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Ozet:Bu calismada Mardin’de satisa sunulan toplam 40 ¢ig siit rneginin bazi fizikokimyasal ve mikrobiyolojik 6zellikleri
incelenmistir. Sut 6rneklerinin pH degerinin ortalamasi 6.56, titrasyon asitliginin %0.191, yogunlugunun 1.029 g ml?,
kurumadde miktarinin %12.46, yagsiz kurumadde miktarinin %8.89, yag miktarinin %3.57, protein miktarinin %3.07, kil
miktarinin %0.72, TAMB sayisinin 6.62 log kob ml?, koliform bakteri sayisinin 4.98 log kob ml! ve kiif-maya sayisinin 4.87
log kob ml?! oldugu tespit edilmistir. Calismada incelenen ¢ig siit 6rneklerinde yapilan analizlerde 6rneklerin kalitelerinin
yeterli dizeyde olmadigl, énemli bir kisminin (%95’inin) Tirk Gida Kodeksi Cig Sutlin Arzina Dair Teblig’ine uymadig
belirlenmistir.

Anahtar Kelimeler: Siit, Mikrobiyolojik 6zellik, Fizikokimyasal é6zellik.

Some Physicochemical and Microbiological Properties of Raw Milk Sold in Mardin

Abstract: In this study, some physicochemical and microbiological properties of 40 raw milk samples sold in Mardin were
investigated. As the average of the milk samples examined pH value 6.56, titration acidity 0.191%, density 1.029 g ml, dry
matter amount 12.46%, dry fat content 8.89%, fat amount 3.57%, protein amount 3.07%, ash amount 0.72%, the number of
total aerob mesophilic bacteria was 6.62 log cfu ml, the number of coliform bacteria was 4.98 log cfu ml'1and the number
of mold-yeast was 4.87 log cfu mlL. In the analysis of raw milk samples, it was determined that the quality of the samples
was not sufficient and that a significant part (95%) did not comply with the Turkish Food Codex Communiqué on the Supply

of Raw Milk.

Keywords: Milk, Microbiological properties, Physicochemical properties.

Giris

Sit icerigindeki immiinoglobulinler, enzimler,
enzim inhibitorleri, hormonlar, antibakteriyel
ajanlar gibi protein ve peptit yapili 6geler ile yag
asitleri, vitamin ve minerallerden dolayl canlinin
blylime ve gelismesinde 6nemli bir role sahiptir
(Beykaya ve ark., 2017; Fox ve McWeeney, 2003;
Maijala, 2000; Miller ve ark., 2000). Ayrica sit
mikroorganizma icin de iyi bir gelisme ortamidir.
Ozellikle ¢ig siite iretim ve depolanmasi sirasinda
bulasan cesitli mikroorganizmalar, hizli bir sekilde
gelismekte ve siitte istenmeyen degisikliklere neden
olabilmektedir. Bu nedenle sit, sagimin hemen
ardindan sogutulmali ve igme siitline ya da diger siit
Urlnlerine islenmelidir (Késer ve Tunail, 1985;
Tekinsen, 1996).

Ulkemizde iiretilen siit miktari 22 milyon ton
civarindadir (TUIK, 2018). Tirkiye’de Uretilen siitiin
yaklasik %49’u yakini sanayide islenerek tiiketime
sunulmakta, %32’si hanede igme siitl ve sut Grlind
(peynir, yogurt vb.) seklinde kullanilmakta ve %11’i

mandiralar disinda direk olarak satiimaktadir
(Anonim, 2016). Herhangi bir sil  islem
(pastérizasyon ve UHT) gecirmemis sit (cig sut/
sokak sutl/ agk sit)  uygun  kosullarda
sagilmadiginda ve depolanmadiginda insan sagligini
tehdit eden cesitli hastalik etkenlerini
icerebilmektedir (Akin ve ark., 2016). Ulkemizde siit
ve siit Urlinlerine ait standartlar ve bu standartlarin
denetlenmesine dair yasa ve yOnetmelikler
olmasina ragmen uretilen sttin buyik bir kisminin
uygun olmayan kosullarda tiketiciye ulasmasi halk
saghgl acisindan sorun olusturmaktadir (Kesenkas
ve Akbulut, 2010). Ulkemizde ¢ig sitin vyerel
perakendeciler tarafindan son tiketiciye arzina
iliskin hususlar Turk Gida Kodeksi Cig Sttin Arzina
Dair Teblig’de belirtilmektedir (Anonim, 2017). Bu
arastirmada, Mardin’de yerel perakendeciler
tarafindan satisa sunulan ¢ig inek sitlerinin bazi
fizikokimyasal ve mikrobiyolojik 6zelliklerinin tespit
edilmesi ve sitlerin kalitesinin degerlendirilmesi
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amaclanmistir. Elde edilen sonuglarin daha o6nce
yapilan benzer arastirmalar ile karsilastiriimasiyla
¢ig sltlerin (sokak suti) kalitelerinde bir gelisme
olup olmadigini belirlenecektir. Ayrica arastirmamiz
satisa sunulan ¢ig sltlerin Tark Gida Kodeksi Cig
Sutlin Arzina Dair Teblig’e uygunlugunu ortaya
koymak agisindan énem tasimaktadir.

Materyal ve Metot

Arastirmanin materyalini Subat 2018 tarihinde
Mardin’de farkli noktalarda satisa sunulan toplam
40 ¢ig inek sutu olusturmustur. Sut ornekleri 500
ml’lik steril cam siselere yaklasik 200-300 ml kadar
alinmis ve sogukta muhafaza edilerek, Mardin
Artuklu Universitesi Saglik Meslek Yiiksekokulu
laboratuvarlarina getirilmis ve siitlerde asagida
belirtilen analizler yapilmistir.

Fizikokimyasal analizler:Cig siitlerinin pH
degerleri pH metre kullanilarak, asitlik degeri alkali
titrasyon yontemi ile belirlenmistir (Oysun, 2011).
Cig sttlerde kurumadde orani gravimetrik yénteme
gore ve vyag orani 0-8 taksimatli 0Ozel st
bltirometresi ile  Gerber yontemine gore
belirlenmistir (Anonim, 1989; IDF, 1982). Sit
orneklerinde vyagsiz kurumadde orani, toplam
kurumadde degerinden yag degerinin ¢ikariimasiyla
belirlenmistir (Metin, 2010). Protein orani, mikro
Kjeldahl yontemi ile azot miktarlarinin saptanmasi
ve bulunan azot miktarinin 6,38 faktorli ile
carpilmasi ile hesaplanmistir (Metin, 1998). Sit
orneklerinde yogunluk tayini laktodansimetre ile
saptanmistir (Oysun, 2011).

Mikrobiyolojik Analizler:Sit 6rnekleri toplam
aerobik  mezofilik bakteri (TAMB) sayisinin
belirlenmesi amaciyla Plate Count Agar, (Merck)
koliform bakteri sayisinin belirlenmesi amaciyla
Violet Red Blie Agar (Merk) ve maya-kif sayisinin
belirlenmesi amaciyla Potato Dextrose Agar
besiyerine dokme plak yontemi kullanilarak paralel
ekim yapilmistir. Petri kutulari TAMB sayimi igin
32°C’de 48 saat, koliform bakteri sayimi icin 37°C de
24 saat sure ve kiif-maya sayimi igin 25°C de 5 gin
inkiibe edilmis ve sayim sonuglar logaritmik
transformasyona tabii tutulduktan sonra log kob ml
L olarak verilmistir (Késer ve Tunail, 1985).

Bulgular

Arastirmada incelenen sit orneklerinin bazi
fizikokimyasal ve mikrobiyolojik Ozeliklerine ait
degerler Tablo 1 ve Tablo 2’de verilmistir. Yapilan
analiz sonucunda ¢ig sit orneklerinin ortalama pH
degeri 6.56, titrasyon asitligi %0.191, yogunlugu
1.029 g ml?, kurumadde miktari %12.46, yagsiz
kurumadde miktari %8.89, yag miktari %3.57,

protein miktari %3.07, kil miktar %0.72 olarak
belirlenmistir. Orneklerin TAMB sayisinin 6.62 log
kob ml?%, koliform bakteri sayisinin 4.98 log kob ml?
ve kif-maya sayisinin 4.87 log kob ml? oldugu
saptanmistir.

Tablo 1. Sit 6rneklerinin fizikokimyasal 6zelikleri

Yagsiz
Asitlik  Yogunluk  Kurumadde Kurummadde Yag  Protein Kal

PH  (%LA)  (gml?) (%) (%) (%) (%) (%)
En disiik 6.28 0.133 1.023 10.96 8.34 200 241 061
En yiiksek 6.80 0276  1.033 13.85 9.89 450  3.66 083
Ortalama 6.56  0.191 1.029 12.46 8.89 357 307 072

Tablo 2. Sit 6rneklerinin mikrobiyolojik 6zelikleri

Toplam Aerob

Mezofilik Bakteri ~ Koliform Bakteri Maya-Kuf
(log kob ml%) (log kob mlI%) (log kob ml?)
En disik 4.30 2.00 3.00
En ylksek 8.66 6.75 7.65
Ortalama 6.62 4.98 4.87

Tartisma ve Sonug

Calismamizda c¢ig sitlerin tasimasi gereken
ozellikler Tark Gida Kodeksi Cig Siitlin Arzina Dair
Teblig'de belirtilen degerler kapsaminda
degerlendirilmistir  (Anonim, 2017). Bu teblig
kapsaminda ¢ig inek sdtlerinin titrasyon asitligi
degerlerinin % sut asidi cinsinden %0.135-0.200
arasinda, protein degerlerinin en az %2.8, yag
degerinin en az %3.4, yagsiz kurumadde degerinin
en az %8.5 ve yogunlugunun 1.028 g ml! olmasi
gerektigi belirtilmistir. Ayni tebligde ¢ig inek
sttlinin tesadifi 6rnekleme ile yapilan kontrollerde
toplam canli bakteri sayisinin 30°C'de 100.000 adet
ml Yden daha diisiik olmasi gerektigi bildirilmistir
(Anonim, 2017).

pH degerleri:Sitiin pH degeri sitiin dissosiye
kisminda hidrojen iyonlarinin miktari ve aktivitesine
bagh olarak Grinln kalitesi ve randimani hakkinda
bilgi sahibi olunmasi agisindan 6nem tasimaktadir.
Yeni sagilmis inek sitlinin pH degeri 6.6-6.8
arasindadir. Suttiin pH degerinin 6.8’in (izerinde
olmasi mastitis hastaliginin ya da siite notralize edici
madde ilavesinin 6.5’in altinda olmasi agiz sitiinin
ya da asiri asitlik artisinin gostergesi olarak kabul
edilmektedir (Metin, 2005). Mardin’de satisa
sunulan ¢ig sit orneklerinin pH degerinin 6.28 ile
6.80 arasinda degistigi ve ortalama degerin 6.56
oldugu tespit edilmistir. Gonci ve ark. (2017),
Sanlurfa’da satisa sunulan sokak sitlerin ortalama
pH degerlerinin yaz ve kis donemlerinde sirasiyla
6.54 ve 6.46 oldugunu bildirmiglerdir. Kesenkas ve
Akbulut (2010), izmirden toplanan g¢ig st
orneklerinin pH degerinin 6.30 ile 7.00 arasinda
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oldugunu saptamislardir. Calismamizda belirlenen
¢ig sut pH degerleri, Goncu ve ark. (2017) ile
Kesenkas ve Akbulut (2010) bulduklari degerler ile
benzerlik gostermektedir.

Titrasyon Asitligi Degeri:Sutin asitligi onemli
kalite parametrelerinden biridir. Stttin asidik ozelligi
iceriginde bulunan albiimin, globiilin, karbondioksit,
kazein, fosfat ve sitratlardan kaynaklanmaktadir.
Satte bulunan basta laktik asit bakterileri olmak
lzere mikroorganizmalar sittin depolanmasi
sirasinda sltte bulunan laktozun laktik asite
doniismesine neden olmakta ve sit asitligini
etkilemektedir. Sitln asitlik degerinin laktik asit
cinsinden %0.200'nin  (zerinde olmasi sitte
mikrobiyal gelismenin fazla oldugunun, %0.110’nin
altinda olmasi negatif bir mikrobiyal gelismenin,
hayvanda meme hastaliginin ya da yanlis yemleme
uygulamasinin gostergesi olarak kabul edilmektedir
(Kesenkas ve Akbulut, 2010). Ayrica siitte asitligin
fazla disiik olmasi soda veya hidrojen peroksit gibi
koruyucu maddelerin katildigi kuskusuna neden
olmaktadir (Kurt ve ark., 1993; Metin, 2005).
Calismada analize alinan sut 6rneklerinin titrasyon
asitligi degerlerinin laktik asit cinsinden minimum
%0.133 ve maksimum %0.276 oldugu tespit
edilmistir. Stitlerin ortalama asitlik degerinin %0.191
olarak belirlenmistir. Yapilan benzer c¢alismalar
incelendiginde Beykaya ve ark. (2017), 50 adet ¢ig
sut drneginin asitlik degerlerinin laktik asit cinsinden
%0.135 ile %0.495 arasinda, ortalama degerin
%0.233 oldugunu, Akin ve ark. (2016), Adiyaman
ilinde mevsimsel olarak toplanan ¢ig sutlerde
ortalama asitlik degerinin ciftlik stlerinde %0.161
ile %0.170 arasinda ve sokak sltlerinde %0.182 ile
%0.220 arasinda  degistigini  bildirmislerdir.
Mardin’den toplanan ¢ig siit 6rneklerinin 10
tanesinin Cig Siitln Arzina Dair Teblig’'de belirtilen
degerlere uygun olmadigi ve sonuglarin Beykaya ve
ark. (2017) ile Akin ve ark. (2016) bulduklari
sonuglar ile benzerlik gosterdigi saptanmistir.

Yogunluk Degeri: Sitin yogunlugu sitlin
bilesiminde bulunan maddelerin etkisine gore
degisiklik gostermektedir. Bu nedenle siite yapilan
hilelerin tespit edilmesinde sitiin yogunlugundan
yararlanilir. inek sitiiniin yogunlugu 1.028-1.039 g
ml? arasinda degismekte-dir. Siitiin yag miktar
arttikca yogunluk diismekte, protein, laktoz ve
mineral madde miktar  arttikga  yogunluk
artmaktadir (Demirci ve ark., 2010). Mardin’de
satisa sunulan ¢ig sitlerinin yogunluk degerleri en
disik 1.023 g ml? ile en yiiksek 1.033 g ml?
oldugunu ve Orneklerin 2 tanesinin tebligde
belirtilen en az 1.028 g mI* degerinin altinda oldugu
belirlenmistir. Calismada ¢ig sitlerinin  yogunluk
degeri ortalama 1.029 g ml? olarak tespit edilmistir.
Bu sonug farkh arastirmacilarin inceledikleri ¢ig
sitlerinin ortalama yogunluk degerleri ile 1.0291 g

ml* (Ozrenk ve Bayar, 2008), 1.0290 g ml* (Aydin ve
ark., 2010), 1.0287 g mI* (Dilber ve Baran, 2014) ve
1.0282 g ml?' (Beykaya ve ark., 2017) benzerlik
gostermektedir.

Kurumadde ve Yagsiz Kurumadde Miktari:
Siutte suyun disindaki toplam bilesenler kurumadde
olarak isimlendirilir. Sute yapilan bazi hileler
kurumadde miktarinin degismesine neden
olabildiginden dolayr 6nemli bir goésterge olarak
kabul edilmektedir (Kurt ve ark., 1981). Bu nedenle
sit kurumadde degerlendirilmesi kurumadde ve
yagsiz kurumadde miktari seklinde
yapilabilmektedir. Calismada incelenen 6&rneklerin
kurumadde miktari en disiik %10.96, en yliksek
%13.85 ve ortalama %12.46 olarak tespit edilmistir.
Orneklerin yagsiz kurumadde miktarlarinin en diisiik
%8.34 en yuksek %9.89 ve ortalama %8.89 oldugu
saptanmistir. incelenen &érneklerin 4 tanesinin
yagsiz kurumadde iceriklerinin tebligde belirtilen
degerin (%8.5) altinda oldugu belirlenmistir.

Beykaya ve ark. (2017) Sivas'ta siit
isletmelerine gelen ¢ig sutlerin kurumadde ve yagsiz
kurumadde miktarlarinin sirasiyla en disiik %10.00
ve %7.33, en yiksek % 15.40 ve % 9.80 ve ortalama
%12.73 ve %8.40 oldugunu belirlemislerdir. Goncu
ve ark. (2017) Sanliurfa’da satisa sunulan sokak
sitlerinin  ortalama  kurumadde ve vyagsiz
kurumadde miktarlilarinin sirasiyla kis mevsiminde
%11.51 ve % 8.49 ile yaz mevsiminde % 10.54 ve
%8.30 oldugunu saptamislardir. Mardin’de satisa
sunulan ¢ig sutlerinin  ortalama kurumadde
miktarlarinin Beykaya ve ark. (2017) buldugu degere
benzer, Gonci ark. (2017) buldugu degerden yliksek
oldugu; orneklerin ortalama yagsiz kurumadde
miktarinin ise her iki arastirmacinin buldugu
degerden yliksek oldugu belirlenmistir.

Yag miktari: Satdn degerli besin
maddelerinden olan st yaginin siitteki miktari
hayvanin irkina ve yedigi yemin kimyasal bilesimine
gore degisebilmektedir (Metin, 1998). Sit yaginin
serumda gevsek bir yapida olmasi ve 0Ozgiil
agirhginin sattin diger bilesenlerinden daha disik
olmasi sit yaginin sltten cekilmesini
kolaylastirmakta ve siltte su katilmasi vyagin
miktarinin azalmasina neden olmaktadir (Sezgin ve
ark., 1993). Mardin’de satisa sunulan ¢ig sutlerinin
yag miktarlarinin %2.00 ile %4.50 arasinda ve
ortalama yag miktarini ise %3.57 oldugu, 6rneklerin
11 tanesinin tebligde belirtilen degere uygun
olmadigi tespit edilmistir. Yapilan diger ¢alismalarda
¢ig sutlerinin  yag igerikleri  incelediginde
¢alismamizda belirlenen ortalama yag miktarinin
Toruk (2006)’'un galismasinda buldugu degerden
(%3.17) yuksek, Kesenkas ve Akbulut (2010)
(%3.79), Kasiker (2012) (% 5.68) ve Diler ve Baran
(2017)in (%3.60)  ¢alismalarinda  bulduklari
degerlerden diisik oldugu belirlenmistir.
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Protein miktari:Sttteki protein oranin lizerinde
hayvanin beslenmesi, irki, laktasyon dénemi ve siit
verim dilzeyi gibi etmenlerin etkisi bulunmaktadir
(Sekerden ve Ozkiitiik, 1995; Yalgin, 1981).
Mardin’de satisa sunulan ¢ig sitlerinin protein
miktarinin  %2.41 ile %3.66 arasinda degistigi,
ortalama degerin %3.07 oldugu ve 9 adet ¢ig siit
orneginin protein miktarinin tebligde belirtilen %2.8
degerinin altinda oldugu tespit edilmistir. Kesenkas
ve Akbulut (2010) izmir'de satilan sokak siitleri ile
ciftlik stitlerinin maksimum, minimum ve ortalama
protein miktarini sirasiyla %3.74, 2.67 ve 3.31 ile
%3.48, 2.65 ve 3.12 oldugunu belirlemislerdir.
Benzer galismalarda ¢ig st orneklerinin ortalama
protein miktarinin %2.98 (Turkoglu ve ark., 2003),
%3.06 (Onal, 2005) ve %3.11 (Diler ve Baran, 2014)
oldugu bildirilmigtir.

Kiil miktari:Cesitli makro ve iz elementleri
blnyesinde bulunduran sat, ozellikle Ca ve P
bakimindan iyi bir besin kaynagidir Normal satte kil
miktari yaklasik % 0.7 civarindadir (Kurt ve ark.,
1981). Mardin’de satisa sunulan ¢ig sutlerin kil
miktarinin %0.61 ile %0.83 arasinda, ortalama
degerin %0.72 oldugu belirlenmistir. Turkoglu ve
ark. (2003) galismasinda incelenen sokak siitlerinin
kil miktarlarinin %0.42-0.77 arasinda degistigini,
ortalama degerin %0.67 oldugunu bildirmislerdir.
Diler ve Baran (2014) Erzurum’da kigilk olgekli
isletmelerin st tanklarindan alinan ¢ig sut
orneklerinin kil miktarini ortalama %0.78 olarak
saptamiglardir.

Toplam aerob mezofilik bakteri sayisi: insan
saghg icin yararli bir besin kaynagi olan sit saghkh
memede hijyenik olarak Uretilse de sagimin ve
depolama isleminin hijyenik olmayan ortamda
yapilmasi sttiin mikrobiyolojik ylikiiniin artmasina
ve teknolojik agidan kullanilamaz hale gelmesine
neden olabilmektedir. Siit kompleks biyokimyasal
yapisi ve yiksek su kapasitesi nedeniyle, mezofilik
ve aerob ortamda gelisen cesitli saprofit ve patojen
mikroorganizmalar igin uygun besin ortami
olusturmaktadir.

Mardin’de satisa sunulan sut toplam aerob
mezofilik bakteri sayisi (TAMB) incelendiginde en
distk, en yiksek ve ortalama sayilarin sirasiyla 4.30
log kob ml -1, 8.66 log kob ml ! ve 6.62 log kob ml !
oldugu saptanmustir. ilgili tebligde cig inek siitiiniin
toplam canh bakteri sayisinin 30°C'de 5.00 log kob
ml Yden daha diisiik olmasi gerektigi bildirilmistir.
Calismada incelen ¢ig sit orneklerinin 37 tanesinin
bu degere uygun olmadigi tespit edilmistir.
Calismamizda sokak sutlerinde belirlenen TAMB
sayisi diger arastirmacilar tarafindan bildirilen 8.50
log kob ml - (Sekerden ve Ozkiitiik, 1995), 7.38 log
kob ml ! (Dede, 2000) ve 7.17 log kob ml ! (Beykaya
ve ark.,2017) degerlerinden duisiik, 5.29 log kob ml?

(Diler ve Baran, 2014) degerden ylksek
bulunmustur.

Koliform bakteri sayisi: Enterobacteriaceae
familyasi icinde yer alan koliform grup bakterilerin
gidalarda bulunmasi; kot sanitasyon kosullarinin,
yetersiz veya yanlis pastdrizasyon uygulamalarinin,
pisirme ve pastorizasyon sonrasi tekrar bulasma
oldugunun bir gostergesi olarak kabul edilmektedir.

Calismada incelenen  sokak sitlerindeki
koliform bakteri sayisinin 2.00 log kob ml* ile 6.75
log kob ml! arasinda ve ortalama 4.98 log kob ml?
oldugu saptanmistir. Yapilan diger galismalarda ¢ig
st orneklerinde ortalama koliform bakteri sayisi
Atasoy ve ark. (2003) tarafindan 3.83 log kob ml?,
Kesenkas ve Akbulut (2010) tarafindan 3.70 log kob
ml? olarak bildirilmistir. Mardin’de satisa sunulan
¢cig sut orneklerindeki koliform bakteri sayisinin
Kesenkas ve Akbulut (2010) ile Atasoy ve ark. (2003)
belirledigi degerlerden yiiksek oldugu saptanmustir.

Maya-Kiif sayisi: Mardin’de satisa sunulan
sokak sitlerinde maya-kif sayisinin 3.00 log kob ml
Lile 7.65 log kob ml* arasinda ve ortalama degerin
4.87 log kob ml? oldugu tespit edilmistir. Yapilan
benzer calismalarda ¢ig siitlerde ortalama maya-kuf
sayisi 3.33 log kob ml* (Kesenkas ve Akbulut, 2010)
ve 5.57 log kob ml?! (Beykaya ve ark., 2017) olarak
saptanmistir. Analiz sonucu Mardin’den ¢ig siit
orneklerinin ortalama maya-kiif sayisinin Kesenkas
ve Akbulut (2010)’'un bulduklari degerden yuksek,
Beykaya ve ark. (2017)"in bulduklari degerden dustik
oldugu belirlenmistir.

Ulkemizde siit endistrisindeki gelismelere
bagh olarak sut kalitesi ile hijyen kurallarina olan
dikkatin artmasina ragmen tiketicilerin bir kisminin
yerel perakendecilerde satilan ¢ig stttlin daha saf,
taze ve dogal oldugunu distnmesi, fiyatinin daha
dislik olmasi ve tilketiciye kolaylikla ulasilabiliyor
olmasi ¢ig sUt satisinin yaygin olmasina neden
olmaktadir. Mardin’de farkh satis noktalarindan
toplanan 40 adet ¢ig sUt oOrneginin gerek
fizikokimyasal ve gerekse mikrobiyolojik 6zellikler
acisindan 38 tanesinin (yani %95’inin) Turk Gida
Kodeksi Cig Sutin Arzina Dair Teblig’de belirtilen
degerlere uygun olmadig saptanmistir.
%22.50’sinin titrasyon asitligi, %5’inin yogunluk,
%10’nun yagsiz kurumadde, % 27.50’sinin vya§g,
%22.50’sinin protein ve % 92.50’sinin toplam canl
bakteri sayisinin Tirk Gida Kodeksi Cig Sutiin Arzina
Dair Teblig’de belirtilen degerlere uygun olmadigi
belirlenmistir.  Orneklerin  pH ve kurumadde
degerleri diger arastirmacilarin sonuglari ile benzer
bulunurken, kil, koliform bakteri sayisi ve maya-kuif
sayisi degerleri degiskenlik gdstermistir.

Calismada elde edilen veriler genel olarak
benzerlik gostermektedir. Ancak ozellikle
orneklerdeki TAMB sayisinin ve asitlik degerlerinin
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ylksek olusu siitlerin hijyenik olmayan kosullarda
depolandiginin  altini  ¢gizmektedir. Bu sonuglar
1Isiginda Mardin’de perakendeciler tarafindan satisa
sunulan ¢ig sutlerin fizikokimyasal ve mikrobiyal
kalitelerinin iyi olmadigi belirlenmistir. Bu nedenle
perakendeciler tarafindan satisa sunulan ¢ig sitlere
ait kontrollerin artirilarak halk saghgi acisindan risk
olusturmasi engellenmesi gerekmektedir.
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Abstract: Bovine milk contains about 3.4% high-quality protein and it is very essential for human nutrition. Kappa (k) casein
is one of the milk proteins and encoded by the CSN3 gene. Studies have shown that k-casein has an important influence on
milk properties and the manufacturing of milk. k-casein takes role as a stabilizing factor during the curdling of milk, which
makes it desired in the cheese factory. A and B genetic variants of k-casein are well-known and well-studied. For the
genotyping of bovines, the PCR-RFLP approach has been used. For this aim, different primer pairs have been used to
amplify the polymorphic region of the CSN3 gene. In a previous study, the Hinfl enzyme digestion of the polymorphic region
resulted in short and similar length fragments. In agarose gel electrophoresis, separation of very similar DNA fragments is
almost impossible and interpretation of the short DNA fragment sometimes causes challenges. Therefore, in this study, a
new primer design was described. Using the new primer, longer DNA fragment was amplified successfully and Hinfl
digestion of the PCR product let to a longer and very different lengths of DNA fragments, which can be easily separated and
interpreted in agarose gel electrophoresis. The primer described in this study can be used in further studies related to allele
frequency researches and breeding strategies.

Keywords: Milk, k-casein, CSN3, Polymorphism, PCR-RFLP, Primer design.

Sigir Kappa-Kazeinin A ve B Genetik Varyantlarinin PCR-RFLP Analizi igin Yeni Bir Primer Dizayni

Ozet: inek siitii yaklasik %3,4 oraninda yiiksek kaliteli protein icerir ve insan beslenmesi icin oldukca elzemdir. Kappa (k)
kazein, sit proteinlerinden birisidir ve CSN3 geni tarafindan kodlanmaktadir. Calismalar k-kazeinin sttiin o6zellikleri ve
islenmesi Uzerine 6nemli bir etkiye sahip oldugunu géstermektedir. k-kazein sitiin kesilmesi slrecinde stabilize edici bir
faktor olarak rol almaktadir; bu durum, k-kazeini peynir fabrikalarinda istenilir hale getirmektedir. Kappa (k) kazeinin A ve B
genetik varyantlari iyi bilinmekte ve yogun ¢alisiimaktadir. Sigirlarin genotiplenmesi igcin PCR-RFLP yontemi kullanilmaktadir.
Bu amagla, farkli primer ciftleri CSN3 geninin polimorfik bélgesini ¢ogaltmak icin kullaniimaktadir. Onceki bir calismada,
polimorfik bolgenin Hinfl enzimi ile kesimi kisa ve benzer uzunlukta fragmentler olusturdu. Agaroz jel elektroforezinde gok
benzer DNA fragmentlerinin ayrimi neredeyse imkansizdir ve kisa DNA fragmentlerin yorumlanmasi bazen zorluklara sebep
olmaktadir. Bu sebeple, bu ¢alismada yeni bir primerin dizayni tanimlandi. Yeni primerin kullanilamasiyla daha uzun DNA
fragmenti basaril bir sekilde ¢ogaltildi ve bu PCR Urinlerinin Hinfl kesimi, agaroz jel elektroforezinde kolaylikla ayrilabilen ve
yorumlanabilen ¢ok farkli uzunlukta DNA fragmentlerinin olusmasini sagladi. Bu ¢alismada tanimlanan primer, allel frenkans
arastirmalari ve yetistirme stratejileri ile ilgili gelecek ¢alismalarda kullanilabilir.

Anahtar Kelimeler: Siit, k-kazein, CSN3, Polimorfizm, PCR-RFLP, Primer dizayn.

Introduction

Bovine milk contains approximately 87% water
and 13% dry matter including 4.6% lactose, 3.4%
protein, 4.2% fat, 0.8% minerals and 0.1% vitamins
and its composition can be affected by different
factors such as breeding, feeding strategies,
lactation stage and season (Lindmark-Mansson et
al., 2003; Mansson, 2008). Approximately 80% of
the milk proteins is consisted of casein proteins and
the remaining part (~20%) is composed of whey
proteins or serum proteins (B-lactoglobulins and of
a-lactalbumin) (Eigel et al.,, 1984; Otaviano et al.,
2005). Casein proteins are subdivided into four
groups: aSl-casein, aS2-casein, B-casein, and k-
casein (Eigel et al, 1984). k-casein protein
comprises about 12% of the casein proteins. «-
casein gene (CSN3) has five exons and most of

mature k-casein protein is encoded by the fourth
exon which indicates the importance of the fourth
exon on k-casein polymorphisms (Azevedo et al.,
2008).

It has been reported that k-casein is highly
homologous to the y chain of fibrinogen, which
serves a similar function of the fibrinogen (Azevedo
et al., 2008). Therefore, k-casein plays a crucial role
in the coagulation and curdling of milk in where it
serves as a stabilizing factor (Fiat and Jolles, 1989).
Until now, twelve genetic variants (A, A, B, C, D, E,
F!, F?, G%, H, | and J) of k-casein have been identified
in Bos taurus (Caroli et al., 2009), but the most
frequent alleles are the A and B alleles (Farrell et al.,
2004; Prinzenberg et al., 1999). In the variant A,
threonine takes place at 136 of position on the
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amino acid chain of k-casein, and aspartic acid
exists at 148 position on the chain. In the variant B,
threonine is replaced with isoleucine and aspartic
acid is replaced by alanine at the described
positions of k-casein (Alexander et al., 1988).

Studies have shown that milk yield and its
composition, cheese vyield and its quality are
associated with k-casein. Therefore, k-casein is
determined as a genetic marker and quantitative
trait loci (Caroli et al.,, 2009; Comin et al., 2008).
Furthermore Also, previous studies have shown that
genetic variants of k-casein have an impact on the
manufacturing of milk and milk protein vyield,
protein content and, milk yield (McLean et al., 1984;
Rachagani and Gupta, 2008; Tsiaras et al., 2005). B
variant of k-casein has been associated with shorter
coagulation time and better curdles in cheese
making (Aleandri et al., 1990; Marziali and Ng-Kwai-
Hang, 1986). Marziali and Ng-Kwai-Hang (1986)
have reported that the cheese yield from cows with
genotype BB is 10% higher compared to cows with
genotype AA. All these findings have led to k-casein
and its variant as a candidate for breeding
strategies. For identification of A and B variant of
CSN3, PCR-RFLP (Polymerase Chain Reaction-
Restriction  Fragment Length  Polymorphism)
approaches have been used. Patel et al. (2007)
described a PCR-RFLP method for A and B variant of
K-casein. Patel et al. (2007) amplified 350 bp region
of k-casein by PCR, in which Hinfl restriction enzyme
digestion of the PCR product resulted in short and
very close length of DNA fragments: 84, 134 and
132 bp (Patel et al., 2007). Separation of 134 and
132 bp fragments in agarose gel electrophoresis is
almost not possible and short fragments sometimes
problematic. Therefore, the aim of the study was to
improve the method by designing a more
advantageous primer. Using the new primer, longer
DNA region of «k-casein was amplified and
restriction digestion of the amplified region resulted
in more different DNA fragments, which are easily
separated and interpreted in the agarose gel
electrophoresis system.

Materials and Methods

DNA extraction: This study was approved by
the Animal Researchers Local Ethics Committee of
Van Yazinci Yil University, Turkey (approval
07.03.2019-2019/2). Blood samples (2 ml) from
fifteen cattle (Brown swiss) were collected in an
anti-coagulant tube containing EDTA and stored at -
20°C until DNA isolation. DNA isolation was carried
out using the WizPrep™ gDNA Mini Kit (Wizbio,
Republic of Korea) following the manufacturer’s
protocol with some modification. Briefly, frozen

blood samples were thawed in room temperature
and 200 pl whole blood was added to the
microcentrifuge tube. Then, the tubes were centri-
fuged at 10.000 g for 1 min and supernatants were
discarded, and pellets were washed twice by
nuclease-free water. The following steps were
performed as described in the protocol. DNA con-
centrations were measured spectrophotometrically.

Primer design: DNA sequence of CSN3 was
downloaded from the GenBank (No: AY380228) and
focused on the fourth exon of CSN3 (Figure 1). To
obtain easily separable restriction fragments in
agarose gel electrophoresis, 25 bp sequence was
randomly selected, which is 100 bp upstream region
of the previously described forward primer by Patel
et al. (2007).

CCATAGATGGCAGCCCACTAGGCTCCCCAGT CCCTGGGATTCTCCAGGCARGARATARTACCATTCTGCA
TAATTTATITTT TTACAGCGCTGIGAGARAGAT GARAGATTCTTCAGTGACAAAATAGCCAANTATATCC
CAATTCAGTATGTGCTGAGTAGGTATCCTAGT TATGGACT CAATTACTACCAACAGAAACCAGT TGCACT
AATTAATAATCAATTTCTGCCATACCCATATTATGCARAGCCAGCT GCAGTTAGGT CACCTGCCCARATT
CTICAATGECAAGTTTTGT CARATACT GTGCCT GCCARGT CCT GCCAAGCCCAGCCAACTACCATGGCAC
GICACCCACACCCACATTTATCATTTATGGCCATTCCACCARAGRARAATCAGGATAARACAGAAATCCC
TACCATCAATACCATTGCTAGT GGTGAGCCTACAAGTACACCTACCACCGAAGCAGTAGAGAGCACTGTA
GCTACTCTAGRAGATTCTCCAGRAGTTATTGAGAGCCCACCTGAGATCAACACAGT CCARGTTACTTCRA
CTIGCAGTCTARAAACTCTAAGGAGACATCANAGAAGACAACGCAGGTARATAAGCARARTGAATARCAGC
CAAGATTCATGGACTTATTAATARAATCGTAACATCTARACTAGCGTAGATGGATARATTARATCTIGTTA
CAGAGAAGGCGAAATGGECTAATTATAACT TACATTTGCTGGI TCTTTATCATGTATATACTAGATICTT
TCCCAACAAGRAAGTTTTAAAATATTT TACARRATGAGTAARAATT GCAGAT TTTATTATTARACCTTTT

Figure 1. DNA region of the interest of CSN3. Gray highlight shows the
region of the fourth exon of CSN3. Yellow highlights show binding sites of
the previously described primers by Patel et al. (2007). Green highlight
shows binding site of the new primer.

The selected sequence was analyzed by
Primer-Blast (Ye et al., 2012) and the OligoAnalyzer
(Oweczarzy et al., 2008) tools for primer specify and
property to determine whether the primer is useful
for PCR amplification or not. For the calculations in
OligoAnalyzer tool, default values were considered.
To check any existing cutting site on the interested
100 bp upstream DNA region, the online restriction
digest tool RestrictionMapper (version 3)
(http://www.restricti°nmapper.org/) was used.

PCR: The polymorphic region of the CSN3 gene
was amplified by using forward (called Primer 1)
5’-ATCATTTATGGCCATTCCACCAAAG-3’ and reverse
5-GCCCATTTCGCCTTCTCTGTAACAGA-3’ (called Pri-
mer 2) primer pair, which amplifies 350 bp region
described by Patel et al. (2007). Also, the
polymorphic region was amplified by the newly
designed forward primer (called Primer 3)
5’-CTGCCCAAATTCTTCAATGGCAAGT-3" and Primer
2 to amplify 450 bp region of DNA. PCR amplifica-
tion was carried out using 2xTag Master Mix
(Vivantis, Malaysia) in the presence of ~100 ng
template DNA and 0.2 uM (final concentration) of
each primer. PCR condition for Primer 1 and Primer
2 was included: an initial denaturation step at 94°C
for 2 min. and 30 sec., followed by 35 cycles of 94°C
for 20 sec. for denaturation, 55°C for 1 min. for
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annealing, 72°C for 40 sec. for extension, and a final
extension at 72°C for 5 min. The second PCR
condition for Primer 3 and Primer 2 was the same
with the first condition except for annealing
condition which was 60°C for 40 sec. PCR products
were run in 2% agarose gel containing fluorescent
dye (Eur®“lone, Italy) at 90 volts (V) for 70 min. After
electrophoresis, the gel was visualized under
ultraviolet (UV) light and recorded.

Restriction of PCR product:The amplified (both
350 and 450 bp) PCR products (about 20 pl) were
digested overnight by the Hinfl restriction enzyme
(Fermentas) in a water bath at 37°C. After the
overnight digestion, digested products were
separated in 2% agarose gel containing fluorescent
dye (Euroclone, Italy) at 90 V for 70 min and
visualized under UV light.

Results

450 bp digest
Enzymes: Hinfl

Length 5" Enzyme 5" Base 3"'Enzyme 3' Base Sequence

Primer specificity of the newly designed primer
(Primer 3) was checked by the Primer-Blast tool (Ye
et al.,, 2012) in this study. Results showed that
Primer 3 and the previously described reverse
primer (Primer 2) by Patel et al. (2007) was able to
amplify the specific 450 bp region of CSN3, which
comprises single nucleotide polymorphisms (SNPs),
causing A and B variant proteins (data not shown).

The online tool RestrictionMapper (version 3)
was used to show any existing restriction site of
Hinfl on the 100 bp upstream region. 450 bp DNA
sequence was uploaded and then cutting site and
probable restriction fragment was obtained for
Hinfl in silico (Figure 2). As shown in Figure 2, there
was no existing restriction site for Hinfl, and
expected DNA fragments were 85, 131, and 234 bp,
which can be easily separated in conventional
agarose gel electrophoresis.

Melting temperature (Tm) and Guanin-Sitozin
ratio (GC) of primers were shown in Table 1. Primer
3, has a better Tm and GC content compared to the
described forward primer by Patel et al. (2007),
which indicates usefulness of the Primer 3 in PCR.

234 none 1 Hinfl 234 CTGCCCAAAT TCTTCAATGG CAAGTTTTGT CAAATACTGT GCCTGCCAAG

TCCTGCCAAG CCCAGCCAAC TACCATGGCA CGTCACCCAC ACCCACATTT

ATCATTTATG GCCATTCCAC CAAAGAAAAA TCAGGATAAA ACAGAAATCC

CTACCATCAA TACCATTGCT AGTGGTGAGC CTACAAGTAC ACCTACCACC

GAAGCAGTAG AGAGCACTGT AGCTACTCTA GAAG

131 Hinfl 235 Hinfl 365 ATTCTCCAGA AGTTATTGAG AGCCCACCTG AGATCAACAC AGTCCAAGTT

ACTTCAACTG CAGTCTAAAA ACTCTAAGGA GACATCAAAG AAGACAACGC

AGGTAAATAA GCAAAATGAA TAACAGCCAA G

85 Hinfl 366 none 450 ATTCATGGAC TTATTAATAA AATCGTAACA TCTAAACTAG CGTAGATGGA

TAAATTAAAT CTGTTACAGA GAAGGCGAAA TGGGC

Figure 2. Hinfl restriction mapping of predicted 450 bp PCR product. The sequence corresponds to A variant of CSN3

gene (GenBank No: AY380228).

Table 1. In this study used primers and its properties.

Primer Sequence (5'>3') Length Tm (°C)* GC (%) Reference
Primer1  ATCATTTATGGCCATTCCACCAAAG 56.0 40.0 Patel et al. (2007)
Primer2  GCCCATTTCGCCTTCTCTGTAACAGA 60.7 50.0 Patel et al. (2007)
Primer3  CTGCCCAAATTCTTCAATGGCAAGT 58.5 44.0 In this study

*Tm values were calculated based on default setting on OligoAnalyser tool.

For secondary structure formation properties
of primers, the most probable hairpin structures
and its AG (Gibbs free energy) and Tm value was

determined (Figure 3). According to the results,
there was no significant difference between Primer
1 and Primer 3 in the case of AG and Tm values.
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Figure 3. Predicted hairpin structures of primers. The most
possible structures were shown. Calculations were performed by
default setting. * indicates kcal.mole*

Primer 1 o ATCATTTATGGCCATTCCACCARAG 4G: -16.13%
[ARARREY
3' GAAACCACCTTACCGGTATTTACTA
Primer 2 5' GCCCATTTCGCCTTCTCTGTAACAGA a6z -6.47%
[RE R
31 AGACAATGTCTCTTCCGCTTTACCCG
Primer 3 S¢ CTGCCCARATTCTTCAATGGCAAGT 4G: -8.16%

1l R
3' TGAACGGTAACTTCTTAAACCCGTC

Figure 4. Self-dimer formation properties of primers. Solid line
represents pairs of complementary bases and dotted lines
represent additional complementary bases, which does not
impact on calculated AG values. * indicates kcal.mole™.

Self-dimer  structure formation  analysis
indicates the binding of primer each self. The most
probable self-dimer structures were determined for
each primer (Figure 4). As shown in the figure,
Primer 1 has eight complementary pairs and its AG
value is significantly lower negative than that of
Primer 3, which supports usefulness of Primer 3 and
also indicates less problematic PCR experience, In
the next step, hetero-dimer formation was checked

500bp
400bp
300bp
200bp

100bp

and the most probable hetero-dimer formation was
determined (Figure 5). Results indicated that Primer
3 and Primer 2 pairs have a sight negative AG value
than that of Primer 1 and Primer 2.

Primer 1 5% ATCATTTATGGCCATTCCACCARAG 26: -6.5*
: 11 s
Primer 2 3' AGACAATGTCTCTTCCGCTTTACCCG
Primer 3 5' CTGCCCARATTCTTCAATGGCAAGT 16 -8.44%
gy g2 &2 1
Primer 2 3' AGACAATGTCTCTTCCGCTTTACCCG

Figure 5. Hetero-dimer properties of primer pairs. Solid line
represents pairs of complementary bases, and dotted lines are
additional complementary bases and do not impact on
calculated AG values. * indicates kcal.mole™.

After primer specificity and properties were
checked, PCR amplifications of the interested region
were carried out using the described primers. PCR
products were run in 2% agarose gel and then PCR
products were digested overnight by Hinfl restric-
tion enzyme. Restriction fragments were separated
by agarose gel electrophoresis as described (Figure
6). As expected, Primer 2 and Primer 3 were able to
amplify 450 bp region of CSN3, and Hinfl restriction
of the 450 bp PCR product resulted in 85, 131 and
234 bp fragments for genotype A, 365 and 85 bp for
genotype B, 85, 131, 234 and 365 bp for genotype
AB (Figure 6). It is clearly shown that the enzyme
digested fragments were easily separated in 2%
agarose gel electrophoresis.

Figure 6. Agarose gel electrophoresis of PCR product and its restricted fragments by Hinfl. Line M indicates 100 bp DNA marker
(MR61, Blirt, Poland). Line 1 shows PCR product, which obtained using Primer 2 and Primer 3. Line 2, line 3 and line 4 shows genotype AB, B
and A, respectively, which were obtained by Hinfl digestion of the 450 bp PCR product. Line 5 indicates 350 bp PCR product, which is
obtained described primer by Patel et al. (2007). Line 6, line 7 and line 8 show genotype A, B and AB, respectively, which are obtained by

Hinfl digestion of the 350 bp PCR product.
Discussion
In literature, to determine DNA variations,

there are many different methods such as
sequencing, denaturing gradient gel electrophoresis

(DGGE), single-strand conformation polymorphism
(sscp)  and restricted  fragment  length
polymorphism (RFLP) (Dong and Zhu, 2005; Fodde
and Losekoot, 1994; Franca et al., 2002; Ota et al.,
2007). Sequencing gives more detailed information
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about of interest compared to other methods, but it
is more costly and requires automated equipment.
In the DGGE method, denaturing gradient gel is
needed to be prepared, which are required especial
material and equipment. In the SSCP method, the
polyacrylamide gel electrophoresis technique is
used, which is more complex compared to the
agarose gel electrophoresis technique. Also, both
DGGE and SSCP methods do not show a mutation
type. They can only show existing mutation(s).
However, the PCR-RFLP method is simpler than the
other methods based on the required equipment
and applications, and it may give information
regarding mutation type. Thus, it has a big
advantage for genotyping studies and has been
used for many decades. In this study, a restriction
enzyme-based detection of single nucleotide
polymorphisms of CSN3 was described, designing
more advantageous primer for PCR-RFLP analysis.

PCR is used for synthesizing of a million copies
of specific DNA fragments and it is one of the most
widely used tools in health and life science
researches (Saiki et al., 1988). Secondary structures
such as self-dimers, hairpins, and heterodimers of
the designed primer or primers may affect the
success of PCR. Therefore, these parameters might
be considered to design a primer. AG is the Gibbs
free energy for oligonucleotide as calculated by the
nearest neighbor method (Breslauer et al., 1986;
Sugimoto et al.,, 1996). AG indicates energy to
disrupt the duplex formed oligonucleotide and
determines the stability of the DNA molecule
(Breslauer et al., 1986; Stephenson, 2003). It is
considered that AG value of primer(s) should be
weaker or higher value than -9.0 kcal/mole for
acceptable secondary structure(s). AG value with
higher value than -9.0 kcal/mole indicates the
quality of primer, in where quality is the ability to
efficiently amplify the desired template (Mann et
al., 2009). Primer 3 has acceptable AG values, which
indicates that it is an appropriate candidate for
amplification of the region of interest (Figure 4 and
Figure 5).

DNA melting is the process in which a double-
stranded helix DNA is separated into two single
strands DNA by denaturants (Rouzina and
Bloomfield, 1999). Tm of double-stranded DNA or
oligonucleotide is that half of the molecule is
double-stranded conformation and half is single-
stranded form in the defined temperature
(Stephenson, 2003). Melting temperatures of two
primers should be similarfor an optimal PCR
reaction (Stephenson, 2003). It is considered that
Tm difference between primers should be lower
than 5. As shown in Table 1. Tm value of Primer 3
and Primer 2 was very close to each other, which
indicates usefulness of the primer pair. Tm value is

affected by presence of potassium (K+) and
magnesium (Mg++) ions. Therefore, for better
calculation of Tm, the salt presence should be
considered (Stephenson, 2003).

Hinfl was isolated from the Haemophilus
influenza type |. The restriction site of Hinfl is
‘G/ANTC’ in where N might be a A, C, Gor T
bases (Smith and Wilcox, 1970). As shown in Figure
2 and 6, Allele A has two Hinfl restriction site, which
is ‘G/ATTC’at 234 and 365 bp on the region of
interest and its restriction results in 85, 131, and
234 bp fragments. However, the 350 bp amplicon
obtained by described primers by Patel et al. (2007)
results in 84, 132, and 134 for A variant. As shown
in Figure 6, only two fragments were shown due to
the close length fragment issue. In this study, using
the new forward primer let to a more practical
evaluation of the genotypes since longer and more
different fragments are advantageous due to better
band intensity, requiring lower percentage agarose
or/and running time.

