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Effect of Postpartum Routine Intrauterine Treatment on Fertility in Dairy Cows
Egemen ERCETIN®  Yunus CETIN?
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ABSTRACT In this study, it was aimed to determine effect of postpartum routine intrauterin dimethyl sulfoxide (DMSO),
DMSO + oxytetracycline and intramuscular PGFza administration on fertility in cows. For this purpose, 150
cows were randomly divided into 3 groups for this study. Vaginal discharge and uterine size were scored with
varying degrees from 1 to 3. DMSO group (n = 47) first in the postpartum interval of 25 to 35 days, secondly
in the postpartum interval of 40 to 55 days, were twice administered 120 ml from 25% DMSO as intrauterine.
In addition, PGFz2a was administered at a luteolytic dose. For the DO group (n=46), first in the postpartum
interval of 25 to 35 days in postpartum, secondly in the postpartum interval of 40 to 55 days, were twice 25%
DMSO and 4 g oxytetracycline, all diluted with serum physiologic were administered 120 ml as intrauterine.
Furthermore, PGF2a was also given at the luteolytic dose. To the prostaglandin group (n=42) PGF2a was given
twice intramuscular luteolytic dose, firstly in 25-35 days and secondly in postpartum 40-55 days. Number of
artificial insemination for one pregnancy, in cows with a vaginal discharge score of 1, was accepted
significantly lower than a vaginal discharge score of 2-3 (p<0.05). In antibiotic group, pregnancy rates did not
differ according to PGF2a and DMSO usage. In early postpartum period, the use of intrauterine antibiotics was
concluded that the effect on fertility parameters was not different from PGF2a and DMSO. It was concluded
that intrauterine routine use of DMSO improves fertility proportionally but more cows should be studied.

Keywords: Dimethyl Sulfoxide, Fertility, Cow, Intrauterine, Routine

0z Siitcii ineklerde Postpartum Rutin intrauterin Tedavilerin Fertiliteye Etkisi

Bu c¢alismada, ineklerde postpartum rutin intrauterin Dimetil Siilfo Oksid (DMSO), DMSO + oksitetrasiklin ve
intramuskular PGF2a uygulamalarinin fertiliteye etkisini belirlemek amaglandi. Bu amagla 150 bas inek
rastgele 3 gruba ayrildi. Vaginal akintilar1 ve uterus boyutlar1 1’den 3’e degisen o6l¢iide skorlandi. DMSO
gurubuna (n=47) postpartum 25-35 giin araliginda ilki, postpartum 40-55 giin aralifinda ikincisi olmak iizere
iki defa serum fizyolojikle seyreltilen %25’lik DMSO 120 ml intrauterin olarak verildi. Ayrica PGF2a luteolitik
dozda uygulandi. DO grubuna (n=46), postpartum 25-35 giin araliginda ilki, postpartum 40-55 giin aralifinda
ikincisi olmak tizere iki defa serum fizyolojik ile seyreltilen %25’lik DMSO ve 4 gr oksitetrasiklin 120 ml
intrauterin olarak verildi, PGF2a luteolitik dozda uygulandi. PG grubuna (n=42) 25-35 giin aralifinda ilki,
postpartum 40-55 giin araliginda ikincisi olmak tizere iki defa kas i¢i PGF2a luteolitik dozda uygulandi.
Vaginal akint1 skoru 1 olan ineklerde gebelik basi tohumlama sayisi akinti skoru 2-3 olanlara goére anlamh
derecede diisiik bulundu (p<0.05). Antibiyotik kullanilan grupta gebelik oranlar1 PGF2a ve DMSO kullanimina
gore farklihk gostermedi. Erken postpartum ddonemde intrauterin antibiyotik kullanimin fertilite
parametrelerine etkisinin PGF2a ve DMSO’dan farkli olmadig1 sonucuna varildi. DMSO’nun intrauterin rutin
kullaniminin oransal olarak fertiliteyi iyilestirdigi ancak daha fazla sayida inekte calisilmasi gerektigi
sonucuna varildi.

Anahtar Kelimeler: Dimetil sulfo oksid, Fertilite, Inek, Intrauterin, Rutin

GiRiS etkilemektedir (Armengol ve Fraile 2015). Postpartum
. dénemde sikhikla karsilasilan uterus enfeksiyonlari,
Ineklerde dogum sonrasi lireme performansi bir¢ok farkh konsepsiyon oranini azaltmakta, dogum-ilk tohumlama
sebepten et{(ilenmektfedir. In(?_gin laktasyon says, araligini uzatmaktadir. Ineklerde sikhkla Kkarsilasilan
postpartum don.em_de vucut kpndusyf)n skoru (_VKS) kaybi, uterus enfeksiyonlari, akut puerperal metritis, Kklinik
dogum  mevsimi,  ketozis,  hipokalsemi,  uterus endometritis ve subklinik endometritis seklinde ii¢c bashk
enfeksiyonlar1 gibi nedenler {ireme performansini olarak incelenmektedir. Akut puerperal metritis,
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pospartum 21 giin igerisinde, anormal biiylimiis uterus,
kirmizi-kahve renkte uterus akintisi, 39.5 °C ates, sistemik
enfeksiyon belirtileri, siit veriminde disiis, durgunluk ve
toksemi bulgularinin seyrettigi uterus enfeksiyonu olarak
tanimlanmaktadir. Postpartum 21. giinden sonra vaginada
purulent bir akintinin gorildiigi, sistemik bulgularin eslik
etmedigi uterus enfeksiyonlarina klinik endometritis
denilmektedir. Klinik endometritiste servikal ¢ap 7.5 cm ve
izeri olarak tespit edilmektedir. Siit ineklerinde Kklinik
endometritis prevalans1 15-60. giinler arasinda %23.6 ile
%42.6 arasinda degismektedir (Okawa ve ark. 2017).
Postpartum dénemde klinik belirti géstermeyen ineklerde
subklinik endometritisler goriilebilmektedir. Klinik olarak
endometritis goriilmeyen ancak fertilite problemi olan
ineklerden, sitobrush yontemi ile uterus ornegi alinip
polimorfoniikleer (PMN) hiicre sayisi arastirmasi yapilmis,
diisiik gebelik ile yiiksek PMN arasinda iliski bulundugu
bildirilmistir. Bu durumda subklinik endometritis
taniminin uygun olacagl Kasimanickam ve ark. (2004)
tarafindan belirtilmistir.

Endometritis nedeniyle olusan ekonomik kayiplarin en aza
indirilmesi icin en kisa siirede tedaviye baslanmasi
gerekmektedir. Endometritis tedavisinde amag¢ yangisal
degisikliklerin sonlandirilarak fertilitenin devaminin
saglanmasidir (Aslan ve ark. 1995; Sheldon ve ark. 2006;
Azawi 2008). Tedavide antibiyotik, hormon, fitoteropetik
ajan, antiseptik soliisyonu gibi maddeler intrauterin,
parenteral ya da kombine olarak kullanilabilmektedir.
Etkili bir endometritis tedavisi uterustaki inflamasyonu
durdurmali ve uterusun patojen bakteri yiikiinii immun
sistemin bas edebilecegi seviyelere diistirmelidir. Bunlari
yaparken uterusun savunma sistemini bozmamali ve
endometriyumda kalic1 hasarlar birakmamalidir (LeBlanc
ve ark. 2002). Endometritis tedavisi parenteral tedavi,
intrauterin tedavi veya her iki tedavinin beraber
uygulanmasi gibi secenekleri icermektedir. Parenteral
endometritis tedavisi genellikle puerperal metritis
olgularinda tercih edilmektedir. Siklikla antimikrobiyal
ajan ve hormonlar kullanilmaktadir. Klinik
endometritislerde ise c¢esitli antibiyotik ve antiseptik
ajanlar intrauterin yolla yaygin olarak kullanilmaktadir.
Fakat bunlarin ¢ogu intrauterin uygulama lisansina sahip
degildir (Pascotini ve ark. 2016). intrauterin yolla en ¢ok
tetrasiklinler kullanilmasina karsin etkinlikleri
tartismalidir (Armengol ve Fraile 2015). Intrauterin
antibiyotik secimi yaparken, antibiyotigin endometriyuma
irritan etkisi, anaerobik ortamdaki etkinligi, uterusun
derin dokularina yayilabilme kapasitesi ve siitte kalinti
durumu dikkate alinmalidir (Noakes ve ark. 2001).
Ozellikle direncli uterus enfeksiyonlarinda, etken
maddelerin uterusun derin katmanlarina ulasabilmesi i¢in
tasit madde olarak Dimetil Sulfo Oksid (DMSO)
kullaniminin yararl olabilecegi bildirilmektedir (Kiipliilii
ve ark. 2011). Dimetil Sulfo Oksid ilk olarak 1866 yilinda
Rus bilim insani Alexander Zaytsev tarafindan sentezlenen
bir organosiilfiir bilesigidir. Bu renksiz sivi polar ve polar
olmayan bilesikleri ¢dzen, suyun yaninda bir¢ok farkl
organik ¢oziicii ile karisabilen polar aprotik ¢oziictidiir
(Wexler 2005). Bir¢ok farkl tibbi kullanim alani bulunan
DMSO’'nun farmakolojik etkileri zar penetrasyonu,
antienflamatuar ozelligi, sinir blokaji etkisi ile lokal
analjezik etkisi, baz1 bakteri tiirlerinde bakteriostatik
etkisi, dilirezis etkisi oldugu, es zamanh uygulanan bir
ilacin aktivitesini arttirabilecegi, kollajen icin ¢dziicii
oldugu, immunite ve vazodilatasyonda nonspesifik olarak
artisa etkisi de dahil olmak {izere genis bir primer
farmakoloji alani bulundugu belirtilmistir. Dimetil Sulfo
Oksid, canlilarin viicut zarlarimi tahrip etmeden bir zari
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kolayca gecebilmektedir. Bu gecis esnasinda bir dizi bagka
bilesiklerinde gecisine izin vermektedir. Dokular1 iskemi
etkisine neden olabilecek durumlardan koruyabilecegi
belirtilen DMSO’nun, vazodilatasyonu ve trombosit
agregasyonunu da inhibe ettigi belirtilmektedir. Kan
dolasimi kanallarini agik tutarak hiicreler arasi doku
6demini azalttig1 bildirilmistir (Ley ve ark. 1989). Doku
yaralanmasi, dokularda iltihap ve eksiidasyon, hipoksik
hasarlar, bag doku nekrozuna neden olan bag doku
proliferasyonu, dolayisiyla belirli bir dereceye kadar
skarlasma meydana  getiren  vaskiiller  yanitla
sonug¢lanmaktadir (Ley ve ark. 1989).

Sirtd  fertilitesinin  optimum sartlarda devami icin
postpartum 3. haftadan sonra devam eden endometritis
olgularinin tedavi edilmesi gerekmektedir. Anormal
vaginal akinti bulunmayan ineklerde de uterus
enfeksiyonu bulunabilmektedir (Sheldon ve ark. 2006).
Ozellikle vaginitis ve metritis olgularinin klinik muayene
yontemleri ile tam olarak ayriminin yapilamamasi,
subklinik endometritis teshisi icin sahada sitolojik
yontemlerin uygulama zorlugundan dolay1 endometritis
teshisi koyulmadan dogum sonrasi biitiin ineklerin
tedaviye alinmasinin faydali olabilecegi diisiiniilmektedir.
Bu amacla calismada postpartum 25-35 ve 40-55.
gilinlerde, endometritis olup olmamasia bakilmaksizin
yapilan rutin intrauterin tedavilerin gelecek fertilite
tizerine etkileri arastirildi.

MATERYAL ve METOT

Calismada toplam iki farkli isletmede bulunan 150 bas
Holstein 1rki hayvan kullanildi. Calisma icin Mehmet Akif
Ersoy Universitesi, Veteriner Fakiiltesi, Etik Kurulu
tarafindan 271 numarali etik kurul raporu onay1 alinmistir.
Hayvanlar dogumdan sonra ciftlik sartlarinda, isletmenin
rutin diizenine uygun olarak hazirlanan karma rasyon ile
beslendi. Add libidum olarak ve siirekli ulasabilecekleri
yerlerde yeterli miktarda su bulunduruldu. ineklerde
muayene ve tedavi sonrasinda yapilan suni tohumlama
uygulamalari, tecriibeli bir teknisyen ya da veteriner
hekim tarafindan gergeklestirildi. Arastirmada kullanilan
ineklerin glic dogum durumlari, yavru zarlarinin atilma
zamani, metabolik, enfeksiydz hastalik durumlar1 kayit
altina alindi. Hayvanlara postpartum 25-35 giinler
arasinda rektal muayene uygulanarak uterusun involiisyon
durumu, akinti varsa skorlamasi yapildi. Buna gore uterus
invole olmus ve pelvik cat1 i¢cinde ise (1. derece), uterus
normalden biiylik ve pelvik ¢atidan biraz sarkmis ise (2.
derece), uterus belirgin sekilde biiyiik ve karin bosluguna
dogru sarkik ise (3. derece) seklinde puanland.

Vaginal akint1 puanlamasi; akinti yok veya saydam miikoz
ise (1. derece), yer yer purulent partikiiller iceren miikoz
akintiysa (2. derece), ¢ok miktarda purulent akintiysa (3.
derece) seklinde yapildi. Bu muayeneler gergeklesirken
5’lik sisteme gore viicut kondisyon skorlar1 da kaydedildi.
Postpartum 40-55 giinlerde rektal muayene ve akinti
skorlamasi ayni skala kullanilarak tekrarlandi. Genel
durumu bozuk, klinik ve metabolik olarak sorunlu, siddetli
tirnak hastalif1 olan, ketozis tedavisi géren, abomasum
deplasmani geciren, ovaryum Kkisti bulunan ve g¢alisma
sirasinda mastitis tedavisi goren inekler arastirmadan
cikartildi. Inekler uterustan gelen icerige ve involiisyon
durumlarina bakilmaksizin, rastgele olarak her gruptaki
hayvan sayisi esit olacak sekilde 3 farkl gruba ayrildi. Bu
gruplar DMSO, DO ve PG olarak isimlendirildi.

Grup DMSO: Bu gruptaki ineklere ilk uygulama postpartum
25-35 giin araliginda, ikinci uygulama postpartum 40-55
gilin araliginda olacak sekilde iki defa serum fizyolojikle
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seyreltilen %25’lik DMSO (Dimethyl Sulfoxide Extra Pure
Emplura; Merck Millpore Co., Germany)dan 120 ml
intrauterin olarak verildi. Ayrica intrauterin tedavi
giinlerinde kas i¢i olarak PGF2a (Gestavet Prost;
Laboraorios Hipra Girona, Spain) luteolitik dozda
uygulandi.

Grup DO: Bu gruptaki ineklere ilk uygulama postpartum
25-35 gilin araliginda, ikinci uygulama postpartum 40-55
gilin araliginda olacak sekilde iki defa serum fizyolojik ile
seyreltilen %25’'lik DMSO ve 4 gr oksitetrasiklin
(Primavilin LA; Vilsan, Ankara, Tirkiye) 120 ml intrauterin
olarak verildi. Ayrica intrauterin tedavi giinlerinde kas i¢i
olarak PGF2a luteolitik dozda uygulandi.

Grup PG: Bu gruptaki ineklere ilk uygulama postpartum
25-35 gilin araliginda, ikinci uygulama postpartum 40-55
glin araliginda olmak tizere iki defa kas i¢ci PGF2a luteolitik
dozda uygulandi.

Tim gruplarda postpartum 70 giliniinii dolduran inekler
10 giin dogal kizginlik icin izlendi. Uygulama sonrasi
postpartum 70. giinden sonra tiim gruplarda 10 giin
boyunca dogal kizginlik takipleri yapildi. Kizginlik takipleri
sabah ve aksam saatlerinde klinik go6zlem ayrica
pedometre Kkayitlarinin izlenmesi yolu ile takip edildi.
Dogal kizginlik gostermeyen inekler ovsync yontemi ile
tekrar senkronize edilerek tohumlandl. Tohumlanan
ineklerde 30 giin sonra transrektal USG yontemi ile gebelik
teshisleri yapildi. USG kontroliinde gebelik negatif sonug
veren inekler isletmenin rutin reprodiiksiyon ydnetimine
gore takip edildi. Uygulama gruplarinda bulunan ineklerde
yeniden klinik endometritis teshisi yapildiginda ise 50 cc
(Primavilin LA; Vilsan, Ankara, Tirkiye) intrauterin
oksitetrasiklin tedavisi uygulandi ve kayit altina alindu.

Postpartum yaklasik 240 giinii dolduran ineklerde grup
basina gebelik orani, agik glin ortalama sayisi, gebelik
basina tohum sayisi, ilk tohumlama gebelik orani gibi
fertilite parametreleri incelendi. Calisma boyunca
toplamda 15 adet hayvan genel durum bozuklugu, klinik
metabolik hastalik, siddetli tirnak enfeksiyonu, mastitis vb.

nedenlerden dolayr ikinci muayene-tedavi uygulamalari
yapilmadan ¢alismadan ¢ikarild.

Gebelik basina tohumlama sayisi = Tohumlanan hayvan
sayis1 / Gebe kalan hayvan sayisi,

Gebelik oranmi1 = (Gruptaki gebe hayvan sayisi/ Gruptaki
tiim hayvanlarin sayis1) X 100 seklinde hesaplanmistir.

Gruplarda agik giin ortalamasi hesaplamasinda ise
hayvanlarin dogumundan gebe kaldig1 aralia kadar olan
stire alinmistir. Calisma bittigi giin gebe kalmayan
hayvanlar, sagilan giin sayis1 alinarak ortalamaya dahil
edilmigtir.

istatistiksel analiz

Mehmet Akif Ersoy Universitesi Veteriner Fakiiltesi
Hayvan Saghg Ekonomisi ve Isletmeciligi Anabilim
Dal'nda SPSS programu kullanildi, sonuglar ortalama *
standart sapma (SD) seklinde verildi. P<0.05 degerleri
anlaml kabul edildi. Tim gruplara ait deneklerin uterus
skorlar1 ve akinti skorlari i¢in tek yonlii varyans analizi
kullanildi. Akint1 skorlamasi ve gebelik basina tohumlama
sayilari, hayvanlarin gruplara gore gebelik oranlari, ilk
tohumlama sagmal giin ortalamasi, ilk tohumlama gebelik
orani, acik giin sayisi, ortalama sagmal giin sayis1 ve 3
tohumlama sonrasinda gebelik bulgular1 gibi fertilite
parametrelerini degerlendirmek icin Pearson ki-kare testi
uygulandi. Ayrica, uterus boyutlarina gore agik giin
ortalamalarinda farkliliklar tek yonlii varyans analizi ve
Tukey testi uygulanarak degerlendirildi.

BULGULAR

Tiim gruplar i¢cin 1. ve 2. muayene bulgularina gore
ortalama uterus skorlari, ortalama akinti ve VKS skorlari
Tablo 1’de gosterilmistir. Sadece DMSO grubunda dort
inekte birer defa daha intrauterin oksitetrasiklin
uygulamasiyla endometritis tedavisi yapilmistir.

Gruplar arasinda 1. ve 2. muayenede uterus skorlari ve
akinti skorlar1 arasinda istatistiki olarak onemli bir fark
goriilmedi (P >0.05).

Tablo 1. Muayenelerde belirlenen ortalama uterus skorlari, ortalama akinti ve VKS skorlar1 (P>0.05)

Table 1. Average uterine, vaginal discharge and body condition scores determined in examinations (P>0.05)

Gruplar DMSO (n=47) DO (n=46) PG (=42)
1. Muayene Uterus Skorlari 1.5+0.6 1.2+0.6 1.5+0.5
2. Muayene Uterus Skorlar1 1.2+0.5 1.1+0.5 1.3x0.4
1. Muayene Akinti Skorlar1 1.1+ 0.6 1.1+£0.6 1.7+0.5
2. Muayene Akint1 Skorlar1 1+0.4 1.1+0.4 1+0.1
1. Muayene VKS skorlar1 2.9£0.3 2.7x0.2 2.9£0.3
2. Muayene VKS skorlari 3%0.3 2.9x0.2 2.9£0.2
Uygulama Sonrasi Endometritis 4 - -
Tablo 2. Grup ayrimi yapilmadan vaginal akint1 skorlamasi ve fertilite parametreleri
Table 2. Vaginal discharge scoring and fertility parameters without group discrimination

Akinti Skor 1 (n=113) Akint1 Skor 2 ve 3 (n=22) P Degeri
Gebelik Orani 82.30%2 63%P P<0.05
Gebelik Basina Tohum Sayisi 3.61+2.12 6+2b P<0.05
Acik Giin Ortalamasi 152+75.8 175+81.9 P>0.05
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Tablo 3. Grup ayrimi yapilmadan uterus skorlamasi ve fertilite parametreleri
Table 3. Uterine scores and fertility parameters without group discrimination

Gruplar Uterus Skor 1 Uterus Skor 2 Uterus Skor 3 P Degeri
(n=72) (n=53) (n=10)

Gebelik Orani 72%72b 86%? %50P P<0.05

Gebelik Basina Tohum Sayisi 3.6%2.1a 3.8+2.1b 7.2+2.5 P<0.05

Acik Giin Ortalamasi 151.8+76.1 156+77.2 186.7+83.5 P>0.05

Tablo 4. Gruplarda bazi fertilite parametreleri (p>0.05)

Table 4. Some fertility parameters in groups (p>0.05)

Gruplar DMSO (n=47) DO (n=46) PG (n=42)

Grup gebelik orani %87(41/47) %71.73(33/46) %78(33/42)

Dogum-ilk tohumlama aralig1 78.1+27.6 90.1+29.9 81+27.8

{Ik tohumlama gebelik orani %31.91 (15/47) %34.78 (16/46) %33 (14/42)

Gebelik Basina Tohum Sayisi 243 2.66 2.33

Acik Giin Ortalamasi 149+75.9 171+£74.6 147+80.1

Sagilan giin sayis1 * 241.2 240.1 243.3

3 tohumlama sonrasi gebelik orani %74 (35/47) %65 (30/46) %62 (26/42)

* Fertilite degerlendirmelerinin giinii baz alinmistir.

Grup ayrimi yapilmaksizin olusturulan akinti skorlamasi
ve fertilite parametreleri Tablo 2’de belirtilmistir. Akinti
skorlamasi ve gebelik basina tohumlama sayilar1 arasinda
ise istatistiki olarak 6nemli bir fark bulunmustur (P<0.05).
Gebelik orani, akinti skoru 1 olan hayvanlarda 2-3 olanlara
gore daha yiiksek bulundu (P <0.05). Akint1 skorlamalar1
ile acik giin sayis1 arasinda istatistiki olarak fark
bulunamamistir. Agik giin sayisi ile akinti skoru arasinda
fark bulunmasa da skor 2-3 olan hayvanlarda ortalama
acik glin sayist daha yiiksek tespit edilmistir. Ayrica
gruplar arasinda akinti ve uterus muayene skorlamalari
arasinda istatistiki a¢idan bir fark bulunmasa da 2.
muayenelerde oransal olarak bir iyilesme oldugu
saptanmistir. Grup ayrimi yapilmaksizin olusturulan
uterus skorlamasi ve fertilite parametreleri tabloda
belirtilmistir (Tablo 3). Uterus skoru 2 ve 3 olanlarda
gruplar arasinda gebelik oranlarinda istatistiki bir fark
bulunmus (p<0.05), uterus skoru 1 ve 2 olan gruplar
arasinda ise istatistiki bir fark bulunamamistir. Gebelik
basina tohumlama sayisinda da, uterus skoru 1 ve 2
olanlarda istatistiki fark bulunmustur. Skor 1 ve 2
olanlarda oransal olarak skor 3 olanlara goére fark
olmasina ragmen, istatistiki fark bulunamamistir. Uterus
boyutlarina gore degerlendirildiginde ise, agcik giin
ortalamasinda istatistiki fark bulunamamistir. Tablo 4'de
gruplara gore gebelik oranlari, ilk tohumlama sagmal giin
ortalamasi, ilk tohumlama gebelik orani, gebelik basina
tohumlama sayisy, agik gilin sayisi, ortalama sagmal giin
sayisl ve 3 tohumlama sonrasinda gebelik bulgular1 gibi
fertilite parametreleri gosterilmistir. Gruplar arasinda
istatistiki fark bulunmamistir (P>0.05).

TARTISMA ve SONUC

Dogum sonrasi bakteriyel kontaminasyon olusan
hayvanlarda postpartum ilk 3 haftalik siire igerisinde
bakterilerin bir¢ogu elimine edilmektedir. Bu dénemde
endometriyumun involiisyon siireci normal sekilde devam
ediyorsa ilk 3 haftalik periyotta intrauterin tedavi
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girisimleri gereksiz bulunmaktadir (LeBlanc ve ark. 2011).
Ancak daha sonra ki giinlerde devam eden enfeksiyonlarda
ise enfeksiyon kaynaginin hayvanin immun sistemi
tarafindan elimine edilebilme oran1 %33 civarindadir
(Sheldon ve ark. 2009). Postpartum vaginal akinti
skorlamasinin bir sonra ki fertilite ile iligkili oldugu
bilinmektedir. Guliodori ve ark. (2017) postpartum 28.
glinden sonra yapilan vaginal akinti skorlamasi ve gebelik
oranlarinin birbiriyle iligkili oldugunu belirtmislerdir.
Postpartum ilk 100 giinde vaginal akinti skoru 0 olanlarda
gebelik oraninin %51.1 (n=1615), vaginal akinti1 skoru 1
olanlarda %40.7 (n=194), vaginal akint1 skoru 2 olanlarda
%24.2 (n=136) seklinde azaldigini bildirilmistir (Guliodori
ve ark. 2017). Arastirmacilar vaginal akinti skorunun
artmasinin ilk tohumlama gebelik oranlarini azalttigini ve
gebe kalma icin  gereken stireyi uzattigini
belirtmektedirler. Bu arastirmada da vaginal akinti
skorlariyla fertilite parametrelerinin iliskili oldugu
gorilmektedir. Akinti skoru 1 olarak tespit edilen
hayvanlarin gebelik basina tohumlama sayilari daha diisiik
olarak belirlenirken, akinti skoru 2-3 olan hayvanlara gore
ise aradaki farkin istatistiki olarak anlamli oldugu
gorilmistiir (p<0.05). Vaginal akintida purulent
partikiillerin goriilmesinin seksiiel siklusun baslamasini
geciktirdigi (Mateus ve ark. 2002), progesteron tretimini
azalttign (Williams ve ark. 2007), uterus ortamini bozdugu
(BonDurant 1999) ve embriyonik gelisimi olumsuz
etkiledigi ve fertiliteyi dislirdiigic (Knutti ve ark. 2000)
belirtilmektedir. Baez ve ark. (2015) uterus boyutlariyla
gebelik basmma tohumlama sayisimin iliskili oldugunu,
uterus hacmi biiytik olan ineklerin tohumlama / gebelik
oranin yiiksek oldugunu belirtmislerdir. Bu ¢alismada
uterus skorlamasi 1 ve 2 olan hayvanlarda gebelik basina
tohumlama oranlar1 arasinda istatistiki olarak fark
bulunmustur (p<0.05). Uterus skoru 3 olan grupta, uterus
skoru 1-2 olan gruba gore sayisal olarak gebelik basina
tohumlama orani1 yiiksektir. Ancak istatistiki olarak
anlamli bir fark bulunamamistir. Bu durumun 6érneklem
sayisinin az olmasindan kaynaklandig1 disiiniilmektedir.
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Arastirmacilar dogum o6ncesi viicut kondisyon skorunun
postpartum endometritislerin  kendiliginden iyilesme
oranmi etkiledigini belirtmektedirler (Giuliodori ve ark.
2017). Dogum oncesi VKS 2.75- 3.25 arasinda olan
ineklerde kendiliginden iyilesme orani VKS 2.75’ ten kiiciik
veya 3.5 ten biiyiilk olan ineklerdeki oranlardan daha
ylksek bulunmustur. Bu arastirmada dogum o6ncesi VKS
bilinmediginden boyle bir etkiyi gozlemlemek miimkiin
olmamistir. Ancak postpartum VKSnin 2.5 altina
diismemesi ve 2. muayene zamaninda VKS artisinin
goriilmesi siddetli bir negatif enerji dengesi yasanmadigini
gostermektedir. Postpartum asir1 VKS kaybeden ineklerde
metabolik profil ve immun baskilanmaya bagh olarak
endometritis olasiiginin arttifi ve bununda disiik
fertiliteye neden oldugu bildirilmektedir. Negatif enerji
dengesinin sadece endometritis insidensini arttirmadigi
ayni zamanda endometritisin iyilesme orani ilizerine de
etkili oldugu bildirilmektedir (Giuliodori ve ark. 2017).

