya- kif izole ettiklerini rapor et-
miglerdir. Ancak Bahobail ve ark. (3) tarafindan
kuf kontaminasyon arahdi 1.1-3.4 logqo kob/mL
olarak bildiriimistir. Bu calismada, incelen yu-
murtalarda mikrobiyel kontaminasyonun Kkoli-
form, E. coli ve maya-kif sayisi ydninden
onemli dizeyde yuksek oldugu dusinilmekte-
dir. Yumurtada maya- kuf kontaminasyonuna
kontamine yemlerin, hijyenik olmayan kiimes ve
muhafaza sartlarinin neden olabilecegi belirtil-
mektedir (30).

Son yillarda saglikli beslenme ile ilgili kaygilarin
on plana ¢ikmasi ile kdy yumurtas! adi altinda
satilan yumurtalara olan ilgi artmigtir. TUrkiye'de
cesitli tiketici gruplari ile yapilan arastirmalarda
tiketicilerin %83.25-92.8’lik oranlarla kdy yu-
murtasini tercih ettikleri belirlenmistir (18,25).
Bu calismada incelenen market ve kéy yumurta-
larinin maya-kif kontaminasyon diizeyinde ista-
tistiksel agidan o6nemli bir farkhlik belirlendi.
Tark Gida Kodeksi Yumurta Tebligi'nde de yu-
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murtanin, hijyenik olmayan malzemeler (yaprak,
saman vb.) icinde satisa sunulamayacagi ve
temiz ve kuru yerlerde ve yabanci kokulardan
ari bicimde, darbelerden, dogrudan glines IsI-
gindan ve buylk sicaklik dalgalanmalarindan
korunarak depolanmasinin (3) belirtildigi g6z
onldne alindiginda; etiketsiz olarak ve saman
vb. materyal igerisinde satisa sunulan kdy yu-
murtalarinin, TGK tarafindan 28 gin (3) olarak
belirlenen raf émri kriterine uygunluklari agisin-
dan siklikla takip edilmesi gerektigi disunul-
mektedir.
Bu calismada elde edilen veriler, incelenen yu-
murta kabuklarindaki mikrobiyel ytkin, buzdo-
labi ve mutfak ortamlarini kontamine edebilece-
gini; icerik kontaminasyonlarinin ise az pismis
yumurta tlketimi yoluyla halk saghgi agisindan
risk teskil edebilecedini ortaya koymaktadir. Do-
layisiyla gerek market gerekse de kdy pazarla-
rinda satisa sunulan yumurtalarin +8 °C’nin
altindaki sicakliklarda muhafaza edilmesi konu-
sunda gerekli dnlemlerin alinmasi ve Uretici ve
tuketicilerin -yumurtanin da sogukta muhafaza
edilmesi gereken riskli bir gida oldugun konu-
sunda bilinglendirimesi gerekmektedir. Ayrica, Turki-
ye'de Uretilen yumurtalarin hijyenik 6zellikleri ve mik-
robiyel yukleri hakkinda kontrollerin siklastiril-
masl, yumurta Uretiminin tUm asamalarinda,
ilgili ydnetmeliklerin belirtmis oldugu hususlar ile
hijyenik sartlara dikkat edilmesi, kanatli hayvan-
larin rutin saglik kontrollerinin yapilarak yumurta
kaynakh olabilecek zoonozlarin éniine gegilme-
sinin 6nemli oldugu vurgulanmaldir.
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Tiirkiye Aricilik Sektériinde Mevcut Durum, Sorunlar ve Goziim Onerileri
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Ozet: Aricilik Tiirkiye ve Diinya’da her gecen giin gelisen, ekonomik getirisi ve (iriin gesitliligi artan bir sektordiir. Tiirki-
ye’'de kovan sayisi ve bal Uretimi her gegen yil artmakta ancak verimlilikte gerileme yasanmaktadir. Basta verim dusik-
IGgu olmak tzere Turkiye aricilik sektdrinin birgok teknik ve ekonomik sorunu bulunmaktadir. Bu galisma ile sektoriin
mevcut durumu, teknik ve ekonomik sorunlari tespit edilerek, sektdrin éncelikli sorunlarina ¢ézim onerileri getirilmesi
amaglanmigtir. Tarkiye aricilik sektori destekleme politikalarinda, Uretimin planlanmasi, verimliligin artiriimasi, dis
ticarette rekabet gliciinin saglanmasi hedeflenmelidir. Aricilik isletmelerinde gelir artisi igin; isletmelere giincel teknik
bilgi ve kaliteli ucuz girdinin saglanmasi, Urtn gesitliliginin artirnlmasi ve kooperatif yapilarin pazarlama faaliyetlerinin
etkinlestiriimesi gelir artirici tedbirler olarak gérilmektedir.

Anahtar kelimeler: Aricilik sektord, bal, desteklemeler, hayvancilik ekonomisi, pazarlama

Current Situation, Problems and Solutions for Beekeeping Sector in Turkey
Summary: The beekeeping becomes a sector, which is developing and of which the economic return and product
diversity are increasing with each passing day in the world and Turkey. The beehive number and honey production has
increasing every passing year but a decrease has been experienced in productivity. There are many technical and
economic problems in beekeeping sector in Turkey, especially the low productivity. It is aimed by detecting the current
situation and problems in beekeeping sector in Turkey via this study at offering solutions for the primary problems. The
support policies in the beekeeping sector in Turkey should have the quality to increase the competitive capacity in for-
eign trade and also the productivity in production. In order to increase the incomes of the beekeeping enterprises, its
essential to provide the actual technical and financial support, product diversity to the enterprises and to activate the

cooperatives for marketing.

Key words: Beekeeping sector, honey, marketing, support measures, livestock economics

Girig

Aricilik; flora ve iklim kosullarina bagh olarak
yapilan hayvansal Uretim faaliyetidir. Bal arilari-
nin yasamlarini surdurebilmesi ve basta bal ol-
mak Uzere gesitli Urlnler Uretebilmeleri bitkilere
ve arilarin saglkli olmalarina baghdir. Aricilik;
bal arisi kolonilerinin kendi ihtiyaclarindan fazla
olan bal, polen, propolis gibi Uriinleri kovanlarin-
da stoklamalarini saglamaya, boylelikle bal bas-
ta olmak Uzere diger aricilik Urlnlerini elde et-
meye yonelik yapilan faaliyetler butinadur (8).
Aricilik insan gidasi olarak bal ve diger Urinlerin
uretiminin yani sira bitkilerin tozlasmasinda da
etkin rol oynayarak bitkisel Uretime katkida bu-
lunmakta olup, bu ve benzer yonleriyle insanliga
hizmet eden 6énemli bir hayvansal Uretim kolu-
dur. Aricilik faaliyetinin, diger hayvancilik faali-
yetlerine gére daha az sermaye ve isgucu ge-
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rektirmesi, arazi varligi olmadan da gercgeklesti-
rilebilmesi gibi 6nemli avantajlari bulunmaktadir
(4).

Turkiye kovan sayisi ve toplam bal lretimi agi-
sindan Cin’den sonra diinyada ikinci sirada yer
almaktadir. Ancak Turkiye bal verimliligi ve Ure-
tilen balin ihrag edilerek Ulke ekonomisine kat-
ma deder saglanmasi konularinda ayni seviye-
lerde yer alamamaktadir. Bu durum udlkemizin
bayuk bir potansiyel barindiran aricilik sektérin-
den yeterince faydalanamadigini géstermekte-
dir (7,17).

Tiirkiye ve Diinya’da Aricilik Sektorii

Aricilik sektéri giinimuzde hizla biytyen, eko-
nomik getirisi yiksek ve Urin cesitliligi fazla
olan bir ticari faaliyet alani haline gelmistir. Bu-
nunla birlikte, Turkiye'de aricilik sektorinin bir-
c¢ok teknik ve ekonomik sorunu bulunmaktadir.
Bu sorunlari genel olarak bal verimi disukliga,
ari hastaliklar1 ve zararlilari, ihracat kapasitesini
istenilen seviyelere gikaramama, aricilik islet-
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meleri agisindan urin pazarlamada yasanan
zorluklar ve o6rgutlenmedeki bazi yetersizlikler,
destekleme politikalari, gezginci aricilikta yasa-
nan sorunlar seklinde siralamak mumkudnddr.
Sektériin mevcut sorunlarina ilaveten, diinyada
aricihgin kiresellesmesi ve artan uluslararasi
rekabet aricilik Gzerindeki baskisini her gegen
gun artirmaktadir (7,24).

Diinya’da Aricilik Sektériinde Uretim ve Ve-
rimlilik

Dinya’da kirsal alanda gergeklestirilen, aricilik
faaliyetleri ve aricilik sektoriine olan ilgi her ge-
¢en yil artmaktadir. Dinya toplam bal Uretimi,
mevcut kovan sayisi ve bal verimine iliskin 2003
-2013 yillarina ait rakamlar ve vyillara gére degi-
simi Tablo 1’de sunulmustur (5).

Erciyes Univ Vet Fak Derg 15(1), 58-67, 2018

Dunya’da 2013 yili itibariyle en ¢ok bal Ureten
ilk bes Ulke sirasiyla Cin, Turkiye, Arjantin, Uk-
rayna ve Rusya’dir. Bu ulkelere iligkin bal tretim
miktari, kovan sayisi ve bal verimine iligkin bilgi-
ler Tablo 2°de sunulmustur (5)

Tablo 2 incelendiginde, 2013 yill FAOSTAT ve-
rileri itibariyle Cin’in 8 900 000 adet kovan ile
diinya kovan varhiginin %11’ine, 450 300 ton bal
Uretimi ile dinya bal Uretiminin %27.1’ine sahip
oldugu gorulmektedir. Tablodan Cin’in bal Ure-
tim miktari bakimindan diger Ulkelere gore agik
ara 0nde oldugu anlagiimaktadir. Tlrkiye ise 6
641 348 kovanla dinya kovan varliginin %
8.2’sine sahip olup, 94 694 ton bal Uretimi ile
dinya toplam bal Uretiminin %5.7’sini gergek-
lestirerek en cok bal Ureten ikinci Glke konumun-

Tablo 1. Dunya toplam bal tretim miktari, kovan sayisi ve bal verimi

Yillar MBiiItaUr:(;:Io?) Endeks Kovan Sayisi Endeks Bal(\k/;)"m' Endeks
2003 1321826 100 71631 600 100 18.5 100
2004 1362633 103 73 038 610 102 18.7 101
2005 1419072 107 73 388 559 102 19.3 105
2006 1515737 115 75176 920 105 20.2 109
2007 1477 709 112 74 902 668 105 19.7 107
2008 1545 045 117 76 066 452 106 20.3 110
2009 1533 806 116 76 767 599 107 20.0 108
2010 1555 980 118 76 907 329 107 20.2 110
2011 1636 399 124 78 202 046 109 20.9 113
2012 1616 819 122 80 446 912 112 20.1 109
2013 1663 798 126 80 986 086 113 20.5 111

Tablo 1’den 2003-2013 yillari arasinda dinya
bal Uretiminde %26 oraninda artis yasandigi ve
toplam bal Uretiminin 1 663 798 tona ulastig
gorulmektedir. 2003 yilinda 18.5 kg olan bal
verimi 2013 itibariyle %11 oraninda artisla 20.5
kg dizeyine yukselmistir. Ayni donemde diinya-
daki arili kovan varligi %13 oraninda artarak 80
986 086 adet olmustur.

dadir. Turkiye’yi sirasiyla 80 000 ton ile Arjantin,
73 713 ton ile Ukrayna ve 68 446 ton bal Uretimi
ile Rusya izlemektedir. Bal verimlilikleri incelen-
diginde, kovan basina 50.6 kg ile en yiksek bal
verimine sahip ulke Cin’dir. Turkiye hari¢ bal
uretiminde ilk beste yer alan (lkelerin hepsinin
verimlilik rakamlari, 2013 yili Dinya ortalama
bal verimi olan 20.5 kg dizeyinden yuksektir

(5).

Tablo 2. 2013 Yili en gok bal ureten ilk bes lkenin toplam bal tretim miktari, kovan sayisi ve bal verimi

Bal Uretim Diinya Bal Ure-

Diinya Kovan

Ulkeler Miktari (ton) timintz;’l;i Payi Kovan Sayisi Sayisi Pay (%) Bal Verimi (kg)
Cin 450 300 27.1 8 900 000 11.0 50.6
Tiirkiye 94 694 5.7 6 641 348 8.2 14.3
Arjantin 80 000 4.8 2970 000 3.7 26.9
Ukrayna 73713 4.4 2936 000 3.6 251
Rusya 68 446 4.1 3284176 4.1 20.8
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Tiirkiye’de Aricilik Sektériinde Mevcut Du-
rum ve Sorunlar

Turkiye’'nin dogal kosullari, cografi konumu, uy-
gun iklim sartlari ve zengin bitki 6rtisu aricilik
faaliyetlerine elveriglidir. Anadolu'nun kendine
0zgu topografik yapisi, giceklenmenin farkli bol-
gelerde yilin hemen her mevsiminde gergekles-
mesi, aricihk faaliyetlerinin Turkiye’nin butin
bdlgelerinde yapilmasina ve sektdériin gelismesi-
ne olanak saglamaktadir. Flora anlaminda Tur-
kiye’'nin, sahip oldugu 12 000 tir bitkinin yakla-
sik 3 000 kadari endemiktir (1,3,16).

Turkiye’de 2004-2014 yillarina iliskin bal Uretim
miktari, kovan sayisi ve bal verimliligine ait bilgi-
ler agagida Tablo 3’te sunulmustur (21).

Mustafa Bahadir Cevrimli

Tarkiye toplam arili kovan varligi 2014 yih itiba-
riyle 7 082 732 adet olup, 2004-2014 dénemin-
de arili kovan varliginda %61 oraninda artis
gerceklesmis, ayni dénemde toplam bal Uretim
miktarinin %40 aratarak 103 525 tona ulastigi
tablodan anlasiimaktadir. Ancak kovan sayisi
ve bal Uretim miktarlarindaki artisa ragmen, bal
verimliliginin distigu gdézlemlenmektedir. Nite-
kim 2004 yilinda bal verim miktari 16.8 kg dlze-
yindeyken 2014 yilina kadar olan surecte %13
oraninda azalarak 14.6 kg'a gerilemistir. Toplam
bal Uretimindeki artisin verimlilikteki artistan
kaynaklanmadigi, kovan sayisindaki artigtan
ileri geldigi anlasiimaktadir (21).

Turkiye toplam bal Uretimi, kovan sayilari ve bal

Tablo 3. Turkiye toplam bal tretim miktari, kovan sayisi ve bal verimi

Bal Uretim

Kovan Sayi-

Bal Verimi

Yillar Miktari (ton) Endeks si (adet) Endeks (kg) Endeks
2004 73929 100 4399 725 100 16.8 100
2005 82 336 111 4590 013 104 17.9 107
2006 83 842 113 4 851683 110 17.3 103
2007 73 935 100 4 825 596 110 15.3 91
2008 81 364 110 4 888 961 111 16.6 99
2009 82 003 111 5339 224 121 15.4 91
2010 81115 110 5602 669 127 14.5 86
2011 94 245 127 6011332 137 15.7 93
2012 89 162 121 6 348 009 144 14.0 84
2013 94 694 128 6 641 348 151 14.3 85
2014 103 525 140 7 082732 161 14.6 87
Tablo 4. 2014 Yil Tiirkiye IBBS-1 itibariyle bal iiretimi, kovan sayilari ve verimlilikler
i Bal Uretim Turkiye Bal Kovan Sayisi Turkiye Ko- g verimi
Bolgeler Miktari (ton) Uretimindeki (adet) van Sayisi (ko)
Payi (%) Pay (%) 9
Ege 24 928 241 1510 346 21.3 16.5
Dogu Karadeniz 19794 19.1 976 479 13.8 20.3
Akdeniz 18 668 18.0 1219 602 17.2 15.3
Ortadogu Anadolu 8424 8.1 706 646 10.0 11.9
Giineydogu Anadolu 6 560 6.3 535 336 7.6 12.3
Bati Marmara 5768 5.6 362 496 51 15.9
Orta Anadolu 4 850 4.7 351 557 5.0 13.8
Kuzeydogu Anadolu 4 506 4.4 398 765 5.6 11.3
Bati Karadeniz 4103 4.0 418 203 5.9 9.8
Dogu Marmara 3271 3.2 332 080 4.7 9.9
Bati Anadolu 1927 1.9 203 414 29 9.5
istanbul 722 0.7 67 808 1.0 10.7
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verimi hakkinda istatistiki Bélge Birimleri Sinif-
landirmasi 1. Dizey (IBBS-1) itibariyle, aricilik
faaliyetlerine iligkin bilgiler Tablo 4’te sunulmus-
tur (21).