In conclusion, the described primer in this
study results in easily separable and longer
restriction fragments, which leads to a more easy
and practical evaluation of the genotypes in
conventional agarose gel electrophoresis. It can be
easily used for allele frequency research of CSN3
and also for breeding strategies considering A and B
variant of CSN3.
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Ozet: Calismada subklinik mastitis teshisi konulan ineklerde ozon gazi tedavisinin iyilestirici etkisinin belirlenmesi amagclandi.
Calismanin materyalini laktasyondaki 20 bas inege ait 24 adet subklinik mastitisli meme lobu olusturdu. Subklinik mastitisli
hayvanlarin tespiti amaciyla, her inegin dort meme lobundan ayri ayri alinan sit 6rneklerine CMT uygulandi ve CMT pozitif
reaksiyon veren ineklerden bakteriyolojik muayene amaciyla numune alindi. inekler iki gruba ayrildi, ilk gruba (Grup |, n=10)
3 giin siiresince ve 24 saat ara ile antimastit preparati (Tetra delta LC®, Pfizer) meme ici yolla uygulandi. ikinci gruba (Grup I,
n=10) ozon jenaratérinden (Genozon®) 6 mg/lt ozon hesabiyla, 1-5 It arasi ozon/oksijen gazi, 1 It/dk hesabiyla 3 giin
uygulandi. Grup I'de sut 6rneklerinde Greyen bakterilerin 9 adet Koagulaz Negatif Staphylococcus spp. (KNS) (%75), 2 adet
Staphylococcus aureus (%16.67) ve 1 adet KNS + Staphylococcus aureus (%8.33) oldugu goruldi. Tedavi sonrasi
bakteriyolojik iyilesme oranlari sirasiyla %77.77 (7/9), %50 (1/2) ve %100 (1/1) olarak saptandi. Grup II’de stt 6rneklerinde
Ureyen bakteriler, 5 adet (%41.66) KNS, 2 adet Staphylococcus aureus (%16.67), 2 adet (%16.67) Streptococcus spp. ve 3
adet KNS+Streptecoccus spp. olarak tespit edildi. Bakteriyolojik iyilesme oranlari sirasiyla %100 (5/5), %100 (2/2), %0 (0/2)
ve % 0 (0/3) olarak saptandi. Grup | ve Grup II'nin toplamda bakteriyolojik iyilesme oranlari ise sirasiyla %75 (9/12), %58.33
(7/12) olarak belirlendi. Sonug olarak, meme igi ozon gazi uygulamasinin KNS ve Staphylococcus aureus’dan kaynaklanan
subklinik mastitislerin tedavisinde oldukga etkin oldugu ve antibiyotiklere alternatif olabilecegi, Streptecoccus spp. kaynakh
subklinik mastitlerde ise iyilestirici etkisinin olmadigi kanisina varildi.

Anahtar Kelimeler: Subklinik mastitis, inek, Antibiyotik, Ozon.

The Recovery Effect of Intramammary Ozone Therapy for Subclinical Mastitis in Dairy Cows

Abstract: This study aimed to determine the curative effect of ozone gas treatment in cows diagnosed with subclinical
mastitis. The material of the study consisted of 24 subclinical mastitis mammary lobes belonging to 20 cows in lactation. For
the detection of animals with subclinical mastitis, CMT was applied to the milk samples taken from the four breast lobes of
each cow, and samples were taken from the cows reacting CMT positive for bacteriological examination. The cows were
divided into two groups, in the first group (group I, n = 10), for 3 days and 24 hours apart antimastitis preparation (Tetra
delta LC®, Pfizer). The second group (group Il, n = 10) was treated with ozone gas for 3 days which was generated from
ozone generator (Genozon®) 6 mg/It ozone, 1-5 It ozone/oxygen gas and 1 It/minute calculation. The isolated bacteria in
group I, 9 CNS (75%) and 2 Staphylococcus aureus (16.67%) and 1 KNS + Staphylococcus aureus (8.33%). Bacteriological
recovery rates after treatment were 77.77% (7/9), 50% (1/2) and 100% (1/1), respectively. The isolated bacteria in group I,
5 (41.66%) CNS and 2 Staphylococcus aureus (16.67%), 2 (16.67%) Streptococcus spp. and 3 KNS + Streptoecoccus spp.
Bacteriological recovery rates were 100% (5/5), 100% (2/2), 0% (0/2) and 0% (0/3) respectively. Bacteriological recovery
rates of group | and Il were 75% (9/12) and 58.33% (7/12), respectively. As a result, it was concluded that intramammary
ozone gas application is highly effective in the treatment of subclinical mastitis caused by KNS and Staphylococcus aureus
and may be an alternative to antibiotics but there is no curative effect in subclinical mastitis originated from Streptoecoccus
spp.

Keywords: Subclinical mastitis, Cow, Antibiotic, Ozone.

Giris

Klinik mastitislerden 20-40 kat daha sik
sekillenen, cok hizli yayilan ve bir stri problemi
olan subklinik mastitisler, siit veriminde azalmaya

sayisindaki artis sut Grlinlerinin  raf omrini
kisalmakta, sttlin tadini degistirmekte, peynir
yapiminda o6nemli olan kazein  miktarinin

yol agmasi ve sit Urunlerindeki kaliteyi olumsuz
etkilemesinden dolayi sit inekgiliginde kritik 6neme
sahiptir (Deveci ve ark., 1994; Hogeveen ve Osteras,
2007; Philpot ve Nickerson, 2000). Subklinik
mastitislerde, stitte somatik hiicre (SHS) ve bakteri

azalmasindan dolayi elde edilen peynir miktarinda
diistse yol acabilmektedir (Bastan, 2013; Hortet ve
Seegers, 1998; Mundan ve ark., 2015).

Daha once vyapilan ¢alismalarda subklinik
mastitis insidansi, Konya yoresi sit ineklerinde %23
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(Bozkir, 1985), Van yoresinde %7.84 (Gurtirk ve
ark.,1998), Afyon yoresinde %43.70 (Kuyucuoglu ve
Ugar, 2001), Hatay yoresinde %71.80 (Ergiin ve ark.,
2004), Kirikkale yoresinde %54.37 (Macun ve ark.,
2011) olarak bildirilmistir.  Subklinik  mastitis
vakalarinda en sik S. aureus, S. agalactia, S.
dysgalactia, S. uberis, mikoplazma tirleri ve C. bovis
izole edilmektedir (Quinn ve ark., 1994; Schalm ve
ark., 1971; Tekeli ve ark., 1985). Ozellikle S. aureus
ve S. agalactia, meme bezinin  saprofit
mikroorganizmalarndir  ve  sagim  esnasinda,
sagimcinin  eli, meme temizliginde kullanilan
malzemeler ve sagim basliklariyla kolayca yayilirlar
(Bastan, 2013; Deveci ve ark., 1994; Enevoidsen ve
ark., 1995). Ayrica primer mastitis etkenlerine karsi
mastitis  kontrol  programlarinin  uygulandig
surilerde, sekonder mastitis patojenleri olarak
degerlendirilen Koagulaz negatif stafilokoklar (KNS)
%7-30 arasinda  degisen oranlarda izole
edilmektedirler (Bastan, 2013; Zadoks ve Watts,
2009).

Subklinik  mastitislerin ~ tanisinda  sttteki
SHS’daki degisiklikler, California mastitis testi (CMT),
strip cup, somatik hiicre sayimi, elektriksel iletkenlik
(El), katalaz, Whiteside, Wisconsin gibi tekniklerle
belirlenebilmektedir. Ayrica N-asetil-B-D-
glukozaminidaz  (NAGase), pB-glukuronidaz ve
laktatdehidrojenaz (LDH) gibi enzimlerin de
kullanilabilecegi bildiriimektedir (Chagunda ve ark.,
2006; ilhan, 2018). Ancak bu tekniklerin tek basina
yeterli olmadigi, kesin teshiste kiltir yonteminin
“altin standart” oldugu belirtilmektedir. Clnki
kiltir yontemi ile etkenin belirlenmesinin,
kullanilacak antibiyotigin tespit edilmesinde de
onemli oldugu ifade edilmektedir (Bastan, 2013;
Deveci ve ark., 1994; ilhan, 2018).

Subklinik  mastitis vakalarinda en fazla
kullanilan tedavi sekli meme ici yolla yapilan genis
spektrumlu antibiyotik uygulamalaridir (Philpot ve
Nickerson, 2000; Sekkin ve Kum, 2010; Vural ve ark.,
2016). Fakat antibiyotik kullanimi, siitte kalinti
probleminden dolayi sitin tiketimde
kullanilamamasina ve dékilmesine yol agmaktadir.
Satte kalinti birakmayan, givenli ve ekonomik bir
tedavi yontemi olan ozonun alternatif bir yontem
olabilecegi dusliniilmektedir (Ogata ve Nagahata,
2000).

Tedavide kullanilan medikal ozon; %5 ozon ve
%95 oksijen karisimindan olusan bir bilesimdir.
Ozon Iokositlerden sitokinlerin Uretiminin
aktivasyonu ve immunoglobulin lretiminde artis
saglayarak fagositozisi stimile etmektedir. Ozonun
bakterisidal etkileri, sitoplazmik membranin ve
bakteri  hlicre c¢eperinin  fosfolipidlerini ve
lipoproteinlerinin bltunliGguni bozmasiyla
meydana gelmektedir. Gram negatif bakteriler, bu
zar bilesiklerinin peroksidasyonu nedeniyle daha

duyarhdirlar. Virisidal etkileri, fosfolipitler ve
glikoproteinler tarafindan yapilandirilmis kapsid
bolgesine hasar vermesinden kaynaklanir (Ducusin
ve ark., 2003; Moreira ve ark., 2014; Ohtsuka ve
ark., 2006; Roman, 2014; Sordillo ve ark. 1997).
Bununla birlikte, ozonun hiicre i¢i bakteri ve
virtsleri etkisiz hale getiremedigi belirtiimektedir
(Bocci ve Paolo, 2004).

Sunulan ¢alismada mikrobiyolojik izolasyon ve
identifikasyon yapilarak subklinik mastitis teshisi

konulan  hayvanlarda  antibiyotik  tedavisine
alternatif  olabilecegi  duslinllen ozon gaz
tedavisinin  iyilestirici  etkisinin  belirlenmesi
amagland.

Materyal ve Metot

Bu calisma Hatay Mustafa Kemal Universitesi
Hayvan Deneyleri Yerel Etik Kurulu Baskanhgi
tarafindan 30/12/2015 tarih ve 2015/10-8 numarali
karar ile onaylanmistir.

Calisma Hatay ili Reyhanh ilgesinde sit
sigircthigl isletmelerinde vyetistirilen laktasyondaki
Holstayn irki ineklerde gerceklestirildi. inekler sagim
makinalari ile glinde 2 defa sagilmaktaydi ve bagl
sistem ahirlarda barindirilmaktaydi.

Calismadaki ineklerin %45 (9/20)’inin
dogumdan sonra ilk 3 ayda, %35 (7/20)’inin 4. ve 5.
aylarda, %20 (4/20)’sinin ise 6. ve 7. aylarda oldugu
goraldi.

Calismada ilk olarak, hayvanlarin laktasyon
dénemi izleme formuna kaydedildi. Subklinik
mastitisli hayvanlarin tespiti amaciyla, dort meme
lobundan ayri ayri alinan sit oOrneklerine CMT
uygulandi ve CMT pozitif reaksiyon veren toplam 25
inege ait 29 meme lobundan bakteriyolojik
muayene amaclyla numune alindi. Bu amagla hasta
meme lobuna ait meme bagi %70 alkol sollisyonuyla
temizlendikten sonra ilk birkag cekimlik st bir kap
icine sagildi ve bakteriyolojik ekim amaciyla sit
ornekleri 50 ml'lik steril tuplere alindi. Sit
orneklerinin soguk zincir kurallarina uygun olarak
laboratuvara ulastirildi ve siit 6rneklerinden etken
izolasyonu yapildi.

inekler iki gruba aynldi, her iki gruptaki
hayvanlara tedaviye baslanilmadan énce IV yolla 30
I.U oksitosin (Pitosal®, Alke) uygulandi ve memeler
ivice bosaltildi. ilk gruba (Grup 1, n=10) 3 giin
suresince ve 24 saat ara ile 100 mg/ml novobiosin
sodyum, 150 mg/ml neomisin sulfat, 100 mg/ml
prokain penisilin, 125 mg/ml dihidrostreptomisin
sulfat, 10 mg/ml prednizolon iceren antimastit
preparati (Tetra delta LC®, Pfizer) meme igi yolla
uygulandi. ikinci gruba (Grup 1, n=10) ozon
jenaratdriinden (Genozon®) 6 mg/It ozon hesabiyla,
1-5 It arasi ozon/oksijen gazi, 1 It/dk hesabiyla
meme i¢i yolla 3 giin uygulandi.
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Mikrobiyolojik Muayene

Tedavi Oncesinde, sut oOrneklerine, Hatay
Mustafa Kemal Universitesi Veteriner Fakdltesi
Mikrobiyoloji ~ Anabilim  Dali  Laboratuvarinda
mikrobiyolojik ekim yapilarak, etken izolasyonu ve
identifikasyonu yapildi.

Sut ornekleri Gram boyama yapilarak
mikroskopta incelendi ve bakteriyoskopik bulgular
kayit edildi. Stt orneklerinin Kanli Agar, MacConkey
Agar’a ekimleri yapildi ve 37°C de 24-48 saat siire ile
aerobik ortamda inkiibe edildikten sonra Ureyen
koloniler biyokimyasal testler kullanilarak identifiye
edildi. Ayrica tim bu numunelerden Sabouraud
Dextrose Agar’a ekimler yapilarak 25°C de 7-10 giin
siireyle aerobik ortamda inkiibe edildikten sonra
Aspergillus spp., ve Candida spp. yoninden cins
diizeyinde identifikasyonlari yapildi (Quinn ve ark.,
1994; Schultz ve ark., 2004).

Tedavi bitiminden 7 glin sonrasinda, iki gruptan
da bakteriyolojik ekim yapmak tizere sit ornekleri
alindi ve bakteriyolojik iyilesme oranlari bakteri
lremesine bakilarak tespit edildi.

Istatistiksel Degerlendirmeler

Elde edilen degerler SPSS 23.0 programinda Ki-
Kare testi ile degerlendirildi.

Bulgular

Calismada CMT pozitif reaksiyon veren 5 inege
ait 5 meme lobunda bakteriyolojik muayene
sonucunda herhangi bir Greme olmadi ve ¢alismaya
dahil edilmedi. Yirmi inekte toplam 24 meme lobu
ise subklinik mastitisli olarak saptandi. Her iki grupta
da 2 inegin 2 meme lobunda mastitis oldugu
belirlendi. Subklinik mastitis tespit edilen 20 inekten
alinan 24 adet st numunesinden vyapilan
mikrobiyolojik ekim sonucunda 14 adet KNS, 4 adet
S. aureus, 2 adet Streptococcus spp., 3 adet KNS ve
Streptococcus spp. ve 1 adet KNS ve S. aureus
birlikte izole edildi (Tablo 1).

Tablo 1. Siit numunelerinden izole edilen mikroorganizmalar

Mikroorganizma Grup | Grup Il

n % n %
KNS 9 75 5 41.66
S. aureus 2 16.67 2 16.67
Streptecoccus spp. - - 2 16.67
KNS+Streptecoccus spp. - - 3 25
KNS+S. aureus 1 8.33 -
Toplam 12 12

KNS (Koagulaz negatif stafilokoklar)

Grup I'de sit 6rneklerinde Greyen bakterilerin
9 adet KNS (%75), 2 adet S. aureus (%16.67) ve 1

adet KNS + S. aureus (%8.33) oldugu gorildi (Tablo
1), bakteriyolojik iyilesme oranlar sirasiyla %77.77
(7/9), %50 (1/2) ve %100 (1/1) olarak saptandi
(Tablo 2). Grup I'in toplamda bakteriyolojik iyilesme
orani ise %75 (9/12) olarak belirlendi (Tablo 2).

Tablo 2. Grup 1’deki st numunelerinden izole edilen
mikroorganizmalarin mikrobiyolojik iyilesme bulgulari

Mikroorganizma n Mikrobiyolojik iyilesme, (%)
KNS 9 77.77 (7/9)

S. aureus 2 50 (1/2)

KNS+ S. aureus 1 100 (1/1)

Toplam 12 75 (9/12)

KNS (Koagulaz negatif stafilokoklar)

Grup II'de siit 6rneklerinde Greyen bakteriler, 5
adet (% 41.66) KNS, 2 adet S. aureus (%16.67), 2
adet (%16.67) Streptococcus spp. ve 3 adet
KNS+Streptecoccus spp. olarak tespit edildi (Tablo
1). Bakteriyolojik iyilesme oranlari sirasiyla % 100
(5/5), % 100 (2/2), % 0 (0/2) ve %0 (0/3) olarak
saptandi (Tablo 3). Grup [II'nin toplamda
bakteriyolojik iyilesme orani ise %58.33 (7/12)
olarak belirlendi (Tablo 3).

Tablo 3. Grup II'deki st numunelerinden izole edilen
mikroorganizmalarin mikrobiyolojik iyilesme bulgular

Mikroorganizma n Mikrobiyolojik iyilesme (%)
KNS 5 100 (5/5)

S. aureus 2 100 (2/2)
Streptecoccus spp. 2 0(0/2)
KNS+Streptecoccus spp. 3 0(0/3)

Toplam 12 58.33(7/12)

KNS (Koagulaz negatif stafilokoklar) P>0.05

Calismada, KNS+Streptecoccus spp. birlikte
izole edilen 3 drnekte de tedaviden sonra KNS'larin
tekrar Uremedigi fakat Streptecoccus spp.’lerin
Uredigi goralda.

Tartisma ve Sonug

Sunulan ¢alismada mikrobiyolojik izolasyon ve
identifikasyon yapilarak subklinik mastitis teshisi

konulan  hayvanlarda antibiyotik  tedavisine
alternatif  olabilecegi  duslinllen ozon gaz
tedavisinin  iyilestirici  etkisinin  belirlenmesi
amaglandi.

Subklinik mastitis olgularina en fazla S. aureus,
Streptococcus spp. ve Enterobactericeae

familyasinda yer alan bakteriler neden olmaktadir
(Quinn ve ark., 1994). Subklinik mastitislerde izole
edilen S. aureus oranlarini Akay (1986) % 45.52,
Ding ve ark. (1991) % 51.1, Hadimli ve Ugar (1999) %
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33.7, Yildiz (2003) % 39.45, Ergiin ve ark. (2004) %
25.1, Sevinti ve Sahin (2009) %34.3, Tel ve ark.
(2009) %32.5, Buyikcangaz ve ark. (2012) %76.11
olarak bildirmislerdir.

Primer mastitis etkenlerine karsi mastitis
kontrol programlari uygulanan sirilerde KNS'ler
¢ok sik izole edilen mikroorganizmalardir. Bu
surilerde prevalansin %10 ile %50 arasinda degistigi
belirtiimektedir (Bastan, 2013; Buyikcangaz ve ark.,
2012; Seker ve Ozeng, 2010). Daha 6nce yapilan
calismalarda Kirkan ve ark. (2005) %20, Tel ve ark.
(2009) %27.5, Turutoglu ve ark. (1995) % 31.1,
Ergilin ve ark. (2004) %42.6, Sevinti ve Sahin (2009)
% 28.3, Cokal ve Konus (2012) %17.1, Bliylkcangaz
ve ark. (2012) % 23.88 oraninda KNS izole
etmislerdir. Calismada, en fazla izole edilen etkenin
KNS oldugu, ikinci sirada ise S. aureus'un geldigi
gorilmektedir (Tablo 1).

Ergiin ve ark. (2004), 200 siit orneginde
gerceklestirdikleri izolasyon ve identifikasyon
calismasinda, o6rneklerin  22'sinde (%11) miks
infeksiyon tespit ettiklerini  belirtmektedirler.
Calismada o6rneklerin 4 tanesinde (%16.67) miks
enfeksiyon tespit edildi ve bu orneklerin KNS +
S.aureus ile KNS+Streptecoccus spp. oldugu goriildi
(Tablo 1).

Subklinik mastitislerinin 6n teshisinde CMT
kullanilarak %90’dan daha fazla oranlarda tani
konulabildigi belirtilmektedir (Alagam ve ark., 1989;
ilhan, 2018). Sevinti ve Sahin (2009) CMT pozitif 61
inekten 79 siit 6rnegi aldiklarini bu 6rneklerin 67
(%84.8)'sinde etken izole ettiklerini
belirtmektedirler. Calismada CMT pozitif reaksiyon
veren toplam 25 inege ait 29 meme lobunda
bakteriyolojik muayene amaciyla numune alindi ve
muayene sonucunda 24 (%82.75) ornekte etken
ve/veya etkenler izole edildi.

Subklinik mastitis tedavisinde en vyaygin
kullanilan yéntem meme igerisine 12-24 saat
araliklarla 3-5 giin genis spektrumlu antibiyotiklerin
verilmesidir (Bastan, 2013). Calismada Grup I'deki
hayvanlara 24 saat ara ile 3 gin boyunca 100 mg/ml
novobiosin sodyum, 150 mg/ml neomisin silfat, 100
mg/ml prokain penisilin, 125 mg/ml
dihidrostreptomisin silfat, 10 mg/ml prednizolon
iceren antimastit preparati meme ici yolla uygulandi
ve bakteriyolojik iyilesme oranlarinin KNS
Ureyenlerde %77.77, S. aureus’ta %50 ve KNS + S.
aureus miks olan olguda ise %100 oldugu saptandi
(Tablo 1).

Abay ve Bekytrek (2006), S. aureus izole edilen
subklinik mastitisli 56 adet meme lobunda yaptiklari
¢alismada, meme loblarini iki gruba ayirdiklarini, 1.
grupta yer alan meme loblarina sefkionum, 2.
gruptaki enfekte meme loblaina amoksisilin—
klavulonik asit kombinasyonu uyguladiklarini,
iyilesme oranlarini sirasiyla %85.71 ve %82.2 olarak

belirlediklerini  bildirmislerdir. Hadimli ve Ucgar
(1999), S. aureus kaynakli subklinik mastitislerde
amoksisilin—klavulonik asit kombinasyonuyla %82.4,
Akan ve ark. (2002) amoksisilin—klavulonik asit
kombinasyonuyla %93.4 basari elde ettiklerini
belirtmislerdir. Yildiz (2003) subklinik mastitiste
hasta meme loblarina 24 saat ara ile 3 kez
lincomycin-neomycin uyguladigini ve S. aureus igin
%81.4 oraninda iyilesme elde ettigini ifade
etmektedir.

Bakteriyel, viral ve fungal ¢esitli insan
hastaliklarinin tedavisinde etkili oldugu bildirilen
ozonun, mikroorganizmalar Gzerindeki 6ldirici
etkisi ve sitte kalinti birakmamasi mastitiste
alternatif bir tedavi yontemi olarak dugsiiniilmesine
yol agmistir (Liu ve ark., 2005; Ogata ve Nagahata,
2000). Li ve ark. (2013), ozonun 3-24 saat iginde
notrofil ve makrofajlarin fagositik etkinliginde artis
sagladigini belirtmektedirler. Ozonun, 10-80 ug/ml
doz araligindaki uygulamalarinin herhangi bir yan
etkisinin olmadig ifade edilmektedir (Bocci, 2004; Li
ve ark., 2013; Tylicki ve ark., 2004). Sertkol ve ark.
(2018), c¢alismalarinda, ozonu meme basl
kanalindan 60 pg/mL, 24 saat ara ile 3 defa
uyguladiklarini  ve hayvanlarda herhangi bir
reaksiyon gozlenmedigini belirtmektedirler.
Calismada 6 mg/It ozon gazi meme ici yolla
uygulandi ve hayvanlarda herhangi bir reaksiyon
gozlenmedi.

Kwon ve ark. (2005), kronik mastitisli 18 adet
inekte yaptiklari calismalarinda, hayvanlari g gruba
ayirdiklarini, kontrol grubundaki ineklere 3 giin
boyunca  norfloksasin  uyguladiklarini,  ozon
grubundaki 1. gruptaki ineklere 7 giin meme ici 0.1
ppm ozon gazi, 2. gruptaki ineklere ise 3 glin meme
ici 1 ppm ozon gazi uyguladiklarini belirtmislerdir.
Grup I'deki hayvanlarin hasta meme loblarina ait
somatik hiicre sayilarinin tedavinin baslamasindan
sonraki 7.giinde distliguni fakat kontrol grubunun
somatik hticre sayisindan daha yiliksek oldugunu
belirlemislerdir. Grup II'deki hayvanlarin somatik
hicre sayillarinin ise tedavinin baslamasindan
sonraki 7.glinde énemli oranda (p<0.05) distiguni
ve kontrol grubunun somatik hiicre sayisindan daha
disik oldugunu belirlemisler ve 3 giin 1 ppm ozon
tedavisinin mastitiste iyilestirici etkisinin oldugu
kanaatine varmiglardir. Calismada ozon grubundaki
(Grup 1) subklinik mastitis tespit edilen 12 meme
lobunda bakteriyolojik iyilesme orani %58.33 (7/12)
olarak belirlendi (Tablo 3).

Liu ve ark. (2005), 24 inekte, kronik mastitisli
49 meme lobunda yaptiklari galismalarinda,
SHS'larina gore 4 grup olusturmuslardir. Kontrol
grubu (7 meme lobu), deney grubu A (10 meme
lobu, 50-100 x 10* / ml), deney grubu B (14 meme
lobu, 100-300 x 10%*) ve deney grubu C (18 meme
lobu, > 300 x 10* / ml) olarak belirlemisler, kontrol
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grubuna, 3 glin sliresince ginde iki kez meme igi
norfloksasin, deney gruplarina ise 3 giin siiresince
giinde iki kez meme ici 10 mL (200 ppm) ozonlanmis
yag uyguladiklarini belirtmislerlerdir. Tedaviden bir
hafta sonra alinan siit 6rneklerinde SHS’nin kontrol
grubunda 6nemsiz derecede yikseldigini, deney
gruplarinda ise distigiini tespit etmisler. Ozellikle
B ve C gruplarinda SHS’nin 6nemli 6lgide (p<0.01)
dustiigini gozlemlemislerdir. Pereira ve Garcia
(2006) CMT ve SHS'larina bakarak subklinik mastitis
teshisi koyduklari, 22 inege ait 40 meme lobuna
ozon jenar6toru vasitasiyla 5 glin sliresince 2 mg/sn
hesabiyla toplamda her meme lobuna 30 mg ozon
uyguladiklarini, tedavi bitiminde yaptiklari CMT testi
ve SHSlarinda istatistiki olarak anlaml farkhhklar
(p<0,05) gosterdigini belirtmektedirler. Calismada
meme ici ozon tedavisinin KNS ve S. aureus kaynakl
subklinik mastitlerde bakteriyojik iyilesme
oranlarinin %100 oldugu saptandi (Tablo 3).

Ozon preparatlarinin  S. dysgalactiae ve S.
uberis’e karsi etkili, ancak S. aureus, E. coli, A.
pyogenes’e karsi kismen etkili veya etkisiz oldugu
belirtilmektedir (Durucic ve ark., 2015; Scrollavezza
ve ark., 1997). Moreira ve ark. (2014), subklinik
mastitisli 20 inekte yaptiklari ¢calismalarinda, 6 inegi
kontrol olarak biraktiklarini, 14 inege ait hasta
meme loblarina 10 mg/ml konsantrasyonda 720 ml
ozon gazi uyguladiklarini belitmisler, tedaviden
hemen 6nce, 24 saat sonra ve 48 saat sonra aldiklari
sit orneklerinde SHS ve toplam bakteri sayisina
baktiklarini, SHS’larinda herhangi bir degisiklik
olmadigini, toplam bakteri sayilarinda ise S.
agalactiae, S. aureus ve A. pyogenes sayllarinin
degismedigini, Corynobacterium bovis sayisinda ise
diisis oldugunu tespit etmislerdir. Sertkol ve ark.
(2018) akut mastitisli  ineklerde  yaptiklari
calismalarinda, meme basi kanalindan 50 ml
ozon/oksijen gazi (60pg/mL ozon) 24 saat ara ile 3
giin siireyle uygulandiklarini, 7 glin sonra aldiklari
sit orneklerinde, ozon tedavisinin KNS’dan
kaynaklanan akut mastitlerde %87.5, Streptecoccus
spp. ve maya kaynakh akut klinik mastitlerde ise
iyilestirici etkisinin olmadigini tespit etmislerdir.
GCalismada ozon grubundaki (Grup IlI) 2 adet siit
numunesinde (%16.67) Streptecoccus spp. izole
edildi, alt tlr belirlenemedi ve tedavi sonucunda
bakteriyolojik iyilesme orani %0 (0/2) olarak
belirlendi (Tablo 3). Ayrica KNS+Streptecoccus spp.
birlikte izole edilen 3 6rnekte de tedaviden sonra
KNS'larin  tekrar Gremedigi fakat Streptecoccus
spp.’lerin Uredigi tespit edildi (Tablo 3). Meme igi
ozon gazi uygulamasinin Streptecoccus spp.’den
kaynaklanan  subklinik  mastitlerde iyilestirici
etkisinin olmadig1 goruldi.

Sonug¢ olarak, meme i¢i ozon gazi uygulamasinin
KNS ve Staphylococcus aureus’dan kaynaklanan
subklinik mastitislerin tedavisinde etkili oldugu ve

antibiyotiklere alternatif olabilecegi, Streptecoccus
spp. kaynakli subklinik mastitlerde ise iyilestirici
etkisinin olmadigi kanisina varildi.
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Abstract: The purpose of the present study is to examine and compare the trachea and larynx caudalis of budgerigars and
canaries in a macroanatomic manner. 18 canaries and 29 budgerigars that were collected as dead from the clinics of the
surrounding area were used in this study. The number of cartilago trachea was 46-47 in canaries; and 53-61 in budgerigars.
Crossman’s Triple Staining Method was used for histological examinations. 0.1% methylene blue solution was used to
examine in a stereo microscope. Tracheobronchial-type syrinx was observed in both species. In canaries last 4-5 trachea
rings were joined together to form the tympanum. It was observed that in all species the trachea rings were full. The
ligamentum annulare and musculus trachealis were not observed in both species. While pessulus and tympanum were
observed in canaries, they were not detected in budgerigars. Musculi syringeales was detected in budgerigars in an
extremely developed structure. Cartilagines bronchosyringeales formed the last part of the syrinx; and it consisted 8-9
cartilages in canaries and 6-7 cartilages in budgerigars.

Keywords: Budgerigar, Canary, Syrinx, Trachea, Veterinary anatomy.

Muhabbet Kuslari ve Kanaryalarda Trachea ve Syrinx’in Makroanatomik ve Histolojik incelenmesi

Ozet: Bu calismanin amaci, muhabbet kuslari ve kanaryalarin trachea ve larynx caudalis’ini karsilastirmali olarak
makroanatomik incelemektir. Cevre kliniklerden 6li olarak toplanan 18 kanarya ve 29 muhabbet kusu bu calismada
kullanildi. Cartilago trachealis sayisinin kanaryalarda 46-47, muhabbet kuslarinda ise 53-61 oldugu gorildi. Histolojik
incelemeler igin Crossman Ugli boyama yontemi kullaniimistir. Stereo Mikroskopta incelemek iginse % 0.1 metilen mavisi
¢Ozeltisi kullanilmistir. Her iki tirde de tracheobronchial tipte syrinx gozlendi. Trachea kikirdaklarinin tam bir halka seklinde
oldugu goézlendi. Ligamentum anulare ve musculus trachealis iki tirde de gériilmedi. Kanaryalarda pessulus ve tympanum
gorilurken, bu yapilara muhabbet kusunda rastlanilmadi. Muhabbet kuslarinda ise oldukga gelismis yapida musculi
syringeales goriildi. Cartilagines bronchosyringeales’in syrinx'in son kismini olusturdugu gorildi; bu kismi kanaryalarda 8-9
kikirdak, muhabbet kuslarinda ise 6-7 kikirdak meydana getirmisti.

Anahtar Kelimeler: Muhabbet kusu, Kanarya, Syrinx, Soluk borusu, Veteriner anatomi.

Introduction

The trachea which is consistent of cartilagines
tracheales, begins just under the larynx and runs
down in the median line and goes through the
ventral of the esophagus before entering the chest
area between the furcula (Getty, 1975; Nickel,
1977; Mathey; 1965).

The number of cartilagines tracheales changes
between 108 and 126 in birds and unlike mammals
they are not in the shape of “C”, each cartilage
consists of a full ring (Getty, 1975). Musculus
trachealis and ligamentum annulare do not exist in
birds (Getty, 1975; Onuk et al., 2010). The diameter
of the rings measured as 3 mm at the widest parts;
and 2-2.5 mm in the narrowest parts. The initial
part of the trachea is flattened dorso-ventrally,
circular in the central part, and flattened on both
sides at final parts (Getty, 1975).

Unlike mammals, larynx is divided into two
parts as; larynx cranialis and larynx caudalis. In
birds, while larynx cranialis acts as a respiratory
system organ, larynx caudalis (syrinx) acts as a
sound organ and positioned in the bifurcatio
trachea area over the basis of the heart (Demirsoy,
1992; Getty, 1975; Nickel, 1977; Yilmaz et al., 2012;
Yilmaz et al., 2016).

Three types of syrinxes are observed in birds. If
only the cartilagines tracheales participate in the
formation of the syrinx, tracheal syrinx is formed; if
only the cartilagines bronchiales participate in the
formation of the syrinx, bronchial syrinx is formed,
and if they both participate, the tracheobronchial-
type syrinx is formed (Baumel et al., 1993; Getty,
1975; King and Mclelland, 1984).

The last rings of the trachea are wider
compared to the previous ones (Getty, 1975). These
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cartilages combine forming the tympanum. It was
reported that 4 trachea rings form the tympanum in
Denizli roosters, 3 in red hawks; 3 in ostriches, and
2 in geese (Kabak et al., 2007; Tasbas et al., 1994;
Yildiz et al., 2005).

Pessulus is located at the end of the
tympanum, consist of different structures that vary
among species. It consists cartilage in chickens and
quails, connective tissue in species such as pigeons
(Bayram and Liman, 2000; Getty, 1975; King and
Mclelland, 1984; Nickel et al., 1977; Yildiz et al.,
2005). The pessulus does not exist in penguins,
pelicans and loons (Griffiths, 1994; Tasbas et al.,
1994).

In the bird a ligament called ligamentum
interbronchiale is located between the bronchi after
the bifurcatio area (Getty, 1975; King and
Mclelland, 1984).

In the present study, the purpose was to
demonstrate the morphological structures of the
trachea and the syrinx, which is a sound organ, of
canaries and budgerigars, known for their beautiful
voices, and to make comparisons between these
two species.

Materials and methods

18 canaries and 29 budgerigars bred in Turkey
were used as the study materials. Dead birds were
collected from various breeding establishments and
private clinics in the area.

Four canaries and seven budgerigars were
used for the histological study. The birds were
dissected according to literature (Gahslar, 1977) and
the trachea and syrinx were removed. The organs

were fixed in a buffer solution (10% formaldehyde)
for three days. After fixation tissue sections were
routinely processed and embedded in paraffin. 5-
micron (u)-thick sections were taken and stained
with Crossman’s Triple Staining Method (Crossman,
1937). The stained slides were photographed and
measured with light microscope (Leica, EG 1160).

Fourteen canaries and twenty-two budgerigars
were used for macro-anatomic examination studies.
To prepare the cartilages of the trachea and syrinx
for this examination, the materials were left in 70%
alcohol for half an hour; and then submerged in
0.1% methylene blue solution for 15 minutes. Then,
in order to remove excess methylene stain, they
were kept in distilled water for one minute and
then incubated in 50%, 70% and 90% alcohol,
respectively. They were  examined and
photographed under stereomicroscope (Olympus,
BX53F).

Ethical approval for the study was obtained
from Istanbul University Ethical Board (2014/83).

Nomina Anatomica Avium was used as the
basis for terminology (Baumel et al., 1993).

Results

In budgerigars 53-61 and in canary 46 and 47
cartilago trachea was determined in the trachea. In
both species the trachea rings were in full-ring
shape, and they were not associated with the
trachea ring before or after them. It was
determined that connective tissue fills the
neighboring trachea rings. Ligamentum annulare
and musculus trachealis were not detected in any of
the species (Figure 1A).

Figure 1: A: The image of the trachea under microscope (the trachea of the canary to the left; the trachea of the budgerigar to the right)
(stereomicroscope), B: The image of the transversal section of the trachea in budgerigars; the tip of the arrow: musculus tracheolateralis
(Crossman staining, 40x zoom) (light microscope), C: The tip of the arrow: The bone tissue in the cartilago trachealis (light microscope).

The rings were flattened in a dorso-ventral
manner along all the progression of the trachea in
budgerigars (Table 1). But in canaries, the last part
of the trachea was found to be latero-lateral
flattened.

The musculus tracheolateralis which provides
the movement of trachea was observed in both

species (Figure 1B). Histologically, in some samples
in both species, the cartilage tissue was determined
to metaplasia to bone tissue (Figure 1C).

Tracheobronchial-type syrinx was observed in
both species. In canary last 4-5 cartilagines
tracheosyringeales were joined together to form
the tympanum (Figure 2A). In budgerigars,
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Table 1: The values of the width of the cartilage rings along the progression of the trachea in budgerigars and canaries.

Matarial Number DV LL DV LL DV LL
Upper 1/3 Middle 1/3 Lower 1/3
B1 1588 1910 p 1542 1695 p 1218 1196 p
B2 1617 1701 p 1414 1691 p 1120 p 1278
B3 1552 1681 p 1454 1660 p 1221 1 1577 p
B4 1403 1773 p 1278 u 1569 p 1372 1392 p
B5 1373 1674 1305 pt 1419 1070 p 1216
B6 1285 1793 u 1218 1462 u 1032 1031
B7 1318 1072 1069 p 1317 1175 p 1215
c1 1191 1605 p 1221 1 1750 p 1854 1181 p
c2 1191 1640 p 1210 u 1780 p 1851 1156 p
c3 1140 p 1595 p 1163 1745 p 1819 1222 p
ca 1150 u 1627 u 1116 1763 u 1829 1170 n

B: Budgerigars, C: Canaries, DV: Dorso-ventral, LL: Latero-lateral.

cartilagines tracheosyringeales were consisted of 9
or 10 cartilages; and there was no connection
between these cartilages. Musculi syringeales
wrapped the cartilagines tracheosyringeales in a
strong manner (Figure 2B).

In canary significant pessulus were detected in
the caudal area of the tympanum. This structure
was not exist in budgerigars (Figure 2).
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Cartilagines bronchosyringeales formed the
last part of the syrinx; and it consisted 8-9 cartilages
in canaries and 6-7 cartilages in budgerigars (Figure
2).

Musculi  syringeales, muscle layer which
wrapped the tympanum, was more developed in
budgerigars then in canaries (Figure 2, Figure 3).
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Figure 2: p: pessulus, t: tympanum, ct: cartilagines tracheosyringeales, mt: membrana tympaniformis, ms: musculi syringeales, cb:
cartilagines bronchosyringeales (Crossman staining, 40x zoom), A: Canary, B: Budgerigar. (stereomicroscope).

cb

Figure 3: The dorsal view of the syrinx in budgerigars
(stereomicroscope), ms: musculi syringeales, cb:
cartilagines bronchosyringeales.

Discussion

The canary (Serinus canaria) member of
Fringillidae family is a cage bird famous with its
beautiful sound. The budgerigar (Melopsittacus
undulatus) is a domestic cage species which
originates from Australia and member of Psittacidae
family. Although both species are included in
Passeriformes group, these two species differ from
other birds in a morphologic manner (Demirsoy,
1992).

In the presented study, the number of
cartilagines tracheales was determined to be
between 53-61 in budgerigars; and 46-47 in
canaries. This number presented to be varied
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between 137-140 in geese (Onuk et al., 2010); 112-
117 in Gerze rooster (Onuk et al., 2015); 53-57 in
the Pica pica (Balkaya et al., 2016) and between 115
and 134 in seagulls (Gezer and Pazvant, 2010). In
bird it has been reported that the number of the
cartilagines trachealis is related with the length of
the neck (Nickel et al., 1977).

In literature, the cartilagines trachealis of the
birds were reported to be on top of each other
(Cevik-Demirkan et al.,, 2007; Kabak et al., 2007;
Mathey, 1965; Nickel et al., 1977; Onuk et al.,
2010), yet in seagulls and geese this structure is
reported to form letter “H” like structures as a
result of fusion of the rings (Gezer and Pazvant,
2010; Onuk et al., 2010). In the presented study,
this fusion was not determined in budgerigars and
canaries. Each cartilago trachea was determined to
form separate structures and there was only
connective tissue between rings.

In birds tracheal rings are reported to be
dorso-ventrally flat in the section following larynx
cranialis, became more oval later, and flattened on
both sides in the last section (Getty, 1975). In this
study, it was determined that the cartilago of
budgerigars were dorso-ventrally flat along the
whole progression of the trachea. Latero-lateral
diameter of the canaries was greater than the
dorso-ventral diameter at the beginning and middle
section of the trachea. However, the last part of the
canaries was observed to be latero-lateral
flattened.

In geese (Onuk et al., 2010), pigeons (Yildiz et
al.,, 2005), seagulls (Gezer et al., 2012), ostriches
(Yildiz et al., 2003), ducks (Frank et al., 2007) and in
some domestic birds tracheobronchial-type syrinx
was reported (Bayram and Liman, 2000; Cevik-
Demirkan et al., 2007; Kabak et al., 2007; King,
1989). Similarly, in this study budgerigars and
canaries presented to have tracheobronchial-type
syrinx.

Tympanum is consistent of 3 or 4 cartilages in
chickens, 4 in Denizli rooster, 2 in geese and
Japanese quail and 3 in red hawk (Cevik-Demirkan
et al., 2007; Getty, 1975; Kabak et al., 2007; Onuk et
al., 2010; Tasbas et al., 1994). The tympanum was
also detected in canaries and budgerigars, as
mentioned in the literature before. The tympanum
was consisting of the last 4-5 trachea rings in
canaries and 9-10 rings in budgerigars; and some of
the cartilage that formed the tympanum was
ossified depending on age as in Denizli roosters,
chickens, canaries and budgerigars (Cover, 1953;
Getty, 1975; Tasbas et al., 1994).

The pessulus, which is located the caudal of the
tympanum and involved in the formation of the
sound is clearly visible in geese (Onuk et al., 2010),
pigeons (King and Mclelland, 1984), chickens (Getty,

1975), ostriches (Yildiz et al., 2003), owls (Griffiths,
1994) and was significant in canaries. Like in loon,
kiwi bird, black cormorant, pelican, penguin and in
skylark (Griffiths, 1994; King and Mclelland, 1984;
Tasbas et al., 1994) the pessulus was not detected
in budgerigars. There was no difference between
the membrane tympaniformis.

Cartilagines bronchosyringeales, which forms
the lower part of the syrinx, is consist of 6 cartilage
rings in geese (Onuk et al., 2010), 3 cartilage rings in
Japanese quail and ostriches, and 4 cartilage rings in
the crows (Cevik-Demirkan et al., 2007; Yildiz et al.,
2003; Chamberlain et al., 1968). In the presented
study the cartilagines bronchosyringeales was
detrermined to form the last section of the syrinx,
and was consisted of 8-9 cartilage in canaries, and
6-7 cartilage in budgerigars. It was reported that all
birds have a well-developed pessulus. The most
important finding of this study was the pessulus
observed in canary does not exist in budgerigar. In
addition, the syrinx muscles in budgerigars were
much more developed than the canaries. By
conducting other studies on different kinds of
passeriformes that can imitate the human sound,
these differences in the family of Psittacidae can be
determined more detailed.

In conclusion, the trachea and larynx caudalis
of budgerigars and canaries were examined in detail
anatomically and histologically. The data obtained
in the present study were compared with the
respiratory system data of domestic birds reported
in previous studies to show the differences and
similarities.
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Diivelerde Gebeligin Son D6neminde Vitamin E ve Selenyum Uygulamalarinin
Postpartum Donem Problemleri Uzerine Etkisi"
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Ozet: Bu calismada diivelerde prepartum dénemde yapilan vitamin E ve Se enjeksiyonunun postpartum dénemde goriilen
retensiyo sekundinarum, puerperal akut metritis, puerperal mastitis ve postpartum &striis gériilme orani Gzerine etkisinin
arastirilmasi amaglandi. Calisma materyalini, izmir ilinde 6zel bir damizlik siit sigiri isletmesinde bulunan 22-26 aylik yasta,
104 damizlik holstein irki diive olusturdu. Materyal olarak segilen diiveler 2 gruba ayrildi. Uygulama grubundaki hayvanlara
(Grup 1, n=52), beklenen dogum tarihinden 10 glin 6nce vitamin E ve Se iceren preperat 15 ml intramuskuler olarak enjekte
edildi. Kontrol grubu hayvanlara (Grup 2, n=52) ise 5 ml izotonik NaCl enjekte edildi. Calisma sonucunda uygulama grubu
duvelerin 3’Gnde (%5.8) retensiyo sekundinarum tespit edilirken, kontrol grubunda ise 10 diivede (%19.2) retensiyo
sekundinarum tespit edildi. Klinik metritis oranlari kontrol grubunda %42.3 (n=22) uygulama grubuna %23.1 (n=12) goére
istatistiksel olarak 6nemli diizeyde yiksek oldugu belirlendi. Dogum sonrasi mastitis gdsterenlerin sayisi uygulama grubunda
12 (%23.1), kontrol grubunda 7 (%13.5) oldugu ve farkin istatistiksel olarak 6nemsiz oldugu tespit edildi. Postpartum 45 giin
icinde Ostriis gosteren divelerin sayisi da uygulama ve kontrol gruplarinda sirasiyla 17 (%32.7) ve 18 (%34.6) olarak
bulundu, farkin istatistiki olarak 6nemsiz oldugu belirlendi. Bu ¢alismanin sonucunda; yapilan uygulamanin retensiyo
sekundinarum ve puerperal metritis olgularinin oranini disird(igi, buna karsin puerperal mastitis ve pospartum oOstris
gorilme oranina herhangi bir etkisinin olmadigi kanisina varildi.

Anahtar Kelimeler: Diive, Postpartum, Selenyum, Vitamin E.

Effect of Prepartum Treatment of Vitamin E and Selenium on Postpartum Reproductive
Problems of Dairy Heifers

Abstract: This study aimed to investigate the effect of prepartum vitamin E and Se injection in heifers on the rate of
retentio secundinarium, puerperal acute metritis, puerperal mastitis and postpartum oestrus seen in the postpartum
period. The material of the study was composed of 104 broodstock Holstein breed heifers (22-24 months of age) from a
dairy cattle farm in izmir. These heifers were divided into 2 groups as study group (n: 52) and control group (n: 52). To study
group animals, 15 ml vitamin E and Se preparation was intramuscularly injected 10 days before the expected date of birth.
And to control group animals, 5 ml isotonic NaCl was intramuscularly injected. As a result of the study; retentio
secundinarum was detected in 3 (5.8%) of heifers in the application group, while retentio secundinarum was detected in 10
heifers (19.2%) in the control group. Clinical metritis rates were found to be statistically significantly higher in the control
group than 42.3% (n = 22) and 23.1% (n = 12). While the number of postpartum mastitis patients was 12 (23.1%) in the
application group, this number was 7 (13.5%) statistically insignificant in the control group. The number of heifers showing
oestrus within the postpartum 45 days was also statistically insignificant in the application and control groups, 17 (32.7%),
and 18 (34.6%), respectively. As a result of this study; It has been concluded that the application decreased the rate of
retentio secundinarum and puerperal metritis cases, but had no effect on the rate of puerperal mastitis and post-partum
oestrus.

Keywords: Heifer, Postpartum, Selenium, Vitamin E.

Giris

Son vyillarda yapilan calismalarda plasentanin baglayicilarini  artirarak, kemotaksisi hizlandirir.
atilmasinin immiinolojik olaylarla yakindan iliskili Retensiyo sekillenen ineklerde maternal ve fotal
oldugu bildirilmektedir. Gebelik sirasinda dokularda glutatyon peroksidaz aktivitesi, retensiyo
plasentanin antioksidan kapasitesindeki azalma, sekillenmemis ineklerden daha duslktir (Spears ve
retensiyo  sekundinarumun  etiyolojisinde  rol ark., 2008).
oynayabilir (Beagley ve ark., 2010). E vitamini ve Patojenler meme dokusuna saldirdiginda
selenyum plasenta baglantilarinda kemotaksis ve serbest radikaller olusur. Olusan bu radikaller
I6kosit sayilarini artirarak yavru zarlarinin normal fagosite edilmis mikroorganizmalari 6ldirmede
atihmina yardim ettigi, dokulari oksidatif hasardan kullanilir. Fakat belirli diizeyin lzerinde olusurlarsa
koruduklari belirtiimektedir. Vitamin E, veya vitamin E gibi antioksidanlar yetersiz olursa
notrofillerdeki  lirokinaz plazminojen reseptor organizmanin yap! elemani olan lipid, protein,
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karbonhidrat, niikleik asit ve vyararh enzimleri
bozarak zararl etkilere yol agarlar (Smith ve ark.,
1997).