Okawa ve ark. (2017) postpartum uygulanan PGF2a
tedavisinin korpus luteum varlhigina bakilmaksizin %83.9
klinik iyilesme gosterdigini bildirmislerdir. Arastirmacilar
PGF2a uygulamasindan sonra vaginal akinti durumuna
bakarak yaptiklar1 endometritis teshisinde insidensin
onemli derecede azaldigini bildirmektedirler (LeBlanc ve
ark. 2002). Bununla birlikte 35 ve 49. giinlerdeki ¢ift doz
PGF2a tedavisinin sitolojik olarak teshis edilen
endometritislerde fertiliteyi iyilestirmedigi
bildirilmektedir (Dubuc ve ark. 2011). Giuliodori ve ark.
(2017) da purulent vaginal akint1 goriilen ineklerde PGF2a
uygulamasinin fertiliteye olumlu bir etkisi olmadigini
belirtmislerdir. Postpartum PGFZa uygulamasi ile ilgili
arastirmalarda celigkili sonuglar oldugu goriilmektedir.
Bazi vakalarda PGF2a tedavisinin etkisiz kalmasinin
nedeninin endometritisin siddeti ile ilgili olabilecegi
belirtilmektedir. Sunulan arastirmada ilk doz PGF2a
sonrasinda vaginal akintida purulent partikiillerin azaldig:
gozlenmis fakat fark istatistiki olarak anlamsiz
bulunmustur. Arastirmamizda tek basmma PGF2a
uygulamasi yapilan gruplar, fertilite agisindan intrauterin
tedavi yapilan DMSO ve DO gruplarina benzer sonuglar
vermistir.  Intrauterin  antibiyotik  uygulamalarinda
kullanilan antibiyotigin tilirline gore siitte antibiyotik
kalintisi  olusmaktadir (Gorden ve ark. 2016).
Antibiyotiklerin bu risklerinden dolay1 PGF2a ile
endometritis tedavisi 6nemli bir avantaj saglamaktadir.
Intrauterin uygulamalarin is giicii gerektirmesi ve inek
acisindan daha fazla stres olusturmasi PGF2a
uygulamasinin bir diger 6nemli avantajlarindan birisidir.
Escherichia coli, Pseudomonas aeruginosa, Chlamydia
penumonia gibi Gr (-) bakteriler kisraklarda kronik
endometritisin ana nedenleri arasinda gosterilmektedir
(Kristen ve ark. 2017). Kronik endometritise neden olan
bu Gr (-) bakteriler biyofilm olusturmak suretiyle uterusun
savunma  mekanizmalarindan  ve  antibiyotiklerin
etkisinden Kkagabilmektedir. Ozellikle mastitis, metritis,
endometritis, pneumoni ve yara enfeksiyonlarinda
biyofilm olusturan bakteriler saptanmistir. Kisraklarda
DMSO, mukus, eksudat ve biyofilm gibi bariyerleri elemine
etmesi ozelliginden dolay1 klinik olgularda
kullanilmaktadir. Kisrak endometriyumunda {tilserasyona
ve inflamatuar hiicre olusumuna yol agmamasindan dolay1
%30’luk DMSO soliisyonu endometritis tedavisinde
kullanilmaktadir.  Kronik  endometritis tedavisinde
DMSO’nun etkilerinin kismen kan dolasiminin artmasina
neden olmasi, kismen de dokularda anti-iskemik ve
hipoksik  koruyucu mekanizmalarla iligkili oldugu
bildirilmektedir (Ley ve ark. 1989). Kristen ve ark. (2017)
%30 luk DMSO'nun E. coli ve C. pneumonia tarafindan

olusturulan biyofilmleri par¢aladigin1 ve canli bakteri
sayisini azalttigini gostermistir. Ayrica kisraklarda DMSO
kullaniminin anti-inflamatuar etkisinden dolayn
endometriyal histolojik yapiy1 iyilestirdigi, intrauterin
tedavide yardimct tedavi olarak kullanilabilecegi,
endometritis tedavisinde kullaniminin gebelik oranlarini
iyilestirebilecegi belirtilmektedir (Ley ve ark. 1989).

ineklerde endometritis tedavisi amaciyla DMSO’nun
kullanimiyla ilgili az sayida arastirmaya rastlanmistir. Bu
nedenle DMSO’nun inek endometriyumundaki etkileri tam
olarak  bilinmemektedir. Ancak benzer bir etki
mekanizmasiyla inek endometritislerinde de tedaviye
katki saglama potansiyeli bulunmaktadir. Ahmadi ve ark.
(2017) Klinik endometritis belirtisi gdstermeyen repeat
breeder ineklerde endometriyumda biyofilm {ireten
bakteriler bulundugunu bildirmislerdir. Arastirmacilar
%10’luk DMSO soliisyonuyla uterus lavaji yapmanin
biyofilm iireten bakteri sayisin1 yar1 yariya azalttigim
gostermislerdir. Bu azalisin  nedeninin DMSO’nun
mukolitik o6zelligi ve bakteriyel biyofilm olusumunu
engellemesi  oldugu disiinilmektedir. Uterus ici
antibiyotik uygulamasindan 6nce DMSO ile uterus lavaji
yapmanin antibiyotik etkinligini arttirdigy
bildirilmektedirler (Ley ve ark. 1989). Bu calismada
antibiyotiklerle beraber DMSO’nun kullanimi diger
gruplara gore istatistiki acidan o6nemli bir fark
olusturmadi. Uterus ici antibiyotik uygulamasini DMSO ile
beraber yapmak yerine, antibiyotik uygulamasi éncesinde
DMSO ile uterus lavaji yapmanin endometritis tedavisinde
daha iyi sonuglar vermesi beklenebilir. Bu ¢alismada
DMSO’nun tek basina kullanildigi grup gebelik agisindan
oransal olarak daha yiiksek bulunmustur. Antibiyotigin
etkisini arttirmak amaciyla DMSO ve oksitetrasiklinin
beraber kullanilmasi fertilite parametreleri agisindan bir
fark  olusturmadi. Bu durumun oksitetrasiklinin
endometriyal iritasyona neden olmasindan
kaynaklanabilecegi diisiiniildii. Ineklerde endometritis
tanist  koyulmadan dogrudan postpartum tedaviye
alinmalar1  endometritis bulunmayan ineklerin de
intrauterin tedavi gormesine neden olmaktadir. Bu yilizden
saglikli bir endometriyuma sahip olan ineklerde
oksitetrasiklin  tedavisi sonrasinda  kimyasal bir
endometritis olusmasi muhtemeldir. Bu kimyasal
endometritis riski DO grubundaki diisiik gebelik
oranlarinin nedenini agiklayabilir.

Ineklerde endometritis tedavisinde intrauterin
oksitetrasiklin uygulamasi yaygin olarak kullanilmaktadir.
Uterus ic¢i antibiyotik uygulamalarinda amag¢ bakterilerin
tamamini elimine etmek degil, bakteri sayisini uterus
savunma mekanizmasinin bas edebilecegi miktara
diisiirmektir. Intrauterin oksitetrasiklin uygulamasi,
endometriyum iizerinde dogrudan irrite edici etkiye neden
olabilmekte, inflamatuar yanmiti uyarmakta, uterus
savunma reaksiyonlari ve uterus lumeninde
polimorfoniikleer (PMN) loékosit infiltrasyonunu tesvik
edebilmektedir. Ayrica uterus dokularinin
rejenerasyonunu da saglayabilmektedir (Cohen ve ark
1995; Noakes ve ark. 2001). Intrauterin antibiyotik
uygulamasinda elde edilen tedavi etkisinin
endometriyumdaki irritasyondan mi yoksa antibakteriyel
etkiye bagl olarak mi1 sekillendigi net olarak agiklik
kazanmamigtir (Kaya 2008). intrauterin oksitetrasiklin,
paranteral PGF2a ve dstradiolliin endometritis tedavisinde
kullanildig1 bir ¢alismada, tedavi edilen tiim hayvanlarda
genel basar1 oranit %68 olarak bulunmus, oksitetrasiklin
kullanilanlarda %72, PGF2a kullanilanlarda %67, 6strodiol
kullanilanlarda ise %62 olarak bulundugu belirtilmistir.
Oksitetrasiklinin dstradiolden daha etkili sonu¢ verdigi
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hafif endometritisli inekler hari¢, tedavilerin basari
oranlar1 arasinda anlamh bir fark olmadig: bildirilmistir
(Sheldon ve Noakes 1988). Onceki yillarda yapilan
calismalarda intrauterin oksitetrasiklin kullaniminin
fertilite agisindan daha basarii oldugu bildirilmektedir
(Sheldon ve Noakes 1988; LeBlanc ve ark. 2002). Ancak
inek endometritislerinden yaygin olarak izole edilen
Truperalla pyogenes gibi bakterilerin son yillarda
oksitetrasikline  karsi  giderek  diren¢ kazandigi
gorilmektedir (Malinowski ve ark 2011; Zhang ve ark
2017). Bu ¢alismada da intrauterin antibiyotik uygulamasi,
kontrol grubuna gore fertilite agisindan 6nemli bir fark
olusturmamistir. Benzer sekilde Cetin ve ark. (2018)
oksitetrasiklin igeren rutin intrauterin antibiyotik
uygulamasinin gebelik oranmi {izerine etkisinin, hig¢bir
uygulamanin yapilmadigi kontrol grubundan farkh
olmadigini bildirmistir. Diger taraftan oksitetrasiklin,
intrauterin olarak uygulansa bile yiiksek miktarlarda siite
gecebildigi ve bunun metritisin derecesiyle de iligkili
oldugu bildirilmektedir (Gorden ve ark. 2016).
Oksitetrasiklinin intrauterin uygulanmasindan sonra 1-8
glin arasinda siitte kalintiya neden olabilecegi
belirtilmektedir (Makki ve ark. 2016). Bu nedenle
intrauterin oksitetrasiklin uygulanan inekler ayr1 bir
sekilde sagilacagi icin ciftliklerde yonetimsel sorunlar
meydana gelmektedir. Antibiyotiklerin, siitte kalinti
sorunu olusturmalari da géz 6niine alindiginda (Gorden ve
ark. 2016) intrauterin kullanimlari bile giderek daha ¢ok
sorgulanmaktadir.

Calismada postpartum 15 giin arayla yapilan cift doz
PGF2a tedavisinin fertilite agisindan intrauterin tedaviler
kadar olumlu sonu¢ verdigi belirlenmistir. Postpartum
birinci ve ikinci muayenede belirlenen vaginal akinti ve
uterus skorlarinin da uygulanan tedavilere bakilmaksizin
gelecek fertilite agisindan o6nemli bilgiler sagladigl
gorillmiistiir. Intrauterin DMSO uygulamasi sonrasi gebelik
oranlarinin diger gruplardan daha yiiksek oldugu
gozlenmis, fakat bu fark istatistiki a¢idan o6nemli
bulunmamistir (P>0.05). Intrauterin antibiyotik
uygulamasinin yapildigl grup ise fertilite parametreleri
acisindan oransal olarak daha diisiik bulunmustur.

1- Arastirmada DMSO’nun gebelik oranlar iizerine etkisi
istatistiki olarak ortaya koyulamadi. Ancak sayisal olarak
olumlu bir fark mevcuttur. Sayica arttirilmis bir
popiilasyonda DMSO uygulamasinin fertiliteye olan
etkisini daha net ortaya koyabilecegi,

2- Postpartum vaginal akinti skorlamasinin gelecek
fertilite acisindan ¢ok 6nemli bir parametre olabilecegi,

3- Erken postpartum ddénemde, rutin olarak intrauterin
oksitetrasiklin uygulamasinin fertilite parametrelerini
olumlu etkilemedigi,

4- Intrauterin oksitetrasiklin uygulamasinin  erken
postpartum dénemde (25-35 giin), PGF2a ya da DMSO ya
gore fertilite parametrelerinde fark saglamamasi,
antibiyotik kalinti problemi ve wuygulama zorlugu
distintildiigiinde  kullanimmin  tekrardan  godzden
gecirilmesi gerektigi sonucuna varildi.

CIKAR CATISMASI
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ABSTRACT In this study, synthetic ascorbic acid (100 mg/kg) or different doses of rosehip fruit (5, 10 and 15 g/kg) as a
source of ascorbic acid were added to the rations of Nick Brown laying hens grown under cold stress and the
effects of these supplements on laying performance, egg quality, egg yolk color values, live weight changes,
rectal temperature, feed consumption and feed conversion ratio were investigated. 120 Nick Brown laying hens
at the ages of 24 weeks were used and feed and water were provided ad libitum. During the 12 weeks of trial, a
photoperiod of 16 hours of light and 8 hours of dark was applied, and the temperature was set at 24°C for 12
hours, 14°C for 12 hours to induce cold stress. It was observed that egg weight, egg white weight and shell
weight, as well as feed conversion ratio, decreased in all supplementation groups in comparison to the control
group, while yolk weight, Roch color scale and feed conversation ratio increased in all supplementation groups
in comparison to the control group, and the egg yolk index, egg white index and Haugh unit values were found
to be lower in the group that received 10 g/kg of rosehip fruits supplement than in the other groups. It were
determined that in terms of laying performance, weekly number of eggs, egg yield, total egg weight and values
of egg yolk and redness were numerically higher in the group that was given 15 g/kg of rosehip fruits in
comparison to all other groups, but the supplements did not change the rectal temperature values.

Keywords: Laying hen, Rosehip fruit, Ascorbic acid, Egg quality, Feed conversion

0z Soguk Stresi Altinda Yetistirilen Yumurtaci Tavuklarin Rasyonlarina Farkh
Diizeylerde Katilan Kusburnu Meyvesinin Yumurta Verimi ve Ozellikleri ile Canli
Agirhik Degisimi ve Yemden Yararlanma Uzerine EtKisi

Soguk stresi altinda yetistirilen Nick Brown yumurtaci tavuk rasyonlarina sentetik askorbik asit (100 mg/kg)
veya askorbik asit kaynagi olarak farkli dozlarda (5, 10 ve 15 g/kg) kusburnu meyvesi katilmasinin
yumurtlama performansi, yumurta Kkalitesi, yumurta sarisi renk degerleri, canli agirhk degisimleri, rektal
sicaklik ve yem tiikketimleri ile yemden yararlanma oranlari {izerine etkileri arastirllmistir. Calismada 24
haftalik yastaki 120 adet kahverengi yumurtact Nick Brown tavuklar kullanilmis, yem ve su serbest olarak
verilmistir. 12 haftalik deneme siiresince 16 saat aydinlik; 8 saat karanlik aydinlatma programi uygulanmis,
deneme iinitesinde sicaklik 12 saat siireyle 24 °C, soguk stresi olusturmak amaciyla da 12 saat stireyle 14 0C
olarak ayarlanmistir. Yumurta agirhg, ak agirhg ve kabuk agirligi ile yemden yararlanma degerleri tiim katki
gruplarinda kontrol grubuna gore azaldigy, sar1 agirligi ve Roch renk skala degeri ile yemden yararlanma orani
degerleri tiim katki gruplarinda kontrol grubuna gore arttigl, yumurta sar1 indeksi, yumurta ak indeksi ve
Haugh birimi degerlerinin 10 g/kg kusburnu katilan grupta diger katki gruplarindan diisiik oldugu tespit
edilmistir. Yumurtlama performansi olarak, haftalik yumurta sayisi, yumurta verimi ve toplam yumurta agirhgi
ile yumurta saris1 ve kirmiziligi degerleri, rasyonlara 15 g/kg diizeyinde kusburnu meyvesinin katilmasi
durumunda sayisal olarak diger tiim gruplardan daha yiiksek degerde oldugu, katkilarin rektal sicaklik
degerlerini degistirmedigi tespit edilmistir.

Anahtar Kelimeler: Yumurta tavugu, Kusburnu meyvesi, Askorbik asit, Yumurta kalitesi, Yemden yararlanma
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GiRiS

Hayvan beslemede alanindaki yem katki maddelerinin
kullaniminda belirli kurallara uyulmasi gereklidir. Bununla
ilgili baz1 diizenlemeler yapilmistir. Buna gére yem katki
maddeleri; insan saglgi, hayvan saghgl veya cevre
izerinde olumsuz bir etkiye sahip olmamali, kullaniciy1
yaniltici sekilde sunulmamali, hayvansal iriinlerin belirli
ozelliklerini bozarak tiiketiciye zarar vermemeli ya da bu
ozellikler ile ilgili olarak tiiketiciyi yaniltici olmamahdir
(Anonim 1). Avrupa Parlamentosu ve konsey tiiziigii (EC)
1831/2003, yem katki maddeleri ile ilgili 70/524/EEC
konsey direktifi ile CoE 403 numarali Rosa canina bitkisini
dogal iiriin olarak tanimlanmis ve yem katki maddesi
olarak kabul etmislerdir (Anonim 2). Rosa canina
meyveleri, soguk alginhgi, nezle, hafif enfeksiyon
hastaliklari, halsizlik, hazimsizlik ve gastrit tedavisinde
kullanilmaktadir (Bown 1996). Kusburnu meyvesinin
saglik agisindan 6nemi zengin vitamin ve minerallerinin
yani sira bioflavonoidler ve karotenodiler (likopen, zeta-
karoten, beta-karoten, ksantofil, neoksantin ve lutein)
iceriginden ileri gelmektedir (Cinar ve ark. 2004).
Kusburnunun en énemli bilesenlerinden biri olan askorbik
asitin (C vitamini) miktari, tiirler arasinda biiylik bir
varyasyon gostermekte olup Tiirkiye’de yapilan
arastirmalarda bu degerin 417.3-3062 mg/100g arasinda
degistigi bildirilmistir (Celik 2005). Konya'da yetisen
kusburnu meyvesinde C vitamini miktar1 2365 mg/100g
olarak tespit edilmisken bu rakam Kastomonu'da 2712
mg/100g’'a olarak bulunmustur. Bu farklilik, mevcut
calismada kullanilan kusburnu meyvesinin yetistigi
bolgenin yiiksek rakimina ve giinesli giin saymin daha
fazla olmasina atfedilebilir. C vitamininin en biiytik 6zelligi
viicudumuzda olusan serbest radikalleri yok etmesidir
(Saragoglu 2006) ve bu o6zelliginin yani sira anti stres
faktor olarak kanath rasyonlarinda kullanilmaktadir
(Njoku 1986; Kutlu ve Forbes 1993). Sonbaharda besiye
aliman hindilerde askorbik asit (0, 50, 100, 150 mg/kg)
uygulamasinin besi performansi iizerine olumlu bir etkisi
olmadig1 bildirilmis, soguk stresini 6nlemede askorbik
asidin etkisinin daha belirgin olarak ortaya konulabilmesi
icin daha yiiksek dozlarda ve daha soguk bolgelerde
calismalarin yapilmasi 6nerilmistir (Degirmencioglu ve Ak
2003). Kanath yetistiriciliginde ekonomik bir iiretimin
yapilabilmesi i¢in  stres faktorlerinin  6nlenmesi
gerekmektedir. Ciinkii stres durumunda verim igin
kullanilacak besin maddelerinin bir boliimii yasami devam
ettirebilmek i¢in harcanmakta bu da hayvanin saghgini ve
verimini olumsuz yoénde etkilemektedir. Kanath kiimes
hayvanlar1 diger ¢iftlik hayvanlarina oranla stres
faktorlerine karsin daha duyarli olup, ortamin sicakligl
onemli bir stres faktorii olarak hayvanlarin saghgini ve
verimini olumsuz yoénde etkilemektedir (Alves ve ark.
2012; Lara ve Rostagno 2013) Diinyanin bir¢ok bolgesinde
oldugu gibi Tirkiye’de de kanath {iretimi, 1s1 stresinden
olumsuz etkilenmektedir. = Kusburnu, tiim meyve ve
sebzeler arasinda en yiiksek C vitamini varligina sahip
olmasi ve antioksidan aktiviteye sahip karoten igerigi ile
dikkat ¢ekmektedir (Agaoglu 1987; Erge 2007; Duru
2008). Antioksidan kapasitenin koruyucu giiciiniin asildig1
stres kosullar1 altinda, oksidatif stresin hasar olusturan
etkileri ortaya c¢ikmaktadir (Manisha ve ark. 2017).
Hayvanlar {zerinde yapilan denemelerle kusburnu
tohumlarinin kolesterol ve trigliserid oranimi diiglirdiigii
belirlenmis, bu nedenle kusburnunun diyetik insan
gidalarinda bir bilesen olarak kullanilabilmesinin uygun
olacagl kanaatine varilmistir (Kadakal ve Nas 2004). Bu
nedenle soguk stresine bagh olarak gelisecek oksidatif
stresin kusburnu ile azaltilabilecegi, karacigerde kolesterol
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sentezinde rol oynayan enzimleri inhibe ederek ve LDL
reseptorlerinin aktivitesini artirarak plazma Kolesterol
konsantrasyonunun kusburnu ile disiiriilebilecegi timit
edilmektedir.

Ayrica, stress kosullarinda glikokortikoidlerin siirekli
salinimina bagh olarak gelisen protein yikimi, yaglanmanin
artmast ve hiperglisemi gibi metabolik bozukluklarin
kusburnu ile 6nlenebilecegi ve buna bagl olarak gelisecek
olan oliim kayiplarinin da kusburnu ile azaltilacag timit
edilmektedir. Bu deneme sonucunda, soguk stresine maruz
kalan yumurtact tavuklarda; C vitamini ihtiyacini
karsilamak amaciyla ticari askorbik asit yerine, dogal
kusburnu  meyvesinin  uygun kullanim  diizeyleri
belirlenmistir. Ayrica, yumurta verimi kayiplarinin
onlenmesi, yemden yararlanma oraninin arttirilmasi,
yumurta karoten igerigi ve raf omri arttirilmasi ile
fonksiyonel iiriin elde edilebilecegi kanisi olusmustur.

MATERYAL ve METOT

Calisma Van Yizincii Yil Universitesi Arastirma ve
Uygulama Ciftlik Miidiirligi kiimesinde 24 haftalik yastaki
120 adet kahverengi yumurtact Nick Brown tavuklari ile
yuratilmistiir. Calismada yumurta Kkalite kriterleri ile
yumurta ve yem analizleri i¢in Van Yuziinci Yil
Universitesi  Ziraat  Fakiiltesi, Zootekni  Bolimi
Laboratuvar olanaklarindan yararlanilmistir. Denemede
kullanilan rasyonlara ait degerler Tablo 1’de verilmistir.

Tablo 1. Denemede kullanilan rasyonlara ait degerler
Table 1. Compositions of the diets

Hammaddeler Oran Analiz Edilen (%)

(g/kg) Besin
Maddeleri

Misir 55.630 Kuru Madde 89.62
Yemlik Un (46- 15.000 Ham Protein 16.75
52)

Soya Kiispesi 10.967 Ham Seliiloz 3.17
(44)

Fullfat Soya 6.346 Ham Yag 3.71
Mermer Tozu 6.326 Ham Kiil 10.68
(Grn)

Aycicegi Kiispesi  3.032 Nisasta 4496
(34)

DCP 18 1.636 Me-Pou 11.72
Tuz 0.244 Me-Pou 2.80
Sodyum Bi 0.190 Tot-P 0.61
Karbonat

D-L Metiyonin 0.170 Na 0.16
Damizhik 0.200 K 0.62
Vitaminit

Damizhik 0.100 Cl 0.22
Minerali2

Choline-60 0.060

L- Threonine 0.053

L-Lysine 0.050

1: Her 2 kg'lik karisimda 12 500 000 IU Vitamin A, 3 000
000 IU Vitamin D3, 80 000 mg Vitamin E, 5000 mg Vitamin
K3, 3000 mg Vitamin B1, 12000 mg Vitamin B2, 55000 mg
Niasin, 15000 mg Ca-D-Pantothenate, 4000 mg Vitamin B6,
40 mg Vitamin B12, 2000 mg Folik Asit, 250 mg D-Biotin
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2:Her 1 kg'lk 120000 mg Manganez, 60000 mg Demir,
100000 mg Cinko, 10000 mg Bakir, 500 mg Kobalt, 2000
mg lyot, 200 mg Selenyum.

Denemede 5 grup olusturulmustur. Her bir grup, ortalama
canli agirliklari benzer ve her birinde 8 adet tavuk bulunan
3 alt gruba ayrilarak kafeslere yerlestirilmistir. Her bir
grup 2850 ME (kcal/kg), %16,75 HP iceren yumurtaci
damizliklar i¢in hazirlanan bazal rasyonla beslenmislerdir.
Hicbir katkinin ilave edilmedigi grup kontrol grubunu
olustururken, askorbik asit ve farkli dozlarda kusburnu
meyvesinin  katildifi  gruplar muamele gruplarin
olusturmustur. Denemede olusturulan gruplar Tablo 2’'de
verilmigtir. Tesadiifi olarak Kkafeslere yerlestirilen
tavuklara yem ve su serbest olarak verilmistir. 12 haftalik
deneme siiresince 16 saat aydinhk; 8 saat karanlik
aydinlatma programi uygulanmis, deneme {initesinde
sicaklik 12 saat siireyle 24 °C, soguk stresi olusturmak
amaciyla da 12 saat siireyle 14 °C olarak ayarlanmigtir.

Tablo 2. Denemedeki gruplar
Table 2.The groups in trial

1. Grup Kontrol Grubu Katki yok

2. Grup Askorbik Asit 100 mg/kg
(Vitamin C) Grubu Vitamin C

3. Grup Kusburnu 1 5g/kg

4. Grup Kusburnu 2 10 g/kg

5. Grup Kusburnu 3 15 g/kg

Deneme basi ve deneme sonu itibariyle hayvanlarin canl
agirhiklart ve buna goére de canhi agirhk artislar
belirlenmistir. Yumurta verimleri giinlik, yem tiiketimleri
ve yumurta agirhiklar1 ise haftalik olarak o&lgilmistir.
Bunlardan yararlanarak yemden yararlanma diizeyi
hesaplanmistir. Yemden yararlanma diizeyi haftalik yem
tiiketiminin (g) haftalik yumurta verimine (g) bdliinmesi
ile elde edilmistir. Calismanin baslangic1 dahil 2 haftada
bir olmak {izere toplam 7 kez yumurta kalite parametreleri
[sekil indeksi, sar1 indeksi, ak indeksi, Haugh birimi, kabuk
kalinligy, sar1 rengi (Roche renk skalasi), Minolta marka
renk Olcer ile yumurta sarisinin L, A, B, C ve H degerleri],
her gruptan alinan rastgele 20 yumurtada ol¢lilmustiir.
Yumurta kalitesinin belirlenmesi amaciyla her gruptan bir
giinliik tlim yumurtalar toplanip tek tek
numaralandirilarak oda sicakliginda bir giin bekletildikten
sonra analiz edilmistir. Yumurtanin eni ve uzunlugu dijital
kumpas ile Olgiilmiistiir. Bu degerlerden yararlanilarak
sekil indeksi degeri asagidaki formiile gore hesaplanmistir

Yumurta eni (cm)
Sekil indeksi (%)= X100
Yumurta boyu (cm)

Agirliklar1 belirlenen yumurtalar mermer bir tezgdha
kirilmistir. Kirtllan yumurtalarda sar1 ve ak yliksekligi
mikrometre, sar1 ¢api, ak uzunlugu ve ak genisligi ise
kumpas kullanilarak o6l¢iilmistiir. Bu degerlerden
yararlanilarak sar1 indeksi, ak indeksi ve Haugh birimi
formiiller kullanilarak hesaplanmistir.

Kirilan yumurta
sarisinin yiiksekligi (mm)
Sar1 indeksi (%) = x100

Kirillan yumurta

sarisl1 ¢apl (mm)

Kirilan yumurta
akinin ytiksekligi (mm)
Ak indeksi (%)= x100
(Kirilan yum. uzunluk + genislik) /2

Haugh Birimi= 100.log (H + 7.57-1.7W0.37)

H: Yumurta aki ytksekligi, mm

W: Yumurta agirhig, g

Ak agirhig (g)= [Yumurta agirhigr - (sar1 agirhg + kabuk
agirhigy)]

Sar1 orani (%)=[Sar1 agirlig1 / yumurta agirhigi] X 100

Ak orani (%)=[Ak agirlig1 / yumurta agirligi] X 100
Kabuk orani (%)=[Kabuk agirlig1 / yumurta agirhigi] X 100

Haftalik olarak tiiketilen yem miktarinin, o haftaya ait
toplam yumurta verimine béliinerek, yemden yararlanma
oranlar1 belirlenmistir.

Yem Tiiketimi (gr)

Yemden Yararlanma Orani =

Yumurta Verimi (gr)

Kirilan yumurtalarin sivri, kiit ve orta kisimlarindan alinan
kabuk 6rneklerinde kabuk zarlar1 ¢ikarilarak mikrometre
ile 6l¢iim yapilmistir.

Calismanin deneme diizeni tesadif parselleri deneme
desenine (Diizglines ve ark. 1987) gore diizenlenmis ve
istatistiksel analizler SAS paket programi kullanilarak
yapilmistir (SAS 2014).

Kusburnu C vitamini analizi

C vitamini analizi HPLC cihazinda C18 kolonda
(PhenomenexLuna (€18, 250 x 4.60 mm, 5 )
gerceklestirilmistir. Kolon firin1 sicakligi 252C olarak
ayarlanmistir. Sistemde mobil faz olarak 1 ml/dakika akis
hizinda pH diizeyi H2S04 ile 2.2’e ayarlanmis ultra saf su
kullanilmistir. Okumalar DAD dedektdrde 254 nm dalga
boyunda  gercgeklestirilmistir. C  vitamini  pikinin
tanimlanmast  ve miktarinin belirlenmesinde farkl
konsantrasyonlarda (50, 100, 500, 1000, 2000 ppm)
hazirlanan L-askorbik asit (Sigma A5960) kullanilmistir
(Cemeroglu 2007). Elde edilen verilerin hesaplanmasi ile
denmede kullanilan kusburnu meyvesinin vitamin C igerigi
100 g’da 2862.66 mg olarak belirlenmistir.

BULGULAR ve TARTISMA

Soguk stresine maruz birakilan yumurtac tavuklarda
karma yemlere askorbik asit ve farkli miktarlarda
kusburnu meyvesi katilmasinin canl agirlik ve canli agirhik
degisimleri iizerinde olumlu bir etkisinin olmadig
goriilmustiir (Tablo 3). Ancak deneme sonu canli agirhik
degerlerinin tiim gruplarda, baslangi¢ degerlerine gore bir
miktar diismesi yumurtaci tavuklarda hayvanlarin giinliik
yumurta vermeye devam etmesi ile birlikte uygulanan
soguk stresi uygulanmasi baglanilabilir. Yapilan bir
calismada, broylerlerin rasyonlarina, 0, 10, 20, ve 30 g/kg
kusburnu katilmis ve 10 ve 20 g/kg kusburnu ilavesinin
canhl agirligr artirdigini ancak 30 g/kg diizeyinde ilavesinin
ise canli agirhk artisinda azalmaya sebep oldugunu
bildirmistir (Tekeli 2014 ). Yapilan baska bir calismada ise,
yumurtaci tavuklarin rasyonlarina %0, 0.5, 1, 2, 4 ve 8
diizeylerinde kusburnu ile sentetik sar1 renk maddesi
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katilmistir. Calismada kullanilan tavuklarin deneme basi
ve sonu CA degerlerinde dnemli bir farklilik gézlenmedigi
ancak canli agirhk degisimi bakimindan farkhiliklar
istatistiki olarak 6nemli (P<0.01) bulundugu, ayrica %8
kusburnu grubunda CA kaybinin rakamsal olarak diger
gruplardan daha fazla oldugu bildirilmektedir (Arpat
2016). Rasyona antibiyotik, vitamin E, 100 mg biberiye,
200 mg biberiye, 300 mg biberiye katilmasinin final canh
agirliklart ve canli agirlik artislari bakimindan gruplar
arasinda farkliik 6nemli bulunmadigi bildirilmektedir
(Cimrin ve Demirel 2016). Esenbuga ve ark. (2011)
yaptiklar1 ¢alismada, kuzu rasyonlarina %15 kusburnu
cekirdegi ilavesinin CA kaybina neden oldugunu ve bunun
sebebinin seliilozun yiikselmesine bagli yemin enerji
yogunlugunun azalmasi olabilecegini bildirmislerdir.