Ege bolgesi 24 928 ton ile Turkiye’de en ¢ok bal
Ureten bolgedir. Bunu sirasiyla 19 794 ton ile
Dogu Karadeniz ve 18 668 tonla Akdeniz bdlge-
si takip etmektedir. Arili kovan sayilari incelen-
diginde 1 510 346 adet kovan varlidi ile Ege
bolgesi Turkiye’de en ¢ok arili kovana sahip
bdlge olup, bunu sirasiyla 1219602 arili kovan
ile Akdeniz bolgesi ve 976 479 arli kovan ile
Dogu Karadeniz bolgesi izlemektedir. Bal verim-
liliginde 20.3 kg ile Dogu Karadeniz bdlgesi ilk
sirada olup, bunu 16.5 kg ile Ege bdlgesi ve
15.9 kg ile Bati Marmara bolgesi izlemektedir.
Verimlilikte ilk tGg¢ sirada yer alan bu bélgelerin
hepsinin ortalama bal verimi 14.6 kg olan Trki-
ye ortalamasindan yiksek olmasina karsin,
Dinya ortalama bal verimi olan 20.8 kg duzeyi-
nin altindadr.

Kaynak bilgilerine goére bal verimini etkileyen
baslica faktorler; ari hastalik ve zararlilari, kolo-
nide ana ar degistirme yili ya da yasi, mevcut
bitki 6rtisinin durumu ve iklim, aricilik faaliyeti-
nin tek gecim-yan gelir kaynagi olup olmamasi
veya hobi amagli yapilmasi, gezgin aricilik ya-
pilmasi seklinde siralanabilir. Turkiye’de aricili-
gin gelismesini engelleyen ve bal verimini dus(-
ren en 6nemli etkenlerin basinda ari hastalik ve
zararhlari gelmektedir. Hastaliklarla mucadele-
de rastgele ve hatali yapilan uygulamalar hem
ekonomik kayiplara hem de hastaligin saglam
kolonilere  yayllmasina neden olmaktadir
(22,23).

Bal verimini etkileyen 6nemli faktorlerden bir
digeri ana ari yasidir. Karli ve verimli aricihgin
temelinde ana arinin gen¢ olmasi yatmaktadir.
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Kaynaklarda ana arinin en yuksek verimde ol-
dugu cagin iki yas oldugu belirtiimektedir. Bu
yastan sonra ana arinin yumurta veriminde
azalma oldug@u bilinmektedir. Turkiye’de yapilan
sinirli ve boélgesel ¢alismalara gére ana ari yasi-
nin ortalama 3 oldugu tespit edilmis, bu duru-
mun Turkiye’de Uretilen ana ar1 sayisinin yeter-
sizliginden kaynaklandidi bildiriimektedir (23).
Tiirkiye Aricilik Sektériinde Orgiitlenme,
Destekleme Politikalarinda Mevcut Durum ve
Sorunlar

Ulkemizdeki kovan varliginin dogru tespit edil-
mesi, arl ve ari urlnleri Uretimi konularindaki
istatistiki bilgilerin toplanarak veri tabani olugtu-
rulmasi, hastaliklarla micadelede etkinligin sag-
lanmasi, gezginci aricihdin disiplin altina alin-
masi ve Uretimin arttirnlmasina yénelik tim arici-
lik igletmelerinin ve arili kovanlarin kaydedilmesi
amaciyla Gida Tarim ve Hayvancilik Bakanhgi
(GTHB) ve Tirkiye Ar Yetistiricileri Merkez Birli-
gi (TAB)'nin 2008 yilina yaptiklari protokol ¢er-
cevesinde Aricilik Kayit Sistemi (AKS) yurarlage
girmistir. Aricilik destekleme &demeleri 2009
yillindan bu yana AKS Ulzerinden yapilmaktadir
(10).

Ulkemizdeki aricilik igletmeleri TAB ve Bal Ureti-
cileri Birligi c¢atilari altinda 6rgutlenmektedir.
Ayrica aricilik igletmelerinin birlik ¢atisi altinda
toplanmasini tesvik etmek amaciyla Turkiye
Aricilar Birligi veya Bal Ureticileri Birligi'nden
herhangi birisine Uye olan Ureticilere, birliklere
Uye olmayan ureticilere kiyasla TL bazinda da-
ha fazla destek verilmigtir (10,18).

Hayvancilik sektérinde ginumuze kadar uygu-
lanan destekleme politikalarindan, aricilik sekto-
ru yeteri kadar faydalanamamistir. Diger taraf-
tan bu Uretim alanindaki 6rgiitlenme dizeyinin
yetersiz olusu gunimuizde 6nemli bir sorun ola-

Tablo 5. Yillar itibariyle Turkiye aricilik sektériine yapilan desteklemeler

Destek Alan Aricilik

Ana An Destegi (TL/ Siizme Bal Destegi (TL/

Yillar isletme Tipi adet) kg)
2003 Birlik Uyesi 6 -
Uye Olmayanlar 4 -
Birlik Uyesi 10 -
2004 Uye Olmayanlar 5 -
Birlik Uyesi 15 0.4
2005 Uye Olmayanlar 75 0.3
Birlik Uyesi 15 0.6
2006 .
00 Uye Olmayanlar 7.5 0.3
Birlik Uyesi 15 0.6
2007 .
00 Uye Olmayanlar 7.5 0.3

61



Erciyes Univ Vet Fak Derg 15(1), 58-67, 2018

rak kargimizda durmaktadir. Aricihk sektériine
yonelik desteklemeler 2003 yilindan itibaren
baslamis, bu kapsamda ana ari, bombus arisi
uretimi ve kullanimi, bal Uretim desteg@i ve arili
kovan, ihracat desteklemeleri gibi bircok destek
veriimeye baslanmistir. Arilli kovan, bombus
arisi ve ihracat destekleri ginumuizde halen
uygulanan destekler arasinda yer almaktadir
(10,18).

Tarkiye aricilik sektdériine 2003 yilindan itibaren
verilen desteklemeler ve destek miktarlari Tablo
5’te sunulmustur (19).

Aricihk sektorine verilen desteklerin 2003 ve
2004 yillan i¢in sadece ana ari destegdi seklinde
gerceklestigi gorulmektedir. Aricilik igletmeleri-
nin érgutlenmesini tesvik etmek amaciyla birlik-
lere lye olan igletmelere olmayanlara gére TL
bazinda daha yiksek destekleme yapildigi Tab-
lo 5’ten anlasiimaktadir. 2005 yilindan itibaren
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ana ari destegi devam etmis, ayrica uretilen
suzme bala da destekleme getirilmistir. Ayrica
2005 yilinda értu alt yetistiricilikte dogal yollarla
bitkisel tozlagsmay saglamak, bu amagla kullani-
lan tarimsal ilaglamayi azaltmak ve bombus
arisi Uretimini artirmak i¢cin bombus arisi iglet-
meleri de destekleme kapsamina alinmistir.
Ana ari ve Uretilen sizme bala verilen destekle-
meler 2008 yilina gelindiginde kaldiriimis ve
sadece arili kovan destegi getirilmis, bombus
arisi Uretimi icin destekleme 6demesine ise de-
vam edilmigtir. 2014 yili itibariyle aricilik igletme-
lerine arili kovanlarinin her birisi i¢in nektar
akim déneminde en az yedi adet gergeve ari
bulunmak sartiyla kovan basina 10 TL destek
o6demesi yapilmigtir. Diger taraftan bal ihracatin-
da desteklemeler, 120 TL/ton ihracat iadesi ola-
rak devam etmistir (20).

Tablo 6. Destekleden faydalanan isletme ve kovan sayilari ile destekleme miktarlari

Bal Arisi Desteklemeleri

Bombus Arisi Desteklemeleri

Yillar i?:::t' Ana Ari SUBz;le Arili Kovan  Destekleme i§n|$' I;g';::: Destekleme
Sayisi (adet) (ton) (adet) Miktar (TL) Sayisi (adet) Miktan (TL)
2004 1200 163 867 - - 1168 000 - - -
2005 6 183 222 391 17 975 - 5839 000 1062 4150 83 000
2006 11 512 354473 40125 - 15999 000 8 354 25720 1286 000
2007 9475 362916 25007 - 21 655 000 9220 34 220 1711000
2008* 22 367 000 - - -
2008 17 495 - - 2 426 681 10 920 000 3050 14 222 640 000
2009 26663 - - 3 656 052 21 936 000 5334 35 547 1777 000
2010 31 561 - - 4271199 25627 194 6 564 51 550 2 577 500
2011 35533 - - 4927 781 34 494 467 8 040 70 267 4216 020
2012 37757 - - 5032592 40 260 736 8 841 84 689 5081 340
2013 41 305 - - 5459483 43 675 864 10 335 102 711 6 162 660
2014 44576 - - 6 061 120 60 611 200 10 737 112 808 6 768 480

2008* geriye doniik yapilmis 6demeler
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Turkiye'de aricilik sektortne iliskin destekleme-
lerden faydalanan aricilik isletme sayilari, kovan
sayilari ve destekleme tutarlarina iliskin bilgiler
Tablo 6’da sunulmustur (19).

Tablo incelendiginde, desteklemelerden fayda-
lanan aricilik igsletme sayisi ve destekleme tutar-
larinin her gegen yil artis gosterdigi anlasiimak-
tadir. Verilmeye baslandigi 2008 yilinda aril
kovan desteklemelerinden faydalanan igletme
sayisi 17 495, desteklenen arili kovan sayisi 2
426 681’dir. Arih kovan desteklemelerinden fay-
dalanan isletme sayisinda 2014 yil itibariyle %
154 oraninda artis gergeklesmis ve sayl 44
579'a, desteklenen arili kovan sayisi yaklasik %
150 oraninda artarak 6 061 120’ye ulagmistir.
Bu desteklemelerde isletmelere getirilen 30 ve
Uzeri sayida arili kovana sahip olma sarti, sek-
torde Uretim faaliyetine katilan isletmelerin %
14.5’ini desteklemelerden mahrum birakmistir.
Tarkiye aricilik sektorinin 2003 yilindan itiba-
ren desteklemeler kapsamina alinmasi ve
2009’da aricilik kayit sisteminin aktiflesmesi ile
aricilik sektérinde izlenebilirlik ve kayit disiligin
Onlenmesi gunimuizde daha mumkin hale gel-
mistir. Ancak gelismis Ulkelerin sektére donik
destekleme politikalari incelendiginde, UGlkemiz-
de uygulanan destekleme politikalarinin yeniden

Bal
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Pazari

¥

L

@

Sekil 1. Tirkiye’de bal pazarlama alt yapisi ve kanallari
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g6zden geciriimesi gerekliligi ortaya ¢gikmistir.
Tiirkiye’de Bal Pazarlama Yapisi ve Pazarla-
mada Yasanan Sorunlar

Turkiye’de bal pazarlama alt yapisinin gelenek-
sellik arz ettigi sOylenebilir. Genelde pazarlama
sisteminde basamaklar Uretici, toptanci ve pera-
kendeci seklinde U¢ temel grupta toplanmakta-
dir (14). Turkiye'de bal pazarlama yapisi ve ka-
nallari Sekil 1’de verilmistir.

Turkiye’de Uretilen ballarin dnemli bir kismi top-
tancilar tarafindan isleyici firmalara ulastiriimak-
ta, ballar bu tesislerde islenip, ambalajlandiktan
sonra blyuk tiketim merkezlerindeki nihai tike-
ticiye ulastiriimaktadir. Geriye kalan miktari ise
Uretim bolgelerindeki yerel pazarlarda bizzat
ureticiler tarafindan toptan veya perakende ola-
rak pazarlanmaktadir. Bu pazarlama kanallarina
ek olarak aricilik igletmeleri Grlnlerini igleyici
firmalara verebilmekte ve/veya kooperatifler
araciligi ile Urlnlerine pazar bulabilmektedir.
Aricilik igletmeleri kooperatifler araciligiyla pa-
zarlamay! kar marji disukliginden dolayl en
son alternatif olarak disunmektedir (15).

Basta bal olmak Uzere diger aricilik Grinlerinin
pazarlanmasinda Turkiye’'deki geleneksel pa-
zarlama yapisi, pazarlamada etkinligi azaltmak-
ta ve Ureticiyi elde ettigi gelir anlaminda tatmin

Dis
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N
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g
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etmemektedir. Mugla ve izmirde faaliyet goste-
ren aricilik igletmelerine yénelik gergeklestirilen
bir calismada, Ureticiler Urlnlerini toptancilar
aracihgi ile pazarladiklarinda satis tutarinin %
42'sinin Ureticiye aktarildigi bildirimektedir. Ure-
ticilerin Urdnlerini kooperatife, dis satimci veya
fabrikaya pazarladiklarinda satis tutarinin sira-
siyla %40, %48 ve %50’sinin kendilerine ulasti-
g1 ifade edilmektedir. Ureticiler Griinlerini dogru-
dan dogruya tiketiciye ulastirdiklarinda ise bir
kg bal tutarinin %88’inin kendilerine geri dondi-
gu bildiriimektedir (15). Aricilik sektdrindeki
pazarlama yapisinda kooperatif yapilarin etkin
oldugunu sdylemek genel anlamda muimkin
degildir. Aricilik isletmelerinin pazarlama ile ilgili
sorunlarinin basinda; urtnlerin istenilen zaman-
da ve istenilen fiyattan satilamamasi, balda kali-
te-fiyat iliskisinin olmamasi ve tiketicilerin kalite-
li bal konusunda bilgi dizeyinin disik olmasi
gelmektedir (17).

Diinya ve Tiirkiye Bal Dis Ticaretinde Mevcut
Durum ve Sorunlar

Diinya’da dis ticarete s6z konusu olan bal mik-
tari her gecen yil artmakta ve diinya toplam bal
Uretimi icerisinde ihrag edilen balin ticaret hac-
minde artis gézlemlenmektedir. Buna iligkin ola-
rak Dinya’da uluslararasi ticarete konu olan
toplam bal miktari, diinya bal ihracatinin dinya
toplam bal Uretimindeki payi, ticaret hacmi ve
oransal degisimlerine iligkin veriler asadida Tab-
lo 7’de sunulmustur (6).

Tablo incelendiginde 2002-2012 yillar arasinda
Dinya’da ticarete konu olan bal miktari %28
oraninda artarak 405 581 tondan 518 751 tona
yukselmistir ancak satillan balin ylzdesinde

Tablo 7. Dunya toplam bal ihracati ile ihracat degerleri
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onemli bir degisim yasanmamistir. Bunun nede-
ni Dinya’da toplam bal Gretiminin yillar iginde
artmasidir. Ayni dénemde dinya bal ihracat
hacmi %149luk bir artis ile 697 695 000
US$'dan 1 737 321 US$ diizeyine ulagsmistir.
Dinya’da 2012 yil verileri itibariyle en ¢ok bal
ihrag eden Ug¢ Ulke 110 158 ton ile Cin, 75 135
ton ile Arjantin ve 32 040 ton ile Meksika'dir.
Tarkiye’nin 2012 yih bal ihracati 1 263 ton olup,
Dinya bal ihracati siralamasinda 40. sirada yer
almaktadir. ihrag edilen bal miktarlari bakimin-
dan Dunya ihracatinin %21.24°Unl Cin tek basi-
na, Arjantin %14.48'ini, Meksika %6.18’ini ger-
ceklestirirken, Tirkiye’'nin Dinya bal ihracatin-
daki payl %0.24’tir. Cin, Arjantin ve Meksika
bal ihracatinda yillar igcinde kendi aralarinda yer
degistirmis olsalar da, son 15 yillik stiregte din-
ya ortalama bal ihrag fiyatlarinin altinda bir fiyat
duzeyinden ihracat gergeklestirebildikleri igin ilk
U¢ sirada bu Ulkelerden baska bir tlke yer alma-
mistir (6).