Enfeksiyon ve doku yikimlanmalarinda, yangi
reaksiyonu ve hipoksi gibi durumlarda, dokularda
lipid peroksidasyonu ve serbest radikaller
artmaktadir. Notrofillerin aktivite degisikligi sonucu
endotel hiicrelerde meydana gelen yangiya karsi E
vitamini bu hicreleri korurken, ayni zamanda
eritrositleri de hemolizden ve oksidatif hasardan
muhafaza eder (Spears ve ark., 2008).

Vitamin E ve Se’nin; ovaryumlarda serbest
radikallerin  Uretimini  dilzenledigi, selenyum
enjeksiyonu yapilan hayvanlarda ovaryum kistlerinin
%47’den 19’a distiigli ve vitamin E’nin FSH, ACTH
ve LH salinimini destekledigi yapilan c¢alismalarda
bildirilmistir. (Barnes ve Smith, 1975; Harrison ve
ark., 1984). Ayrica vitamin E’nin steroidojenik
enzimleri oksidatif hasardan korudugu (Staats ve
ark., 1988) ve glinliik 1000 IU vitamin E takviyesinin
ineklerde dogum sonrasi ilk Ostriis gosterme
stresini  kisalttigi  (Campbell ve Miller, 1998)
bildirilmigtir.

Sunulan bu bilgiler 1s18inda bu ¢alismada,
Ulkemize ithal edilen ortalama 4-5 aylk gebe
damizhk holstein divelerde, dogumlarina yaklasik
10 giin kala uygulanan vitamin E ve Se ile retensiyo
sekundinarum, metritis, mastitis, ve ovaryum
aktivitesinin tekrar baglamasi arasinda bir iligkinin
olup olmadigini arastirmak amaglanmistir.

Materyal ve Metot

Calisma icin  Aydin  Adnan  Menderes
Universitesi Hayvan Deneyleri Yerel Etik Kurulundan
gerekli izinler alindi (Karar no: 2012/009). Calisma
materyalini, izmir ilinde &ézel bir damizlik siit sigiri
isletmesinde bulunan 22-26 aylk vyasta, 104
damizlik holstein irki diive olusturdu. Diiveler 2
gruba ayrildi. Uygulama grubu hayvanlara (Grup 1,
n=52), beklenen dogum tarihinden 10 gin Once
Vitamin E ve Se iceren preperat (ml ¢ozeltide 100
mg vitamin E asetata esdeger 100 IU Vitamin E, 1.03
mg saf selenyuma esdeger 3.0 mg Sodyum selenit 5
H20, Seleject, Bremer Pharma GmbH) 15 ml
intramuskuler olarak enjekte edildi. Kontrol grubu
hayvanlara (Grup 2, n=52) ise 5 ml izotonik NaCl
enjekte edildi.

Calismadaki batin hayvanlara uygun ve bir
ornek beslenme ve barinma kosullari saglandi.
Diveler beton zeminli yari acik ahirlarda
barindiriimakta idi. Bu ahirlar serbest durakli,
boyundan kilitlemeli, kauguk yatakl, her hayvana 1
yatak bulunacak sekilde tasarlanmisti. isletmede
2x10 balik kilgigi sistemde glinde 2 sagim
yapiliyordu. Dogumuna iki hafta kalmis diveler
dogum locasina alinarak deneyimli ciftlik personeli

ve veteriner hekim tarafindan devamh goézlemlendi.
Postpartum ilk iki hafta boyunca, inekler giinlik
olarak boyunlarindan kilitlendikten sonra, istahlari
ve rektal viicut isilari kontrol edildi. istahsiz veya
rektal vicut isisi 39.5 °C'den yiksek olan inekler,
ciftligin teshis protokolleri uyarinca metritis ve
mastitis yoniinden muayene edildi. Ostriis tespiti,
sabah sagim sirasi, aksam sagimi sirasi ve gece
22:00 civari olmak lzere giinde 3 kez 30’ar dakika
yapilan gézlem yonteminde cara akintisi ve vulvada
kizarikhik; ayrica rektal muayenede ovaryum
Uzerinde graaf follikili arastirilarak yapildi. Dogumu
izleyen 12 saat icinde yavru zarlarini atmayan
hayvanlar  retensiyo  sekundinarumlu  olarak
degerlendirildi (Beagley ve ark., 2010). Klinik
mastitis tanisi, sabah ve aksam sagimlarinda
inspeksiyon (meme loblari arasindaki farkliliklar),
palpasyon (yangi, sertlik) ve strip kap ile sttin
fiziksel muayenesi yapilarak sttte pihti, flakon veya
renk degisikligi gorilmesi ile yapildi. Dogumu
izleyen ilk 21 giin icerisinde kirmizi-kahverengi, pis
kokulu, sulu, icerisinde nekrotik dokinttler bulunan
buyuk miktardaki uterus icerigi ile involisyondaki
gecikme nedeniyle anormal sekilde genislemis ince
duvarli bir uterus, purulent vaginal akinti, ates (>
39.5°C), istahsizlik, durgunluk, sit veriminde diisme
gibi sistemik hastalik belirtileri gosteren hayvanlar
klinik metritisli olarak degerlendirildi (Sheldon ve
ark. 2009).

Gruplarin istatistiki karsilastirilmasinda Pearson
Chi-Square testi kullanildi. Sonuglar frekans (n) ve
yuzde (%) olarak gosterilerek tablo ve grafiklerle
Ozetlendi ve p<0,05 istatistiksel olarak anlamli kabul
edildi.

Bulgular

Calisma sonucunda tespit edilen, retensiyo
sekundinarum, metritis, mastitis ve Ostris gorilme
oranlari Tablo 1'de 6zetlenmistir.

Uygulama grubu divelerin 3’Gnde (%5.8)
retensiyo sekundinarum tespit edilirken, kontrol
grubunda ise 10 divede (%19.2) retensiyo
sekundinarum tespit edildi. Gruplar arasindaki
farkin istatistiki bakimdan énemli oldugu belirlendi
(p=0.038). Metritis oranlari ise uygulama ve kontrol
gruplarinda sirasiyla %23.1 (n=12) ve %42.3 (n=22)
olarak bulundu. Gruplar arasindaki fark istatistiki
olarak 6nemli bulundu (p=0.037). Dogum sonrasl
mastitis gosterenlerin sayisi uygulama grubunda 12
(%23.1) iken konrol grubunda bu sayi 7 (%13,5)
olarak belirlendi. Postpartum 45 giin iginde Ostris
gosteren divelerin sayisi da uygulama ve kontrol
gruplarinda sirasiyla 17 (%32.7) ve 18 (%34.6) olarak
tespit edildi. Dogum sonrasi 45 glin iginde Ostrus
gosterme ve klinik mastitis gortilme oranlar
acisindan istatistiki fark 6nemsiz bulundu (p>0.05).
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Tablo 1. Uygulama ve kontrol grubu diivelerde retensiyo sekundinarum, metritis, mastitis ve Ostriis gériilme

oranlarinin dagilimi.

GRUP
Total
Deneme Grubu Kontrol Grubu P
N % n % N %
RETENSIYO Var 3 5,8 10 19,2 13 12,5 0,033
SEKUNDINARUM Yok 49 94,2 42 80,8 91 87,5
Var 12 23,1 22 42,3 34 32,7
METRITIS 0,037
Yok 40 76,9 30 57,7 70 67,3
Var 12 23,1 7 13,5 19 18,3
MASTITIS 0,205
Yok 40 76,9 45 86,5 85 81,7
Var 17 32,7 18 34,6 35 33,7
OSTRUS 0,836
Yok 35 67,3 34 65,4 69 66,3
Toplam 52 50,0 52 50,0 104 100,0

Tartisma ve Sonug

Prepartum donemde uygulanan vitamin E ve
Se’nin, postpartum donemde birgok ekonomik
kayiplara sebep olan retensiyo sekundinarum,
metritis, mastitis ve postpartum ilk Ostriis goriilme
orani Uzerine olumlu bir etkisinin olup olmadigi
yoniinde bircok arastirma yapilmistir. Arechiga ve
ark. (1994) 198 sigira vitamin E ve Se uygulamis,
retensiyo sekundinarum goriilme orani agisindan
istatistiki olarak anlamli bir fark bulamamislardir.
Gwazdauskas ve ark. (1979) 351 inek Uzerinde
yaptiklari calismada tek enjeksiyon vitamin E- Se’nin
retensiyo sekundinarum (izerine higbir etkisinin
olmadigini bildirmislerdir. Erskine ve ark. (1997)
tahmini buzagilama tarihine yaklasik 2 hafta kalan
ineklere 3000 IU vitamin E uygulamasinin retensiyo
secundinarum oranini 6nemli olg¢lide azalttigini
bildirmislerdir. Benzer olarak prepartum vitamin E
ve Se takviyesinin postpartum dénemdeki retensiyo
sekundinarum insidensini 6nemli 6lgide azalttigi
bildirilmistir (Harrison ve ark., 1984; Kim ve ark.,
1996; Sattar ve ark., 2007). Moeini ve ark. (2009)
gebeligin son donemindeki 60 diiveyi 3 gruba ayirip
kontrol grubuna 0 ml, I. gruba 20 ml ve Il. gruba 40
ml selenyum + vitamin E enjekte etmislerdir.
Retensiyo sekundinarum gorilme orani kontrol
grubunda 3/20 iken, | ve Il. grupta retensiyo
sekundinarum goériilmemistir. Bu c¢aligmada ise;
uygulama grubundaki retensiyo sekundinarum orani
%5.8 iken kontrol grubunda bu oran %19.2 olarak

bulunmus ve bu farkin istatistiki olarak anlamh
oldugu gortlmastir. Bulunan bu sonuglar; birgok
arastiricinin (Erskine ve ark., 1997; Harrison ve ark.,
1984; Kim ve ark., 1996; Moeini ve ark., 2009; Sattar
ve ark., 2007) sonuglarina benzerlik gosterirken,
Arechiga ve ark. (1994) ile Gwazdauskas ve ark.
(1979) ¢alismalarinin sonuglarindan farkh
bulunmustur.

Erskine ve ark. (1997) 420 hayvan (zerinde
yaptiklari  ¢alismada  prepartum  vitamin E
uygulamasinin, postpartum klinik metritis goriilme
oranlarina istatistiki olarak 6nemli etkisinin
oldugunu bildirmislerdir. Harrison ve ark. (1986)
prepartum Se enjeksiyonu ve oral vitamin E
takviyesinin metritis Gzerine etkisini de arastirdiklari
calismada, insidensin kontrol grubunda %84, Se
grubunda %60 olarak tespit etmislerdir. Sunulan bu
calismanin sonuglarina bakildiginda da; metritis
oranlari, uygulama ve kontrol gruplarinda sirasiyla
%23.1 (12/52) ve %42.3 (22/52) olarak tespit
edilmistir. Gruplar arasindaki bu fark istatistiki
olarak 6nemli bulunmus (p=0.037) ve Erskine ve ark.
(1997) ile Harrison ve arkadaslarinin (1984)
calismalarinin sonuglari ile paralellik gostermistir.

Pavlata ve ark. (2004) prepartum ¢ift doz
vitamin E ve Se uygulamasinin postpartum 30
glnlik periyotta, tek doz uygulanan gruba goére
mastitis gorilme oranini dislrdugiuni
bildirmislerdir. Weiss ve ark. (1997) vitamin E’nin 3
farkh dozda uygulanmasinin etkisini incelemisler ve
sonu¢ olarak 1000 IU/giin kuru dénemin ilk 46
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guninde, 4000 IU/gin kuru donemin son 14
gininde ve 2000 IU/gin vitamin E laktasyon
boyunca uygulanan grupta mastitis insidensinin
onemli oOl¢tide disuk oldugunu bildirmislerdir.
Qureshi ve ark. (2009) gebeligin son bir ayinda
uygulanan vitamin E ve Se’nin klinik mastitis
insidensine hicbir etkisinin olmadigi, ayni sekilde
Erskine ve ark. (1997) 420 hayvan (zerinde
yaptiklari ¢cahismada, prepartum uygulanan 3000 U
vitamin E’'nin uygulama ve kontrol gruplari arasinda
mastitis goriilme insidensine higbir etkisinin
olmadigini  bildirmislerdir.  Sunulan ¢alismada,
dogum sonrasi mastitis goOsterenlerin  sayisi
uygulama grubunda 12 (%23.1), kontrol grubunda
bu sayr 7 (13,5) olarak belirlendi. Dogum sonrasi
klinik mastitis goriilme oranlari agisindan iki grup
arasindaki bu farkin istatistiki olarak 6nemsiz oldugu
tespit edildi.

Bu konuda farkli sonuglarin elde edilmesinin
sebepleri arastirmada  kullanilan  hayvanlarin
bireysel metabolizma farklhiligi ve uygulanan vitamin
E-Se uygulama miktari, zamani ve uygulama
suresinden kaynaklanabilecegi dusunilmektedir.
Ayrica iklim, ahir ve sagim hijyeni, besleme-
barindirma kosullar arasindaki muhtemel
farkhhklarin ¢alisma sonuglarina etki edebilecegi
gercegi goz ardi edilmemelidir.

Kim ve ark. (1996) 120 inek Uzerinde yaptiklar
¢alismada dogumuna 20 giin kala Se ya da vitamin E
uygulamasinin, tek basina  gebelik  basina
tohumlama sayisi, gebelik orani, 6striis orani
Uzerine higbir etkisinin olmadigini fakat vitamin E ve
Se’nin  birlikte uygulanmasinin  postpartum ilk
tohumlama siiresini dusirdigind bildirmislerdir.
Arechiga ve ark. (1994) rastgele segilmis toplam 198
sigira dogumdan 3 hafta 6nce, tek doz vitamin E ve
Se igeren preparat enjekte etmisler ve uygulamanin,
buzagilamadan ilk 6striise kadar gegen stireye hicbir
etkisinin olmadigini belirtmiglerdir. Qureshi ve ark.
(2009) gebeligin son 1 ayinda uygulanan vitamin E
ve selenyumun sit¢li buffalolardaki reproduktif
performans  (zerine etkisini  arastirmislardir.
Reproduktif performans verileri gostermistir ki
vitamin E-Se uygulamasi, Ostris oranini (%90-%55)
onemli oranda artirmistir. Barnes ve Smith (1975)
vitamin E’'nin  FSH, ACTH ve LH salinimini
destekledigini ©6ne sirmuslerdir. Yapilan bu
calismada postpartum 45 giin icinde 6stris gosteren
divelerin orani uygulama ve kontrol gruplarinda
sirastyla %32.7 (17/52) ve %34.6 (18/52) olarak
tespit edildi. Dogum sonrasi 0Ostris belirtilerinin
gorilme oranlari arasindaki fark istatistiki agidan
onemli  bulunmamistir. Farkli sonuglarin elde
edilmesi sunulan g¢alismada materyal olarak
kullanilan hayvanlarin dive olmasi, bilgisayar
destekli Ostriis takip sistemi eksikligi sebebiyle,
Ostrus takibinin gozlem yolu ile yapilmasi ve bu

sebeple de bazi Ostrislerin gozden kagcmis
olabilecegi, bakim ve besleme kosullarindaki
farkliliklarin etkisi ile agiklanabilir.

Bu calismada ulkemize ithal edilen 4-6 aylk
gebe divelerde tahmini buzagilamaya 10 gln kala
uygulanan ve 6nemli antioksidanlar olan vitamin E
ve Se’nin 6zellikle retensiyo sekundinarum ve klinik
metritisin gorilme sikhgini azaltabilecegi sonucuna
varildi. Vitamin E ve Se ol¢iimlerinin hem kanda
hem de rasyonda yapildig ayrica materyal sayisinin
daha yiliksek oldugu yeni calismalar, sonuglarin
desteklenmesi agisindan faydali olacaktir.
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Deneysel Diyabetik Nefropatide Patomorfoloji ve Apoptozis
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Ozet: Bu calismada diyabetik nefropatiye bagli olusan bébrek hasarinda histopatolojik ve apoptotik bulgularin
degerlendirilmesi amaglandi. Calismada 16 rat rastgele olarak kontrol (n=8) ve (g gtin arayla iki kez streptozisinle (60 mg/kg,
i.p) uyarilmis diyabet (n=8) olmak Uzere iki gruba ayrildilar. Son uygulamayi takip eden 90. giinde ratlar uyutularak
bobrekleri patolojik incelemeler amaciyla alindi. Dokulara histopatolojik olarak hematoksilen-eozin ve immunohistokimyasal
olarak kaspas-3, kaspas-8, kaspas-9 ve TUNEL isaretlemeleri yapildi. Histopatolojik olarak, tubullerde dilatasyon, atrofi,
dejenerasyon, nekroz, glomeruluslarda ise hipertrofi ve vaskiiler degisikler goriildi. intersitisyel alanlarda ise yer yer
peritubuler, perivaskiiler ve periglomeruler fibrozis ve inflamasyonlar gézlendi. immunohistokimyasal olarak, kaspas-3’iin
bircok tubulde pozitif oldugu ayrica glomerullerde ve intersitisyumda tek tiik pozitif hiicre ile karsilasildi. Kaspas-8 ve
kaspas-9 antikorlarinin ise birgok tubulde reaktif olduklari belirlendi. TUNEL boyamalarinda ise yaygin pozitiflik tubulerde,
yer yer intersitisyumda ve glomeruluslarda belirlenmistir. Sonug olarak, diyabete bagh olusan nefropatide bitliin bobrek
dokusunda hasarin sekillendigi belirlenmistir.

Anahtar Kelimeler: Diyabetik nefropati, Patomorfoloji, Apoptozis.

Pathomorphology and Apoptosis in Experimental Diabetic Nephropathy

Abstract: The aim of this study was evaluated by histopathological and apoptical of kidney damage in rats with
streptozotocin induced diabetes. Sixteen rats were randomly divided into two groups as a control group (n=8) and rats with
twice dose (streptozotocin, 60 mg/kg, i.p.) of the diabetic group. At the end of the last given of streptozotocin 90. days, the
rats were sacrificed and the kidneys were removed for histopathological and immunohistochemical examination. For
histological analysis tissue sections were stained with hematoxylin-eosin, for the immunohistochemical studies sections
were stained with caspase-3, caspase-8, caspase-9 and TUNEL assay method. Histopathologically, the kidney in the diabetic
group showed glomerular sclerosis, thickening, and membrane hyalinization, tubular atrophy, tubular dilatation, cellular
vacuolization, and reabsorption droplets in tubule lumens. In the interstitium inflammation, and fibrosis also were seen.
Immunohistochemically, increased caspase-3 immunoreactivity in the tubular epithelial cells and few glomerular and
interstitial cells. Caspase-8 and caspase-9 were reactive in tubules. In general, diffuse immunoreactivity in tubules,
glomerules and interstitium were observed in TUNEL staining. These results indicate that all component in the kidneys of
diabetic rats were damaged.

Keywords: Diabetic nephropathy, Patomorphology, Apoptosis.

Giris

Diyabetes mellitus (DM), vyeterli insilin
salgilanamamasi veya salgilanan insilinin etkisiz
kalmasi sonucu olusan, hiperglisemi ile seyreden
karbonhidrat, yag ve protein metobolizmasinda

edilen diyabetik nefropatinin (DN) ilk evrelerinde
belirgin bir bulgunun gorilmemesi ¢ogu hasta
tarafindan goz ardi edilir. B6brek fonksiyonlarina ait
klinik semptomlarin basladigi ve histopatolojik

bozulmalara neden olan kronik seyirli bir hastaliktir
(Jones ve ark., 2013; Njolstad ve ark., 2003; Strippoli
ve ark., 2003). Diunya Saghk Teskilati (2006)
verilerine gbre glin gectikce gerek Ulkemizde
gerekse diinyada DM insidensinde artisin oldugu
goriilmektedir. DM  dogrudan  bircok  klinik
semptoma neden olurken hastaliga bagli olusan
komplikasyonlar ciddi mortalite ve morbiditeye
sebep olmaktadir. Hastalarda retinopati, dermatitis,
noral, kardivaskiler ve bobrek bozukluklari en
yaygin gorilen komplikasyonlardir (Krolewski ve
ark., 1996; Nadir ve ark., 2003). Diyabetli hastalarin
%44’iinde gorulen ve klinik bir bulgu olarak kabul

hasarin sekillendigi kronik dénem ise son donem
bobrek yetersizligi olarak tanimlanir ve hasta dialize
baghmli olur. Bu nedenle DM hastalarinda yiiksek
tedavi giderlerine ve mortalite neden olmaktadir
(Fiorina ve ark., 2005; Jones ve ark., 2013; Parving
ve ark., 1996).

DN olusumunda bircok faktor rol alirken,
genetik bozukluk, ylksek glikoz dizeyi, renin-
angiotensin sistem, glomeruler hiperfiltrasyon ve
serbest oksijen radikalleri 6nemli etmenler arasinda
yer alir (Friedman, 1996). DM’sa bagh olusan
hiperglisemi ve glukoz toksikasyonu da baslica
nefropatnin  patogenzinde rol alir.  Kronik
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hiperglisemi arteriyel endotelde yangisal
medyatorlerin -~ ve  nitrik  oksit  saliniminin
artirlmasina neden olarak glomerulosklerozisin
olusumuna sebep olur (Krolewski ve ark., 1996; Van
Dijk ve Beri, 2004). Bununla birlikte tek basina
hiperglisemi nefropatinin olusumu icin vyeterli
degildir. Glukoz birikimi de benzer reaksiyonlara
neden olurken artan  glukoz hiicrelerde
proliferasyonlara, hiicre disi matriksin ve TGF-B’nin
artisina neden olarak hiicreleri etkiler. Asiri glukoz
hiicrelerde nikotinamid adenin dinlkleotid fosfat
(NADPH) gibi antioksidandtlarin azalmasina bu da
dokuda serbest radikallerin artisina neden olur
(Nadir ve ark., 2003; Van Dijk ve Beri, 2004; Wang
ve Chahners, 1993). Artan serbest oksijen radikalleri
ise damar endotelinde hasarin sekillenmesine
neden olur. Sonucta hiicrede Na+-K+ ATP’az
aktivitesi azalarak hiicre icinde sodyum birikir. Buna
bagh olarak hiicrede 6dem ve fonksiyon bozuklugu
sekillenir. Bu degisiklikler dokularda inflamasyona
ve nekroza neden olurken hiicrelerde apoptozisi
tetikler (Duran-Salgado ve Rubio-Guerra, 2014).
DN’de akut donemdeki histopatolojik bulgular
hastaligin tanisinda belirleyici degildir. Patognomik
histolojik bulgular daha ¢ok kronik dénemde
ozellikle vaskiler yapininda bozulmasi ile birlikte
olusur (Estacio ve ark., 2000; Fioretto ve ark., 2000).
Histopatolojik bulgular daha ¢ok glomeruler yapida
sekillenmesine ragmen, intersitisyel, tubuler ve
vaskiiler yapininda etkilendigi  bildirilmektedir
(Mauer ve ark., 1990; Phillips ve Steadman, 2002;
Wolf, 2004).

Bu calisma ile, diyabetik nefropatide gorilen
patolomorfolojik  degisikliklerin ve apoptozisin
belirlenmesi amaglandi.

Materyal ve Metot

Deney protokolii

Calismada 200-250 g agirliklarinda ve 5-6
haftalik yaslarda 16 Wistar albino turi erkek rat
kullanildi. Calismadan bir hafta Once ratlarin
laboratuvar kosullarina uyumu saglandi. Hayvanlar
oda sicakhginin 21+2 2C ve nemin %65-70 oldugu 12
saat aydinlik/karanlik sikluslarin saglandig ortamda
polypropilen kafeslerde tutuldu. Standart serbest
yemleme ve su ile beslendi. Yapilan deneysel
calismalar deney hayvanlari (nitesinde deney
hayvanlari etik kurul onayl ve gozetimi altinda
yapildi (Onay No: 2017/03).

Calisma oncesi ratlar rastgele olarak; herhangi
bir islem uygulanmayan Grup | (Kontrol grubu (n=8))
ve 3 gln araliklarla iki kez intraperitonel olarak
streptozotocin (STZ, 60 mg/kg, Sigma, MO, USA;
0.05 M citrate buffer; pH 4.5) uygulanan Grup Il
(diyabetik grup (n=8)) olmak (izere ikiye ayrildilar.
STZ uygulamayi takip eden 48. saatlerde kan glukoz

Slgimi (GlucoDr SuperSensor™ Blood Glucose
Monitoring System, AGM-2200, All Medicus Co.,
Ltd., Republic of Korea) yapildi. Olciimlerde 16.7
mmol/L tespit edilen ratlar diyabetik olarak kabul
edildi. Son STZ uygulamasini takip eden 90. giinde
ratlar uyutuldu ardindan uygun yéntemlerle bébrek
dokulari alinarak histopatolojik ve
immunohistokimyasal incelemeler amaciyla %10
tamponlu notral formalinde tespit edildi.

Histopatolojik caligmalar

Tespit edilen doku o6rneklerinden formalini
uzaklastirmak amaciyla dokular akarsuda bir gece
yikandi. Ardinda rutin patolojik doku takibine
alinarak dereceli alkol (%50, %75, %96, %100) ve
ksilol serilerinden gegirilerek parafinde bloklandi.
Hazirlanan bloklardan 5 p kalinliginda kesitler Leica
RM 2125 RT ile ilk G¢ kesit ve her onuncu kesitler
lamlara alindi. Hazirlanan preparatlar alkol ve ksilol
serilerinden gecirilerek hematoksilen eozin (HE)
boyamasi ile boyandi. Tim o&rnekler ylksek
¢ozunirlikli 1sik mikroskobunda (Olympus DP-73
camera, Olympus BX53-DIC microscope; Tokyo,
Japan) X40-X100-objektif blylutmelerinde incelendi.

immunohistokimyasal ¢alismalar

immunohistokimyasal boyamalar  primer
antikorlarin protokolii dogrultusunda streptavidin-
biotin-peroksidaz (ABC) ydntemiyle vyapildi. Bu
amagla daha 6nce hazirlanan parafin bloklardan 5 p
kalinliginda kesitler lysinli lama alinarak alkol ve
ksilol ile deparafinize ve dehidre edildi. Dokulardaki
antijenin geri kazanimi igin kesitler mikrodalga
firnda 700W’da 20 dakika ph 6.0 Sitrate buffer ile
muamele edildi. Ardindan peroksidaz aktivitesini
baskilamak amaciyla 15 dakika oda sicakliginda
%0.3 H202’de nemli kamarada bekletildi. Primer
antikordan 6nce 20 dakika oda sicakliginda %5’lik
normal keci serumunda protein baskilamasi yapildi.
Daha sonra kesitler Caspase-3 (1:200, Invitrogen,
PA5-16335), Caspase-8 (1:50, Abcam, ab4052) and
Caspase-9 (1:100, Abcam, ab52298) primer antikoru
damlatilarak 1 saat oda sicakliginda bekletildi. PBS
(Phosphate buffered saline) ile yikanan kesitler 30
dakika sekonder antikorda bekletildikten sonra
reaksiyonun gorindrligini  saglamak amaciyla
kromojen olarak diaminobenzidine (DAB, Lab
Vision)’'de 3 dakika bekletildi. Zemin boyamasi igin
ise Harris Hematoksilen kullanildi. Son olarak alkol
ve ksilolden gegirilen kesitler entellan ile kapatildi.

TUNEL boyama

TUNEL (Terminal Deoxynucleotidyl
Transferasemediated Deoxyuridine Triphosphate
Nick end Labeling) isaretlemeleri dretici firma
katalog prosediriine (In Situ Cell Death Detection
Kit, POD, Roche, Germany) gore yapildi. Bu amagla
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parafin bloklardan 5 p kalinliginda kesitler lysinli
lama alindi, alkol ve ksilol ile deparafinize ve
dehidre edildi. Ardindan peroksidaz aktivitesini
baskilamak amaciyla kesitler 15 dakika oda
sicakliginda % 0.3 H202'de bekletildi. PBS ile yikanan
kesitler Protein K (20 mg/ml; Roche, Mannheim,
Germany) ile oda sicakliginda ve nemli kamarada 15
dakika muamele edildi. Yikanan kesitler daha sonra
taze hazirlanan 50ul of TUNEL reaction mixture (TdT
& dUTP) soliisyonunda karanlik ortamda 37 °C'de 1
saat bekletildi.  Ardindan kesitler 50 ul anti-
fluorecein  antikor  konjugat POD  enzim
homojenatiyla kaplanarak 30 dakika 37 °C‘de
bekletildi. Son olarak yikanan kesitler AEC (3-Amino

9-Ethyl Carbasole, Dako, Glostrup, Denmark) ile 10
dakika muamele edildikten sonra hematoksilen ile
zemin boyamasi yapilarak lamelle kapatildi.

Bulgular

Histopatolojik bulgular

Histopatolojik olarak glomeruluslar, tubuluslar,
intersitisyum ve damarlarda gorilen patolojik
parametreler degerlendirildi. Kontrol grubuna ait
bobreklerde herhangi bir patolojik lezyonla
karsilagilmadi. Buna karsin, diyabetik ratlara ait
bobreklerde belirgin hasarin sekilendigi gorilda
(Sekil 1). Glomeruluslardaki kapillalarda belirgin
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Sekil 1. Diyabetli ratlara ait bébrek dokusunun histopatolojik bulgulari. A) Segmental proliferasyon (ok), HE. B)
Glomeruler ve tubuler dejenerasyon (yildiz), glomeruler hiyalinizasyon (ok) ve peritubuler inflamasyon (ince
ok), HE. C) Vaskiiler hyalinizasyon (oklar), HE. D) Tubul membranlarinda kalinlasma (oklar), HE.

hiperemi ile mesengial hiicre proliferasyonlar
belirlendi. Glomerular vaskiiler kalinlasma ile kimi
alanlarda sklerozis ile karsilasildi. Ayrica bowman
kapsilinde genislemeler gozlendi. Kimi glomeruler
yapilarin atrofik oldugu vyer vyer c¢evrelerinde
hicresel infiltrasyonlar belirlendi. Periglomerular

alanlarda fibrozis gorildi. Tubullerde ise, yaygin
atrofi ile yer yer tubuler dilatasyonlar dikkati cekti.
Kimi tubul lumenlerinde protein c¢okeltileri ile
karsilagildi. Az sayida alanda ise tubuler
dejenerasyon ve nekrozis belirlendi. Tubul hicre
sitoplazmalarinda degisen siddette vakuoller
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Sekil 2. Diyabetli ratlara ait bébrek dokusunun immunohistokimyasal bulgulari. A) Kaspas-3 yoniinden tubuller
birlikte intersitisyum hicrelerinde pozitif reaksiyon, DAB. B) Kaspas-8 pozitif tubulus ve glomeruluslar, DAB. C)
Kaspas-9 ile pozitif tubul epitel hiicreleri, DAB. D) Tubullerde yogun TUNEL reaksiyonu, AEC

gozlendi. Epitel hiicrelerde apoptotik mikronikleus
yapilari dikkati cekti. Gerek proksimal ve gerekse
distal tubullerin ¢evresinde fokal fibrozis belirlendi.
Yer yer bu alanlarda inflamasyon gorilda. Vaskiler
yapilarda hiperemi ile birlikte intimal fibrozis ve
perivaskiler inflamasyonlar tespit edildi.

immunohistokimyasal bulgular

Apoptozisin belirlenmesi amaciyla
immmunohistokimyasal yapilan kaspas-3, Kaspas-8,
Kaspas-9 ve TUNEL boyamalarinda; DN
olusturulmus bobreklerde belirgin  ve yaygin
immunopozitiflik dikkati ¢ekti (Sekil 2).

Ozellikle Kaspas-3 antikoruna karsi tubul epitel
hiicrelerinin yogun pozitif reaksiyon gosterdigi
belirlendi. Ayrica kimi alanlarda intersitisyel dokuda
az da olsa pozitif hiicreler tespit edildi. Bazi vaskiiler
endotelyal hiicrelerde de benzer reaksiyonlar
gozlemlendi. Glomeruler yapida ise tek tik
immunopozitif hicreler gorildii. Kaspas-8 ve
kaspas-9 ile yapilan boyamalarda ise ozellikle
proksimal tubullerde pozitif reaksiyonun yaygin

oldugu bununla birlikte distal tubullerde de
immunopozitiflik gozlemlendi. Yer yer
glomeruluslarda  ve intersitisyel  dokununda
immunopozitif oldugu dikkati c¢ekti. TUNEL

boyamasinda dokunun hemen hemen her alandaki
tubul epitelerinin ve vaskiler endotelin yaygin
pozitif  olduklari,  bununla  birlikte  birgok
glomerulusta ve interstisyel hicrelerde de
immunopozitif reaksiyonlarin oldugu gorilda.

Tartisma

DM karbonhidrat metabolizmasi bozuklugu
sonucu sekillenen ve hiperglisemi ile seyreden,
kronik seyirli bir metabolizma bozuklugu olup birgok
organ ve dokuda hasara neden olur. Diyabetin
dokulardaki hasari temelde yangisal, metabolik ve
vaskiler yapidaki degisikliklere bagl olarak olusur
(Estacio ve ark., 2012; Krolewski ve ark., 1996;
Ozougwu ve ark., 2013). Ozellikle hemodinamik
sebepler nedeniyle hastalarda 6nemli oranda
mortaliteye neden olan diyabetik nefropati olarak
bilinen kronik bobrek yetersizligi sekillenir. Oldukga
sinsi  seyreden bobrek bozuklugu genellikle
proteinlri disinda klinik semptom gostermeden
ilerleyerek son doénem bobrek vyetersizligi ile
sonuglanir (Dereli ve ark., 1999; Locatelli ve ark.,
2004; Warram ve ark., 2010).

Diyabetik nefropatinin etiyopatogenezi heniiz
tam olarak agiklanmis olmasa da genel kani
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hiperglisemi ve glikotoksisiteye bagli dokularda
artan sitokin, kemokin ve serbest radikaller gibi
yangl tetikliyici faktorlerin artmasi ile olusan
mikrovaskller  hasar  sonucu  sekillendigidir
(Krolewski ve ark., 1996; Warram ve ark., 1996).
Serbest radikallerin  artmasi  ve sitokinlerin
salgilanmasi damar endotelinde hasara neden
olurken tromboz ve pihtilasmayr tetikler.
Mikrovaskdiler yapida meydana gelen bu hasar sonu
bobrek dokusunda o6zellikle glomeruluslarda
histopatolojik lezyonlar sekillenir (Sarnak ve ark.,
2003; Tungdemir ve ark., 2018; Wolf, 2004).
Diyabetik nefropatide glomeruluslarda gorilen bu
patoloji hastaligin tanisinda olduk¢a o6nemlidir
(Mauer ve ark., 1990). Erken doénem glomeruler
sklerozis en belirgin patolojik bulgu iken bowman
kapsulindeki ve bazal membrandaki kalinlasmalar
ayrica dikkati ceker. Bununla birlikte son donem
nefritis olarak kabul edilmesi nedeniyle bdobrek
biyopsisinde daha ¢ok kronik bulgular ile karsilasilir
(Phillips ve Steadman, 2002; Tungdemir ve Oztiirk,
2008). Sikhikla glomeruler hipertrofi ile birlikte
tubulointersitsiyel dokudaki degisiklikler
gozlemlenir. Glomeruler yapidaki sklerozis noduler
yaplya doénusebilir. Glomeruler kapsilde
kalinlagsmalar olduk¢a belirginlesir. Mezengial
hlcrelerdeki hipertrofi sonucu glomeruluslarin
hacminde artis gérullr (Fiorina ve ark., 2005; Kumar
ve ark., 2004; Tungdemir ve ark., 2018; Phillips ve
Steadman, 2002). Kimi olgularda ise vaskiler
hyalinizasyonlarla karsilasilabilir.  Arteriosklerozis
interstisyel arterlerde ve glomeruler kapillerde
gozlemlenebilir. Tubulointerstisyel alanlarda ise
belirgin fibrozis olgusu dikkati ¢eker. Tubuler bazal
membranda kalinlasmalar ile tubullerde dilatasyon
ve atrofiler belirgindir. Bazi siddetli ve kronik
olgularda ise glomeruler ve tubuler vyapilari
kapsayan fokal nekroz alanlari ile karsilasilabilir
(Kumar ve ark., 2004; Mauer ve ark., 1990; Phillips
ve Steadman, 2002; Tun¢demir ve ark., 2018;
Yaman ve Komdiroglu, 2018). Hicrelerde artan
glikojen hicre sitoplazmasinda birikerek hicre
hasarina ve sitoplazmik partikillerin olusmasina
neden olur (Tungdemir ve Oztiirk, 2008). Yapilan bu
¢alismadaki patomorfolojik bulgular literatir verileri
ile benzer oldugu dikkati cekmektedir. Ozellikle
uzun dénem hiperglisemiye maruz birakilan ratlarin
glomeruler vyapisindaki hasar belirgin sekilde
gbzlemlenmistir. Glomeruler hipertrofi ve bowman
kapsilindeki  kalinlasmalarin  vaskiler yapida
meydana gelen hasarla iliskili  olabilecegi
disinilmektedir. Kimi glomeruler vaskiler yapida
hyalinizasyonun varligi belirlenmistir. Ayrica tubuler
yapida gorilen atrofiler ve yer yer dilatasyonlarda
literatir verileri ile ortismektedir. Bazi tubul epitel
hicrelerinde gorilen vakuollerle birlikte apoptotik
cekirdeklerin  glikojen birikimine bagh olusan

glikotoksikasyon sonucu sekillenmis olabilecegi
kanisina varilmistir. Cok olmasa da kimi tubullerde
literatlirde bahsedildigi gibi nekrozun sekillenmis
oldugu gorilda.

Kronik hiperglisemi ve glikoz toksikasyonuna
maruz kalan dokulardaki kollajende, hicre igi
proteinlerde ve DNA’da donilisiimsiiz hasar olusur.
Diyabetik nefropatide olusan vaskiler iskemi ve
artan serbest radikaller inflamasyona, apoptozise ve
nekroze neden olur (Kumar ve ark., 2004; Ortiz ve
ark., 1997; Tungdemir ve ark., 2018; Zang ve ark.,
1997). Farkh deneysel calismalarla olusturulan
bobrek hasarinda kaspas yolaklarinin rolinin
oldugu bildirilmistir. Tungdemir ve ark. (2018)
yaptiklari kapsamli galismada, deneysel diyabetik
ratlarin bobrek dokularinda malondialdehit (MDA),
ileri oksidasyon protein drlinlerinin (AOPP) ve
protein karbonil (PC) gibi oksidasyon belirteclerinin
artis gosterdigini belirlemislerdir. Ayrica diyabetik
ratlarin bobrek dokularini immunohistokimyasal
olarak, apoptotik, antiapoptotik, kaspas-3 ve TUNEL
yontemleri ile incelemis ve apoptotizisi 6zellikte
tubdl hiicrelerinde ve yer yer glomeruler yapilarda
tespit etmistir. Ortiz ve ark. (1997) hiperglisemik
vakalarda antiapoptotik belirte¢ olan Bcl-2’nin
azalmasina, buna karsilik apopotozisin gostergesi
olarak kabul edilen Bax proteinin arttigini
belirlemislerdir. Kumar ve ark. (2004) hem tubul
hemde interstisyel dokuda apoptozisin varligini
DN’li hastalara ait biyopsi o6rneklerinde tespit
etmislerdir. Yine Zang ve ark. (1997) deneysel
olusturulan DN’li ratlarin bébreklerinde tubul epitel
hiicrelerinde apoptozisin varhgini
immunohistokimyasal olarak belirlemislerdir. Her (¢
¢alismada da apoptozisin tubul epitel hiicrelerinde
ozellikle proksimal ve distal tubullerde sekillendigi,
ayrica interstisyel hicrelerde yer yer apoptotik
hiicrelerin varligini ortaya konmustur. Yaman ve
Komiroglu (2018) kaspas-3 yoéninden ozellikle
proksimal tubul epitellerinde ve kimi glomeruler
hicrelerde siddetli pozitiflik tespit etmislerdir.
Tuncdemir ve Oztiirk (2008) ise ratlarda deneysel
olusturduklari diyabetik nefropatide
immnuhistokimyasal olarak distal tubullerle birlikte
medullar tubullerde de apopotozisin yogun
oldugunu  belirlemislerdir.  Ayrica  ¢alismada
glomeruler vyapida da az sayidaki hicrede
apoptozisin  varligini gozlemlemislerdir. Bu
¢alismada, immunohistokimyasal ve TUNEL yontemi
ile apoptozisin varligi arastirildi. Ozellikle tubuler
epitelde kaspas-3 reaksiyonun belirgin sekilde
pozitif oldugu dikkati ¢ekti. Buna karsilik kaspas-8 ve
kaspas-9’un  fokal alanlar halinde tubuler
immunopozitif olduklan goraldi. Kaspas
pozitifliginin literatlirle pararlel olarak distal ve
medullar bolgelerde yogunlastigi dikkati ¢ekmistir.
Kaspas-8 ve kaspas-9 pozitifliginin tubuler yapilarda
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goriilmesine  karsilik  kaspas-3’in  az sayida
glomerulusta da  pozitif reaksiyon verdigi
belirlenmistir. Yine kaspas-3 antikoruna karsl
intersitisyel dokudaki kimi hiicrelerinde yer yer zayif
pozitif olduklari belirlenmistir. Ayrica yapilan TUNEL
isaretlemede  ¢ekirdek  pozitifliginin kaspas
boyamalarina oranla daha yogun oldugu
gorilmistar. Bu farkhligin  apoptozis 6ncesi
hiicrelerde meydana gelen c¢ekirdek kirilmalarinin
gostergesi olarak sekillendigi distniilmektedir.
TUNEL pozitifligi hemen hemen tubuler yapinin
tamaminda gorilirken glomeruler yapilarda da
belirlenmistir.

Sonug¢ olarak, diyabetik nefropatide siddetli
glomeruler hasar ile birlikte tubuler yapi ve
interstisyel doku da etkilenmektedir. Vaskiler
degisiklikler ile birlikte fibrozis ve inflamasyon
sekillenmektedir. Ozellikle bébrek hasarinda kaspas
yolaklarinin rolinin immunohistokimyasal olarak
belirlenmis olmasi ve TUNEL isaretlemelerinde
cekirdek hasarinin gorilmesi bobreklerde ilerleyen
ve geri dontstimsiiz hasarin varligini
gostermektedir.
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Ozet: Bu calismada siitte anti Brucella antikorlarini saptamak icin bir indirekt siit ELISA prototipi gelistirilmesi amaclandi.
Daha o6nce Brucella abortus biyotip 3 izole edilen enfekte ciftliklerden alinarak Rose Bengal Pleyt testi (RBPT) ve
komplement fiksasyon testi (KFT) ile test edilerek pozitif bulunan toplam 36 siit ve serum 6rnegi ve brucella ari srilerden
alinan 45 adet st ve serum 6rnekleri tanisal duyarlilik ve 6zgiilligin saptanmasinda receiver-operating characteristic (ROC)
ile analiz edildiler. Bu analizin sonucunda yuizde pozitivite (PP) olarak ifade edilen esik degeri degeri, %29.3 olarak alinmistir.
Buna gore testin duyarlihg (sensitivite) %96.15 [%95 (glven esigindeki sinirlar (%80.36-99.9)] ve Ozgulliik (spesifisite)
%95.65 [%95 (guven esigindeki sinirlar (%85.16-99.47)] olarak saptandi. Sonuglar, ayni hayvandan alinan siit ve serum
sonuglari arasinda korelasyon gosterdi. Siit ring testi (SRT), KFT ve RBPT sonuglarina gére en yiiksek oranda yanlhs pozitif
sonug veren test oldu. Calismanin sonunda elde etdilen bulgular, indirekt stit ELISA prototipinin oldukga duyarl ve 6zgil bir
test oldugunu ve sitiin mevcut oldugu durumlarda, hastaligin serolojik tanisi igin sut sigirlarinda stress yaratmadan
kullanilabilecegini ortaya koymustur. Dolayisi ile siit orneklerinde ELISA'nin kullanimi ile st sigirciligi isletmelerinde
bruselloz ile ilgili glivenilir ve saglam veriler, ekonomik ve pratik olarak elde edilebilecektir.

Anahtar Kelimeler: Brucella abortus, Stit-ELISA, Sigir, SRT.

Evaluation of Using ELISA in Milk for Diagnosis of Brucellosis in Cattle

Abstract: In this study, to develop an indirect milk ELISA prototype was aimed for the determination of anti Brucella
antibodies in milk. Rose Bengal Plate Test (RBPT) and Complement fixation test (CFT) records of 36 serum and milk samples
received earlier from the infected farms in which B. abortus biotype 3 had been isolated and identified and 45 milk and
serum samples from brucellosis free herds were used for receiver-operating characteristic (ROC) analysis in determining
diagnostic sensitivity and diagnostic specificity, respectively. According to the this analysis, cut off level stated as percent
positivity (PP) was taken as 29.3%. Based on this value, the sensitivity of the test was determined as 96.15% with a 95%
confidence interval (Cl) [95% (80.36%-99.9%)] and a specificity of 95.65% [95% Cl (85.16-99.47 %)]. Our results also showed
correlation between antibody level in serum and milk received from the same animal. MRT showed the highest false
positive results compared to CFT and RBPT results. As conclusion, our results indicated that the indirect milk ELISA
prototype is a highly sensitive and specific test and it could be used without being invasive in dairy cattle for serologic
diagnosis of brucellosis whenever milk available for this purpose. Therefore, reliable and robust data for brucellosis in dairy
farms would be obtained practically and economically by using ELISA in milk samples in dairy farms.

Keywords: Brucella abortus, Milk-ELISA, Cattle, MRT.

Giris

Hayvanlarda blyik bir maddi kayba neden
olan ve insanlarda da 6nemli bir zoonoz hastalik
olan brusellozun indirekt teshisinde cesitli serolojik
testler kullaniimaktadir. Bu testler bireyselden ok
sir tarama testleri olarak hastaligin teshisinde en
stk bagvurulan yontemleri olusturmaktadir (Alton ve
ark., 1988). Ancak brusellozun hastadaki her
evresini, her epidemiyolojik durumda ve her
hayvanda saptayacak tek bir serolojik test yoktur.
Hastaligin serolojik teshisinde OIE’'nin Onerdigi
resmi testler olarak en ¢ok Rose-Bengal Plate Testi
(RBPT) ve Komplement Fikzasyon Testi (CFT)
kullanilimaktadir. Bunun yaninda aglutinasyon
testleri, Coombs testi, ELISA, cELISA ve Floresans

Polarizasyon Testi (FPA) kullanilan diger tekniklerdir
(OIE, 2009). Bu testler icin hayvanin kaninin alinmasi
gerekmektedir. Bu durum gerek hayvanda yarattigi
stres ve gerekse maliyet giderleri agisindan sitten
yapilacak bir teste gore O©nemli dezavantajlar
tasimaktadir. Bu nedenle siitten yapilacak serolojik
testlerin serumdan yapilacak serolojik testlere gore
onemli avantajlari oldugu ortaya ¢ikmaktadir. Ayrica
sutteki ve serumdaki immunoglobulin seviyeleri
arasinda korelasyon bulundugundan sutiin icerdigi
antikor seviyesi hayvanin serolojik tablosunu
yansitacaktir (Ducrotoy ve ark., 2016; Sutra ve ark.,
1986; Vanzini ve ark., 1998). Ginimizde gerek
bireysel ve gerekse tank sit orneklerinde tarama
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testi olarak sit ring testi (SRT) uygulanmaktadir.
Ancak basit ve pratik bir test olan SRT'nin siit-
ELISA’ya gore onemli dezavantajlari vardir. Bunlar
arasinda, dogumdan hemen sonra ve laktasyonun
sonuna dogru alinan sitlerde, mastitisli sttlerde,
donmus siitlerde kullanilamamasi, testin duyarlk ve
ozgulligunin daha dusik olmasi sayilabilir. Ayrica
infeksiyonun erken dénemlerinde yeterli duyarlilk
gostermemesi ve etc¢i sigirlarda c¢ok sinirl bir
kullanim alani bulmasi diger dezavantajlaridir
(Nicoletti, 1969; OIE, 2009).

Cok sayida arastirmaci cesitli antijenlerin
kullanildigi stt ve serumda uygulanan ELISA tabanh
calismalar yapmislar ve ELISA’nin  SRT ile
saptanandan ¢ok daha distk titrede antikor
saptadigini ve bu nedenle gerek bireysel ve gerekse
tank sitlerinde iyi bir tarama testi oldugunu
bildirmislerdir (Thoen ve ark.1979; Boraker ve ark.
1981; Chand ve ark. 2005; Titarelli ve ark, 2011;
Vanzini ve ark.,1998).