Deneme sonucunda yumurta agirhgmmn 2, 3 ve 5.
Gruplarda kontrole gore daha diisik oldugu, sari
agirhginin 3 ve 4. Gruplarda kontrole gore daha yiiksek
oldugu, ak agirhign ve yumurta eninin ise katki yapilan
gruplarda kontrole gore azaldigi tespit edilmistir. (Tablo
4). Ortalama yumurta agirhiginda diisiis meydana gelmesi
bu gruplarda rakamsal olarak yem tiiketimlerinin ve
yemden yararlanmalarinin kotiilesmesine baglanilabilir.
Yumurta sayisi ve toplam yumurta agirhigindaki degisimler
lizerine askorbik asit ve kusburnu katkilarinin énemli bir
etkisinin olmadigl goriilmektedir. Arpat (2016) tarafindan
yapilan bir calismada, yumurta agirligi bakimindan gruplar
arasindaki farkliliklar 1.dénem hari¢ diger donemlerde
onemli (P<0.05) bulunmakla birlikte, ortalama degerlere
bakildiginda ise en yiiksek deger %0.5 kusburnu grubunda
ve en diisiik degerin ise sentetik renk maddesi grubunda
oldugu (P<0.05) bildirilmistir. Yapilan baska bir ¢alismada
ise, yumurtaci tavuklarin rasyonlarinda 225 ppm tath kuru
yesilbiber tozu ilavesinin yumurta agirhgini azalttigi, ak
yuksekligi, yumurta saris1 agirlhigy, ak agirhigr degerlerinin
ilave edilen biber tozundan etkilenmedigini bildirmislerdir
(Rossi ve ark. 2015). 10 g/kg kusburnu meyvesi ilavesinin
ak indeksini ve Haugh birimini kontrol grubuna kiyasla
distirdiigii ve farkll dozlarda kusburnu meyvesi ilavesi
Roch renk skala degeri artirdigi (P<0.05) goriilmiigtiir.
Yumurta sarist Roch renk skala degerindeki o6nemli
diizeyde gorilen artis kusburnu  meyvesinin
bioflavonoidler ve karotenodiler (likopen, zeta-karoten,

beta-karoten, ksantofil, neoksantin ve lutein) iceriginden
ileri geldigi diisiiniilmektedir (Cinar ve ark, 2004).
Yumurtaci tavuk yemlerine farkli dozlarda biberiye ugucu
yag ilavelerinin performans, yumurta kalite kriterleri ve
yumurta sarisl lipit oksidasyonu tlizerine etkisi arastirildig:
calismada, rasyon gruplari kontrol, antibiyotik, vitamin E,
100, 200 ve 300 mg biberiye icerecek sekilde
hazirlanmistir. Buna sar1 indeksi, ak indeksi ve Haugh
birimi bakimindan gruplar arasinda farkhiliklar 6nemli
bulunmadigi (P>0.05) bildirilmektedir (Cimrin ve Demirel
2016). Calismada, kabuk agirligi, kabuk kalinhigi, sekil
indeksi lizerine katkilarin etkisinin olmadig1 gorilmustiir
(Tablo 4). Bu durum, kullanilan askorbik asit ve kusburnu
meyvesinin Ca metabolizmas1 {zerine bir etkisinin
olmamasina baglanilabilir. Kabuk agirligi, kabuk kalinlig1
ve kabuk orani gibi kabuga ait 6zellikler biitiin periyotlar
boyunca katkilardan énemli diizeyde etkilendigini bildiren
calismalarin yaninda (Shit ve ark. 2012; Arpat 2016),
kabuk agirhigi, kabuk kalinlig, sekil indeksi, gibi kabuga ait
ozelliklerin katkilardan etkilenmedigini bildiren (Shalaei
ve ark. 2014; Cimrin ve Demirel 2016) calismalar da
mevcuttur. Soguk stresine maruz birakilan yumurtaci
tavuk karma yemlerine askorbik asit ve farkli miktarlarda
kusburnu meyvesi katilmasinin yumurta sayisi, yumurta
verimi, toplam yumurta agirligi izerine katkilarin etkisinin
istatistiksel olarak olmadigi (P>0.05) goriilmektedir.
Ayrica 10 mg ve 15 mg/kg kusburnu ilave edilen gruplarda
sayisal olarak bir artisin oldugu belirlenmistir (Tablo 5).
Yapilan bir ¢alismada Venda tavuklarinin rasyonlarina
farkli diizeylerde katilan askorbik asitin, tavuklarin
verimliligi, yumurta verimi ve agirhg: iizerindeki etkileri
incelenmis ve askorbik asit katkisinin tiim gruplarda
yumurta sayisina ve agirhigina etkisinin olmadigi
bildirilmistir (Adesola ve ark 2013). Cayan ve Erener
(2015) ise yaptiklar1 calismada, zeytin yapragi tozunun
yumurta tavuklarinda yumurta kalitesi, yumurta agirhigi ve
yumurta verimini artirdifin1 bildirmislerdir. Yemden
yararlanma orani ve yem tliketimi iizerine katkilarin
etkisinin istatistiksel olarak olmadigi (P>0.05) goriilmekle
birlikte, yemden yararlanma orani bakimindan tiim
gruplarda sayisal olarak kontrol grubuna goére bir artis,
yem tiiketiminde de bir diislisiin oldugu goriilmektedir
(Tablo 5).

Tablo 3. Rasyona Vitamin C ya da Kusburnu Meyvesi Katilmasinin Yumurtaci Tavuklarda C.A.D Uzerine Etkisi

Table 3.The Effect on Live Weight Levels in Laying Hens of Vitamin C or Rosehip Fruit Supplementation

Deneme Gruplari

Parametreler 1. Grup 2. Grup 3. Grup 4. Grup 5. Grup
(Kontrol) (Ticari (5g/kg) (10g/kg) (15g/kg) SEM P Degeri
askorbik Kusburnu  Kusburnu Kusburnu
asit)
Deneme basi canli  1812.21 1812.67 1800.42 1817.33 1764.75 0.0438 0.7359
agirliklar
(g/tavuk)
Deneme sonu canli  1783.53 1737.89 1717.10 1659.50 1692.60 0.0225 0.4645
agirliklar
(g/tavuk)
Canli agirlik -28.68 -74.78 -83.32 -157.73 -72.15 19.8488 0.1961

kazanci (g/tavuk)

SEM: Ortalamalar arasi farkin standart hatasi (Standart error of difference betwen means); C.A.D: Canli Agirlik Degeri
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Tablo 4. Rasyona Vitamin C ya da Kusburnu Meyvesi Katilmasinin Yumurta Kalitesi Uzerine Etkisi
Table 4. Effect on Egg Quality of Vitamin C or Rosehip Fruit Supplemenatation

Deneme Gruplari

1. Grup 2. Grup 3. Grup 4. Grup 5. Grup SEM Onem

Parametreler  (gontrol) (Ticari (5g/kg) (10g/kg) (15g/kg) Diizeyi
Askorbik Kusburnu Kusburnu Kusburnu (=P)
Asit)

Yumurta 64.58a 62.02b 62.77b 63.32ab 62.98b 0.2330 0.0113
agirhg
(g/yumurta)
Sar1 agirhig 14.65b 14.86ab 15.23a 15.20a 14.89ab 0.0647 0.0248
(g/yumurta)
Ak agirhigi 43.12a 40.70b 41.00b 41.66b 41.41b 0.1825 0.0003
(g/yumurta)
Kabuk agirhgr  6.80 6.57 6.61 6.58 6.71 0.0298 0.0719
(g/yumurta)
Yumurtanin 44.94a 44.36b 44.54b 44.54b 44.61b 0.0028 0.0129
eni (mm)
Yumurtanin 56.52a 55.76b 56.16ab 56.42a 55.97ab 0.0819 0.0204
boyu (mm)
Sekil indeksi 79.58 79.61 78.75 79.02 79.74 0.1589 0.2070
(%)
Yumurta sar1 46.50ab 46.88a 46.16ab 45.11c 45.80bc 0.1499 0.0022
indeksi

9.97a 10.50a 10.50a 9.10b 10.39a 0.1141 0.0002
Ak indeksi
Haugh birimi 87.16a 88.30a 87.17a 83.63b 87.40a 0.3725 0.0009
Kabuk kalinligi  0.35 0.35 0.35 0.35 0.36 0.0013 0.5092
(hm)
Roch Skala 8.50b 8.38b 9.74a 9.56a 9.72a 0.0879 <.0001

SEM: Ortalamalar arasi farkin standart hatasi (Standart error of difference betwen means)

*: Ayni satirda farkl harflerle gosterilen grup ortalamasi arasindaki farklilik istatisitik olarak énemlidir (P<0.05).

Tablo 5. Rasyona Vitamin C ya da Kusburnu Meyvesi Katilmasinin Performans Uzerine Etkisi
Table 5. Effect on Performance of Dietary Vitamin C or Rosehip Fruit Supplementation

Deneme Gruplari

1. Grup 2. Grup 3. Grup 4. Grup 5. Grup SEM Onem
(Kontrol) (Ticari (5g/kg) (10g/kg) (15g/kg) Diizeyi
Parametreler Askorbik Kusburnu  Kusburnu  Kusburnu (=P)
Asit)
Yumurta sayisi, 5.90 5.83 5.81 5.94 6.02 0.0025 0.6505
(tavuk/hafta)
Yumurta verimi, 83.92 83.23 83.03 84.78 86.02 0.7094  0.6495
(%)
Ortalama 64.19a 60.66b 61.43b 61.62b 61.53b 0.2568  0.0003
yumurta agirhg,
(g/yum./hafta)
Toplam yumurta 2721.63 2740.41 2626.04 2765.97 2905.80 374733 0.2063
agirhgy, (g/hafta)
Yemden 1.86 1.94 1.90 1.87 1.87 0.0239  0.8170
yararlanma orani
Yem tiketimi  100.21 97.31 95.56 96.93 98.18 1.2192 0.8020
(g/gtin)
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Tablo 6. Rasyona Vitamin C ya da Kusburnu Meyvesinin Katilmasinin Yumurta Sarisi Renk Degerleri Uzerine Etkisi
Table 6. Effect on Egg Yolk Color Parameters of Vitamin C or Rosehip Fruit Supplemantation

Deneme Gruplari

1. Grup 2. Grup 3. Grup 4. Grup 5. Grup

(Kontrol) (Ticari (5g/kg) (10g/kg) (15g/kg) SEM P
Parametreler askorbik Kusburnu Kusburnu Kusburnu Degeri

asit)

L* (Parlaklik) 61.46 62.15 61.96 62.12 62.36 0.1282  0.2212
(0 (Chroma, 54.74c 57.41ab 57.25b 58.67ab 59.18a 0.2760  <.0001
Rengin
Doygunlugu)
H* (Hue, Renk 86.25b 87.31a 86.71ab 85.92b 85.82b 0.1331  0.0011
Acisi)
a* (Kirmizilik) 3.88 3.54 3.95 4.38 4.44 0.1199  0.0787
b* (Sarilik) 54.60b 57.21a 57.18a 58.48a 58.99a 0.2732  <.0001

SEM: Ortalamalar arasi farkin standart hatasi (Standart error of difference betwen means)

*: Ayni satirda farkl harflerle gosterilen grup ortalamasi arasindaki farklilik istatisitik olarak 6nemlidir (P<0.05).

Tablo 7. Rasyona Vitamin C ya da Kusburnu Meyvesi Dozlarinin Katilmasinin Yum. Tavuk. Rek. Sic. Deg. Uzerine Etkisi
Table 7. Effect on Rectal Temperature in Laying Hens of Vitamin C or Rosehip Fruit Supplementation

Deneme Gruplari

1. Grup 2. Grup 3. Grup 4. Grup 5. Grup

(Kontrol) (Ticari (5g/kg) (10g/kg) (15g/kg) SEM P
Parametreler Askorbik asit) Kusburnu Kusburnu Kusburnu Degeri
Stres  Oncesi 41.32 41.36 41.21 41.29 41.41 0.0231  0.0578
Sicaklik (°C)
Stres  Sonrasi 40.96 41.01 40.93 41.07 41.12 0.0305 0.2677
Sicaklik (°C)

Tekeli (2014) broyler rasyonlarina 0, 10, 20 ve 30 g/kg
kusburnu meyvesi kattif1 c¢alismasi sonucunda gruplar
arasinda istatitiksel olarak fark bulunmadigini, sayisal
olarak en yliksek yem tiiketiminin 20 g/kg katilan grupta
oldugunu bildirilmistir. Arpat (2016) tarafindan yapilan
bir ¢alismada, donemlere gore ortalama yem tiiketimleri
bakimindan gruplar arasindaki farkhliklar istatistiki
bakimdan 6nemli (P<0.05) bulunmakla birlikte; en yiiksek
degerin %0.5 KB ilave edilmis grupta ve en diisiik degerin
ise %1 KB ilaveli grupta oldugu bildirilmektedir. Rasyona
askorbik asit ve farkli miktarlarda kusburnu meyvesi
katilmasinin yumurtact tavuklarda yumurta sarisi renk
degerlerinden L* (parlaklik) ve a* (kirmizilik) degerlerini
etkilemedigi, c* (Chroma, Rengin Doygunlugu) ve b*
(Sarilik) degerlerini ytkselttigi (P<0.001), H* degerini
yalmizca askorbik asit ilavesinin artirdign  (P<0.01)
gorilmistiir. Yumurta sarisi renk degerleri sayisal olarak
incelendiginde en yiiksek L (parlaklik) ve a (kirmizilik)
degerleri 15 g/kg kusburnu katilan grupta tespit
edilmistir. H* degeri bakimindan en yiiksek deger ticari
askorbik asit katilan grupta ve kontrol grubuna gore
farklilk 6nemli, C* degeri ve b* (Sarilik) degerleri
bakimindan en yiiksek degerler 15 g/kg kusburnu katilan
grupta tespit edilmis ve kontrol grubuna gore farklilik cok
onemli oldugu tespit edilmistir (Tablo 6). Bu sonuglar
Roch skalasinda elde dilen deger ile uyusmaktadir. Yapilan
bir ¢alismada, yumurtaci tavuklarin rasyonlarina % 0, 0.5,
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1, 2, 4 ve 8 diizeylerinde kusburnu ile sentetik sar1 renk
maddesi katilmistir. Yumurta saris1 L degeri bakimindan 1.
dénemde o6nemli olmadigi (P>0.05), 2., 3, 4. ve 5.
dénemlerde ¢ok 6nemli (P<0.01), a degeri bakimindan tiim
gruplar arasindaki farkhiliklar énemli (P<0.001), b degeri
bakimindan 1.3. ve 4. donemlerde dnemli (P<0.001), 2.
donemde 6nemli (P<0.05), 5. dénemde ise 6énemli olmadig1
(P>0.05) bildirilmistir (Arpat 2016). Yapilan bir calismada,
yumurta tavuklarinin rasyonlarina Kkatkisiz (kontrol),
vitamin E, %2.5 diizeyinde kisici kiraz ezmesi, kusburnu ve
adacay ilaveleri yapilmistir. Sonug¢ta yumurta sarisi renk
degerleri olan L (parlaklik), a (kirmizilik) ve b* (Sarilik)
degerleri acgisindan katki gruplar1 arasinda istatistiksel
olarak farkliligin bulunmadig1 bildirilmektedir (Loetscher
ve ark. 2014). Rasyona askorbik asit ve farkli miktarlarda
kusburnu meyvesi katilmasinin yumurtacit tavuklarda
rektal sicaklik degerlerini etkilemedigi ve rektal sicaklik
diisiisii sayisal olarak en az 10 g/kg kusburnu meyvesi
katilan grupta tespit edilmistir (Tablo 7). Yapilan bir
calismada, broylerlerin rasyonlarina, 0, 10, 20, ve 30 g/kg
kusburnu katilmis ve ilk sicaklik dl¢iimiinde, 10 ve 20 g/kg
kusburnu katilan gruplarda, son sicaklik 6l¢iimiinde ise
kontrol, 10 ve 20 g/kg kusburnu katilan gruplarda
digerlerine gore istatitiksel olarak dnemli (P<0.05) olacak
sekilde daha yiiksek sicaklik artisi elde edildigi
bildirilmigtir (Tekeli 2014). Bu c¢alismalar arasindaki
farklilik, hayvan tiirleri ve dolaysiyla tiikettikleri yem
miktarlar1 farkli olacag icin almis olduklar1 vitamin C
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miktarlarinin farkhihigina atfedilebilir. Mevcut ¢alismada
yumurtact tavuklar kullanilirken, diger calismada etlik
pili¢ kullanilmistir.

SONUC

Yumurtact tavuk rasyonlarina askorbik asite alternatif
olarak kusburnu meyvesi ilave edilmesinin yumurtaci
tavuklarda, yumurta sar1 agirligi ve Roch renk skala degeri
kusburnu meyvesi katkisinin kontrol grubuna goére
iyilesme sagladigi, yumurtact tavuklarin rasyonlarina
kusburnu meyvesinin katilmasinin, yumurta sarisi
renginde ve kirmiziliginda sayisal olarak iyilesme
meydana getirdigi tespit edilmistir. Yumurtlama
performans1 degerleri olan, haftalk yumurta sayisi,
yumurta verimi ve toplam yumurta agirhig ile yumurta
saris1 ve kirmizilig1 degerlerinin, sayisal olarak diger tiim
gruplardan daha yiiksek degerde sahip olmas1 bakimindan
rasyonlara 15g/kg diizeyinde kusburnu meyvesinin
katilabilecegi 6nerilmektedir.

CIKAR CATISMASI

Yazarlar, ¢ikar catismasi olmadigini beyan eder.
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ABSTRACT In this study, stuffed mussels were collected from 50 selling points in Istanbul, consist of street vendors
(n=38) and retail shops (n=12), analyzed microbiologically and weighted per portion. Mean Total Aerobic
Count result was 7.38+1.01 log10 cfu/g among the samples. Coliform was isolated from 44% of samples
(2.85+0.57 log cfu/g), Escherichia coli from 12% of samples (3.76+0.71 log cfu/g), Staphylococcus aureus from
4% (4.15%0.30 log cfu/g), Bacillus cereus in 2% (2.78 log cfu/g) and Bacillus licheniformis in 4% (3.18+0.08
log cfu/g) of samples. Listeria ivanovii was isolated from 2% of samples (in 25 g). No Clostridium spp.,
Campylobacter spp., Salmonella spp. and Listeria monocytogenes were detected. Level of Staphylococcus spp.
(S. aureus + S. epidermidis) contamination was significantly higher in the retail shop (P <0.05). The mean
portion per stuffed mussel was 16.78+5.62 g. Except for the result of Staphylococcus spp., microbiological
analyses and a gram of portions did not show a significant difference between retail shops and street vendors
(P >0.05). However, an inappropriate level of S. aureus contamination in retail shops remain a food safety gap.
Furthermore, the mean results of portions are assumed to be used in predictive microbiology studies.

Keywords: Food Safety, Food Microbiology, Mussels

oz istanbul’da Satilan Midye Dolmalardaki Mikrobiyolojik Riskler ve Porsiyon Analizi

Bu calismada Istanbul’da sokakta (n=38) ve kapali restoranda (n=12) satisa sunulan toplam 50 farkh
noktadan midye dolma érnegi toplanarak mikrobiyolojik inceleme ve porsiyon analizi yapilmistir. Orneklerin
Toplam Aerobik Bakteri sayisi ortalama 7.38+1.01 logio kob/g olarak bulunmustur. Coliform grubu %44
(2.85+0.57 log kob/g), Escherichia coli %12 (3.76+0.71 log kob/g), Staphylococcus aureus %4 (4.15+0.30 log
kob/g), Bacillus cereus %2 (2.78 log cfu/g) ve Bacillus licheniformis %4 (3.18+0.08 log cfu/g) oraninda izole
edilmistir. Listeria ivanovii %2 oraninda tespit edilmistir. Clostridium spp., Campylobacter spp., Salmonella
spp. ve Listeria monocytogenes tespit edilmemistir. Staphylococcus spp. (S. aureus + S. epidermidis)
kontaminasyon diizeyi restoranlarda anlamli olarak daha yiiksek bulunmustur (P <0.05). Midye dolmalarin
adet porsiyonu ortalama 16.78+5.62 g olarak tartilmistir. Staphylococcus spp. sonuglar1 disinda
mikrobiyolojik analizler ve porsiyon gramajlari restoranlar ile sokak satis noktalar1 arasinda anlaml bir fark
gostermemistir (P >0.05). Ancak S.aureus’un kapali restoranlarda tiiketim i¢in uygun diizeyin iizerinde tespit
edilmesi bir gida giivenligi aciginin bulunduguna isaret etmektedir. Porsiyon ortalamalarinin ileride prediktif
mikrobiyoloji calismalarinda kullanilabilecegi 6ngériilmektedir.

Anahtar Kelimeler: Gida Giivenligi, Gida Mikrobiyolojisi, Midye

INTRODUCTION

Stuffed mussel is one of the most popular street food
consumed in Istanbul, Turkey (Giizeler and Ozbek 2017). It
is mostly sold by street vendors and available in retail
shops (Kisla and Uzgun 2008). In most case, unemployed
immigrants collectively help for the preparation of stuffed

mussel and sell on the streets (Eranil Demirli et al. 2015).
Thus, in retail shops is the expected health risk is low,
however unregulated street vendors bear the risk of
illness.

Several foodborne bacterial pathogens, such as E. coli, B.
cereus, S. aureus, Salmonella spp. and C. perfringens and
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also viruses were isolated from stuffed mussels in former
studies (Bingol et al. 2008; Ates et al. 2011). High
frequency of Coliform and different amount of B. cereus, S.
aureus and Vibrio spp. were detected in stuffed mussels
collected from street vendors of Turkey (Ergoniil et al
2014). According to the microbiological results of Bingél et
al. (2008), 18.4% of stuffed mussels sold in Istanbul were
contaminated in an unacceptable limit of consumption.
Additionally, related to the consumption of stuffed mussels
a life-threatening case has been also reported in Turkey
(Urazel et al. 2014).

Stuffed mussel is particularly consumed in high demand
areas of Istanbul. Most of the sellers prefer to calculate the
portion according to the number of consumed stuffed
mussels. However, consumed portion, i.e. the amount of
rice and mussel, varies by the consumer’s preference.
However, there is lack of information in the literature on
the average grammage of the edible portion of stuffed
mussel, which can be useful for studies on the risk/benefit
assessment not only microbial but also chemical
contaminants and dietary value of this food item.

Hence, in this study stuffed mussels sold in street vendors
and retail shops (restaurants) in major places in Istanbul
were selected for investigation. Ready-to-eat stuffed
mussels were collected from 50 different selling points and
analyzed microbiologically. Regard to the amount of edible
portion per stuffed mussel, the results of this study is
assumed to be used for future predictive microbiology and
dietary studies.

MATERIALS and METHODS

Sampling plan

Stuffed mussels were collected from 50 different locations
(10 samples from each) including 38 street vendors and 12
retail shops in Istanbul. Sampling was performed with the
assumption of increased temperature and decreased
hygienic quality (related to the high temperature) in the
summer month (June 2016). All the samples were
transported to the laboratory in a refrigerated box and
immediately analyzed.

Microbiological analyses

Edible components were weighed and 25 g of each sample
was transferred to Stomacher filter bags and 225 ml of
enrichment solutions were added (1:10 ratio). Afterward,
samples were homogenized in Stomacher bags and tenfold
serial dilution was prepared with Maximum Recovery
Diluent (Oxoid CMO0733). Appropriate dilutions were
spread onto Total Aerobic Count (TAC) and selective agar
plates for enumeration. The name of the bacteria
investigated and media used in the isolations are shown in
Table 1.

Edible portion weights

Three samples from each selling point were weighted
without shell (only mussel meat and rice components).
Mean results of grammage were calculated and compared
between street vendors and restaurants.

Data analyses

Results of microbiological analyses transformed to log10
unit by using MS Excel and all counts were analyzed
statistically with SPSS (version 11.5). A possible
relationship between the microflora and weight results
was observed for street vendors and retail shops
according to t-test and one-way Anova test. P <0.05 was
considered statistically significant.
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Table 1. Isolation and identification procedures of the
investigated bacteria

Investig. Media Incuba. Reference
bacteria
TAC Plate Count Agar 30°C,48h  (ISO2003)
(Oxoid CM0325)
E.coli Coli ID agar 42°C,24h  (Omurtag
(BioMeriéux 42017) et al.
2012)
Coliform Coli ID agar 42°C,24h  (Omurtag
(BioMeriéux 42017) et al.
2012)
Staphyloco  Baird-Parker Agar 37°C,48h  (Omurtag
ccus spp. (Merck Nr.1.05406) et al.
with egg yolk 2012)
(Merck Nr.1.03784)
ID 32 STAPH
(BioMeriéux)
Bacillus BACARA agar 37°C,24h  (Thepaut
cereus (BioMeriéux) and
APl 50 CHBJE Soriano
(Biomerieux) 2012,
Tallent et
al. 2012)
Salmonella  Buffered  Peptone 37°C,24h  (Omurtag
spp. Water (Oxoid et al.
CMO0509) 42°C, 24 h 2012)
MSRV motility agar
(Oxoid CM0910) 37°C 24 h
XLD-agar  (Merck ’
Nr.1.05287)
API 20 E
(BioMeriéux)
Clostridium  TSC agar (Merck Nr. 37°C, 24 h (Rhodeha
spp. 111972) anaerobica mel and
API 20 A, rapid ID 1y Harmon
32A 2001)
Listeria Fraser Broth [Fraser 37°C,37h  (Omurtag
spp. Broth Base (Oxoid et al.
CMO0895) Fraser 2012)
Listeria selective
supplement (Merck
Nr.1.00093),
Ammonium-
ferric(II)-citrate
(Merck 3762)
ALOA Agar
(BioMeriéux)
API Listeria
(BioMeriéux)
Campyloba  Bolton Broth (Oxoid 42°C, 48 h, (Omurtag
cter spp. CM0983, with microaero et al.
supplement Oxoid bically 2012)
SR0208E)
m-CCDA (Oxoid
CMO0739, with
supplement  Oxoid
SR0155E)
API CAMPY
(Biomerieux)
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RESULTS

Among 50 selling points, TAC levels of samples ranged
from 4.31 to 8.60 log10 cfu/g, with a mean of 7.38+1.01
log cfu/g. TAC levels did not show a significant difference
between street vendors and retail shops. Almost half of the
samples were contaminated with Coliform (44%), whereas
Escherichia coli (12%) was most frequently isolated

pathogen, which from this follows Staphylococcus aureus
(4%) and Bacillus cereus (2%). Except for one stuffed
mussel, most of the samples contaminated with E.coli did
not contain Coliform, which is usually associated with the
poor hygienic condition. One sample was contaminated
with Listeria ivanovii (2%), and two samples with Bacillus
licheniformis (4%). All of the results of microbiological
analyses were presented in Table 2.

Table 2. Comparison of microbiological analyses (mean log10 cfu/g) and portion results of stuffed mussels according to the
selling point (n=50)

S. Bacillus Listeria ~ Weight
TAC Ecoli Coliform S aureus epidermidis ~ Bacillus licheniform ivanovii*  of
_ _ _ _ (n=1) cereus is (n=1) edible
(n=50) (n=6) (n=22) (n=2) (n=1) (n=2) compon
ent
Selling 5 /
oint mean % mean % mean % mean % mean % mean % mean % +/- % stuffed
P mussel
Street 4.09
737 +# 283+ 1 3.09 15.63 *
vendor 100 + 8 2.30 2 - - - - 4 + 2
(n=38) 0.98 058 0.62 4 0.12 5.58
Retail 3.11
shop Zi‘; * 100 = 4 3'2‘;* 3 6 2 557 2 278 2 - - é%‘;’o *
(n=12) 0.47 : :
3.76 5.57 2 309 + 4 + 2 16.78
738 285+ 4 415 +
Overall 100 + 12 4 2.78 2 0.12 5.62
1.01 071 057 4 0.30
p-value 0.96 0.83 0.25 0.019** 0.78 - 0.336

*Listeria spp. was not enumerated, ** Staphylococcus spp. level of contamination was significantly higher in retail shops (P

<0.05)

Escherichia coli was twice more frequently isolated in
street vendors when compared to retail shops, whereas S.
aureus contamination in the retail shop was higher than
the appropriate level of consumption (6 log kob/g) and
this result showed a significant difference from street
vendors (P <0.05). Another toxin-producing bacteria,
B.cereus, was obtained only from a retail shop. In this
study, Clostridium sp., Salmonella sp.,  Listeria
monocytogenes and Campylobacter spp. were not detected.

The weight of edible portion (rice and mussel meat) of
stuffed mussels ranged from 7.68 g to 32.20 g, with a mean
of 16.78+5.62 g. No significant difference was found in
weight of samples between the selling points (Table 2).

DISCUSSION

As a result of being street food, in this study samples were
mostly available in street vendors (38 of 50 selling points).
TAC results varied between 4.31 log and 8.60 log cfu/g and
was certainly higher than the recent studies conducted in
Turkey, which varies from <1 log to 6.44 log cfu/g
(Ergoniil et al. 2014; Kok et al. 2015). Low microbiological
quality of water, that mussels were collected from and
additionally unhygienic condition during food preparation
were suggested as some of the reasons of an unacceptable
load of bacterial and viral contamination in stuffed mussel
(Yilmaz et al. 2010; Ates et al. 2011).

Studies conducted on the microbiological safety of this
food item sold in Turkey found contamination with several
foodborne pathogens, such as; Bacillus cereus,
Staphylococcus aureus, Escherichia coli, Salmonella sp.,
Clostridium perfringens, and Vibrio spp. (Bingdl et al. 2008;
Yilmaz et al. 2010; Ates et al. 2011; Ergoniil et al. 2014).

Food inspectors evaluate stuffed mussel in the Food
Security Criteria of Turkish Food Codex (TFC) under the
ready-to-eat cold snack category (TFC 2011). Therefore, it
is limited for E. coli as 101 cfu/g, and required no
staphylococcal enterotoxins, Salmonella and Listeria
monocytogenes contamination in 25 g of sample.
According to the Production Hygiene Criteria of TFC
cooked crustaceans with/without shell (which is a
component of stuffed mussel) have limits for E. coli and
coagulase-positive staphylococcus as 101 (1 log) cfu/g and
103 (3 log) cfu/g, respectively (TFC, 2011). In the present
study, average E. coli (3.76 log cfu/g) and S. aureus (4.15
log cfu/g) contamination were above these values, which
indicates a requirement of production hygiene
improvement. Although there is no limit set for B. cereus
within these criteria, its contamination bear risk for food
safety, due to its toxin production potential.