Tarkiye bal dis ticaret hacminin yillar icerisinde
cok dalgall bir seyir izledigi s6ylenilebilir. Orne-
gin Turkiye 2000 yihnda toplam 3 515 ton bal
ihracati gergeklestirirken, 2002 yilinda Cin’de
¢ikan Sars hastaligi sebebiyle bu rakam 16349
tona ulasmistir. Buna karsin, Turkiye'nin bal
ihracati 2006-2010 yillar arasinda 1 000 tonun
altina gerilemistir. Ornegin, 2013 yili itibariyle
bal ihracati 3 564 ton, 2014 yilinda 4 969 ton
olarak gerceklesmis olup, ihra¢ edilen ballarin
%60’tan fazlasi Almanya ve Amerika Birlesik
Devletleri'ne, geriye kalan kismi ise Urdiin, Ma-
caristan, Irak, Suudi Arabistan, Avusturya, Ku-
zey Kibris Tirk Cumbhuriyeti, Belgika ve ispan-

ihracat Miktari

Toplam Uretimde-

ihracat Degeri

Yillar (ton) Endeks ki Payi (%) (10008) Endeks
2002 405 581 100 314 697 695 100
2003 403 394 99 30.5 952 515 137
2004 384 456 95 28.2 864 591 124
2005 423 901 105 29.9 716 708 103
2006 424 704 105 28.0 812 402 116
2007 410 081 101 27.8 906 001 130
2008 453 581 112 294 1297 835 186
2009 426 144 105 27.8 1271228 182
2010 482 149 119 31.0 1477 726 212
2011 476 582 118 291 1620 055 232
2012 518 751 128 321 1737 321 249
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ya’'ya ihrag¢ edilmistir (6,10,11).

Turkiye bal ihracatinda yasanan dalgalanmanin
baslica nedenlerini, blylk ihracatgi Ulkelerde
yasanan bazi konjonkturel gelismeler, yurt igin-
de bala karg! artan i¢ talep degisiklikleri, balda
kalinti ve kalite sorunlari seklinde siralamak
muUmkindir. Diger taraftan sektérde verim di-
sukligindn neden oldugu, maliyet artiglari Tar-
kiye’'nin ihracatta rekabet glclini azaltmaktadir.
Tiirkiye’de Aricilik Sektoriiniin Gelisimine
Déniik Céziim Onerileri

Aricihk sektoranin karlihk ve verimliligini artir-
maya yonelik olarak, ari kolonilerinde en g¢ok
gorulen paraziter hastaliklarla ilgili belirti ve
Ozellikleri bilmelerinin yani sira bunlarla mica-
dele yontemleri hakkinda da bilgi sahibi olmalari
gerekmektedir. Hastaliklara karsi ekonomik kay-
b1 en aza indirmek igin; hastaliklarla micadele-
nin zamaninda, uygun ilagla ve uygun dozda
yapillmasina 6zen gosterilmesi gerekmektedir.
Bu sebeple, ari hastalik ve zararlilari ile mica-
delede basari saglanmasi noktasinda aricilarin
intiyag duyduklari teknik bilgi ve destege kolay
ulasabilmeleri temel sarttir. Aricilarin gerekli
teknik bilgi ve destede ulasabilmesi hususunda
bolgesel ve ulusal stratejiler belirlenmelidir. Be-
lirlenecek olan dogru stratejiler, Gida, Tarim ve
Hayvancilik Bakanhg il-iige teskilatlari, Tirkiye
Ar Yetistiricileri Merkez Birligi ve Universite is-
birligi cercevesinde hayata gegcirilerek bulasici
hastaliklarla micadele konusunda kararl politi-
kalar izlenmesi gerekmektedir.

Verimliligi artiracak faktdrlerden bir digeri ana
arinin saglikli ve yasinin geng¢ olmasi ile bulun-
dugu bolgeye uyum gostermesidir. Sektdrdeki
saglikli ana ar ihtiyacinin karsilanabilmesi igin
bolgesel kosullara uygun damizlik materyalin
belirlenmesi, Uretilmesi ve aricilik isletmelerine
kolayca ulagsmasi saglanmalidir. Tirkiye’de ari
gen kaynaklarinin korunmasi, damizlik ana ari
sorununun ¢dzilmesi hususunda kalici ve sur-
dirulebilir politikalar belirlenmedigi taktirde, re-
tici dizeyinde énemli verim kayiplari yasanma-
ya devam edeceginden, Ulke ariciliginda verim-
liligin istenen noktalara gelmesi mimkin olma-
yacaktir (9).

Aricilik igletmelerinin pazarlama sorunlarinin
¢oziminde 6ncelikle kooperatiflerin daha etkin
bir rol oynamasi saglanmalidir. Kooperatiflerin
markalasma yoluna giderek igletmelerin Urlnle-
rine alternatif pazarlar olusturmasi gerekmekte-
dir. Alternatif pazar olusturulmasinda aricilik
isletmelerinde Uretilen balin direkt olarak pazar-
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lanabilmesi igin gerekli tedbirlerin alinmasi, sek-
toriin gelisimine 6nemli katkilar saglayacaktir.
Araci marjlarinin ¢cok degiskenlik gosterdigi bu
Uretim dalinda piyasa istikrari, pazarlama alt
yapisinin gelistirimesi ve Uretici érgutlenmesi-
nin eksiksiz olarak basarilmasi énem kazan-
maktadir. TUketici agisindan talebin artiriimasi-
na yonelik kamu spotu, reklam vb. toplu iletisim
araglari kullanilarak tlketicinin bilgilendiriimesi
ve tlketicinin bala olan gulvenin saglanmasi
onemlidir (12,13).

Tarkiye aricihk sektéru destekleme politikalari-
nin, toplam bal Uretimi ile birlikte kovan basina
verimliligi artinici nitelikte olmasi dnem kazan-
maktadir. Ornegin 2003 yilinda Tirkiye ortala-
ma bal verimi 16.21 kg iken, ana ar1 ve sizme
bal desteklemeleri ile bu rakam 17.28 kg’a ulas-
mistir. 2007 yilindan Uretim miktarindan bagim-
siz destekleme sistemine gegcildiginden guna-
muizde bal veriminin 14.6 kg kadar geriledigi
tespit edilmigtir. Dikkat ¢eken bir baska husus
ise Turkiye’de 2003-2007 yillar arasinda kovan
sayisindaki artis 591 963 iken, kovan bag! des-
teklemeler neticesinde 2007-2014 yillar arasin-
da kovan sayisindaki artis 2 257 136’e ulasmis
olmasidir. Goruldigu Uzere devlet, destekleme
politikalari ile sektére yon verebilme ve Uretimin
planlanmasi yetisine sahiptir. Aricilik sektoriine
verilecek desteklemeler kovan sayisini artirmak-
tan ziyade kovan basina verimi artiracak nitelik-
te olmalidir. Aricilikta verimi artirici destekleme
modeli olarak isletmelere saglikli ve bdlgeye
uygun ana ari temini, salgin hastaliklarla mica-
delede tedavi destegi gibi modeller hayata gegi-
rilebilir. Aricilikta bal verimi artigi saglandigi tak-
dirde bu durum uretim maliyetlerinin disurilme-
sine katki saglayacak ve aricilik igletmelerinin
karlihgi artiracaktir (2,21).

Turkiye toplam kovan varliginin yaklasik %15'ini
olusturan kovan sayisi 30 ve altinda olan aricilik
isletmelerinin de devlet desteklemelerinden fay-
dalanabilmesi, bu isletmelerin 30 ve lzeri kovan
sayisina ulagmalari saglanarak, gergcek anlam-
da kayit altina alinmalarina ydnelik destekleme
politikalarinin benimsenmesi toplam bal Gretimi-
nin artirnlmasi bakimindan énem arz etmektedir.
Tuarkiye'de gezginci aricilik faaliyeti yaygin ola-
rak yapilmaktadir. Gezginci aricilik sayesinde
degisik zamanlarda degisik bitkilerden yararla-
narak daha g¢ok Urin almak mUmkuin olmakta-
dir. Turkiye bulundugu cografya ve sahip oldugu
iklim yapisi nedeniyle kovan varhdinin %75ine
sahip olan aricilik igletmeleri degisik yorelerdeki
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mevsimsel flora degisimine bagl olarak gezgin-
ci aricihik yapmaktadir (10). Cok sayidaki kova-
nin Turkiye'nin bir ucundan 6teki ucuna gercek-
lestirdigi bu hareketlilik, ari hastaliklarinin yayil-
masina sebep olmakta ve hastaliklarla micade-
lede dezavantaj olusturmaktadir. Ariciligin yo-
gun olarak yapildigi bolgelerde bitki értlsindn
durumuna gére, kovan nakli yapilacak yerlere
dizenleme getirilmesi, kovan konulacak nokta-
larin dnceden tespit edilmesi ve kovan hareket-
lerinde hastaliklarin yayilimi dikkate alinarak,
kovan hareketlerine bdlgesel veya iller dizeyin-
de bir duzenleme getiriimesi gerekmektedir.
Alinacak bu dnlemler ile hastaliklarin yayiimasi-
nin énlenmesi, hastaliklara bagli yasanan eko-
nomik kayiplarin azalmasi basta olmak uzere
bir takim teknik ve ekonomik sorunlarin ¢6zi-
mune katki saglanacaktir.
Tarkiye ginimuzde bazi hayvansal Gretim alan-
larinda disa bagimh hale gelmis ve tekrar bu
alanlarda kendi kendine vyeterlilik noktasina
ulasmak icin ¢aba sarf etmektedir. Bu anlamda
aricilik sektérli hayvancilik sektorleri icerisinde
kendi kendine yeterliligini giinimizde sirdure-
bilen bir sektordir. Turkiye’de aricilik sektori
aricilik uUrdnlerinde artan ihracat dizeyi, yerli
ilag Uretiminin desteklenmesi, gen kaynaklari
cesitliliginin kullanilarak hastaliklara direncli ana
ari hatlan olusturulmasi, yurt icinde verimliligi
artirmak suretiyle, gelistiriliecek damizlik ana ari
hatlariyla ihracat kanaliyla Ulkeye doviz kaynagi
saglama potansiyeline sahiptir. Mevcut potansi-
yelin acgiga cikarilmasi icin mevcut kaynaklar
optimum gsekilde kullanilmal, Turkiye aricilik
sektort disa bagimh hale gelmeden énce ge-
rekli dnlemler ivedilikle alinmali ve hayata geci-
rilmelidir.
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Ozet: “TS EN ISO 15189 Tibbi laboratuvarlar: Kalite ve yeterlilik igin sartlar’ isimli standart igerisinde pre-analitik faz
kronolojik sirayla; klinisyenin hastayi tanimlamasi, muayenesi, yapilacak testin belirlenmesi, 6rnek alinmasi igin hazir-
lik, 6rneklerin toplanmasi, laboratuvara ulastiriimasi ve analiz 6ncesi 6rnek uygunlugunun istenen teste gore degerlen-
dirilmesi surecini kapsamaktadir. Veteriner Klinik Laboratuvarlarinda pre-analitik fazi ilgilendiren siregler daha ¢ok kan
ve idrar orneklerini icermekte, bu 6rneklerden ¢cogunlukla hematoloji, koagullasyon, biyokimya ve sitolojik test paramet-
releri talep edilmektedir. Bu derlemede veteriner klinik laboratuvarlarinda pre-analitik siirece ait hata kaynaklari ile ilgili
en guncel bilgilerin aktariimasi amaglanmigtir.

Anahtar kelimeler: Kan alma, laboratuvar hatasi, pre-analitik slreg, veteriner laboratuvari

Pre-Analytical Phase in Veterinary Clinical Laboratories
Summary: According to “TS EN ISO 15189 Medical laboratories: Requirements for quality and competence”, pre-
analytical phase includes clinician’s patient identification, examination and determination of the test to be done in prep-
aration for the sampling, collection of samples, delivery to the laboratory and sample control prior to analyses for the
evaluation of the desired test. In Veterinary Clinical Laboratories, pre-analytical phase mostly involves blood and urine
samples, and these samples are generally used for haematology, coagulation, biochemistry and cytology test parame-
ters. This review is aimed to convey the latest information about error sources in Veterinary Clinical Laboratories.

Key words: Blood collection, laboratory error, pre-analytical phase, veterinary laboratory

Giris

Tibbi tahlil laboratuvarlarinda, kan orneklerinin
alinmasi 6zel egditimli personeller tarafindan ger-
ceklestirilip, hastalar talep edilen testlere gore
yonlendirilerek uygun kosullar altinda drneklerin
alinmasi saglanmaktadir. Veteriner Klinik Labo-
ratuvarlarinda ise pre-analitik stre¢ daha sinirli
bir kapsama sahiptir. Ozellikle kan alma slreci
kliniklerde gerceklestirildigi icin pre-analitik stre-
cin bir kismi tamamen laboratuvarin kontroli
diginda olmaktadir. Hayvanlarin hazirlanmasi,
ornek alma ve laboratuvara ulastiriimasi veteri-
ner klinik laboratuvarlarinin kontroli disinda
gelisir ve pre-analitik faz, 6rnegin laboratuvara
ulasmasi ile baslamaktadir. Pre-analitik hatala-
rin veteriner klinik laboratuvarlarinda kantitatif
Onemini ortaya koyan calismalar kisithdir. Hoo-
ijberg ve ark. (25) yaptigi galismada veteriner
klinik laboratuvarlarinda ortaya ¢ikan hatalarin
2/3’sinin pre-analitik streg ile ilgili oldugunu bil-

dirmigtirler.

Hayvanlardan érnek alinmasi veteriner hekimler
veya veteriner teknikerleri tarafindan yapilmak-
tadir. Ornek alimi sirasinda hayvanlarin tok olup
olmadiklari, yaptiklari seyahatten o6tirl stres
altinda olmalari, yeni bir klinik ortamina getiril-
melerinin gerginligini tagiyabilecekleri goz énun-
de bulundurulmalidir. Veteriner klinik laboratu-
varlarinin bu safhalari irdeleyerek, istenen test
parametresine goére olasi bir hatali sonuca ne-
den olabilecek veya test performansini etkileye-
bilecek bir 6rnegin reddedilebilmesi veya yeterli
kalitede olmadigi yéninde muhakeme edebil-
mesi olduk¢a gugctlr. Bununla beraber hatali
alinmis veya kalitesi dusik ornekler nedeniyle
sonuglarda hata, 6rnegin tekrar alinmasi, so-
nuglarin hatali degerlendirmesi, personel ve
finansal kaynaklarin verimsiz kullaniimasi gibi
olumsuz getirileri de olacaktir.