Bu calismada kan serumu ve sit icerdigi
antikorlar yoniinden karsilastinldiginda, sutte
uygulanacak ELISA prototipin serum ELISA ya karsi
hayvanlarda glivenle kullanilabilecek bir alternatif
olup olmadigi degerlendirilmistir.

Materyal ve Metot

Bakteriyel sus ve referens serum ELISA
antijeni: Calismanin yapilmasi Harran Universitesi
Hayvan Deneyleri Yerel Etik Kurulu’nun 06.03.2015
Tarih ve 2015/07 nolu karari ile uygun bulunmustur.
Calismada XXX Universitesi Veteriner Fakiiltesi
Kaltar koleksiyonunda bulunan ve daha Onceki
calismalarda izole edilmis ve B. abortus biyotip 3
olarak tanimlanan sus kullanildi. Laboratuvarda
gelistirilen ELISA (in house serum ELISA) igin
kullanilacak solid faz antijeni (Brucella S-LPS
antijeni) Animal and Plant Health Agency (APHA)
Weybridge, ingiltere’den temin edildi

Referens pozitif ve negatif siit ve serum
ornekleri: Yeni gelistirilen stt ELISA prototipi igin
ROC analizlerinin yapilmasinda, pozitif ve negatif
referans materyalleri kullanildi. Bu amagla, daha
once etkenin izole edildigi enfekte sigir suriisinden
alinan 36 adet serum ve st 6rnegi, pozitif referens
st (PRS) ve bruselloz yoninden ari sirilerden
alinan 45 adet serum ve sit ornegi ise negatif
rereferens st (NRS) olarak kullanildi. Bu serum
orneklerinin bilinen KFT ve RBPT sonuglari ROC
analizinde testin duyarlik, 6zgilliik ve esik degerinin
saptanmasinda kullanild.

Test serum ve siit ornekleri: Daha once
brusellozun goéruldugi (A, B, C, D) ve gériilmedigi (E
ve F) olmak Uzere toplam 6 ayri sliriiden alinan kan

ve sUt ornekleri, gelistirilen sit ve serum ELISA,
RBPT ve sit ring testi (SRT) ile test edildiler. Bu
testlerde PRS ve NRS ve serum kontrolleri kullanildi.
F ve D surilerinden sadece siit 6rnekleri alinirken
diger siurilerden ayni hayvandan hem siit ve hem
de serum ornekleri alindi.

Antijen Uretimi: Bu amacla Yi ve Hackett'in
(2000) bildirmis oldugu Tri-Reagent yontemi,
modifiye edilerek kullanildi. Bu yontemle su ve
organik fazlar ayrildi. iginde ekstrakte edilen ham
LPS bulunan su fazi ayri bir steril tipte toplandi ve -
209C de daha sonra ELISA solid faz antijeni olarak
kullanilmak Gzere saklandi.

Laboratuvarda gelistirilen (in house) serum
ELISA icin Animal and Plant Health Agency (APHA)
Weybridge, Ingiltere’den temin edilen solid faz
antijeni (Brucella S-LPS antijeni) 1:6000 oraninda
ELISA kaplama sollsyonu ile sulandirilarak pleytlere
kaplandi.

Sut orneklerinden etken izolasyonu
¢ahismalari: SUt 6rneklerinden etken izolasyonu igin
OIE Manuel’de (2009) bildirilen yontem kullanildi.
Bu amagla stit numuneleri, santrifiij edilerek tstteki
krema ve alttaki tortudan selektif Farrel’s mediuma
ekim vyapildi.  Ayrica bu numuneler 06n
zenginlestirmege alindilar ve ornekler negatif olarak
kabul edilmeden 6nce %5-10 CO: igeren etiivde 6
haftaya kadar inkibe edildiler.

Serolojik testler: Sit Orneklerinin alindigi
hayvanlarin kan serumlari RBPT ve indirekt ELISA ile
test edildiler. Tum test st orneklerine SRT ve
indirekt sit ELISA uygulandi. RBPT ve SRT antijenleri
Pendik Veteriner Kontrol Enstitlisi (PVKE)'nden
temin edildi. Bu testlerin (RBPT ve SRT) uygulanmasi
Alton ve ark.nin (1988) belirttigi yonteme gore
yapildi.

indirekt serum ve siit ELISA: indirekt ELISA,
Vanzini ve ark.’nin (1998) bildirdigi yonteme goére
bazi modifikasyonlar yapilarak uygulandi. Serum
ELISA solid faz antijeni 0.05 M sodyum karbonat (pH
9.6) icinde 1:6000 oraninda sulandirildi. Stit ELISA
antijeni igin ise test yeni gelistirildigi icin kullanilacak
antijen ve PRS ve NRS arasinda en biyuk farki
olusturan dilusyon optimum antijen olarak segcildi.
Her iki ELISA iginde secilen antijen dillisyonlari 96
gozli diz tabanh maxisorp polistiren pleytlere
(NUNC 692620) kaplandi. Daha sonra antijenle
kaplanan pleytler 4 2C de 18-24 saat inklbe edildi
ve %3 yagl alinmig slttozu iceren PBS sollisyonu ile
2 saat slre ile bloklandilar. Yikama asamasinda
pleytler %0.05 Tween 20 iceren PBS (PBS/T)
solisyonu ile 4 kez yikandilar. Serum ELISA’da
primer antikor baglanmasi asamasinda, her hayvan
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Tablo 1. Ayni hayvandan serum ve sit alinan isletmelerdeki serolojik testlerin ve kiltiir sonuglarinin karsilastiriimasi

A ciftligi(infekte) M ELISA SRT S-ELISA RBPT Kiltir
10 - - - - -
2 + + + + -
1 + -
B ciftligi (infekte)
5 + + + + +
3 + + + + -
5 - - - - -
1 - + - - -
1 + - + -
1 - - + + -
C ciftligi (infekte)
9 R R - - -
1 - + + + -
39 Toplam 11 (%28.2) 13(%33.3) 13(%33.3) 12(%30.8) 5(%12.8)
E ciftligi (non infekte)
13 - - - - -
4 - + - - -
17 0 4(%23.5) 0 0 0

Tablo 2. Sadece sit alinan iki giftlikte serolojik testlerin ve kiltir sonuglarinin karsilastiriimasi

D ¢iftligi (infekte) Milk ELISA SRT Kiltar
3 - + -

4 + + -

2 + + +

1 - - +

1 + - -

7 - - -

17 7 (%41.2) 9 (%52.9) 3 (%17.6)
F ciftligi (non infekte)

7 - + -

8 - - -

15 0 7 (% 46.6) 0

tirt icin kullanilacak pozitif ve negatif kontrol
serumlarinin her birinden ikiser kez olmak lizere %1
sut tozu iceren PBS/T solisyonu icinde 1: 50
oraninda  hazirlanmis  olan  dilisyonlarindan
pleytlerin her bir kuyucuguna 100 pl olarak konuldu.
St ELISA igin ise NRS, PRS ve test siit 6rneklerinden
100 pl olarak her numune igin ikiser kez olmak
lizere pleyte konuldu. inkiilbasyon ve vyikama
asamalarindan sonra horse-radishperoxidase
(HRPO) ile isaretlenmis A/G recombinant proteini
(Pierce 32490) belirlenen diliisyonda %1 sit tozu
iceren PBS/T icinde sulandirilarak tim kuyucuklara
100 pl olarak ilave edildi. Oda isisinda 1 saat
inklibasyonu takiben pleytler tekrar 4 kez PBS/T ile
yikandi ve (zerine 100 pl kromojenik substrat (0.1
M  sitrat tamponu igcinde 2 pg ortho-
phenylenediamine ve %0.03 H:0:) ilave edildi.
Pleytler oda isisinda 10 ila 15 dakika bekletildikten
sonra reaksiyonu durdurmak icin her kuyucuga 100
pl 4 N H2SO0s ilave edildi. Pleytlerin otomatik ELISA
okuyucusu (VERSAmax 3.13/B2573) ile 490 nm’de
absorbans degerleri okundu. Serum ELISA'nin
sonuglarinin belirtiimesi asagida tanimlandigi gibi
yapildi.

Yizdelik pozitivite (Percent positivity PP)
hesaplanmasinda, test orneginin optik
dansitesinden ortalama negatif serum optik
dansitesi c¢ikarildi. Elde edilen deger, ortalama
pozitif serum kontrolii ve ortalama negatif serum
kontroll optik dansiteleri arasindaki farka bolinda.
Sonug 100 ile carpildiginda PP bulunmus oldu. Sit
ELISA’nin duyarhligi ve 6zgulligi, referens pozitif ve
negatif serumlarin KFT ve RBPT sonuclarina gore
yaptlan ROC analizinin sonucunda belirlenen esik
degerine gore yapildi.

istatiksel analiz
ROC analizi, %95 glven esigindeki guvenlik
araliklari, tanisal duyarlik ve 6zgillik Medcalc

software programi kullanilarak yapildi (Schoonjans
ve ark., 1995).

Bulgular

Calismada elde edilen sonuglara gore duyarlilik
(sensitivite), %96,15 [%95 (glven esigindeki sinirlar
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(%80.36-99.9)] ve ozgiillik (spesifisite) %95.65 [%95
(given esigindeki sinirlar (%85.16-99.47)] olarak
saptandi. Bu degerlere gore esik degeri (cut-off)
%29.3 PP olarak belirlendi (Sekil 1).

ROC curve: ROC of ELISA vs RBT and CFT

100+
Pt

504

Sensitivity%

0 50 100
100% - Specificity%

Sekil 1. RBPT ve KFT sonuglari baz alinarak yapilan milk ELISA
ROC analizi sonuglari. Area under curve (AUC=0.9941)

Ayni  hayvandan serum ve sit alinan
isletmelerdeki  serolojik testlerin ve  kultir
sonuglarinin karsilastirilmasi Tablo 1.de gosterildi.
Buna gore enfekte A, B, C ciftliklerinde toplam 5
adet B. abortus biyotip 3 izole ve identifiye edildi
(%12.8). En fazla pozitif sonug SRT ve serum ELISA
(%33,3) ile alinirken bunu, RBPT (%30.8) ve sit
ELISA (%28.2) izledi. Enfekte olmayan F gifliginde
izolasyon yapilmadi ve tim serumlar st ELISA ile
negatif sonuglar verdi. Sadece %23.5 oraninda SRT
ile pozitif sonug alindi. (Tablo 1)

Sadece st alinan iki ¢iflikte serolojik testlerin
ve kiltir sonuclarinin karsilastiriimasi Tablo 2.de
gosterildi. Buna gore enfekte D ciftliginde 3 adet B.
abortus biyotip 3 izole ve identifiye edildi (%17.6).
En fazla pozitif sonug SRT (%52.9) ile alinirken, bunu
st ELISA (%41.2) izledi. Enfekte olmayan E cifliginde
izolasyon yapilmadi ve tiim serumlar st ELISA ile
negatif sonug¢ verdi. Ancak SRT ile %46.6 oraninda
pozitif sonug alindi.

Tartisma ve Sonug

Brusellozun teshisinde bakteriyel izolasyon ve
identifikasyon altin standart ve en spesifik yontem
olarak degerlendirilmektedir. Ancak bu ydntemin,
cok sayida o6rnegin teshisi icin pratik olmamasi,
zaman alici olmasi, deneyimli personele ihtiyag
gOstermesi ve ayni zamanda uygulayici i¢in riskli
olmasi nedeniyle brusellozun teshisinde serolojik
yontemler genis capli olarak kullaniimaktadir (Alton
ve ark.,1988; Corbel, 1989).

Serum ve sit érnekleri iyi birer antikor kaynagi
olduklari icin bu érneklerde ¢ok sayida serolojik test
uygulanmaktadir. Stt 6rneklerinde B. abortus icin
antikor aramaya yonelik testlerin basinda sit ring
testi gelmektedir. St sigircihg isletmelerinde sit,
hayvandan alinmasinin daha kolay olmasi, hayvanda
stres yaratmamasi ve daha az masrafli olmasi, tek

bir testin ¢cok sayida hayvanin test sonuglarini temsil
etmesi (tank sut ornekleri gibi), nedenleri ile
serolojik yoklamalarda sik kullanilan bir 6rnek olarak
kabul edilmekte ve bu nedenlerle SRT Brucella ile
enfekte sigir stiriilerinin teshisinde genis capli olarak
yillardir kullanilmakta olan pratik bir tarama testidir
(Alton ve ark., 1988; Ducrotoy ve ark., 2016;
Kerkhofs ve ark., 1986). Ancak SRT, Ozellikle biiylik
slrilerden alinan tank sit 6rneklerinde ve erken
enfeksiyonlarin tanisinda yeterli duyarlilik
gosterememekte, mastitisli, donmus, dogumdan
hemen sonra, laktasyon peryodunun sonuna dogru
alinanan orneklerde kullanilamamaktadir. Ayrica
mastitisli siitlerde ve kolostrumda yalanci pozitif
reaksiyonlar verebilmektedir. Bunun yaninda, milk
ELISA’nin SRT'den ¢ok daha hassas ve spesifik
oldugu bildirilmektedir (Chand ve ark., 2005; OIE,
2009; Sutra ve ark., 1986).

Calismamizda bu nedenlerden dolayi, SRT deki
dezavantajlar tasimayan bir sit ELISA prototipi
gelistirildi. Farkl antijeninlerin  kullanildigi ¢ok
sayida siit ELISA c¢alismasi bildirilmistir. Bu
calismalarda arastirmacilar tim hiicre antijeni,
bakterinin LPS tabakasi ya da ham LPS gibi farkl
antijenler kullanarak farkh duyarlihk ve 6zgillikte
ELISA formatlarn gelistirmislerdir (Thoen ve
ark.,1979; Titarelli ve ark., 2011).

Calismada antijen olarak B. abortus biyotip 3
susunun ham LPS tabakas! antijen olarak kullanildi.
Ham LPS tabakasi gerek S-LPS ve gerekse dis
membran proteinlerini icerdigi icin (Ducrotoy ve
ark., 2016) sadece saf LPS tabakasina gore daha
fazla hedef epitop tasiyacagl ve dolayisi ile daha
duyarl olacagi distnuldi. Calismada gelistirilen sit
ELISA’nin tanisal duyarlilik ve 6zgllliiglinG saptamak
amaci ile kullanilan referens materyaller kullanilarak
yapilan ROC analizi ile testin tanisal duyarlilik ve
Ozgullugl sirasi ile %96.15 [%95 (glven esigindeki
sinirlari (%80.36-99.9)] ve %95.65 [%95 (glven
esigindeki sinirlari (%85.16-99.47)] olarak saptandi.
Bu degerlere gore esik degeri (cut-off) %29.3 PP
olarak belirlendi (Sekil 1).

Romero ve ark.’nin (1995) gelistirdigi st ELISA
icin 0zgUlligl %100 ve duyarhligl %98.2 olarak
bulmuslardir. Biancifiori ve ark. (1996), Brucella ari
sirliden elde ettikleri stit ornekleri ile yaptiklari stt
ELISA’da 6zgulliiglii %100 ancak RBPT ve KFT'ye gore
sit ELISA’min duyarhligini sirasi ile %65 ve %83
olarak bulmuslardir. Bizim buldugumuz 6zgullik
degerleri bu arastirmacilardan biraz disiik olmakla
beraber duyarlilik oranimiz bu arastiricilarin
bulgularina goére olduk¢a ylksek bulunmustur.
Chand ve ark. (2005) koyunlarda sut-ELISA'nin
bruselloz ari strideki 6zgulligli %100 ve enfekte
sirilerde duyarhligi ve pozitif prediktif degeri
siraslyla %96.11 ve %94.28 olarak tespit etmislerdir.
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Buldugumuz duyarlihk bu arastiricilarin elde ettigi
diizeyle benzer bulunmustur.

Nielsen ve ark. (1996) Sili'deki enfekte
sirilerden saglanan ornekler igcin %95'lik glven
esigi sinirlarinda milk ELISA’nina duyarhhgin %95.2
oldugunu, Arjantin'deki strilerden saglanan
ornekler icin ise, ayni gilven sinirt icindeki
duyarliigin  %98.7 oldugunu tespit etmislerdir.
Vanzini ve ark. (1998) siit ELISA'nin esik degerini
%36 ylzdelik seropozitivite (PP) segerek, duyarligini
%99.6 ve Ozgulliglini % 95.1 olarak bulmuslar ve
indirekt st ELISA’nin yiksek duyarhk ve 6zgillik
gosteren ve ayni anda ¢ok sayida ornekle ¢alisma
imkani saglayan bir test oldugu sonucuna
varmiglardir. Titarelli ve ark. (2011) manda
sutlerindeki brucella antikorlarini saptamak (izere
gelistirdikleri siit ELISA’da B. abortus biovar 1 in
izole edildigi 3 ayr enfekte siriden topladiklari 30
pozitif st 6rnegi ve 100 negatif serum kullanarak
gelistirdikleri testin duyarhligini %100 (Cl, %90.8-
%100) ve Ozgllligini %98 (Cl, %93-%99.4) olarak
saptamiglardir Calismamizda elde ettigimiz duyarlilik
ve Ozgulluk sonuglari bu arastiricilarin sonuglari ile
de benzerlik gostermektedir.

Kolostrum ve siit ayni serum gibi infekte ve asih
hayvanlarda Smooth brucella spp.ye karsi IgM, 1gG
ve IgA icermektedir. 1gG1 ruminant sltindeki en
dominant antikor olup kolostrumdaki toplam
antikorun %70-80’ini icermektedir. Bunu sirasi ile
IgM, IgA ve IgG2 izlemektedir. Sitteki cogu IgA lokal
olarak memede (retilmesine karsin sut ve
kolostrumdaki IgG1’in cogunlugu siite direkt olarak
serumdan transfer edilmektedir. Kalan kismi ise
diger Ig izotoplari ile birlikte lokal olarak meme
bezinde uretilmektedir (Sutra, 1986). Dolayisiyla
sit, serum ve kolostrumdaki amtikorlarin birbirleri
ile korelasyon gosterecegi kabul edilmektedir. Sigir
serumu ve sit arasinda antikorlarin iligkili
seviyelerde oldugunu gosteren ¢ok sayida yayin
bulunmaktadir (Chand, 2005; Ducrotoy ve ark.,
2016; Sutra, 1986). Sut orneklerine uygulanan
testlerin duyarhligr ve 6zgilliglu serum orneklerine
uygulananlarla benzer bulundugundan, siitcl
sigirlarda siit 6rneklerinin test edilmesi seruma gore
daha ekonomik bir alternatif saglamistir. Sutteki
immunoglobulin konsantrasyonu serum seviyeleri
ile korelasyon gosterdiginden sitiin icerdigi antikor
seviyesi hayvanin serolojik tablosunu yansitacaktir
(Ducrotoy ve ark., 2016; Kenyon ve Jenness, 1958;
OIE, 2009). Bu olaydan yola ¢ikarak calismamizda
ikisi enfekte olmayan ve 6’si enfekte toplam 6 ayri
isletmeden sit ve kan &rnekleri alinarak bunlarda
SRT, RBPT, sit ve serum ELISA yapilmis ve
sonuglarda  yukarida  bahsedilen  korelasyon
aranmistir.

Buna gore sadece siit 6rnegi alinan infekte D
ciftligi nde 3 adet B. abortus biyotip 3 izole ve

identifiye edildi (%17.6). Milk ELISA igin bulunan
%29.3 PP esik degeri dikkate alindi. Sonuglara goére
en fazla pozitif sonug SRT (%52.9) ile alinirken bunu
%41.2 ile st ELISA izlemistir. Bu sonuglar kiltiiriin
en az duyarh ve SRT nin o6zgillik ve duyarhhliginin
disik oldugunu bildiren literatiirlerle uyumludur
(Alton ve ark., 1988; Corbel, 1989; OIE, 2009).
Enfekte olmayan E cifliginde izolasyon yapilmadi ve
tim serumlar siit ELISA ile negatif sonuglar verdi.
Sadece %46.6 oraninda SRT ile pozitif sonug alindi.
Enfekte olmayan bir siride sit ELISA'nin higbir
pozitiflik gbstermemesi testin 6zgulliginin yiiksek
oldugunu  gostermektedir. SRT ise c¢apraz
reaksiyonlarda, mastitisli ya da herhangi bir sekilde
bozulmus siitlerde yanhs pozitifleri oldukga sik
gosteren bir test oldugundan alinan bu deger
normal kabul edilmistir. Enfekte D giftliginden bir
hayvan st ELISA ve SRT ile negatif reaksiyon vermis
ancak bu hayvandan B. abortus biyotip 3 izole
edilmistir. Literatlirlerde negatif seroloji gosterip
kaltar pozitif hayvanlarin nadir olarak
gorildiginden bahsedilmektedir (Corbel, 1989;
Ducrotoy ve ark., 2016). Bu nedenle kiltir ile
serolojinin  beraber  yiritilmesinin - teshisin
guvenilirligini artiracagi distntlmagstir (Tablo 1).
Ayni hayvandan hem serum ve hem de sit
ornekleri alinan infekte A, B, C ciftliklerinde toplam
5 adet B. abortus biyotip 3 izole ve identifiye edildi
(%12.8). En fazla pozitif sonug SRT ve serum ELISA
(%33.3) ile alinirken bunu ve takiben RBPT (%30.8)
ve st ELISA (%28.2) izledi. Alinan sonuglar
yukaridaki paragrafta aciklanan nedenler ile
beklenen sonuglar olmakla birlikte siit ELISA yizde
pozitifite (%PP) degerlerinin serum ELISA’dan daha
dislik ¢citkmasi kandaki antikor dlizeyinin normalde
daha yiliksek olmasina baglanabilir. B ve C
ciftliklerine birer hayvanin siit ELISA ile negatif verip
serum ELISA ile pozitif vermesinin mantikl bir izahi
olmamasina karsin heniiz ¢ok erken bir infeksiyonun
buna neden olabilecegi disunilmustar. Enfekte
olmayan F cifliginde oldugu gibi E ciftliginde de
beklendigi (zere izolasyon vyapilmadi ve tim
serumlar st ELISA ile negatif sonug verdi. Sadece
%23.5 oraninda SRT ile pozitif sonug alindi. Test
isletmelerinden izole edilen toplam 8 B. abortus
biyotip 3’Un 7 tanesinin izole edildigi hayvanlardana
alinan kan ve serumun kullanilan tim serolojik
testlerde pozitif yanit vermesi, kaltirin duslk
duyarhihgl yaninda son derece spesifik bir test
oldugunu da beklendigi lizere gdstermistir.
Calismanin sonucunda gelistiriimesi
hedeflenen duyarhlik ve 6zgllligl yiksek bir siit
ELISA prototipi gelistirildi. Bu prototipte konjugat
olarak her hayvan tiiri icin spesifik enzimle
isaretlenmis konjugat vyerine, antikorlarinin Fc
bolgesine baglanan enzimle isaretli A/G proteini
kullanildigindan, bu testin ileride diger tirlerde de
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kullanilma potansiyeli arastirilacaktir. Gelistirilen bu
testin st sigircihgl isletmelerinde  brusellosiz
tanisinda ve takibinde non invaziv bir tarzda
hastaligin teshisi kolay ve pratik ve daha ekonomik
olarak yapilabilmesine olanak saglayacagi
disinilmektedir. Sonugta zoonoz karakterdeki bu
hastaligin stut sigircihgr isletmelerdeki durumu
hakkinda saglikh veriler elde edilmis olacaktir.

Sonugta burada sunulan bulgular 1siginda sitin
mevcut oldugu durumlarda sitte indirekt ELISA'nin
hayvani travmatize etmeksizin brusellozun serolojik
teshisinde kullanilabilecek son derece degerli bir
alternatif oldugu kanisina varilmistir.
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Abstract: In this study; we aimed to investigate the protective effects of silymarin (SLY) against kidney damage on valproic
acid (VPA)-induced rats using histological and biochemical evaluations. Experimental procedures were performed on 21
male Sprague Dawley rats. Rats were divided randomly into three groups: group 1, control; group 2, VPA; group 3, VPA+SLY.
The control group was given 1 mL 0.9 % NaCl orally for 14 days. The VPA group was given 500 mg/kg/day VPA per os for 14
days. The VPA+SLY group was given 500 mg/kg/day VPA and 100 mg/kg/day SLY per os for 14 days. SLY treatment
decreased the levels of creatinine (Cr) and blood urea nitrogen (BUN) levels significantly (p < 0.05). In addition, increased
amount of thiobarbitiiric acid reactive substance (TBARS) and decreased levels of glutathione (GSH) with VPA were
significantly suppressed by SLY in kidney tissue (p < 0.05). Histologically, the extent of kidney damage was remarkably lower
in the VPA+SLY group (p < 0.005). In addition, VPA+SLY group had decreased oxidative stress, increased antioxidant activity
and decreased histopathological changes compared to VPA group. This study revealed that the kidney damage induced by
VPA was attenuated with SLY administration. SLY can protect rat kidney against VPA induced damage via anti-oxidative
effect and might be useful for reducing the severity of kidney injuries.

Keywords: Valproic acid, Silymarin, Kidney damage, Rat

Sicanlarda Valproik Asitin indiikledigi Bobrek Hasari Uzerine Silimarinin Etkileri

Ozet: Bu calismada, sigan bdbrek dokusunda valproik asit (VPA) kaynakl hasara karsi silimarinin (SLY) koruyucu etkilerinin
histolojik ve biyokimyasal degerlendirmeler kullanilarak aragtirilmasi amaglandi. Deneysel islemler, 21 adet Sprague Dawley
sigani lizerinde gergeklestirildi. Siganlar rastgele Ug esit gruba ayrildi: grup 1, kontrol; grup 2, VPA; grup 3, VPA+SLY. Kontrol
grubuna agizdan 14 gin boyunca 1 mL %0.9 NaCl verildi. VPA grubuna agizdan 500 mg/kg/giin VPA ve VPA+SLY grubuna
agizdan 500 mg/kg/glin VPA ve 100 mg/kg/giin SLY 14 gin slre ile uygulandi. SLY tedavisi ile kreatinin (Cr) ve kan Ure azotu
(BUN) seviyeleri anlamli derecede dustii (p < 0.05). Ek olarak, bébrek dokusunda VPA ile artan tiyobarbitirik asit reaktif
madde (TBARS) seviyesi ve azalan glutatyon (GSH) seviyesi, SLY tarafindan énemli 6lglide baskilandi (p < 0.05). Histolojik
inceleme sonucu, VPA+SLY grubunda bobrek hasarinin derecesi anlamh olarak distk bulundu (p < 0.005). VPA+SLY
grubunda; VPA grubuna goére oksidatif stres ve histopatolojik degisikliklerde azalma tespit edildi. Bu ¢alisma ile VPA'nin
indlkledigi bébrek hasarinin SLY uygulamasi ile azaldigi ortaya konuldu. SLY, sican bobreginde VPA kaynakli hasara karsi
anti-oksidan etkisi bobregi koruyabilir ve bobrek hasarinin boyutunu azaltmak igin faydah olabilir.

Anahtar Kelimeler: Valproik asit, Silimarin, B6brek hasari, Sigan

Introduction

In general, valproic acid (VPA) is routinely used liver enzymes, hepatitis, and bone marrow

to treat certain types of epilepsy seizures in children
and adults (Emekli-Alturfan et al., 2015). It inhibits
the disintegration of y-aminobutirik acid (GABA) in
synapses and increases its concentration in the
environment, generating an antiepileptic effect
(Dokmeci and Dokmeci, 2016). It also increases
dopamine and serotonin levels. Therefore, it can be
used in the treatment of diseases such as
melancholy, brain tumor, generalized epilepsy,
bipolar mania, psychiatric disorders and migraine
(Ahangar et al., 2017; Heidari et al., 2018; Kudin et
al.,, 2017; Semmler et al.,, 2017). Significant side
effects have been reported with long-term use of
VPA and some of them are; pancreatitis, elevated

suppression. Among the earliest symptoms of VPA
toxicity are anorexia, nausea, vomiting and
gastralgia (Dokmeci and Dokmeci, 2016; Emekli-
Alturfan et al., 2015). Production of reactive oxygen
species (ROS) occurs with VPA application. It can
directly damage cellular molecules such as proteins,
lipids and DNA, and alter signal paths through the
activation of redox-sensitive transcription factors.
VPA treatment has been associated with oxidative
stress in a number of studies in both human and
animal models, particularly in the kidneys, causing
serious damage to cells, necrosis and atrophy
(Emekli-Alturfan et al.,, 2015; Goli et al., 2019;
Heidari et al., 2018). VPA causes renal ROS, depletes
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glutathione (GSH) reservoirs, reduces tissue
antioxidant capacity; thiobarbitlric acid reactive
substance (TBARS) and other lipid peroxidation
products increase the amount (Heidari et al., 2018).
Vegetable ingredients containing enzymatic and
non-enzymatic  antioxidant mechanisms are
required for the detoxification of ROS formed by
VPA (Emekli-Alturfan et al., 2015).

Silymarin (SLY) is an extract from a milk thistle
(Silypum marianum) plant. It also has anti-
inflammatory, anti-apoptotic and antioxidant
properties. SLY is mainly used in the treatment of
kidney injuries such as alloxan-induced diabetes
mellitus, renal ischemia-reperfusion injury and
drug-induced toxicity (Goli et al.,, 2019; Hassan et
al.,, 2017). In this case, SLY binds to receptors in
renal cell membranes and prevents toxins from
binding in these regions, thereby reducing drug-
induced renal cellular damage (Kyriakopoulos et al.,
2018). The protective effect of SLY is that it acts as a
powerful antioxidant and neutralizes harmful free
radicals resulting from the breakdown of toxic
substances. In addition, SLY, by concentrating in
kidney cells and ribonucleic acid polymerase
enzyme regulation by increasing protein synthesis
in the ribosome is to help repair and regeneration
(Hassan et al., 2017; Li et al., 2017; Rafieian-Kopaie
etal., 2012).

In this research, we aimed to investigate the
possible renal protective effect of SLY against VPA-
induced renal damage in rats.

Materials and Methods

Chemicals: VPA and SLY were purchased from
Liba Co (Turkey) and Madaus (Turkey), respectively.
VPA and SLY doses were determined based on
previous studies (Beydilli et al., 2015; Graf et al.,
1998). Hydrochloric acid (HCl), trichloroacetic acid
(TCA), thiobarbuturic acid (TBA) and paraffin were
obtained from, Sigma-Aldrich (Germany). Xylene,
hematoxylin-eosin and ethanol were obtained from
Merck (Germany). All other chemicals were the best
analytical grade and were purchased from Sigma-
Aldrich (USA).

Animals: In this study, 21 male Sprague-
Dawley rats (210-250 g, for 8 weeks) were used. The
study was carried out according to the protocol
approved by the Experimental Animal Ethics
Committee of Firat University (Protocol 2019/07).
The rats were housed in a 12 h dark: 12 h light cycle
at 21°C with free access to water and feed.

Treatment Protocol: Animals were randomised
into three groups, with seven rats in each group, as
follows: Control, VPA and VPA+SLY. The control

group was given 1 mL 0.9% NaCl orally for 14 days.
The VPA group was given 500 mg/kg/day VPA per
os for 14 days (Tong et al.,, 1967). The VPA+SLY
group was given 500 mg/kg/day VPA and 100
mg/kg/day SLY per os for 14 days (Beydilli et al.,
2015). Body weights were determined at the
beginning and the end of the study. Rats were
euthanized by cervical dislocation under diethyl
ether anesthesia at the end of the 14th day. The
entire kidneys were excised and weighed, and were
placed in formalin for histopathological analysis. In
tissues with oxidative stress parameters, TBARS and
GSH were preserved at -86 °C until analysis. Blood
samples were collected from jugular veins,
centrifuged for 5 minutes at 5,000 x g, and
biochemical analysis was performed on the serum.

Biochemical Evaluation: Kidney serum
biomarkers including creatine (Cr) mg/dL was
analyzed with the Olympus 2700 analyzer (Olympus
Diagnostica GmbH, Germany). In addition, blood
urea nitrogen (BUN) mg/dL levels were evaluated
according to  Reitman—Frankel  colorimetric
transaminase procedure (Crowley, 1967).

Oxidative Stress Biomarkers: TBARS
measurements were conducted in the kidney tissue
(Casini et al.,, 1986). Two volumes of sample and
two volumes of stock solution (0.375%
thiobarbituric acid in 025 N HCl and 15%
trichloroacetic acid) were mixed in a centrifuge
tube. The solution was heated for 15 minutes in
boiling water and then cooled. The solution was
centrifuged at 5.000 g for 10 minutes to separate.
Then the test samples were read at 532 nm on the
spectrometer. This formula was used in the
calculation (356,1 x adsorbent value = result
nmol/gr (nonomol/g)) (Placer et al., 1966).

Glutathione (GSH) levels in raw kidney tissues
were measured according to Sedlak and Lindsay
(1968) method (Sedlak and Lindsay, 1968). Samples
were precipitated with 50% TCA and centrifuged at
1000 x g for 5 minutes. In the supernatant of the
precipitated sample, 0.5 mL was receipted, and 2
mL of Tris-EDTA buffer (0.2 M, pH = 8.9) and 0.1 mL
of 0.01M 5.5'-dithio-bis-nitrobenzoic acid were
added. The mixture was allowed to stand at room
temperature for 5 minutes and its adsorbance was
measured at 412 nm on the spectrometer. This
formula was used in the -calculation (961 x
adsorbent value = result umol/g). In these two
experimental studies Perkin Elmer Precisely,
Lambda 25, UV/VIS spectrometer.

Histopathological Examinations: The kidney
tissues taken from animals were fixed in 10%
neutral formalin solution. After fixation, tissues
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were washed overnight in running water. These
washed samples were dehydrated with ethanol,
cleared with xylene and embedded in paraffin. 4-5
pum thick sections were taken from the paraffin
blocks with a rotary microtome (RM2125RTS, Leica,
Germany). The samples from all groups were
stained with  hematoxylin & eosin for
histopathological evaluation. Modified semi-
guantitative scale were used for the evaluation of
histopathological changes; [(0): none, (1): mild, (2):
moderate, (3): severe grade] (Refaiye et al., 2011).
Samples were evaluated and visualized with
imaging-assisted  binocular  light  microscopy
(ECLIPSE Ni-U, Nikon, and Tokyo, Japan).

Statistical Analyze: SPSS version 20.0 was used
for statistical analysis. Shapiro-Wilk test was used to
evaluate normality. One-way ANOVA and post-hoc,

LSD were applied for in-group comparisons of
parametric data; Kruskal Wallis test was used for
non-parametric biochemical data. The same test
was also used for semi-qualified evaluation of
histopathological scores and for differences in the
data measured between the groups. Mann-Whitney
U test was used to compare the two groups. Data
were considered statistically significant for p < 0.05.

Results

Biochemical Evaluation: Cr and BUN levels
were significantly increased in VPA group compared
to control group and VPA + SLY group (p < 0.03). SLY
treatment resulted in a significant decrease in VPA-
induced Cr and BUN levels in VPA + SLY group
compared to VPA group (p < 0.04) (Table 1).

Table 1. Serum biochemical and kidney tissue oxidative stress biomarkers of the experimental groups.

Control VPA VPA + SLY
Serum biochemical biomarkers
Cr (mg/dL) 0.48 £0.07° 0.56 +0.02 ¢ 0.46 £0.014°
BUN (mg/dL) 54.71+1.18° 62.42 +0.94 2 53.16 £ 1.13°

Tissue oxidative stress biomarkers
GSH (umole/gr tissue)
TBARS (nmole/gr tissue)

0.265 +0.004 ®
0.129 +0.011°

0.222 +0.0032¢  0.251 +0.007°®
0.194 + 0.007 ¢ 0.134+0.011°

Data are means + SEM, n = 7. 2 Significantly different from control, 2 p < 0.02, P significantly different from VPA, b p
< 0.04, ©significantly different from VPA + SLY, ¢ p < 0.05. VPA, valproic acid; SLY, slymarin; GSH, glutathione;
TBARS, thiobarbituric acid reactive substances; Cr, creatinine and BUN, blood urea nitrogen.

Table 2. Histopathological scoring of kidney sections of experimental groups.

Parameters/scores Control VPA VPA+SLY
Dilation of Proximal Distal Tubules - +4++ 2 +4 b
Glomerular Degeneration - +++2 ++b
Vascular Congestion - +++2 +4 b
Hemorrhagic Areas - 442 +4 b
Mononuclear Cell Infiltrations - +++ 2 ++ b
Tubular Dilatation in Medulla - +4++ 2 +4 b
Degeneration of Proximal Distal Tubules - +++ 2 ++b

Scoring as described in the methods section. n = 7. VPA, valproic acid; SLY, slymarin; @ VPA increased kidney
damage, p < 0.05 vs. control group. ® SLY reduced kidney damage, p < 0.05 vs. VPA group.

Oxidative Stress Biomarkers: The results in
Table 1 showed a significantly higher level of TBARS
(p < 0.03) and significantly lower levels of GSH (p <
0.03) in the VPA group. SLY treatment resulted in a

significant decrease in VPA-induced TBARS level (p <
0.04) and a significant increase in VPA-reduced GSH
level (p < 0.04) in VPA+SLY group compared to VPA

group.
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Figure 1. Rat kidney tissue section. a-b; control group; normal histological appearance is observed in kidney tissue sections (a; cortex;
bowman capsule, distal, proximal tubules b; medulla; collecting tubules), (H-E, x20). c-d; VPA given to the group; kidney tissue sections: ¢
(cortex), d (medulla); red arrows; mononuclear cell infiltrations; yellow arrows; blue star shows hemorrhagic areas in the medulla (c-d; H —
E, x20); VPA+SLY given group; Kidney tissue sections, e (cortex) and f (medulla) compared to VPA group and cortex and significant
improvement in the medulla (e-f; H— E, x20). Showed decrease of histopathological findings compared to VPA group.

Histopathological Results: The histological
examination of the kidney tissue sections of the
control group showed no difference from the
normal histological structures (Figure 1: a-b, Table
2). When the kidney tissues of the VPA group were
examined, significant histopathological changes
were observed compared to the control group (p <
0.05). These changes; dilatation and degeneration
of the proximal distal tubules, glomerular
degeneration, vascular congestion, hemorrhagic
areas, tubular dilatation of the medulla and
mononuclear cell infiltrations (Figure 1: c-d, Table
2). In the VPA+SLY group, a significant improvement
was observed in histopathological findings
compared to the VPA group (p < 0.05) (Figure 1: e-f,
Table 2).

Discussion and Conclusions

Long-term use of VPA for the treatment of
epilepsy has been reported to cause many side
effects in the liver, kidneys, pancreas, central
nervous system and hemopoietic system (Belcastro
et al., 2013). The kidney is an important organ that
plays a role in blood filtration in the body. Among
its main duties are; removing waste products,
balancing electrolytes in the body, controlling blood
pressure, stimulating the production of red blood
cells, regulating water balance and maintaining
acid-base balance in the blood. The drugs and
metabolites that fill the treatment process in the
body are excreted in the urine by the kidneys.
Therefore, the use of drugs other than the
treatment dose may cause damage to the kidneys
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(Nerdy and Ritarwan, 2019). Although VPA is
relatively a safe drug, it can cause serious side
effects on the biological system when used at
higher concentrations and for extended periods of
time (Chaudhary et al., 2017).

Oxidative stress is the shift of the balance
between ROS and antioxidants formed as a result of
toxicity in the body to the ROS side. TBARS resulted
from ROS is a product of lipid peroxidation, an
important indicator of oxidative stress (Shoji and
Koletzko, 2007). It also plays an important role in
the pathogenesis of DNA. The level of oxidative
stress occurring in the body is tolerated by
enzymatic and non-enzymatic antioxidant systems.
GSH is a non-enzymatic antioxidant (Arora and
Singh, 2014; Roshan and Stanton, 2013; Xu et al.,
2005). Oxidative stress caused by VPA application is
considered as one of the factors leading to kidney
dysfunction (Hassan et al., 2017b). Results; the
increase in ROS levels increased tissue lipid
peroxidation (TBARS) and decreased antioxidant
activity (GSH) (de Avelar et al., 2017; Heidari et al.,
2018; Placer et al., 1966). According to the
hypothesis announced by the researchers, SLY
reduces lipid peroxidation due to its antioxidant
properties and increases endogenous
concentrations of antioxidant enzymes such as GSH,
thereby reducing nephropathy by preventing
cellular damage (Goli et al.,, 2019; Zheng et al,,
2014). In addition, SLY sweeps up the free radicals
and prevents lipid peroxidation, thereby reducing
the damage to the cells and fixing the cell
membrane (Shereen et al., 2013).

With the breakdown of protein during
digestion, ammonia is formed and reaches the liver
through blood. Here, ammonia turns into BUN,
which is less dangerous for the body. BUN, which
comes to the kidneys through the blood, is drained
out of the body through urine by filtering here
(Bilgic, 2020). Cr; It is formed during the daily
movement of muscles and is a natural waste
product in the body. This product is found in the
body, blood and urine. Then it is excreted from the
body with the help of kidneys. The blood must be as
clean as possible for the body to function optimally.
A high level of Cr in the blood puts a person at risk
for potentially life-threatening kidney disorders
such as uremia (Oh and Briefel, 2017). BUN and Cr
are metabolic waste products that are excreted in
the urine by the kidneys, and only a small amount
remains in the blood. Since serum levels cannot be
excreted in the urine, it increases in kidney
degeneration. For example; chronic hypertension,
diabetes, kidney stones, kidney inflammation,
kidney infection, dehydration (Speir et al., 2015).
This accumulated toxic substance causes tubular

cell damage by changing the permeability of kidney
cells and causing cellular destruction (Hassan et al.,
2017b). The chemical structure of VPA contains an
eight-carbon fatty acid called propyl acetate. This
structure interacts with the cell membrane, causing
toxic effects. As an indicator of this toxicity in the
cell membrane, it causes an increase in by-products
such as BUN and Cr (Ibrahim et al., 2017). In our
study, serum Cr and BUN levels increased as a
biochemical evidence of kidney damage in VPA
treatment. The results we obtained in the present
study are consistent with the literature (de Avelar
et al.,, 2017; Heidari et al., 2018). SLY therapy;
showed regenerative properties of damaged kidney
cells. In addition, it decreased Cr and BUN levels
closer to the control group (Glizel et al., 2019). Our
study is compatible with the literature information
(Goli et al., 2019).

In this study, VPA showed significant
histological changes in the kidneys. In the
histological examination of the VPA group;
dilatation and degeneration in proximal and distal
tubules, glomerular  degeneration, vascular
congestion, hemorrhagic regions, mononuclear cell
infiltrations in the cortex, tubular dilation and
degeneration, hemorrhagic regions in the medulla
were observed (Figure 1: c-d, Table 2). These
degenerative findings were also found in the SLY-
treated group, but were less severe than the VPA
group (Figure 1: e-f, Table 2). In the study of Heidari
et al. (2018), animals treated with VPA (500 mg/kg)
for 14 days showed interstitial nephritis, fibrosis
and tissue necrosis in the kidney (Heidari et al.,
2018). SLY increases the regeneration of renal
tubular cells, provides membrane stabilization and
improves kidney tissue damage (Li et al., 2017). In
addition, SLY increased the endogenous antioxidant
defense system, reduced VPA-induced cellular
damage and retained histological structure (Hassan
et al.,, 2017a; Kandimalla et al., 2017). In another
study, Goli et al. (2019) reduced degenerative and
necrotic changes of SLY were observed in rats with
diabetes mellitus . Its mechanism may be to reduce
proteinuria and weaken diabetic kidney damage
due to its antioxidant function (Goli et al., 2019).

In conclusion, the results of the present study
showed that SLY improved the biochemical,
histological and structural changes of VPA-induced
kidney damage in rats. In addition, mechanisms of
these effects may include inhibition of lipid
peroxidation and protection of antioxidant
enzymes. Because of its antioxidant activity, SLY
may protect kidney against the damage caused by
VPA. However, further studies should be conduct to
determine the mechanisms of underlying the
therapeutic effects of SLY.
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Ozet: Peynir, cesitli tat ve tekstiirde Gretilen, siit kazeininin pihtilasmasi ile olusan hayvansal bir gidadir. Bu galismanin
amaci Sanlurfa’da iretilen Urfa peynirlerinde orta diizeyde toksik olan nikel element diizeyinin belirlenmesidir. Orneklerde
nikel element dizeyi analizleri ICP-MS ile mikrodalga yakma isleminden sonra gergeklestirilmistir. Urfa peyniri
orneklerindeki nikel dizeyleri en dusik 0.059, en yiksek 0.401, ortalama ise 0.204 mg/kg dizeyinde bulunmustur. Analiz
edilen peynir 6rneklerinin nikel diizeylerinin ginlik tolere edilebilir limitin Gzerinde olmadigi gérilmektedir. Peynir
Ureticilerinin nikel kontaminasyon kaynaklari hakkinda bilinglendirilmesi, tGretim yerlerinin endUstriyel alanlardan uzak
olmasi, tlim sut ve st Urlinlerinde rutin kontrollerin devam ettirilmesi halk saghgi agisindan 6nem arz etmektedir.

Anahtar Kelimeler: Urfa peyniri, Nikel, ICP-MS.

Nickel Levels in Urfa Cheeses Produced in Sanliurfa

Abstract: Cheese is a food produced by the coagulation of milk casein and is produced in various taste and texture. The aim
of this study was to determine the level of nickel in Urfa cheeses produced in Sanliurfa. The analysis of nickel in cheese
samples were performed after microwave digestion with ICP-MS. Nickel levels of Urfa cheese samples were at minimum
0.059, at maximum 0.401 and at average 0.204 mg/kg. The nickel levels of the cheese samples analyzed were not above the
daily tolerable limit. It is important for the public health to raise the awareness of cheese producers about the sources of
nickel contamination, to keep production sites away from industrial areas and to maintain routine controls on all dairy

products.
Keywords: Urfa cheese, Nickel, ICP-MS.

Giris

Peynir, cesitli tat ve tekstlirde dretilen, siit
kazeininin pihtilasmasi ile olusan hayvansal bir
gidadir. insanlarin beslenme konusunda bilgi ve
tercihlerindeki artis, Uretilen peynir miktarinin ve
cesitliliginin de artmasina sebep olmustur. Ulusal
Siit Konseyi’'nin Tirkiye Siit Sektoér istatistikleri Ozet
Raporu ve Tirkiye Istatistik Kurumu (TUIK)
verilerine gore Ulkemizde 2018 yilinda 753.230 ton
peynir Uretilmis ve kisi basina yillik peynir tiiketim
miktarimizin 18.4 kg oldugu belirtilmistir (Anonim,
2018). Yaygin (retilen ve tiketilen beyaz peynir,
kasar peyniri gibi gesitlerinin disinda Tirkiye yoresel
peynir cesitliligi zengin olan (lkeler arasindadir.
Yoresel peynir gesitlerinden biri olan Urfa peyniri,
Sanliurfa ve yodresinde, genellikle koyun sitl ile
yapilan bir peynir cesididir (Akin ve Sahan, 1998).
Urfa peyniri yérede yanlinizca kahvaltilarda degil
pek cok tath ve tuzlu tarifte yer aldigindan yorede
tiketimi yaygindir.

Bilesiminde  bulunan  protein, vyag ve
vitaminlerin disinda peynir; sodyum, fosfor ve
kalsiyum gibi metabolizmaya faydali makro-
elementler bakimindan da zengin bir gidadir
(Mendil, 2006). Peynirde makro-elementlerin yani
sira ¢inko, demir, bakir ve nikel gibi iz elementler de

bulunmaktadir (Mendil, 2006). Nikel ilk olarak
1751'de isvecli kimyager Cronstedt tarafindan izole
edilmis olan, dogal olarak bes izotopu bulunan, sert,
glimisi beyaz renkte, yerkabugunun en yaygin
yedinci elementidir (Sharma, 2013). Nikel insan
beslenmesinde ¢ogunlugu sebze kokenli olmak
Uzere ginlik ortalama 300 pg dizeyinde diyetle
alinmaktadir (Biego ve ark., 1998; Larsen ve ark.,
2002). Nikel, diger metallerle ¢ok sayida alasim
olusturur. Demir, nikel gelik alasimi son derece sert
ve korozyona dayanikli olup; diinya ¢apinda Uretilen
nikelin ¢ogu, cogunlukla gida isleme ekipmani ve
kaplari Uretmek icin kullanilan paslanmaz c¢elik
Uretiminde kullanilmaktadir (Sharma, 2013) Nikelin
diger gecis metalleri ile karsilastirildiginda orta
derecede toksik bir element olmasina ragmen,
solunum sistemi kanseri de dahil olmak tizere ciddi
saglk sorunlarina yol acabilecegi bilinmektedir.
Ayrica, nikele agiz yoluyla yogun miktarda maruz
kalma yaygin egzama ve Urtiker benzeri lezyonlara
sebep olabilir. Bu nedenle, gidalardaki nikel
iceriginin bilinmesi, 6zellikle nikel hassasiyeti olan
bireylerin diyet kontroli igin blylik 6nem
tasimaktadir (Yebra ve ark., 2008; Schiavino ve ark.,
2006). Peynirdeki nikel kontaminasyonunun
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muhtemel sebepleri; hammadde olan siitte hayvan
besini kdkenli nikel olabilecegi gibi Gretim
prosesinde kullanilan nikelden (retilmis alet
ekipman ve kazanlar olabilir.