Listeria ivanovii is rarely causing illness in human, but still
one of the important foodborne pathogens. It is isolated in
several studies from stuffed mussels (Kok et al. 2015;
Guillet et al. 2010). However, L. monocytogenes was not
isolated in most of the studies conducted on stuffed
mussels (Terzi et al. 2015; Kok et al. 2015). In this study, L.
monocytogenes is not isolated either, but L. ivanovii was
determined in one sample from a street vendor. As well as
other important foodborne pathogens such as Salmonella
spp., Campylobacter spp. and Clostridium spp. were not
found. Thus, these results are promising when compared
with the former studies.

On the other hand, retail shops in this study were more
frequently contaminated with coliforms, Staphylococcus
spp. and B. cereus. Regard to the significantly higher
contamination rate in retail shops (particularly for

76



[B. irem OMURTAG KORKMAZ et al.]

Van VetJ, 2020, 31 (2) 74-77

S. aureus) it is assumed that chance of cross-contamination,
i.e. contact with other foodstuffs, is more common in retail
shops than street vendors. Studies on technological
applications in stuffed mussels showed that modified
atmosphere packaging extended the shelf-life of stuffed
mussels (Ulusoy and Ozden 2011) and lemon juice
dressing decreased the level of Salmonella Typhimurium in
the stuffed mussel (Kisla 2007). However, bacterial toxins
resistant to food processing treatments; e.g. S. aureus
enterotoxins and emetic toxin of B. cereus (EFSA 2012)
should also be considered as an important hazard for retail
shops.

In this study grammages of edible portions had a wide
range (from 7.68 g to 32.20 g). This difference might be the
result of the type of mussels used for preparation, e.g.
some mussel species are smaller and take less amount of
rice. Nevertheless, the mean amount of edible portions did
not show statistical significance between street vendors
(15.63+5.58 g) and retail shops (20.40£5.97 g). Following
this result, as a standardized portion grammage by
weighing the food item before selling, can be suggested
rather than count per mussel.

In most of the studies, stuffed mussels have a high-level
TAC and S. aureus, E. coli, B. cereus, L. ivanovii were most
isolated bacteria with different level of contamination. In
this study, S. aureus contamination in a retail shop
exceeded twice more (6 log cfu/g) the accepted limit in
TFC (<3 log cfu/g). Thus, the high contamination count of
TAC and Coliform, and E. coli, when compared with other
studies, indicates a low hygienic status in both of the street
vendors and retail shops. These results give an overview
that L. ivanovii might be evaluated as a normal flora agent
or a hygienic indicator of this food item. On the other hand,
edible portion size affects the risk of exposure to several
contaminants, as well as carry nutritional importance.
Therefore it is assumed that the data of edible portion may
be useful with additional information like pH and aw for
future predictive microbiology studies.

CONCLUSION

As a remarkable result of this study, both of S. aureus and
B. cereus were found in samples. Therefore, a possible
exposure to these bacteria via consumption of
contaminated stuffed mussels can be realized for a further
risk assessment research.
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ABSTRACT

Lake Van is not a very convenient environment for life of both sea and freshwater fish due to its high alkaline
(pH 9.8) and salty (0.21%) water and only pearl mullet (Chalcalburnus tarichi, Pallas 1811) are present in the
lake. In this study, the presence and prevalence of Listeria species in samples of the pearl mullet
(Chalcalburnus tarichi, Pallas 1811) living as an endemic species in Lake Van and taken from the market a
total of 160 times for 12 months were examined. The method recommended by the United States Department
of Agriculture/Food Safety and Inspection Service (USDA/FSIS) was used for the isolation and identification
of Listeria species. Among the pearl mullet samples examined, Listeria spp. were isolated in 20 (12.50%) and
of them L. innocua in 10 (6.25%) and L. welshimeri in 8 (5.00%) and L. ivanovii in 2 (1.25%) were identified.
In this study, the presence of Listeria species in pearl mullet samples examined according to the seasons was
revealed for the first time. Failure to identification of L. monocytogenes in any of the samples that is an
important pathogen for humans, was assessed as an indicator that these fish did not constitute a public health
risk in terms of listeriosis. As a result, Listeria spp. and other pathogenic microorganisms not to pose a risk to
public health and in order to prevent the deterioration of fishes and reduce the economic losses, the
transportation, storage and marketing of the caught fishes should be done under hygienic and cold
conditions.

Keywords: Fish, Inci kefali (Chalcalburnus tarichi), Listeria spp.

0z

inci Kefalinde (Chalcalburnus tarichi, Pallas 1811) Listeria Tiirlerinin Varhg ve
Yayginhgi

Van Goli yiiksek derecede alkali (pH 9.8) ve tuzlu (%0.21) suyu ile hem deniz hem de tath su baliklarinin
yasamui ic¢in cok elverisli bir ortam degildir ve golde sadece inci kefali (Chalcalburnus tarichi, Pallas 1811)
bulunmaktadir. Bu arastirmada, Van Géli'nde endemik bir tiir olarak yasayan ve 12 ay siireyle toplam 160
defa piyasadan alinan inci kefali 6rneklerinde Listeria tiirlerinin varligi ve yayginlhigi incelenmistir. Listeria
tlrlerinin izolasyon ve identifikasyonunda United States Department of Agriculture/Food Safety and
Inspection Service (USDA/FSIS) tarafindan énerilen metot kullanilmistir. incelenen inci kefali érneklerinin 20
(%12.50)’sinde Listeria spp. izole edilmis ve bunlarin 10 (%6.25)unda L. innocua, 8 (%5.00)’inde L.
welshimeri ve 2 (%1.25)’sinde de L. ivanovii identifiye edilmistir. Bu arastirma ile mevsimlere gore incelenen
inci kefali 6rneklerinde Listeria tiirlerinin varligi ilk defa ortaya konmustur. Hicbir drnekte insanlar i¢in
onemli bir patojen olan L. monocytogenes’in belirlenmemesi bu baliklarin listeriozis yoniinden bir halk sagligi
riski olusturmadiginin gostergesi olarak degerlendirilmistir. Sonu¢ olarak, gerek Listeria spp. (6zellikle L.
monocytogenes) ve diger patojen mikroorganizmalarin halk saglig1 riski olusturmamasi ve gerekse baliklarin
bozulmasinin énlenerek ekonomik kayiplarin 6niine gegilmesi icin, avlanan baliklarin nakil, depolama ve
pazarlamasinin hijyenik sartlarda ve sogukta yapilmasinin gerekli oldugu kanaatine varilmistir.

Anahtar Kelimeler: Balik, Inci kefali (Chalcalburnus tarichi), Listeria spp.

INTRODUCTION Only pearl mullet inhabits in Lake Van (pH 9.8 and salinity

of 0.21%), which is not a suitable environment for sea and

In the fish production in inland waters, the pearl mullet freshwater fish (Sart 2001). Pearl mullet, which is an

(Chalcalburnus tarichi, Pallas 1811) (Kuru 1985) belonging

endemic species, migrates from Lake Van the main habitat

to Cyprinidae family takes the second place after carps. to the rivers in shoals in April and July in order to breed,

= Corresponding author: hsancak@beu.edu.tr 78
* This research article was summarized from the first author’s PhD thesis.

-l This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License which allows users to read,

copy, distribute and make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited properly.


http://dergipark.gov.tr/vanvetj
https://doi.org/10.36483/vanvetj.650722
https://orcid.org/0000-0002-2769-1855
https://orcid.org/0000-0003-4555-9193

[Hakan SANCAK and Emrullah SAGUN]

Van Vet ], 2020, 31 (2) 78-82

and returns to the Lake after spawning (Danulat and
Selcuk 1992).

Different species and numbers of microorganisms play a
crucial role in the spoilage of the caught fishes, and fish
contain many pathogenic microorganisms that cause food
poisoning. In the studies, it have been determined that
different fish species are contaminated with pathogenic
microorganisms (Davies et al. 2001; Farber 1991; Heinitz
and Johnson 1998; Lennon et al. 1984; Norrung et al. 1999;
Vaz-Velho et al. 2001).

L. monocytogenes of Listeria species has been accepted as
one of the most important food pathogens recently (Farber
and Peterkin 1991), as it causes the diseases called as
listeriosis in human and animals (Jones and Seeliger
1992). Listeriosis is mostly seen in pregnant women,
infants, alcohol and drug addicts, elderly people and the
immunosuppressed individuals (Bahk and Marth 1990;
Farber and Peterkin 1991; Pinner et al. 1992; Schuchat et
al. 1992) and the general clinical appearance of the disease
is similar to meningitis or septicemia (Seeliger and Jones
1986).

Listeria species are present in various ambits such as
environment, soil, feces, sewage, water, plants, animal
feeds and nutrients (Bahk and Marth 1990; Bortolussi et
al. 1985; Brackett 1988; Colburn et al. 1990). Mainly
consumption of infected foods leads to the disease upon
infection of the agent to human beings in listeriosis cases
(Bahk and Marth 1990; Brackett 1988; Pinner et al. 1992;
Schuchat et al. 1992). In addition to the environmental
contamination in the listeriosis cases occurring due to the
nutrients, preservation of the viability of L. monocytogenes
poses significant risks in terms of public health (El-Kest et
al. 1991; Walker et al. 1990). As the source of epidemics
caused by L. monocytogenes, cabbage salad (Schlech et al.
1983), pasteurized milk (Fleming et al. 1985) and
Mexican-type soft cheeses (Linnan et al. 1988) are
primarily held responsible.

Until a research study reported that epidemic prenatal
listeriosis was due to consumption of fresh fish and
shellfishes (Lennon et al. 1984) and a case of sporadic
listeriosis was due to consumption of undercooked fish
(Facinelli et al. 1989), it was thought that aquatic products

Table 1. Distribution of Listeria species by seasons

were not to be so effective in listeriosis cases. After it is
specified that aquatic products have a role in the infection
of L. monocytogenes to humans, many researchers have
examined the existence, prevalence and the reproductive
abilities of Listeria species in seawater, sediment, fish and
other aquatic products in various parts of the world
(Adesiyun 1993; Colburn et al. 1990; Davies et al. 2001;
Farber 1991; Fuchs and Surendran 1989; Gohil et al. 1995;
Manoj et al. 1991; Norrung et al. 1999; Weagant et al.
1988).

In the studies on various nutrients provided for
consumption in Van, Listeria species were isolated at
different rates (Elibol 2003; Isleyici et al. 2006; Sagun et al.
2001; Sancak et al. 2003). However, no study on the
presence of Listeria spp. in the pearl mullet was found. In
this study, the presence and prevalence of Listeria species
according to the seasons were examined in pearl mullet,
which is an indispensable element with the amount of
protein in the nutrition of the people living in the region
and creates an important commercial source in family
subsistence.

MATERIALS and METHODS

In this study, the pearl mullet (Chalcalburnus tarichi, Pallas
1811) samples taken from the market a total of 160 times
for 12 months were used as a material. The samples taken
in sterile bottles under aseptic conditions were taken to
the laboratory in a cold chain (+4°C) and the analyses were
started as soon as possible (Gokalp et al. 1995). After
obtaining dorsal muscles of minimum five fish and parts
taken from the skin, they were chopped thinly and mixed
well and samples were taken from this mixture for
analyses. The method recommended by USDA/FSIS was
used to determine the Listeria species in pearl mullet
samples (Cook 1998). pH values of homogenized fish
samples were determined by using a micro pH-meter
(Hanna, pH 211, Germany).

RESULTS

Distribution of Listeria species by seasons is as shown in
Table 1.

Season n Listeria spp. L. innocua L. ivanovii L. welshimeri

Summer 40 1 1 - -

Autumn 40 2 - 1 1

Winter 40 8 3 1 4

Spring 40 9 6 - 3

Total 160 20 10 2 8
DISCUSSION

Identification of Listeria species in pearl mullet at the rate
of 12.50% may be associated by the transfer of the fish
caught under non-hygienic conditions and the
contamination of these microorganisms from the
environment during launching.
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As a matter of fact, the caught fishes are brought to the
distribution centers by filling in the case and drums,
distributed here mostly to hawkers, with wheelbarrow,
tricycle, washbowl and drums offered for sale in non-
hygienic environments and at ambient temperature.
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Even though Embarek et al. (1997) and Pullela et al
(1998) reported that Listeria species could not be isolated
in the fish samples examined, many researchers have
stated that various Listeria species are isolated in the fish
(Adesiyun 1993; Buchanan et al. 1989; Davies et al. 2001;
Farber 1991; Gohil et al. 1995; Manoj et al. 1991; Nitcheva
etal. 1990; Vaz-Velho et al. 2001).

In this study, the isolation rate of Listeria determined in
pearl mullet samples was found to be higher than the
isolation rates determined in the fish by some researchers
(Gohil et al. 1995; Nitcheva et al. 1990). The isolation rates
reported by Manoj et al. (1991) and Adesiyun (1993) are
similar to the results specified in this study. Various
Listeria species were reported to be isolated in 15
(26.79%) of 56 fish samples by Vaz-Velho et al. (2001), in
3 (30.00%) of 10 fresh sea foods by Fuchs and Surendran
(1989), in 35 (61.00%) of 57 frozen sea foods by Weagant
etal. (1988), in 5 (28.00%) of 18 fish and shellfish samples
by Buchanan et al. (1989), and 10 (31.25%) of 32 fish
samples by Farber (1991). The fact that the isolation rate
of Listeria determined in pearl mullet samples was lower
than the rates reported in various aquatic products may be
due to the fact that the Lake Van in which this fish inhabits
is not a suitable environment for the living of
microorganisms. Indeed, Embarek (1994) reported that
Listeria species can be found naturally in freshwater fish,
but are not likely to be found in open seas or in fishes
inhabiting in fresh salt waters. Differences between the
studies may be associated with the sampling time and
conditions, regional differences and the different levels of
environmental contamination. Also, Farber and Peterkin
(1991) reported that the number of samples examined
with the methods used for isolation and identification may
cause the findings to be different.

Obtaining different results in pearl mullet samples
examined in summer, fall, winter, and spring seasons is
compatible with statements by Karunasagar and
Karunasagar (2000) reporting that various results were
obtained in studies conducted at the same laboratory in
different seasons and this could be associated different fish
species and seasons. The low Listeria isolation in summer
and autumn may be caused by the suppression of the
production of Listeria species of the mesophilic
microorganisms in the fish offered for sale under ambient
temperature or by the aggravation of isolation. Indeed,
while Guyer and Jemmi (1991) reported that different
microorganism intensity in fish may play an important role
in the development of Listeria species, Varabioff (1990)
stated that the microflora in the environment, may play an
important role in the development of Listeria species.

Colburn et al. (1990) stated that Listeria species were
determined in the fresh water (81%), salt water (33%)
and sediment (30.4%) samples examined. The researchers
stated that the different isolation rates in the samples
examined may be caused by the competitive flora in the
samples and the different salt ratios in the water where
the fishes inhabit and the effect of urbanization and the
surrounding animals. Especially, they stated that domestic
livestock near the sites where fresh water samples were
taken were observed and they may have contributed to the
Listeria incidence identified in the samples. In this study,
maximum Listeria isolation in the samples examined was
detected in the spring season. The high rate of isolation in
spring strengthens the possibility that fish migrating
towards rivers to spawn in the spring season may be
caught from rivers which are thought to be contaminated
with the feces of surrounding animals and are a more
suitable environment for the inhabitation of Listeria

species than Van Lake. High Listeria isolation rate in the
samples examined in the winter season suggests that
Listeria species may have been contaminated by the
environmental sources at the stages after the fish were
caught.

The fact that L. innocua (6.25%) was determined as
dominant species in pearl mullet samples shows
similarities opinions of the researchers reporting in
different studies that L. innocua was found to be the
dominant species in meat and seafood (Erol and Sireli
1999; Erol et al. 1999; Fuchs and Surendran 1989;
Genigeorgis et al. 1989; Gohil et al. 1995; Nitcheva et al.
1990; Vaz-Velho et al. 2001; Weagant et al. 1988), with
opinions of Sireli and Erol (1999) that L. innocua was more
dominant in Turkey. Also, Petran and Swanson (1993)
specified that L. innocua was produced more than L.
monocytogenes in UVM and FB and accordingly, L. innocua
became the predominant type within the colonies in the
selective medium in which inoculation was done for
isolation purposes. The fact that the enrichment broths
used by the researchers are the same as the broths used in
this study may have caused L. innocua to be isolated at a
higher rate. Some researchers (Genigeorgis et al. 1989;
Skovgaard and Morgen 1988) have reported that in meat
products L. innocua is present 2-3 times more than L.
monocytogenes and they have explained this by the shorter
generation time of L. innocua compared to L.
monocytogenes.

While the isolated species in the pearl mullet samples
examined was mostly L. innocua, L. monocytogenes was not
identified in any sample. This is compatible with the
opinions of Curiale and Lewus (1994) who have reported
that the generation period of L. innocua is shorter
compared to L. monocytogenes and isolation of L.
monocytogenes would be lower when there is L. innocua in
the environment. However, the fact that L. monocytogenes
was not isolated in any sample in this study is similar to
the results of Fuchs and Surendran (1989) and Manoj et al.
(1991), who reported that L. monocytogenes could not be
isolated in the fish samples examined.

In a study (Boynukara et al. 1995) conducted in and
around the Lake Van, it was reported that the total number
of aerobic mesophilic microorganisms of the Lake Van was
maximum 4.35x104 cfu/ml in the areas close to the
settlement areas and maximum 1.96x103 cfu/ml in the
areas distant from the settlement areas. Since there is no
suitable environment for production of microorganisms
due to alkaline and salt waters of the Lake Van and
especially waters in the areas distant from settlement
areas contain small amount of microorganisms, this made
us think that fish were contaminated at stages until they
were presented to consumer after they were caught.
Listeria species, which are accepted to be the
microorganisms that can be found almost everywhere in
nature (Jones and Seeliger 1992) and whose source of
aquatic organisms is estimated to be the environment
(Karunasagar and Karunasagar 2000), may have
contaminated the fish examined in this study by the
environmental sources.

Andre and Genicot (1987) reported that L. welshimeri is
particularly associated with environmental sources and
rarely with the animal sources. Mostly the isolation of L.
welshimeri (5.00%) after L. innocua (6.25%) in the pearl
mullet samples strengthened the possibility that
contamination may be associated with environmental
sources and this result is similar to opinions of Buchanan
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et al. (1989) reporting that L. welshimeri is a common
contaminant in meat products and seafood.

The average pH values of 6.70 determined in the samples
examined in this study was found between the pH values
of 6.0-9.0 at which Listeria species can produce (Seeliger
and Jones 1986). The average pH values reported in
previous studies performed on fresh pearl mullet
(Kilinggeker and Kiiglikoner 2003; Kiigiikoner et al. 2001)
are slightly lower than the average pH value determined in
this study and between the pH values that Listeria species
can produce.

CONCLUSION

This study the presence of Listeria species in pearl mullet,
submitted for consumption in Van, has been revealed for
the first time, however, L. monocytogenes, a pathogenic
species for humans, was not identified in any sample. The
fact that L. monocytogenes could not be identified in any of
the examined samples in this study can be evaluated as an
indicator that pearl mullet does not constitute a public
health risk for listeriosis. In order to determine the actual
contamination level in the pearl mullet caught from the
lake, the presence of Listeria species, especially L.
monocytogenes, should also be investigated in other
settlement areas where the fish is consumed. To avoid L.
monocytogenes and other pathogen microorganisms from
posing a public health risk, transport, storage, and
marketing process of the caught fishes should be done
under hygienic conditions and cold.
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ABSTRACT The aim of the study was to determine the oxidative stress parameters as well as ceruloplasmin levels in
sheep with toxoplasmosis. In order to investigate biochemical parameters, a total of 30 sheep were used in
the study. According to ELISA test results, 20 sheep were infected with toxoplasmosis, while 10 healthy sheep
sera had antibodies negative. Biochemical analysis included total oxidant capacity (TOC), total antioxidant
capacity (TAC), oxidative stress index (OSI), nitric oxide (NO) and ceruloplasmin levels. TAC value was found
to be statistically significantly lower, and TOC and OSI values were found to be higher in sheep with
toxoplasmosis compared to those of the control group. NO and ceruloplasmin values were nonsignificantly. As
a result, it was concluded from the data in the study that toxoplasmosis caused changes in oxidant and
antioxidant capacity in sheep.

Keywords: Oxidative stress, Sheep, Toxoplasmosis

0z Toksoplazmozisli Koyunlarda Oksidatif Stres ve Seruloplazmin Diizeylerinin
Belirlenmesi

Calismanin amaci toksoplazmozisli koyunlarda oksidatif stres parametrelerinin yani sira seruloplazmin
diizeylerinin belirlenmesidir. Calismada biyokimyasal parametreleri arastirmak i¢cin ELISA test sonuglarina
gore 20 tanesi toksoplazmozisle enfekte, 10 saglikli olmak iizere, toplamda 30 adet koyun kullanildi.
Biyokimyasal olarak total oksidan kapasite (TOK), total antioksidan kapasite (TAK), oksidatif stres indeksi
(0S1), nitrik oksit (NO) ve seruloplazmin diizeyleri belirlendi. Yapilan analizler sonucunda toksoplazmozisli
koyunlarda TOK ve OSi degerinin arttigi, TAK'1n azaldigi, NO ve seruloplazmin degerlerinin ise istatistiksel
olarak 6nemsiz oldugu belirlendi. Sonug olarak, ¢alismadaki verilerden toksoplazmozisin koyunlarda oksidan
ve antioksidan kapasitede degisikliklere neden oldugu kanisina varildi.

Anahtar Kelimeler: Oksidatif stres, Koyun, Toksoplazmozis

GiRiS 2017). Organizmanin normal oksijen kullanimi sirasinda

. . . ) mitokondri tarafindan iiretilen serbest radikaller lipitlerin,
Toksoplazmozis, hiicre i¢i zorunlu bir protozoon proteinlerin ve niikleik asitlerin yapisinda degisiklik
(Toxoplasma gondii) tarafindan olusturulan zoonoz bir olusturarak oksidatif hasara neden olurlar (Tabakoglu ve
hastaliktir (Hokelek ve Acict 2009; Ozcel 2013). Kiiclik Durgut 2013; Karabulut ve Gilay 2016). Serbest
ruminantlarda (iretim kaybi, tedavi gideri, kontrol radikallerin olusturdugu hasari1 énlemek amaciyla gérev
yarcarpalarl Vb.) ve insanlarda (tani, tedavi, 13 gucu vb) yapan sistem antioksidan sistem olarak tanimlanmakta ve
6nemli ekonomik kay1plara neden Olmakt?dlr (Ozcel 20_1_3*' bu sistem radikal liretimini engelleyerek ve/veya olusan
Varli ve ark 2016). Koyun ve kecilerde subklinik radikallerin zararli etkilerini ortadan kaldirarak etki
seyretmekle ~ beraber, pnomoni, enterit, norolojik gostermektedir (Silleyman ve ark. 2018). Normalde
bozukluklar, ensefalit, canli veya zayf yavru dogumu, 3-4 organizmada oksidan ve antioksidanlar arasinda bir denge

glin icerisinde 6lim veya aborta neden olmaktadur (Hill ve s6z konusu iken, organizmada stres, kronik hastalik ve
ark. 2005; Ozcel 2013; Ozmutlu Cakmak ve Karatepe
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enfeksiyonlar immun sistemi uyarmakta, bunun sonucu
olarak da serbest radikal miktarinin artmasi nedeniyle
doku hasar1 olusur (Atmaca ve ark. 2015; Karabulut ve
Giillay 2016). Yapilan ¢alismalarda lokal ve/veya sistemik
yangt ya da enfeksiyon durumlarinda toplam
oksidan/antioksidan kapasite (TOK, TAK) ve oksidatif
stres indeksinin (0SI) degisebilecegini ve non-invaziv
belirte¢ olarak kullanilabilecegi bildirmektedir (Celi ve
Gabai 2015; Merhan ve ark. 2017b; Aydogdu ve ark. 2018).
Nitrik oksit (NO), nitrik oksit sentazlar vasitasiyla L-
arjinininden L-sitrullin olusturulmasi esnasinda olusan
yan irindir. NO, bakteri, virus ve parazitlere karsi
savunmada hem bu organizmalarla direk savasta l6kositler
tarafindan kullanilmakta hem de yangi dogurucu 6zellige
sahip olan bir molekiildiir (Atakisi ve Merhan 2017).
Antioksidan sistemde yer alan seruloplazmin, hiicreleri
oksidatif hasara karsi koruma ve antimikrobiyal aktivite
gibi fonksiyonlarinin yani sira orta derecede dnemli bir
akut faz proteinidir (Cerone ve ark. 2000). Yukaridaki
bilgiler 1s181nda ¢alismadaki amacimiz toksoplazmozis ile
enfekte koyunlarda oksidatif stres parametreleri (TOK,
TAK, 0Si ve NO) ile birlikte seruloplazmin diizeylerinin
arastirilmasidir.

sonuglarina goére 20 adet toksoplazmozis ile enfekte ve 10
adet saghklh koyun kullanildi. Hayvanlarin vena
jugularis’inden antikoagulantsiz tiiplere kan ornekleri
toplandi. TOK ve TAK diizeyi ticari test kiti (Rel Assay
Diagnostics, Tiirkiye) kullanilarak yapildi. OSI ise [TOK
(umol H202 ekivalan/L)/10 x TAK (mmol Troloks
ekivalan/L)] formiilii kullanilarak hesaplandi (Karababa ve
ark. 2013). NO analizi, Miranda ve ark. (2001)nin,
seruloplazmin ise Colombo ve Ricterich'in (1964)
bildirdikleri metotlara gore kolorimetrik olarak belirlendi.

istatistiksel Analiz

Calisma verilerinin degerlendirilmesinde SPSS 20.0 paket
programi kullanildi. Analizlerde gruplarin normal dagilim
gosterme durumu Kolmogorov-Smirnov testi yapilarak
degerlendirildi. Normal dagilim gosterme durumunda,
gruplarin karsilastirilmasinda Student’s T testi kullanild1.

MATERYAL ve METOT

Arastirma Mehmet Akif Ersoy Universitesi Veteriner
Fakiiltesi Deney Hayvanlar1 Etik Kurulu 2014/53 sayili
raporu uyarinca yuritildi. Calismada ELISA test

BULGULAR

Yapilan analiz sonucunda toksoplazmozisli koyunlar ile
kontrol grubundaki hayvanlar Kkarsilastirildiginda TOK
(P<0.01) ve OSI (P<0.05) degerlerinin kontrol grubuna
gore yikseldigi, TAK degerinin (P<0.05) ise kontrol
grubuna gore diistiigii, NO ve seruloplazmin diizeyinin ise
arttif1 ancak istatistiksel olarak 6nemsiz oldugu belirlendi
(Tablo1).

Tablo 1. Toksoplazmozisli ve saglikh koyunlarda TAK, TOK, 0Si, NO ve seruloplazmin diizeyleri

Table 1. TAC, TOC, OS], NO and ceruloplasmin levels in healthy and sheep with toxoplasmosis

Kontrol Enfekte P
TAK (mmol Troloks Ekivalan/L) 1.35+0.15 0.81+£0.09 *
TOK (nmol H202 Ekivalan/L) 6.22+0.49 9.45+0.64 x
0Si (Arbitrary Birim) 0.50+0.06 1.35+0.24 *
NO (pmol/L) 33.14+2.18 39.71+£3.69 NS
Seruloplazmin (mg/dL) 12.54+£1.35 14.63+1.29 NS

*: p< 0.05, **: p< 0.01, NS: Onemsiz

TARTISMA ve SONUC

Toksoplazmozis, insanlar da dahil olmak iizere sigir,
koyun, kegi gibi ¢iftlik hayvanlarinda gorilen, iiretim
kaybi, tedavi gideri ve kontrol harcamalarinin yani sira
insanlarda tan, tedavi, is giicii kayb1 gibi 6nemli ekonomik
kayiplara neden olan paraziter bir hastaliktir (Can 2010;
Varli ve ark. 2016). Hastalik ayrica halk saghgi yoniinden
de 6nemli bir yere sahip olup diisiiklere, anomalilere veya
6li dogumlara neden olmaktadir (Dubey ve Jones 2008;
Zhou ve ark. 2011; Varl ve ark. 2016). Organizmada stres,
kronik hastalik ya da toksoplazma gibi paraziter bir
enfeksiyon durumunda immun sistemde gorevli fagositoz
yapan hiicreler tarafindan serbest radikal miktar
artmakta ve doku hasarlari meydana gelmektedir
(Aydogdu ve ark. 2018). Birgok hastaligin ve yangisal
durumun patogenezinde rol oynayan oksidatif stresin
belirlenmesinde bir¢ok yontem bulunmaktadir. Bu
yontemler uzun zaman ve emek isteyen, karmasik, pahali
yontemlerdir ve oksidan/antioksidan molekiillerin tek tek
Olgiilmesi  yalnizca  Olgiimii  yapilan  molekiiliin
degerlendirilmesine olanak saglamaktadir. Bu nedenle
yapilan ¢alismalarda oksidan/antioksidan dengenin
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belirlenmesi i¢in tek tek oksidanlarin ve antioksidanlarin
Olciimiinden ziyade, TAK ve TOK 6l¢iimiiniin daha kolay
oldugu bildirilmektedir (Erel 2004; Erel 2005). TOK
diizeyinin TAK diizeyine orani olarak tanimlanan OSi ise
oksidatif stres diizeyinin bir gostergesidir. Poxvirus ile
enfekte koyunlarda (Issi ve ark. 2008; Bozukluhan ve ark.
2018), sigirlarda sap (Bozukluhan ve ark. 2013; Deveci ve
ark. 2018), omfalit (Bozukluhan ve ark. 2016), brusella
(Merhan ve ark. 2017b), hipodermosis (Merhan ve ark.
2017a) ve askaridiosis (Bozukluhan ve ark. 2017) gibi
viral, bakteriyel ve paraziter hastaliklarda oksidatif stres
gelistigi oksidan diizeyinin artarken antioksidan diizeyinin
ise azaldig1 bildirilmistir. Yine Aydogdu ve ark. (2018)
koépeklerde yaptiklar1 bir ¢alismada parvoviral enteritisli
kopeklerde TOK ve OSi'nin kontrol grubuna gore
yiikseldigini bu nedenle oksidatif hasarin gelistigini
bildirmislerdir. {lave olarak leishmaniasis (Giiltekin ve ark.
2017), Toxocara canis ve Toxascaris leonina (Kozan ve ark.
2010) ile enfekte kdpeklerde yapilan ¢alismalarda da lipid
peroksitlerin olustugu dolayisiyla da oksidatif stres
gelistizgi ve antioksidan miktarinda azalma oldugu
bildirilmigtir. Yapilan ¢alismalarda farkli parazit tiirtiniin
yerlestikleri organ ve dokuda serbest radikal miktarini
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artirdigl, bu artisa bagl olarak hiicre ve doku hasarlarinin
meydana geldigi bildirildi (Dede ve ark. 2000; Karsen ve
ark. 2011). Oksidatif strese neden olarak hiicre ve
dokularda hasar olusturan parazitlerden bir tanesi de
Toxoplasma gondii olup yapilan bazi ¢alismalarda,
hayvanlarda (Al Kennany 2009) ve insanlarda (Karaman
ve ark. 2008; Al Azzauy 2011) bu parazitin olusturdugu
oksidatif stresin hastaligin patogenezisinde rol oynadigi
bildirildi. Yaptigimiz ¢alismada da toksoplazma ile enfekte
koyunlarda TOK ve 0SI degerinin arttig1, TAK degerinin ise
azaldig1 belirlendi. Dolayisiyla da yukarida bahsi gegen
calismalarla elde ettigimiz bulgularin uyumlu oldugu
gorilmektedir. NO'in tretildigi yere gore farkl fizyolojik
rolleri bulunmaktadir. Bir nérotransmitter gibi davranma,
kan basincinin diizenlenmesi gibi gorevlerinin yani sira
patojenlerle (viriis, bakteri, parazit) miicadelede de 6nemli
bir molekiildiir (Atakisi ve Merhan 2017). Chao ve ark.
(1993) NO'in mikroglial hiicrelerde Toxoplasma gondii'nin
¢ogalmasinin baskilanmasinda anahtar bir role sahip
oldugunu bildirmislerdir. Calismada ise kontrol grubu ile
toksoplazmozisli koyunlar arasinda NO diizeyinin arttig1
ancak istatistiksel olarak o©nemsiz oldugu belirlendi.
Seruloplazmin bakirin tasinmasi, organik aminlerin
oksidasyonu, hiicresel demir diizeyinin diizenlenmesi ve
ferroksidaz aktivitesi gibi fonksiyonlar1 bulunmaktadir
(Healy ve Tipton 2007). Yapilan calismalarda oksijen
radikallerinin etkilerini azaltarak hiicreleri oksidatif
zararlara karsi korudugu ve antimikrobiyal giicii artirdig
bildirildi (Cerone ve ark. 2000, Bozukluhan ve ark. 2018).
Calismada kontrol grubu ile toksoplazmozisli koyunlar
arasinda seruloplazmin diizeyinin arttig1 ancak istatistiksel
olarak 6nemsiz oldugu belirlendi.