Pre-analitik slrece ait hata kaynaklarini bilerek
ve Onlemeye yonelik calismalar yapmak veya

Gelis Tarihi/Submission Date : 16.02.2016 analiz sonuglarinin degerlendirmesi sirasinda
Kabul Tarihi/Accepted Date  : 14.07.2016 hata kaynaklarini géz éniinde bulundurmak ge-
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reklidir. Bu derlemede veteriner klinik laboratu-
varlarinda pre-analitik strece ait hata kaynaklari
aktariimaya calisilarak klinisyen veteriner he-
kimler veya veteriner teknikerleri ile laboratuvar
dallarinda uzman veya bu sektérde calisan tek-
nik personelin (veteriner tekniker, laborant gibi)
ulasabilecegi en guncel bilgilerin yer aldigi bir
derleme olusturulmasi amaglanmistir.
Pre-Analitik siirece etki eden teknik faktorler
Teknik faktorler, istenen test veya testlere goére
ornedin uygun teknik ve materyal kullanilarak
alinmasi, muhafazasi ve laboratuvara iletiimesi
gibi unsurlari icermektedir. Bunlar, fark edilmesi
daha kolay ve TS EN ISO 15189 gibi laboratu-
var kalite standartlarina gére olusturulacak pro-
sedurlerle kontrol altinda tutulabilen etkilerdir.
Ornek toplanmasi

Dogru kan alma tiipiiniin seg¢imi: Genel 6neri-
ler 6zel makalelerde, bazi kitaplarin bélimlerin-
de, 6zel veya kamu laboratuvarlarinin internet
siteleri veya test kitapciklarinda ve bu alanda
yayin yapan profesyonellerin hazirladidi internet
sitelerinde bulunmaktadir (3,5,31,32,40,59,63).
Tam kan, plazma ve serum: Tam kan antikoa-
gllan madde igeren tlplere alinan kandir ve
basta tam kan sayimi (hemogram) olmak lzere
¢ogunlukla hematolojik testlerde (kan grubu ta-
yini, kan frotisi, direkt coombs test, immunolojik
testler gibi) kullaniimaktadir. Bu amag igin me-
meli hayvanlarda sivi formda tripotasyumlu (Ks)
veya dipotasyum (K3) tuzu seklinde kuru formda
(tup icerisine pUskurtiimusg) etilendiamin tetraa-
setik asit (EDTA) kullaniimaktadir (59). Gunu-
muzde en ¢ok plastik K;EDTA tlpleri kullanil-
maktadir ve ¢cogunlukla ticari firmalar tarafindan
eflatun renkli kapada sahip olarak kullanim
amacina gore farkli hacimlerde (0.5 mL, 2 mL, 3
mL, 4 mL, 5 mL, 6 mL, 10 mL gibi) Uretilmekte-
dir. Bazi memelilerde, 6zellikle kedilerde, EDTA
trombositlerin  kiimelesmesine  (agregasyon)
neden olmaktadir ve bunu engellemek igin ek
maddeler kullaniimasi 6nerilmektedir (22).

Kus, suriingen ve diger turlerde ise lityum hepa-
rin iceren kan alma tupleri kullanilmasi 6neril-
mektedir (61). Bu tiplerde EDTA tlplere benzer
sekilde ticari olarak farkli hacimlerde (2 mL, 3
mL, 4 mL, 5 mL, 6 mL, 10 mL gibi) Uretilmekte-
dir ve acik yesil kapaga sahiptirler. Sinirli kulla-
nim alani olan bir diger heparinli tip ise sodyum
heparin iceren kan alma tipudur. Bu tlpler koyu
yesil kapakli olup daha ¢ok insan hekimliginde
lityum dizeyi dlgmek igin tercih edilir.

Birgok kaynakta biyokimyasal analizler i¢in se-
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rum veya heparin kullanilarak elde edilen plaz-
ma kullanimi dnerilmektedir. Serum elde etmek
icin kullanilan tupler igerisinde pihtilagsmayi en-
gelleyecek herhangi bir antikoagulan madde
bulunmamaktadir. Bu tuplerde farkli hacimlerde
05mL,2mL,3mL,4mL, 5mL, 6 mL, 10 mL
gibi) Uretilmekte olup, 6zelligine gore farkl ka-
pak renklerine sahiptirler. Ginimizde serum
elde etmek igin en ¢ok kullanilan tdpler altin
renk kapakl ve igerisinde ayrismayi kolaylasti-
ran ve kan hicresel elemanlari ile serum arasi-
na girerek tekrar karigmasini engelleyen jel
(tiksotropik jel) ve tip ¢eperinde pihtilagsma akti-
vatorleri bulunmaktadir. Bu tuplere ayni zaman-
da serum separator tlpleri (SST) denmektedir.
Serum elde etmek igin kullanilan bir diger tip
cesidi ise iginde jel olmayan tiplerdir. Bu tiplere
diz kuru tip ismi de verilimekte ve kirmizi kapa-
ga sahiptirler. Bu tlplerin de ¢eperinde pihtilas-
ma aktivatorleri bulunmaktadir. Pihtilasma akti-
vatorleri partikil halinde suda ¢6ziinebilen poli-
merlerdir (31,59).

Biyokimyasal test parametrelerinde heparin kul-
lanilarak elde edilen plazma ve serum igin ge-
nellikle benzer sonuclar elde edilir. Matematik-
sel olarak farkli sonuglar gdézlemlense de klinik
degerlendirmedeki etkisi olduk¢a disuktir. Fa-
kat bazi test parametrelerinde plazma ve serum
referans degerleri 5nemli derecede farklilik gos-
terebilmektedir (12,30,42,43).

Serum ve degisik plazmalar bazi biyokimyasal
profillerde sasirtici olabilir. Olusan bir pihti bazi
analitlerin konsantrasyonunda modifikasyonlara
sebep olabilir. Ornegin, potasyum gibi hiicre igi
molekdiller hiicrelerden sizabilir. Ek olarak, pihti
olusumunda olan bir gecikme, ¢esitli bozulmala-
ra yol agar (peptid hormonlar, parathormon gi-
bi). Bu gibi analitler, plazma 6rneklerinden pro-
teaz inhibitorleriyle (aprotinin gibi) alinmahdir
(15).

Pihtilasma faktorlerinin analizinde ise igerisinde
antikoagulan olarak sitrat bulunan tupler kulla-
nilmahdir. Bu tupler agik mavi renkli kapaga
sahiptirler ve genellikle hacim cesitlili§i daha
dardir (1.8 mL - 4.5 mL) (63).

Bu tupler disinda daha farkli ve 6zel amaclar
igin kullanilan tipler de bulunmaktadir. Ornegin
gri kapakli sodyum florid/potasyum oksalat ice-
ren tlpler glikoz ve keton madde analizinde ter-
cih edilmektedir. Bu tuplere glikoz tipu de den-
mektedir. Bunun yaninda veteriner alaninda pek
kullanilmayan ama insan hekimliginde kullanim
alani bulunan tupler de bulunmaktadir. Eser
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element analizleri icin koyu mavi kapakl konta-
mine edici metal icermeyen tupler, bazi DNA
testleri ve insan Lokosit Antijen (HLA) doku tip-
lendirme gibi testlerde kullanilan asit sitrat
dekstroz igeren sari/beyaz kapakh tupler, sedi-
mentasyonda kullanilan siyah kapakli tlpler
ornek verilebilir (4,33).

Kan alma tlpleri cam veya plastik materyalden
Uretilmektedir. Glnimuzde givenlik nedenlerin-
den dolayi plastik tipler daha ¢ok kullaniimakta-
dir. Ozellikle insanlarda plastik tiiplerin kullani-
mina iliskin olarak biyokimyasal ve hematolojik
tetkikleri icin uygun ve karsilastirabilir sonuglar
ortaya konulmustur (35,60). Hayvanlarda ise
bdyle bir kargilastirmanin eksikligi bulunmakta-
dir.

Kan ornekleri alinmadan o6nce tip Uzerindeki
etiket bilgisi okunarak son kullanim tarihi kontrol
edilmelidir ve slresi dolmus tlpler kullaniima-
malidir. Ancak képeklerde yapilan bir galismada
son kullanma tarihi 11 ay ge¢cmis lityum heparin-
li tiplerin kullaniimasi sonucunda birgok analitin
etkilenmedigi tespit edilmistir (17). Plastik anti-
koagulan tuplerde ise ayrica kanin ne kadar
alinmasi gerekliligini belirten tip Gzerindeki isa-
ret belirlenmelidir. Kan ve antikoagulanin birbiri-
ne orani ¢ok 6nemlidir ve dogru oranda karis-
masi gereklidir. Ornegin kan olmasi gerekenden
cok alinirsa istenmeyen pihtilasma sekillenebi-
lir, hicrelerde bozunma olabilir. Son kullanim
tarihi gegmis ve/veya hatali miktarda alinan kan,
sonuglari etkileyecektir ve bu durum klinik labo-
ratuvarlarda sik¢a karsilasilan pre-analitik hata-
lardan biridir (49).

Kan alma teknikleri ve yollarr: Blyik hayvan-
larda, genellikle rutin hematolojik ve biyokimya-
sal testler icin farklh buylk damarlardan kan
alinmasi arasinda buyuk fark yoktur, fakat ke-
mirgenler ve kedilerde farkli damarlardan alinan
kan orneklerinden elde edilecek sonuglarin
onemli derece farklilik gosterdigi bildiriimektedir.
ineklerde kuyruk damarlarindan toplanan kan
ornekleri genellikle vendz ve arteryel kan, kari-
sik alinabilir, ama bu da kan gazlari élgiminde
karisikliga yol acabilir. Kedi ve kdpeklerde kulak
arkasindan alinan 6rnekler, genis damarlardan
alinanlara gore farklilik géstermektedir. Ornegin
kedilerde hematokrit (HCT), plazma proteinleri
ve kopeklerde plazma laktat dizeyleri farklilik
gostermektedir (11). Deri temizleme genellikle
hayvanlarda uygulanmaz ve bununla ilgili yayin-
lanmis bir rapor bulunmamaktadir. Ornegin;
dogru teknik ve materyal kullaniimazsa, yanls
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venipunktir doku zedelenmesi, hematom olus-
masli, pihtilasma baslangicinin etkilenmesi,
hemoliz ve enzim degerlerinde hatali ylkselise
sebep olabilir (10).

Idrar érneklerinin toplanmasi: Hayvanlardan
idrar alinmasi genellikle urinasyon sirasinda
hayvan sahibinin temiz bir kap igine toplanmasi
ile olur (free-catch sampling). Toplanan idrar
“spot idrar” olarak isimlendirilir. Bu islem sirasin-
da mUmkun oldugunca idrarin hayvanin herhan-
gi bir vicut bélimine temas etmemesine dikkat
edilir. Ornegin alinacadi kap mutlaka steril idrar
toplama kabi olmalidir. Bunun yaninda bakteri-
yolojik tetkikler uygulanacaksa katater veya sis-
tosentez gibi aseptik teknikler kullaniimalidir.
Hayvanlarda spot idrar kolaylikla toplanir, ancak
24 saatlik idrar toplanmasi olduk¢a zordur (7).
Tiikiiriik 6rnekleri: Veteriner rutinde kullanimi
yaygin degildir. igeriginde % 0.9 oraninda anor-
ganik madde ihtiva eder (32). Kortizol gibi bazi
parametrelerin  6lgimi ve Kkedilerin [6semi
(FeLV) tanisinda kana alternatif olabilecegi bil-
dirilmistir (21,64).

Digkr: Digkinin fiziksel ve kimyasal incelenmesi
ile bazi metabolik ve patolojik durumlar sapta-
nabilir. Bunlara 6rnek olarak gizli kan, hazim
fermentleri ve vahsi hayvanlarda endokrin belir-
tecler (hormonlar) gosterilebilir. Digki 6rnegi
temiz bir kap i¢ine alinip taze halde laboratuva-
ra génderilmelidir (36,52,56).

Beyin-omurilik sivisi (BOS): igerik olarak or-
ganik ve anorganik maddeleri seruma goére da-
ha disuktlr. Proteinlerden oldukga fakirdir. Ka-
na gore glikoz yaklagik % 60, Ca ise % 50 ora-
ninda daha duslktur (32). Kedi ve kodpeklerde
BOS 6rneginin alindigi bélge énem arz etmek-
tedir. Lumbal bdlgeden alinan BOS’da, atlanto-
oksipital bolgeden alinan goére protein konsant-
rasyonu iki kat daha fazladir (8).

Sinoviyal sivi: Sinoviyal drneklerin alindigi ek-
lem bdlgesine gore kimyasal ve hicresel bile-
senlerde farkhihklar gérulebilir. Hatali alim tekni-
gine bagh olarak iatrogenik hemoraji goérulebilir
(15).

Peritonal sivi: Atlarda, protein analizi ve hicre
sayimi laparatomi veya kastrasyon sonrasi yuk-
selebilir (11).

Laboratuvarda érneklere uygulanan igslemler
Sicaklik: Laboratuvarda ortam sicakligi + 18-
26° C arasi olmali ve bunu muhafaza edecek
sekilde yapilanmalidir. Genel olarak, 6rnekler
oda sicakliginda 2 saat dayanikhdir ve analiz
sonuglart en uygun duzeyde tespit edilebilir
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(33). Kedilerde EDTA’lI tam kan &rneginin 48
saate kadar bekletildiginde, yukselmis MCV
(ortalama eritrosit hacmi), HCT, retikulosit ve
eozinofil sayim goérilirken, MCHC (ortalama
eritrosit hemoglobin konsantrasyonu) ve mono-
sit sayimlarinda disuUs tespit edilmistir (23). Ko-
peklerde ise EDTA’ll tam kan 48 saat bekletildi-
ginde, MCV ve HCT sayiminda artma, trombosit
ve monosit sayiminda azalma gortlmuistar (9).
Buna benzer olarak, birgok biyokimyasal analit
24-48 saat oda sicakliinda muhafaza edildigin-
de nispeten kararlihdini devam ettirmektedir.
Bunun yaninda genellikle her laboratuvarda se-
rum 6rnegdinin saklanmasi gerekiyorsa -20 dere-
cede dondurmak sureti ile bu islem yapiimaldir.
Ayrica bilirubin gibi 1s1da duyarli analitler i¢in de
ornek, karanlik ortamda muhafaza edilmelidir.
Katesolamin ve ACTH (adrenokortikotropik hor-
mon) gibi dengesiz analitler veya baska peptid-
ler ise kararsiz oldugundan dolayl buzdolabi
sicakliginda (2-8°C) saklanmahdirlar (31,67).
Tam kan ile calisilacak hematolojik testlerde
drneklerin dondurulmamasi gereklidir. Dondur-
ma islemi intra ve ekstrasellller mikrokristallerin
olusmasina neden olarak hicresel hasari sekil-
lendirmektedir. Bu érnekleri dondurup ¢oézdirme
islemi morfolojik degisiklikler ve sitoplazmik bile-
senlerin hicre disina cikmasina neden olur.
Serum ve plazma érnekleri uzun sireli muhafa-
za edilecek ise en iyi secenek dondurmaktir.
Burada dikkat edilmesi gereken nokta her bir
test parametresinin dondurma islemi ile ne ka-
dar sure muhafaza edilebileceginin bilinmesidir
ve mutlaka bu dokiimante edilerek takip edilme-
lidir. Ornegin serumda alblimin, -20° C’ de 2 ay
muhafaza edilebilirken, plazmada amonyak sa-
dece 7 giin dayaniklidir (18).

idrar ve digki drnekleri her zaman taze olarak
laboratuvara ulastiriimal ve galismaya alinmali-
dir. idrar bakteriyolojik olarak incelenmek ama-
ciyla gonderiliyorsa mutlaka aseptik sartlarda
steril bir kapa alinmalidir (7).

Dondurulmus olan serum ve/veya plazma Or-
nekleri analize alinmadan énce dikkatli bir sekil-
de oda sicakhginda c¢ézdurilmeli ve mutlaka
homojenize ¢ozilmelidir. Bu 6rnekler igin tekrar
dondurma ve ¢dzdlirme donglistunden kaginil-
malidir. Bunun sebebi birgok analitin bozunuma
ugrayacak ve dolayisi ile dogru sonug¢ alinama-
yacak olmasidir. Buna ragmen kdpeklerde ve
ratlarda yapilan ¢alismalarda bazi rutin biyokim-
ya degerlerinin (kdpeklerde Glikoz, Ure, Kreati-
nin, Total protein, Na, K, ClI, Ca, P, AST, ALT,
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CK ve ALP; ratlarda Glikoz, Trigliseritler, Koles-
terol, AST, ALT, ALP, Total Protein, Albimin,
Ure, Urik Asit, CK, Ca, P, Na, K, Cl) u¢ kere
dondur-¢6zdir isleminden etkilenmedigdi gorul-
mastir (29,55). Benzer olarak insanlarda bazi
analitlerin (ALT, AST, CK, GGT, Glikoz, Kreati-
nin, Kolesterol, Trigliseritler, Direkt Bilirubin) 10
kere dondur-igslemine ragmen stabilitelerini koru-
dugu bildirilmigtir (16).