Cesitli peynirlerde nikel element dizeyinin
Olcilmesi amaciyla indiklenmis plazma-optik
emisyon spektrometresi (ICP-OES), endiiktif olarak
eslesmis plazma-kitle spektrometresi (ICP-MS),
atomik absorpsiyon spektrometresi (AAS), alev
atomik absorpsiyon spektrometresi (FAAS) gibi farkh
yontemler kullanilmistir (Ozli ve ark., 2012; Oztiirk,
2009; Temurci ve Giiner, 2006; isleyici ve ark., 2017;
Kiligel ve ark., 2004; Oksiiztepe ve ark., 2013). Bu
¢alismanin  amaci  Sanliurfa’da Gretilen Urfa
peynirlerinde orta dizeyde toksik olan nikel
element diizeyinin belirlenmesidir.

Materyal ve Metot

Calisma kapsaminda 28 adet Urfa peynir 6rnegi
Sanliurfa ili merkez ilgelerinden perakende olarak
satisa sunulan yerel Ureticilerden alindi. 250’ser g
olmak Uzere temin edildi, soguk zincir sartlarina
uyularak derhal laboratuvara getirildi ve analiz
islemine kadar -19 °C de muhafazasi saglandi. Peynir
orneklerinden homojenizasyon isleminin ardindan
1l’er gram tartilarak mikrodalga cihazinin 6rnek
kaplarina alindi. Uzerine 4 mL % 65’lik (v/v) nitrik
asit (HNOs) ve 2 mL % 30’luk (v/v) hidrojen peroksit
(H202) pipetle ilave edilerek mikrodalga cihazina
yerlestirildi. Onceden belirlenen programla peynir
ornekleri mikrodalga firinda yakma islemine tabi
tutuldu (Tablo 1). Yakma islemi gerceklestirilen
peynir ornekleri soguduktan sonra steril tlplere
alinarak ultra saf su ile dilue edildi.

Tablo 1. Mikrodalga yakma islem asamalari

Kademe Uygulananisi (°C) Siire (dk)
1 90 7
2 170 5
3 210 25

Peynir  6rneklerinin  nikel analizleri  Mersin
Universitesi ileri Teknoloji Egitim, Arastirma ve
Uygulama Merkezi laboratuvarindaki Agilent marka,
7500ce serisi ICP-MS (Tokyo, Japan) cihazi ile
yapildi.

Bulgular

Calisma kapsaminda ICP-MS ile analiz edilen
her bir peynir orneginin nikel miktari Tablo 2’de,
peynir orneklerinin nikel degerlerinin ortalamasi,
standart sapmalari ile en disik ve en vyiksek
degerleri Tablo 3’te gosterilmistir.

Tablo 2. Urfa peyniri 6rneklerinin nikel diizeyleri (mg/kg)

Ornek No Nikel diizeyi
nl 0.165
n2 0.157
n3 0.182
n4 0.174
n5 0.163
n6 0.200
n7 0.222
n8 0.221
n9 0.124
nl10 0.185
nll 0.138
nl12 0.192
n13 0.193
nl4 0.174
n15 0.141
nl6 0.216
nl7 0.161
nl8 0.195
n19 0.157
n20 0.395
n21 0.151
n22 0.176
n23 0.227
n24 0.356
n25 0.059
n26 0.341
n27 0.260
n28 0.401

Tablo 3. Urfa peynir 6rneklerinin tanimlayici nikel
dizeyleri (mg/kg)

n Endisiik  En yiksek X+Sx

28 0.059 0.401 0.204 £0.08

Tartisma ve Sonug

Saglikh beslenmede 6nemli roli olan peynir
gelisen endistri ve teknoloji ile birlikte nikel gibi
metallerle kontamine olabilmektedir (Ozli ve ark.,
2012). Peynirin icerdigi nikel dlzeyi tzerine, peynir
Uretim prosesi, proseste kullanilan ekipmanin ham
maddesi, cevresel faktorler, hayvan yemleri, su,
laktasyon periyodu gibi pek c¢ok faktor etkili
olmaktadir (Oztiirk, 2009). Nikel dogada yaygin
bulunan bir element olup insanlarda toksik
etkilerinin sanayilesmenin yogun oldugu yasam
alanlarinda ve metropollerde daha yaygin oldugu
bildirilmistir (WHO Regional Office for Europe,
2000).

Bu calismada analiz edilen peynir 6rneklerinde
ortalama nikel diizeyi 0.204 mg/kg olarak tespit
edilmisken, Temurci ve Giner tarafindan 2006
yilinda gergeklestirilen bir arastirmada Ankara iline
bagh dort farkli ilceden toplanan beyaz peynir
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orneklerinde nikelin 2.371 mg/kg diizeyinde oldugu
rapor edilmistir (Temurci ve Giiner, 2006). Ozl{i ve
ark. (2012)’ nin Erzurum ilinde 50 adet kasar peynir
ile yapmis olduklari arastirmada ise ortalama 0.27
mg/kg diizeyinde nikel tespit etmislerdir. isleyici ve
ark. (2017)" nin 20 adet divle tulum peyniri ile
yapmis olduklari calismada 0.167 mg/kg nikel tespit
edilmistir. Kilicel ve ark. (2004)’ nin Van ilinde 35
adet lor ile gerceklestirmis olduklari arastirmada ise
arastirmacilar ortalama 0.30 mg/kg dizeyinde nikel
rapor etmislerdir. 2013 yilinda Oksiiztepe ve
ark.’nin 25 adet c¢okelek ile gergeklestirdikleri
arastirmada ise nikel dizeylerinin tespit edilebilir
sinirin altinda kaldigini bildirilmistir (Oksiiztepe ve
ark., 2013). Mendil’in 2003 yilinda Turkiye’nin farkh
bolgelerinden topladigi dokuz cesit toplam 45
peynir ornegi ile atomik absorpsiyon yontemi
kullanarak yapmis oldugu arastirmada; Van otlu
peynirinde 0.22, Tokat peynirinde 0.34, Trabzon tel
peynirinde 0.22, Erzincan tulum peynirinde 0.26,
Ordu Cerkez peynirinde 0.21, Cegil peynirde 0.24,
Kars kasarinda 0.18, Kayseri comlek peynirinde 0.20,
beyaz peynirde 0.23 pg/g duzeyinde nikel elementi
Olctugu bildirilmistir (Mendil, 2006). Vural ve ark.
nin 2004-2005 vyillari arasinda 50 adet otlu peynir ile
yapmis olduklari ¢alismada; Sirnak’tan topladiklari
orneklerde 2.4, Silopi’den topladiklari peynirlerde
2.5, Cizre’den 2.7, idil'den 3.1 ug/g diizeyinde nikel
elementi alev atomik absorpsiyon
spektrofotometresi yontemi ile tespit etmistir.
Arastirmacilarin  rapor ettigi nikel dizeyleri
digerlerine kiyasla oldukga yiksek diizeydedir (Vural
ve ark., 2008). Orak ve ark.” nin istanbul ilinden
toplamis olduklari 40 adet beyaz peynir 6rneginde
atomik absorpsiyon spektrofotometresiyle yaptiklari
calismada peynirlerde ortalama 1.057 pug/g
dizeyinde nikel elementi oldugunu rapor
etmislerdir (Orak ve ark., 2005).

Turkiye'de peynirin nikel diizeyinin
belirlenmesi amaciyla yapilan arastirmalarda tespit
edilen nikel dizeyleri ile bu ¢alismada tespit edilen
nikel dizeyleri kiyaslandiginda pek ¢ogu ile benzer
olup, bazilarindan da distk bulunmustur. Yebra ve
ark. (2008)larinin ispanya’da alti farkli peynir
ornegiyle alev atomik absorpsiyon
spektrofotometresi yontemi ile yapmis olduklari
arastirmada; koyun peyniri 6rneginde 0.45, taze
peynir 6rneginde 0.54, krem peynir 6rneginde 0.57,
dilim peynir 6rneginde 0.61, mozarella 6rneginde
0.49 ve rende peynir 6rneginde 0.42 ug/g dlizeyinde
nikel tespit etmislerdir. Tirk Gida Kodeksi “Gida
Maddelerinde Belirli  Bulasanlarin ~ Maksimum
Seviyelerinin Belirlenmesi Hakkinda Teblig”inde bazi
gidalarda nikel igin kabul edilebilir en yiksek deger
0.2 mg/kg olarak belirlenmisken peynir igin
herhangi bir Gst limit belirlenmemistir (Anonim,
2002).

Diinya Saglik Orgiitii (WHO) insanlar igin tolere
edilebilir ginlik alim dozunun her bir kilogram
vicut agirhg icin 5 pg oldugunu rapor etmistir. Bu
deger temel alindiginda bu arastirmada analiz
edilen peynir 6rneklerinin nikel dizeylerinin glinlik
tolere  edilebilir limitin  Gzerinde  olmadig
gorulmektedir. Bunun muhtemel sebebi Sanlurfa
ilinde endistriyel faaliyetlerin az olmasi ve Urfa
peynirlerinin genellikle koylerde uretiliyor olmasi
olabilir. Peynir Ureticilerinin nikel kontaminasyon
kaynaklari  hakkinda bilinglendirilmesi, Uretim
yerlerinin endistriyel alanlardan uzak olmasi, tim
sit ve sit Urlnlerinde rutin kontrollerin devam
ettirilmesi  halk saghg acisindan ©6nem arz
etmektedir. Ayni zamanda Tirk Gida Kodeksinin
ilgili tebligine peynir ve diger sit Uriinleri igin kabul
edilebilir en yiuksek deger verileri belirlenmesi
onerilir.
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Abstract: Momordica charantia and Propolis (MCP) are reported to have antibacterial, antifungal, antioxidant and anti-
inflammatory properties. The present study determines the efficacy of the oral and topical administration of MCP on
wound healing in 60 adult male rats. The wounds in the control rats were left untreated, the rats in the MCP-oral group
were treated with oral MCP, and the animals in the MCP-topical group were treated by pouring MCP powder onto the
wound. The wound size was measured on the 3rd, 7th, 14th and 21st days, and tissue specimens were taken from five
animals in both groups. The tissue samples were evaluated histopathologically. Remission following treatment during the
follow-up period was described as a percentage of the original wound size for each rat. A two-way ANOVA was used for the
analysis of data. The mean wound surface area was measured as 1.69 cm?2. At the end of the experiment, the average
reduction was 81.40 % in MCP-topically and 87.85% in MCP-orally treated wounds. The lowest decrease in wound size was
measured in the control group (45.55 %). Wound size reduction was not significantly different between the MCP groups at
the end of the experiment. Re-epithelialization and neovascularization were complete in both the MCP-oral and MCP-
topical groups up to day 21. Overall, the treatments with oral and topical MCP were equally effective in wound healing.
MCP application can be considered for the acceleration of wound healing, in both oral and topical administrations.
Keywords: Momordica charantia, Propolis, Rat, Wound healing.

Momordica Charantia-Propolis Premiksinin Yara lyilesmesinde Oral ve Topikal Etkileri

Ozet: Momordica charantia ve Propolis'in (MCP) antibakteriyel, antifungal, antioksidan ve antienflamatuar 6zelliklere sahip
oldugu bildirilmektedir. Bu galismada, 60 yetiskin erkek sicanda MCP'nin oral ve topikal uygulanmasinin yara iyilesmesi
Gzerindeki etkinliginin belirlenmesi amaglanmistir. Calismada kontrol siganlarindaki yaralar tedavi edilmeden birakildi, MCP-
oral gruptaki siganlar oral MCP ile tedavi edildi ve MCP topikal grubundaki hayvanlar, yara tizerine MCP tozu doékiilerek
tedavi edildi. Yara boyutu 3., 7., 14. ve 21. giinlerde 6lguldi ve her iki gruptaki bes hayvandan doku ornekleri alindi. Doku
ornekleri histopatolojik olarak degerlendirildi. Takip siresi boyunca tedaviyi takiben remisyon, her sigan igin orijinal yara
boyutunun ylzdesi olarak tanimlandi. Verilerin analizi igin iki yénli bir ANOVA kullanildi. Ortalama yara yiizey alani 1.69 cm?
olarak 6lguldi. Deneyin sonunda ortalama azalma MCP-topikal grubunda %81.40 ve MCP-oral grubundaki yaralarda%87.85
idi. Yara boyutundaki en diistik azalma kontrol grubunda (%45.55) 6l¢tildi. Yara boyutundaki kiiglilme, deney sonunda MCP
gruplar arasinda onemli oOlgiide farkli degildi. 21. gline kadar hem MCP-oral hem de MCP-topikal gruplarda yeniden
epitelizasyon ve neovaskiilarizasyon tamamlandi. Genel olarak, oral ve topikal MCP ile yapilan tedaviler yara iyilesmesinde
esit derecede etkilidir. Momordica charantia ve Propolis'in hem oral hem de topikal uygulamalari yara iyilesmesinin
hizlandirilmasi igin distindlebilir.

Anahtar Kelimeler: Momordica charantia, Propolis Rat, Yara iyilesmesi.

Introduction

Wound healing is a process that includes medications are factors that limit their use (Kim,
hemostasis, inflammation, proliferation and 2017). Momordica charantia (MC) is a plant that is
maturation. The effects of various substances as an widely used in many countries as both a food
aid to tissue repair has been a subject of research ingredient and for its medicinal properties (Das,
for many years. Factors such as age, nutrition, 2015; Sahu, 2011), having anti-diabetic, anti-
radiation, medicine, hypertension, diabetes and bacterial, anti-oxidant, anti-inflammatory, anti-
obesity delay wound healing (Diegelmann, 2004). ulcer, anti- fungal, anti-depressant and analgesic
Although many drugs are used for the treatment of uses (Ahmad, 2012; Sahu, 2011; Zhang, 1992). It
wounds, allergic reactions and the cost of accelerates the regeneration process and tissue
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healing by producing growth factors and increasing
fibroblastic activity (Ono, 2009). According to
several experimental studies (Sankaranarayanan,
1993; Singh, 2017), the application of a MC powder
to a wound area increases wound contraction,
accelerates wound healing, shortens the
epithelization period, improves stress resistance
and hastens wound regeneration. Momordica
charantia is frequently used for the topical
treatment of skin wounds and orally for treatment
of disease such as gastric ulcers and diabetes
(Grover, 2004).

Propolis, which is thought to accelerate wound
healing, is a resinous material that is collected from
plants by honeybees (Basim, 2006). In recent years,
propolis has come to be considered as a
complementary drug due to its therapeutic
properties, and has been the subject of
comprehensive researches. Many components have
been identified in the chemical composition of
propolis, such as polyphenols, flavonoids, serpens
guinones, coumaric acid, amino acids, steroids and
inorganic compounds. Propolis has various
biological properties, being antibacterial (Keskin,
2001) antifungal (Kog, 2005), antioxidant (Simdes,
2004), anti-inflammatory (Miyataka, 1997) and
immune-system stimulating (Gu, 2005). Propolis has
generally been applied topically to skin wounds by
researchers (Atayoglu, 2016; Ragab, 2015). Since
topical propolis has high potential for wound
healing, it can accelerate the healing process by
reducing the number of mast cells (Wang, 2008).
The use of topical drugs is described as the direct
application of a drug to the skin for the treatment
of skin damage. Topical drugs offer some
advantages, such as the absence of a first pass
metabolism, the absence of gastrointestinal
inadaptability and the more precise application to a
specific site (Singla, 2012). If animals feel
uncomfortable, however, any bandage applied after
a topical application should be removed (Anderson,
2000). As animals may aggravate the wound area
among the various drug delivery routes, the oral
route may be more advantageous. Studies have
reported that MC is always used topically on
wounds and orally for other diseases (Ahmad, 2012;
Sahu, 2011; Zhang, 1992). Propolis is already in use
topically in wound cases (Atayoglu, 2016; Ragab,
2015). A review of literature identified no scientific
investigation to date conducted of the effect of oral
administration of this premix on wound healing.
The present study aims to compare the efficacy of
the oral and topical administration of MCP on
excision wounds.

Material and Methods

The animal experiments were performed after
gaining approval from the Ethical Committee
(decision no: 2018/38) Ataturk University, Erzurum,
Turkey. Six months old, male, Sprague-Dawley rats
(N = 60) weighing 350-400 g were used for the
study. Rat chow and tap water were given ad
libitum. The rats were kept at 22.0 oC + 1.0 2C with
12 hours per day of light. The experimental rats
were divided randomly into three groups containing
twenty rats each, named the control, treatment
orally and treatment topically groups.

Xylazine HCl (8 mg/kg, Xylazinbio 2%, Bioveta,
Czech republic) and ketamine HCl (60 mg/kg,
Ketasol 10%, Richter pharma, Austria) were used
intramuscularly for anesthesia in all animals. The
rats were positioned in sternal recumbency and the
hair on the back was shaved. After the skin was
prepared with 70% ethanol, one (1) full-thickness
excision wound was made to the midline involving
the removal of a 1.3 cm x 1.3 cm (1.69 cm?) section
of skin by using punch biopsy.

The wounds in the control group was
untreated, while the wounds in the treatment
groups were treated topically and orally (250
mg/kg) with MCP (Kudret nari & Propolis capsule
375 MG*60 capsule, MC 200 mg, propolis 100 mg,
capsule 75 mg, Balen, Turkey). MCP capsule was
broken and the powder inside the capsule was
poured into the wound area in topically groups. In
groups orally, this powder was dissolved in 1 ml of
saline and administered by gavage. The wounds
were protected with a bandage (sterile gauze
compress, PAK, Istanbul, Turkey; and adhesive tape,
Cansin Plast, Kocaeli, Turkey). The medication was
applied daily until the end of study.

The unhealed wound area was measured on
the 3rd, 7th, 14th and 21st days under general
anesthesia using a transparent paper and a special
marker pen (Mahmood, 2010). The wound closure
was calculated as percentage reduction from the
wound size on day zero using the following formula:
(Agren, 1997)

100 x (wound size on d o — wound size on d )
wound sizeond g

Epithelization (%) =

On the 3rd, 7th, 14th and 21st days, the five
rats in each group were sacrificed with a lethal dose
mixture (Xylazine HCL and Ketamine HCL) and the
wounded areas were collected. The tissues
collected from the wound sites were fixed in a 10 %
neutral formalin solution for 72 hours. Skin
specimens were embedded in paraffin wax after
xylene and in a graded alcohol series. Sections
measuring 5-um thick were cut using a microtome
(Leica Microsystems, Wetzlar, Germany) and

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2020; Cilt 9, Say 1 54



Harran Univ Vet Fak Derg, 2020; 9 (1): 053-058

Research Article

stained with Mallory’s triple stain, modified by
Crossman (Lemo, 2010). The stained specimens
were examined under a light microscope (Nikon
Eclipse i50, Tokyo, Japan) using an approximately 4x
objective lens, and photographic images were taken
for histological evaluation. The specimens were
evaluated and scored for acute inflammatory
reaction, thickness of granulation tissue, fibroblast
maturation, collagenation, re-epithelialization and
neovascularization. The scores were determined as
0: none, 1: mild, 2: moderate and 3: abundant
(Abramov, 2007)

Data collection and analyses. The statistical
analysis involved a two-way ANOVA, to assess the
effect of treatment. Histopathological scores were
reported in median values in a univariate analysis
(SPSS version 16.0, Chicago, IL). Values of P <0.05
were considered statistically significant (Dogan,
2017)

Results

Wound size. When the wounds were first
created, the surface area measured was 1.69 cm?.
The wound size was found to have decreased in all
wounds at the end of the study. In the entire
sample, the mean percent reduction in wound size
compared to the original wound area was 30.33% +
1.51 (range 27.28% — 33.37%), 48.13% + 1.51 (range
45.08% — 51.17%), 73.73% * 1.51 (range 70.68% —
76.77%) and 87.40% + 1.51 (range 84.35% —
90.44%) on days 3, 7, 14 and 21, respectively.
Overall, within the 21 days, tissue repair in the
MCP-orally group was faster than that in the MCP-
topically group, as reflected by the lower reduction
in wound size when compared to the original
wound size (81.40% versus 87.85%). The
experimental wounds on the 21 day were more
advanced in healing response in the MCP-treated
groups (84.62%) when compared to the control
group (45.55%) (P < 0.0001) (see Table 1).

Table 1. Wound healing rate

Effects % reduction in P>F
wound size after
21 days

Treatment 0.0001
Untreated 45.55+1.31°

MCP-oral 87.85+1.312

MCP-topical 81.40+1.312

Day 0.0001
3 30.33#1.51¢

7 48.13+1.51¢

14 73.73%£1.51°

21 87.40+1.51°

The original wound size was 1.69 cm?.
>dindicates statistical different among rows with the main effect
categories (P <0.05).

Wound macroscopy. Mild erythema was
observed on the wound edges in the untreated rats
and the topical MCP rats on day 3. On day 7, a thin
layer of tissue was observed at the base of the
wound in both MCP groups. Wound contraction on
day 14 was recorded to be highest in the MCP-orally
treated wounds, followed by the MCP-topically and
untreated wounds. On day 21, the highest wound
contraction was noted in the topical MCP group
(see figure 1).

Day 21

MCP-oral MCP-topical Untreated

Figure 1. Macroscopy images of wounds in rats
Histopathology

Quantitative microscopy. Overall, more
prominent necrotic areas, lymph follicles and dense
hemorrhagic areas were detected in the control
group. Acute inflammatory reaction scores were
higher in the control and MCP oral groups than MCP
topical group on the 14th day (1.00 versus 0.00),
though acute inflammatory reaction was not
observed in all groups at the end of the study. On
day 21, the amount of collagen was found to have
increased in both MCP groups (1.00 versus 2.00).

Figure 2. Microscopy images of wounds in rats at
the end of the study.

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2020; Cilt 9, Say 1 55



Harran Univ Vet Fak Derg, 2020; 9 (1): 053-058

Research Article

On the 14th day, granulation tissue was
determined as the highest score (score of 2) in all
three groups. However, on 21 days, while the score
was 1 in the MCP-orally and control groups, it was 0
in  MCP-topically group. Fibroblast maturation
(median score of 1) was observed on day 3 in the
MCP-orally group and on day 7 in the MCP-topically
group. Neovascularization had increased in both the
MCP groups by the end of the study period (1.00
versus 3.00). Reepithelization was prominent in the
MCP-orally group on day 3, while full re-
epithelialization and neovascularization  was
recorded in both the MCP groups by the end of the
study (median score of 3) (see Table 2). In general,
when the MCP treatments are compared with the
untreated control wounds, equally effective
histopathological parameters were reported in both
MCP groups at the end of the study. (see Figure 2).

Discussion

Wound healing is a basic response to tissue
damage. Although there have been many studies of
this subject, the best curative agent is still under
discussion. Although the wound healing process has
improved, studies have reported that healing times
have not been shortened (Pillai, 2010). The main
approach to wound healing should involve the
prevention if the invasion of damaged tissue by
microorganisms, and improving the damaged tissue,
for which many medical products have been used.
Propolis, or bee glue, is used primarily for the
therapeutic treatment of wounds and burns (Oryan,
2018), and MC is used to achieve the same effect.
The efficacy of the topical use of these on wounds
has been studied (Hussan, 2014; Ragab, 2015). No

Table 2. Median histopathological evaluation scores of wounded tissue by treatment group.

Acute

Granulation Fibroblast . Re- Neo-

Effects Inflammatory . . Collagenation e N
. tissue maturation epithelization vascularization
reaction

Treatment
Untreated 1.50° 1.00 1.50 1.00° 1.00¢ 1.00°
MCP-oral 1.50° 1.00 1.50 1.50° 2.002 2.00°
MCP-topical 1.00° 1.00 1.50 1.50° 1.50° 2.00°
Day
3 3.0° 0.5¢ 0.5¢ 0.5¢ o 1.0¢
7 2.0° 1.5b 1.0° 1.0° 1c 1.5¢
14 0c 2.0° 2.0° 2.0° 2.0° 2.0°
21 0° 0.5¢ 2.0° 2.0° 2.52 2.52

The scores?® were 0= none, 1=mild, 2= moderate, and 3= abundant.
*dindicates statistical different among rows with the main effect categories (P <0.05).

studies reporting on the use of this premix (MC and
propolis) were identified in a review of literature. In
this study, MCP was administered both orally and
topically to compare its efficacy on wound healing.
Oral and topical use were compared in the present
study due to the lack of studies into the oral
administration of MCP for wound treatment in
literature.

Various medicinal plants have been used to
promote wound healing (Kim, 2011). The use of
such products has increased significantly in recent
years in animals. Among such substances, propolis
is a resinous material collected by honeybees from
living plants, while MC is a type of creeper plant,
and both are known to be strong antioxidants, anti-
inflammatories and antibacterial. Studies of wound
healing have reported the success of these
substances on wound healing processes as a result
of their wound healing effects (Atayoglu, 2016;
Hussan, 2014). In present study, the epithelization
percentage was considered a clinical healing
parameter. The epithelialization rate was calculated
to be approximately 70% within 3 weeks in both
MCP groups, but did not reach 100% in either of the
MCP-group rats. Wounds treated with MCP-topical
reached a greater percent contraction than the

MCP- orally group. It has been reported that wound
contraction is very important in clinical evaluations
of wound healing (Oryan, 2018). In this study, in
both the MCP-orally and MCP- topically groups,
there was no significant difference in the
contraction rate of the wounds, and also in this
study, histopathological parameters explained the
changes in the wound site. The acute inflammatory
reaction score on the 3rd day following wound
creation may indicate the success of wound
induction. The absence of any chronic inflammation
at the end of the study may indicate that 21 days is
a sufficient follow-up period. In parallel, it is
reported that proliferation, granulation and
contraction occur between 4-21 days in the wound
healing process (Keast, 2000).

Throughout the study, the increased
collagenation, fibroblast maturation, granulation
tissue amount, neovascularization and re-
epithelization scores noted in reply to medication
were prominent in wound healing. Collagen tissue
plays important roles in all stages of wound healing.
Tissue synthesized by fibroblasts is particularly
active in the proliferative and remodeling phases,
and forms the basis of the intracellular matrix
formation (Baum, 2005). In the present study, it was
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observed that this parameter increased in MCP
groups up until the end of the experiment. As
collagen synthesis begins on day 3 in injured tissue
(Ramos, 2007), the histopathological findings on the
third day were compared. While no collagen tissue
was observed in the control group, it was observed
at level 1 in the MCP groups. In a wound healing
process, fibroblasts secrete an extracellular matrix
that joins the edges of the wound (Otranto, 2010).
This stage can be clinically monitored in terms of
granulation tissue formation (Velnar, 2009),
however, fibroblast maturation and the formation
of granulation tissue between the MCP-oral and
MCP-topical treatment groups were not statistically
significant. Re-epithelialization is required for
complete closure of the wound (Otranto, 2010). In
the present study, it was high score in MCP groups
than in the control group, however, both of MCP
groups were not significant each other.

In conclusion, the clinical and histological
effects of the oral and topical administration of
MCP in wounds inflicted on healthy rats were
compared with control wounds. Our findings
suggest that an MCP premix may be useful in
wound healing. In the MCP groups, the level of
reduction of wound size when compared to the
untreated group showed a statistically significant
difference, while no statistically significant
difference was noted between the MCP-oral and
MCP-topical groups. Histopathological changes such
as inflammatory reaction, granulation tissue
formation, collagenation, fibroblast maturation,
reepithelization and neovascularization scores were
similar in the MCP-oral and MCP-topical treatment
groups. Oxidative stress must be determined in
acute and chronic inflammatory conditions such as
wound healing and degenerative processes.
Accordingly, to further examine the potential effect
of MCP on wound repair in different laboratory
animals, future studies should take into account
blood and tissue chemistry variables and should
associate any changes with oxidative status and
tissue regeneration ability.
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Sanliurfa ilinde Isi Stresindeki ineklerde Bazi Ovulasyon Senkronizasyon
Yontemlerinin Gebelik Oranlarina Etkisi*
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Ozet: Yaz aylarinda, suni tohumlama uygulanan sit sigirlarinda, 1si stresinden kaynakh disiik gebelik oranlari
gbzlenmektedir. Sunulan ¢alismada amag, Isi stresine maruz kalan ineklerde, bazi senkronizasyon yontemlerinden en ylksek
gebelik oranina ulasilani belirlemektir. Calisma materyalini, Sanliurfa ilindeki bir stt sigiri isletmesinde yaslari 3-7 arasinda
degisen, en az bir dogum yapmis toplam 112 Holstein-Friesian irki inek olusturdu. isletmede 1si stresine karsi alinmis
herhangi bir tedbir mevcut degildi. Ovulasyon senkronizasyon protokolleri uygulanacak ¢alisma gruplari Grup | (Ovysnch
yéntemi), Il (Cosynch yéntemi) ve Il (Ovysnch + progesteron yontemi)’e dahil edilecek inekler her gurupta 30 adet olmak
Uzere rastgele segildi ve protokol kapsaminda suni tohumlama uygulandi. Kontrol grubu olan Grup IV’e ait inekler ise
¢alismanin yapildigi dénemde herhangi bir senkronizasyon yontemi uygulamadan, 6stris belirtileri gézlemlenen ineklerden
(n=22) segildi ve ostris gosterdikleri glin suni tohumlama islemi uygulandi. Calismanin yapildigi Sanliurfa ilinde, Temmuz-
Agustos aylarinda yapilan sicaklik nem indeksi hesaplamasina bakildiginda st sigiri isletmeleri agisindan ciddi bir isi stresinin
mevcut oldugu gorildi. Ovulasyon senkronizasyon yontemlerinin kullanildigi ilk i grupta 6stris belirtilerinin gézlenmesi
(Grup | de %36,67, Grup II'de %16,67 ve Grup llI’de %40) agisindan farkin anlaml oldugu gérildi (p<0.001). Tohumlama
sonrasl 30. giinde yapilan transrektal ultrasonografik gebelik muayenelerin sonucunda gebelik oranlari gruplar arasinda
(%23,33, %20, %26,67 ve %22,73) bir fark olmadigi belirlendi (p>0.05). Sonug olarak, Sanliurfa ve ¢evresinde stt sigirciligi
isletmelerinin yaz aylarinda ciddi derecede 1si stresine maruz kaldigi goérildi ve reprodiktif agidan verim elde etmek igin isi
stresinde ovulasyon senkronizasyon yontemlerinin kullanilabilir oldugu kanaati olustu.

Anahtar Kelimeler: Siit sigirciligi, Isi stresi, Ovulasyon senkronizasyonu.

The Effect of Different Ovulation Synchronization Methods on Fertility in Cows with Heat Stress in
Sanliurfa Province

Abstract: Low pregnancy rates due to heat stress are observed in dairy cattle in which artificial insemination is applied in
summer. The aim of this study is to determine the method for reaching the highest pregnancy rate in some cows subjected
to heat stress. The study material consists of 112 Holstein-Friesian cows with a minimum age of 3 to 7 in a dairy cattle farm
in Sanliurfa. No measures were taken against heat stress in the enterprise previously. The groups (n=30) were study group |
(Ovysnch), Il (Cosynch) and Il (Ovysnch + progesterone). In the control group, cows belonging to group IV were not given
any synchronization method during the study period, and the estrus signs were determined from the cows (n=22). When
the temperature humidity index was calculated in Sanliurfa, July-August, it was seen that there was a severe temperature
stress in the dairy cattle farms. The difference between the first three groups using ovulation synchronization methods was
statistically significant (p<0.001) (36.67% in Group |, 16.67% in Group Il and 40% in Group lII). In the results of transrectal
ultrasonographic pregnancy examinations performed 30 days after insemination, there was no difference between the
groups (23.33%, 20%, 26.67% and 22.73%). In conclusion, dairy cattle farms in Sanliurfa and Turkey were exposed to severe
heat stress in the summer months and it was concluded that ovulation synchronization methods could be used in heat
stress in order to obtain reproductive efficiency.

Keywords: Dairy cattle, Heat stress, Ovulation synchronization.

Giris

Sut sigirt isletmelerinde 1si stresi, genel olarak salinmasina neden olabilecegi seklinde

termoregilasyonda bir sorun oldugunda ortaya
cikmaktadir. Yiksek sit verimli hayvanlar, 1si
stresinden daha cok etkilenirler (Bademkiran ve
Guveng, 2005; Kog ve Ugurlu, 2019).

Isi stresinin hayvanlarda GnRH’1I (Gonadotropin
saliverici hormon) engelleyerek, LH (Luteinlestirici
hormon) sekresyonunu disliren kortikosteroit

aciklanmaktadir (De Rensis ve Scaramuzzi, 2003).
Yiksek kortizol seviyesi, ovulasyonun gecikmesine
veya anovulasyona neden olmaktadir (Dobson ve
ark., 2001). Isi stresi sebebiyle diisik LH saliniminda
gelisen dominant follikiilden 6stradiol saliniminin
azalmasina bagli, Ostriis suresi ve Ostrusun klinik
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bulgulari da azalmaktadir (De Rensis ve Scaramuzzi,
2003; Sonmez ve ark., 2005).

Isi stresinin fertilite Gzerindeki olumsuz etkisini
azaltmak icin golgelik, yagmurlama, fan ve klima
sistemleri ile sicakhk kontroli (West, 2003), vitamin
ve mineral ilaveleri (De Rensis ve Scaramuzzi, 2003),
Ostriis ve ovulasyon senkronizasyonu ile sabit
zamanl tohumlama uygulamalari o6nerilmektedir
(Peralta ve ark., 2005).

Sitgh sigirlarda 1si stresinin ifade edilmesinde
sicaklk nem indeksi (SNi) diye adlandirilan bir
indeks degeri kullanilmaktadir. Hayvanlar igin
sicakhk nétr alaninin tst degeri 70 iken, 70< SNi<74
arasl orta derece Isi stresi icin, 74< SNi<77 arasi
Oonlem alinmasi gereken 1isi stresi igin ve ciddi
derecedeki Isi stresi icin de SNi>77 seklinde kabul
edilmektedir (Kog ve Ugurlu, 2019).

Sunulan ¢alismada amag, Sanliurfa ilinde isi
stresine maruz kalan ineklere isi stresinin olumsuz
ozelliklerinden, Ostris tespit glgligini bertaraf
edip sabit zamanl tohumlamaya olanak saglayan
bazi senkronizasyon yontemlerinden en yiiksek
gebelik oranina ulasilan yontemini belirlemektir.

Materyal ve Metot

Bu c¢alisma, Harran Universitesi Hayvan
Deneyleri Yerel Etik Kurulu (HRU-HADYEK)'nun
karari (2018/002/01-08) ile yurutildu.

Calisma materyalini, Sanlurfa ilindeki bir sit
inegi isletmesinde 3-7 yaslarinda, en az bir dogum
yapmis, vicut kondisyon skorlari 2.75-3.25 arasinda
degisen, son buzagilama tarihinden en az 50 giin
gecmis, toplam 112 Holstein-Friesian irki inekler
olusturdu. ineklerin gecmis fertilite kayitlarina
bakilarak daha 6nce herhangi bir délverimi problemi
olmayan inekler calismaya dahil edildi. Calisma,
Sanliurfa ilinde (38.79559E ve 37.16749N)
sicakhklarin en yiliksek oldugu Temmuz-Agustos
aylari iginde gergeklestirildi ve isletmede 1si stresine
karsi alinmis herhangi bir tedbir mevcut degildi. Bu
aylara ait meteoroloji verileri, T.C. Orman ve Su
isleri Bakanhgi, Meteoroloji Genel Mudirliga,
Sanhurfa il Midirligiinden temin edildi.

Calismanin yapildigi déneme ait SNi degeri,
Mader ve ark. (2006)'nin bildirdigi gibi kuru
termometre sicakli§i ve bagl nem verileri
kullanilarak asagidaki formiile gére hesaplandi.

Sicaklik Nem indeksi=(0.8xKuru Termometre

Sicakligi)+[(Bagil Nem/100)x(Kuru Termometre
Sicakligi-14.4)]+46.4
Calisma gruplari olan, ovulasyon

senkronizasyonu uygulanacak, Grup |, Il ve lll’'e 30’ar
inek rastgele segildi. Kontrol grubu olan Grup IV’'e
(n=22) ait inekler ise ¢alismanin yapildigi donemde
herhangi bir senkronisazyon yontemi
uygulanmamis, sabah ve aksam yapilan gézlemlerde

spontan Gstris belirtileri (birbiri Gzerine atlama,
gara akintisi, hareketlilikde artis, vulvada o6dem)
gozlemlenen ineklerden segildi.

Senkronisazyon yontemlerinde kullanilacak
hormon preparatlari  olarak GnRH analogu
(gonadorelin diasetat tetrahidrat), 2 ml (100 mcg)
intramuskuler (im) (OVARELIN, Ceva), PGF2a
(dinoprost) 5 ml (25mg) IM yolla (ENZOPROST-T,
Ceva) ve progesteron ise 1.55 gr, (PRID DELTA,
Ceva) 7 glin boyunca intravaginal olarak uygulandi.

Grup | (n=30): Bu gruptaki inekler Ovsynch
yontemi kapsaminda, 0. gin GnRH analogu
uygulamasini takiben 7 giin sonra PGF2a enjekte
edildi. Elli alti saat sonra, 9. Glin tekrar GnRH
analogu enjekte edildi ve uygulamayi takip eden 16-
24 saatler arasinda planh suni tohumlama yapildi.

Grup Il (n=30): Bu gruptaki inekler Cosynch
yontemine tabi tutuldu. Bu yontemde, 0. glin GnRH
analogu uygulandi. 7. giin PGF2a analogu, 9. gin
tekrar GnRH analogu ve uygulama ile beraber suni
tohumlama yapildi.

Grup Il (n=30): Bu gruptaki inekler ise
Ovsynch+Progesteron yontemine tabi tutuldu. Bu
uygulamada 0. glin GnRH analogu uygulandigi giin 7
glin boyunca kalacak, intravaginal progesteron
iceren gere¢ yerlestirildi. Yedinci gin PGFa
analogu uygulandi ve progesteron iceren gereg
¢ikartildi. 56 saat sonra GnRH analogu uygulamasini
takiben 16-24 saat icinde ineklere suni tohumlama

yapildi.
Senkronizasyon uygulanan galisma gruplarinda
(Grup 1, 1l ve lll) ve spontan Ostriis gosteren Grup

IV'deki hayvanlarin suni tohumlama uygulama
aninda B mod, lineer problu ultrasonografi cihazi
(SIUI, CTS-800, linear prob, 5 MHZ, Guangdong,
China) ile follikil ¢aplari 6lgtldi ve kaydedildi. Tim
gruplardaki hayvanlarin gebelik muayeneleri, suni
tohumlama uygulamalari  sonrasi  30. giinde
transrektal ultrasonografi yontemiyle yapildi.

Sunulan g¢alismada istatistik analizleri SPSS
(Statisticsal Package for Social Science) 22.0 paket
programinda vyapildi. Elde edilen sonuglarda
farkhihgin anlamligi p<0.05 degerler icin kabul edildi.
Oncelikle gruplardaki veriler Komorrov-Simirnov
testi ile homojenitesi degerlendirildi ve verilerin
ortalama ve standart sapma degerleri, tanimlayici
istatistik ile belirlendi. Gruplarda follikiil cap degeri
arasinda farkhligin anlamhg Mann-Whitney U testi
kullanilarak  hesaplandi.  Gebelik  oranlarinin
degerlendiriimesinde ise Pearson chi kare testi
uygulandi.

Bulgular

Calismanin yapildigi 2018 yili Temmuz-Agustos
aylari sicaklik ve bagil nem oranina gore yapilan SNi
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degerleri Tablo 1’'de verilmistir. Hesap edilen bu

degerler calismanin yapildigi aylarda SNi

Tablo 1. Sanliurfa ili 2018 yil Temmuz ve Agustos aylarina ait meteoroloji verileri

TEMMUZ Ort. sicaklik Ort. BN SNi
31.9°C 33.1 77

Ort. maksimum sicakhk Ort. maksimum BN SNI

39.3°C 51.7 90

AGUSTOS Ort. sicaklik Ort. BN. SNi
32.3°C 36.3 80

Ort. maksimum sicaklk Ort. maksimum BN SNi

39.2°C 56.3 91

Ort: ortalama, BN: Bagil Nem, SNi: Sicaklik Nem indeksi,

degerlerinin ciddi ve c¢ok tehlikeli bir sinirda
oldugunu gostermektedir.

Gruplar arasindaki yas ve postpartum gin
ortalamasi tohumlama anindaki en blyiik ortalama
ovaryum follikiil ¢capi, Ostriis belirleme oranlari, 30,
45 ve 60. glnlerdeki gebelik durumlari Tablo 2'de

verilmistir.

Tim gruplarda tohumlama anindaki en buyik
ortalama dominant follikiil c¢api grup IV'de
(11.60£1.34 mm) oOlgtldi. Bu degeri grup |l
(10.96£2.23 mm) ve grup | (10.77+2.02 mm) takip
ederken en disiik dominant follikiil capi 9.42+1.69
mm ile grup II'de kaydedildi. Tohumlama aninda
gruplar arasi follikil c¢aplar istatistiksel olarak
anlamli (p<0.005) bulundu.

Tablo 2. Gruplar arasi yas, postpartum gtin, folikll ¢api, 6striis gdsterme ve gebelik degerleri.

n Yas (Yil) Postpartum (Giin) Folikiil Cap1 (mm)  Ostriis (sayi) Gebelik (%)
Grup | 30 3.920.7 84.66+8.15 10.77+2.02? 112 7(23.33)
Grup Il 30 3.810.7 85.26+6.98 9.42+1.69° 50 6 (20)
Gruplll 30 3.910.8 83,96+7.29 10.96%2.232 122 8(26.67)
Gruplv 22 4.2+0.7 94.86+8.40 11.60%1.34¢ 22¢ 5(22.73)
P P<0.05 P<0.001 P>0.05

abe: Ayni siitundaki farkli harfler istatistiksel olarak farkliligi ifade etmektedir.

Sabit zamanli suni tohumlama icin ovulasyon
senkronizasyon yoéntemlerinin kullanildigr ilk g
grupta ostriis bulgularinin gézlemlenmesi arasinda
farkhhgin anlamli oldugu (p<0.001) belirlendi.

Gruplar arasindaki gebelik oranlari sirasiyla
%23.33, %20, %26.67 ve %22.73 olarak
kaydedilirken gebelik oranlari agisindan gruplar
arasinda istatistiksel bir fark bulunmadi.

Tartisma ve Sonug

Ovulasyon senkronizasyon yontemlerin
basarisini hayvanin yasl, laktasyon sayisi, uygulama
esnasinda siklik donemi ve ovaryum sorunlari,
VKS’nin dusik olmasi (2.5 ve alti)
etkileyebilmektedirler (Moreira ve ark., 2000). Bu
calismada anilan faktorler dikkate alinarak hayvan
secimleri yapiimistir. Ayrica isi stresine maruz kalan
sit ineklerinde laktasyonun erken dénemlerinde,

enerji metabolizmalarindaki degisiklikleriden dolayi,
Isi stresinin olumsuz Ozelliklerinden daha fazla
etkilendikleri bildirilmektedir (Turk ve ark., 2020).
Calismamizda segilen ineklerin 1si stresinin gergek
olumsuz etkileri golgelenmesin  diye enerji
metabolizmalarinin kismen dizene girdigi ve bir
ornek oldugu dogumdan sonra en az 50 glin gegmis
olmasina dikkat edilmistir.

ilhan (2018), Temmuz ve Agustos aylarinda
giinlik ortalama SNi degerlerinin, Marmara
Bolgesi'nin kuzey, dogu ve gineydogu kesimleri
disinda kalan kisimlarinda kritik esik degerin
Uzerinde oldugunu belirtmektedir. Kibar ve ark.
(2018), Siirt il merkezi ile ilgelerinde Haziran,
Temmuz, Agustos ve Eyliil aylarinda SNi degerlerinin
esik degerin Uzerine giktigini bildirmektedir. Sunulan
¢alismada, Sanliurfa ilinde benzer olarak Temmuz ve
Agustos aylarinda SNi degerinin kritik esik degerinin
Ustlinde oldugu hatta ortalama bagil nem ve kuru
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termometre sicakligi ile hesap edilen SNi
degerlerinde bile ciddi deger olan 77 vyi astigi
Olgllmistir. Cahsmamizda bu 6lciimin maksimum
sicakhk ve maksimum bagil nemde 91 gibi ¢ok ciddi
SNi degerine ulastigl hesaplanmaktadir. Sanliurfa ili
icin Temmuz ve Agustos aylarinda olgilen yiiksek
SNi degerinin sebebi olarak Yesilata ve ark.
(2004)'nin dikkat cektigi Atatlirk Baraj Golunin
faaliyete gectigi yildan itibaren gorilen iklim
degisikligi ve bagil nem ve maksimum sicaklik
derecelerindeki artis ve Caglak ve ark. (2016)'nin
Sanliurfa ili icin detayh bir sekilde analiz ettikleri
yerel cografi sartlarin sekillendirdigi, yaz aylarinin
cok sicak gectigi, karasal ikliminin getirisi oldugu
kanaatindeyiz.

Yaslioglu ve ilhan (2016), Canakkale, Bursa ve
Balikesir illerinde sit veriminde en fazla kaybin
Temmuz ve  Agustos aylarinda  oldugunu
bildirmektedir. Duru (2018), Bursa ili igin, SNi degeri
65 oldugunda Holstein ineklerinin siit veriminin
dismeye basladigini dikkat ¢ekerek sit veriminin
geri dondirilemez bir sekilde azalmaya basladig
esik degerinin 70 oldugunu belirtmektedir. Khan ve
ark. (2013), siit sigirlarindaki gebelik oraninin SN
esik degerine (72) yakin olan iklim sartlarinda,
%32.60, 1sI stresinin gorildiga sartlarda ise %20.50
oldugu bildirmektedir. Calismada Sanliurfa ilinde
SNi’nin 77 ve stii olarak hesaplandigi Temmuz ve
Agustos aylarinda doélveriminin gostergesi olan
gebelik oranlarina bakildiginda gruplar arasinda
%20-26.67 arasindaki degerlerde oldugu
gorilmektedir. Calismamizda yuksek SN
degerlerinde elde ettigimiz gebelik oranlarinin Khan
ve ark. (2013)’nin SNi 81-82 arasinda hesapladiklari
donemde bildirdigi ortalama degerle bazi gruplar
paralel iken bazi gruplardan daha yiksek olmasinin
sebebi  olarak gruplar arasinda  kullanilan
senkronizasyon protokol farkhligindan kaynaklandig
disunaldi.

Senkronizasyon protokollerinden Ovsynch’e
gore Co-synch yonteminde ineklerdeki gebelik
oraninin daha disik oldugu (Geary ve Whittier,
1998), progesteron destekli uygulamalarin ise
Ovsynch, Cosynch ve Heatsynch’den elde edilen
gebeligi daha iyi duruma gelmesi amaciyla,
basvurulan bir protokol oldugu bildirilmektedir (Xu
ve ark., 2000). Sunulan galismada bu bilgiye paralel
olarak 1is1 stresine maruz kalan ineklerde en diisik
gebelik oraninin cosynch protokoliinde (%20), en
yuksek gebeligin ise (%26.67) progesteron destekli
senkronizasyon protokoliinde gozlenmistir.
Herhangi bir protokol wuygulanmayan kontrol
grubunda gebelik orani (%22.73), Khan ve ark.
(2013)’'nin  belirttigi  degere  yakin  oldugu
gozlenmistir.

Calismada gebelik oranlarinin kismen dustk
olmasinin sebebi olarak Moreira ve ark. (2000)'nin

bildirdigi  gibi senkronizasyon protokollerinde
uygulanan ilk GnRH enjeksiyonun prodstris,
metostriis ve ge¢ diostris evrelerine denk
gelebilmesi sonucu olusan ovulasyon oranlarinda
azalmadan kaynakl olabilecegi ancak asil sebebin
calisma hipotezi geregi c¢alismanin yapildig
dénemde var olan yiiksek SNi degerinden kaynakl
Ist stresinin olumsuz o&zellikleri oldugu kanaatine
varildi.