Sonu¢ olarak, toksoplazmozisin koyunlarda oksidatif-
antioksidatif kapasitede o6nemli degisikliklere neden
oldugu belirlendi. Elde edilen bu bulgular 6zellikle
hastaliktaki yangi siddetinin belirlenmesine ve tanisina
katkida bulunabilecegi diistiniilmektedir.

CIKAR CATISMASI

Yazarlar, ¢ikar catismasi olmadigini beyan eder.

TESEKKUR

[II. Uluslararast Avrasya Tarim ve Doga Bilimleri
Kongresinde poster olarak sunulmus, kongre kitabina 6zet
metin olarak basilmistir.
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ABSTRACT

In this study, we evaluated the possible protective effects of silymarin on valproic acid-induced brain injury
by histological and biochemical parameters in rats. The experiment was performed with 21 Sprague Dawley
male rats. Rats were divided into three groups: group 1 control, group 2 valproic acid and group 3 valproic
acid + silymarin. The groups received valproic acid 500 mg/kg/day and silymarin 100 mg/kg/day for 14 days
except the control group. Increased serum glucose, cholesterol, triglyceride and creatine kinase BB levels with
valproic acid were reversed with silymarin administration. Also, increased malondialdehyde and decreased
glutathione levels in brain tissue with valproic acid were significantly suppressed by silymarin. In the valproic
acid + silymarin group, oxidative stress was decreased, antioxidant activity was increased and
histopathological changes were decreased compared to the valproic acid group. Brain injury caused by
valproic acid was attenuated by silymarin treatment owing to the antioxidative and anti-apoptotic effects of
silymarin. Silymarin may be useful for reducing the severity of valproic acid induced brain damage.

Keywords: Brain damage, Rat, Silymarin, Valproic acid
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Sicanlarda Silimarinin Beyin Hasar1 Uzerine Koruyucu EtKisi

Bu calismada silimarin’in siganlarda histolojik ve biyokimyasal parametrelerle valproik asite bagh beyin
hasari lizerindeki olas1 koruyucu etkilerini degerlendirdik. Deney 21 Sprague Dawley erkek si¢an ile yapildi.
Sicanlar ti¢ gruba ayrildi: grup 1 kontrol, grup 2 valproik asit ve grup 3 valproik asit + silimarin. Gruplara
kontrol grubu disinda 14 giin boyunca 500 mg/kg/gilin valproik asit ve 14 giin boyunca 100 mg/kg silimarin
verildi. Valproik asit ile artmis serum glikoz, kolesterol, trigliserit ve kreatin kinaz BB seviyeleri, silimarin
uygulamasi ile tersine c¢evrildi. Ayrica, valproik asitle beyin dokusunda artmis malondialdehit ve azalmis
glutatyon diizeyleri, silimarin ile anlaml énemli 6l¢iide baskilanmistir. Valproik asit + silimarin grubunda
oksidatif stres azaldi, antioksidan aktivite artt1 ve valproik asit grubuna gore histopatolojik degisiklikler
azaldi. Valproik asidin neden oldugu beyin hasari, silimarin’in antioksidatif ve anti-apoptotik etkileri
nedeniyle silimarin tedavisi ile azaltild1. Silimarin, valproik asite bagh beyin hasarinin siddetini azaltmak i¢in
yararl olabilir.

Anahtar Kelimeler: Beyin hasari, Sican, Silimarin, Valproik asit

INTRODUCTION

The formation of reactive oxygen species (ROS) in the
brain is a precursor of psychiatric disorders. Because of
the brain uses the highest amount of oxygen compared to
other body organs, it is very sensitive to oxidative stress.
In addition, it produces high amounts of ROS due to its
high aerobic metabolism (Naziroglu and Yiirekli 2013).
High amounts of ROS can be important mediators of cell
impairment in various structures such as proteins, lipids,
nucleic acids, and can alter normal signaling pathways by
stimulating  redox-sensitive transcription agents
(Cardenas-Rodriguez et al. 2013; Emekli-Alturfan et al.
2015). The role of oxidative stress in the formation of
central nervous system (CNS) diseases is well known. This

brain contains a large number of oxidized fatty acids and a
small number of antioxidant systems. The term epilepsy
refers to a group of adult and children disorders
characterized by chronic, recurrent, and paroxysmal
changes of motor and sensory neurological functions
secondary to a disturbance in the electrical activity of a
neuron population (Cardenas-Rodriguez et al. 2013). The
onset and progression of epilepsy is caused by free oxygen
radicals (Naziroglu and Yiirekli 2013). Valproic acid (VPA)
is used to treat epileptic seizures but also has therapeutic
potential in other nervous system diseases such as
migraine, manic depression and bipolar disorder (Gynther
et al. 2016; Palsamy et al. 2014). VPA binds extensively to
plasma proteins, causing serious non-target adverse
effects and possible drug-drug interactions (Gynther et al.

= Corresponding author: iaktas@adiyaman.edu.tr

87

-. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License which allows users to read,

copy, distribute and make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited properly.


http://dergipark.gov.tr/vanvetj
https://doi.org/10.36483/vanvetj.658220
https://orcid.org/0000-0002-0956-8204
https://orcid.org/0000-0001-8463-6943

[ibrahim AKTAS and Murat SEVIMLI]

Van Vet ], 2020, 31 (2) 87-92

2016). ROS, which occurs as a side-effect in VPA
application, can directly damage cellular macromolecules
such as DNA, protein, lipids and change the normal signal
paths by activation of redox sensitive transcription factors
(Emekli-Alturfan et al. 2015). The increased ROS blocks
sodium and calcium channels and acts by increasing the
function of the inhibitory neurotransmitter gamma
aminobutyric acid (GABA). This effect results in a decrease
in neuronal activity, an increase in apoptotic cell death in
neocortex and a decrease in cell proliferation in ganglional
excretion. In addition, it reduces the proliferation of
neuroblastoma cells and neural progenitor cells, and
induces apoptosis in microglial cells (Eckert et al. 2017;
Kataoka et al. 2013).

Phytochemicals and plant-based products are widely used
in the treatment of various neurological disorders because
of their safety and lack of side effects (Kumburovic et al.
2019). Silymarin (SLY) is a flavonoid obtained from the
seeds of milk thistle (Silybum marianum) and widely used
as a hepatoprotective agent (Abdelsalam et al. 2019;
Gabrielova et al. 2019). SLY has anti-inflammatory,
immunomodulator, antifibrotic, antioxidant, metal
chelator (iron), protein synthesis stimulant and
neuroprotective effects (Gabrielova et al. 2019;
Muthumani and Prabu 2014). The SLY is particularly
effective in protecting against the effects of inflammatory
and oxidative stress caused by neurodegenerative diseases
(Borah et al. 2013; Di Costanzo and Angelico 2019). SLY
can cross the blood-brain barrier, increase antioxidant
enzyme activity and reduce lipid peroxidation levels in
erythrocytes exposed to hydrogen peroxide. In addition,
SLY supplementation reduces protein oxidation in the
cortex and hippocampus of the rat’s brain (Yon et al.
2019). SLY acts as a free radical scavenger, removes
reactive toxic radicals from oxidative detoxification of
xenobiotics and prevents lipid peroxidation (Zhou et al.
2004). SLY has also been reported to be very effective in
reducing insulin fibril-induced neuronal toxicity
characterized with decreased cell viability, lactate
dehydrogenase release, increased intracellular ROS,
morphological changes and apoptotic cell death (Katebi et
al. 2018). SLY binds to receptors in membranes thus
prevents toxins from binding, reduces drug-induced
damage, reacts with ROS, converts them to less reactive
compounds, enhances the effects of antioxidants GSH
(glutathione) (Beydilli et al. 2015; Raskovic¢ et al. 2011).

The study was conducted to investigate the preventive
effects of SLY against VPA-induced brain damage by
evaluating biochemical and histopathological changes.

MATERIALS and METHODS

Chemicals

VPA and SLY were purchased from Liba Co (Turkey) and
Madaus (Turkey). Hydrochloric acid (HCL),
thiochleroacetic acid (TCA), thiobarbuturic acid (TBA) and
paraffin were obtained from, Sigma-Aldrich (USA). Xylene,
hematoxylin-eosin and ethanol were obtained from Merck
(Germany). All other chemicals were the best analytical
grade and were purchased from Sigma.

Animals

In this study 21 male Sprague-Dawley rats (220-250g, for
8 weeks) were obtained from Adiyaman University
Experimental Animal Production Application and Research
Center and the study was conducted at the same place.
Ethics committee report; it was obtained from the
Laboratory Animals Ethics Committee (Protocol 2019/08)
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of Firat University Faculty of Medicine and the study was
conducted according to this protocol.

Treatment protocol

The animals were randomised into three groups, with
seven rats in each group, as follows: Control; VPA; VPA +
SLY. The control group received 0.5 mL saline i.p. and 1 mL
saline orally for 14 days. VPA group received 500
mg/kg/day VPA p.o. for 14 days (Tong et al. 2005). VPA +
SLY group received 500 mg/kg/day VPA p.o. and 100
mg/kg/day SLY p.o. for 14 days (Beydilli et al. 2015). Rats
were sacrificed by cervical dislocation under anesthesia
with ethyl ether at the end of day 14. Blood samples were
collected from the jugular vein, centrifuged at 5,000 x g for
15 minutes, and serum was collected and stored at -86 °C
for biochemical analysis. The brain was excised and stored
at -86 2C until analysis.

Biochemical evaluation

Serum biochemical parameters glucose mg/dL, cholesterol
mg/dL, triglyceride (TG) mg/dL and creatine kinase BB
(CK BB) mg/dL) were analyzed according to Reitman-
Frankel colorimetric transaminase method on Olympus
2700 analyzer at the University of Adiyaman (Olympus
Diagnostica GmbH, Hamburg, Germany) (Crowley 1967).

Oxidative stress biomarkers

Malondialdehyde (MDA) measurements were made in
brain tissue. Two volumes of sample and two volumes of
stock solution (0.375% thiobarbituric acid in 0.25 N HCl
and 15% trichloroacetic acid) were mixed in the centrifuge
tube. The solution was heated for 15 minutes in boiling
water and then cooled. The residue was centrifuged at
2500 x g for 10 minutes and samples were read by
spectrophotometer at a wavelength of 532 nm (Placer et
al. 1966).

GSH levels in brain tissues were determined according to
Sedlak and Lindsay method (Sedlak and Lindsay 1968).
The sample was eluted with 50% TCA and centrifuged at
1000 x g for 5 minutes. 2 mL Tris-EDTA buffer (0.2 M, PH =
8.9) and 0.1 mL 0.01 M 5,5'-dithio-bis-2 by taking 0.5 mL
of the supernatant from the supernatant-nitrobenzoic acid
was added. The mixture sample was allowed to stand at
room temperature for 5 minutes and read by
spectrophotometer at 412 nm wavelength.

Histopathological examinations

The brain tissues taken from animals were fixed in 10%
neutral formalin solution. After fixation tissues were
washed overnight in running water. These washed
samples were dehydrated with ethanol, cleared with
xylene and embedded in paraffin. 4-5 pm thick sections
were taken from the paraffin blocks (RM2125RTS, Leica,
Germany). The samples from all groups were stained with
hematoxylin & eosin for histopathological evaluation. The
histopathological findings were evaluated under these
parameters; neuronal structure (nuclear and cytoplasm
properties) and neuroglial changes (number and
morphology). Histopathological scoring was performed in
terms of apoptotic (dense eosinophilic cytoplasm, picnotic
nucleus, apoptotic bodies) and regenerative findings
(reduction in apoptotic cell count, neuroglial aggregation,
large neuroglial cells with vesicular nuclei) by examining
different areas in 40x objective from each section.
According to the grade of the findings (-): no findings, (+):
low level, (++): moderate level, (+++): severe level.
Samples were evaluated and imaged by imaging binocular
light microscopy (ECLIPSE Ni-U, Nikon and Tokyo, Japan).
(Mostafa et al. 2017)
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Statistical analysis

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 of 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

Glucose, cholesterol, TG and CK BB levels were
significantly increased in VPA group compared to control
and VPA + SLY groups. SLY therapies resulted in a
significant decrease in VPA-induced glucose, cholesterol,
TG and CK BB levels (Table 1).

Oxidative stress biomarkers

According to the data in Table 1, significantly higher MDA
level and significantly lower GSH levels were detected in
the VPA group. SLY treatments resulted in a significant
decrease in MDA level and a significant increase in GSH
level.

Histopathological results

As shown Table 2 and Figure 1, examination of sections
from control group showed normal neuronal structure.
The staining characteristics of nucleosus-cytoplasm and
morphology of neurons was normal. Also neuroglial cells
were in normal number and morphology (Fig. 1 A, B). In
VPA group there were significant pathological changes;
many apoptotic bodies and apoptotic neurons/neuroglial
cells with dense eosinophilic cytopalsm and picnotic nuclei
(Fig. 1 C, D). Compared to the VPA group, a significant
improvement was observed in histopathological findings
in the VPA + SLY group. In sections of VPA + SLY group,
neuroglial cell clusters and neuroglial cells with large
vesicular nuclei were observed as a sign of regeneration
with decreased number of apoptotic cells (Fig. 1 E, F).

Table 1. Serum biochemical and tissue oxidative stress biomarkers in brain of experimental groups

Control VPA

VPA + SLY

Serum biochemical biomarkers

Glucose (mg/dL) 123.14 £1.58"b

145.29 £1.26 ac

125.14£1.20b

Cholestrol (mg/dL) 50.00+1.29b 65.00 + 1.54 ac 51.86+0.50P
Trigleyceride (mg/dl) 70.00 + 1.19 bc 1143 +1.51 ac 80.00 £ 0.81 ab
Creatine Kinase-BB 24.71+1.01°b 64.71£1.71 ac 28.29+2.36b

(mg/dL)

Heart tissue oxidative stress biomarkers

130.00 £ 2.44 ab
39.71 £ 245 be

GSH (nmole/mg)

MDA (nmole/mg
tissue)

70.00 + 2.52 ac
171.43 £ 2.54 ac

121.43 +£2.682ab
120.02 £ 2.67 b

Each group represents the mean + SEM for seven rats. a: Significant from Control; b: Significant from VPA; c: Significant from
VPA + SLY. Abbreviations: VPA; Valproic acid; SLY; Silymarin, CK-BB; Creatine kinase BB, GSH; Glutathione, MDA;
Malondialdehyde. VPA: 500 mg/kg VPA, VPA + SLY: 500 mg/kg VPA + 100 mg/kg SLY.

Table 2. Histopathological scoring of brain sections of experimental groups

Parameters/scores Control VPA VPA+SLY

Apoptotic Findings

- dense eosinophilic cytoplasm +++a ++b

- picnotic nucleus +++a ++b

- apoptotic bodies +44a +4b
Regenerative Findings

- reduction in apoptotic cell count _a +++b

- neuroglial aggregation —a —

- large neuroglial cells with vesicular nuclei _a +44b

In according to modified semi-quantitative scale for the evaluation of histopathological changes; (0): none, (1): mild, (2):
moderate, (3): severe grade (n = 7). VPA, valproic acid; SLY, silymarin; a: VPA increased brain damage, p < 0.05 vs. control

group. b: SLY reduced brain damage, p < 0.05 vs. VPA group
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Figure 1. Rat brain tissue section. A-B; Control group;
normal histological appearance is observed in brain tissue
sections. C-D; VPA given to the group; Many apoptotic cells
(arrows) and apoptotic bodies (arrowheads) are seen in
different cortex tissue regions of the brain. E-F; VPA + SLY
given group; A small number of apoptotic cells
(arrowheads), a large number of large vesicular neuroglial
cells (arrows) and neuroglial clusters are observed in
sections of SLY group (asterisk). Showed decrease of
histopathological findings compared to VPA group (H-E,
Scale bar 50 pm, x400)

DISCUSSION

Brain tissue is exposed to neuronal death because of ROS-
induced damage due to its high oxidative metabolism and
less antioxidant defense system than other organs
(Demirel Yilmaz 2019; Naziroglu and Yiirekli 2013).
Oxidative stress, because of this cycle, plays an important
role in the pathophysiology of epilepsy. Increased free
radicals and decreased GSH concentrations have been
reported in membrane lipid peroxidation in the epileptic
focus. Increasing evidences suggest that long-term
antiepileptic drug therapy leads to increased oxidative
stress. For example, VPA has been reported to increase
lipid peroxidation and thus cause brain damage in long-
term users (Chaudhary and Parvez 2018; Naziroglu and
Yirekli 2013). Indeed, VPA has been reported to
exacerbate the death of cerebellar granular neurons,
induce cognitive impairment in various neuronal cell
populations and reduce the proliferation of hippocampal
neurons that induce apoptosis (Bollino et al. 2015). To
date, different antioxidant agents have been used to
decrease the toxic effect of VPA. However, there is little
data on the protective effect of SLY on VPA-induced brain
injury. It has been reported that SLY plays a role in the
protection of neurons against oxidative stress and has a
direct effect on neuronal oxidant status. SLY has been
reported to balance oxidative stress and neurotoxicity by
increasing the activity of both enzymatic and non-
enzymatic antioxidant markers.

In addition, SLY has been reported to be protective against
oxidative insults by potentially inhibiting the formation of
oxygen and peroxyl radicals along with protein oxidation
products in the cortices of the elderly rodent brain. In
another study, it was reported that application of SLY
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increases respiratory activity and inhibits lipid
peroxidation in brain mitochondria (Borah et al. 2013).
According to recent studies, SLY has been reported to react
with ROS as an antioxidant to form less reactive and toxic
compounds and to increase resistance to harmful effects
by interacting with cell membranes (Raskovic¢ et al. 2011).
As a result, SLY acts primarily as an antioxidant, reduces
ROS and lipid peroxidation and increases endogenous
antioxidant enzyme concentrations (de Avelar et al. 2017).

An increase in biochemical parameters suggests that 4-en-
VPA and its [B-oxidation products trigger a series of
reactions that result in accumulation (Abdel-Dayem et al.
2014). Serum glucose level increased slightly with VPA
administration, which approached normal with SLY
administration. In a study of 25 patients, a significant
reduction in blood sugar levels occurred after four months
of treatment with 200 mg SLY three times a day before
meals (Huseini et al. 2006). This study is compatible with
our study. It was seen that total serum cholesterol levels
which were reported to be increased by VPA were then
lowered by SLY. SLY applies antioxidant and membrane
stabilizing activity. This effect contains important
properties for uptake of plasma lipoproteins and thus
changes in lipid metabolism. In addition, SLY has been
reported to have a direct effect on cholesterol metabolism
by inhibiting a reductase enzyme, 3-hydroxy 3-
methylglutaryl CoA, involved in cholesterol synthesis
(Metwally et al. 2009; Neha et al. 2014). In a study,
Metwally et al. (2009) lowered the level of cholesterol in
proportion to SLY in rats fed high-cholesterol diet. The
cholesterol lowering effect of SLY parallels our study.
Increased TG levels with VPA were reversed with SLY and
our study is consistent with the literature. VPA-induced
high TG level may be attributed to inhibition of endothelial
lipoprotein lipase activity responsible for the hydrolysis of
TG. In a study of rats, Ali et al. (2019) shows that giving
FRAL (fructose (10%) in drinking water plus AICI3 (34
mg/kg/day)) significantly increased serum TG level to
normal rats. FRAL + SLY (100 mg/kg/day) per oral gavage
administration resulted in a significant decrease in serum
TG level compared to FRAL + SLY. The results obtained in
this study are parallel to the effect of SLY on TG.

CK-BB is a creatine-kinase isoform found in CNS. This
enzyme catalyzes the transfer of phosphate groups from
ATP to creatine phosphate, so it plays a role in energy
transfer in tissues with large energy demands, such as the
brain. Inside the CNS, CK-BB is found in astrocytes and is
therefore released when there is brain tissue damage.
Serum CK-BB levels have been found to be high in a variety
of brain injury environments, including cardiac arrest or
subarachnoid hemorrhage (Sharma et al. 2017). Because
of VPA application, CK-BB level was increased. This may be
due to impaired energy transfer due to accumulation of
VPA in the brain. With the SLY application, the situation is
reversed.

GSH is an endogenous antioxidant which is mainly present
in reduced form in cells. It reacts with free radicals and
inactivates them and their most toxic form, hydroxyl
radicals, in oxidized form (Agarwalet al. 2011). In our
study, we found a significant decrease in GSH levels as a
result of oxidative stress caused by VPA application. It
caused the depletion of antioxidants (GSH) in neuronal
cells because of cellular redox formation and endogenous
ROS accumulation created by VPA. In addition,
neurotoxicity develops by increasing the sensitivity of the
neuronal plasma membrane to free radical attacks
(Chaudhary and Parvez 2018). Wu et al. (2017) in the
study of pregnant rats, embryonic day 12.5 ip 600 mg/kg
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VPA single dose exposure females. SLY increased ROS
scavenging activity, cellular content of GSH, and membrane
stability. The decreasing GSH level increased with SLY due
to the effect of the oxidative stress formed by I/R. These
study compatibles with our study (Moghaddam et al.
2020).

Lipid peroxidation is the process that involves chain
reactions of free radicals with polyunsaturated fatty acids.
These reactions lead to hydroperoxide formation and lipid
cleavage into low molecular weight fragments. MDA is a
large reactive aldehyde resulting from the peroxidation of
biological = membrane-polyunsaturated fatty acids.
Therefore, it is used as an indicator of tissue damage,
which includes a series of chain reactions (Wu et al. 2017).
Gao et al. (2016), in their study, observed high MDA
because of increased oxidative stress in the brain of VPA-
induced rat pups. In this toxicity, high ROS in the neurons
of the hippocampus and cerebral cortex are signs of tissue
damage and reduced antioxidant protection mechanisms.
In another study, SLY increased the activity of enzymes
that neutralize lipid peroxidation and decreased the level
of MDA to normal values (Zhu et al. 2014).

There are various data indicating that VPA, which is widely
used as an anticonvulsant agent, causes
neurodegeneration in long term uses. Especially VPA has
been shown to cause serious problems including coma and
cerebral edema due to neurotoxic effects on the central
nervous system (Camilleri et al. 2005). In accordance with
these data, both in vitro and in vivo studies reveal
neurodegeneration caused by VPA (Fujiki et al. 2013; Jin et
al. 2005). In our study, histopathological examinations in
the brain tissue were carried out for the detection of
neurodegenerative and regenerative findings. When the
sections belonging to the treatment groups were
examined, as a result of the effect of SLY, the presence of
findings that could be evaluated in favor of regeneration
(neuroglial clustering, large neuroglial cells with vesicular
nuclei) was observed with the decrease in the findings of
apoptotic neurodegeneration. These data show that
histopathologically, VPA causes apoptotic
neurodegeneration and SLY leads to an improvement in
apoptotic neurodegeneration findings.

Free radicals and oxidative stress have an important place
among the possible mechanisms of VPA in apoptotic
neurodegeneration (Zhang et al. 2010). There are many
studies showing that oxidative stress is responsible for
various neurodegenerative diseases  and also
demonstrating the neuroprotective effects of various
antioxidants (Chaudhary and Parvez 2018). When
histopathological findings are evaluated together with
other results, it is seen that VPA causes an apoptotic
neurodegeneration caused by oxidative stress and SLY
causes a decrease in these findings with antioxidant
effects.

CONCLUSION

Treatment with SLY inhibited VPA induced brain
dysfunction and histopathological changes significantly.
The antioxidant and anti-apoptotic activities of SLY appear
to be responsible for its brain protective effect. Therefore,
SLY may useful for attenuation or prevention of the
complications of VPA induced brain injury in clinical
practice.

CONFLICT of INTEREST

The authors declare that they have no conflict of interest.

REFERENCES

Abdel-Dayem MA, Elmarakby AA, Abdel-Aziz AA, Pye C, Said SA, El-
Mowafy AM (2014). Valproate-induced liver injury: modulation by
the omega-3 fatty acid DHA proposes a novel anticonvulsant regimen.
Drugs R D, 14(2), 85-94.

Abdelsalam HM, Samak MA, Alsemeh AE (2019). Synergistic therapeutic
effects of Vitis vinifera extract and Silymarin on experimentally
induced cardiorenal injury: The pertinent role of Nrf2. Biomed
Pharmacother, 110, 37-46.

Agarwal NB, Agarwal NK, Mediratta PK, Sharma KK (2011). Effect of
lamotrigine, oxcarbazepine and topiramate on cognitive functions and
oxidative stress in PTZ-kindled mice. Seizure, 20(3), 257-62.

Ali NM, Mahmoud AAA, Mahmoud MF, El Fayoumi HM (2019).
Glycyrrhizic acid and silymarin alleviate the neurotoxic effects of
aluminum in rats challenged with fructose-induced insulin resistance:
possible role of toll-like receptor 4 pathway. Drug Chem Toxicol, 42(2),
210-9.

Beydilli H, Yilmaz N, Cetin ES et al. (2015). Evaluation of the protective
effect of silibinin against diazinon induced hepatotoxicity and free-
radical damage in rat liver. Iran Red Crescent Med ], 17 (4), 1-7.

Bollino D, Balan I, Aurelian L (2015). Valproic acid induces neuronal cell
death through a novel calpain-dependent necroptosis pathway. |
Neurochem, 133(2), 174-86.

Borah A, Paul R, Choudhury S et al. (2013). Neuroprotective potential of
silymarin against CNS disorders: Insight into the pathways and
molecular mechanisms of action. CNS Neurosci Ther, 19(11), 847-53.

Camilleri C, Albertson T, Offerman S (2005). Fatal cerebral edema after
moderate valproic acid overdose. Ann Emerg Med, 45(3), 337-8.

Cardenas-Rodriguez N, Coballase-Urrutia E, Rivera-Espinosa L et al.
(2013). Modulation of antioxidant enzymatic activities by certain
antiepileptic drugs (valproic acid, oxcarbazepine, and topiramate):
Evidence in humans and experimental models. Oxid Med Cell Longev,
2013, 598-493.

Chaudhary S, Parvez S (2018). Valproic acid induced neurotoxicological
manifestations and its mitigation by melatonin in rat brain
synaptosomes. Arch Med Res, 49(7), 441-50.

Crowley LV (1967). The reitman-frankel colorimetric transaminase
procedure in suspected myocardial infarction. Clin Chem, 13(6), 482-7.

de Avelar CR, Pereira EM, de Farias Costa PR, de Jesus RP, de Oliveira
LPM (2017). Effect of silymarin on biochemical indicators in patients
with liver disease: Systematic review with meta-analysis. World |
Gastroenterol, 23(27), 5004-17.

Demirel Yilmaz B, Eren B, Sagir D, Eren Z, Basard1 Gokce A (2019).
Stereological examination of curcumin’s effects on hippocampal
damage caused by the anti-epileptic drugs phenobarbital and valproic
acid in the developing rat brain. Acta Histochem, 121(4), 430-6.

Di Costanzo A, Angelico R (2019). Formulation strategies for enhancing
the bioavailability of silymarin: The state of the art. Molecules, 24(11),
1-29.

Eckert M, Klumpp L, Huber S (2017). Cellular effects of the antiepileptic
drug valproic acid in glioblastoma. Cell Physiol Biochem, 44(4), 1591~
605.

EmeKli-Alturfan E, Alev B, Tunali S et al. (2015). Effects of edaravone on
cardiac damage in valproic acid induced toxicity. Ann Clin Lab Sci,
45(2), 166-72.

Fujiki R, Sato A, Fujitani M. Yamashita T. (2013). A proapoptotic effect of
valproic acid on progenitors of embryonic stem cell-derived
glutamatergic neurons. Cell death & disease, 4(6), 677-87.

Gabrielova E, Zholobenko AV, Bartosikova L, Necas ], Modriansky M
(2015). Silymarin constituent 2,3-dehydrosilybin triggers reserpine-
sensitive positive inotropic effect in perfused rat heart. PLoS One,
10(9), 1-15.

Gao J, Wang X, Sun H et al. (2016). Neuroprotective effects of
docosahexaenoic acid on hippocampal cell death and learning and
memory impairments in a valproic acid-induced rat autism model. Int ]
Dev Neurosci, 49, 67-78.

Gynther M, Peura L, Vernerova M et al. (2016). Amino acid promoieties
alter valproic acid pharmacokinetics and enable extended brain
exposure. Neurochem Res, 41(10), 2797-809.