Santrifiij islemi: Agirliklari 6nemli derecede
farkli olan maddelerin yer ¢ekimine bagli olarak
ayirim islemi olup bu islem igin kullanilan aletle-
re santrifuj denir. Serum ve plazma ayirmak i¢in
santrifij ekipmani kullanilir, uygulanan kuvvet
RCF (relatif santrifiigal kuvvet) olarak ifade edilir
ve yer c¢ekimi kuvveti olan “g” nin carpanlari
olarak verilir. Bu iglem ile kanin sivi kismi ve
hicresel kismi birbirinden ayrilir. Genellikle
plazma ve serumun ayrilmasinda énerilen sant-
rifij kuvveti ve siresi 1500-2000 g x 10 dakika-
dir. Ancak pratik uygulamada ticari olarak Ureti-
len santriflj cihazlarinda sadece rpm (revolution
per minute/devir:dakika) seklinde bir hiz ayar
bulunmaktadir ve rpm’in RCF ile ilgisi
RCF=1.118 x 10®° x r x rpm? olarak ifade edilir.
Buradaki “r’ santriflij rotorunun ¢apini ifade et-
mektedir. Dolayisi ile rotor ¢apina bagli olarak
ayni devirde ayni gug¢ elde edilemeyecegi bilin-
melidir. Serum ve plazma ayirmadan 6nce bu
hususa dikkat edilmeli ve cihazin 6zelliklerine
hakim olunmasi gereklidir (14,41).

Sitolojik drneklerde hlcre konsantrasyonunu
artirmak ve hicre morfolojisini korumak i¢in da-
ha disiik g kuvveti kullanilir. idrarda ise hiicre
ve kristaller sayilari ile hiz arasinda iligki olmadi-
gindan dolayi 400-3900 g x 5 dakika kullanilabi-
lir (11).

Alinan ve laboratuvara ulasan érnegin analiz
oncesi son kontrolleri: Analizin saghkl bir se-
kilde sonuglanmasi icin 6rnek kalitesi dnemlidir
ve mutlaka kontrol edilmelidir. Ornek kontroli,
ornegin laboratuvara ulagsmasi ile baslar ve ilk
dnce transport kosullari degerlendirilir. Ornek,
serum veya plazma seklinde gdnderilmigse
standart olarak renk kontroli yapilir. Eger se-
rum veya plazma ayrilmadan gonderilmisse bu
islem laboratuvarda gergeklestirilir ve daha son-
ra renk kontroli yapilir. Gérsel yapilan deger-
lendirme genellikle tahminidir ve kesin gozlem
icin objektif teknikler kullaniimahdir. Gorsel de-
gerlendirme sonucunda hemoliz, lipemi, ikterus
gibi durumlarin varligina bakihr (40).

Hemoliz, eritrositlerin hiicre zarinin pargalanma-
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sI sonucu hemoglobin molekdlinin disariya
¢ikmasi olayidir ve derecesine gére serum rengi
pembeden kirmiziya kadar renk degisikligi gos-
termektedir. insan ve veteriner laboratuvarlarin-
da pre-analitik strece ait en sik gbézlemlenen
hata hemolizdir. Serbest halde serumda bulu-
nan hemoglobin i1sik absorbansini etkilemekte
ve Ozellikle spektrofotometrik analizlerde hatali
sonuglara neden olmaktadir. Etkime derecesi
kullanilan yontem ve analizére gére degisiklik
gOstermektedir. intrasellller bilesenlerin
(anyonlar, enzimler gibi) 6lgiiminde hemoliz
nedeniyle sonuglarda sapmalar gorulir (2,65).
Lipemi, serum veya plazmada lipitlerin normalin
ustinde miktarlarda bulunmasi durumudur. Bu
durum hiperlipidemili hastalarda veya tok karna
drnek alinan hastalarda gorilir. Lipemik serum
ve plazmanin rengi beyazdan st rengine kadar
degisiklik gdstermektedir. Lipemik &rneklerle
yapilan spektrofotometrik olgimlerde hemolize
benzer sekilde sapmalar meydana gelmektedir
(46).

Hematolojik tetkikler icin EDTA veya heparinli
tiplere alinan kanlarda en sik gorilen hata, pih-
tr varh@idir. Hemolizle birlikte laboratuvarlarda
en ¢ok gorulen 6rnek ret nedenlerindedir. Pihti-
lar gozle gorilebilir dizeyde olabilecegi gibi,
dikkatli kontrol edildiginde dahi gézden kacgabi-
len miktopihtilar seklinde de olabilir. Mikropihti-
lar 6zellikle hiicre sayimi ve pihtilasma faktorle-
rini etkileyebilecedi cihaz problarini tikayarak da
zaman kaybi ve ek harcamalara neden olabil-
mektedir. Mikropihtilar ve mikroskopik trombosit
kimeleri/yiginlar 6zellikle kedilere ait érnekler-
de sik gorilir. Kopeklerde ise daha nadirdir
(10,19,23).

Pre-analitik siirece etki eden biyolojik faktor-
ler

Biyolojik faktorler teknik faktorlere goére daha
kapsamli unsurlar barindirir. Bunlar arasinda
ac/tokluk, stres, egzersiz, tur, bazen irk, gebelik,
cinsiyet, sut verimi, iklim, zapti rapt ve ¢evresel
kosullar gibi faktorler yer almaktadir. Biyolojik
faktorlerin 6zellikle veteriner hekimliginde kont-
rol altina alinmasi oldukg¢a zordur. Bu nedenle
laboratuvar sonuglarinin yorumlanmasi sirasin-
da tim mevcut etki eden faktérler dikkate alin-
maldir (31).

Beslenme: insan hekimliginde genel olarak bir
gece aglk (12 saat) onerilmektedir. Benzer uy-
gulama hayvanlar icin de gegerlidir. Ozellikle
postprandial lipeminin engellenmesi ile birgok
analit igin klinik olarak degerlendiriimeye elverig-
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li sonuglar alinabilir. Bu durum bazi monogastrik
hayvanlarda (kedi ve kdpek) uygulanabilmekte,
ruminantlarda ise gu¢ uygulanmakta veya uygu-
lanamamaktadir. Saglikh képeklerde aclik Gre
veya ftrigliserid konsantrasyonlari tokluk duzey-
lerinden duslk c¢ikabilir. Postprandial etki ile
kanda glikoz konsantrasyonu, pankreatik enzim-
ler, safra asitleri, insilin gibi analitlerin dizeyleri
degisiklik gostermektedir. Hayvanlarin besin
icerikleri (mama veya rasyon) genel olarak rutin
testleri etkilememektedir. Yeni dodanlarda, ko-
lostrum nedeniyle serum total protein, immu-
noglobulin dizeyleri ile ALP ve GGT aktiviteleri
yetiskinlere gore oldukca yuksektir
(24,26,39,50,61).

Stres: Stres, akut durumlarda adrenomedullar
veya subakut, kronik durumlarda kortikal hiicre-
leri aktive etmek suretiyle ortaya ¢ikan bir du-
rum olarak tanimlanabilir. Bireysel farkhliklar
veya tlrlere bagll olarak ulasim, zapti-rapt ve
cevre gibi faktorler birer stres kaynagidir. Kedi-
lerde stresli bir kan alimi hiperglisemiye (450
mg/dl ye kadar) ve lenfositoza neden olabilir.
Kopeklerde ulagsim stresine bagl olarak ALP
aktiviteleri artis gosterebilir, yine strese bagh
hiperglisemi gorulebilir. Sigirlarda fiziksel yor-
gunluk, susuzluk, kétu beslenme gibi etkiler ula-
sim ile birlesince ortaya ¢ikan stres nedeniyle
glikokortikoid duzeyleri yukselir ve I6kositoz go-
ralir (47,48,53,54).

ilag etkileri: llaclar veya metabolitleri, analitleri
etkileyebilmektedir. Ornegin  adrenokortikoid
uyaricilar ALP aktivitesinde ylkselise neden
olurlar. Anestezi veya sedasyon uygulamasi
bircok vakada mecburi olabilmektedir. Bunlarin
etkileri kullanilan etken maddenin ne oldugu ve
dozuna baglidir (40). insanlarda anestezi sonra-
sI vicut pozisyonu nedeniyle analit konsantras-
yonlarinda degisiklik olmaktadir, ancak bdyle bir
etki hayvanlarda rapor edilmemistir (66).
Hayvanlarda glikokortikoid ve nonsteroidal anti-
inflamatuvar ilaglarin etkileri arastiriimis ve hem
hematolojik (6rnegin I6kositoz) hem de biyo-
kimyasal degisimler (6rnegin artan ALP aktivite-
si) bildirilmistir (20,37,38,44).

Organik fosforlu, karbamat ve delta aminolevuli-
nate dehidratazlarin, kolinesterazlari durdurma-
sI ve bunun da toksikasyonlara sebep oldugu
bilinmekte, kanda o6lgima supheli durumlarda
bilgi vermektedir (58).

Biyolojik ritimler: Ureme déngileri de danhil
olmak Uzere biyolojik ritimler veya hormonal
siklislara bagli olarak analitler degiskenlik gos-
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terebilir. Yine belirli bir analitin sirkadyen ritimleri
tirlere goére farklilik gosterebilir. insan, maymun
ve ratlarda kortizol diizeyleri sabah daha ylksek
iken, celiskili olarak bazi kaynaklarda kdpekler-
de neredeyse hicbir degisiklik olmadigi, bazila-
rinda ise 6zellikle gruplar halinde yasayan ko-
peklerde degisimler olabilecegi bildiriimektedir
(34,51).
Yas ve cinsiyet. Yas ve cinsiyete bagl fizyolo-
jik varyasyonlar nedeniyle serum biyokimyasin-
da degisimler goézlenebilir. Képeklerde yapilan
¢alismalarda bazi hematolojik ve biyokimyasal
parametrelerin yasa bagli olarak énemli diizey-
de degistigi, cinsiyete baglh olarak ise serum
fosfor ve Ca/P oraninin farkli oldugu bildirilmistir
(45,57).
Egzersiz: Fiziksel eforun tipine ve yogunluguna
bagh olarak farkli etkiler gorilebilir. Ozellikle
dizenli olarak egzersiz yapilan yarisg atlari ve
yaris kopeklerinde yapilan galismalarda ylksek
hematokrit, c-reaktif protein (CRP), laktat ve
potasyum ile amonyak konsantrasyonu gibi he-
matolojik ve biyokimyasal degisimler goruimus-
tir (1,27,62). Ozellikle yogun fiziksel aktivite
sonrasi 6rnek almadan 6nce hayvan dinlendiril-
melidir.
Sonug
Pre-analitik slirece etki eden birgcok faktor bu-
lunmakta ve laboratuvar analizlerini direkt ola-
rak etkilemektedir. Bu faktérleri tamamen kont-
rol etmek imkansiz olsa da, iyi uygulanan, dok(-
mante edilmis standart proseddirler ile kontrol
altina alinarak en aza indirmek mimkunddr.
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Afyonkarahisar ilinde Saanen Kegisi Yetistiriciligi Yapan Bir Giftlikte
Helmint Enfeksiyonlarinin Arastiriimasi

Feride KIRCALI SEVIMLI', Abuzer ACAR? Mustafa ESER?®, Hatice CICEK'

'Afyon KocatepeﬂUniversitesi, Veteriner Fakultesi Parazitoloji Anabilim Dali, Afyonkarahisar-TUBKiYE
2Afyon Kocatepe Universitesi, Veteriner Fakiiltesi I¢ Hastaliklari Anabilim Dali, Afyonkarahisar-TURKIYE
Anadolu Universitesi, Agikdgretim Fakiiltesi, Saglik Programlari Bélimdi, Eskisehir-TURKIYE

Ozet: Afyonkarahisar'da bir Saanen kegisi ciftliginde helmint enfeksiyonlarinin belirlenmesi amaciyla yapilan bu calis-
mada 187 kegiden (bir yasindan kiguk, disi) toplanan digki drnekleri, sedimentasyon, flotasyon ve Baermann Wetzel
yontemleriyle muayene edilmistir. Strongylid tip yumurta gérilen diskilar kiltiire edilerek, cins diizeyinde larva teshisle-
ri yapiimistir. incelenen kegilerin 30'u (%16.04) gesitli helmint tiirleriyle enfekte bulunmustur. Muayenesi yapilan kegi-
lerde Trichuris sp. %12.29, Protostrongylus sp. %3.74, Trichostrongylus sp. %1.60, Moniezia sp. %1.06 ve Muellerius
capillaris %0.53 belirlenmistir. Afyonkarahisar ilinde kegi helmint enfeksiyonlarina yonelik daha énce yapilmis herhangi
bir calisma bulunmamaktadir. Bu ¢alisma sonunda helmint enfeksiyonunun durumu degerlendirildiginde kegi yetistirici-
lerinin belli araliklarla hayvanlarin helmintolojik muayenelerinin yaptirilarak gerekli 6nlemlerin alinmasi gerektigi disu-
ndlmustar.

Anahtar kelimeler: Afyonkarahisar, helmint, Saanen kegisi

The Investigation of Helminth Infections in a Saanen Goats Farm in Afyonkarahisar Province
Summary: This study was carried out to detect helminth infections in a Saanen goats farm in Afyonkarahisar. Fecal
samples were collected from 187 goats (younger than one year old and female) and examined by sedimentation, flota-
tion and Baermann Wetzel methods. The samples with strongylid eggs in faeces were cultured and the larvae were
identified in the genus level. Faecal examination of goats revealed that 30 of the examined goats (16.04%) were positi-
ve for various helminth species. Infections of Trichuris sp., Protostrongylus sp., Trichostrongylus sp., Moniezia sp. and
Muellerius capillaris were detected as 12.29%, 3.74%, 1.60%, 1.06% and 0.53%, respectively in the examined goats.
Until now, there have been no data on the prevalence of helminth infections goats in Afyonkarahisar province. When
the status of helminth infections in goats was evaluated in this study, it was concluded that the goat breeders should
perform the helminthological examination periodically in these animals.

Key words: Afyonkarahisar, helminth, Saanen goats

Giris

Kegi, et, sit, deri, kil ve gubresinden faydalan-
mak icin yetigtirilen bir ¢iftlik hayvanidir. Bakim
ve beslenmesinin kolay olmasi, diger ciftlik hay-
vanlarina gore; selllozu yiksek, disuk kaliteli
ot ve besin maddelerini rahatlikla degerlendirip
et ve site cevirebilmesi nedeniyle 6nemli bir
hayvansal Urin kaynagidir. Kegi situ ile inek
sutl kargilastirildiginda protein yapisi bakimin-
dan birbiriyle benzerlik gosterse de, kegi sutiin-
de, kalsiyum, potasyum, magnezyum, fosfor ve
klor gibi mineraller, 6zellikle A vitamini, inek si-
tine gbére daha yuksek bulunmaktadir. Ayrica
kegi stlinlin bilesiminde kazeinin az bulunmasi,
inek sitine goére yag kureciklerinin daha kiguk
olmasi, sindirim rahatsizliklari olan yetigkinler-
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de, daha kolay sindirime neden olmaktadir (11).
Orta ve Kuzey Avrupa' da yetistirilen ve ylksek
sUt verimine sahip olan kegi irklarinin en tanin-
migi Saanen kegileridir. Bu irk; dél ve sut verimi
yuksek, adaptasyon kabiliyetinin iyi olmasi se-
bebiyle, Tirkiye'de, yerli kegi irklarinin (Kilis ve
Kil kegisi) 1slaht icin kullaniimistir (17).

Kiglkbas ruminantlarda paraziter enfeksiyon-
lar, 6zellikle gastro intestinal nematod enfeksi-
yonlari, ekonomik kayba neden olan énemli et-
kenlerdendir (6,25,29). Enfekte olan hayvanlar-
da bu enfeksiyonlarin genellikle subklinik sey-
retmesi nedeniyle kilo alimi, sut verimi, yapagi
dretiminin azalmasi ve karkas kalitesinin bozul-
dugu bildirilmektedir (13,26). Kegiler ise, fizyolo-
jik ve beslenme davraniglarinin sonucu olarak,
bu parazitlere daha az maruz kalmakta fakat
evcil ruminantlar igerisinde bu parazitlere karsi
en duyarli hayvanlar olarak bilinmektedir (15).
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Yuksek sit verimli kegilerde, 6zellikle ilk dogu-
munu yapan ve nematod enfeksiyonuna maruz
kalmis olanlar, bu enfeksiyona kargi daha dusik
dizeyde bir direng gostermekte ve bu da st
Uretiminin yaklagik olarak %20 azalmasina yol
acmaktadir (7).