Calisma kapsaminda 0Ostriis belirtilerinin ¢ok
zor gozlendigi 1s1 stresi etkisinde bile siri icinde
rastgele 90 inekte senkronizasyon yodntemlerinin
uygulandigl calisma gruplarinda suni tohumlama
uygulamasi icin protokollere alinabilmis ve sonunda
21 inek gebe kalmistir. Isi stresinin gorildigi bu iki
ayhk sire¢ boyunca ancak 22 inekte Ostris
gozlenerek (kontrol grubu) suni tohumlama
uygulanmis ve sadece 5 inekte gebelik elde
edilmistir.  Calismanin  yapildigi  sat  sigin
isletmesinde reprodiktif acidan sessiz bir donem
olan vyaz aylarinda ovulasyon senkronizasyon
yontemleri ile suni tohumlama ve gebelik imkani
saglanabilmistir. Calisma bu acgidan ele alindiginda,
ekonomik olarak firsat kaybi gozetildiginde, isi stresi
etkisi altinda sit SIgiri isletmelerinde,
senkronisazyon uygulamalarinin  kazangh  bir
yaklasim olacagi kanaatindeyiz.

Sonug¢ olarak, Sanliurfa ve c¢evresinde sit
sigirctliigr  isletmelerinde yaz aylarinda ciddi
derecede isi stresi yasandigi 6l¢tilmistiir. Bu aylarda
Isi stresinin ekonomik kayba yol agan dusik gebelik
oranlarinin sebebi olan o&stris tespit glicligini
bertaraf edecek sabit zamanli tohumlama imkani
saglayan ovysnch, cosynch ve en yiksek gebelik
oranina ulastigimiz progesteron destekli ovsynch
protokollerinin  kullanilabilir  oldugu  kanaati
uyanmigtir.
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Sigir Kas ve Bobrek Dokularinda Antibiyotik Kalintilarinin Arastirilmasi”
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Ozet: Bu calismada sigir kas ve bébrek dokularinda antibiyotik varliginin arastirilmasi amaglandi. Calismada, Ankara’daki
mezbahalarda kesimi yapilan 100 adet sigirin kas ve bobrek dokusu ile parekende satis yerlerinden alinan 100 adet sigir kas
dokusu olmak {izere toplam 300 6rnek test materyali olarak kullanildi. Ornekler antibiyotik kalintilarinin tesbiti icin 107
kob/ml Bacillus subtilis BGA spor solusyonunun ilave edildigi Ug Plak Test ydntemi kullanilarak test edildi. incelenen 300
ornegin 5’i kas ve 2’si bobrek dokusu olmak Uzere 7 (%2.3)’sinde antibiyotik kalintisi bulundugu, pozitif bulunan 4 kas
orneginin birden fazla pH degerinde inhibisyon zonu olusturdugu saptandi. Bobrek 6rneklerinden 4 (%1.3)’G stpheli olarak
degerlendirilirken, 289 (%96.4) 6rnekte antibiyotik varligi tespit edilmedi. Tiketime sunulan hayvansal dokularda antibiyotik
kalintilari bulunmasi 6nemli saglik problemlerine neden olabilecegi igin hayvan yetistiricilerinin biling diizeyinin artirilmasina
yonelik galismalarin etkin ve devamli yapilmasinin faydali olacagi kanaatina varild.

Anahtar Kelimeler: ila¢ kalintilari, Veteriner ilaglari, Antibakteriyel ajanlar, Sigir kas dokusu, Sigir bébredi.

Investigation of Antibiotic Residues in Muscle and Kidney Tissues of Cattle

Abstract: This study aimed to investigate the presence of antibiotics in cattle muscle and kidney tissues. In the study, a
total of 300 samples were used as test materials, including the muscle and kidney tissues of 100 cattle slaughtered in
slaughterhouses and 100 cattle muscle tissues taken from retail stores in Ankara. Samples were tested using the Three Plate
Test method in which 107 cfu / ml Bacillus subtilis BGA spore solution was added to detect antibiotic residues. It was
determined that 7 (2.3%) of the 300 samples examined, 5 of which were muscle tissue and 2 of which were kidney tissue,
had antibiotic residues, and 4 positive muscle samples formed an inhibition zone at more than one pH value. While 4 (1.3%)
of the kidney samples were considered suspicious, the presence of antibiotics was not detected in 289 (96.4%) samples.
Since the presence of antibiotic residues in animal tissues offered for consumption may cause important health problems, it
is thought that it will be beneficial to carry out training aimed at increasing awareness of animal breeders effectively and
continuously.

Keywords: Drug residues; Veterinary drugs, Anti-bakterial agents, Cattle muscle tissue, Cattle kidney

Giris

Antibiyotikler, insanlarda ve hayvanlarda etkilere, mide bagirsak sistemindeki yararl

enfeksiydz hastaliklarin  tedavisi ile hayvan
yetistiriciliginde metafilaktik, profilaktik ve gelismeyi
destekleyici olarak diisiik dozlarda yemlere ilave
edilerek yaygin olarak kullanilmaktadir (Chafer-
Pericas ve ark., 2010; Founou ve ark., 2016; Singh ve
ark., 2014; Yibar ve Soyutemiz, 2013).

Kasaplik hayvanlarda kullanilan antibiyotikler
hayvansal Uriinlerde farkh seviyelerde kalinti
olusmasina neden olabilmektedir. Antibiyotik
kalintilarinin; ilacin  yanhs kullanimi, ilag atim
siresinin takip edilmemesi, yasa disi kullanim,
yetkisiz kisilerce bilingsiz kullanim, ilag kullanilan
hayvana iliskin kayitlarin tutulmamasi, uzun sire
etkili ve salinimi yavas olan ilaglarin kullaniimasi,
hayvanin biyolojik 6zellikleri vb. kaynakl olabildigi
bildirilmektedir (Acaréz ve ark., 2016; Aydin ve
Yilmaz Aksu, 2015; Bayou ve Haile, 2017; Beyene,
2016).

Antibiyotik kalintisi bulunan gidalar,
tiketicilerde alerjik reaksiyonlar ve cesitli toksik

mikroorganizmalarin yok olmasina neden olabildigi
gibi gida endustrisindeki fermente (riinlerin
yapiminda starter kiltlrlerin aktivitesini olumsuz
yonde etkileyerek teknolojik problemlere ve
ekonomik kayiplara da neden olmaktadir (Jabbar ve
Ur-Rehman, 2013; Prajwal ve ark., 2017; Sanz ve
ark., 2015). Ciftlik hayvanlarinda metafilaktik,
profilaktik ve gelismeyi destekleyici olarak
antibiyotik kullanimindan kaynaklanabilen,
antibiyotiklere direncgli patojen bakteriler, gida
Uretim zinciri boyunca kolaylikla yayilabilmekte ve
insanlarda enfeksiyona neden olabilmektedir
(Beyene, 2016; Founou ve ark., 2016; Girbiz ve
ark., 2018). Bu durum antibiyotiklerin hastaliklarin
tedavisindeki etkinligini tehdit ederek c¢ok ciddi bir
halk saghgi problemi olusturmaktadir (Kantiani ve
ark., 2009).

Gidalarda antibiyotik kalintilarinin taranmasina
yonelik calismalar 1970°li yillarda Avrupa’da
mikrobiyal inhibisyon testleri kullanilarak
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baslamistir (Vishnuraj ve ark., 2016). Antibiyotik
kahintilarinin  izlenmesinde  kullanilan  analitik
metodlar tarama ve konfirmasyon testlerinden
olusmaktadir (Chafer-Pericas ve ark., 2010).
Almanya Saglik Teskilatinca uygulanan Ug Plak Testi,
Avrupa Birligi Dort Plak Testi, Antibiyotik Kalintilari
icin Tarama Testi vb. mikrobiyal testler genellikle
tarama seviyesinde kullaniir ve numunelerde
bulunan kalintilar tarafindan, besiyerine eklenen
bakterinin blylimesinin inhibisyonu prensibine
dayanir (Pikkemaat, 2009; Sanz ve ark., 2015). Bu
calismada kullanilan Ug Plak Testinin {i¢ degisik pH
ortaminda uygulanarak optimal antibakteriyel
etkinligin aciga ¢cikmasina olanak verdigi ve testin
duyarhhginin, yaygin olarak kullaniimakta olan diger
testlere gore esit diizeyde veya yiksek bulundugu
bildirilmektedir (Schramm ve ark., 1994). Yalanci
pozitiflik alinabilecegi bildirilmekle birlikte yalanci
negatiflik  alinabilecegine dair bir kaynaga
rastlanilmamistir (Zamaro ve Yabut, 1989).

Bu calismada Ankara’daki mezbahalardan
alinan sigir kas ve bobrek dokulari ile parakende
satis yerlerinden alinan sigir kas dokularinda
antibiyotik varliginin U¢ Plak Testi ile arastirilmasi
amaglanmistir.

Materyal ve Metot

Calisma materyali: Bu calismada, Ankara’daki
mezbahalarda kesilen 100 sigira ait kas ve bdbrek
dokusu ornekleri ile parekende satis yerlerinden
satin alinan 100 sigir kas dokusu 6rnegi olmak lizere
toplam 300 6rnek kullanildi. Kas ornekleri gluteal
kaslarin bulundugu bolgeden, bobrek érnekleri ise 1
adet tam bobrek olarak alindi. Toplanan &érnekler
konteyner ile soguk sartlarda laboratuvara ulastirildi
ve buzdolabinda saklanarak 2 giin igerisinde test
edildi.

Ug¢ Plak Testi ile antibiyotik varliginin
saptanmasi: Orneklerde antibiyotik varliginin
saptanmasinda mikrobiyolojik bir yéntem olan Ug
Plak Testi uygulandi (Anonim, 1986). Uc¢ ayr
erlenmayerde hazirlanan Standart Il nutrient agar
(MERCK 1.07883) lizerine % 0.1 oraninda KH2PO4
ilave edildi. Takiben 0.1 N HCI ve 0.1 N NaOH
kullanilarak besiyerinin pH’si 6.0, 7.2 ve 8.0'e
ayarlandi. Besiyeri 121 °C’de 15 dakika otoklav
edildikten sonra 50 °C’ye sogutulan besiyerinin 500
ml’sine 0.5 ml olacak sekilde Bacillus subtilis BGA
susunun 107 kob/ml spor iceren soliisyonundan
(MERCK 1.10649) eklendi. Besiyerlerinden pH’si 7.2
olana ayrica konsantrasyonu 50 pg/ml olan
trimethoprim (SIGMA T 7883) soliisyonundan 0.5 ml
ilave edildi.

Kas ve bobrek doku 6rneklerinin her birinden 6
adet, 8 mm c¢apinda, 2 mm kalinhginda silindir
seklinde test 6rnekleri hazirlandi. Hazirlanan kas ve

bobrek doku ornekleri her petriye alti adet olmak
lizere, besiyerlerinin {izerine konuldu ve 30°C’'de 18-
24 saat inkube edildikten sonra sonuglar
degerlendirildi. Besiyerlerinin g¢alismasini kontrol
etmek igin pH’si 6.0 olan besi yerine 0.01 IU
penisilin G, pH’st 7.2 olan besiyerine 0.5 pug
sulfadimidin ve pH’si 8.0 olan besi yerine 0.5 ug
streptomisin (Mast Diagnostica) iceren kontrol
diskleri ve antibiyotik icermeyen doku o6rnekleri
konuldu. Ayni giin kullaniimayan besiyerleri 4°C’de
muhafaza edilerek 2 gln igerisinde kullanildi.
Kontrol disklerinin 30 ‘C’deki etiivde 18-24 saat
sonunda 5-10 mm arasinda zon vermesi ve bilinen
negatif kontrollerin zon vermemesi besiyerlerinin
calistigi seklinde degerlendirildi. Orneklerden 2
mm’den genis zon verenler pozitif, 1-2 mm arasinda
zon verenler ise slipheli kabul edildi (Anonim, 1986).

Bulgular

Bu calisma kapsamnda mezbahadan alinan
orneklerde; ayni sigira ait 1 kas ve 1 bobrek dokusu
orneginin pH 7.2'de, 1 bobrek dokusu 6rneginin pH
8.0’de antibiyotik varligi yoniinden pozitif; 3 bobrek
dokusu 6rneginin pH 6.0 ve 7.2°de, 1 bdbrek dokusu
orneginin ise; sadece pH 6.0'da slipheli sonug
verdigi tespit edildi (Tablo 1, 2).

Sekil 1. P4 numarali kas dokusu 6rneginin pH 6.0’
daki goriinima.

Sekil 2. P4 nolu kas dokusu 6rneginin pH 7.2’deki
gorinumd.

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2020; Cilt 9, Say 1 65



Harran Univ Vet Fak Derg, 2020; 9 (1): 064-068

Arastirma Makalesi

Sekil 3. P4 numarali kas dokusu 6rneginin pH
8.0’deki goriinimdi.

Parekende  satis  yerlerinden alinan kas
orneklerinden; 3’G pH 6.0 ve 7.2’de, 1’i ise pH 6.0,
7.2 ve 8.0'de pozitif sonug verdi (Tablo 1, 2, Sekil 1,
2,3).

incelenen toplam 300 érnegin 5’i kas ve 2’si
bobrek dokusu ornegi olmak lizere 7 (%2.3)'sinde
antibiyotik kalintisi bulundugu saptandi. Bobrek
orneklerinden 4  (%1.3)G  sipheli  olarak

degerlendirildilirken, 289 (%96.3) ornekte
antibiyotik varligi tespit edilmedi. (Tablo 1). Kontrol
diskleri 7-8 mm’lik inhibisyon zonu verirken negatif
kontroller inhibisyon zonu géstermedi.

Tartisma ve Sonug

Tirkiye'de ve diger (lkelerde vyapilan
calismalarda, kasaplik hayvan dokularinda
antibiyotik  kalintist  varliginin  tespit  edildigi
bildirilmektedir (Aydemir ve ark., 2019; Bahmani ve
ark., 2019; Gruber ve ark., 1988; Orug ve ark., 2007;
Sanz ve ark., 2015; Wahab ve ark., 2011; Yiksel,
2001; Zamora ve Yabut, 1989).

Tirkiye'de yapilan calismalarda; Yuksel (2001)
tarafindan; disk diffiizyon ve farkli bakterilerin
kullanildigi Gic plak yontemi kullanilarak yapilan
calismada, Ankara piyasasindan temin edilen 50
adet sigir bobreginin  %14’lGnde oksitetrasiklin
kalintilarinin  saptandigl, Oru¢ ve ark. (2007)
tarafindan ELISA yontemi ile yapilan ¢alismada,

Tablo 1. incelenen kas ve bbrek dokusu érneklerinde antibiyotik kalintisi varligi.

Orneklem Yeri Ornek Ornek Pozitif Siipheli Negatif
Tipi Sayisi n (%) n (%) n (%)
Mezbaha Bobrek 100 2(2) 4 (4) 94 (94)
Kas 100 1(1) - 99 (99)
Parekende Satis Yerleri Kas 100 4 (4) - 96 (96)
Toplam 300 7(2.3) 4 289 (96.3)
Tablo 2. incelenen érneklerde farkli pH degerlerinde alinan sonuglar.
Orneklem Yeri Ornek No Ornek Tipi Pozitif Siipheli
pH pH
6.0 7.2 8.0 6.0 7.2 8.0
Mezbaha P1* Kas X
P2* Bobrek X
P3 Bobrek X
Parakende Satis P4 Kas X X X
Yeri P5 Kas X X
P6 Kas X X
P7 Kas X X
Mezbaha S1 Bobrek X
S2 Bobrek X X
S3 Bobrek X X
S4 Bobrek X X

P: Pozitif bulunan 6rnekleri gostermektedir S: Stpheli bulunan 6rnekleri géstermektedir. *Ayni karkasa ait kas

ve bobrek dokusudur.

Bursa ve civarindan toplanan 63 sigir eti 6rneginde
streptomisin ve 60 sigir eti 6rneginde sulfametazin
kalintilarinin sirasi ile %6 ve %1.5 oraninda tespit
edildigi, bununla birlikte tespit edilen kalinti
dizeylerinin, yasal olarak izin verilen maksimum

kalinti limitlerinin altinda bulundugu
bildirilmektedir. Aydemir ve ark. (2019) tarafindan
Sanliurfa’da kasaplarda satisa sunulan 20 sigir ve 20
koyun olmak Uzere toplam 40 kiyma orneginde
Premi’Test ile vapilan calismada, sigir kiyma
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orneklerinde %50, koyun kiyma o6rneklerinde ise
%60 pozitif sonug tespit edildigi belirtiimektedir.

Bu arastirmada bulunan %2.3 oranindaki
pozitif sonug; hayvanlara ¢esitli  hastaliklar
nedeniyle tedavi amach antibiyotik uygulanmasini
takiben antibiyotigin yasal arinma siresinden 6nce
hayvanlarin kesime sevk edilmesi, hayvanla ilgili
tedavi kayitlarinin  diizglin tutulmamasi, kesim
Oncesi slrecte hayvan sahibinin degismesi ve
Onerilen dozun (zerinde antibiyotik kullanimi
kaynakli olabilir. Bu arastirma ile Glkemizde yapilan
diger arastirma sonuglari arasindaki farklihk
kullanilan 6rnek sayilari, metot farkhliklari ve
orneklerin  toplandigi  alanlardaki  yetistirme
pratiginden kaynaklanabilir.

Ette antibiyotik kalintilarin varhgini arastirmak
icin farkh Glkelerde yapilan galismalarin sonuglari
degiskenlik gostermektedir. Sanz ve ark. (2015)
ispanya’da 1302 6rnegin %7.1’inde, Wahab ve ark.
(2011) Sudan’da 300 6rnegin %17.3’'inde, Bahmani
ve ark. (2019) Iran’da 360 o6rnegin %21.3’lUnde
antibiyotik  kalintist  varhginin  tespit edildigini
bildiriimektedir. ~ Bulunan  sonuglar  sunulan
calismadaki %2.3’lik pozitiflik oranindan ¢ok
yuksektir.

Bu calismada ayni sigira ait kas ve bobrek
orneginde %1, sadece bobrekte ise %0.5 oraninda
pozitif sonug bulunmustur. Ug Plak Testi kullanarak,
Avusturya’da 9212 kas ve bobrek dokusu 6rneginde
yapilan bir ¢alismada o6rneklerin  %2.9’unun
antibiyotik  kalinti  varhigi  yoninden pozitif
bulundugu, kas ve bobregin her ikisinde birden
%1.01, sadece bobrekte ise %1.9 oraninda pozitif
sonu¢ bulundugu bildirilmektedir (Gruber ve ark.,
1988). Bulunan sonu¢ bu calisma sonuglar ile
benzerdir.

Filipinler’de 50 adet domuz kasi érnegi ile Ug
Plak Testi kullanilarak yapilan bir diger ¢alismada;
%12 oraninda pozitif, %8 oraninda ise slipheli sonug
tespit edildigi, pozitif bulunan 6 6rnegin 5’inin pH
6.0 ve 7.2'de ve 1 tanesinin de her l¢ pH'da da
pozitif reaksiyon verdigini bildiriimektedir (Zamora
ve Yabut, 1989). Arastirmacilarin buldugu sonug ile
benzer sekilde bu c¢alismada parekende satis
yerlerinden alinan kas Orneklerinin 4’G  pozitif
bulunmus ve pozitif kas orneklerinden 3’Gnun pH
6.0 ve 7.2’de 1 kas Orneginin ise pH 6.0, 7.2 ve
8.0’de pozitif oldugu tespit edilmistir (Tablo 2, Sekil
1, 2, 3). Ug Plak Testinde; tetrasiklin, oksitetrasiklin,
klortetrasiklin, penisilin, basitrasin, nalidinik asit,
flavomisin, kloramfenikol vb. antibiyotiklerin pH
6.0’da, sulfonamidlerin trimethoprim ilave edilen
pH 7.2’de aminoglikozid ve makrolidlerin ise pH’s
8.0 olan besiyerinde optimum antibakteriyel etki
gosterdigi  belirtilmektedir (Anonim, 1986). Bu
calismada sadece pH 7.2’'de pozitif sonug veren ayni
hayvana ait kas ve bobrek 6rneginde sulfonamid

grubu, pH 8.0’de pozitif reaksiyon veren bobrek
orneginde ise aminoglikozid ve makrolid grubu bir
antibiyotik kalintisi bulunabilir. Birden fazla pH
degerinde pozitif sonu¢ veren kas o6rneklerinde
birden fazla antibiyotik kalintisi bulunabilecegi gibi,
bir pH’da optimum aktivite gosterirken diger
pH’larda da aktivite gosterebilen bir antibiyotik
kalintisinin da bulunabilecegi dislintiimektedir.

Ug Plak Testinde ayni antibiyotik icin farkhi pH
degerine sahip besiyerlerinde inhibisyon zonlarinda
4-6  mm degisikligin olustugu bildirilmektedir
(Schramm ve ark., 1994). Benzer sekilde bu
calismada, her U¢ pH’da da pozitif reaksiyon veren
kas 6rneginin, pH 6.0, 7.2 ve 8.0’de sirasiile 6 mm, 5
mm ve 2 mm inhibisyon zonu verdigi tespit
edilmistir.

Sonug olarak; antibiyotik kalintilari insanlarda
cesitli  toksik etkilere ve teknolojide Uretim
hatalarina, siklikla ve uygun olmayan sekilde
antibiyotik  kullanilmasi  patojen  bakterilerde
antibiyotik direnci gelismesine neden
olabilmektedir. Tim bunlar gida glvenligi ve
tuketici saghgi acisindan risk olusturmaktadir. Bu
nedenle gida glivenligi yetkilileri ve sahada calisan
veteriner hekimler tarafindan, antibiyotiklerin
kullanim kosullari ile yanlis ve vyasal olmayan
kullanim kaynakl tehlike ve riskler konusunda
hayvan yetistiricilerinin bilgilendirilmeleri 6nemli
goriilmektedir.
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Abstract: This study aims to assess the pharmacodynamics of aucubin, the active ingredient in plantain (Plantago), in vitro
rat bladder and trachea tissues, and explore its cell protective effects on primary lung and kidney cell lines. The study was
carried out by repeated applications of acetylcholine, atropine, verapamil and oxybutynin, alongside Ca** in a calcium-free
environment, on urinary bladder tissue, and repeated applications of acetylcholine, atropine, carbachol and mecamylamine
on trachea tissue. At the same time, cell viability and catalase and superoxide dismutase activities was measured in primary
cell lines. The results indicated that aucubin had a relaxant effect on urinary bladder and trachea tissues. It was conceived
that aucubin acted as a cholinergic antagonist through different subreceptors (muscarinic-3 receptors). The results also
indicated that aucubin caused a statistically insignificant increase in remaining at the level of the control group in cell
viability in the primary lung and kidney cell lines at increasing concentrations (1-10 uM), while causing a significant reduce
in cell viability at 20 and 50 uM concentrations in the same cell lines. In conclusion, it is suggested that plantain, which is
used in folk medicine, and its active ingredient aucubin might have beneficial effects on bronchoconstriction and other
respiratory conditions, as well as on pulmonary and renal diseases, urinary incontinence, etc.
Keywords: Plantain, Aucubin, Urinary bladder, Trachea tissue, Smooth muscle, Primary cell line.

Sinir Otu Etkin Maddesi Aucubinin izole Rat Diiz Kaslari ve Primer Hiicre Hatlar Uzerine Etkisi

Ozet: Bu calismada, sinir otu (Plantago) etkin maddesi aucubinin in vitro rat idrar kesesi ve trakea dokusunda
farmakodinamik ve primer akciger ve bobrek hiicre hatlar lzerine hiicre koruyucu etkilerinin incelenmesi amaglandi.
Galisma, idrar kesesi dokusuna tekrarli olarak asetilkolin, atropin, verapamil ve oksibutinin ile kalsiyumsuz ortamda Ca**
verilerek, trakea dokusuna ise tekrarli asetilkolin, atropin, karbakol ve mekamilamin uygulamalariyla yapildi. Ayni zamanda,
primer hiicre hatlari tizerinde hiicre canliligl, katalaz ve siiperoksit dismutaz enzim aktivitelerinin olgimi gergeklestirildi.
CGalisma sonucunda, aucubinin idrar kesesi ve trakea dokusunda gevsetici etkisi belirlendi. Aucubinin kolinerjik antagonist
oldugu, ancak bu etkisini farkli subreseptérler (muskarinik-3 reseptérler) Gzerinden gosterdigi duslnildi. Ayrica, artan
konsantrasyonlarda (1-10 uM) primer akciger ve bébrek hiicre hatlarinda hiicre canliliginda kontrol grubu seviyesinde kalan
istatistiksel olarak Onemsiz bir artisa neden olurken, ayni hiicre hatlarinda 20 ve 50 uM konsantrasyonlarda hiicre
canliiginda 6nemli bir disiise neden oldugu belirlendi. Sonug olarak, halk arasinda tedavi amaciyla kullanilan sinir otunun
ve etkin maddesi aucubinin solunum yollari daralmasi ve hastaliklari, akciger ve bébrek hastaliklari, Griner inkontinans vb.
durumlarda yararli olabilecegi kanaatine varildi.

Anahtar Kelimeler: Sinir otu, Aucubin, idrar kesesi, Trakea dokusu, Diiz kas, Primer hiicre hatti

Introduction

Plantain is a group of plants in the Plantago
genus of the Plantaginaceae family, known with the
names of fleaworth, ribleaf, ribworth, white man’s
foot, narrowleaf or broadleaf plantain (Yildirrm and
Ekim, 2003; Deniz et al., 2010). Leaves, seeds,
infusion and paste of plantain are used for
medicinal purposes (Ezer and Avci, 2004; Deniz et
al., 2010; Akan and Bakir Sade, 2015).

Plantain is reported to have a beneficial effect
on wound healing, digestive and circulatory system

organs and skin conditions alongside its various
other anti-inflammatory, antibacterial, anti-cancer
and immunomodaulator effects. The plant contains
several active ingredients, primarily iridoid
glycosides  (aucubin,  aucubigenin, catalpol,
melittoside) as well as caffeic acid derivatives
(plantamajoside and acteoside), alkaloids and
flavonoids (Rgnsted et al., 2000; Samuelsen, 2000).
An important iridoid glycoside, aucubin is noted for
its antimicrobial, hepatoprotective,

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2020; Cilt 9, Say 1 69



Harran Univ Vet Fak Derg, 2020; 9 (1): 069-074

Research Articlei

neuroprotective, anti-inflammatory and antitumoral
effects (Rakotondramasy et al., 2010; Xu et al,,
2012; Xue et al., 2012; Kim et al., 2014).

There are a limited number of studies that
explore the pharmacodynamics of aucubin (Atta
and Mouneir, 2005; Fleer and Verspohl, 2007). At
the same time, cell culture studies are mainly
focused on the anticancer effects of aucubin (Hung
et al., 2008; Rakotondramasy et al., 2010; Xu et al.,
2012; Xue et al., 2012; Kim et al., 2015). This study
aims to assess the pharmacodynamics of aucubin,
the active ingredient in plantain, on in vitro rat
bladder and trachea tissues, and explore its cell
protective effects on primary lung and kidney cell
lines.

Materials and Methods

Chemicals:The active ingredient used in the
study, aucubin (55561) was obtained from Sigma-
Aldrich Chemical Co. (St. Louis, Missouri, US) and
used to prepare a 1 mg/ml stock solution in
ultrapure water. The remainder of the agents,
namely acetylcholine (A6625), verapamil (V4629),
oxybutynin  (02881), carbachol (C4382), PBS
(Dulbecco’s Phosphate Buffered Saline, D5652),
RPMI-1640 Medium (R8758) and thiazolyl blue
tetrazolium bromide (M5655) were obtained from
Sigma-Aldrich Chemical Co. (St. Louis, Missouri, US);
calcium chloride (CaClz, 328757) from Carlo Erba
Reagents S.A.S. (ltaly); penicillin/streptomycin/-
amphotericin B (450-115 EL) from Wisent Inc.
(Canada); atropine (226680100) from Acros
Organics (Belgium); mecamylamine (M202600)
from Toronto Research Chemicals Inc. (Ontario,
Canada); tripsin (25200056) Gibco, Thermo Fisher
Scientific (Massachusetts, US); and FBS (Fetal
Bovine Serum, S181G) Biowest (Nuaillé, France). All
agents used in the study were analytical grade.

Animals: In this study, 36 adult Wistar Albino
male rats of 6 to 9 months of age, each weighing
250420 g, were used and the animals were raised in
Laboratory  Animals Department of Sivas
Cumbhuriyet University. The study was conducted by
the approval of Sivas Cumhuriyet University Animal
Experiments Local Ethics Board (65202830-
050.04.04-49 dated April 6, 2016).

Pharmacodynamics Studies:The tissues used
in the study were extracted and hanged in the
isolated organ bath in line with the methods
specified by Celebi and Dogan (2000) and Baydan et
al. (2014) for urinary bladder, and by Estrade-Soto
et al. (2012) for trachea tissue. Each isolated urinary
bladder was placed in Krebs solution (in mM: NaCl
118; KCl 4.6; NaHCOs 25; MgS04 1.2; KH2PO4 1.2;
CaCl; 2.5; glucose 10; EDTA 0.025; pH 7.4). Then,
tissue samples were prepared in strip form and

placed in an isolated organ bath containing 5 ml
Krebs solution at 37°C temperature and this mixture
was constantly ventilated with a 95% 02-5% CO; gas
mixture (Celebi and Dogan, 2000; Baydan et al.,
2014). Each isolated trachea tissue was placed in
Krebs solution (in mM: NaCl 118; KCl 4.6; NaHCOs3
25; MgS0a4 1.2; KH2PO4 1.2; CaCl; 2.5; glucose 10;
pH 7.4). The trachea rings were then hung in the
isolated organ bath at 37°C with the help of
stainless steel rings and in a continuously ventilated
5 ml krebs solution with 95% 02-5% CO2 gas mixture
(Estrade-Soto et al., 2012). Isometric smooth
muscle movements of the tissues were monitored
and recorded using a “force transducer” (Force
Displacement Transducer-FDT 05, Commat iletisim
Ltd., Turkey) and an “acquisition system” (MP150
Biopac System, Commat iletisim Ltd., Turkey). The
tissue samples were initially applied with a tension
of 1,000 mg, and they were allowed to get used to
the environment provided that they change the
solution of krebs every 15 minutes for at least 1
hour. Once they reached equilibrium, the bladder
and trachea tissues were stimulated using
acetylcholine at ECso values (10% M, 10° M,
respectively). After the contraction response, krebs
solution in the baths was replaced and the
protocols stated below were followed (Yildirim,
2005; Estrada-Soto et al., 2012; Baydan et al., 2014;
Vasconcelos et al., 2016).

1. Single and cumulative concentration of
aucubin applications to urinary bladder and trachea
tissues

2. Acetylcholine application to urinary
bladder and trachea tissues after incubation in
aucubin

3. Aucubin application to urinary bladder
after incubation in atropine, verapamil and

oxybutynin
4. Aucubin application to trachea tissue after
incubation in atropine, carbachol and

mecamylamine

5. 1mM CaClz application to urinary bladder
smooth muscle in non-calcium Krebs solution after
incubation in aucubin and verapamil

Cell Culture Study:The study was carried out
on primary cell lines, which were obtained from the
lung and kidney tissues taken from the rats used in
the study in accordance with the method reported
by Freshney (2010). Using the stock solution, five
different concentrations of aucubin were prepared
(1, 5, 10, 20 and 50 uM) and applied to the cell lines
(Hung et al., 2008). The aucubin-applied cells were
left to be incubated for 24 hours. After incubation,
cell viability and antioxidant enzyme activities were
measured. Cell viability was established using MTT
(3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) cytotoxicity analysis
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(Noureini and Esmaili, 2014). The test kit for the
measurement of antioxidant, catalase (CAT) and
superoxide dismutase (SOD) enzyme activities was
used in line with the protocol recommended by the
kit’s producer (Cayman Chemical Company, US).

Statistical Analyses

The results of the study are presented as mean
and standard error of the mean (SEM). Contraction
responses are expressed as affinity (pD2), with the
pD2 value given as the negative logarithm of the
molar agonist concentration that produces half of
the maximum acetylcholine response (pD2 = -
logECso). The maximum response to the active
ingredient was calculated as the percentage of the
maximum response produced by the acetylcholine
(Emax). Mann-Whitney U test was utilized to assess
the difference between the tissue samples.
Statistical significance was set at P<0.05. pD2, ECso,
Emax and 1Cso values were calculated using GraphPad
Prism (Version 8.2.0), while CAT and SOD results
analyses and other statistical analyses were made
using SPSS (Version 23).

Results

Pharmacodynamics Results

Single and cumulative concentration aucubin
applications to urinary bladder and trachea
tissues: Aucubin was observed to have under the
baseline a relaxant effect on urinary bladder and
trachea tissues in single and cumulative
concentrations. In  cumulative  concentration
applications to urinary bladder and trachea tissues,
pD2 and Emax values were 4.634+0.03 and
102.8+0.36; 5.11840.10 and 102.2+2.33,
respectively. Based on the ECso values obtained
from single and cumulative concentration
applications to the urinary bladder, the aucubin
concentration 5x10° M was selected as the study
concentration for the subsequent protocols as it
produced a better response (Figure 1A). For trachea
tissues, the study focused on cumulative
concentration applications as these were revealed
to produce a more pronounced results than those
of single concentration.

Acetylcholine application to urinary bladder
and trachea tissues after incubation in aucubin:
The response produced by the aucubin
concentration of 5x10° M (36.35%) was observed
to increase (87.18%) with the application of
acetylcholine (P<0.01) (Figure 1B). Application of
cumulative concentration (107-103 M) of aucubin
to trachea tissues followed by acetylcholine (10> M)
resulted in an increase in contraction response;

however, no correlation was observed between the
concentration and response.

Aucubin application to urinary bladder after
incubation in atropine, verapamil and oxybutynin:
The contraction created by aucubin (29.17%) on
bladder showed a reduction in the presence of
atropine (10® M) (17.88%), verapamil (107 M)
(13.18%) and oxybutynin (108 M) (19.06%)
(P<0.05). Responses to acetylcholine (10 M) in the
presence of the same antagonists showed a decline
(P<0.01) (Figure 1C).

Aucubin application to trachea tissue after
incubation in atropine, carbachol and
mecamylamine: The contraction created on
tracheal  tissue (28.41%) by  cumulative
concentrations of aucubin (107-103 M) changed in
the presence of atropine (10°® M), carbachol (10®
M) and mecamylamine (10> M) (responses: 27.36%,
31.16% and 27.65%, respectively) (P>0.05). A
statistically significant difference was observed
between the responses to acetylcholine (10° M) in
the presence of the same agents and aucubin
responses (P<0.01) (Figure 1D).

1mM CaCl; application to urinary bladder
smooth muscle in non-calcium Krebs solution after
incubation in aucubin and verapamil: Aucubin
response (tension difference: 36.5) was observed to
increase  (tension  difference: 97.66) upon
application of 1mM CaCl; following aucubin (5x10°°
M) and verapamil (107 M) incubation in non-
calcium Krebs solution, with the increase taking the
form of a stronger response (P<0.01) (Figure 1E).

Cell Culture Results

MTT Results: Cell viability was shown to be at a
maximum in cells treated with 10 uM of aucubin,
with further increases in concentration reducing cell
viability (Figure 2A). Aucubin application revealed
an ICso value of 18.80 uM in primary lung cells, and
17.63 uM in primary kidney cells.

CAT and SOD Results: CAT levels showed a
statistically significant increase as a result of
application of aucubin in concentrations of 5, 10 uM
to primary lung cells (P<0.05) and in concentrations
of 1, 5, 10 uM to primary kidney cells (P<0.05,
P<0.01, P<0.05) (Figure 2B); likewise,
concentrations of 10 uM in primary lung and kidney
cells (P<0.05) increased SOD levels significantly
compared to control (Figure 2C).

Discussion and Conclusions

Since the earliest times, humans have been
using plants as food as well as medicine for a variety
of diseases and conditions. It is necessary to
identifythe local names, active ingredients, action
mechanisms and usage indications of the plants and
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Figure 1. Single concentration relaxing responses to
aucubin in bladder (A), acetylcholine (10) relaxing response on
single-concentration application of aucubin to bladder (B),
agonist/antagonist aucubin, agonist/antagonist acetylcholine
relaxing responses in bladder (C) and in trachea tissue (D), 1 mM
CaCl; relaxing responses in bladder after aucubin and verapamil
(1077 M) incubation in non-calcium krebs solution (E) (** P<0.01).

herbs used in traditional medicine to ensure their
proper, efficient and sufficient use (Akan and Bakir
Sade, 2015).

This  study aims to  explore the
pharmacodynamics of aucubin, the active
ingredient in plantain, an herb used in folk
medicine, on in vitro rat bladder and trachea tissues
as well as its cell protective effects on primary lung
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Figure 2. Cell viability % values of primary lung and kidney cells
treated with aucubin (A), catalase (B) and SOD values of primary
lung and kidney cells treated with aucubin (C) (* P<0.05; **
P<0.01).

and kidney cell lines. The results of this study
showed that aucubin had a relaxant effect on
urinary bladder and trachea tissues (Figure 1A). In a
study, Fleer and Verspohl (2007) assayed the
antispasmodic effects of P. lanceolata L. and certain
compounds isolated from its extract (aucubin,
luteolin, acteoside) on guinea pig ileum and trachea
tissues. According to their results, the extract
reduces tracheal contractions induced by barium
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ions and has an antispasmodic effect on ileum
contractions induced by agonists such as
acetylcholine, histamine, potassium and barium
ions, with aucubin suppressing the acetylcholine-
induced impulse. This study revealed that aucubin
produces a lower response than acetylcholine. But,
after aucubin treatment, percentage of response
(%) increased with the application of acetylcholine
(Figure 1B). These results were consistent with
previous studies. Plantain’s antispasmodic effects
have been reported in other studies, with recent
ones also documenting a bronchiolytic activity
(Fleer and Versphol, 2007). Studies associated these
effects with the tannins, flavonoids, unsaturated
sterols/triterpenes, carbohydrates, lactones and
proteins/aminoacids contained plantain (Atta and
Mouneir, 2005). This study has revealed that
atropine, verapamil and oxybutynin increased the
relaxant effect of aucubin on urinary bladder
(P<0.05) (Figure 1C). On the other hand, it was
shown that the relaxant effect produced on trachea
tissue by cumulative concentrations of aucubin (10
7-103 M) increased slightly in the presence of
atropine and mecamylamine, but decreased in the
presence of carbachol (Figure 1D). Aucubin
response was observed to increase upon
application of 1mM CaCl> following verapamil
incubation in non-calcium krebs solution, with the
increase taking the form of a stronger response
(Figure 1E). In a study by Atta and Mouneir (2005)
who explored the effect of extracts of P. major L.
and seven other herbs on isolated rabbit duodenum
tissue, it was reported that P. major L. extract
inhibited duodenum movement after a brief
impulse, and that it had a partial anti-diarrheal
impact.

There are several studies that evaluate the
effect of aucubin on various cancer cell lines,
compared to a relatively limited number of studies
that assess its effect of primary cell lines. Aucubin is
reported to contribute to antiproliferative activity,
alter antioxidative capacity and have a beneficial
effect on pathological changes brought about by
reactive oxygen species (Hung et al., 2008; Xue et
al., 2011; Xue et al., 2012). In a study assessed the
effects of aucubin on apoptosis induced by H202 on
rat pheochromocytoma (PC12) cell lines by
regulating endogenous oxidant-antioxidant balance,
results indicated aucubin’s potential use as a
protective agent in the treatment of oxidative
stress-caused neurodegenerative diseases (Xue et
al., 2012). This study revealed that aucubin
application in different concentrations to primary
lung and kidney cells produced a concentration-
based change in CAT and SOD levels in comparison
to the control group (Figure 2B, 2C).

Kim et al. (2014) reported that aucubin
facilitated neural differentiation and neurite growth
in neural stem cell culture obtained from rat
primary embryonic hippocampus, as well as axonal
outgrowth in peripheral nervous system injuries. As
a result, the study noted aucubin’s potential
therapeutic use for neural regeneration in the
treatment of various neural injuries. In this study,
cell viability was at its maximum in primary lung and
kidney cells treated with 10 uM of aucubin (99.09%
and 98.38%, respectively) (Figure 2A). However,
further increases in concentration are reported to
reduce cell viability and increase cytotoxic effect.

The results of this study revealed that aucubin,
an active ingredient in plantain, had a relaxant
effect on urinary bladder and trachea tissues among
others. Aucubin was also shown to reduce the
effect of acetylcholine, and to be affected in varying
degrees by all antagonists. This study also conceives
that aucubin acts as a cholinergic antagonist
through different subreceptors (muscarinic-3
receptors) due to its interaction with oxybutynin. In
addition, the study also revealed that aucubin
caused a statistically insignificant increase in
remaining at the level of the control group in cell
viability in the primary lung and kidney cell lines at
increasing concentrations (1-10 uM) (P>0.05), while
causing a significant decrease in cell viability at 20
and 50 uM concentrations in the same cell lines
(P<0.01) (Figure 2A). In conclusion, it is suggested
that plantain, an herb used in folk medicine, and its
active ingredient aucubin might have beneficial
effects on  bronchoconstriction and other
respiratory conditions as well as pulmonary and
renal diseases, urinary incontinence, etc.
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Floresans Isimaya Bagli Minimal inhibitér Konsantrasyon (MiK) Belirlenmesi
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Ozet: Disk difiizyon ydntemi ve mikrodilusyon ydntemini kullanan otomatik sistemler son yillarda mikrobiyoloji
laboratuvarlarinin vazgegilmez pargalari olmuslardir. Ancak, in vitro 6lgiim yapan bu sistemler bakterilerin dogal ortaminda
degil laboratuvar kosullarindaki hassasiyetlerini 6lgmektedirler. Bu g¢alismanin amaci antibiyotiklerin etkisinin floresans
absorbansin 6lgim yontemiyle belirlenmesini saglayacak yontem gelistirmektir. Bu ¢alismada iglerinde floresan isima yapan
protein iceren bakteriler olusturmak amaciyla rekombinant plazmidler hazirlanmistir. Floresans kaynak olarak yesil floresans
protein (GFP) pUC18 ve pAT392 plazmidlerine klonlanmistir. Elde edilen rekombinant plazmidleri iceren bakterilerde
konvansiyonel minimal inhibisyon konsantrasyonu (MiK) &lcimii yapilmistir. Béylece besi yerindeki canli hiicrelerin yaydigi
1s1gin dlglilmesi esasina dayanarak alternatif bir MiK dlgiim yéntemi gelistirilmeye calisilmistir. Her bir antibiyotik grubu igin
pUC18-gfp ve pAT392-gfp plazmidlerini iceren ve icermeyen E. coli DH10B bakterisi kullaniimistir. gfp genini icermeyen
bakteriler florometrik 6lgim yapabilen cihazda 24 saatlik 6lgim boyunca isima vermemis grafikleri dogrusal bir ivmeyle
izlenmistir. Ancak sadece canli hiicrelerde 1sima yapabilecek olan pUC18-gfp ve pAT392-gfp plazmidini iceren bakteriler
antibiyotigin hi¢ uygulanmadigi kontrol grubuna gére oldukga yiiksek pik yaptiklari gézlenmistir. inhibe edici dozlarda grafik
dogrusal bir yapi kazanmistir. Isimanin alindigi konsantrasyonda en az 10 isik birimi azalmanin okundugu yere denk gelen
antibiyotik dillisyonu MiK degeri olarak kabul edilmistir. Konvansiyonel MiK degerleri ile florometrik MIK degerleri
karsilastiriimis en ok 2 diliisyon fark saptanmistir. Isimanin dlgiilmesiyle MiK diizeyinin belirlenebilecegi bu calisma ile
gosterilmistir. Gelistirilmeye calisilan bu yéntem antibiyotiklerin bakterisidal/bakteriostatik etkilerinin saptanmasinda,
antibiyotiklerin biyofilm igindeki bakterilere etkilerinin gézlenmesinde kullanim potansiyeli vardir. Ayrica yeni antibiyotik
gelistirmede kullanilabilecek basit, ucuz ve kolay bir yontem adayi olarak denenecek molekiillerin daha hizl ve etkin sekilde
degerlendirilmesini saglayabilme potansiyeli vardir.

Anahtar Kelimeler: Floresans protein, MIK, Antibiyotik direnci, Klonlama.

Determination of Minimal Inhibition Concentration (MIC) by Fluorometry-based Method

Abstract: Automatic systems using the disc diffusion method and microdilution method have become indispensable parts
of microbiology laboratories in recent years. However, these systems measure the sensitivity of bacteria in laboratory
conditions, not in their natural environment. This study aims to develop a method that will determine the effect of
antibiotics using the fluorescence absorbance measurement method. In this study, recombinant plasmids were prepared to
create bacteria containing fluorescent protein in them. The fluorescence source was cloned into the green fluorescence
protein (GFP) plasmids pUC18 and pAT392. Conventional minimal inhibition concentration (MIC) measurement was
performed on bacteria containing recombinant plasmids obtained. Thus, an alternative MIC measurement method was
developed based on measuring the light emitted by living cells in the medium. E. coli DH10B bacteria with and without
pUC18-gfp and pAT392-gfp plasmids were used for each antibiotic group. Bacteria that do not contain the gfp gene were
monitored with a linear acceleration in the device capable of fluorimetric measurement that did not emit radiation during
the 24-hour measurement. However, bacteria containing pUC18-gfp and pAT392-gfp plasmids, which can only radiate in
living cells, have been observed to have a very high peak compared to the control group in which the antibiotic was not
applied at all. The graphic gained a linear structure at inhibitory doses. The antibiotic dilution corresponding to where the at
least 10 light units decrease in the concentration at which the irradiation was taken was accepted as the MIC value.
Conventional MIC values were compared with fluorimetric MIC values and a maximum of 2 dilution differences were found.
It has been shown in this study that the level of MIC can be determined by measuring the radiation. This method, which is
tried to be developed, has the potential to be used in determining the bactericidal/bacteriostatic effects of antibiotics and
in monitoring the effects of antibiotics on bacteria in the biofilm. It also has the potential to enable faster and more
efficient evaluation of the molecules to be tried as a simple, inexpensive, and easy method candidate that can be used in
developing new antibiotics.

Keywords: Fluorescence protein, MIC, Antibiotic resistance, Cloning.

Giris
Yesil Floresan Protein (GFP) ilk olarak 1960’h denizanasindan elde edilmis ve floresans protein
yillarda Aequorea victoria olarak tanimlanmis olarak adlandiriimasiyla  Uzerinde c¢alisiimaya
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baslanmistir (Shimomura ve ark., 1962). A.
victoria‘nin GFP proteini dogal floresandir yani
disardan herhangi bir substrat ya da kofaktore
gereksinim olmadan floresans Isima
yapabilmektedir (Collins ve ark., 1998). GFP
proteinini kodlayan gfp geninin marker bir gen
olarak kullanilmaya baslanmasi model organizma
olan Escherichia coli’'ye 1994 yilinda ilk kez
klonlanmasi ile baslamistir (Chalfie ve ark., 1994).
Bu tarihten sonra gfp geni cesitli organizmalarda
(bakteri, maya, sinek, c¢esitli memeliler...vb.)
raportor gen olarak kullanilmaya baslamis ve
glinimiize kadar tim dinyada bitki, hayvan ve
mikrobiyolojik arastirma laboratuvarlarinda ¢ok
genis bir kullanim alani bulmustur. 2008 vyilinda
Nobel Komitesi tarafindan “GFP gelistirilmesi ve
kesfi icin” GFP bilim diinyasi tarafindan tamamen
taninir olmustur (Anonim, 2020). GFP yirmi birinci
ylzyilin molekiiler mikroskobu olarak
nitelendirilmektedir. Cinkl GFP ile, bir proteinin ne
zaman Uretildigini ve nerede (retildigini izleme ve
gorme imkani dogmaktadir. GFP proteini, 238
aminoasit molekilinden meydana gelmektedir.
GFP genellikle toksik etkisi az olan bir proteindir ve
farkli organizmalarda fizyolojilerini etkilemeden
yuksek dilizeyde ifade olabilmektedir (Chalfie ve
ark., 1994). GFP’nin en yaygin kullanimi, GFP ile
birlikte flzyon olan eksprese olmus proteinlerin
lokasyon, hareket ve kimyasal reaksiyonlarini da
kapsayan bir izlemeye olanak saglamasidir.
Hicrelerin ~ farkli  bélimlerindeki GFP  flizyon
proteinlerinin  lokalizasyonlari  6rnegin  hiicre
dongisl slresince veya logaritmik artis siresindeki
durumlari genis Olgide calisiimaktadir (EIf ve ark.,
2007). Hucreler igindeki  kinetik  fenomen
calismalarini detaylandirmak igin diger bir pencere,
GFP floresan temelinde tek molekil mikroskopisi ve
tek hiicre olarak tedarik edilmesidir (Xie ve ark.,
2008). Daha ¢ok organizmalardaki hiicre canhhgini
gostermek icin, herhangi bir maddenin istenilen
bolgeye veya hiicreye ulasip ulasmadiginin tespiti
icin  kullanilmaktadir.  Mikrobiyolojinin  temel
gorevlerinden birisi dogrudan veya dolayl olarak
mikroorganizmalarin varligini géstermek ve ayirici
tanilarini yapmaktir. Saghk alanindaki diger bir
calisma alani ise tedaviye yon verebilmek amaciyla
mikroorganizmalarin antibiyotiklere olan
hassasiyetlerini belirlemektir.