Huseini HF, Larijani B, Heshmat R et al. (2006). The efficacy of Silybum
marianum (L.) Gaertn. (silymarin) in the treatment of type II diabetes:
arandomized, double-blind, placebo-controlled, clinical trial. Phytother
Res, 20(12),1036-9.

Jin N, Kovacs AD, Sui Z, Dewhurst S, Maggirwar SB (2005). Opposite
effects of lithium and valproic acid on trophic factor deprivation-
induced glycogen synthase kinase-3 activation, c-Jun expression and
neuronal cell death. Neuropharmacology, 48(4), 576-83.

Kataoka S, Takuma K, Hara Y, Maeda Y, Ago Y, Matsuda T (2013).
Autism-like behaviours with transient histone hyperacetylation

91



[ibrahim AKTAS and Murat SEVIMLI]

Van Vet ], 2020, 31 (2) 87-92

in mice treated  prenatally  with valproic  acid. Int ]
Neuropsychopharmacol, 16(1), 91-103.

Katebi B, Mahdavimehr M, Meratan AA, Ghasemi A, Nemat-Gorgani M
(2018). Protective effects of silibinin on insulin amyloid fibrillation,
cytotoxicity and mitochondrial membrane damage. Arch Biochem
Biophys, 659, 22-32.

Kumburovic I, Selakovic D, Juric T et al. (2019). Antioxidant effects of
satureja hortensis L. attenuate the anxiogenic effect of cisplatin in rats.
Oxid Med Cell Longev, 2019, 1-15.

Metwally MAA, El-Gellal AM, El-Sawaisi SM (2009). Effects of Silymarin
on Lipid Metabolism in Rats. World Applied Sciences Journal, 6 (12),
1634-7

Moghaddam AH, Mokhtari Sangdehi SR, Ranjbar M, Hasantabar V
(2020). Preventive effect of silymarin-loaded chitosan nanoparticles
against global cerebral ischemia/reperfusion injury in rats. Eur ]
Pharmacol, 3, 877-86.

Mostafa HE, Alaa-Eldin EA, El-Shafei DA, Abouhashem NS (2017).
Alleviative effect of licorice on copper chloride-induced oxidative
stress in the brain: biochemical, histopathological,
immunohistochemical, and genotoxic study. Environ Sci Pollut Res Int,
24(22),18585-95

Muthumani M, Prabu SM (2014). Silibinin potentially attenuates arsenic-
induced oxidative stress mediated cardiotoxicity and dyslipidemia in
rats. Cardiovasc Toxicol, 14(1), 83-97.

Naziroglu M, Yiirekli, VA (2013). Effects of antiepileptic drugs on
antioxidant and oxidant molecular pathways: Focus on trace elements.
Cell Mol Neurobiol, 33(5), 589-99.

Neha, Kumar A, Jaggi AS, Sodhi RK, Singh N (2014). Silymarin
ameliorates memory deficits and neuropathological changes in mouse
model of high-fat-diet-induced experimental dementia. Naunyn
Schmiedebergs. Arch Pharmacol, 387(8), 777-87.

Palsamy P, Bidasee KR, Shinohara T (2014). Valproic acid suppresses
Nrf2/Keapl dependent antioxidant protection through induction of
endoplasmic reticulum stress and Keap1 promoter DNA demethylation
in human lens epithelial cells. Exp Eye Res, 121, 26-34.

92

Placer ZA, Cushman LL, Johnson BC (1966). Estimation of product of
lipid peroxidation (malonyl dialdehyde) in biochemical systems. Anal
Biochem, 16(2), 359-64.

Raskovi¢ A, Stilinovi¢ N, Kolarovi¢ J, Vasovi¢ V, Vukmirovi¢ S, Mikov M
(2011). The protective effects of silymarin against doxorubicin-
induced cardiotoxicity and hepatotoxicity in rats. Molecules, 16(10),
8601-13.

Sedlak ], Lindsay RH (1968). Estimation of total, protein-bound, and
nonprotein sulfhydryl groups in tissue with Ellman’s reagent. Anal
Biochem, 25(1), 192-205.

Sharma R, Rosenberg A, Bennett ER, Laskowitz DT, Acheson SK (2017).
A blood-based biomarker panel to risk-stratify mild traumatic brain
injury. PLoS One, 12(3), e0173798.

Tong V, Teng XW, Chang TKH, Abbott FS (2005). Valproic cid I: Time
course of lipid peroxidation biomarkers, liver toxicity, and valproic
acid metabolite levels in rats. Toxicol Sci, 86(2), 427-35.

Wu H, Wang X, Gao J et al. (2017). Fingolimod (FTY720) attenuates social
deficits, learning and memory impairments, neuronal loss and
neuroinflammation in the rat model of autism. Life Sci, 173, 43-54.

Yon B, Belviranli M, Okudan N (2019). The effect of silymarin
supplementation on cognitive impairment induced by diabetes in rats.
J Basic Clin Physiol Pharmacol, 30(4), 1-9.

Zhu SY, Dong Y, Tu J, Zhou Y, Zhou XH, Xu B (2014). Silybum marianum
oil attenuates oxidative stress and ameliorates mitochondrial
dysfunction in mice treated with D-galactose. Pharmacogn Mag, 10,
92-9.

Zhou S, Lim LY, Chowbay B (2004). Herbal Modulation of P-Glycoprotein.
Drug Metab Rev, 36(1), 7-104.

Zhang B, Wang X, Nazarali AJ (2010). Ascorbic acid reverses valproic
acid-induced inhibition of hoxa2z and maintains glutathione
homeostasis in mouse embryos in culture. Cell Mol Neurobiol, 30(1),
137-48.



Van Vet ], 2020, 31 (2) 93-98

0 VAN VETERINARY
Van Veterinary Journal JoURNAL
http://dergipark.gov.tr/vanvetj -
Cite this article as: Bingdl NT, Karsh MA, Altagl S, Kale C, Bolat D (2020). Farkli Diizeylerde Bezelye Katilan Yumurta _‘

Tavugu Rasyonlaria Enzim ilavesinin Performans Uzerine Etkileri. Van Vet J, 31 (2), 93-98. DOI:
https://doi.org/10.36483 /vanvetj.651750

ISSN: 2149-3359

Original Article e-ISSN: 2149-8644

The Effects of Enzyme Addition Into the Ration Consisting of Different Levels of Pea on

Laying Hens’s Performance

Nuriye Tugba BINGOL! Mehmet Akif KARSLI2 Selcuk ALTACLI?
Cagr KALE? Duran BOLAT?

1 Van Yuzuncu Yil University, Faculty of Veterinary Medicine, Department Of Animal Nutrition And Nutritional Diseases, Van, Turkey
2 Kirikkale University, Faculty of Veterinary Medicine, Department Of Animal Nutrition And Nutritional Diseases, Kirikkale , Turkey

Received: 03.12.2019 Accepted: 06.03.2020

ABSTRACT

This experiment was carried out to determine the effects of substituting protein coming from soybean-meal
at different levels with protein coming from pea and enzyme addition into diets containing from pea on
performance and egg quality criteria in laying hens. The experiment was carried out with 30-week-old hens.
Seven treatment groups, including control group, with 7 sub-groups that contained of 7 laying hens at each
groups were established. A total of 343 laying hens were utilized in the study. Egg weight was significantly
lower in hens fed diet containing 10% pea (D1) protein compared with the other groups at the end of the
experiment (P<0. 05). Yields of eggs per week were similar among groups, except 1. and 4.th weeks of the
experiment, including last week. In general, feed intakes were also similar among groups, except 5.th week of
experiment. Feed conversion ratios did not differ among groups, but were different at first week of
experiment. Diameter and shape indexes among egg quality criteria were statistically similar but white
indexes, Haugh unit, color scale and shell thickness were significantly different among groups (P<0.05). In
conclusion, substituting protein coming from soybean meal with protein coming from pea up to 30% with or
without enzyme addition had no any negative effects on performance of laying hens. Especially, egg quality
indexes such as white indexes Haugh unite and egg yolk significantly improved with substation of soybean
meal with pea with addition of enzyme at 20 and 30%.

Keywords: Laying hens, Pea, Performance, Egg quality criteria
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Farkh Diizeylerde Bezelye Katilan Yumurta Tavugu Rasyonlarina Enzim ilavesinin
Performans Uzerine Etkileri

Bu calisma, yumurtaci tavuk rasyonlarina soya kiispesi yerine farkli diizeylerde bezelye ve bezelyeye ek
olarak enzim ilavesinin performans ve yumurta kalite kriterleri {izerine etkilerini arastirmak amaciyla
yapilmistir. Deneme 30 haftalik yasta yumurtac tavuklarda gergeklestirilmistir. Deneme, bir kontrol ve 6
muamele grubu olmak iizere 7 gruptan, her grup 7 alt gruptan ve her alt grup da 7 yumurta tavugundan
olusturulmustur. Toplam 343 yumurta tavugu kullanilmistir. Arastirma sonunda yumurta agirhginin %10
bezelye (D1) olan grupta diger gruplara gore 6énemli derecede diisiik oldugu goriilmiistir (P<0.05). Yumurta
verimleri bakimindan 1 ve 4. hafta disinda son hafta da dahil olmak iizere gruplar arasinda farkhlik
gorilmemistir. Yem tiiketiminde 5. haftada gruplar arasinda farklilik goriilmekle beraber, genel olarak diger
haftalarda herhangi bir farklilik belirlenmemistir. Yemden yararlanma oraninda da 1. hafta haricinde gruplar
arasindaki farkhiliklar 6nemsiz bulunmustur. Yumurta kalite kriterlerinden sar1 ¢ap1 ve sekil indexi agisindan
gruplar arasindaki farkliliklar 6nemsiz bulunmustur. Ak indexi, Haugh birimi, renk skalasi ve kabuk kalinlig1
acgisindan ise gruplar arasindaki farkliliklar istatistiksel olarak dnemli bulunmustur (P<0.05). Sonug olarak,
yumurtaci tavuk rasyonlarinda kullanilan soya fasulyesi kiispesinden gelen proteinin %30’una kadarinin
bezelyeden enzim katilarak veya katilmaksizin karsilanmasinin, performans tizerinde herhangi olumsuz bir
etkisinin olmadigl, 6zellikle %20 ve %30 oraninda bezelye proteini iceren rasyonlara enzim katilmasinin ak
indeksi, haugh birimi ve yumurta sarisi gibi yumurtanin i¢ kalite kriterleri izerine 6nemli derecede olumlu
etkisi oldugu gorilmiistr.

Anahtar Kelimeler: Yumurta tavugu, Bezelye, Performans, Yumurta kalite kriterleri
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GiRiS

Ulkemizde iiretimi  yapilan, hayvan beslemede
kullanilabilecek bitkisel orijinli protein kaynaklar1 sayi
olarak yetersiz olup; baslica soya kiispesi, aycicegi kiispesi,
kanola kiispesi ve tam yagl soya olarak siralanabilir.
Bunlar arasinda soya kiispesi kanath rasyonlarinda
sorunsuz olarak kullanilmaktadir. Digerlerinin kullanimi
degisik nedenlerle sinirhdir. Yem hammaddeleri icerisinde
genetigi degistirilmis organizmalarin (GDO) kullaniminda
artis ve buna bagh olarak, Avrupa Birligi iilkelerinin
rasyonlarinda soya kiispesinin kullanimina bir sinirlama
getirmis olmasi, et-kemik ununun kullanimini yasaklamis
olmasi (Volpelli ve ark. 2009), bilim insanlarini alternatif
bitkisel protein kaynagi yemlerin arayisina zorlamaktadir.
Proteince zengin bahsi gecen bu iiriinlerin kullanimi ile
ilgili belirsizlikler ve sinirlamalar oldugundan, protein
kaynagi olarak yumurtaci tavuklarin rasyonlarinda bezelye
gibi baklagillerin alternatif bir yem kaynag olarak
kullanimin1 akla getirmektedir. Bezleyenin tek mideli
hayvanlarin rasyonlarinda kullanimi sinirhdir. Bezelyede
tek mideli hayvanlarda kullanimi sinirlayan antibesinsel
faktorleri; proteaz inhibitorleri (Griffiths 1984), tanenler
(Lindgren 1975; Griffiths 1981), lektinler (Bender 1983),
ve de nisasta tabiatinda olmayan polisakkaritler (Longstaff
ve McNab 1987; Saini 1989) olarak siralayabiliriz.
Bezelyedeki bu antibesinsel maddeler bir sekilde elemine
edildigi takdirde, bezelyenin ciftlik hayvanlari icin besin
degerini artirdigi bildirilmektedir (Igbasan ve Guenter
1996; Igbasan ve Guenter 1997; Laudadio ve Tufarelli
2010a). Enzim katkilar1 yumurtaci tavuklarda kapsaml bir
sekilde arastirllmamis olmasina karsin, baklagil esash
rasyonlarda enzimlerin kullanimi hakkinda az sayida
calisma mevcuttur. Bu c¢alismalar genel olarak etci
piliclerde yapilan calismalardir. Ozellikle broylerlerde
yapilan ¢alismalar, bezelye tanesinin hiicre duvarinda yer
alan pektik polisakkaritlerin sebep oldugu
(ramnogalaturonanlar, arabinoz, galaktoz ve ksiloz) 1slak
althk probleminin Oniline ge¢mesi ve bezelyenin ileal
protein sindirimi ile metabolize olabilir enerjisini artirarak
canli agirhik artis1 ve yem tiiketimini artirmasi agisindan
karisik enzim iriinlerinin kullaniminin (ksilanaz, amilaz,
proteaz, pektinaz) olumlu sonuglar  verdigini
bildirmislerdir (Khattak ve ark. 2006; Annison ve Choct
1993; Castanon ve Marquart 1989). Yumurtaci tavuklarda
1slak altlik problemi yumurta kalitesi agisindan daha da
onemli oldugu asikardir. Bu nedenle bezelye ile birlikte
enzim kullaniminin yumurtacit tavuklarda daha etkili
olacagi kanisi olusmustur.

Bu nedenlerle c¢alismanin amaci, yumurtact tavuk
rasyonlarinda soya fasulyesi kiispesinden gelen proteinin
farkli diizeylerde bezelye ile karsilamanin ve bezelyeli
gruplara enzim ilavesinin  yumurtact tavuklarin
performans ve yumurta Kalite kriterleri lizerine etkilerini
incelemektir

olusturulmustur. Boylece 7 grup x 7 alt grup x 7 yumurta
tavugu olmak tizere her bir grupta 49, toplamda da 343
yumurta tavugu kullanilmistir.

Deneme kullanilan yem maddeleri satin alinarak rasyonlar
izonitrojenik ve izokalorik olarak hazirlanmistir (NRC
1994). Kontrol ve deneme rasyonlarinin bilesimi Tablo
1’de verilmistir. Bezelye satin alindiktan sonra besin
madde analizleri yapilmis, elde edilen besin madde analiz
sonuclarina gore rasyonlar hazirlanmistir (AOAC 1984).

Deneme gruplar1 misir ve soya kiispesinden olusan kontrol
grubu, bu grupta soya kiispesinden gelen proteinin %10,
20 ve 30’ unun bezelyeden karsilandigi 3 grup ve bu
gruplara karisik enzim (proteaz, amilaz, xylanaz, beta-
glukanaz, fitazsellillaz ve pektinaz igerikli) ilavesinin
katildig1 3 ayr1 grup olmak iizere toplam 7 grup olarak
diizenlenmistir. Denemede kullanilan Allzyme SSR® adl
enzim Alltech firmasindan temin edilmistir. Allzyme SSR®,
diretici firmanin yumurtacit tavuklarda enzim dozunun
kullanim tavsiyesi dogrultusunda 150g/ton yem olacak
sekilde bezelyeli gruplara ilave edilmistir.

Tablo 1. Denemede kullanilan rasyonlarin igerigi ve besin
madde bilesimleri, %KM.

Table 1. Content of the rations used in the experiment and
nutrient compositions, DM%

MATERYAL ve METOT

Calismanin hayvan materyalini olusturan tavuklar yarka
olarak 18. haftada alinmis ve yumurta verimi pik
seviyesine gelinceye kadar beslenmis (28. Haftada), 2
haftalik alistirma déneminden sonra tavuklar 30 haftalik
yasta iken deneme baslatilmistir. Deneme 2 hatalik
alistirma sonrasi 8 hafta siirdiriilmustiir. Bu amacla 343
adet Lohmann beyaz ticari yumurta tavugu kullanilmistir.
Tavuklar (1) kontrol ve 6 deneme grubundan her birine
rastgele dagitilmistir. Deneme gruplari, bir kontrol ve 6
muamele grubu olmak tlizere 7 gruptan, her grup 7 alt
gruptan ve her alt grup da 7 yumurta tavugundan

94

Rasyon Kontrol %10 %20 %30
Hammadde Bezelye Bezelye Bezelye
Bezelye 0 4,44 8,87 13,31
Bitkisel Yag 2,00 2,00 2,00 2,00
Bugday 4,60 2,90 1,00 0,15
Kepegi

Misir 56,00 54,48 53,25 51,25
Aycicegi 3,00 3,60 4,00 4,20
Kiispesi

Misir Gluteni 2,00 2,40 2,90 3,40
Soya Kiispesi 22,00 19,80 17,60 15,40
Dikalsiyum 1,80 1,80 1,80 1,80
Fosfat

DL- 0,14 0,13 0,13 0,14
Methionin

Kireg¢ Tas1 7,85 7,85 7,85 7,85
Tuz 0,31 0,30 0,30 0,30
Vitamin- 0,30 0,30 0,30 0,30
Mineral

Karmasi

Rasyon Besin Madde

KM, % 89,67 89,38 88,63 90,24
HP,% 17,99 17,79 17,58 17,78
ME, kcal/kg 2737 2704 2780 2792
HY,% 3,10 3,50 3,77 3,54
HS,% 4,73 4,43 4,13 3,85
HK,% 10,26 11,76 10,04 12,93

Deneme baslangicinda ve sonunda gruplardaki tavuklar
tartilarak canh agirlik degisimleri tespit edilmistir. Yem
tiikketimlerinin belirlenmesi i¢in, yemler énceden tartilarak
hayvanlara ad-libitum olarak verilmis ve her 7 giinde bir
(haftanin belirlenen aymi giiniinde) sabah yemleme
yapilmadan o©nce, yemliklerde kalan yemler tartilarak
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gruplarin haftalik yem tiiketimleri tespit edildikten sonra,
giin ve gruptaki hayvan sayisina béliinerek ortalama
giinliik yem tiiketimleri belirlenmistir. Uretilen yumurtalar
her giin ayn1 saatte sayilarak kaydedilmis ve her hafta
iretilen yumurta sayilar1 kullanilarak yumurta verimleri
haftalik olarak bulunmustur. Yemden yararlanma orani,
her gruba ait alt gruplarin 7 giinlik yem tiiketimleri ve
iretilen yumurta agirliklar tespit edilerek, tiiketilen yem
iretilen yumurta agirligina bolinmek suretiyle bir
kilogram yumurta icin tiiketilen toplam yem miktarinin
tespit edilmesiyle bulunmustur. Yumurta agirliklar,
yumurtalarin 7 giinde bir, oda sicakliginda bir giin
bekletildikten sonra tartilmasi ile elde edilmistir. Yumurta
kalite ozelliklerini belirlemek amaciyla 14 giinde bir her
tekerriirden 4 adet olmak tlizere her bir gruptan toplamda
28 adet yumurta Ornegi alinmis ve toplanan yumurtalar
tartildiktan sonra kumpas ile en ve boy 6l¢iimleri alinarak
sekil indeksleri belirlenmistir. Yumurtalar cam masaya
kirildiktan 10 dakika sonra yumurta sar1 ve ak ytiksekligi
uicayakli mikrometre ile sar1 ¢api, ak uzunlugu ve genisligi
ise kumpas ile dl¢iilmiistiir. Bu degerler kullanilarak sari
capl, ak indeksi ve Haugh birimi degerleri hesaplanmistir
(Card ve Nesheim 1972). Kabuk kalinligr yumurtalarin
sivri, kiit ve orta kisimlarindan alinan 6érneklerden kabuk
zar1 ¢ikarilip, mikrometre (pum) ile kalinliklar: élgtildiikten
sonra bu degerlerin ortalamalari alinarak hesaplanmistir.
Yumurta sar1 rengi Roche renk skalasi ile tespit edilmistir.

Arastirmadan elde edilen tiim veriler varyans analizine
tabi tutulmustur. (SAS 1995) Gruplar arasindaki
farkliliklar ise Duncan testi ile belirlenmistir. (P<0.05)
(Steel ve Torrie 1980).

BULGULAR

Arastirmada olusturulan deneme gruplarinin haftalara
gore glinliik yem tiiketimi Tablo 2’de, yemden yararlanma
orani Tablo 3’ de, haftalara gore gruplardaki yumurta
verimleri Tablo 4’de, haftalara gore gruplardaki yumurta
agirliklart Tablo 5'de, sar1 ¢api, ak indeksi, Haugh birimi,
renk skalasi, kabuk kalinligi, sekil indeksi ve ortalama
yumurta agirliklart ise Tablo 6‘da gosterilmistir. Sekiz
haftalik arastirma sonunda genel olarak tiim haftalar ve
son hafta itibariyle giinliik yem tiiketiminde, yemden
yaralanma oranlar1 ve yumurta sayilarinda istatistiksel
olarak o6nemli bir degisiklik goriilmemistir (P>0.05).
Yumurta kalite kriterlerinden ak indeksi, Haugh birimi ve
renk skalasi icin D1E grubu disindaki enzimli gruplarda
kontrole gore o6nemli bir ylikseklik tespit edilirken
(P<0.05), sar1 c¢ap ve sekil indeksi agisindan gruplar
arasinda  istatistikl acidan 6nemli bir farklilik
gorilmemistir (P>0.05). Fakat kabuk kalinliginda D3
grubunda Kkontrole goére onemli oranda bir azalma
(P<0.05) bulunurken, yumurta agirliginda da yine D3 ve
D2 gruplarinda kontrole gore 6nemli bir azalma tespit
edilmistir (P<0.05).

Tablo 2. Denemede yer alan yumurta tavuklarinin haftalara goére giinliik yem tiiketim degerleri, g/giin

Table 2. Daily feed consumption values of the laying hens in the experiment according to weeks, g / day

HAFTALAR
GRUPLAR 1.hafta 2. hafta 3. hafta 4. hafta 5. hafta 6. hafta 7. hafta 8. hafta
K 117,22+2,21  118,97+1,17 117,56%1,88 121,82+3,66 116,39+4,39b 121,80£198  122,72+1,68 118,23+2,80
D1 118,27+2,39  117,81+3,25 123,10+£3,99 113,13+#5,68  121,22+4,88 115,79+5,59  115,77+591  113,17+45,97
D2 119,03+3,17 119,34+2,06 121,39+3,64 11590+4,44 122,04+1,79 117,35+2,32  121,24+1,55 118,29+1,91
D3 116,33+4,23  112,15+6,35 123,90+£3,96 109,92+7,64 111,85%6,38> 113,17+9,31  120,97+2,27 107,56£8,15
D1E 120,54+1,09 122,60+1,09 119,64+1,57 120,22+3,50 119,41+2,42%b 119,31+3,26  121,93%3,33  121,26%3,35
D2E 120,92+2,06  118,55+4,84 121,39+6,76  118,34+£2,40 124,97+1,322 115,34+2,52  115,71+2,63  115,80+4,33
D3E 121,24+0,58 116,42+2,81 115,26+2,61 115,11+2,53  124,21+3,29b 119,56+2,34  121,76%3,11 107,97+5,83
Tablo 3. Denemede yer alan yumurta tavuklarinin haftalara gére yemden yararlanma oranlart.
Table 3. Feed conversion rates of laying hens in the experiment according to weeks

HAFTALAR
GRUPLAR 1. hafta 2. hafta 3. hafta 4. hafta 5. hafta 6. hafta 7. hafta 8. hafta
K 0,91+0,032b 0,93+0,03 0,94+0,02 0,95+0,02 0,94+0,03 0,94+0,03 0,92+0,03 0,94+0,03
D1 0,97+0,012 0,98+0,01 0,97+0,02 0,98+0,01 0,95+0,02 0,97+0,02 0,97+0,02 0,99+0,01
D2 0,93+0,022b 0,95+0,02 0,97+0,02 0,98+0,01 0,97+0,01 0,99+0,01 0,97+0,01 0,98+0,01
D3 0,87+0,05P 0,94+0,02 0,94+0,03 0,95+0,03 0,95+0,03 0,94+0,03 0,97+0,04 0,95+0,03
D1E 0,94+0,022b 0,95+0,01 0,94+0,01 0,96+0,01 0,96+0,01 0,96+0,02 0,95+0,02 0,97+0,02
D2E 0,96+0,012 0,93+0,04 0,98+0,01 0,97+0,03 0,96+0,02 0,95+0,02 0,93+0,02 0,91+0,04
D3E 0,95+0,012b 0,97+0,01 0,99+0,01 0,97+0,01 0,98+0,01 0,97+0,01 0,98+0,01 0,97+0,02
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Tablo 4. Denemede yer alan yumurta tavuklarinin haftalara gére gruplardaki yumurta verilerimleri, %

Table 4. The egg production of the laying hens in the experiment according to the weeks in the groups, %

HAFTALAR
GRUPLAR 1. hafta 2. hafta 3. hafta 4. hafta 5. hafta 6. hafta 7. hafta 8. hafta
K 91,00+2,572b  92,71+2,57 93,57+2,43b  94,71+2,00 93,57+3,14 93,86+2,71 92,14+3,43 94,43+2,71
D1 96,57+1,002 98,00+0,57 95,86+2,71b  94,14+3,14 91,29+4,86 91,57+4,29 90,71+3,29 92,43+4,29
D2 92,7142,29b  94,71+2,29 96,86+1,57:b  98,00+0,71 97,14+0,86 98,57+0,57 97,14+0,57 97,71+1,00
D3 85,43+5,860 90,71+4,57 87,71+£6,43P 89,14+6,57 88,86+6,43 88,86+6,71 90,43+6,29 86,00£6,57
D1E 93,57£1,572>  94,71+1,29 93,86+1,142>  95,86+1,43 96,14+1,00 94,43+2,29 93,00+2,14 95,00+2,29
D2E 95,57+0,862 93,86+4,00 99,00+£1,002 98,00£2,00 95,86+3,00 94,86+2,57 90,86%3,00 89,86+4,14
D3E 94,71+1,292 98,00£1,29 93,57+2,432 99,00£1,00 99,00£1,00 94,86+2,00 95,86+2,14 91,86+4,29
Tablo 5. Denemede yer alan yumurta tavuklarinin haftalara gore yumurta agirliklari, g.
Table 5. Egg weights of the laying hens in the experiment according to the weeks, g
HAFTALAR

GRUPLAR 1. hafta 2. hafta 3. hafta 4. hafta 5. hafta 6. hafta 7. hafta 8. hafta
K 60,46+0,49 61,10+0,28 62,37+0,37 61,90+0,57 62,37+0,69 63,680,422 63,15+0,63 62,660,972
D1 59,98+0,82 60,23+0,79 62,10+0,90 61,76+0,67 61,35+0,64 62,35£0,792>  62,38+0,82 62,86+0,532
D2 59,17+0,78 59,88+0,52 61,04+0,47 60,49+0,62 61,24+0,53 60,67+0,58  62,87+0,83 61,66+0,742>
D3 58,48+1,60 58,48+1,60 60,91+0,61 61,40+0,62 61,41+0,65 60,17+0,63¢ 61,53+0,52 60,710,560
D1E 59,52+0,72 60,24+0,99 61,25+0,55 61,06+0,53 61,54+0,50 62,17£0,392>  62,60+£0,56 62,55+0,38
D2E 59,45+0,56 60,58+0,65 61,00+0,79 61,31+0,46 61,84+0,41 62,30£0,372>  63,73+£1,00 63,500,332
D3E 60,32+0,30 61,32+0,50 61,86+0,21 61,82+0,83 61,85+0,54 62,25£0,722>  63,27+0,61 62,43+0,46%
Tablo 6. Denemede yer alan yumurta tavuklarina ait yumurta kalite kriterleri degerleri
Table 6. Egg quality criteria values for laying hens in the experiment
Gruplar Sari Cap , Ak indeksi, Haugh Renk Kabuk _Sekil Yumurta

mm % Birimi Skalasi Kalinhg: Indeksi Agirhg, g

mm
K 39,46%0,16 9,17+0,09¢ 85,30+0,35b 10,65+0,09¢ 0,36x0,0062 76,12+0,27 62,940,272
D-1 39,69+0,22 9,48+0,092 86,15+0,44¢2> 10,75+0,13zb 0,36+0,0022b 76,14+0,28 62,23+0,372
D-2 39,58+0,17 9,35+0,08b¢ 85,51+0,28b 10,68+0,10¢ 0,35+0,0022b 76,03+0,25 61,57+0,32bc
D-3 39,37+0,14 9,46+0,092b 86,14+0,392 10,60+0,11¢ 0,35+0,002¢ 75,87+0,25 61,15+0,35¢
D-1E 39,70+0,12 9,21+0,09¢ 85,25+0,38b 10,69+0,09¢ 0,35+0,0022b 75,61£0,21 62,67+0,382
D2-E 39,79+0,12 9,61+0,072 86,62+0,282 11,03+0,102 0,35+0,0022b 76,07+0,19 62,39+0,28abc
D-3E 39,83+0,15 9,63+0,082 86,88+0,362 11,04+0,052 0,35+0,0022> 76,09+0,20 62,39+0,38
haftasinda D3 grubunda bulunan tavuklarin D2E grubunda

TARTISMA ve SONUC yer alanlara oranla daha az yem tiikettikleri gorilmiistir

Kanatl rasyonlarinda kullanilan en 6nemli bitkisel orijinli
protein kaynagi soya fasulyesi kiispesinde GDO
kullanimina bagl artan endiseler ve biiyiik oranda ithal
edilen soya fasulyesi kiispesine bagh ihtiyaci azaltmaya
yonelik bir c¢alisma olan bu denemede, soya fasulyesi
kiispesi temelli kontrol grubu ile bezelyeli ve enzim katkili
bezelyeli gruplarin giinliik yem tiiketimleri Tablo 2’ de
sunulmustur. Tablo incelendiginde haftalara gore giinlitk
yem tiiketimlerinde 5. hafta haricinde gruplar arasinda
onemli bir farklilk tespit edilmemistir. Denemenin 5.