Bu calisma ile, Afyonkarahisar'da, Saanen kegi-
si yetistiriciligi yapan bir ¢iftlikte, helmint enfeksi-
yonlarinin belirlenerek, konu ile ilgili bu ilde ya-
piimis herhangi bir galisma bulunmamasi nede-
niyle gelecek arastirmalara katkida bulunmak
amaglanmistir.
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cins duzeyinde belirlemek amaciyla digki kalti-
ru yapilmistir (13,28).

Bulgular

Calismada muayenesi yapilan 187 bas Saanen
kegisinin %16.04' Gnun (30 bas kegi) ¢esitli hel-
mint tirleriyle enfekte oldugu belirlenmistir. in-
celenen kegilerde en fazla nematod enfeksiyo-
nuna rastlanirken (%14.97), bir hayvanda ne-
matod ve sestod enfeksiyonunun beraber oldu-
gu miks enfeksiyon goézlenmistir. Sestod enfek-
siyonu %0.53 bulunmus, herhangi bir trematod
enfeksiyonuna rastlaniimamistir (Tablo 1).

Tablo 1. Enfekte kegilerde trematod, sestod ve nematod enfeksiyonu

Enfeksiyon Durumu Enfekte Hayvan Sayisi %
Trematod - -
Sestod 1 0.53
Nematod 28 14.97
Sestod + Nematod 1 0.53

Gereg ve Yontem

Diski érneklerinin toplanmasi

Toplam 187 bas Saanen kegisinin (bir yasindan
kuguk, disi) digski muayenesi yapilmistir. Her
hayvanin rektumundan alinan digkilar; numara-
landirihp, kulak numaralar yazili seffaf naylon
torbalara konulmus, bekletiimeden laboratuvara
getirilmigtir.

Enfekte kecilerde tek, iki tir ve Ug tirle enfeksi-
yon oranlari sirasiyla %13.36, %1.60 ve %1.06
belirlenmistir (Tablo 2).

Yapilan digki muayenesinde strongylid tip yu-
murta goérilen digkilardan hazirlanan digki kdl-
tirt sonucunda, enfekte hayvanlarin hepsinin
Trichostrongylus sp. ile enfekte oldugu saptan-
mistir.

Tablo 2. Enfekte kegilerin bir veya daha fazla helmint tiiriiyle enfeksiyonu

Enfeksiyon Sekli Enfekte Hayvan Sayisi %

Tek tirle 25 13.36
iki tiirle 3 1.60
Ug tiirle 2 1.06

Tablo 3. Diski muayenesi ve kilturlyle enfekte kegilerde bulunan helmint tirleri

Helmint Tiiri Enfekte Hayvan Sayisi %

Trichuris sp. 23 12.29
Protostrongylus sp. 7 3.74
Trichostrongylus sp. 3 1.60
Moniezia sp. 2 1.06
Muellerius capillaris 1 0.53

Digki érneklerinin helmintolojik yénden ince-
lenmesi

Gerekli makroskobik muayene yapildiktan son-
ra, trematod enfeksiyonlarinin belirlenebilmesi
icin Benedek sedimentasyon, sestod ve nema-
tod enfeksiyonlarinin belirlenmesi igin Filleborn
doymus tuzlu su flotasyon ve akciger nematod
enfeksiyonlarinin belirlenmesi igin  Baermann
Wetzel yontemleri kullanilarak incelenmistir.
Flotasyon ydntemiyle strongylid tip yumurta goé-
rilen digkilar birlestirilmis, bu aileye bagh turleri
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Enfekte olan kecilerde bulunan helmint tirleri
Tablo 3'de verilmis olup, en yaygin turlerin Tric-
huris sp. (%12.29), Protostrongylus sp. (%3.74)
ve %1.60 ile Trichostrongylus sp. enfeksiyonu
oldugu gérulmustdar.

Tartisma ve Sonug

Tuarkiye'de koyun ve kegilerin helmint enfeksi-
yonlari Uzerine yapilan ¢alismalara bakildigin-
da; kegilere yonelik yapilan galismalarin, koyun-
lara gbre daha az oldugu ve ¢ogu calismalara
atfen gastro-intestinal nematod enfeksiyonlarina
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daha fazla rastlanildigi bildiriimektedir (10,20).
Hoste ve Chartier (14) kegilerde klinik ve sub-
klinik gastro-intestinal nematod enfeksiyonlari-
nin, %2.5-10 canh agirlhk kaybina ve %13-25
sut verimi kaybina neden oldugunu bildirmisler-
dir. YUksek sut verimli kegilerde; 6zellikle ilk
dojgumunu yapan ve nematod enfeksiyonuna
maruz kalmis olanlarda, bu enfeksiyona karsi
daha dislik dizeyde bir direng goéruldagu ve
bunun da sit dretiminin yaklasik olarak %20
azalttigi kaydedilmigtir (7).

Bu calismada bir yasindan kigik disi Saanen
kecilerinde en fazla nematod enfeksiyonu goéril-
mus, bunu sestod enfeksiyonu takip etmis ve
herhangi bir trematod enfeksiyonuna rastlanma-
mistir. Turkiye'de Kil kegisi (1,2,9,23), Tiftik ke-
cisi (4,8,24), Sami kegisi (30) ve irklari enfeksi-
yona gore bildiriimeyen diger kegi ¢alismalarin-
da (5,16,27) gastro-intestinal sisteme yerlesen
nematod etkenlerinin cografik bdlgelere gore
farklihk gdsterdigi gérilmektedir. Bu ¢alismada,
tespit edilen nematod yayilis oranlarinin diski
bakisi ile saptanmasina bagli olarak Turkiye'de
nekropsi bakilarinda belirlenen degerlerden da-
ha disik bulunmustur (1,2,5,8,16,23,24,27).
Gul ve Tak (12), Trichuris sp. yayiliginin mev-
simsel faktorler basta olmak lzere, yas ve cinsi-
yet ile iligkili oldugunu, disi hayvanlarin erkek
hayvanlara goére, gen¢ hayvanlarin ise yasl
hayvanlara gbére daha fazla enfekte olduklarini
kaydetmislerdir. Bu calismada en yuksek oran-
da rastlanilan Trichuris sp. (%12.29), hayvanla-
rin yasadidi cografik yer farkhhgi, iklim 6zelligi,
yas! ve beslenme kosullarinin, diger ¢alismalar
ile farkllik gostermesi nedeniyle bazi ¢alismala-
ra goére disuk (2,4,5,8,9,16,23,24,27), Yaman
ve ark. (30) yaptigi ¢alismaya goére yiksek bu-
lunmustur. Yapilan ¢alismalarda (2,4,12) enfek-
siyon geng ve disi hayvanlarda daha az rastla-
nilmigtir. Bu galismada da incelenen hayvanla-
rin geng ve disi hayvan olmasi ve enfeksiyona
distk duzeyde rastlaniimis olmasi nedeniyle
karsilastirilan ¢alismalar ile (2,4,12) uyumlu bu-
lunmustur.

Turkiye'de ve dinyanin gesitli yerlerinde kegiler
Uzerinde yapilan ¢alismalarda en fazla Trichost-
rongylidae tirlerine rastlanildigi bildirilmektedir
(3,18-20). Bu calismada strongylid tip yumurta
tespit edilen 6rneklerden digki kiltiri sonucun-
da %1.60 Trichostrongylus sp.'ye rastlaniimistir.
Bu oranin dusuk bulunmasi, hayvanlarin bes-
lenme doénemindeki gecisten kaynaklandidi ve
daha az enfektif larva alimina bagh oldugu di-
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sunulmustar. Bu kani sestod enfeksiyonlari igin
de gegerlidir. Digski muayenesi ya da nekropsi
sonuglarina goére Turkiye'de kegilerde sestod
enfeksiyonlari %10-25 (4,5,24,30) arasinda bil-
dirilmistir. Calismamizda Moniezia sp.'nin (%
1.06) duslik oranda belirlenmis olmasi, arako-
nak oribatid akar yodunlugunun dusik olmasi
veya hayvanlarin kisa slrede az sayida enfekte
oribatid akar almis olma durumu ile iligkili olabi-
lecegi dusunidimustar.
Turkiye'de kegi akciger nematod etkenlerinden
Dictyocaulus filaria, Muellerius capillaris, Cysto-
caulus ocreatus ve Protostrongylus unciphorus
turleri degisik oranlarda bildiriimistir (10). Bu
calismada kecilerde disik dizeyde Protost-
rongylus sp. (%3.74) ve M. capillaris (%0.53)
kaydedilmigtir.
Afyonkarahisar'da koyun ve sigirlar Gizerine ya-
pilan onceki calismalarda trematod enfeksiyon-
larina rastlanildigi bildirilmis, bu ilin gevre kosul-
lari acisindan trematod enfeksiyonlarinda ara-
konaklik goérevini géren simdukluler icin uygun
oldugu kaydedilmistir (21,22). Bu ¢aligmada
kegilerde herhangi bir trematod enfeksiyonuna
rastlanilmamistir. Bu durum; kegilerin kisa sire
once otlatilmaya baslamis olmasi ve sinirh alan-
da otlatiimalari nedeniyle, trematod enfeksiyon-
larina arakonaklik yapan canlilari alamamalarin-
dan kaynaklandigi dusunulmuastar.
Sonug olarak bu c¢alisma ile Afyonkarahisar ilin-
de keci helmint enfeksiyonlari Uzerine bilimsel
veriler saglanmigtir. Calismada elde edilen veri-
ler, arastirma yoéresinde kegci yetistiriciligi agisin-
dan helmint enfeksiyonlari i¢in takip, kontrol ve
micadele yontemlerine ihtiyag oldugunu goster-
migtir.
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Corynebacterium pseudotuberculosis Case in a Boer Goat X Turkish Hair Goat Crossbred
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Summary: In this case report, it is intended to report the results of the clinical examination and microbiological analysis
of Corynebacterium pseudotuberculosis infection which was detected (determined) in a goat. At Goat Application and
Research Center at the University of Siirt, after the clinical examination carried out on a two-year-old female Boer goat
x Turkish Hair goat crossbred, orange sized lymph nodes in a fluctuating viscosity were found in the right submandibu-
lar and left prescapular lymph nodules. Cream and slightly greenish malodorous content was taken from the lump from
puncture. Swab sample taken from the content was sent to the University of Uludag, Faculty of Veterinary, Microbiolo-
gy Laboratory in Stuart transport medium by cold chain. Swabs were inoculated onto % 7 sheep blood agar, and incu-
bated at 37°C for 24-48 hours in both aerobic and microaerophilic conditions. After the microscopic morphology of the
colonies was examined, biochemical tests were performed according to the suspected factors and the isolate of sus-
pected bacteria was defined as Corynebacterium pseudotuberculosis which was first isolated from Boer goat x Turkish
Hair goat crossbred.

Key words: Boer goat, C. pseudotuberculosis, Turkish Hair goat

Bir Boer-Kil Kegisi Melezi Kegide Corynebacterium pseudotuberculosis Olgusu

Ozet: Bu olgu sunumunda bir kegide tespit edilen Corynebacterium pseudotuberculosis enfeksiyonunun klinik muay-
ene ve mikrobiyolojik analiz sonuglarinin rapor edilmesi amaglanmistir. Siirt Universitesi Kegi Uygulama ve Arastirma
Merkezi'nde ki iki yagl disi Boer x Kil Kegisi melezi bir kegide yapilan klinik muayeneler sonucunda sag submandibular
ve prescpular lenf yumrusunda fluktuasyon kivamli portakal blyukliginde bir siskinlik saptandi. Siskinligin punksiyonu
yapildiginda krema kivaminda hafif yesilimsi pis kokulu bir igerik alindi. Igerikten alinan svap érnegi Stuart transport
besiyeri icinde soguk zincirde Uludag Universitesi, Veteriner Fakiiltesi, Mikrobiyoloji Anabilim Dali Laboratuvarr’na
gonderildi. Alinan svap 6rnekleri %7 koyun kani katilmis kanli agarina ekildi ve hem aerobik hem de mikroaerofilik
kosullar altinda 24-48 saat boyunca 37°C'de inkiibe edildi. Kolonilerin mikroskopik morfolojileri incelendikten sonra
kuskulanilan faktorlere gore biyokimyasal testler yapildi. Stpheli bakteri izolati Corynebacterium pseudotuberculosis
olarak tanimlandi ve ilk kez Boer x Kil kegisi melezinde ortaya ¢iktig1 géraldu.

Anahtar kelimeler: Boer kegisi, C. pseudotuberculosis, Kil kegisi

Introduction

Caseous lymphadenitis (CLA) is a chronic dis-
ease of sheep and goats caused by C. pseudo-
tuberculosis characterized by the formation of
apshenian superficial or visceral lymph nodes
(6,8). The disease causes economical loss with
a decrease in the quantity and quality of wool
obtained from sheep and goats, resulting in a
decrease in carcass quality resulting from
apseler of infected carcasses and a decrease in
milk yield (8). Sources of infection are pus and
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infected material released from the lymph nodes
in infected animals. The disease spreads from
infected animals and / or from other contaminat-
ed material to other herds (11).

Corynebacterium species are pleomorphic
Gram positive, catalase positive, phospholipase
-D (PLD) exotoxin-secreting, non-spore forming,
facultative anaerobic and inert bacteria classi-
fied within the family of Corynebactericea, which
includes Corynebacterium spp., Mycobacterium
spp. and Nocardiaspecies that called CMN
group (Corynebacterium spp., Mycobacterium
spp. and Nocardiaspp). C. pseudotuberculosis
colonies having the properties of being cream-
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colored and easily degradable, and forming a
small, narrow hemolysis space; and the strains
isolated from sheep and goats are nitrate nega-
tive (11,12).

In recent years, studies have been reported on
the use of PCR methods in the etiologic diagno-
sis of CLA (3,10). In addition, it has also been
reported that the use of ELISA-based diagnostic
kit is effective in the control and eradication of
caseous lymphadenitis, and interferon y-ELISA
is more sensitive than ELISA test and is not af-
fected by antibodies induced by immunization
(7,9). The antibiotic treatments for causes of
disease are ineffective and once infected, the
animal remains infected throughout life (15).
CLA has been reported to be widespread
throughout the world for more than a century,
and is also reported to be widespread in Turkey,
and a study published in 2012 reported a 63%
incidence in small ruminants (3,6,14).

In line with the literature studied, thinking that
each study on this subject done in our country
will help to obtain new information on diagnosis
and treatment of the disease, we intended to
contribute to the diagnosis of the disease and to
the prevalence in our country by reporting clini-
cal examination and microbiological analysis of
lymphadenitis case detected for the first time in
a two years old female Boer goat x Turkish Hair
goat crossbred.

Case History

Case Description

After the clinical examination carried out on a
two-year-old, female Boer goat x Turkish Hair
goat crossbred in Goat Application and Re-
search Center at the University of Siirt, a fluctu-
ating viscous orange-sized lump was detected
in the right submandibular and prescapular
lymph nodules. Cream and slightly greenish
malodorous content was taken off by punction
of the lump ( Figure 1). The blood sample was
taken from vena jugularis of the patient to the
sterile disposable biochemistry tubes and the
patient's hematologic findings were obtained
with automatic blood cell counter (VETSCAN
HM5®, Abaxis Inc., USA). Swab samples of the
content were sent to University of Uludag, Fac-
ulty of Veterinary, Department of Microbiology
Laboratory, for examination in the Stuart
transport medium with cold chain.

Clinical Findings

The body temperature of 39.3°C, the respiratory
rate of 78 breaths/min, heart rate of 108 beats/
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Figure 1: Creamy and slightly greenish malodorous
content was taken from the lump by puncture.

min were determined by the clinical examination
of the patient and it was observed that the right
submandibular and prescapular lymph nodules
were in the size of an orange among the palpa-
ble lymph nodes (Figure 2). In the respiratory
system examination, it has been determined
that cough assessment is positive and sounds
of sclerosis were heard in the lung auscultation.
Hematological Findings

Leukocytosis and neutrophilia were detected by
hematological examination and it was deter-
mined that the erythrocyte and thrombocyte in-
dex were normal.