Calismamizda floresans isik yayan sistem igeren
bakteri olusturmak amaciyla iki farkli rekombinant
plazmid hazirlanmis  ve bunlarin  aktarildig
bakterilerdeki farkh antibiyotiklerin etkisiyle 151ma
miktarinda olusan degisim ile minimal inhibe edici
konsantrasyon (MiK) belirlenmesi ve konvansiyonel

yontem ile karsilastirilmasi amaglanmustir.

Materyal ve Metot

Bakteri izolatlari, plazmidler ve iireme
kosullari: Bu c¢alismada, bakteri igerisinde GFP
iceren rekombinant plazmid hazirlanmistir. GFP
proteinini kodlayan genin ¢ogaltilip klonlanmasi igin
DNA materyali Dr. Leclercq tarafindan
laboratuvarimiza (REF-M1) gonderilmistir
(Clarebout ve Leclercq, 2002). Bakteriyel suslar, 37
°C'de Tryptik Soy Broth (TSB) ve/veya Tryptik Soy
Agar (TSA) besiyerlerinde blayutilmustdr.
Plazmidlerin saflastirilmasinda plazmid miniprep kiti
(Thermo) (retici talimatlarinda belirtildigi protokole
gore kullanilmistir. Transformasyon igin alici sus
olarak E. coli DH10B kullanilmistir. pUC18 ve mekik
(shuttle) vektor pAT392, klonlama vektorleri olarak
kullaniimistir.

gfp geninin pUC18 ve pAT392 plazmidlerine
klonlanmasi ve plazmid konstriiksiyonu: gfp genini
¢ogaltmak ve dogru yénde klonlayabilmek igin Gen
Bankasinda M62653 erisim numarali sekans
Gzerinden Kpnl ve BamHI restriksiyon kesim yerleri
eklenerek primer dizayn edildi. Dizayn edilen Grekpni-
Forward:5'-AAGGTACCAGATGAGTAAAGGAGAAGAAC-3' ile GFPBamHI-
Reverse:5’-TTGGATCCTTTATTTGTATAGTTCATCCAT-3'  primer  ifti
kullanilarak PCR yoluyla ¢ogaltildi. pUC18 plazmidi
ve cogaltilmis olan gfp geni Kpnl ve BamHI
restriksiyon enzimleri ile kesildi. Amplikonlarin
restriksiyonu igin, 10 pl gfp amplikonu, 2 pl 10X
buffer ve 1 ul Kpnl, 1 pul BamHI enzimi ve 6 ul steril
su kullanilmistir. pUC18 plazmidi de ayni kosullarda
kesilmis ve bu iki restriksiyon {(rliniu fenol-
kloroform-isoamil alkol (25:24:1) saflastirmasi
sirasinda birlestirilmistir. Presipitasyondan sonra
ligasyon reaksiyonu amaciyla, kesilmis pUC18
plazmidi ve gfp genini iceren pellet 17 pl distile suda
restispanse edilmis ve 2 ul 10X T4 DNA ligaz
tamponu, 1 pl T4 DNA ligaz (5 Weiss U) eklenerek
22°C'de gece boyu inklibasyona birakilmistir.
pUC18::gfp ligandi E. coli DH10B susuna transforme
edilmistir ve final konsantrasyonu 100 pg/ml
ampisilin, 1 mM izopropil-B-D-tiyogalaktopiranozit
(IPTG) ve 50 pg/ml 5-bromo-4-kloro-3-indolil-D-
galacktosidaz  (X-gal) olan TSA besiyerinde
secilmistir. Elde edilen rekombinant kolonilerin
floresansi UV 15181 altinda transilliiminator cihaz
kullanarak kontrol edilerek, yesil floresans i1sima
yapan kolonilerden, gfp genine spesifik primerlerle
PCR vyoluyla c¢ogaltilmistir (Salih ve ark., 2020).
Sekans analizi ile dogrulanmasinin ardindan pUC18-
gfp olarak isimlendirilmistir. pAT392 plazmidine
aktarmak icin yine ayni primer cifti kullanilmis ve
segici besiyeri kismina kadar ayni protokoller
uygulanmistir. pAT392 plazmidi Gzerinde var olan
aac(6)-aph(2) geni nedeniyle 20 ug/ml gentamisin
antibiyotigi iceren TSA agar segici besiyerinde
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secilmistir. Transilluminatér cihazinda UV 15181
altinda yesil 1sima yapan kolonilerden alinarak PCR
yoluyla genin varligi dogrulanmistir. Ayrica elde
edilen amplikon sekansa gonderilerek gfp geninin
varligi konfirme edilerek pAT392-gfp olarak
isimlendirilmistir.

MiK ol¢iimii: E. coli DH10BQpUC18-gfp
rekombinant bakterisi icin kloramfenikol ve
gentamisin ile, ve E. coli DH10BQpAT392-gfp
recombinant bakterisi i¢in ise kloramfenikol ve
ampisilin antibiyotikleri kullanilarak CLSI rehberi sivi
mikrodilusyon method ile duyarliliklari belirlenmistir
(CLSI Rehberi, 2014). MIK &l¢imi icin antibiotik
konsantrasyonlari 0.06 pug/ml - 128 pg/ml araliginda
kullanilmigtir. Herhangi bir antimikrobiyal ajanin ve
bakterinin eklenmedigi Mueller Hinton broth
kontaminasyon varlig testi icin negatif kontrol
olarak, sadece bakteri slispansiyonun eklendigi
herhangi antimikrobiyal ajanin eklenmedigi besiyeri
ise ireme kontroli olarak kullanilmistir.

Florometrik MiK tayini: Oncelikle E. coli
DH10BQpUC18-gfp bakterisi igin deneme
gerceklestirilmistir. Mikroplaka okuyucu cihazda
okuma yapilabilecek seffaf renkli 96 kuyucuklu
pleytte 0.06 pg/ml - 128 pg/ml arasinda antibiyotik
seri seyreltmeleri hazirlanmistir.  Sivi ortamdaki
antibiyotik seyreltileri igerisinde sonraki asamalarda
bakteri kiltirinden 5x10° cfu/ml olacak sekilde
ilave edilerek hazirlanmistir. Birinci seride pUC18-
gfp plazmidini icermeyen E. coli DH10B bakterisi
negatif kontrol grubu olarak hazirlanmistir. ikinci
seride pUC18-gfp plazmidini iceren E. coli
DH10BQpUC18-gfp bakterisi hazirlanmistir. Uglincii
seride  kloramfenikol, dordiincii  seride ise
gentamisin antibiyotik dilisyonu 0.06 pg/ml - 128
pug/ml konsantrasyonlari arasinda olacak sekilde
hazirlanmistir.  Sonrasinda, Uglincii ve dordinci
serilerdeki her bir antibiyotik dilisyonu Uzerine E.
coli DH10BQpUC18-gfp bakterisi eklenmistir.
Olgtimler icin, transilluminator (Multiskan FC
Mikroplaka Okuyucu, Thermo) Ex:485/Em:538 nm
olarak ayarlanmis ve 37 °C'de 24 saatlik inklibasyon
sirasinda  saatte  bir 6lgim almak Gzere
programlanmistir.

E. coli DH10BOpAT392-gfp bakterisi
kullanilarak gergeklestirilen deneme icin de 96
kuyucuklu pleytte 0.06 pg/ml - 128 pg/ml arasinda
antibiyotik seri seyreltmeleri hazirlanmis ve sonraki
asamalarda bakteri kiiltiiriinden 5x10° cfu/ml olacak
sekilde ilave edilerek hazirlanmigtir. Birinci seride
pAT392-gfp plazmidini igcermeyen E. coli DH10B
bakterisi negatif kontrol grubu olarak hazirlanmistir.
ikinci seride pAT392-gfp plazmidini iceren E. coli
DH10BQpAT392-gfp bakterisi hazirlanmistir. Uglincii
seride  kloramfenikol, dordincli seride ise

siprofloksasin olacak sekilde 0.06 pg/ml - 128 pg/ml
arasinda antibiyotik diltsyonlari hazirlanmistir.
Ardindan uglinci ve dordiincu serilerdeki her bir
antibiyotik  dillisyonlarinin  Gzerine E.  coli
DH10BOpAT392-gfp  bakterisi olacak  sekilde
eklenmistir. pAT392 plazmidinde aacaph geni
varhigindan dolayl gentamisine direngli oldugundan
gentamisin antibiyotigi icin 6lgim yapilmamigtir.
Olglimler icin, transilluminator (Multiskan FC
Mikroplaka Okuyucu, Thermo) 37 °C'de 24 saatlik
inklibasyon sirasinda saatte bir 6lcim almak Uzere
programlanmistir.

BULGULAR

gfp geninin  klonlanmasi ve plazmid
konstriiksiyonu: Bu ¢alismada, green floresan
proteini (GFP) kodlayan gfp geni, pUC18 ve pAT392
plazmidlerine klonlanmistir. Klonlama sonrasinda
elde edilen petride gfp genini alan rekombinant
bakteriler Sekil 1’de gosterilmistir.

Sekil 1: gfp genini almig rekombinant bakteriler transilluminator
cihazinda UV altinda yesil renkte gériinmektedir.

gfp+pUCI18

2686 bp 2838 bp

772bp 805 bp

Sekil 2: Plazmid restriksiyonu sonrasi insert ve plazmidin
incelenmesi. L1: pUC18-gfp plazmidinin kesilmeden elektroforez
gbruntist. L2: pUC18-gfp plazmidinin Kpnl ve BamHI
enzimleriyle kesimi sonrasi olusan elektroforez goriintisi. M:
Lambda-Pstl marker gortntisu.
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Elde edilen rekombinant bakterilerden plazmid
Uzerindeki insertin gosterilmesi amaciyla Kpnl ve
BamH| enzimleriyle kesim sonrasinda olusan
elektroforez gorintisiinde, Sekil 2’de goraldugia
gibi 772 bp olarak gfp geni, 2686 bp olarak
gosterilen ise pUC18  plazmididir. pAT392
plazmidine gfp geninin klonlanmasi icin de
restriksiyon, ligasyon, transformasyon ve segici
besiyerinde recombinant kolonilerin secimi islemleri
tekrarlanmistir.  Ardindan  elde edilen ve
transilluminator cihazinda UV isig1 altinda yesil 1sima
yapan kolonilerden PCR yoluyla genin varligi ve
restriksiyon analiziyle insertin varhgi dogrulanmstir.

Konvensiyonel MiK ve floresans absorbansa
dayali MiK élgtimleri: E. coli DH10BQpUC18-gfp ve
E. coli DH10BQOpAT392-gfp bakterileri igin CLSI
rehberindeki protokole goére sivi mikrodiliisyon
yontemi ile  konvansiyonel MiK  8lgiimi
gerceklestirilmistir. Buna gore, E. coli
DH10BQpUC18-gfp bakterisinde kloramfenikol igin
2 pg/mL, siprofloksasin igin <0,06 pg/mL,
gentamisin icin 1 pug/mL olarak bulunmustur (Tablo
1). E. coli DH10BQpAT392-gfp bakterisinde ise
kloramfenikol igin 2 pug/mL, siprofloksasin icin <0,06
pg/mL olarak bulunmustur (Tablo 1).

Tablo 1. Konvansiyonel MiK degerleri

Konvensiyonel MiK

E. coli E. coli
Antibiyotikler DH10BQpUC18- DH10BQpAT392-
afp afp
(ng/ml) (ng/ml)
Kloramfenikol 2 2
Siprofloksasin <0,06 <0,06
Gentamisin 1 (Belirlenmedi)
Konvansiyonel MiK 6l¢limlerinin
gerceklestirilmesinin ardindan florometrik

absorbans &lgiimiine dayali MiK belirlenmesi igin
mikroplak  okuyucuda  Ex:485/Em:538  4lglim
araliginda 37 °C'de 24 saatlik inkiibasyon sirasinda
saatte bir olgim alinmistir. Bu islemde E. coli
DH10BQpUC18-gfp ve E. coli DH10BQpAT392-gfp
icin ayri ayri elde edilen sonugclar Sekil 3a ve Sekil 3b
‘de  gosterilmistir.  Cihaza  yiklenen plakda
antibiyotik icermeyen on iki kuyucukdaki seride 24.
saatte plazmid icermeyen E. coli DH10B bakterisinin
inokile  edildigi  kuyucuklardaki  florometrik
absorbans degerleri sirasiyla 19,58; 18,37; 18,46;
18,41; 18,71; 18,72; 18,76; 18,68; 18,67; 18,64;
18,57; 19,26 olarak olculmustir (Sekil 3a).
Antibiyotik icermeyen kuyucuklara floresans 6l¢cim
suresince pozitif control olarak kullanilan E. coli
DH10BQpUC18-gfp rekombinant bakterisi icin elde
edilen florometrik absorbans degerleri sirasiyla

57,22; 45,98; 47,38; 46,84; 45,18; 43,52; 46,76;
46,09; 47,09; 50,13; 52,79; 58,99 olarak ol¢lilmustiir
(Sekil 3a). Kuyucuklarda hazirlanmis olan 0.06
pg/ml'den 128 pug/ml konsantrasyona kadar
kloramfenikol antibiyotigini ve inokule edilmis E. coli
DH10BQpUC18-gfp rekombinant bakterisi icin elde
edilen floresans absorbans degerleri sirasiyla 18,58;
18,49;18,75;19,05; 19,77; 23,85; 41,53; 55,81;
50,37; 46,14; 45,6; 50,36 olarak olgllmustir (Sekil
3a). Gentamisin antibiyotigi i¢in ayni antibiyotik
konsantrasyon araliginda sirasiyla 18,76; 18,92;
18,9; 19,36; 22; 25,5; 40,47; 38,03; 40,95; 42,23;
44,75; 49,06 olarak 6lclilmus, Siprofloksasin igin ise
florometrik absorbans degerleri 12,85; 17,26; 19,45;
20,85; 21,25; 20,82; 21,34; 21,76; 21,71; 21,24,
21,1; 21,33 olarak 6lgulmustir (Sekil 3a).

E. coli DH10BQOQpAT392-gfp i¢in gergeklestirilen
Olcimlerde  florometrik  absorbansin  negatif
kontroli olarak plazmid icermeyen E. coli DH10B
bakterisi kullaniimis ve 24. Saat sonunda elde edilen
Olciim degerleri 22,72; 21,54; 21,95; 21,68; 21,64;
29,56; 21,39; 21,45; 21,34; 21,26; 20,84; 21,3 olarak
Olctilmustur (Sekil 3b). Antibiyotiksiz ortamda pozitif
control olan rekombinant E. coli DH10BQpAT392-
gfp icin florometrik absorbans ol¢iimleri 62,25;
49,09; 45,73; 43,74; 40,42; 39,27; 42,06; 39,91;
43,5; 40,05; 39,46; 52,6 olarak gerceklesmistir (Sekil
3b). Kloramfenikol antibiyotigi icin 0.06 pug/ml’den
128 pg/ml araliginda antibiyotik  dillisyonu
hazirlanmis kuyucuklara E. coli DH10BQpAT392-gfp
eklenerek gergeklesen olgiim sonrasi 20,71; 20,73;
20,85; 20,19; 21,41; 23,54; 39,53; 40,24; 41,08;
44,5; 41,48; 47,41 florometrik absorbans degerleri
elde edilmistir (Sekil 3b). Siprofloksasin icin dlgilen
degerler 21,36; 21,83; 22,23; 22,37; 22,72; 22,74;
22,83; 22,74; 21,81; 22,2; 22,06; 22,05 olarak
gerceklesmistir (Sekil 3b).

Florometrik absorbans ile MIK belirlenmeye
calisilirken ayrica 0. saat ile 24. saat absorbans
degerlerinin pozitif kontrol ile birlikte, antibiyotik
konsantrasyonlarina gore olusturdugu degisimin
grafiksel durumundan da faydalanildi. Buna goére
Sekil 4’de E. coli DH10BQpUC18-gfp icin ve Sekil
5’'de ise E. coli DH10BOQpAT392-gfp icin florometrik
absorbansin keskin bir sekilde en az 10 151k birimi
azaldigi yer MiK degerini vermektedir.

Florometrik absorbans oOl¢iimiine dayal
yontem ile elde edilen verilere gore E. coli
DH10BQpUC18-gfp bakterisi icin floresans MIK (FL-
MiK) degerleri kloramfenikol icin 2 ug/ml,
gentamisin icin 4 pg/ml ve siprofloksasin igin <0,06
pg/ml olarak bulunmustur. E. coli DH10BQpAT392-
gfp bakterisi icin floresans MiK (FL-MIK) degerleri
ise kloramfenikol igcin 2 pug/ml ve siprofloksasin igin
<0,06 pg/ml olarak bulunmustur (Sekil 3a, Sekil 3b,
Sekil 4, Sekil 5 ve Tablo 2).
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Sekil 3. Mikroplak okuyucu cihazinda florimetrik absorbans giktilarinin alinmasi. Mavi renkle ilerleyen cizgi 24 saat suresince Isigin absorbansina gore sekillenmektedir. Kirmizi renkli rakamlar absorbans degerlerini

gostermektedir. Ayrica her bir kuyucugu temsil eden kareler icerisinde yer alan antibiyotigin konsantrasyonu da belirtilmistir. a: Kloramfenikol, gentamisin ve siprofloksasin antibiyotikleri igin E. coli DH10BQpUC18-gfp

bakterisinde mikroplak okuyucu cihazinda konsantrasyona bagl olarak elde edilen degerler b: Kloramfenikol, ve siprofloksasin antibiyotikleri icin E. coli DH10BQpAT392-gfp bakterisinde mikroplak okuyucu cihazinda

konsantrasyona bagli olarak elde edilen degerler *: Florimetrik absorbansa gore elde edilen MiK degerini gostermektedir.
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Sekil 4: E. coli DH10BQpUC18-gfp bakterisi igin antibiyotik

konsantrasyonlarina gére florimetrik absorbans degerlerinin izlenmesi. 24.
saatte meydana gelen en az 10 isik birimi diisiis MiK degerini vermistir. a:
Kloramfenikol igin konsantrasyona bagli florimetrik absorbans degerleri. b:
Gentamisin igin konsantrasyona bagh florimetrik absorbans degerleri. c:
Siprofloksasin igin konsantrasyona bagli florimetirk absorbans degerleri *:
MiK degeri, PK**: Pozitif kontrol absorbans degerleri (E. coli
DH10BQpUC18-gfp).
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Sekil 5. E. coli DH10BQpAT392-gfp bakterisi igin antibiyotik
konsantrasyonlarina gore florimetrik absorbans degerlerinin
izlenmesi. 24. saatte meydana gelen en az 10 isik birimi dusus
MiK degerini vermistir. a: Kloramfenikol icin konsantrasyona
bagh florimetrik absorbans degerleri b: Siprofloksasin igin
konsantrasyona bagli florimetrik absorbans degerleri *: MiK
degeri , PK**: Pozitif kontrol absorbans degerleri (E. coli
DH10BQpAT392-gfp).
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Tablo 2. Konvansiyonel ve FL-MiK karsilastiriimasi

Konvensiyonel MiK FL-MiK Konvensiyonel MiK FL-MiK
E. coliDH10BQpUC18-  E. coli DH10BQpUC18- E. coli E. coli
Antibiyotikler afp afp DH10BQpAT392-gfp DH10BQpAT392-gfp
(ng/ml) (ng/ml) (ng/ml) (ng/ml)
Kloramfenikol 2 2 2 2
Siprofloksasin <0,06 <0,06 <0,06 <0,06
Gentamisin 1 4 (Belirlenmedi) (Belirlenmedi)

Tartisma ve Sonug

Calismamizda, gfp geni pUC18 ve pAT392
plazmidlerine klonlanmis ve aktarildigi E. coli DH10B
bakterisinde konvansiyonel ve florometrik MiK
Olcimleri  yapilmistir.  Florometrik  absorbans
temelindeki MK ydntemiyle konvansiyonel MiK
Olcimu karsilastinldiginda benzer sonuglar elde
edilmistir.  Konvansiyonel ve florometrik MiK
Olgimlerinin  maksimum 2 dilisyon fark oldugu
bulunmustur.

GFP ve benzeri floresans 6zellikli proteinlerden
yararlanilarak  hicrelerin  fizyolojisinin  farkli
kosullardaki cevaplari, hiicre ici proteinlerin varhgi,
ekspresyonu gibi birgok uzun vyillardir konuda
calisilmaktadir. Yapilan bir c¢alismada, kimyasal
birtakim maddeler uygulandiginda bakterilerin
flagellalari gibi blylik molekiler makinelerinin
formasyonlarindaki degisimlerin belirlenebilmesi
amaciyla  GFP  ‘nin  floresans  0zelliginden
yararlaniimistir (Kalir ve ark., 2001).

Hiicre icindeki farkli protein gruplarinin
dinamiklerinin belirlenmesi amaciyla
gerceklestirilen baska bir c¢alismada, bazi protein
gruplari GFP ile isaretlenerek, normal ve degisken
kosullardaki kimyasal inhibitorler, mutasyonlar ve
gen inhibisyonlarindaki durumlar incelenmistir
(Ellenberg ve ark., 1998). Makrolid antibiyotikle ile
yapiimis bir calismada da gfp geninin aktarildigi
bakteride farkh grup makrolidlerin indiikleme
kapasiteleri disk difiizyon metodu kullanilarak UV
altindaki 1sima ile  gozlenmeye calisiimistir
(Clarebout ve Leclercq, 2002). GFP tabanh
florometrik yontem kullanilarak T4 ve T7
endolizinlerinin bakteri hicreleri {izerinde etkili
oldugu optimal pH, tuz ve metal iyonlar
konsantrasyonlarini belirlemeye yonelik calismada
da florometrik absorbans Olcimiinden
yararlaniimistir. Hicre lizisini hassas bir sekilde
Olcebilecek bir yontem olarak GFP isimasinin
florometrik tabanh 6lgiminin  kullaniimasinin
uygulanabilir oldugu belirtilmistir (Sharma ve ark.,
2019). Biyofilm igindeki bakterilerin antibiyotik
hassasiyetlerini belirlemek 6nemli bir sorundur.
Mozioglu yaptigi calismada MK degerini saptamak

icin floresans absorbansa dayali yontem ve GFP
floresans emisyon &lgimlerini  kullanmiglardir.
Sonug olarak biyofilm iginde veya disinda, P.
aeruginosa igin antibiyotik MIK &lcimlerinin farkl
olmadigl gosterilmistir (Mozioglu, 2019). Yapilan
diger bir calismada arastiricilar, floresans isima
yoluyla nikleaz aktivitesini belirlemislerdir. Tagman
tarzi prob olusturmuslar ve nukleaz aktivitesiyle
floresan madde quencherdan ayrilinca artan
isimanin  nukleaz  aktivitesini  ifade  ettigini
gostermislerdir. Ayni arastiricilar kiltir ortaminda
MiK belirlenmesi icin floresans tabanli bir yontem
kullanilabilecegini de vurgulanmistir (Mozioglu ve
ark., 2019).

Konvansiyonel MIiK belirlenmesine dayall
metotlarda sivi besiyerinde olusan bulanikhlik ya da
agarda olusan bakteri kolonileri
degerlendirilmektedir. Bizim ¢alismamizda ise 1sigin
absorbansini saptama yoluyla 485/535 nm dalga
boyu araliginda florometrik absorbans oOlgiim
yontemi kullaniimustir. iki farkh plazmid kullanilmis
ancak MIK sonuglarinda farkhihk saptanmamustir.
Kullanilmis olan bu iki plazmidde ekspresyon
miktarlarinin farkhgina bagh MIK degisikligi olup
olmadig test edilmis ancak test edilen antibiyotikler
icin belirgin bir farka rastlanmamustir.

Antibiyotik gelistirmede en 6nemli
asamalardan birisi aday molekiliin bakteriler
Gzerindeki etkilerinin goézlenmesidir. Bu asamada
kullanilabilecek basit, ucuz ve kolay bir yontemin
ortaya konulmasi aday molekiillerin daha hizli ve
etkin gsekilde degerlendirilmesini saglayacaktir.
Yalnizca molekiillerin degil bakteriler lzerinde,
hayvanlardan, mikroorganizmalardan ve bitkilerden
elde edilecek 6zltlerinde etkilerinin ¢cabuk ve kolay
bir yontemle test edilmesi saglanabilecektir. Bu
calisma ile antimikrobiyal maddelerin MiK degerinin
dogru ve tekrarlanabilir bir sekilde belirlenmesini
saglayan, kullanimi kolay bir yontem gelistirilmistir.
Bu yontem konvansiyonel metotla karsilastiriimistir.
Yeni gelistirilecek antimikrobiyallerin ya da
bakteriler tizerine etkisi test edilecek farkh triinlerin
gfp geni gibi floresans genlerin aktarildigl test
organizmalarina karsi etkisi olduk¢a hassas olarak
Olgulebilecektir. Yontemin sinirlayici yoni, floresan
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genlerle donustlriilmis bakterilerin kullanilacak
olmasidir.
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Ozet: Bu olgu sunumunda, 4 giinlik simental irki erkek bir buzagida karsilasilan Uretral dilatasyon olgusunun klinik,
radyografik, ultrasonografik tanisi ve tedavisi tanimlandi. Klinik muayenesinde disiiri ve perineal boélgede igerigi idrar olan
bir siskinlik tespit edilen buzaginin yapilan radyografik ve ultrasonografik muayenesi sonucu Uretral dilatasyonu oldugu
tespit edildi. Genel anestezi altinda, siskinlik bulunan bolge lzerinde 6 cm uzunlugunda bir ensizyon yapildiktan sonra, deri
katmani gecilerek dilatasyonun oldugu bélgeye ulasildi. idrarin bosaltilmasinin ardindan, iretranin dilate olan alani
daraltilarak Uretrostomi islemi yapildi. Operasyon sonrasi hayvana postoperatif olarak 7 glin parenteral antibiyotik
uygulandi. Operasyonu takiben ilk hafta sadece Uretrostomi yapilan bolgeden idrarini yapan buzaginin sonraki siirecte
idrarini penisten de yapmaya basladigi gozlendi. Bu sebeple liretrostomi ile olusturulan agikhk kapatilarak hayvan kontrol
altina alindi. Bir ay sonra hasta sahibi ile yapilan gériismede hayvanin saglik durumunun iyi oldugu 6grenildi.

Anahtar Kelimeler: Buzagi, Konjenital, Uretral dilatasyon, Uretrostomi

Clinical, Radiological, Ultrasonographic Diagnosis and Treatment of Urethral Dilatation Case in a
Simental Calf

Abstract: In this case report, the clinical, radiographic, ultrasonographic diagnosis, and treatment of the urethral dilatation
case encountered in a 4-day, simental, male calf were discussed. In the clinical examination of the calf, after the presence of
dysuria and a swelling that contained urine in the perineal region, urethral dilatation was detected as a result of the
radiographic and ultrasonographic examination. Under general anesthesia, after a 6 cm incision was made on the area with
swelling, the area where the dilatation was reached was passed bypassing the skin layer. After draining the urine,
urethrostomy was performed by narrowing the dilated area of the urethra. After the operation, the animal was
administered parenteral antibiotics 7 days postoperatively. Following the operation, it was observed that the calf, which
urinated only from the urethrostomal region in the first week, made urine from the penis in the next process. For this
reason, the hole created by urethrostomy was closed and the animal was taken under control. One month later, during the
meeting with the owner, it was learned that the animal was in good health.

Keywords: Calf, Congenital, Urethral dilatation, Urethrostomy.

Giris

Urogenital sistem anomalileri sindirim sistemi
anomalileri ile birlikte gerek buzagilarda gerek ise
diger evcil hayvanlarda en ¢ok karsilasilan konjenital
anomaliler arasinda yer almaktadir (Chauhan ve
ark., 2011; Durmus ve Polat, 2019; Ozaydin ve ark.,
2016; Varol ve ark., 2018; Yayla ve ark., 2016).
Uretral  dilatasyonun  patogenezisinde,  diger
konjenital anomalilerde oldugu gibi genetik
faktorler, intrauterin  donemdeki enfeksiyoz
hastaliklar, gebelik sirasinda olusan intoksikasyonlar
ve gebeligin erken doéneminde vyapilan rektal
muayeneler yatmaktadir (Bademkiran ve ark., 2009;
Baran ve ark., 2015; Chauhan ve ark., 2011; Durmus
ve Polat, 2019; Ozaydin ve ark., 2016; Oztiirk ve
ark., 2002; Varol ve ark., 2018; Yayla ve ark., 2016).
Bazi arastirmacilar ise gegici Gretral
obstriksiyonlarinda Uretral dilatasyona sebep

olabilecegini bildirmislerdir (Marzok ve El-khodery,
2013; Oztiirk ve ark., 2002).

Uretral dilatasyon olgularinda  hastanin
perineal bolgesinde fluktuan, agrisiz bir sislik ile
beraber disiri ya da aniri gibi klinik bulgulara
rastlanmaktadir (Anderson, 1993; Baran ve ark.,
2015; Marzok ve El-khodery, 2013; Oztiirk ve ark.,
2002; Yayla ve ark., 2016). Direkt ve indirekt
radyografik yontemler ile ultrasonografi kullanilarak
klinik  bulgular desteklenip hastaligin  tanisi
yapilabilmektedir (Anderson, 1993; Baran ve ark.,
2015; Marzok ve El-khodery, 2013; Oztiirk ve ark.,
2002; Vogel ve ark., 2011; Yayla ve ark. 2016).
Bolgenin ultrasonografik incelemesinde, genis
[imene sahip, postskrotal bolgeye dogru uzanan,
hipoekoik bir sisligin oldugu gorulir (Yayla ve ark.
2016). Uretral dilatasyonun tedavisi cogunlukla
Uretrostomi veya dilate olan bélgenin eksizyonu ile
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yapilmaktadir (Anderson, 1993; Hussein, 2011;
Marzok ve El-khodery, 2013; Oztiirk ve ark., 2002;
Vogel ve ark., 2011; Yayla ve ark., 2016).

Bu olgu sunumunda 4 ginliik, simental irki,
erkek bir buzagida karsilasilan Uretral dilatasyon
olgusunun klinik, radyografik, ultrasonografik tanisi
ve tedavisi rapor edildi.

Olgu Tanimi

Bu olgu sunumunun konusunu, Firat
Universitesi Hayvan Hastanesi Cerrahi Anabilim
Dali'na idrar yapmada gliclik ve perineal bolgede
siskinlik sikayetiyle getirilen 4 ginliik, simental irki,
erkek bir buzagi olusturdu.

Hayvana yapilan klinik muayenede, buzaginin
perineal bolgesinde fluktuan bir siskinlik oldugu
(Resim 1) ve disliri durumunun bulundugu tespit

Resim 1. Buzaginin perineal bolgesinde fluktuan bir siskinlik (a,b).

edildi. Fluktuan siskinlige palpasyon yapildiginda
idrar akisinin arttigi gozlendi. Yapilan punksiyon
islemi sonucunda siskinlik icerisinden bulanik
karakterde idrar geldigi tespit edildi.

Yapilan direkt radyografik muayenede postskrotal
bolgede limenli bir siskinlik oldugu tespit edildi
(Resim 2).

Resim 2. Direkt radyografik muayenede postskrotal bolgedeki
siskinligin géruntusu (kirmizi ok).

indirekt radyografi uygulamasi amaciyla 10 ml
iopromid iceren pozitif kontrast madde (Ultravist,
Bayern, 623 mg/ml) intravendz vyolla buzagiya
verildi. Kontrast maddenin verilmesinden sonra 15.
ve 30. dakikalarda alinan radyografilerde uriner
sistem organlarina kontrast maddenin ge¢cmedigi
tespit edildi. Yapilan ultrasonografik muayenede ise,
buzaginin postskrotal bolgesinde, genis limene
sahip, kalin duvarli, ici hipoekoik bir sivi ile dolu
olan, cevre dokulardan rahatlikla ayirt edilebilen ve
idrar kesesini andiran bir siskinlik oldugu tespit
edildi (Resim 3). Yapilan muayeneler sonucunda
buzagiya Uretral dilatasyon tanisi konuldu.

Resim 3. Postskrotal bolgedeki siskinligin ultrasonografi
gorintlsu. Dilate Uretranin kalinlasan duvar (kirmizi ok), Dilate
tiretral bolgede biriken idrar gérintlsa (turuncu ok)

Uretral dilatasyon tanisi konulan buzagiya
operatif olarak mudahale edilmesine karar verildi.
Operasyon igin hayvana sedasyon amaciyla 0.2
mg/kg dozunda ksilazin hidroklorir (Rompun,
Bayer, 23.32 mg/ml) intramuskuler yolla verildi.
Buzagiya ksilazin hidrokloriir uygulamasindan 10
dakika sonra 4 mg/kg dozunda ketamin hidroklorir
(Ketasol %10, interhas, 100 mg/ml) verilerek genel
anesteziye alindi. Sternal pozisyonda operasyon
masasina alinan hayvanin perineal bélgesinin tras ve
dezenfeksiyonunu takiben operasyon bolgesi
serviyet ortileriyle sinirlandirildi. Perineal bolgedeki
siskinligin etrafina lidokain hidrokloriir (Vilcain,
Vilsan, 20 mg/ml) kullanilarak lokal infiltrasyon
anestezisi yapildi.

Perineal bolgedeki siskinlik Gzerinde 6 cm
uzunlugunda bir ensizyon yapilarak deri katmani
gecildi ve kit diseksiyon ile liretranin dilate oldugu
bélgeye ulasildi. Uretranin dilate olan kismi ensize
edilip idrar bosaltildiktan sonra, Uretranin dilate
olan kismi eksize edilerek daraltildi. Hayvan
tamamen iyilesene kadar idrar yapmada guglik
yasamamas! icin Gretra sirkiler olarak emilebilir
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sutur materyaliyle (Vicryl, USP 2/0) deriye tespit
edilerek  Uretrostomi islemi  gerceklestirildi.
Hayvanin genel durumunun acil olmasindan ve
uygun buyuklikte sonda bulunmamasindan dolayi
gerek operasyon sirasinda gerek postoperatif olarak
sonda uygulamasi yapilamadi. Fakat ne operasyon
sirasinda ne sonrasinda bu durumdan kaynakli
komplikasyona rastlanmadi.

Operasyon sonrasi hayvana 7 gilin boyunca
8.75 mg/kg dozunda amoksisilin-klavunik asit
(Synulox, Pfizer, 175 mg/ml) uygulandi. Operasyonu
takiben ilk hafta sadece (Uretrostomi yapilan
bolgeden idrarini yapan buzaginin sonraki siregte
idrarini penisten de yaptigl gozlendi. Bu sebeple
Uretrostomi ile olusturulan aciklik kapatilarak
hayvan kontrol altina alindi. Bir ay sonra hasta
sahibi ile yapilan gorismede hayvanin saghk
durumunun iyi oldugu 6grenildi.

Tartisma ve Sonug

Urogenital sistem anomalileri, gerek
buzagilarda gerekse diger evcil hayvanlarda sindirim
sistemi anomalileri ile birlikte en ¢ok karsilagilan
konjenital anomalilerdir (Chauhan ve ark., 2011;
Durmus ve Polat, 2019; Ozaydin ve ark., 2016; Varol
ve ark., 2018; Yayla ve ark., 2016). Kaya ve ark.
(2011), buzagilarda karsilasilan konjenital
anomalilerin %7.22’sini Uriner sistem anomalilerinin
olusturdugunu bildirmislerdir. Yine Aksoy ve ark.
(2006) ise, ruminantlarda konjenital anomalilerin
%7.3'Un0 ariner sistem anomalilerinin
olusturdugunu bildirmislerdir. Bu olgu sunumunda
da 4 ginlik, erkek, simental irki bir buzagida
karsilasilan Uretral dilatasyon olgusu konu edildi.

Urogenital sistemin konjenital anomalileri
¢ogunlukla multiple olgular seklinde karsimiza
cikmaktadir. Uretral dilatasyon olgularinin da
¢ogunlukla bu durumla uyumluluk gosterdigi
bilinmektedir. Baran ve ark. (2015), biri bir gunliik
digeri on glinlik iki oglakta penis aplazisi ve fimozis
ile birlikte sekillenen Uretral dilatasyon olgusunu
bildirmislerdir. Oztirk ve ark. (2002), ii¢ ginliik,
Montofon irki, erkek bir buzagida penis aplazisi ve
anorsidizm ile birlikte gelisen Uretral dilatasyon
olgusunu bildirmislerdir. Yine Yayla ve ark. (2016)
ise, bir ayhk, Simental irki, erkek bir buzagida
rektolretral fistll ve segmental Uretral agenezi ile
birlikte sekillenen dretral dilatasyon olgusunu
bildirmislerdir. Uretral dilatasyon nadiren tek bir
olgu olarak gorilebilmektedir. Anderson ve ark.
(1993), dort ayhk Charolais-cross irki, erkek bir
buzagida Uretral dilatasyon olgusunun tek basina
seyrettigini bildirmislerdir. Bu olgu sunumunda da
Uretral dilatasyon olgusu sikhkla goraldiaga
durumun aksine tek basina gorilmesinden kaynakh
olmasi yonliyle 6nem arz etmektedir.

Uretral dilatasyon olgularinda, hastanin
perineal bdlgesinde fluktuan, agrisiz bir sislik ile
beraber distiri ya da aniri gibi klinik bulgulara
rastlanmaktadir (Anderson, 1993; Baran ve ark.,
2015; Marzok ve El-khodery, 2013; Oztiirk ve ark.,
2002; Yayla ve ark., 2016). Sunulan bu olguda da
klinik bulgularin diger Uretral dilatasyon olgularinda
gozlenen klinik bulgular ile uyumluluk gosterdigi
gorildi. Radyografik muayenede dilatasyonun
sekillendigi bolgeye gore farkli arastirmacilar farkli
bulgular tespit ettiklerini bildirmislerdir. Oztiirk ve
ark. (2002), perineal bolgedeki siskinlik icerisine 20
ml  meglumine-sodyum diatrizoate maddesini
vererek aldiklari kontrast radyografide, Uretranin
ischial bolgede sonlandigini ve kisa (Uretra
bolimiinde dilatasyon sekillendigini bildirmislerdir.
Baran ve ark. (2015), Uretral dilatasyonu olan iki
oglakta intravenoz pyelografi ile taniya gitmek
istemisler fakat herhangi bir anormalliteye
rastlamadiklarini bildirmislerdir. Bu olgu
sunumunda da Uretral dilatasyon slphesi olan
buzagiya hem direkt hem indirekt radyografi
uygulamasi yapildi. Direkt radyografide postskrotal
bolgede yumusak doku benzeri kontrast veren bir
siskinlik oldugu; indirekt radyografide ise direkt
radyografi  bulgularini  6teye  gotirecek  bir
anormalitenin bulunmadigi tespit edildi.

Uretral dilatasyonun tanisinda ultrasonografik
muayene o6nemli ipuglari vermektedir. Perineal
bolgedeki siskinligin ultrasonografik incelemesinde
postskrotal bolgeye yerlesmis, genis limenli, kalin
duvarli, igerisinde hipoekoik gériiniimde sivi olan bir
yapinin  varligi  Uretral dilatasyon  tespitini
glclendirmektedir (Vogel ve ark., 2011; Yayla ve
ark., 2016). Karsilasilan bu olguda da perineal bélge
Gzerindeki siskinligin ultrasonografisinde; kalin
duvarli, hipoekoik goriniimde icerik bulunan genis
limenli idrar kesesini andiran bir yapi tespit edildi.

Uretral dilatasyon, gogunlukla tretrostomi
veya dilate olan bolgenin eksizyonu yapilarak tedavi
edilmektedir (Anderson, 1993; Hussein, 2011;
Marzok ve El-khodery, 2013; Oztiirk ve ark., 2002;
Vogel ve ark., 2011; Yayla ve ark., 2016). Oztiirk ve
ark. (2002), uretral dilatasyonlu Montofon irki bir
buzagiya (retrostomi operasyonu vyaptiklarini ve
hayvanin bir ay sonra yapilan kontrollerinde saglikh
sekilde yasamini sirdirdigind  bildirmislerdir.
Baran ve ark. (2015), uretral dilatasyonu ve fimozisi
olan iki oglagin penil Uretrasini ampute ederek
Uretrostomi  yaptiklarint  ve  herhangi bir
komplikasyon ile karsilasmadiklarini bildirmislerdir.
Bu olgu sunumunda da Uretranin dilate olan kismi
eksize edilip daraltildiktan sonra Uretrostomi islemi
yapilarak Uretra deriye tespit edildi. Postoperatif
birinci hafta sonunda hayvanin hem uretrostomi ile
olusturulan acikliktan hem de penisten idrar
yapmasl nedeniyle ({retrostomi ile olusturulan
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acikhk dikilerek kapatildi. Yapilan bir aylik kontroller
sonrasl herhangi bir komplikasyon sekillenmedigi ve
hayvanin hayatina normal sekilde devam ettigi
saptandi.

Sonug olarak, klinik muayene ile tespiti kolay
gorinen fakat Uriner sistemdeki divertikil, Gretra
rupturu ve driner sistemin diger anomalileri ile
karisma ihtimali yliksek olan Uretral dilatasyon
olgusunun klinik, radyografik, ultrasonografik
bulgular ve tedavisi paylasilarak saha sartlarinda
calisan  meslektaslarimiza 151k tutulacagr ve
literatire katki saglanacagi distinilmustdr.
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Ozet: Kok hiicreler kendilerini yenileme 6zelligine sahip olup, dzel kosullar altinda farkl hiicre tiplerine dénisebilmektedir.
Kok hicreler farklilasma o6zelliklerine gore; totipotent kok hiicreler, pluripotent kdk hiicreler ve multipotent kok hiicreler
olarak siniflandirilirken, embriyonik ve embriyonik olmayan kok hicreler olmak lzere iki ana gruba ayrilmaktadir. Bu
derlemede kok hiicrelerin genel ozellikleri ile kék hiicre tiplerinden bahsedilerek veteriner hekimlikte kullanim alanlari
hakkinda 6zIU bilgi verilmesi amaglanmistir.
Anahtar Kelimeler: K6k hiicreler, Kék hiicre tipleri, Veteriner hekimlik

The Stem Cells and Their Usage In Veterinary Medicine

Abstract: Stem cells have the ability to regenerate themselves, and when they are induced appropriateoy, can differentiate
to many specialized cell types in the body and laboratory environments. Stem cells are classified as totypotent, pluripotent
and multipotent stem cells based on their differentiation characteristics. In addition, they are divided into two main groups
of embryonic and non-embryonic stem cells. In this review, we aimed to give concise information about general
characteristics, stem cell types and their applications in veterinary areas.

Keywords: Stem cells, Stem cell types, Veterinary medicine

Giris

Heterojen (reme potansiyeline sahip ve
fonksiyonel olarak farkhlasmamis hiicre olarak
tanimlanan kok hiicreler, organizmadaki ilk hiicreler
olarak bilinmektedir (Simsek, 2012). Kok hiicreler
kendilerini yenileme o0zelligine sahip olup, ozel
kosullar altinda farkli hiicre tiplerine
donlsebilmektedir (Sagsoz ve Ketani, 2008). Temel
kok hiicre kaynaklari; eriskin kok htcreler, kordon
kanindan elde edilen kok hiicreler ve embriyonik
kok hiicreler seklinde siralanmaktadir (Sahin ve ark.,
2005).

Kok Hiicrelerin Ozellikleri

Kok hicreleri normal hiicrelerden ayiran 3
temel 6zellik bulunmaktadir. Bunlardan ilki normal
hicreler sinirl sayida ¢ogalabilirken, kok hicreler
sonsuz boélinme ve ¢ogalma yetenegine sahiptir.
ikincisi normal hiicreler bir gérevi yapmak Uzere
ozellesmisken, kok hicreler Ozellesmemis
hicrelerdir. Son olarak normal hiicreler bir bagka
hiicre tipine farklilasamazken kok hucreler birgok
farkh hiicreye donusebilmektedirler (Bianco ve ark.,
2013). Kok hicrelerin farkli hiicre tirlerine
doniisebilme 6zelligine plastisite adi verilmektedir.
Kok hicreler farklilasma  ozelliklerine  gore;
totipotent kok hiicreler, pluripotent kék hicreler ve
multipotent kok hiicreler olarak
siniflandiriimaktadirlar (Gattegno-Ho ve ark., 2012).

Totipotent Kok Hiicreler; Totipotent kelime
olarak “her sey olma” anlaminda kullanilmaktadir.
Tim hicrelere donisebilme potansiyeline sahip
embriyonal blastula hicresi “totipotent” hiicre
grubuna dahildir (Kalra ve Tomar, 2014). Bu
hicreler; embriyonal hiicrelere, embriyonal zarlara,
erigkin tum doku ve organlara farklilasabilme
ozelligine sahiptirler (Karasahin, 2012).

Pluripotent K6k Hiicreler; Fertilizasyonun 5.
gliniinden itibaren, totipotent hiicreler degisim
gostererek, endoderm ve ektoderm tabakalarini
olustururlar. Yeni olusan bu yapiya “blastosist” adi
verilir. Blastosistin ektoderminden, embriyonun
beslenmesi ve solunumunu saglayacak olan
plasenta ile yavruyu saran chorion kesesi gelisirken,
endoderm tabakasindan g6z, kalp, beyin gibi i¢
organlar ile kaslar ve kemikler gelisir (Thore ve ark.,
2008). Blastosistin  endodermindeki  hiicreler
pluripotent kok hiicreler sinifina aittir. Bu hiicreler
erken  gelisim  doneminde  bulunurlar  ve
organizmada bir¢cok dokunun olusmasina kaynak
olusturarak viicudun herhangi bir tiir hicresine
donisme yetenegine sahiptirler. Pluripotent kok
hilcrelere ayni zamanda embriyonik kok hticreler de
denilmektedir (Thomson ve ark., 1998).
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Multipotent Kok Hiicreler; Pluripotent kok
hiicre = asamasindan  sonraki  hilcre tipleri
multipotent kok hticreler ya da eriskin kdk hiicreler
olarak adlandiriimaktadir. Multipotent kok hiicre
tipine verilebilecek en iyi 6rnek hematopoetik kok
hicrelerdir (Ural, 2006). Bu hiicreler 6zel kosullar
altinda cok  daha fazla hiicre  tirine
déniisebilmektedir. Ornegin kan kok hiicreleri sinir
hiicrelerine donlsebilmektedir. Bununla birlikte
multipotent kok hiicre tipleri mezenkimal kok
hicreler olarak kabul edilmektedir (Thomson ve
ark., 1998).

Kok Hucrelerin Siniflandiriimasi
- Embriyonik kok hiicreler
- Embriyonik olmayan kok hicreler
1- Eriskin kok hicreleri
a) Hematopoetik kok hiicreleri
I. Kemik iligi kok hticreler
II. Periferik kan kok hicreler
I1l. Kordon kani kdk hiicreler
b) Stromal kok hiicreler
c) Organlardaki koék hiicreler
2- Fotal kok hiicreler

3- Kadavra kok hiicreleri (Sagsoz ve Ketani, 2008)

Embriyonik kok hiicreler

Sperm ile yumurtanin doéllenmesi sonucu
organizmanin ilk hiicresi olusmaktadir. Daha sonra
bu ilk hicre bolinerek 2, 4, 8 hiicre olusturur ve
sayisini ikiye katlayarak 4 gliniin sonunda canh
organizmayl meydana getirecek glice sahip olur.
Embriyonik kok hicreler blastosit adi verilen ve
anne karninda gelisen hiicre toplulugundan alinan
hicrelerin her biri icin ifade edilmektedir (Webster
ve ark., 2012). Embriyonik kék hucreler, deneysel
olarak yumurtalardan elde edilen embriyolardan
alinir. Bu  hicreler 6zel kosullar altinda
cogaltilabilmekte ve dondurularak
saklanabilmektedir (Thomson ve ark. 1998).
Embriyonik kok hicreler hizli ¢ogalabilmekte ve
organizma i¢in yenilenebilir kaynak olusturmaktadir
(Thore ve ark., 2008). Embriyonik kok hicrelerin
yaygin olarak kullanildigi hastaliklar; karaciger ve
kalp hastaliklari, diyabet, merkezi sinir sistemi
hastaliklari seklinde siralanabilmektedir (Juopperi,
2012).