96

(P<0.05), ancak diger gruplar istatistiksel olarak benzer
miktarda yem tiliketmistir. Son hafta verilerine gore
kontrol grubundakiler ortalama 118.23 g/giin yem
tiikketirken, D1, D2, D3, D1E, D2E ve D3E grubundakiler
sirasiyla, 113.17, 118.29; 107.56, 121.26, 115.80 ve 107.97
g/gin yem tiiketmislerdir. Genel olarak incelendiginde
rakamsal olarak kontrole gore D1E grubu hari¢ diger
gruplarda daha az yem tiiketimi olmustur. Ozellikle D3 ve
D3E gibi bezelyenin en yiikksek oranda kullanildig:
gruplarda rakamsal olarak diisiis dikkat ¢ekicidir. Ancak
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istatistiki olarak gruplar arasinda herhangi bir farkhilik
gorilmemistir. Bu sonuglara paralel olarak Tablo 3’de
sunulan haftalara gére yemden yararlanma oranlarinda da
gruplar arasinda istatistiki olarak herhangi bir farklhlik
gostermemistir. Bu sonuglara benzer olarak, Ciurescu ve
Pana (2017), yumurtact tavuklarda soya fasulyesi
kiispesine alternatif olarak herhangi bir muameleye tabi
tutulmamis bezelyeye ayrica enzim de ilave ederek
yaptiklar1 ¢alismalarinda bezleye ve bezelye + enzimli
gruplarda kontrole gore yemden yararlanma oranlarinda
istatistiksel olarak herhangi bir farkhilik olusmadigim
bildirmislerdir. Yine farkli baklagillerden, bakla , (vicia
faba), adi fig (Vicia sativa), bezelye (Pisum sativum) ve
mavi lupin (Lupinus angustifolius)’nin protein kaynagi
olarak hazirlanan rasyonlarla yapilan ¢alismalardan
(Farran ve ark. 2001; Hammershgj ve Steenfeldt 2005;
Laudadio ve Tufarelli 2010b) elde edilen yemden
yararlanma oranina ait bulgular ile mevcut g¢alismanin
bulgular1 uyumludur. Bununla birlikte, Perez-Maldonado
ve ark. (1999); Fru-Nji ve ark. (2007) bakla, bezelye, nohut
veya tath liipen’in kanatl rasyonlarinda kullaniminin yem
tiiketiminin 6nemli dl¢iide etkilendigini bildirmektedir. Bu
farklilik, kullanilan baklagillerin rasyondaki oranlarindaki
farklilikla ilgili olabilecegi diisiiniilmektedir.

Denemede elde edilen, haftalara gore yumurta verimleri
Tablo 4’ te verilmistir. Buna gore ilk hafta haricinde
yumurta Uretiminde deneme gruplarinda kontrole gore
anlamh bir degisiklik goézlenmemistir. Nitekim bir¢ok
arastirici mevcut arastirmanin sonucu ile benzer olarak
alternatif baklagil tanelerinin yumurta iretimi {izerine
herhangi bir etkisi olmadigini bildirmislerdir (Castanon ve
Perez-Lanzac 1990; Fru-Njive ark. 2007). Soya kiispeli
rasyonlarlarla karsilastirilan ve beklenen bu etki ancak,
bezelye bazli rasyona metiyonin ve triptofan takviyesi ile
basarilabilecegini diisiindiirmektedir. Bunun yaninda,
Ciurescu ve Pana (2017), bezelyeli ve bezelye+ Allzyme
Vegpro katilan rasyonlarda yumurta {retiminin soya
kiispeli kontrol rasyonuna gore dnemli derecede arttigini
rapor etmislerdir. Bu mevcut literatiir bulgular1 s6z
konusu c¢alismada elde edilen verileri destekler
niteliktedir.

Calismada elde edilen haftalara gére yumurta agirliklari
Tablo5’ de sunulmustur. Tablo 5’e gore, son hafta itibariyle
D3 grubundaki yumurta agirhiklarinin kontrole gore
onemli derecede diisiik (P<0.05) olmas1 disinda gruplar
arasinda 6nemli bir farklilik saptanmamustir. Yine Tablo 6
da sunulan yumurta agirliklarinin genel ortalamalari
incelendiginde D2 ve D3 gruplarinin kontrol grubuna
kiyasla 6nemli derecede diisiik (P<0,05), diger gruplar ise
benzer bulunmustur. Rasyonlarda soya kiispesi yerine
kullanilan bezelye miktar1 arttikca (D2 ve D3) yumurta
agirhginda 6nemli oranda bir diisiis goriilmesi bezelye
icerisinde bulunan antibesinsel faktorlerden kaynaklanmis
olabilecegi diisliniilmiistiir. Nitekim bu rasyonlara (D2E ve
D3E) enzim ilave edilmesiyle bu etkinin ortadan kalkmasi
bu goriisii dogrular niteliktedir. Benzer sekilde, yumurtaci
tavuk rasyonlarina bezleye+enzim katilan deneme
gruplarinin, soya kiispesi kullanilan kontrol rasyonu ile
karsilastirildiginda yumurta agirliginda gruplar arasinda
onemli bir fark tespit edilmedigi ¢alismalar arastiricilar
tarafindan rapor edilmistir (Castanon ve Perez-Lanzac
1990; Fru-Nji ve ark. 2007; Ciurescu ve Pana 2017).

Yumurta kalite kriterlerine ait veriler Tablo 6’da
sunulmustur. Gruplar arasinda sar1 ¢ap (39.37-39.83 mm)
ile sekil indexi (%75.61-76.14 ) acisindan istatistiki olarak
onemli farkhliklar olugsmamistir. Yumurtada tazeligin
belirtisi olan ak indexi ve Haugh biriminde kontrole gore
onemli derecede farklhiliklar goriilmistiir (P<0.05). Ak

indeksinde D1E (4.68) ve D2 (4,82) gruplari harig, sirasiyla
D1 (4.95), D3 (4.93), D2E (5.08) ve D3E (5.10) deneme
gruplarinda kontrole gore 6nemli derecede artis tespit
edilmistir (P<0,05). Yine buna paralel olarak Haugh birimi
de, D2E (86.62) ve D3E (86.88) gruplarinda kontrol
grubuna (85.30) gore onemli dlgiide ytliksek bulunmustur.
So6z konusu calismadan farkl olarak bezelye ile yapilan
calismalarda, soya kiispesi yerine bezelye kullanimiin ak
indeksi ve haugh birimi iizerine herhangi bir farkhiliga
sebep olmadigi rapor edilmistir (Fru-Nji ve ark. 2007;
Ciurescu ve Pana 2017). Hatta aksine baklagil kullanilan
yumurtaci tavuk rasyonlarinda yumurta kalitesinin 6nemli
orada distligiine dair bildirisler de bulunmaktadir
(Hammershgj ve Steenfeldt 2005).

Tablo 6’da yumurta sarilarina ait renk skalasi verilmistir.
Bu degerler incelendigi zaman D1 (10.75), D2E(11.03) ve
D3E (11.04) gruplarinda konrtol grubuna(10.65) gore
onemli derecede bir artis goriilmektedir (P<0.05). Bu
calismada elde edilen yumurta sarilarina ait renk skalasi
sonuglary, Ciurescu ve Pana (2017)nin bildirdigi
bezelyenin yumurta sarisi ilizerine olumlu etkisi ile
benzerlik gostermektedir. Yine benzer sekilde, Igbasan ve
Guenter (1997) ile Laudadio ve Tufarelli (2012) yapmis
olduklari calismalarinda, rasyonlarda bezelye kullaniminin
yumurta sarisi lzerine olumlu etkileri oldugunu ve bu
etkinin de ozellikle bezelyenin icerdigi ksantofillerden
kaynaklandigin1  belirtmislerdir. Bizim ¢alismamizda
ozellikle bezelye+enzimli gruplarda (D2E ve D3E) 6nemli
derecede yiliksek ¢ikan yumurta sarisi rengi, bezelyedeki
antibesinsel faktorlerin eleminasyonunda enzimin 6énemli
etkisi oldugunu diistindiirmektedir. Buna karsilik Ciurescu
ve Pana (2017), bezelyeli gruplarda yumurta sarisinin soya
kiispeli kontrol grubuna kiyasla énemli derecede yiiksek
bulmalarina ragmen, bezelyeli enzimli gruplarda kontrole
gore benzer ¢ikmasini, bezelyenin igerdigi antibesinsel
faktorlerin az olmasina baglamislardir. Bunun da 6zellikle
ekim zamanina gore ekimi yapilan varyetelerin icerdigi
antibesinsel faktorlerinin varligiyla alakali olabilecegi
bildirilmistir. $Séyle ki; Smulikowska ve ark. (2001) bahar
donemi ekilen bezelye cesitlerinde tripsin ve proteaz
inhibitérlerinin roliiniin daha az oldugu bildirmislerdir.
Buda kullanilan bezelyenin ekim zamaninin bezelyenin
antibesinsel madde igerigi {izerine etkili oldugunu
gostermistir. Yukarda bahsedilen ¢alismalar arasinda
olusan farklliklarin nedenlerinden biride kullanilan
bezelyenin ekim zamaninda ki farklhiliktan kaynaklaniyor
olabilecegi disiiniilmistir. Yumurtanin dis Kkalite
kriterlerinden olan kabuk kalinhiklarinin gruplara gore
ortalama degerleri Tablo 6’da verilmistir. Buna goére, D3
grubundaki kabuk kalinliginin (0.35) kontrole (0.36) gore
onemli derecede diisiik bulunmas: disinda diger gruplar
arsinda farklilik gézlenmemistir. Yumurta kabuk kalinlig
normal degerleri 0.30-0.35 arasinda oldugundan
(Senkoylii 2001) D3 deki degerin de zaten kirilmaya
dayanikli ve normal Kkalite smirlar igerisinde olan bir
deger oldugu gorilmigtiir.

Sonu¢ olarak, yumurtact tavuk rasyonlarinda siklikla
kullanilan soya fasulyesi kiispesinden gelen proteinin
%30’a kadarinin bezelyeye enzim katilarak veya
katilmaksizin  karsilanmasinin  performans {izerinde
herhangi olumsuz bir etki olmadigi, 6zellikle %20 ve %30
oraninda bezelye+enzim katkili gruplarda yumurta ig
kalite kriterlerinden ak indeksi, haugh birimi ve yumurta
sarisi uzerinde kontrole goére olumlu etkisi oldugu
gorilmiistiir. Buda yumurta tavuklarinda soya fasulyesi
kaynaklh  proteinin %30  kadarinin  bezelyeden
saglanabilecegi kanisini olusturmustur.
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ABSTRACT This study was carried out to determine the prevalence of fasciolosis in sheep in Van province by
coproantigen-ELISA and sedimentation-zinc sulphate flotation technique. Fecal samples collected from 141
sheep were examined by sedimentation-zinc sulphate flotation technique. Modified McMaster sedimentation
technique was applied to the egg positive samples to determine the egg per gram feces (EPG) values. Fasciola
hepatica coproantigens in fecal samples were investigated by the coproantigen-ELISA technique. The
coproantigen-ELISA, coprological, and total prevalence of fasciolosis were determined as 19.85%, 11.34%
and 20.5%, respectively. The EPG value in infected sheep was 91,6 + 64.1. The prevalence of fasciolosis
infection was observed higher in 4-5 age group (30%) than 2-3 age group (13.5%), the differences between
age groups were found significant (p<0.05). The prevalence of fasciolosis in female and male sheep was found
as 20.6% and 20%, respectively (p>0.05). In the fecal examination, sheep were also found to be infected with
Dicrocoelium dentriticum (17.7%), Trichuris ovis (12%), Oestertagia spp. (12%), Tricostrongylus spp. (9.9%),
Nematodirus spp. (5.7%) and Paramphistomum spp. (2.8%). This study was the first investigation of ovine
fasciolosis by coproantigen ELISA technique in Van province. It has been thought that the prevalence of
fasciolosis may vary according to the diagnostic methods applied and should be interpreted with caution
since the results reflect different stages of the infection.

Keywords: Coproantigen-ELISA, Fasciolosis, Prevalence, Sheep, Van

0z Van ilinde Koyunlarda Fasciola hepatica Prevalansinin Koproantijen-Elisa ve Digki
Muayene Yontemleri ile Karsilastirmali Arastirilmasi

Bu ¢alisma, Van ilinde koyunlarda fasciolosisin yayilisini koproantijen-ELISA ve sedimentasyon-¢inko stilfat
flotasyon yontemleri ile tespit etmek amaciyla yapilmistir. Toplam 141 koyundan alinan digki drnekleri
sedimentasyon-cinko siilfat flotasyon metoduyla Fasciola hepatica yumurtalar1 yodniinden muayene
edilmistir. Pozitif érneklerde gram digkidaki yumurta sayis1 (EPG) modifiye McMaster sedimentasyon
yontemi ile belirlenmistir. Diski 6rneklerinde F. hepatica antijenlerinin varligl koproantijen-ELISA testi ile
arastirllmistir. Fasciolosisin koproantijen-ELISA, diski muayenesine ve totale gore prevalansi sirasi ile
%19.85, %11.34 ve %?20.5 belirlenmistir. Enfekte hayvanlarda EPG degeri 91,6 + 64.1 bulunmustur.
Fasciolosisin prevalansi 4-5 yas grubunda (%30) 2-3 yas grubuna (%13.5) gére daha yiiksek belirlenmis ve
bu farklhilik istatistiksel olarak 6nemli bulunmustur (p<0.05). Cinsiyete gore prevalansin disilerde ve
erkeklerde sirasiyla %20.6 ve %20 oldugu belirlenmistir (p>0.05). Diski muayenesinde, koyunlarin
Dicrocoelium dentriticum (%17.7), Trichuris ovis (%12), Oestertagia spp. (%12), Tricostrongylus spp. (%9.9),
Nematodirus spp. (%5.7) ve Paramphistomum spp. (%2.8) ile de enfekte oldugu goriilmiistiir. Bu ¢alisma Van
ilinde yetistirilen koyunlarda fasciolosisin koproantijen-ELISA teknigi ile arastirildigi ilk c¢alismadir.
Fasciolosis prevalansinin uygulanan teshis metodlarina gore degisebilecegi ve sonuglarin enfeksiyonun farkl
asamalarim yansittigl i¢in dikkatli yorumlanmasi gerektigi diisiniilmiigtiir.
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GiRiS

Fasciolosis; basta koyun, kegi, sig1r, manda ve deve olmak
izere cesitli evcil ve yabani hayvanlarda ve insanlarda
hastaliklara sebep olan ve karacigerde Fasciola hepatica ve
F. gigantica basta olmak lizere Fasciolidae ailesindeki
trematodlar tarafindan olusturulan bir hastaliktir (Soulsby
1986). Fascioliasisli koyun ve sigirlarda agirlik kaybs, siit
ve dol veriminde azalma, yapag kalitesinde disis
gorilldigili, ayrica fascioliasisin ketozise neden oldugu,
Ostertagia ve Babesia enfeksiyonlarina karsi da viicut
direncinin zayiflattig1 belirtilmistir (Cawdery 1984). Ara
konakligini Lymnaeidae ailesindeki cesitli siimiikliilerin
yaptigt F. hepatica, karaciger kelebekleri arasinda en
yaygin tiir olup olusturdugu patojenite ile oOzellikle
koyunlarda endemik alanlarda yiiksek mortalite ve
morbiditeye, biliylimede gerilige, karaciger kayiplarina,
sekonder enfeksiyonlara duyarlilia ve kontrol dnlemleri
giderlerinin artmasina yol agarak onemli ekonomik
kayiplara sebep olmaktadir (Malone ve ark. 1998).

Fasciolosisin teshisinde genelde diskida parazitin
yumurtalart aranir. Parazitin yumurtalarm diskiyla
cevreye birakmasi icin  karacigerde  gdglerini
tamamlamalar1 ve safra kanalinda olgunlagmasi
gerekmektedir. Bu ylizden Fasciola tirlerinin diski
muayenesi ile koyunlarda en erken teshisi ancak
enfeksiyonun alimindan sonraki 10. haftada miimkiin
olmaktadir. Bunun yaninda alinan parazitler, konak
immunitesine bagh olarak her zaman karacigerde olgun
doneme ulasamamaktadirlar. Oysaki parazitler esas
patojenik etkisini gbé¢ doneminde yani prepatent
dénemden oOnce gostermektedir. Bu sebeple parazitin
erken doénem teshisine yonelik alternatif immiinolojik
yontemler gelistirilmistir. Bu yontemlerden ozellikle
ELISA, parazitin erken doénemlerde belirlenmesi, daha
pratik olmasi ve siri taramalarinda kolaylikla
uygulanabilir olmasi sebebiyle giiniimiizde daha ¢ok tercih
edilmektedir. Ozellikle paraziter antijenleri diskida
saptayan ELISA oldukga yiiksek spesifite gostermekte ve
enfeksiyonun mevcut durumunu ortaya koyabilmektedir
(Reichel 2002; Salimi-Bejestani ve ark. 2005).

Bu c¢alismada, koproantijen-ELISA ve sedimentasyon
yontemleri ile Van ilinde yetistirilen koyunlarda fasciolosis
prevalansinin arastirilmasi amaglanmistir.

MATERYAL ve METOT

Calisma Sahasi ve Orneklerin Toplanmasi

Bu ¢alismanin materyalini, Van ve y6resinde yetistirilen ve
rastgele secilen, tamami meraya c¢ikmis, toplam 141
koyundan alinan digkilar olusturmustur. Bu amacgla her
hayvanin rektumundan yaklasik 20-30 gr diski, diski
posetlerine  alinmis, numaralandirilarak  protokole
gecirilmis ve laboratuvara getirilmistir. Hayvanlarin yas ve
cinsiyetleri kaydedilmistir. Diski numuneleri inceleninceye
kadar 42C’de muhafaza edilmistir.

Diski Orneklerinin incelenmesi
Parazitolojik muayene

Koyunlardan alinan digki 6rneklerinde Fasciola spp.
yumurtalarinin aranmasi amaciyla sedimentasyon-ginko
siilfat flotasyon metodu kullanilmistir (Charlier ve ark.
2008). Fasciola spp. yumurtalar1 yoniinden pozitif
saptanan digki drneklerinde gram diskidaki yumurta sayisi
(EPG) modifiye McMaster sedimentasyon yontemi ile
belirlenmis ve asagidaki formiile gore hesaplama
yapilmistir (Conceigao ve ark. 2002).

EPG — Toplam yumurta sayist _50ml/10gr

Kamera Saytist 0,15ml

Koproantijen-ELISA metodu

Once sedimentasyon-cinko siilfat flotasyon yontemi ile
incelenmis olan 6rnekler daha sonra ticari ELISA Kkitiyle
(BIO-X Fasciola hepatica Antigenic ELISA Kiti, BIO K 201/2,
Jemelle-Belgika) {iretici firmanin o6nerdigi bicimde F.
hepatica  koproantijenleri y6niinden incelenmistir.
Hazirlanan mikropleytler ELISA okuyucusunda (Bio-Tek
Instruments, MicroQuant micropleyt reade) 450 nm dalga
boyunda okutulmustur.

ELISA test sonuclarin degerlendirilmesi

Her bir 6rnek i¢in net OD degeri, pozitif kuyucuktaki (F.
hepatica antikorlari ile kapli) OD degerinden onun esi olan
negatif kuyucuktaki (kontrol kuyucugu) OD degerinin
cikarilmasiyla hesaplanmistir. Test pozitif kontrol antijeni
ile elde edilen OD’nin tiretici aciklamalarinda (QC data
sheet) verilen degerden (0,800) biiyiik olmasi halinde
gecerli kabul edilmistir. Daha sonra her bir 6rnek icin elde
edilen NET OD degerleri ayn1 plakada yiiriitilen NET
pozitif kontrol antijen OD degerine bolinmiis ve 100 ile
carpilarak yilizde pozitif hesaplanmistir ve % 8 ’in
tizerindeki 6rnekler pozitif (+), digerleri negatif (-) olarak
belirlenmistir.
NET OD (6rnek)

NET OD (pozitif kontrol) x

Deger = 100

istatistiksel Analiz

Verilerin istatistiksel analizi i¢in SPSS 22.0 istatistik paket
programinda Pearson’s Ki-kare (,2) testi uygulandi ve p<
0.05 degerleri anlamli kabul edildi.

BULGULAR

Van ilinde koyunlarda fasciolosis varligini belirlemek i¢in
yapilan c¢alisma sonucunda toplam %20.5 (29/141)
prevalans tespit edilmistir (Tablo 1). Fasciolosisin
koproantijen ELISA ve diski muayenesine gore prevalansi
siras1 ile %19.85 ve %11.34 olarak belirlenmistir.
Koproantijen pozitif koyunlarin %53.57 (15/28)’sinin
diski muayenesinde Fasciola spp. yumurtasi (Sekil 1)
tespit edilmistir.

Tablo 1. Koyunlarda F. hepatica’nin diski muayenesi ve Koproantijen-ELISA yontemlerine gére dagilimi

Table 1. Distribution of F. hepatica in sheep according to the methods of coproantigen-ELISA and stool examination

Muayene Edilen Diski Muayenesi + Diski Muayenesi - Diski Muayenesi + Toplam

Koyun Sayisi Kopro ELISA + Kopro ELISA + Kopro ELISA -

141 n % n % n % n %
15 10.6 13 9.2 1 0.7 29 20.5

100
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Tablo 2. Koyunlarda F. hepatica’'nin yas ve cinsiyete gore dagilimi
Table 2. Distribution of F. hepatica in sheep related age and gender

Muayene Edilen

2
Koyun Sayisi Enfekte Koyun X P
Cinsiyet n %
Disi 116 24 20.6 0.006 0.938
Erkek 25 5 20
Yas Gruplar
2-3 81 11 13.5
5.688 0.017*
4-5 60 18 30
Toplam 141 29 20.5

2 : Pearson’s Ki-kare Testi, ": p<0.05

Tablo 3. Koyunlarda diger helmint tiirlerinin yayilisi
Table 3. Distribution of other helminth species in sheep

Helmint Tiiri

Yas Cinsiyet Toplam
2-3 4-5 Disi Erkek (n=141)
(n=81) (n=60) (n=116) (n=25)
n % n % n % n % n %
Trichuris ovis 7 8.6 10 16.7 15 129 2 8 17 12
Dicrocoelium dentriticum 11 136 14 233 19 164 6 24 25 17.7
Paramphistomum spp. 2 2.5 2 3.3 4 3.4 - - 4 2.8
Oestertagia spp. 7 8.6 10 16.7 12 103 5 20 17 12
Tricostrongylus spp. 8 9.9 6 10 11 9.5 3 12 14 9.9
Nematodirus spp. 4 4.9 4 6.7 6 5.2 2 8 8 5.7
Bir koyunda diski muayenesinde yumurtaya rastlanmasina TARTISMA ve SONUC
ragmen diskida Fasciola antijenleri belirlenmemistir.
Enfekte koyunlarda gram diskidaki ortalama yumurta Cesitli  ilkelerde ~ ve  Tirkiye'de  fasciolosisin
sayis1 (EPG) 91.6 % 64.1 (27.5-155.7) bulunmustur. epidemiyolojisi ile ilgili birgok ¢alisma yapilmis ve ¢ok
Fasciola hepatica enfeksiyonunun prevalansi koyunlarin farkl sonuglar elde edilmistir. Diinyanin farkl iilkelerinde
yasina gore degerlendirildiginde 4-5 yas grubundaki fasciolosisin koyunlardaki yayilis1 %4’den %61.6’ya varan
prevalans, 2-3 yas grubuna gore daha yiiksek belirlenmis oranlarda degismektedir (Hammami ve ark. 2007;
ve bu farkhlik istatistiksel olarak énemli bulunmustur Kantzoura ve ark. 2011; Domke ve ark. 2013; Rinaldi ve
(p<0.05). Koyunlarda fasciolosisin yayilis1 cinsiyete gére ark. 2015). Ulkemizde ise faciolosisin prevalansi mezbaha
degerlendirildiginde  enfeksiyon  disilerde = %20.6, muayenesine gore %0.6’dan %95’e (Vural 1970; Gargih ve
erkeklerde %?20 tespit edilmistir. Cinsiyetler arasindaki ark. 1999), diski muayenesi “sonuc;larlna gére %0.8'den
fark istatistiksel olarak anlamli bulunmamistir (p>0.05) %20.99 (Celep ve ark. 1990; Utiik ve ark. 2012), serumda
(Tablo 2). Diski muayenesi yapilan koyunlarda F. hepatica antikorlarin tespitine dayanan calismalarin nsonuc;larma
haricinde diger helmint tiirleri de tespit edilmis, bu gore ise %0'dan %49.43’e (Denizhan 2010; Utiik ve ark.
tirlerin  koyunlarin yas ve cinsiyetine goére dagilim 2012) kadar degisen oranlarda bildirilmistir.
belirlenmistir (Tablo 3). Karapmar (2009) Sivas Zara’da koyunlarda fasciolosis
) enfeksiyonunun yayginligini koproantijen-ELISA ile %5.97
= oraninda bildirmistir. Van’da koyunlarda fasciolosisin
yayginligr daha 6nce diski muayenesi (Denizhan 2010),
Je— nekropsi (Toparlak ve Giil 1988) ve serumda antikor
f \ - tespitine dayanan serolojik (Denizhan 2010) calismalarla
- \ ] 3 ) .
o bildirilmis  olup, Van’da enfeksiyonun prevalansi
koproantijen-ELISA ile ilk defa bu c¢alisma ile ortaya
- konmustur. Bu ¢alisma ile koyunlarda F. hepatica’nin
i ? yayginlig1 Sedimentasyon-Cinko stilfat flotasyon teknigi ile
s e ‘\ yapilan diski muayenesinde %11.34, koproantijen-ELISA
i -~ ile %19.85, ve totalde ise %20.5 belirlenmistir. Bu
sonuglar Samsun (%20.99; Celep ve ark. 1990), Bursa
(%28.5; Akyol 2001), Elazig (%20-22.2; Utik ve ark.
2012), Sinop (%25.4; Acic1 ve ark. 2017) ve daha dnce
Sekil 1. Enfekte koyun diskisinda Fasciola spp. yumurtasi Van'da (%15.9-15.63; Toparlak ve Giil 1988; Denizhan
Figure 1. Fasciola spp. egg in infected sheep feces 2010) yapilan diger ¢alismalarin sonuglari ile paralellik
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gostermektedir. Ayrica bu c¢alismadan elde ettigimiz
bulgular, daha 6nce hayvanlarda yapilan ¢alismalara ek
olarak insanlarda fasciolosis enfeksiyonunun diski
muayenesine gore %1.8, ELISA sonuglarina gore ise %5.6
(Tas Cengiz ve ark. 2011) oldugu Van ilinin fasciolosisin
yayilisi i¢in uygun oldugu kanaatini desteklemistir.

Ruminantlarda F. hepatica enfeksiyonunu saptamak i¢in
bugiine kadar geleneksel sedimentasyon ve flotasyon
teknikleri ile diskida yumurta tespiti, serum ve siitte
antikorlarin saptanmasi, diskidaki koproantijen veya
DNA'min ve kandaki bircok biyokimyasal belirteglerin
tespitine dayanan teshis yontemleri kullanilmistir
(Fairweather 2011).

Laboratuvar materyalinin ucuzlugu ve aktif
enfeksiyonlarin tespiti agisindan, koprolojik teknikler
avantajlidir, ancak zaman alicidir, uzman personel
gerektirir, duyarhliklar1 diisiiktiir ve patent enfeksiyonlu
hayvanlarin sadece %60-70'ini tespit etmektedir
(Anderson ve ark. 1999; Rapsch ve ark. 2006; Charlier ve
ark. 2008; Mezo ve ark. 2011). Diski muayenesiyle
enfeksiyonun erken teshisi enfeksiyondan sadece 10-11
hafta sonrasinda miimkiin olmakla birlikte hafif
enfeksiyonlar tespit edilemez ve enfekte olmus hayvanlar,
enfekte olmamis hayvanlar icin bir enfeksiyon kaynagi
olarak hizmet ederler. Ayrica, konake¢ yasi, diski suyu
miktar1 ve diski miktar1 (Charlier ve ark. 2008) gibi diger
faktorler, diskida yumurta sayisinin hassasiyetini
etkileyebilir (Alvarez Rojas ve ark. 2014). Dahasi
yumurtalarin basarili tedaviden sonra en az 2 hafta
boyunca safra kesesinde tutulmasi nedeniyle yanlis
pozitiflik meydana gelebilir (Flanagan ve ark. 2011).

Antikor tespit testleri ise miikemmel hassasiyetle
enfeksiyonun erken tespitini saglar ancak, ¢ogu
hayvandaki antikor seviyeleri tedaviden yaklasik 2-4 ay
sonrasinda da antikor-ELISA'nin pozitif esiginin lizerinde
kalir (Gaasenbeek ve ark. 2001; Sanchez-Andrade ve ark.
2001; Salimi-Bejestani ve ark. 2005). Bu nedenle antikor-
ELISA'ya dayali prevalans verisinin mevcut enfeksiyon
durumu hakkinda giivenilir olmayabilecegi ve testin yalniz
mevcut enfeksiyonu degil, sadece bir siire parazite maruz
kalmay 6l¢tiigii diistiniilmektedir (Arifin ve ark. 2016).

Dolasimdaki veya diskidaki Fasciola spp. antijenlerinin
tespit edilmesine yonelik yontemler, koprolojik ve
serolojik tekniklerle ilgili yukarida sozii edilen sorunlari
¢ozmektedir (Martinez-Sernandez ve ark. 2016). Diger
helmintlerden gelen antijenlerle ¢apraz reaksiyonu
bulunmayan ve aymi zamanda yumurta iiretiminden 1-5
hafta dnce Fasciola enfeksiyonlarinin saptanmasina olanak
saglayan kopro-ELISA tekniginin yliksek duyarhlik (%94)
ve ozgilligi (%100) oldugu bildirilmistir (Mezo ve ark.
2004). Diski muayenesi negatif kaldigi zaman,
enfeksiyonun prepatent evresinde fasciolosisi teshis etmek
icin kopro-ELISA teknigi altin standart olarak kabul
edilmektedir (Mezo ve ark. 2004; Valero ve ark. 2009).
Antikorlardan ziyade antijenlerin saptanmasi, hem
enfeksiyon durumunu degerlendirmek (Endah Estuningsih
ve ark. 2004) hem de fasciolosise karsi kemoterapinin
etkinligini degerlendirmek icin iyi bir prosediir olarak
kabul edilir (Flanagan ve ark. 2011; Gordon ve ark. 2012;
Brockwell ve ark. 2014).