Figure 2: Image of the lump detected in the
right submandibular and prescapular lymph
nodeles by clinical examination.
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Microbiological Findings

The suspected lymph nodes were sampled.
Creamy slightly greenish malodorous content
was taken off by punction of the lump. Swab
sample taken from the content in Stuart
transport medium with cold chain was sent to
the University of Uludag, Faculty of Veterinary,
Microbiology Laboratory. The swab was cul-
tured on 7% sheep blood agar at 37°C for 48h.
After incubation; B-hemolytic, small, white, easi-
ly degradable colonies were observed in the
agar. After obtaining a pure culture from the
suspected colonies, Gram positive coryneform
looking bacteria were detected by staining, bac-
terial colonies were characterized and suspect-
ed colonies were tested with API systems. Sus-
pected colonies were positive for catalase, ure-
ase, maltose and glucose, but by inhibiting beta
hemolysin of Staphylococcus aureus which
were obtained from the culture collection of Uni-
versity of Uludag, Faculty of Veterinary, Depart-
ment of Microbiology, and were negative for
trehalose and xylose considered as C. pseudo-
tuberculosis (12).

Discussion

Caseous lymphadenitis (CLA) has been widely
observed all over the world more than a century
and there are studies showing that the disease
is also common in Turkey (6,14). In Siirt region,
the goat and sheep population is higher and
also the case presented in this study has been
seen in this region, thus we think that the rate of
incidence of CLA is higher in the regions where
the small cattle population is higher.

In various studies, it has been reported that the
CLA has two forms, mainly superficial and vis-
ceral (1,3,8). In those studies, it has been re-
ported that mediastinal and visceral abscess
rates for all cases are approximately between
3% and 25% (1,2). In this presented case su-
perficial form of CLA has been reported. It has
been detected by detailed clinical examinations
a fluctuating, orange-sized content in the right
submandibular and prescapular lymph nodules
which has slightly greenish, malodorous,
creamy content in it, and it was consistent with
the superficial form of CLA. Other studies
demonstrated that C. pseudotuberculosis was
not the only bacterium isolated, and there were
some other bacteria (1). For example, the dis-
tinguishing from actinobacillosis, which is limited
to the head region, was done by the color and
consistency, after the macroscopic examination
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of the content, and the separation from simple
abscess was done by defining suspicious bacte-
rial isolates as C. pseudotuberculosis , with the
microbiological examination.

There are many problems encountered in the
control of CLA, because the epidemiology, path-
ogenesis and immunogenesis of the disease
are still not fully known (4,5). Because of the
fact that the bacteria are in a thick capsule sur-
rounding the abscess, this generally leads to
failure of the treatment (1).

Consequently, it has been reported that the
most important virulence factor is phospho-
lipase D (PLD) in C. pseudotuberculosis strains,
which cause classic caseous lymphadenitis in
sheeps. Also it has been reported that PLD neg-
ative C. pseudotuberculosis strains were de-
fined as “toxminus”, as a result of chromosomal
deletions or mutations of PLD genes. And,
those cannot create abscesses specifically for
classic CLA in lymph nodes that were identified
(4). So the basic and golden diagnosis of C.
pseudotuberculosis is culture, but it is strength-
en with molecular and serological techniques.
For example; exotoxin ELISA, sonicated ELISA
and dot-blot ELISA techniques were found to be
useful screening tests for the routine diagnosis
of CLA (5). Also, C. pseudotuberculosis has
various sensitivity to different antimicrobials
(13). For effective control of CLA, it is initially
required to separate the infected animals identi-
fied in the herd and the vaccination of the
healthy animals must be done (2). Once the
sick animals are separated, precautions should
be taken to comply with hygiene rules and ani-
mals found to be diseased, should be sent to
slaughter house in the most appropriate time. In
this presented case, when the final diagnosis
established after microbiological examination
and definitive diagnosis, the animal with CLA
was separated from the herd as soon as possi-
ble and it was sent to slaughter house.

For the case presented in this report, we think
that the isolated strain may be a "toxminus"
strain and the frequently encountered CLA cas-
es are still a problem in our country and that it is
needed to give more weight to the vaccination
and eradication studies on this disease. It is
also important that this case was seen for the
first time on a Boer goat x Turkish Hair goat
cross breed. After this case, we plan to expand
our work with ongoing cases and prepare a new
study involving molecular and serological tests.
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Since the effect of the disease is very common
across the world and also among the sheeps in
our country, it is necessary to concentrate on
the studies and to detect toxins, determine the
antimicrobial susceptibility and eradication in
accordance with all these results.

References

1.

85

Adebe A, Sisay Tessema T. Determination
of  Corynebacterium pseudotuberculosis
prevelance and antimicrobial suspectibility
pattern of isolates from lymph nodes f sheep
and goats at an organic export abattoir,
Modjo, Ethiopia. Lett Appl Microbiol 2015;
61(5): 469-79.

Al-Gaabary MH, Osman SA, Oreiby AF. Ca-
seous lymphadenitis in sheep and goats:
Clinical, epidemiological and preventive
studies. Small Ruminant Res 2009; 87(1):
116-21.

Cetinkaya B, Karahana M, Atila E, Kalina R,
Baereb TD, Vaneechoutteb M. Identification
of Corynebacterium pseudotuberculosis iso-
lates from sheep and goats by PCR. Vet
Microbiol 2002; 88(1): 75-83.

Dorella FA, Pacheco LG, Seyffert N, Portela
RW, Meyer R, Miyoshi A, Azevedo V. Anti-
gens of Corynebacterium pseudotuberculo-
sis and prospects for vaccine development.
Expert Rev Vaccines 2009; 8(2): 205-13.
ilhan Z. Koyunlarda Coynebacterium
pseudotuberculosis’in ELISA ve Dot-Blot
ELISA ile teshisi. Turk J Vet Anim Sci 2003;
27(6): 1327-33.

ilhan FS. Koyunlarin kazetz lenfadenitis
enfeksiyonunda patolojik bulgular. Van Vet J
2008; 19(1): 23-8.

Kaba J, Kutschke L, Gerlach GF. Develop-
ment of an ELISA for the diagnosis of
Corynebacterium pseudotuberculosis infec-
tions in goats. Vet Microbiol 2008; 78(2):
155-63.

Kumar J, Singh F, Tripathi BN, Kumar R,
Dixit SK, Sonawane GG. Epidemiological,
bacteriological and molecular studies on
caseous lymphadenitis in Sirohi goats of
Rajasthan. Trop Anim Health Pro 2012; 44
(7): 1319-22.

Menzies Pl, Hwanga YT, Prescott JF. Com-
parison of an interferon-gamma to a phos-
pholipase D enziyme-linked immunosorbent
asssay for diagnosis of Corynebacterium
pseudotuberculosis infection in ecperimen-
tally infected goat. Vet Microbiol 2004; 100

10.

1.

12.

13.

14.

15.

Erciyes Univ Vet Fak Derg 15(1), 82-85, 2018

(1): 129-37.

Pacheco LGC, Roberta RP, Thiago LPC,
Fernanda AD, Robson CB, Renato C,
Marcilio NLF, Sergio CO, Roberto M, Fran-
cisco SFA, Anderson M, Vasco A. Multiplex
PCR assay for identification of Croynebacte-
rium pseudotuberculosis from pureceltures
and for rapid detection of this pathogen in
clinical samples. J Med Microbiol 2007; 56
(4): 480-6.

Quinn PJ, Markey BK, Leonard FC. Coryne-
bacterium species. Fitzpatric ES. Hartigan
PJ. eds. In: Veterinary Microbiology and
Microbial Disease. UK: John Willey& Sons
LTD, 2004; pp. 207-12.

Quinn PJ, Carter ME, Markey BK, Carter
GR. Clinical Veterinary Microbiology. First
Edition. London: Mosby International Lim-
ited, 1994; pp. 820-5.

Sakmanoglu A, Hadimli HH, Erganis O,
Pinarkara Y, Sayin Z, Kav K. Koyunlardan
izole edilen Corynebacterium pseudotuber-
culosis suslarinin identifikasyonu ve anti-
biyotiklere duyarliliklari. Eurasian J Vet Sci
2015; 31(1): 116-21.

Ural K, Haydardedeoglu AD, Cedden F,
Guzel M, Ogzyildiz Z, Cantekin Z. Coryne-
bacterium pseudotuberculosis infection in
SaanenxKilis crossbred (White) goats in
Ankara, Turkey and effective kanamycin
treatment: A prospective, randomized, dou-
ble-blinded, placebo-controlled clinical trial.
Small Ruminant Res 2008; 77(1): 84-8.
Voigt K, Baird GJ, Munro F, Murraya F,
Brilisauer F. Eradication of caseous lym-
phadenitis under extensive management
conditions on a Scottish hill farm. Small Ru-
minant Res 2012; 106(1): 21-4.

Correspondence

Glilsah AKGUL

University of Siirt, Faculty of Veterinary,
Department of Internal Medicine, Siirt- TURKEY
Phone: 0484 223 3255

E-mail: gulsahvet@hotmail.com



10.

11.

12.

13.

14.

15.

16.

Yazim Kurallarn

Erciyes Universitesi Veteriner Fakiiltesi Dergisi'nde veteriner
bilimlerini ilgilendiren alanlarda orijinal arastirmalar, olgu
sunumlari, arastirma notlari, kisa bildiri, derleme ve editére
mektup yayimlanir.

Bitlin eserler yayin kurulunun ve danisma kurulunun
onayindan gegctikten sonra yayimlanir.

Dergide yayimlanacak yayinlar igin resmi dil Turkge'dir.
ingilizce yazilmis eserler de yaymlanabilir. ingilizce
hazirlanmig makalelerin yayimlanmasina oncelik verilir.
Yayinlar A4 tipi formatta, ¢ift aralik, Arial ve 10 punto olarak
yazilmahdir. Her kenardan 2.5 cm bosluk birakilarak,
sayfalarin sag altina numara verilmelidir. Resimler, sekiller ve
kaynaklar dahil orijinal makaleler 14, derlemeler 14, olgu
sunumlari, arastirma notu ve kisa bildiriler 7 sayfayi
gegcmemelidir.

Daha 6nce kongrelerde teblig edilmis ve 6zeti yayimlanmis
calismalar, bu ozelligi belirtimek Uzere kabul edilebilir.
Arastirma herhangi bir kurulus tarafindan desteklenmis ise
makalenin bashginin son kelimesi Uzerine yildiz (*)
konularak kapak sayfasinda dipnot olarak belirtilir.

Etik kurul onayi gerektiren calismalarda Etik Kurul onayi
alinan kurumun adi ve onay numarasi Gere¢ ve Yontem
kisminda belirtiimelidir.

Arastirma makalesi; Kapak Sayfasi - Tirkge Ozet - Anahtar
kelimeler - Ingilizce Ozet (Summary) - ingilizce Anahtar
Kelimeler (Key words) - Giris - Gere¢ ve Yontem - Bulgular -
Tartisma ve Sonug - Tesekkdr - Kaynaklar - Tablo ve Sekiller
- Sorumlu yazar (Correspondence) bdluimlerini igerecek
sekilde dlzenlenmelidir. Metin icindeki tim basliklar koyu
yazilmahdir. Metin iginde paragraf girintisi yapilmamali,
devamli satir numarasi verilmelidir. Sayfa numaralari sag alt
késeye yazilmahdir.

Kapak sayfasinda sadece Tirkge makale basligi (koyu ve ilk
harfleri bilyiik), ingilizce baslik (ilk harfler biiyiik), kisa baslik
(40 karakteri gegmemeli ve ilk kelimenin ilk harfi bulylk,
digerleri kiiglk olarak yazilmaldir), yazar adlari (unvansiz),
calistiklari kuruma ait bilgiler (soyadi Ustine numara konulup
dipnot olarak, unvansiz) verilmelidir.

Tirkge ve Ingilizce ozetler kapak sayfasindan sonraki
sayfaya yazimahdir. Ozet kisimlari makale baslg,
calismanin amaci, gere¢ ve yéntem, bulgular ve galismada
varilan sonuglari icerecek sekilde hazirlanmaldir.

Ozet metni, makale baghgi (kelime bas harfleri biyiik, diger
harfler kiigcik olacak sekilde ve ortali ve bold bigimde)
yazildiktan sonra bashgin altinda en fazla 250 kelime
olmalidir. Paragraf yapilmamalidir. Ozet kisminda kisaltma
kullanilacaksa, kisaltmalar ilk kez kullanildiginda agik olarak
yazilmali, daha sonra 0zet iginde hep ayni kisaltma
kullaniimahdir.

ingilizce Ozet (Summary): Ingilizce makale baghg! (kelime
bas harfleri bliylik, diger harfler kiigiik olacak sekilde ve ortali
ve bold bigimde) yazildiktan sonra baghgin altinda en fazla
250 kelime olmalidir. Paragraf yapilmamalidir. Ozet kisminda
kisaltma kullanilacaksa, kisaltmalar ilk kez kullanildiginda
aclk olarak yazilmali, daha sonra O6zet icinde hep ayni
kisaltma kullaniimalidir.

Anahtar Kelimeler: Tiirkge ve Ingilizce olarak 6zetlerin altina,
alfabetik sira ile ilk kelimenin bas harfi bayuk, digerleri kiigiik
harfle (6zel isimler bas harfi blyUlk) en fazla 5 kelime olarak
yazilmahdir. Anahtar kelimelerin Tirkiye Bilim Terimleri'nden
segilmesine 6zen gosterilmelidir.

Girig béliminde calisma ile dogrudan iligkili kisa literatr
bilgisi verilmeli, bu kismin son paragrafina galismanin
hipotezi ve amaci yaziimaldir. Bu bolim 2 sayfayi
gegcmemelidir.

Kullanilacak alt bagliklar paragraf girintisi yapiimadan italik,
ikinci alt baslklar normal yaz tipinde olacak sekilde
hazirlanmahdir.

Bulgular; kisa, 6z ve anlasilir bir sekilde yaziimalidir.
Tablolarda  gosterilen  verilerin  tekrar  yazilmasindan
kacinilmalidir. Kullanilacak alt bagliklar paragraf girintisi
yapillmadan italik, ikinci alt basliklar normal yazi tipinde
olacak sekilde hazirlanmalidir. Tablo ve sekillerin metinde
gececegdi yer, alti ve Ustl gizgili olarak belirtiimelidir.

Tartisma ve Sonug bélimine, galismadan ¢ikarilan sonuglar
ve yargilari iceren kisa bir sonug paragrafi eklenmelidir.
Kisaltmalar ilk kez kullanildiginda agik olarak yazilmal daha
sonra makale iginde hep ayni kisaltma kullaniimahdir.
Ondalik ifadeler nokta kullaniimalidir.

Yazi icinde gegen tir isimleri ve anatomik terimler gibi
Latince ifadeler italik karakterle yazilmalidir. Tum 6lgl
birimleri SI (Systeme Internationale)’e gére verilmelidir.

Tablo ve sekil basliklarinin yalnizca ilk harfleri biylk
olmalidir. Tablolar kaynaklar kismindan sonra, her bir tablo

20.

21.

22.
221

22.2.

22.3.

22.4.

22.5.

22.6.

22.7.

22.8.

. Kaynak sureli yayin ise;

ayri sayfada olacak sekilde verilmelidir. Tablo basliklari
Tablo 1. seklinde numaralandiriimahdir. Tablolarda i¢ ve yan
kilavuz cizgiler kullanilmamalidir. Tablo yazisi tablonun
Ustine yazilmali, tabloda gegen kisaltmalar tablo altinda
belirtiimelidir.