Embriyonik olmayan kok hiicreler

1. Erigkin kok hiicreler (postnatal kék hiicre)

Embriyo, sekiz haftalik gelisim evresinden
sonra fetls halini alir ve eriskin kok hicreleri
olusmaya baslar. Eriskin kdk hiicreler organizmada

Olen ya da zarar gdrmis hiicre tiplerine farklilagir ve
cogalabilirler. Bu sayede alternatif hiicre tipleri
olarak goérev yapmaktadirlar (Clevers, 2015). Eriskin
kok hicreler birgok dokuda bulunurken birgok
dokularin olusumunda da katkida
bulunabilmektedirler (Perin ve ark., 2003). Son
yillarda yapilan calismalarda eriskin kok hiicrelerin
tamamen  farkhh  bir  dokunun  hucrelerine
farkhlasabilecegi gosterilmistir. Bu olaya plastisite
adi verilmektedir. Ornegin; kan hiicrelerine
farkhilagsmaya yonlendirilmis olan hematopoetik kok
hicreleri; sinir hiicreleri, karaciger hiicreleri ve kalp
kasi hiicrelerine farkhlasabilmektedir. Bu nedenle
ozellikle kok hiicre tedavilerinde eriskin kok
hicrelerin kullanilmasi 6ne ¢ikmaktadir (Simsek,
2012)

a) Hematopoetik kok hiicreler

Hematopoetik kok hicrelerin kaynagi, en cok
eriskin kok hicrelerinin bulundugu yer olan kemik
iligidir. GUnimuzde bu hicrelerden birgok hastaligin
tedavisinde yararlaniimaktadir.

Ancak kemik iligindeki her 10-15 bin hiicreden
sadece biri hematopoetik kok hiicre olarak
kullanilirken, kordon kaninda veya plasentadaki bu
oran daha fazladir (Prockop, 1997).

(Hematopetik kok hicrelerin  multipotent
karakterde olmasi, kolay elde edilmesi ve hizh
cogaltilabilmesi gibi avantajlari diger kok hiicre
tiurlerine gore daha fazla tercih edilme sebebi olarak
gosterilmektedir (Yasuaki ve ark., 2010).

b) Stromal kok hiicreler

Kemik iligi stromal kék hiicrelerine mezenkimal
kok hiicre de denir (Prockop, 1997). Bu hicrelerin
kemik, kikirdak gibi bircok dokuya farkhlastigi,
karaciger, sinoviyal sivi, amniyon sivisi, plasenta ve
periferik kandan izole edilebildigi bildirilmektedir
(Senkal ve ark., 2011).

c) Organlardaki kok hiicreler
Bu hicreler meydana gelen doku hasari ya
da o6limlerinde icinde bulunduklari dokuyu tamir
edebilme yetenegine sahip, beyin, deri, kas,
sindirim sistemi, kornea, retina, pankreas ve
karaciger gibi dokularda bulunan kok hicrelerdir
(Simsek 2012).

2. Fotal kok hiicreler

Gebeligin istemli ya da istemsiz olarak
sonlanmasiyla elde edilen fotal dokudan,
multipotent o6zellikteki kok hiicreler ile pluripotent
ozellik tastyan embriyonik (reme hicreleri
ayristirilabilmektedir. Bu nedenle fotal kok hiicreler,
bilimsel calismalarda embriyonik kodk hicrelerine
alternatif olarak kullaniimaktadir (Meyer, 2000). Bu
hlcrelerin arastirma ve tedavide kullanimi etik
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acidan ciddi sorunlara yol acgabilmektedir. Ancak
kendiliginden disuk yapmis kisilerin gonilli olarak
bu hiicrelerin kullanimina izin vermesi ile arastirma
ve tedavi amaciyla kullanilabilmektedir. Tim bu
nedenlerden dolayi fotal kdk hiicrelerin tedavilerde
kullanimi oldukga sinirli diizeylerde seyretmektedir
(Lisker, 2003).

Veteriner Hekimlikte Kok Hiicre Kullanimi

Kok hicre calismalarinin  temel noktasl,
arastirma  c¢alismalarinin ~ sonucunda  tedavi
asamalarinda kullanimidir. Bu tedavi pluripotent
veya multipotent kok hicrelerinin hastalikl ya da
hasarli dokularin yerine kullanilmasini kapsayan bir
tedavi seklidir. Ayni zamanda bu tarz hastaliklarin
tedavisine gen terapisi de eklenmektedir. Gen
terapisinde, meydana gelen hasarda ya da
bozuklukta olusan bozuk genin  kopyasinin
olusturularak  yedeklenmesi  amaglanmaktadir
(Kruse ve ark., 2008).

Veteriner hekimlik alaninda kok hiicre tedavisi
ilk olarak Herthel tarafindan 1995 yilinda atlarin
ligament problemlerinde uygulanmistir. Bu amagla
sternumdan elde edilen biiylik hacimdeki saf kemik
iligi dogrudan hasarli ligament uzerine enjekte
edilmis, gerceklestirilen uygulama sonrasi
geleneksel tedavi yontemlerine kiyasla fonksiyonel
iyilesme saglandigi rapor edilmistir.  Yapilan
¢alismalar sonucunda da kok hiicre tedavilerinin
kullanimi yayginlasmaya baslamistir (Herthel, 2002).

Kok hiicreler, kedi ve kopeklerde, kalp
hastaliklarinda, ortopedik lezyonlarda, tip | ve Il
diyabette, kikirdak defektlerinde, merkezi sinir
sistemi hastaliklarinda, g6z hastaliklarinda ve
timoral olgularin  tedavisinde kullanilmaktadir.
Atlarda tendinitis, ligament, eklem ve kikirdak
hasarlarinin  tedavisi ile blylikbas hayvanlarda
ortopedik hasarlar, deri lezyonlari ve eklem
hastaliklarinda da kullaniimaktadir (Erol ve Arican,
2008).

Atlarda ligament, tendo ve eklem hasarlarinda
mezenkimal kok hicrelerin  kullanimi  basarili
sonuglar vermektedir. Mezenkimal koék hicrelerin
vicuttan izole edilmesi g yontemle
gerceklesmektedir (Schnabel ve ark., 2007). ilk
yontemde kemik iliginden alinan  &rnekler
cogaltilarak konsantre kdk hiicre popilasyonlari
elde edilmekte, ikinci yontemde kemik iliginden
alinan ornekler cogaltilarak konsantre karisik kok
hlcre poplilasyonlari meydana getirilmektedir. Son
yontemde ise yag dokudan elde edilen hicreler
¢ogaltilarak kok hiicre populasyonlari
olusturulmaktadir. Ug  yéntem sonucunda
mezenkimal kok hiicreler elde edilerek tedavide
kullanilmaktadir (Schnabel ve ark., 2008).

Kemik iligi kaynakli mezenkimal kék hicreler,
kolay ve nispeten invaziv olmayan bir sekilde elde

edilmekte ve diger mezenkimal kok hiicrelere
kiyasla kas iskelet sistemi dokularina farkhlagsma
kapasitelerinin daha yiiksek oldugu bildiriimektedir
(Kisiday ve ark., 2008). Atlarda kemik iligi ve
sternumdan, kopeklerde ise proksimal humerus
veya femurdan elde edilmektedir. Alinan kemik
iliginden kok hiicre meydana gelmesi igin 3-6
haftalik bir sirece ihtiya¢g vardir (Vidal ve ark.,
2008).

Akut ve kronik tendinitisli, osteoarthritisli ve
osteokondrotisli atlarda yapilan kok hiicre
calismalari basarili sonuglar vermis, hastaligin niiks
etme oraninin dislik ve tedavi basari ylizdesinin
daha yuksek oldugu gorilmistir (Kisiday ve ark.,
2008). Deneysel olarak yapilan klinik ¢alismalarda,
pluripotent veya fotal kok hiicrelerin
transplantasyonu ile omurilik hasarlari, Pirkinje
hlcre dejenerasyonu, karaciger ve kalp yetmeazligi,
kas distrofisi gibi c¢esitli kronik hastaliklarin
tedavisinde kok hticre tedavilerinin basarili sonuglar
verdigi bildirilmistir (Yilmaz ve Ugar, 2006). Ayni
sekilde iyilesme belirtisi gostermeyen ya da kirik
hatlarinin  birbirinden  uzak oldugu  kemik
kiriklarinda, nonunion, malunion gibi kemik
defektlerinde, mezenkimal kok hicrelerin etkili
oldugu rapor edilmektedir (Udehiya ve ark., 2013).
Dermatolojik hastaliklar agisindan iyilesme belirtisi
gostermeyen ya da ¢ok yavas iyilesme goOsteren
kronik yaralarin tedavisinde mezenkimal kok
hicrelerin -~ kullanilmasinin =~ yara  iyilesmesini
hizlandirdigi bildirilmektedir (Das ve ark., 2012).
Atopik dermatit gibi immun kokenli dermatalojik
hastaliklarda, yara dokularinda, nedeni belli
olmayan alopesilerde mezenkimal kok hiicrelerin
etkili oldugu gosterilmistir (Harman, 2013). Goz
hastaliklarinda, 6zellikle optik sinir hasarinda, géz
yaniklarinda ve go6ziin timoral olgularinda, kok
hiicreler, tedavide basarili bir sekilde
kullaniimaktadir. Hematopoetik kdk hicrelerin
ozellikle ulkus kornea gibi géz hastaliklarinda etkili
oldugu bildiriimektedir (Marfe ve ark., 2012).

Sonug¢

Sonug¢ olarak veteriner hekimlik alaninda
yapilan calismalar gostermektedir ki kok hiicrelerin
veteriner hekimlik alaninda kullanimi oldukca
onemlidir. Glinimizde maliyetinin yliksek olmasi
ciftlik hayvanlarinda kullanimini kisitlasa da 6zellikle
yarislarda kullanilan ve maddi degeri yiksek olan
atlarin  6nemli  sorunlardan biri olan ayak
hastaliklarinda kok hiicre tedavilerinin olumlu sonug
verdigi bilinmektedir. Bunun yaninda o6zellikle pet
hayvanlari ile insanlar arasinda duygusal baglarin
gelismesi pet hayvanciliginin yayginlasmasina neden
olmustur. Birgok hasta sahibi tedavisi mumkin
olmayan hastaliklara yakalanmis petleri icin farkh
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¢6zim vyollari aramaktadir Kok hicrelerinin bu ve
benzeri sebeplerle veteriner hekimlikte kullaniminin
yayginlasacagl distunilmektedir. Bundan dolayi kok
hiicreleri ve bu hucrelerinin veteriner hekimlikte
kullanim alanlart  ile ilgili  bilgiye ihtiyag
duyulmaktadir. Hazirlamis oldugumuz bu
derlemenin hem serbest veteriner hekimler hem de
bu konuda calisma yapmak isteyen arastirmacilar
icin on bilgi kaynagi olacagi duslintilmektedir.
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Abstract: Head injuries and accidents that cause lesions in the eye tissue can cause loss of vision, pain and severe
deformities. In the emergency clinic, intervention in eye injury cases requires accurate and rapid diagnosis. The main
objectives of such interventions are to prevention of loss of vision, prevention of loss of bulbus oculi, reduction of pain, and
prevention of long-term complications. Traumatic proptosis (especially brachicephalic dog breeds), traumatic retrobulbar
hemorrhage, desematocele, iris prolapse and corneal lacerations are more common in dogs, cats and horses when
evaluated according to animal species. General condition and regional deformity in clinical examination and loss of vision in
systematic eye examination are evaluated. Complications should be prevented by medical intervention or surgery
immediately after diagnosis. In conclusion, it is extremely important to prevent the permanent sequelae of the eye in the
emergency clinic through a correct diagnosis without delay.

Keywords: Emergency; eye; trauma; vision loss

Hayvanlarda Acil Girisim Gerektiren Goz Olgulari

GOz dokusunda lezyon olusturan kafa travmalari ile kazalar goris kaybi, agn ve siddetli deformitelere neden olabilir. Acil
klinikte g6z olgularina girisim dogru ve hizli teshis gerektirmektedir. Bu girisimde temel amaglar; goris kaybinin
engellenmesi, bulbus oculi kaybinin engellenmesi, agrinin azaltiimasi ve uzun dénem komplikasyonlarin engellenmesidir.
Hayvan tirlerine gore degerlendirildiginde kopek, kedi ve atlarda travmatik proptosis (6zellikle brahisefalik kopek irklan),
travmatik retrobulbar kanama, desematosel, iris prolapsusu ve korneal yirtiklarla daha sik karsilasiimaktadir. Klinik
muayenede genel durum ve bdlgesel deformite, sistematik g6z muayenesinde ise goériis kaybi degerlendirilir. Tani
kesinlestirildikten hemen sonra medikal tedavi veya operatif girisimle komplikasyon gelisimi engellenmelidir. Sonug olarak
acil klinikte goz olgularina dogru teshisle zaman kaybetmeksizin girisimde bulunulmasi gozdeki kalici sekellerin dnlenmesi
acisindan son derece onemlidir.

Anahtar Kelimeler: Acil; géz; travma; gérme kaybi

Introduction

Accidents such as trauma affecting the eye Tapetum Murectus
tissue, chemical burns, penetration of foreign
bodies into different depths of the bulbus oculi may
cause severe pain and permanent loss of vision, and
thus require emergency intervention through
accurate and rapid diagnosis (Adamantos and

Choroid  Sclera

M.retractor
bulbi

Retinal venule

Garosi, 2011; Aiello, 2016; Belknap, 2015; Betbeze,
2015; Giuliano, 2005; Mandell, 2011; Ozba and Kilig,
2004; Ressel et al.,, 2016; Sansom and Labruyére,
2012; Tetas et al., 2016). Eye anatomy should be
well known in emergency interventions (Figure 1).
The main objectives of such interventions are a)
prevention of loss of vision, b) prevention of loss of
bulbus oculi, ¢) reduction of pain, d) prevention of
long-term complications (Aiello, 2016; Mandell,
2011; Ozba and Kilic, 2004). As there are also head
traumas in most of the cases, it may be necessary to
start treatment of such lesions before starting eye
treatment (Mandell, 2011; Ressel et al., 2016).
Clinical examinations start with checking whether
there is discharge in the eyes, blepharospasm,

Optic nerve

External
sheath of
optic nerve

Pupillary
margin

M.rectus
ventralis

Retinal
arteriole

Scleral plexus
Hiyaloid

Figure 1. The ocular anatomy of the dog eye (drawing).

o Scleral ring

photophobia, strabismus, third eyelid protrusion,
and changes in the bulbus oculi in the temporal or
medial direction. The orbita is examined for rim
fractures; bulbus oculi for its position within the
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orbita and exophthalmus; periorbital structures for
swelling, bleeding, discoloration, scratches, and
injuries; the conjunctiva for bleeding and tears; the
sclera and cornea for integrity, opacity, ulcers,
foreign bodies, injuries and tears; and the anterior
chamber is examined for anterior uveitis and
hyphema (Betbeze, 2015; Giuliano, 2005; Mandell,
2011; Tetas et al, 2016).

Systematic eye examinations should be
initiated by examining the loss of vision. The size of
the pupil and pupillary light reflex are determined
by using a light source. The opacity of the ocular
layer and the size and symmetry of the pupil are
examined directly by using an ophthalmoscope. By
setting it to +20 dioptrics, the eyelids, bulbar and
palpebral conjunctiva are checked. When examining
the conjunctiva, the surface of the nictitating
membrane is also checked. Again, the transparency
and structural integrity of the cornea is assessed by
setting it to +20 dioptrics; the color and shape of
the uvea is assessed by adjusting it to +10 dioptrics;
the transparency, position and stability of the lens
are assessed by setting it to +10 + 5 dioptrics; and
the position, tapetal reflection and vascular system
of the corpus vitreous and the retina are assessed
by setting it to 0 * 3 dioptrics. In the emergency eye
clinic, each animal should undergo Schirmer’s tear
test | and intraocular pressure measurement with a
tonometer (Barrie and Williams, 2002a). If the lens,
corpus vitreous, retina and sclera cannot fully be
assessed, the assessment can be performed with B-
mode ultrasonography by using a 7.5-12 MHz
probe (Betbeze, 2015; Mandell, 2011; Sansom and
Labruyere, 2012).

Eyelid injuries, traumatic proptosis, traumatic
retrobulbar hemorrhage, foreign body pricking into
the cornea and deep tissues, deep corneal ulcers,
descemetocele, iris prolapse, corneal tears, acute
glaucoma, anterior lens luxations, traumatic
anterior uveitis, optic neuritis, retinal detachment,
hyphema, chemical burns are the most common
cases in emergency eye clinics (Aiello, 2016;
Betbeze, 2015; Giuliano, 2005; Mandell, 2011; Ozba
and Kilig, 2004; Wilkie, 2003).

Eyelid Injuries

Such injuries are usually caused by the effect of
vehicle traumas bites or cutting tools (Figure 2A).
The time elapsed after injury, the prevalence of
bacterial contamination, the extent of injury to the
puncta lacrimalis and ductus nasolacrimalis, and the
degree of tissue loss should be taken into
consideration during the assessment in terms of
prognosis. As the irritation of the eyelid will lead to
damage to the cornea, intervention should be made
as quickly as possible. The treatment begins with
the cleansing of the area and irrigation of the area
by using physiological saline solution or Ringer’s

lactate solution. The antisepsis of the skin is
ensured by using 1% povidone iodine solution, an
attempt is made to prevent wound contamination
by using antibiotic eye drops (Mandell, 2011; Ozba
and Kilig, 2004; Saroglu, 2013; Wilkie, 2003). Eyelid
injuries with loss of material caused by trauma or
iatrogenesis cause ulceration and fibrosis with
severe and chronic corneal irritations in the long
term. Therefore, it should be avoided to remove
tissue from irregular wounds on the eyelid
boundary. If more than 1/4 of the eyelid tissue has
material losses, it is necessary to use blepharoplasty
techniques to protect the normal eyelid anatomy
(Ozba and Kilig, 2004; Saroglu, 2013; Wilkie, 2003).

In full-level injuries, the skin should be sutured
after the conjunctival layer (Figure 2B). The
conjunctival layer is sutured with 5/0-7/0
absorbable sutures (PGA, PGLA); the skin is sutured
with 4/0-5/0 absorbable sutures (PGA, PGLA) or silk
and nylon sutures in the form of simple separate
sutures. Attention should be paid to bury the knots
in the subconjunctival area at the conjunctival layer,
and to leave the ends of the knots at a length
preventing them to touch the cornea (Figure 2C).
While the eyelid edges are aligned to be parallel to
each other, attention should be paid to make the
edge contours proper and reciprocative (Figure 2D)
(Ozba and Kilig, 2004; Saroglu, 2013).

Figure 2. The suture application in the eyelid injury (drawing). A.
Upper eyelid injury. B. A figure-eight suture at the conjunctival
layer. C. The ends of the knots should be left at a length that
prevents them to touch the cornea. D. The eyelid edge contours
should be proper and reciprocal.

There is no need for local antibiotic use when
using broad-spectrum systemic antibiotics such as
amoxicillin/clavulanic acid in the postoperative
period (Mandell, 2011).

Traumatic Proptozis

This is the case in which the bulbus oculi is
located outside the eyelids and orbita at varying
degrees (Figure 3). Its etiology is always traumatic,

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2020; Cilt 9, Say 1 91



Harran Univ Vet Fak Derg, 2020; 9 (1): 090-97

Review

but the brachycephalic dog breeds are more prone
to it (Betbeze, 2015; Gilger et al, 1995; Ozba and
Kihg, 2004; Ressel et al, 2016; Saroglu, 2013; Wilkie,
2003).

The prognosis depends on the size and reflexes
of the pupil, the duration of exposure to trauma,
the extent of damage to the bulbus oculi and the
orbita, and the trauma that the body is exposed to.
After the correct treatment, approximately 40 to
60% of dogs gain the ability to see again, while few
cats continue to have eyesight (Aiello, 2016; Ressel
et al, 2016). In the treatment, corneoconjunctival
tissue is moistened primarily by using artificial tears,
contact lens solution, lactated ringer or normal
saline (Aiello, 2016; Ozba and Kilig, 2004; Wilkie,
2003). Before the bulbus oculi is placed in the
orbita, in order to facilitate the process and to
prevent pressure in intraocular tissues, the lateral
canthotomy procedure is performed after the
animal is subjected to general anesthesia (Aiello,
2016; Betbeze, 2015; Gilger et al, 1995; Ozba and
Kilig, 2004; Saroglu, 2016; Wilkie, 2003). After the
placement of the bulbus oculi in the orbita,
tarsorrhaphy or blepharorrhaphy is performed. The
eyelid edges are sutured with 2-3 horizontal U-
shaped stitches. Sponge pieces can be used as
stents in order to prevent from ischemic necrosis.
Local and systemic antibiotics with retrobulbar
injections of methylprednisolone or triamcinolone
should be used for 5-7 days. After intraorbital
swelling is gone (7-21 days), the sutures are
removed (Aiello, 2016; Saroglu, 2013). Corneal
ulceration, enophthalmus, optic nerve atrophy,
keratoconjunctivitis sicca and musculus rectus
medialis injuries are the most common
complications (Aiello, 2016; Betbeze, 2015; Ozba
and Kilig, 2004).

Traumatic Retrobulbar Hemorrhage

Traumas that hit the orbita and bulbus oculi
create a retrobulbar hemorrhage by damaging the
orbital veins and cause exophthalmos, iridocyclitis
and lagophthalmos. The hemorrhage is seen mostly
in dogs, horses and cats. Due to the exophthalmus
and lagophthalmos, the blinking reflex is affected
and accompanied by acute ulcerative keratitis.
Subconjunctival and intraocular bleeding can also
accompany, and intraocular bleeding prevents
detailed eye examination. In this case, examination
should be performed by using a B-mode USG to
detect retinal detachment (Aiello, 2016; Betbeze,
2015; Louhgran et al, 2016; Ressel et al., 2016).

In the treatment, topical and systemic
antibiotics, corticosteroids, mydriatics, when
necessary, to dilate the pupil, and temporary
tarsorrhaphy are administered to protect the
cornea until the blink reflex recurs. Although the
prognosis is suspected due to secondary glaucoma

and phthisis bulbi complications, bleeding is often
absorbed in the case of intraocular bleeding (Aiello,
2016).

Foreign Bodies Pricking into the Cornea and
Deep Tissues

Although it varies according to the size, length
and sharpness of the foreign body (Figure 3), clinical
findings (pain, blepharospasm, lacrimation, varying
degrees of secondary iridocyclitis, and so forth) are
similar in most cases (Barnett, 2006; Belknap, 2015;
Crispin, 2005; Labelle et al, 2014; Tetas et al., 2016).

Foreign body

Epithelial cells

Endothelial cells
Descemet's membrane

Figure 3. Foreign body pricking into the cornea (drawing).

Foreign bodies pricking into the cornea and
corneal injuries should be removed immediately, as
they can become a complicated case, causing
corneal stromal abscess. The facial foreign bodies in
the cornea can be removed with foreign body
forceps a few minutes after the application of
topical local anesthetic (proxymetacaine
hydrochloride 0.5%) (Figure 4).

Plain foreign bodies, such as thorns and metal
chips, are difficult to remove when they penetrate
into deep tissues from the cornea and require
general anesthesia. Foreign bodies penetrating into
deep tissues are removed by slowly and carefully
pulling in the same direction as the input angle
using a 25—-30-gauge needle or foreign body needle.
The use of tissue forceps may cause foreign bodies
to penetrate deeper (Belknap, 2015; Crispin, 2005;
Cullen and Grahn, 2005).

Chemical Burns

Chemical burns are not common in eye cases
of animals requiring urgent intervention. Chemical
burns may occur in eyes due to exposure to alkaline
chemicals such as ammonium hydroxide, sodium
hydroxide, calcium hydroxide, potassium hydroxide
and magnesium hydroxide, and acidic chemicals
such as sulfuric acid, acetic acid and hydrochloric
acid (Belknap, 2015; Barrie and Williams, 2002b;
Dohlman et al, 2011; Ozba and Kilig, 2004; Saroglu,
2013).

The chemicals that cause the most severe
ocular damage are the ones with alkaline
properties, and burns caused by ammonium
hydroxide found in ammonia-based fertilizers,
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detergents and refrigerants are the most common
chemical burns (Barrie and Williams, 2002b;
Saroglu, 2013). The most important factor among
alkaline and acidic chemicals affecting the depth
and severity of lesions is the coagulation
mechanism of proteins in the epithelial layer.
Because the high pH of alkaline chemicals does not
denature surface proteins, it does not cause a
coagulative change. Thus, it penetrates deeper and
causes more destruction of epithelial layer and
stroma, and deep burns. Because it rapidly destroys
all the cells that it is in contact with, including the
stem cells of the corneal epithelium, it leads to
chronic ulcers that do not heal. In chemical burns
caused by acids, coagulation that is formed
prevents the chemical agent from penetrating
deeper, and the depth of burns remains limited
(Barrie and Williams, 2002b; Belknap, 2015; Ozba
and Kilig, 2004).

The first 1-3-minute intervention after an
accident is crucial. It should not be attempted to go
for neutralization with acids in alkaline burns and
neutralization with alkalines in acid burns. In this
case, the resulting heat after the reaction can cause
more damage to the eye (Saroglu, 2013). Normal
saline is the most suitable solution for washing the
eye, but chemical factors in the corneal or
conjunctival sac are also removed by using plenty of
water or lactated ringer. Washing should be
maintained for at least 30 minutes (Belknap, 2015;
Ozba and Kilig, 2004; Saroglu, 2013; Dohlman et al.,
2011). Epithelial rashes can be removed using a
cotton swab, but topical anesthesia should be
applied before that (Ozba and Kilig, 2004). Topical
broad-spectrum fluoroquinolone-type antibiotics
(ofloxacin 0.3%), and oral doxycycline are used
(Barrie and Williams, 2002b; Belknap, 2015). To
ensure the regeneration of epithelial tissue,
artificial tear, soft contact lens, epidermal growth
factor, sodium hyaluronate and fibronectin
applications are being tested. The wuse of
corticosteroids in the acute period of chemical
burns is not appropriate. Their use in this period
may cause the inhibition of fibroblast and collagen
synthesis through keratocyte migration.
Nonsteroidal anti-inflammatory drugs (NSAIDs)
should be used instead of corticosteroids to control
inflammation (Gelatt, 2012; Saroglu, 2013).

Deep Corneal Ulcers, Descemetocele, Iris
Prolapse

They develop mostly in the center of the
cornea and can severely affect the vision (Figure 4).
It is more common in dogs, cats and horses. Dogs
with keratoconjunctivitis sicca and brachycephalic
breeds are more prone to it. Schirmer’s tear test
and fluorescein test should be used in diagnosis,
and the anterior segment should be examined in

detail. Secondary anterior uveitis, ocular hypotonia
and hypopyon are common findings. Central
corneal ulcers require more time for recovery and
vascularization (Aiello, 2016; Gelatt, 2012; Wilkie,
2003).

Descemet's membrane
Epithelial cells
Ulcerated corea.

Figure 4. Descemetocele (drawing).

In the medical treatment of uncomplicated
corneal ulcers, ofloxacin or the ternary combination
of neomycin, polymyxin and gramicidin can be
administered at intervals ranging from 2 hours to 6
hours per day depending on the severity of
ulceration. In the treatment of deep and severe
ulcers, the topical use of ciprofloxacin 0.3% is
beneficial. As a mydriatic-cycloplegic agent,
atropine 1% topical application should be used
without exceeding a 6-hour interval. The use of
artificial tears for moisturizing the corneal surface
also supports the treatment (Kim et al., 2009;
Wilkie, 2003).

In cases where there is no response to medical
treatment, the stromal depth is deeper than 50% or
if there is a risk of corneal perforation, operative
treatment should be performed. Operative
procedure is performed using lamellar (with partial
thickness) or penetrating (full-thickness)
keratoplasty techniques with conjunctival grafts.
Conjunctival autografts can originate from bulbar
and palpebral conjunctiva. Deep corneal ulcer,
descemetocele or iris prolapse is coated with bulbar
conjunctival grafts in the style of 180°, 360°, bridge
or pedicle (Aiello, 2016; Belknap, 2015; Hansen and
Guandalini, 1999; Kim et al, 2009; Wilkie, 2003).
While the lamellar keratoplasty technique is used in
the treatment of deep corneal ulcers with high risk
of perforation, the penetrating keratoplasty
technique is used when a full-thickness keratectomy
is needed in the case of descemetocele tears or to
excise an unrecoverable cornea which has become
infected, degenerated or infiltrated during the
operation (Wilkie, 2003).

Corneal Tears

It is most common in horses and dogs and is
less common in cats (Figure 5). Bites, traumas
caused by the animal itself, and other accidents can
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tear the cornea partially or deeply. Partial corneal
tears show only pain, while deep corneal tears show
signs of pain, blepharospasm, corneal defect and
varying levels of iris prolapse. In deep tears (Figure
5), hyphema, miosis and distorted pupil may exist
together and the size of the prolapsed iris is larger
than that of the corneal tear (Aiello, 2016; Ressel et
al.,, 2016). The prognosis depends on the position
and size of the corneal tear, the exposure of close
ocular tissues, gender (horses), the age of the
animal, the elapsed time and other systemic
injuries. B-mode USG should be used if the clinical
examination cannot fully be performed (Aiello,
2016; Belknap, 2015; Tetas et al, 2016).

Corneal laceration

Epithelial cells

Figure 5. Deep laceration in the cornea (drawing).

Corneal tears are treated with simple separate
sutures using the 7/0, 8/0, 9/0 absorbable sutures
by matching the healthy tissues and suturing them.
In partial tears, the torn part should be sutured
without removal. To support and protect, the
sutured area is protected by a third eyelid flap,
bulbar  conjunctival graft or  temporary
tarsorrhaphy. To control secondary iridocyclitis,
topical and systemic antibiotics, nonsteroidal anti-
inflammatory drugs and mydriatics are used in the
postoperative period. Corneal wound scar, cataract
with posterior synechia, secondary glaucoma,
phthisis bulbi and bacterial endophthalmitis are
complications seen after operation (Aiello, 2016;
Belknap, 2015; Braus et al., 2017).

Acute Glaucoma

Glaucoma is an increase in intraocular
pressure as a result of the obstruction of the flow of
aqueous humor. It damages retinal ganglion cells
and axons, as well as loss of irreversible vision. It is
divided into two as primary and secondary. Primary
glaucoma is shaped based on the reduction in the
flow of aqueous humor due to the abnormality of
iridocorneal angle trabecular network, whereas
secondary glaucoma is caused by a pre-existing
reason in the bulbus oculi (Curto et al, 2014; Wilkie,
2003; Wilkie, 2010). The situation in which
intraocular pressure (IOP) in animals reaches 40—60

mmHg is considered glaucoma. It shows clinical
findings in the form of buphthalmia, mydriasis,
corneal edema, episcleral venous congestion and
varying degrees of pain and may result in blindness
if no attempt is made in the first few hours (Aiello,
2016; Barrie and Williams, 2002c; Curto et al, 2014;
Maggio, 2015). In dogs, German shepherd dog,
miniature poodle, American cocker spaniel, beagle,
Siberian wolf, malamute, Dalmatian, chow chow,
chihuahua, and Shar-Pei breeds are more
susceptible to primary glaucoma (Ailello, 2016;
Barrie and Williams, 2002c; Maggio, 2015; Wilkie,
2003). Glaucoma in cats is often accompanied by
anterior uveitis, whereas there is more
predisposition to glaucoma in Appaloosa-breed
horses and those over 10 years of age. Although it
can be detected in buphthalmia dogs in the early
period, it may be missed during the period until
glaucoma is detected in cats and horses. Diagnosis
is made by considering clinical findings and
measuring the I0P with Tono-Pen® or TonoVet’
applanation tonometers (Aiello, 2016; Curto et al,
2014; Maggio, 2015; Spiessen et al, 2015; Wilkie,
2016). Prognosis in acute primary glaucoma is
appropriate but requires lifelong treatment and
follow-up (Curto et al., 2014; Wilkie, 2003). The aim
of the treatment is to quickly reduce the IOP and
prevent loss of sight. The first intervention in
medical treatment involves the administration of
mannitol (1-2 g/kg, V), topical B-blockers, carbonic
anhydrase inhibitors, systemic carbonic anhydrase
inhibitors and prostaglandin analogues or miotic
(pilocarpine, demecarium) agents (Aiello, 2016;
Crispin, 2005). The benefit of topical applications is
often not seen until the IOP drops below 30 mmHg.
If the mannitol treatment does not drop the IOP
within 2—4 hours, it may be necessary to go for the
anterior chamber paracentesis under general
anesthesia. In the operative treatment, laser
cyclophotocoagulation, cyclocryotherapy  and
anterior chamber bypass formation methods are
used, and the treatment should be initiated in the
early period (Aiello, 2016; Maggio, 2015; Wilkie,
2003; Wilkie, 2010). The long-term treatment of
glaucoma is continued with topical and systemic
ocular hypotensive applications (Aiello, 2016).

Anterior Lens Luxations

Trauma occurs as a sequela of anterior uveitis,
chronic glaucoma, chronic cataract and intraocular
tumors (Braus et al, 2017; Wilkie, 2003). It is most
common among middle-aged dogs, especially in
Terrier breeds, and is rarely seen in horses (Aiello,
2016; Barrie and Williams, 2002d; Colitz and
O’Connell, 2015; Fife et al, 2006; Gialletti et al,
2018; Wilkie, 2003). Acute primary anterior lens
luxations show clinical findings in the form of pain,
superficial anterior chamber, widespread corneal
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edema, iridodonesis and the lens that appear as
half-moon after it shifts from the axial plane
(Crispin, 2005; Braus et al., 2017; Wilkie, 2003). In
the affected eye, the pupillary light reflex is
checked, intraocular pressure (IOP) is measured,
and fundus is examined. Loss of pupillary light reflex
gives a negative indication about prognosis (Wilkie,
2003). The lens is often located in front of the pupil
and entirety in the anterior chamber. The medical
treatment is mostly initiated by lowering the IOP to
normal level using 1-2 g/kg IV of mannitol. After
moderate dilatation is provided, phenylephrine 10%
is used to regenerate the transpupillary flow of
aqueous humor (Aiello, 2016). The lens is removed
through phacoemulsification or intracapsular
extraction in operative treatment (Ailello, 2016;
Braus et al, 2017; Fife et al., 2006). In the
postoperative period, corticosteroids are used with
topical and systemic antibiotics. I0P is closely
monitored and reduced to normal value using
topical B-blockers, carbonic anhydrase inhibitors,
systemic carbonic anhydrase inhibitors and
prostaglandin analogues in case of elevation.
Postoperative  complications such as ocular
hypertension, anterior uveitis, secondary glaucoma,
synechia, retinal detachment and hyphema may be
seen in the long term (Aiello, 2016; Braus et al.,
2017; Fife et al., 2006; Wilkie, 2003).

Traumatic Anterior Uveitis

Anterior uveitis, also called iridocyclitis or red
eye, is common among dogs, cats and horses but is
rare in other animal species. It can be confused with
other inflammatory diseases of the cornea and
conjunctiva. Clinically, changes in lens such as acute
photophobia, pain, blepharospasm, episcleral and
conjunctival hyperemia, corneal edema and
posterior synechia, as well as decreased IOP and
miosis are seen. Moreover, aqueous flashing,
hypopyon or hyphema can be seen depending on
the increase in the aqueous humor proteins and
inflammatory cells (Aiello, 2016; Giuliana, 2005;
Renwick and Petersen-Jones, 2009; Volk et al.,,
2018). In addition to trauma, immune-related
diseases such as systemic diseases (especially when
affected bilaterally), cataract, primary or metastatic
tumors, uveodermatologic syndrome can be
involved in the etiology (Aiello, 2016; Renwick and
Petersen-Jones, 2009; Tetas et al., 2016). Although
the prognosis of acute anterior uveitis is favorable,
the prognosis of anterior uveitis arising from
immune-related diseases such as the
uveodermatologic syndrome is doubtful. In the
treatment, mydriatic cycloplegics (atropine 1% and
phenylephrine  10%), topical and systemic
antibiotics, corticosteroids (prednisolone acetate,
dexamethasone) or Nonsteroidal anti-inflammatory

drugs are used (Aiello, 2016; Renwick and Petersen-
Jones, 2009; Volk et al., 2018).

Hyphema

It is the accumulation of blood in the anterior
chamber of the eye (Figure 6). Blood can come from
iris, ciliary body, choroid or retina (Mandell, 2011;
Ozba and Kilic, 2004; Telle and Betbeze, 2015;
Wilkie, 2003). It can be caused by systemic causes,
as well as originating primarily from blunt and
perforation traumas to the eye (Colitz and
O’Connell., 2015; Jins et al., 2018; Saroglu, 2013;
Telle and Betbeze, 2015; Turner, 2008; Wilkie,
2003). Therefore, the patient should be examined in
terms of bleeding in other organ systems (Wilkie,
2003). In the clinical examination, the blood
accumulation that varies from bright red to black in
the anterior cavity of the eye attracts attention
(Saroglu, 2013; Turner, 2008). During the diagnosis,
the fundus should be examined in terms of retinal
hemorrhage and detachment, and I0OP should be
measured to check for secondary glaucoma, which
is commonly encountered as a sequela. If the IOP is
low, atropine 1% should be started twice a day and
should be monitored at frequent intervals to
prevent the synechia (Jinks et al., 2018; Mandell,
2011; Telle and Betbeze, 2015). To assess the
position of the lens, retina and posterior wall and
other intraocular structures, 10-15 MHz ophthalmic
USG should be used in 3—4 cm focal range (Telle and
Betbeze, 2015; Wilkie, 2003).

Pupillary margin

Iris
Sclera

Cornea

Figure 6. Blood accumulation in the anterior chamber (drawing).

Mild to moderate cases of hyphema caused by
trauma are mostly accompanied by anterior uveitis
and dissolve in a range of 1-3 weeks if no damage is
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observed in other intraocular tissues. If damage has
occurred in other intraocular tissues, sequelae such
as cataract, posterior synechia, glaucoma, retinal
detachment and blindness may be observed (Jinks
et al, 2018; Mandell, 2011; Turner, 2008; Wilkie,
2003).

In mild and moderate hyphema cases,
dexamethasone 1% or prednisolone acetate 1% is
used every 6-8 hours to reduce the inflammation. If
the IOP is low or normal, atropine 1% is applied to
expand the pupil, and pilocarpine 2% is
administered to facilitate fibrinolysis and aqueous
drainage by expanding the iris surface. The animal
should be rested in case of re-bleeding (Ozba and
Kilic, 2004; Telle and Betbeze, 2015; Wilkie, 2003).

If a large blood clot is formed that may cause
secondary glaucoma, 25-50 pg tissue plasminogen
activator (TPA) can be injected into the anterior
chamber to achieve thrombolysis. Dipivefrine 0.1%,
a sympathomimetic agent, can be used twice a day,
if the IOP is high and the pupil has narrowed. In
order to control the IOP, topical applications such as
dorzolamide and timolol should also be started, and
the eye should be examined at intervals of 24-48
hours (Mandell, 2011; Telle and Betbeze, 2015;
Wilkie, 2003).

Conclusion

Eyelid injuries, traumatic proptosis, traumatic
retrobulbar hemorrhage, foreign body pricking into
the cornea and deep tissues, deep corneal ulcers,
descemetocele, iris prolapse, corneal tears, acute
glaucoma, anterior lens luxations, traumatic
anterior uveitis, hyphema, and chemical burns are
the most common cases in emergency eye clinics.
As the delay in the intervention of eye cases in the
emergency clinic will cause loss of vision, pain and
significant complications, medical treatment or
surgery intervention should be made immediately
after diagnosis.

References

Adamantos S, Garosi L, 2011: Head trauma in the cat. 1.
Assessment and management of craniofacial injury.
J Feline Med Surg, 13(11), 806-814.

Aiello SE, 2016: Ophthalmic emergencies. In “Emergency
medicine and critical care”, 11th ed., p.1696-1701.

Barnett K, 2006: Cornea trauma and foreign bodies. In
“Diagnostic Atlas of Veterinary Ophthalmology”.
2nd ed., London, Mosby Elsevier, UK.

Barrie K, Williams D, 2002a: Diagnostic principles and
techniques (Chapter 1). In “Handbook of Veterinary
Ocular Emergencies”, Ed; Evans TF, 1st ed.,
Cornwall, Butterworth-Heinemann, USA.

Barrie K, Williams D, 2002b: Cornea. In “Handbook of
Veterinary Ocular Emergencies”, Ed; Evans TF, 1st
ed., Cornwall, Butterworth-Heinemann, USA.

Barrie K, Williams D, 2002c: Glaucoma. In “Handbook of
Veterinary Ocular Emergencies”, Ed; Evans TF, 1st
ed., Cornwall, Butterworth-Heinemann, USA.

Barrie K, Williams D, 2002d: Lens. In “Handbook of
Veterinary Ocular Emergencies”, Ed; Evans TF, 1st
ed., Cornwall, Butterworth-Heinemann, USA.

Belknap EB, 2015: Corneal emergencies. Topics in
Companion an Med, 30, 74-80.

Betbeze C, 2015: Management of orbital diseases. Topics
in Companion an Med, 30, 107-117.

Braus BK, Tichy A, Featherstone HJ, et al, 2017: Outcome
of phacoemulsification following corneal and lens
laceration in cats and dogs (2000-2010). Vet.
Ophthalmol, 20(1), 4-10.

Colitz MHC, O’Connell K, 2015: Lens-related emergencies:
Not always so clear. Topics in Companion Animal
Medicine, 30(3):81-85.

Crispin SM, 2005: Notes on Veterinary Ophthalmology.
1st Ed., Oxford: Blackwell Science Ltd, UK.

Cullen CL, Grahn BH, 2005: Diagnostic ophthalmology,
right corneal foreign body, secondary ulcerative
keratitis, and anterior uveitis. Can Vet J, 46(11),
1054-55.

Curto EM, Gemensky-Metzler AJ, Chandler HL, Wilkie DA,
2014: Equine glaucoma: a histopathologic
retrospective study (1999-2012). Vet. Ophthalmol,
17(5), 334-342.

Dohlman CH, Cade F, Pfister R, 2011: Chemical burns to
the eye: Paradigm shifts in treatment. In “Cornea”,
30(6), 613-14.

Fife TM, Gemensky-Metzler AJ, Wilkie DA, 2006: Clinical
features and outcomes of phacoemulsification in 39
horses: a retrospective study (1993-2003). Vet.
Ophthalmol, 9(5), 361-68.

Gelatt KN, 2012: Kopeklerde kornea ve sklera hastaliklari
operasyonlari. In “Temel Veteriner Oftalmoloji”, Ed;
Sirri A, 1. Baski, Medipress, Malatya.

Gialletti R, Marchegiani A, Valeriani T, et al, 2018: A
survey of ocular ultrasound abnormalities in horse:
145 cases. J Ultrasound, 21(1), 53-59.

Gilger BC, Hamilton HL, Wilkie DA, et al, 1995: Traumatic
ocular proptoses in dogs and cats: 84 cases (1980-
1993). J Am Vet Med Assoc, 206(8), 1186-1190.

Giuliano EA, 2005: Feline ocular emergencies. Clinical
techniques in small animal practice, 20(2), 135-141.

Hansen PA, Guandalini A, 1999: A retrospective study of
30 cases of frozen lamellar corneal graft in dogs and
cats. Vet. Ophthalmol, 2(4), 233-241.

Jinks MR, Olea-Popelka F, Freeman KS, 2018: Causes and
outcomes of dogs presenting with hyphema to a
referral hospital in Colorado: A retrospective
analysis of 99 cases. Vet. Ophthalmol, 21(2), 160-
166.

Kim JY, Won HJ, Jeong SW, 2009: A retrospective study of
ulcerative keratitis in 32 dogs. Intern J Appl Res Vet
Med, 7(1), 27-31.

Labelle AL, Psutka K, Collins SP, Hamor RE, 2014: Use of
hydropulsion for the treatment of superficial
corneal foreign bodies: 15 cases (1999-2013). J Am
Vet Med Assoc, 244(4), 476-79.

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2020; Cilt 9, Say 1 96



Harran Univ Vet Fak Derg, 2020; 9 (1): 090-97

Review

Loughran CM, Raisis AL, Haitjema G, Chester Z, 2016:
Unilateral  retrobulbar  hematoma  following
maxillary nerve block in a dog. J Vet Emerge Crit
Care, 26(6), 815-18.

Maggio F, 2015: Glaucomas. Topics in Companion Animal
Medicine, 30(3), 86—96.

Mandell DC, 2011: Trauma-associated ocular injury. In
“Manual of Trauma Management in the Dog and
Cat”, Eds; Drobatz KJ, Beal MW, Syring RS, 15t ed.,
West Sussex: John Wiley Sons, UK.

Ozba B, Kilig E, 2004: Acil gbz klinigi. In “Veteriner Acil
Klinik”, Ed; Ozaydin i, 1. Baski, Bahgivanlar Basim,
Ankara.

Renwick PW, Petersen-Jones SM, 2009: Orbital and ocular
pain. In “Small Animal Ophtalmology”. Eds. Peiffer
RL, Petersen-Jone SM, 4th ed., London, Saunders
Elsevier, UK.

Ressel L, Hetzel U, Ricci E, 2016: Blunt force trauma in
veterinary forensic pathology. Vet. Pathol, 53(5),
941-61.

Sansom J, Labruyére J, 2012: Penetrating ocular gunshot
injury in a Labrador Retriever. Vet. Ophthalmol,
15(2), 15-22.

Spiessen L, Karck J, Rohn K, Meyer-Lindenberg A, 2015:
Clinical comparison of the TonoVet rebound
tonometer and the Tono-Pen Vet applanation
tonometer in dogs and cats with ocular disease:
glaucoma or corneal pathology. Vet. Ophthalmol,
18(1), 20-27.

Saroglu M, 2013: Kedi ve Koépek Go6z Hastaliklari. In
“Veteriner Oftalmoloji”, 1. Baski, Nobel Tip
Kitabevleri, istanbul,

Telle MR, Betbeze C, 2015: Hyphema: Considerations in
the small animal patient. Topics in Companion
Animal Medicine, 30(3):97-106.

Tetas PR, Matas RM, Newton R, Donaldson D, 2016:
Corneal and anterior segment foreign body trauma
in dogs: a review of 218 cases. Vet. Ophthalmol,
19(5), 386-97.

Turner SM, 2008: Saunders Solutions in Veterinary
Practice. Small Animal Ophthalmology, 1st ed.,
Edinburgh, Saunders Elsevier, UK.

Volk HA, Bayley KD, Fiani N, Billson FM, 2018: Ophthalmic
complications following ocular penetration during
routine dentistry in 13 cats. NZ Vet J, 9, 1-16.

Wilkie DA, 2003: Ophthalmic Emergencies. In “Textbook
of Small Animal Surgery”, Ed: Slatter D 2nd ed.,
Philadelphia, Elsevier Science, USA

Wilkie DA, 2010: Equine glaucoma: State of the art. J
Equine Vet. 42(S37), 62-68.

*This review was presented as an oral presentation at

the ‘International 3" Animal Rescue Conference’ held on
07.07.2018 in Afyon.

**Corresponding author: Unal Yavuz

Department of Surgery, Faculty of Veterinary Medicine,
Harran University, Eyyubiye Campus, Sanhurfa, TURKEY
e-mail:unalyavuz@harran.edu.tr

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2020; Cilt 9, Say 1 97


mailto:unalyavuz@harran.edu.tr

HARRAN UNIiVERSITESI VETERINER FAKULTESiI DERGISi YAYIN KURALLARI *

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

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

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

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

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

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

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

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

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

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

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


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

YAZIM KURALLARI

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

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

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

YAZIM DUZENI

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

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

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

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

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

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

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


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

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

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

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

Kaynaklar

Metin icinde atif yapilirken;

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

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

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

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

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

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

Kaynak listesi asagidaki sekilde hazirlanmalidir:

1. Kaynak listesi yazar soyadina gore alfabetik olarak siralanmalidir.

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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




WRITING RULES

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

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

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

STYLE AND FORMAT

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

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

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

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

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

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

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



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

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

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

References:
While citing in the text;

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

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

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

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

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

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

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

3. Type of references should be as follows.

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

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



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

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

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

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



HARRAN UNIVERSITESI VETERINER FAKULTESI DERGISI

TELIF HAKKI DEVIR FORMU

Harran Universitesi

Veteriner Fakiiltesi Dergisi Editorliigiine

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

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

Bununla birlikte yazarlarin asagidaki haklari sakhdir:
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