Her resim, grafik ve gizim; sekil olarak kabul edilip Sekil 1.
gibi yazilmali, her biri ayri sayfada olacak sekilde verilmelidir.
Resimler 300dpi ¢ozlintrlikte olmalidir. Resimlerin fotokopisi
kabul ediimemektedir. Kullanilan resimlerin dergide renkli
basiimasinin istenilmesi durumunda Ucret talep edilecektir.
Derlemeler, orijinal olmasi, en son yenilikleri icermesi,
yazarlarin konu ile dogrudan iligkii en az 3 adet
calismalarinin olmasi ve bunlarin derleme iginde kullaniimasi
durumunda yayinlanmak Uzere kabul edilebilecektir.
Derlemeler kapak sayfasi, Tirkge Ozet - Anahtar kelimeler -
ingilizce Ozet (Summary) - ingilizce Anahtar Kelimeler (Key
words) - Girig, konunun kendine ait alt basliklari, Sonug,
Kaynaklar, Tablo ve Sekiller ve Sorumlu vyazar
(Correspondence) bélimlerini icerecek sekilde
diizenlenmelidir. Derlemelerde kullanilacak alt bagliklar
paragraf girintisi yapilmadan italik, ikinci alt bagliklar normal
yaz! tipinde olacak sekilde hazirlanmalidir.

Olgu Sunumlari, Tiirkge Ozet - Anahtar kelimeler - ingilizce
Ozet (Summary) - Ingilizce Anahtar Kelimeler (Key words) -
Giris - Olgu(lar) - Tartisma ve Sonug - Kaynaklar - Tablo ve
Sekiller ve Sorumlu yazar (Correspondence) bdlimlerini
icermelidir. Kullanilacak alt basliklar paragraf girintisi
yapilmadan italik, ikinci alt basliklar normal yaz tipinde
olacak sekilde hazirlanmalidir.

Metin iginde belirtilen tim kaynaklar "Kaynaklar" listesinde
yer almalidir. Kaynaklar yazilirken alfabetik siraya konulmal,
noktalama isaretlerine 6rneklerde gdsterildigi sekilde dikkat
edilmeli ve yazi iginde her kaynaga ait numara ilgili olan
cumlenin sonunda parantez iginde mutlaka belirtiimelidir.
Dergi kisaltmalari Index Medicus ile uyum igerisinde
olmalidir. Arastirma makalelerinde en fazla 30, derlemelerde
45 ve olgu sunumlarinda ise 15 kaynak kullaniimahdir.
Kaynaklar;

yazar(lar)in soyad(lar)i ve
isim(ler)inin bas harf(ler)i, makale ismi, dergi ismi, yil, cilt
(olmasi durumunda), sayi ve sayfa numaralari belirtiimelidir.
Ornek: Kaldhone P, Nayak R, Lynne AM, Dvaid DE,
McDermott PF. Characterisation of Salmonella enterica
serovar Heidelberg from Turkey-associated sources. Appl
Environ Microbiol 2008; 74(16): 5038-46.

Kaynak editorli kitaptan bir bolim ise; yazar(lar)in soyad(lar)i
ve isim(ler)inin bas harf(ler)i, bolim ismi, editér soyad(lar)i ve
isim(ler)in bas harfi, kitap ismi, kaginci baski oldugu, baski
yeri, yayinevi adi, basim vyl ve sayfa numara(lar)
belirtiimelidir.

Omek: Hornbeck P. Assay for antibody production. Colign
JE. Kruisbeek AM. Marguiles DH. eds. In: Current Protocols
in Immunology. New York: Greene Publishing Associates,
1991; pp. 105-32.

Kaynak kitap ise; yazar(lar)in soyad(lar)i ve isim(ler)inin bas
harf(ler)i, kitap ismi, kaginci baski oldugu, baski yeri, yayinevi
adi, basim yili ve sayfa numara(lar)i verilmelidir.

Ornek: Fleiss JL. Statistical Methods for Rates and
Proportions. Second Edition. New York: John Wiley and
Sons,1981; p.103.

Kaynak editorli kitap ise; yazar(lar)in soyad(lar)i ve
isim(ler)inin bas harf(ler)i, eds kisaltmasi, kitap ismi, kaginci
baski oldugu, baski yeri, yayinevi adi, basim yili ve sayfa
numara(lar)i verilmelidir.

Ornek: Balows A, Mousier WJ, Herramafl KL, eds. Manual
of Clinical Microbiology. Fifth Edition. Washington DC: IRL
Press, 1990; p. 37.

Kaynak kongre bildirisi ise; yazar(lar)in soyad(lar)i ve
isim(ler)inin bas harf(ler)i, bildiri ismi, kongre adi, kongrenin
yapildigi ay ve tarih, yil, sehir ve (lke bilgileri verilmelidir.
Omek: Entrala E, Mascarp C. New structural findings in
Cryptosporidium  parvum oocysts. Eighth International
Congress of Parasitology (ICOPA VIII). October, 10-14, 1994;
izmir-Tirkiye.

Tezler;

Kaynak tez ise; yazarin soyadi ve isminin bas harfi, tezin
ismi, tezin tlrd, enstitld ismi, sehir, tezin kabul yili ve sayfa
numara(lar)i belirtiimelidir.

Ornek: Erdem V. Képek gdz hastaliklarinda klinik
oftalmoskopik ve ultrasonografik bulgularin degerlendiriimesi,
Doktora tezi, Ankara Univ Sag Bil Ens, Ankara 2003; s. 1-2.
Kaynak internette bulunan bir web sitesi ise, yazar(lar)in
soyad(lar)i ve isim(ler)inin bas harf(ler)i, (yazar adi yoksa
web sitesinin veya kaynaginin adi) yazilir. Daha sonra
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sirastyla yili, makalenin adi, varsa yayinci, internet adresi ve
erisim tarihi belirtilir. Kaynak olarak web siteleri kullanilacak
ise sinirll sayida olmasina ve resmi web sitelerinin
kullaniimasina 6zen gosterilmelidir.

Ormnek: Mevzuati Gelistirme ve Yayin Genel Mudurligu
Mevzuat Bilgi Sistemi, 30.06.2013, Tiurk Gida Kodeksi Gida
Katki  Maddeleri ~ Yonetmeligi, Tirkiye  Cumhuriyeti
Basbakanlik,
http://www.mevzuat.gov.tr/Metin.Aspx?MevzuatKod=7.5.185
32&Mevzuatlliski=0&sourceXmlSearch=katki, Erisim tarihi:
23.02.2016.

Eserler dergide yayimlandiktan sonra, bitiin sorumluluk
sahiplerine aittir.

24,
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Yazilar goénderilirken son kontrol listesi izlenecek ve yayin
hakkinin devri sézlesmesi tim yazarlarca isim sirasina goére
imzalanacaktir.  Yazim  kurallarina  uygun olarak
hazirlanmayan ve yayin hakki devir so6zlegsmesi
bulunmayan yayinlar igleme alinmayacaktir.

Yazilar, ercvet@gmail.com adresine  goénderilmelidir.
Yazigmalar igin, makale sonunda ayri bir sayfada, yazar adi,
unvani yazilip, haberlesme adresi, telefon, fax numarasi ve
e-mail adresi yazilmalidir.


http://www.mevzuat.gov.tr/Metin.Aspx?MevzuatKod=7.5.18532&MevzuatIliski=0&sourceXmlSearch=katkı
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Instructions to Authors

The Journal of Faculty of Veterinary Medicine, Erciyes
University publishes original papers, short communications,
case reports, letter to editor and original review articles related
to the field of Veterinary Medicine.

Editorial board and advisory committee must prove all
manuscripts before considered publication.

Formal language of manuscripts is Turkish. However,
manuscripts in English, German, and French are
also accepted. And the beginning of the manuscript must
contain the Turkish and English summaries.

Original manuscripts must be typed in Word program and
e-mail to ercvet@gmail.com.

Manuscript must contain a separate page (as a last page of
the manuscript) including the corresponding author's
name, his/her title, communication address, phone
number, fax number, and e-mail address.

Original papers and reviews should normally not exceed 12
and 15 pages respectively. Case reports, research notes and
short communications also should not exceed 6 pages
including tables and figures. Manuscripts must be printed
A4 papers. Font size must be 10 pt (Arial) and legible.
Manuscripts must be type written with double spacing and
wide margins (3cm each side). All pages must be numbered
consecutively.

Studies were partially presented in a national or
international meeting or published as an abstractin any
journal can be published with indication of this status at
the bottom of the page (footnote). In the same page,
information should be included on any institutions or
individuals who financially contributed to the work. This
information must be showed in the running title of the
manuscript as an asterisk also seen at the bottom of the page
(footnote).

Copyright Release form must be filled and signed by all
authors. Final checklist should also be followed.

The manuscript must be submitted with Animal Care and
Use Committee report if the work requires.

Manuscript must be organized as follows: Summary (Turkish
and English), Key Words, Introduction, Material and Methods,
Results, Discussion and Conclusion, Acknowledgements,
References, Tables, Figures, Charts, Graphs and
Photographs and their explanations. All titles of sections
must start with capital letter and be bold. Paragraphs in the
text should not indented, but lines should be numbered.

The cover page should be supplied as a separate page
and include: running title, max 40 characters in English with
the first letters capital, the name(s) of the author(s) without
titles, affiliations and complete postal address of all
author(s). Superscript numbers should be given to the
surnames of authors as affiliation information.

The title page must contain the Turkish and English
summaries (up to 200 words) with no paragraph and not more
than five Key Words in Turkish and English. Key Words must
be placed below summary with an alphabetical order. Only the
first Key Word must start with a capital letter.

Abbreviations should be defined when first used and be
consistent throughout the text.

Names of tables and figures must be given in a separate
page. Through the manuscript, tables and figures must be
replaced a proper place and contain  descriptive
information related to the table or figure. Descriptive
information must be placed above the tables but below the
figures in the text with any explanations or footnotes below.
Title of figure and photographs must be numbered in order
as figure 1, figure 2 or so. Each page must contain no more
than one figure or table. Figures must be suitable for high
quality print. Line drawings should be printed by laser or inkjet
printer. Lines in tables should be hidden.

All cited works in the text must be present in literature
section. References must be assembled alphabetically. In the
text, they should be referred with numbers. Places must
be indicated within the text. Periodicals, books, multi
author books, chapter of a book and other references must be
given as follows: Journal titles should be abbreviated
according to the Index Veterinarius.
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Species names and anotomical terms in Latin should be italicized.
All measurement specifications must follow the S| (Systeme
Internationale) units.

Photographs must be of good quality, black and white and printed
on glossy paper. Photocopies of photographs are not acceptable.
Color photographs are accepted but the contributor must meet
money charge. Also, if color photographs are desired or necessary
all needed material must be provided. Photographs should be
clearly marked on the reverse side with the number, author's name
and orientation (top), use a soft pencil.

Review articles are considered for publications if they are original
and contain recent developments. Reviews contain title as in
research manuscripts, summary, introduction, subtitles appropriate
for the review, result and literature cited. Key Words are also
added.

Case reports must contain Summary, Key Words, Introduction,
Case(s), Results and Discussion, and Literature cited.

Literature;

If the source is a periodical, citation must be done as shown below
example: Kaldhone P, Nayak R, Lynne AM, Dvaid DE, McDermott
PF, Logue CM, Foley SL. Characterisation of Salmonella enterica
serovar Heidelberg from turkey-associated sources. Appl Environ
Microbiol 2008; 74(16): 5038-46.

If the source is from chapter of a book with an editor, citation must
be done as shown below
example: Hornbeck P. Assay for antibody production. Colign JE.
Kruisbeek AM. Marguiles DH. eds. In: Current Protocols in
Immunology. New York: Greene Publishing Associates, 1991; pp.
105-32.

If the source is a book, citation must be done as shown below
example: Fleiss JL. Statistical Methods for Rates and Proportions.

Second Edition. New York: John Wiley and Sons,1981; p.103

If the source is whole book with an editor, citation must be as below.
example: Balows A, Mousier WJ, Herramafl KL, eds. Manual of
Clinical Microbiology. Fifth Edition. Washington DC: IRL Press,
1990; p. 37.

If the source is from meeting, citation must be done as shown below
example: Entrala E, Mascarp C. New structural findings in
Cryptosporidium parvum oocysts. Eighth International
Congress of Parasitology (ICOPA VIII). October, 10-14, 1994; izmir-
Turkiye.

If the source is from a thesis, citation must be done as shown below
example: Erakinci G. Investigation of Antibodies Against Parasites
in Blood Donors. PhD Thesis. Ege Univ. Institute of Health
Sciences. Parasitology Program, Izmir-Turkey, 1993.

The source is a website on the internet, the initials of the authors’
surnames and names (if there is no name of author the name of the
website or of the source) are written. Then the years and title of the
article, Publisher (if any), internet address and arrival date are
specified in this order.

If websites are to be used as source, care must be taken to keep it
limited and the website to be official.

Example: TUIK. Hayvancilik istatistikleri.
http://www.tuik.gov.tr/hayvancilik.app/hayvancilik.zul; Accessed

Date: 14.03.2010.
Once the studies one published in the journal, all the responsibility
belongs to the authors.
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SON KONTROL LISTESI

Makalenizi géndermeden 6nce litfen bu bélimdeki maddelerle karsilastirma yapiniz ve eksiklikleri

gideriniz.

Eksiksiz doldurulmus ve butlin yazarlarca imzalanmis “Telif Hakki Devri Formu”
(http://ercvet.gmail.com adresinden ulagabilirsiniz) makale ile birlikte gdnderildi.

Metnin tamamu ¢ift aralikli (5 mm) yazildi (Ozetler, tablolar, sekil alt yazilari, kaynaklar v.d. dahil).
Her bir kenarda 2,5 cm bosluk birakildi.

Yazilar 10 punto (Arial) ile yazildi.

Satir numaralari verildi.

Kapak sayfasinda, makalenin bashgi (sadece yazim dilindeki) koyu (bold) yazildi, kisa baslik
eklendi.

Kapak sayfasinda, yazar isimleri agik olarak yazildi (kisaltma yok).
Kapak sayfasina dipnot (varsa) eklendi.

Turkge baslk yazildi.

Tarkce 6zet yazildi.

Turkge anahtar kelimeler (alfabetik sirali ve ilk kelimenin ilk harfi blytk digerleri kiigtk harfle
yazildi) verildi.

ingilizce baslk yazildi.

ingilizce 6zet yazild.

ingilizce anahtar kelimeler verildi.

Sekillerin orijinal halleri eklendi.

Metin iginde sekiller ardigik numaralandi.

Sekil boyutlar min.=8x20; max.=16x20 cm.
Metin iginde tablolar ardigik numaralandi.
Tablo boyutlari min.=8x20 cm; max.=16x20 cm.
Sekil ve tablolarin metin iginde gelmesi istenilen yer belirtildi.
Sekiller listesi ayri bir sayfa olarak hazirlandi.
Her sekil ayri sayfaya yerlestirildi.

Tablolar listesi ayri bir sayfa olarak hazirlandi.
Her tablo ayri sayfaya yerlestirildi.

Kaynaklar yazim kurallarina uygun yazildi.

Yazigma adresi verildi.
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Copyright Release Form has been enclosed, completed and signed by all authors
(http://ercvet.gmail.com).

Entire paper has been 5 mm double-spaced (abstract, tables, captions/legends, references).
Margins have been 2,5 cm each side.
Font size has been 10 pt (Arial).

Lines have been numbered.
Title of the manuscript has been written bold and short title added on the cover page.
Author(s) names have been fully written (not abbreviated) on the cover page.

Footnote has been given on the cover page (if necessary)

English title has been given.

English summary has been given.

English keywords have been given alphabetically.

Turkish title has been given.

Turkish summary has been given.

Turkish keywords have been given alphabetically.

Orijinal figures have been enclosed.

Orijinal figures have been prepared correctly according to instructions.
Figures have been referred to consecutively in the paper.

Dimensions of figures have been min =8x20 cm; max.=16x20 cm.
Tables have been referred to consecutively in the paper.

Dimensions of tables have been min =8x20 cm; max.=16x20 cm.
Figures and tables have been stated requiring put on the manuscript.
Names of figures have been given on a separate page as figure list.
Each figure has been given on a separate page.

Names of tables have been given in a separate page as table list.
Each table has been given on a separate page.

References has been typed according to instructions.

Corresponding address has been given.
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