Simdiye kadar Tiirkiye’de fasciolosisin prevalansi iizerine
yapilan c¢alismalarin ¢ogu mezbaha bakisi ve diski
muayelerine  dayanmaktadir. Ancak son yillarda
ruminantlarda siirlh  sayida arastirictc  bu konuda
immunoserolojik olarak prevalans calismalar1 yapmistir
(Yavuz ve ark. 2007; Yildirnm ve ark. 2007; Karapinar
2009; Utiik ve ark. 2012; Avcioglu ve ark. 2014; Agici ve
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ark. 2017; Bostanc1 ve Oguz 2017; Celik ve Aslan Celik
2018; Celik ve ark. 2019). Karapinar (2009) Sivas'in Zara
yoresinde koyunlarda fasciolosisin koproantijen-ELISA ve
diski muayenesine gore prevalansini sirasi ile %5.97 ve
%3.48 belirlemistir. Arifin ve ark. (2016) inceledikleri 64
hayvanin 53’tiniin F. hepatica’nin antikorlari, 36’sinin
koproantijenleri, 28’inin ise yumurtalar1 yoniinden pozitif
olduklarim1  bildirmislerdir.  Erzurum’da  sigirlarda
fasciolosisin prevalansi kopro-ELISA ile %35.46, antikor-
ELISA ile %61.70, sedimentasyon yontemi ile %34.04
bildirilmistir (Avcioglu ve ark. 2014).

Bu ¢alismada, koproantijen tespiti, %100 spesifitesi olan
kopro-ELISA testi kullanilarak gergeklestirildi (Martinez-
Perez ve ark. 2012). Fasciolosisin kopro antijen ELISA ve
diski muayenesine gore prevalansi sirasi ile %19.85 ve
%11.34 olarak belirlenmistir. Kopro antijen ELISA ile
pozitif ~ koyunlarin  %46.4’linde (13/28) diski
muayenesinde  Fasciola  spp. yumurtalar1 tespit
edilmemistir. Bu sonug, diger calismalarla (Karapinar
2009; Martinez-Perez ve ark. 2012; Avcioglu ve ark. 2014;
Arifin ve ark. 2016) uyumlu olarak kopro-ELISA testinin
diski bakisina gore daha duyarl oldugunu gostermektedir.
Nitekim koproantijen ELISA testi ile metaserkerlerin
alinmasindan 4 hafta sonra pozitif sonu¢ alinabilmektedir
(Martinez-Perez ve ark. 2012). Hafif enfeksiyonlarda
yumurtalarin ancak tekrarlanan diski muayenelerinde
goriildigl, Fasciola spp. yumurtalarinin giinden giine ve
giin icinde atilminda degiskenlikler gosterdigi, diskidaki
yumurta dagiliminin diizensiz oldugu ve yalmzca diski
muayenesi ile gram diskidaki yumurta sayisinin
fasciolosisin gercek durumunu yansitmadigi (Honer
1965a; Honer 1965b; Kassai ve ark. 1988; Hansen ve
Perry, 1994) dikkate alindiginda koproantijen-ELISA
testinin hastaligin ve enfeksiyon diizeyinin
belirlenmesinde olduk¢a kullanish ve spesifik oldugu
gorilmektedir.

Martinez-Perez ve ark. (2012) F. hepatica ile deneysel
enfekte koyunlarda enfeksiyondan 4 hafta sonra
hayvanlarin %57.1'inde, 7 hafta sonra %85.3’linde, 8.
haftadan itibaren ise hayvanlarin tiimiinde Fasciola
koproantijenlerine rastladiklarini bildirirken, deneysel
enfekte koyunlarda diskida yumurtalara sedimentasyon
yontemiyle en erken enfeksiyondan 9 hafta sonra
rastlanmasina ragmen, bunun tiim koyunlarda ancak 12
haftaya kadar miimkiin oldugunu belirtmislerdir. Ayni
arastiricilar dogal enfekte 45 koyunun hepsinde ELISA ile
koproantijenlere rastlarken sedimentasyon ile ancak
24’tinde diskida yumurtaya rastlamiglardir.

Charlier ve ark. (2008) sensitivite ve spesifiteyi sirasiyla
sedimentasyon (10 g) ile diski muayenesi i¢in %64 (%53-
74) ve %93 (%87-97), antikor-ELISA icin %87 (%78-93)
ve %90 (%83-95) ve kopro-ELISA icin %94 (%87-98) ve
%93 (%86-97) bildirmislerdir. Farkli tekniklerle elde
edilen yayginlik oranlarinin yorumlanmasinda dikkatli
olmalidir. Fasciolosiste elde edilen prevalans oranlarindaki
farklar etkenin biyolojik seyriyle baglantili olarak
yontemlerin prensipleri ile iligkili olabilir (Avcioglu ve ark.
2014). Ornegin antikor-ELISA test sonucu, tedavi
edilmesine ragmen gec¢mis fasciolasisten gelisen
antikorlari, diger trematodlar arasindaki c¢apraz
reaksiyonlari, mevcut fasciolasisi veya tiim bu faktorleri
birlikte yansitabilir. Ote yandan acilan biiyiikk safra
kanallarinin  muayenesi ile tiim enfekte olmus
karacigerlerin sadece %71'inin tespit edildigi, geri kalan
%?29'unun sadece Kkaracigerin dilimlenmesi ve suda
bekletilmesinden sonra tespit edildigi bildirilmistir. Bu
nedenle mezbahada karaciger muayenesinin altin standart
olarak diisiiniilebilmesi i¢cin sadece ana safra kanallarinin
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muayenesinin yeterli olmayacag1 karacigerin dnce biitiin
halde sicak suda 1 saat bekletilmesinin sonra 1-2 cm lik
kiictik parcalara boliindiikten sonra sicak su dolu bir kapta
bekletilip stiziilmesinin gerektigi bildirilmistir (Charlier ve
ark. 2008). Bu c¢alismada sedimentasyon metoduyla,
kopro-ELISA teknigi arasindaki prevalans farki %8.51 dir.
Sedimentasyon digki yontemi konakta olgun parazit
tarafindan iretilen digkidaki yumurtalarin tespitine ve
sayimina dayanir, bununla birlikte, kopro-ELISA y6ntemi,
safra  yolu igcinde bulunan olgunlasmamis/olgun
parazitlerin ES antijenlerinin saptanmasina dayanir.
Boylece, %8.51'lik fark, prepatent enfeksiyonlar: belirten
ve digskida belirlenebilen yumurtalar1 {iretmek igin
yeterince olgunlasmamis parazitlerin varligini yansitabilir.

Fasciolosis prevalansini tespit etmeye yonelik yapilan bazi
calismalarda (Akyol 2001; Altas ve ark. 2003; Moriena ve
ark. 2004; Yavuz ve ark. 2007; Karapinar 2009, Denizhan
2010; Sen ve ark. 2011) prevalansin yas ilerlemesiyle
arttigl bildirilmistir. Bu ¢alismada da koyunlarda yas
gruplarina gore en yiiksek prevalans arastiricilarin
bildirdiklerine benzer olarak 4-5 yas grubunda (%30)
belirlenmis bunu %13.5 ile 2-3 yas grubu izlemistir. Bu
durumun nedeni yash hayvanlarin merada daha uzun siire
F. hepatica metaserkerleriyle kars: karsiya kalmalarindan
kaynaklaniyor olabilir. Ayrica, Magbool ve ark. (2002),
yasli hayvanlarda prevalanstaki artisin, cevresel faktorlere
kars1 diren¢  azalmasindan kaynaklanabilecegini
bildirmislerdir.

Bazi calismalarda (Magbool ve ark. 2002; Opara 2005;
Denizhan 2010; Sen ve ark. 2011; Bostanci ve Oguz 2017)
fasciolosisin yayilisinda cinsiyetin etkisinin olmadig1
bildirilirken, bazilarinda (Phiri ve ark. 2005; Yavuz ve ark.
2007; Yildirim ve ark. 2007) ise disilerde erkeklerden daha
fazla rastlandigli bunun nedeninin ise disilerin besiden
ziyade siit amach yetistirilmelerinden kaynakli daha uzun
siire yasamalari ve meraya daha fazla ¢ikmalari olarak izah
edilmistir (Phiri ve ark. 2005). Bu calismada da
arastiricilarin  ¢alismalarina benzer olarak cinsiyetin
fasciolosisin yayilisina etkisinin olmadig tespit edilmistir.

Sonu¢ olarak, Van ilinde daha dnce farkli yontemlerle
varligl bildirilen fasciolosisin, koproantijen-ELISA ile
koyunlardaki prevalansi ilk kez bu calisma ile ortaya
konulmustur. Fasciolosisin koproantijen-ELISA, diski
muayenesine ve totale gore prevalansi sirasi ile %19.85,
%11.34 ve %20.5 belirlenmistir. Elde edilen enfeksiyon
orani fasciolosisin Van ilinde koyunlarda hala yayginhigini
ve Onemini korudugunu gostermektedir. Yontemler
arasinda prevalans farklarn1  dikkate alindiginda;
koproantijen-ELISA testinin uygulanmasi cesitli
dezavantajlari bulunan diski muayenesiyle
karsilastirildiginda diskida yumurtalarin = gorilmedigi
prepatent enfeksiyonlarda énem tasimaktadir. Ozellikle
diski muayenelerinin negatif oldugu durumlarda aktif
enfeksiyonlarin  tespiti i¢cin sedimentasyonla diski
muayenesinin yaninda es zamanli koproantijen-ELISA
tekniginin yapilmasi tavsiye edilmektedir.
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ABSTRACT Liver cancer is the third most common cancer-related death in the World. Hepatocellular carcinoma (HCC)
constitutes %70-85 of liver malignant primary tumors. In this study; we aimed to investigate the role of
diethylnitrosamine (DEN) in the experimental liver cancer model and to examine the hepatoprotective effect
of silymarin in detail using oxidative-nitrosative stress markers with immunohistochemical methods. For this
purpose, 50 Wistar Albino male rats were divided into 5 groups with 10 rats. Animals in DEN group received
DEN at a dose of 50 mg/kg once a week for 20 weeks. The rats in the DEN +Silymarin group were Silymarin
intraperitoneally for 21 weeks 3 times a week at a dose of 100 mg/kg, starting 1 week prior to the
administration of DEN. Silymarin was administered to rats in the group of Silymarin 3 times a week
intraperitoneally for 20 weeks at a dose of 100 mg/kg. The rats in the control group were fed pellet feed and
drinking water for 20 weeks. Animals in Sham group were treated with propylene glycol dissolved in 0,9 %
NaCl intraperitoneally 3 times a week for 20 weeks. At the end of 21 weeks, macroscopically different size
and number of nodular structures were detected in the DEN and DEN+Silymarin group. The microscopic
examination revealed that the nodules were HCC. As a result, DEN induced liver cancer; however, silymarin
did not show a statistically significant protective effect in terms of iNOS and Nitrotyrosine expressions.

Keywords: Diethylnitrosamine, Hepatocellular Carcinoma, Nitrosative Stress, Oxidative Stress, Silymarin

oz Ratlarda Dietilnitrozamin Uygulanarak Olusturulan Oksidatif ve Nitrozatif Strese
Karsi Silimarin’in Karaciger Koruyucu EtKkisinin Arastirilmasi

Karaciger kanseri diinyada kanserle iligkili 6liimlerde ti¢lincii sirada yer almaktadir. Hepatoseliiler karsinom
(HSK) primer karaciger kanserlerinin %70-85’ini olusturmaktadir. Bu ¢alismada; deneysel karaciger kanseri
modelinde Dietilnitrozamin (DEN)'in roliinii arastirmayi ve silimarinin hepatoprotektif etkisini oksidatif-
nitrozatif stres markerler1 kullanarak immunohistokimyasal yontemlerle ayrintili olarak incelemeyi
amagladik. Bu amagla 50 adet Wistar Albino cinsi erkek rat 10’arli 5 gruba ayrildi. DEN grubundaki
hayvanlara 50 mg/kg dozunda haftada 1 kez deneme siiresince DEN uygulamasi yapildi. DEN+silimarin
grubundaki ratlara DEN uygulamasindan 1 hafta dnce baslayacak sekilde 100 mg/kg dozunda haftada 3 kez
deneme siiresince intraperitoneal yolla silimarin (propilen glikolde c¢6zdiiriilmiis) uygulandi. Kontrol
grubundaki ratlara deneme stiresince pelet yem ve i¢me suyu verildi. Sham grubundaki hayvanlara % 0.9
NaCl igerisinde ¢6zdiiriilmiis propilen glikol intraperitoneal yolla haftada 3 kez deneme siiresince verildi.
Silimarin grubundaki ratlara 100 mg/kg dozunda deneme siiresince intraperitoneal yolla haftada 3 kez
silimarin uygulandi. 21 haftanin sonunda DEN ve DEN+silimarin gruplarinda makroskobik olarak farkl
biiyiikliikk ve boyutlarda nodiiler yapilar tespit edildi. Mikroskobik incelemede nodiillerin HSK olduklar:
belirlendi. Sonu¢ olarak DEN’in karaciger kanserini indiikledigi; silimarinin ise iNOS ve Nitrotirozin
ekspresyonlar1 agisindan istatistiksel olarak anlamli bir koruyucu etki géstermedigi belirlenmistir.

Anahtar Kelimeler: Dietilnitrozamin, Hepatoseliiler Karsinom, Nitrozatif Stres, Oksidatif Stres, Silimarin

INTRODUCTION Factors such as chronic hepatitis B and C, long-term
) ) ) . alcohol consumption, aflatoxin intake, steatohepatitis,
Liver cancer, in the cancer-related deaths, is the second in nitrosamines, environmental carcinogens, malnutrition
males and = sixth in females (Kim et al, 2015). and obesity have been shown to contribute to the etiology
Hepatocellular Carcinoma (HCC) constitutes 70-85% of the of HCC (Bishayee et al. 2010). Oxidative stress; the
primary malignant tumors of liver (Shirakami et al. 2012). ’
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presence of excessive reactive oxygen species (ROS)
occurs when the critical balance deteriorates due to the
depletion of antioxidants or both (Ghosh et al. 2012).
Biomolecules and macromolecules in the cells are the main
target of oxidative stress; it causes membrane and nuclear
fragmentation, chromosomal abnormalities, and lipid
peroxidation that triggers carcinogenesis (Gupta et al.
2013). Oxidative stress plays an important role in the
development of HCC (Bishayee et al. 2013).

Diethylnitrosamine (DEN), an N-Nitrozo alkyl component,
is one of the most important environmental carcinogens
and is used in animal experimental models as a strong
hepatotoxin and hepatocarcinogen (Kumar and
Vijayalakshmi 2015). DEN has been suggested to cause
ROS resulting in oxidative stress and cellular damage. ROS
production is responsible for the carcinogenic effects of
DEN (Shaarawy et al. 2009). ROS, which occurs during
metabolism of DEN, reacts with different biomolecules
(nucleic acid, protein, lipid etc.) (Aparicio-Bautista et al.
2013). The presence of ROS leads to protein carbonylation,
peroxidation of lipids and DNA damage leading to
cytotoxicity, carcinogenicity and mutagenicity (Ali et al.
2014). Silymarin has been used in the treatment of liver
and bile diseases for more than 2000 years (Madrigal-
Santillan et al. 2014). Silymarin removes free radicals such
as hydroxyl, superoxide and hydrogen peroxide, reduces
lipid peroxidation, increases superoxide dismutase (SOD)
activity and regulates the content of cellular glutathione by
maintaining homeostasis (Razavi-Azarkhiavi et al. 2014).

In this study; we aimed to investigate the role of DEN in
the experimental liver cancer model, and to evaluate the
hepatoprotective effect of silymarin by using oxidative-
nitrosative stress markers (iNOS and Nitrotyrosine) by
immunohistochemical staining technique.

MATERIALS and METHODS

Fifty male Wistar-Albino rats aging 2 months were
provided by Erzurum Veterinary Control Institute
Experimental Animals Unit. Under suitable conditions (23
+ 2 °C, % 55 humidity rate, 12 hour day-night cycle), they
were hosted in the Kafkas University Experimental Animal
Application and Research Center. The ethics committee
report of the study was taken from Kafkas University
Animal Experimentals Local Ethics Committee (KAU-
HADYEK-2015-095). During the trial, the animals were
given standart feed and water ad libitum. The rats were
randomly divided into 5 equal groups. DEN group: At a
dose of 50 mg/kg, DEN (Sigma N 0756) was administered
intraperitoneally for 20 weeks, once a week. DEN+
silymarin group: At a dose of 50 mg/kg, DEN was
administered intraperitoneally for 20 weeks, once a week.
Silymarin (Sigma-Aldrich, N 0292) (dissolved in propylene
glycol) at a dose of 100 mg/kg was administered
intraperitoneally for 21 weeks, three times a week,
starting 1 week before DEN administration. Control group:
The trials were given pellet feed and drinking water for 20
weeks. Sham group: Propylene glycol (75/25) dissolved in
0,9 % NaCl was administered intraperitoneally three times
a week. Silymarin group: At a dose of 100 mg/kg, silymarin
was administered intraperitoneally three times a week for
20 weeks.

At the end of the study systemic necropsy was performed.
Liver samples from rats were fixed in 10 % buffered
formaldehyde solution (Merck). After routine procedures,
paraffin blocks were prepared and sections with a
thickness of 5 pm were taken and stained with
Hematoxylin Eosin (H&E). The Sections were examined
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with a light microscope (Olympus Bx53) to determine the
histopathological changes and photographed with Cell P
Program (Olympus Soft Imaging Solutions GmbH, 3,4).

Avidin-Biotin  Peroxidase method was used as
immunohistochemical method. For immunohistochemical
staining, the sections of 4 um in thickness taken to poly-L-
lysine coated slides were deparaffinized and rehydrated in
graded alcohols. In order to prevent endogenous
peroxidase activity, the sections were treated with 3%
hydrogen peroxide solution in Phosphate Buffered Saline
(PBS) for 15 minutes. For antigen retrieval, the sections
were boiled in Citrat Buffer Solution (pH 6) for 25 min in
the microwave oven (at 800 watt). In order to prevent
nonspecific staining, the sections were incubated for 30
min with non-immune serum (Genemed Biotechnologies
REF 54-0003) at room temperature.. Diluted antibodies
(INOS (Santa Cruz, sc-7271, Dilution Ratio 1:100) and
Nitrotyrosine (Santa Cruz, sc-32731, Dilution Ratio 1:250)
were incubated for one hour at room temperature.. The
sections were washed 3 times in PBS solution for 5
minutes, and the biotinylated secondary antibody
(Genemed Biotechnologies REF 54-0003) were applied to
them at room temperature for 30 minutes. After washing
in PBS (3-5 min), all sections were incubated with
peroxidase-bound Streptavidin (Genemed Biotechnologies
REF 54-0003) for 30 minutes at room temperature. A
solution of 3.3-diaminobenzidine tetra hydrochloride
(DAB) (Genemed Biotechnologies REF 10-0048) was used
as a chromogen for 15 minutes. The sections were treated
with Mayer’s Hematoxylin for 30 second and washed in
running water for 5 min, dehydrated in graded alcohols,
cleared in xylene and coated with entellan. Primary
antibodies were omitted from the negative control
sections and were treated with diluted diluted normal
serum. The slides prepared after the covering were
examined under a light microscope (Olympos Bx53) and
photographed via the Cell*P program (Olympos Soft
Imaging Solutions Gmbh, 3,4). Analyzes of the images were
done with Image ] Program (1.51j8).

Analysis of immunohistochemical staining results;
Nitrotyrosine (NT) and Inducible Nitric Oxide Synthase
(iNOS) immunoreactivities were scored by number of
positive cells in the areas that best reflect the character of
staining. For quantification of the immunostaining in the
tissue, the analysis was started on the basis of high
intensity reaction areas. For each sample, 10 different
areas were examined at a total enlargement of 200. The
number of cells stained positively in each area was
recorded and the average of these 10 sites was taken as
the data of that animal.

Statistical Analysis

Shapiro-Wilk test was used to evaluate the normal
distribution of the groups. T-test was used for the
evaluation of groups with normal distribution. Statistical
Package for Social Sciences (SPSS) 20 Program was used in
statistical tests.

RESULTS

The surfaces of the livers of the control group animals
were smooth, glossy and brown in colour (Figure 1c). The
macroscopic appearance of the livers of the rats in the
sham group (Figure 1d) and silymarin group (Figure 1e)
were similar to the Control Group. However, in the rats of
DEN group, multifocal, (3-4 mm) and gray-yellow soft
nodules in different diameters were seen on the surface of
the liver (Figure 1a). The livers revealed also hemorrhages
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on capsular surface. The rats of the DEN+silymarin Group
showed nodular structures resembling to the animals in
the DEN group (Figure 1b).

In the histopathological examination of livers from control
(Figure 2c), sham (Figure 2d) and silymarin group (Figure
2e) the liver tissues were seen to retain its normal lobular
and sinusoidal architecture, with a proper arrangement of
hepatocyte plates. All hepatocytes were detected to be
similar in size and shape. HCC was observed in the animals
of the DEN group. Trabecular and acinar pattern were
observed as dominant in the tumor tissue. In some areas
only trabecular structures were observed, whereas in
some areas only acinar structures were present. There
were also some areas showing being mixed of these two
patterns (Figure 2a). In animals treated with
DEN+silymarin, HCC was diagnosed. In some areas only
trabecular structures were observed, whereas in some
areas only acinar structures were present. Similar to the
DEN group, the common histopathological pattern was a

Table 1. Average iNOS and NT positive cell numbers for all groups

mix pattern with trabecular and acinar structures (Figure
2b).

The values of iNOS and NT immune positive cell numbers
of all groups were given in Table 1. No immune positive
staining was observed in control (Fig 3c), sham (Fig 3d),
and silymarin (Fig 3e) groups. iNOS positive
immunostaining in hepatocyte cytoplasm was observed in
DEN (Fig 3a) and DEN+silymarin (Fig 3b) groups. The
average value of the iNOS positive cell number detected in
the DEN+silymarin group was found to be less than the
DEN group, but the difference wasn't statistically
significant (p>0.05). Similar to iNOS; NT immunoreactivity
wasn’t observed in the control (Fig 4c), sham (Fig 4d) and
silymarin (Fig 4e) groups.

In the DEN group the average value of the intracytoplasmic
localized NT immune positive cell number was higher than
DEN+ Silymarin group (Fig 4a); while this decrease was
observed in DEN + Silymarin group (Fig 4b), it wasn’t
statistically significant (p>0.05).

DEN Group DEN + Control Group Sham Group Silymarin Group
Groups (S;ilymarin

(% + SE) (_m‘;‘;) (% + SE) (% + SE) (% + SE)

X*
n=10 n=10 n=10 n=10

( ) (n=10) ( ) ( ) ( )
iNOS 553+7.462 429 £ 4.84a
NT 52.9+8.732 51.3+9.262

* is equal to zero.

aThere is no statistically difference between DEN and DEN + Silymarin groups (p>0.05).
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Figure 1. Liver, DEN Group, multifocal nodules (arrows)
(a), DEN+Silymarin Group, multifocal nodules (arrows)
(b), Control Group (c), Sham Group (d), Silymarin Group

(e)

Figure 2. Liver, H&E, Bar=100 um, DEN Group, trabecular
(arrowheads) and acinar (arrows) structures (a),
DEN+Silymarin group, trabecular (arrow) and acinar
structure (arrowhead) (b), Control Group (c), Sham Group
(d), Silymarin Group (e)
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Figure 3. Liver, iNOS IHC, Bar= 100 pm, DEN Group,
immunpositive hepatocytes (arrows) (a) DEN+Silymarin
group, immunpositive hepatocytes (arrows) (b), Control
Group (c), Sham Group (d), Silymarin Group (e)

e

Figure 4. Liver, NT IHC, Bar= 100 um, DEN Group,
immunpositive hepatocytes (arrows) (a), DEN+Silymarin
Group, immunpositive hepatocytes (arrows) (b), Control
Group (c), Sham Group (d), Silymarin Group (e)

DISCUSSION

Nitric oxide (NO) is a highly reactive free radical and its
half-life is only a few seconds. NO quickly combines with
free radicals such as super oxide. In biological systems, it
rapidly breaks down into nitrite and nitrate. In vivo
reaction of NO with the super oxide radical produces
peroxynitrite. Peroxynitrite causes nitrotyrosine by
nitrating tyrosine residues in proteins (Sayillan Ozgiin
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2013). Although super oxide and NO radicals are more
resistant than peroxynitrite, peroxynitrite is more reactive
than these radicals (Kayali and Cakatay 2004).
Peroxynitrite is very cytotoxic in high concentrations and
causes oxidative damage in proteins, fats and DNA (Ozkan
and Yiiksekol 2003; Ozen et al. 2014). Nitrotyrosine is one
of the most widely used markers in the detection of NO-
dependent in vivo and oxidative protein damage due to the
stable latest product of peroxynitrite oxidation (Kaya et al.
2012; Mis and Cilingir Yeltekin 2014). Bacterial
lipopolysaccharide (LPS), inflammatory cytokines (IL-1B,
TNF-a, IFN v), as well as hypoxia and oxidative stress also
cause an increase in the expression of iNOS and provide
the synthesis of NO in the follow-up (Ko¢ 2011). The iNOS
enzyme has high activity and when it is induced, NO
production is not short-termed and continues for hours or
even days (Sayilan Ozgiin et al. 2014). In order for NO to
react with the superoxide radical to form peroxynitrite, it
must be produced in micromolar concentrations via iNOS
(Cinel and Oral 2000). NO produced by iNOS which is an
important free radical that triggers the inflammation
process (Bishayee et al. 2010). Chronic inflammation and
oxidative stress play an important role in the development
of HCC (Bishayee et al. 2013). iNOS is an important
indicator of oxidative stress and its suppression may be
effective in regressing HCC development (Bishayee et al.
2010). Therefore, in our study, we aimed to determine the
production of NO in liver tissue by immunohistochemical
evaluation of iNOS expression.

Ahn et al. (1999) reported that the expression and
immunohistochemical localization of iNOS and
Nitrotyrosine in liver cancer model induced by DEN.
According to Ahn et al. (1999) iNOS immunostaining has
been observed in the bile duct epithelial cells, cells forming
the ductus-like structures and in the benign character
epithelial cells originating from the bile duct. Contrary to
the low immunoreactivity in trabecular HCC and/or
pseudoglandular HCC, intense staining in the cytoplasm of
epithelial cells has been found in patients with glandular
HCC. It has been determined that iNOS is extensively
expressed in hepatocellular transitional or
cholangiocellular phenotypes. In the HCC cases, there is
also a high staining in newly formed capillar endothelial
cells and the cytoplasm of oval-shaped cells forming
ductular structures. In our study, iNOS immunopositive
reactivity was observed in the cytoplasm of tumor cells
forming trabecular and acinar structures. We
demonstrated that there was no difference between the
two patterns in terms of iNOS positive staining intensity.
In other studies, it has been recorded that DEN
administration causes an remarkable increase in the
expression of iNOS (Zhao et al. 2008; Bishayee et al. 2010;
Bishayee et al. 2013). In accordance with the literature
datas (Ahn et al. 1999; Zhao et al. 2008; Bishayee et al.
2010; Bishayee et al. 2013), we observed that DEN
administration increased the expression of iNOS in liver
tissues. This increase was interpreted as chronic
inflammation which plays a major role in HCC
development by DEN administration and presence of
oxidative stress.

Experimentally induced liver injury models (Tunca et al.
2009; Domitrovi¢ et al. 2011); the researchers have been
investigated the antioxidative effects of Silymarin or its
main component Silybin by immunohistochemical
methods. It has been demonstrated that the administration
of Silymarin or Silybin reduced the expression of iNOS. In
our study, similar to the literature data (Tunca et al. 2009;
Domitrovi¢ et al. 2011), Silymarin treatment decreased
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iNOS expression compared to the DEN group, but this
decrease was not statistically significant.

Nitrotyrosine is an important oxidative and nitrosative
stress parameter (Kaya et al. 2012; Mis and Cilingir
Yeltekin 2014). In our study, the immunohistochemical
evaluation of nitrotyrosine was aimed to demonstrate the
presence of peroxynitrite in liver tissue. There are limited
number of studies in which nitrotyrosine expression and
accumulation of peroxynitrite in tissues are determined by
immunohistochemical methods in order to detect
oxidative and nitrosative damage in liver cancer models
induced by DEN administration (Bishayee et al. 2010;
Thuy le et al. 2011; Bishayee et al. 2013). Thuy le et al.
(2011) reported that they conducted the HCC model as a
result of their DEN treatment (25 and 36 weeks). They
determined the Nitrotyrosine reaction in both the
cytoplasm and nucleus of tumor cells. In our study, we
observed Nitrotyrosine immunoreacitivity in the
cytoplasm of tumor cells in a similar manner to this study.
Parallel to literature data (Bishayee et al. 2010; Thuy le et
al. 2011; Bishayee et al. 2013) in our study, there was a
dramatic increase in Nitrotyrosine immune positive cell
number in the DEN group compared to the Control group.
This increase was interpreted as oxidative-nitrosative
stress and protein damage due to DEN administration.

Experimentally induced liver damage models (Kaviarasan
et al. 2008) the researchers have been reported that the
administration of Silymarin and Silybin have reduced
Nitrotyrosine expression by immunohistochemical
methods. We determined that in accordance with
literature data, the administration of Silymarin caused a
decrease in Nitrotyrosine expression compared to the DEN
group and it was shown a relatively liver-protective effect,
but this effect didn’'t cause a significant reduction. This
protective effect of Silymarin was thought to reduce the
production of NO and super oxide radical, thus it
prevented the formation of peroxynitrite in the liver
tissues.

CONCLUSION

Our study clearly showed that intraperitoneal
administration of DEN once per week for 20 weeks is very
effective in inducing HCC in rats. At the same time, it was
revealed that important oxidative and nitrosative stress
markers such as iNOS and NT were remarkably increased
in the DEN group compared to the Control group. This
suggests that the ROS emerged during the bioactivation of
DEN elevated excessively. We considered that ROS plays a
main role in the carcinogenic effect of DEN. Silymarin
didn’t show a statistically significant protective effect in
terms of iNOS and Nitrotyrosine expressions. Additionally,
in our opinion, the reason Silymarin didn’t show expected
hepatoprotective effects, could be related to low
bioavailability, difficulties in absorbtion and dissolution. It
is clear that in order to have a higher effect of Silymarin,
the administration route, dose, duration and the resolving
agent need to be managed.
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ABSTRACT The aim of the present study was to evaluate the effects of oral melatonin treatment on oxidative stress and
intestinal microflora in rats exposed to chronic cadmium. Healthy 32 adult male albino Wistar rats were
randomly divided into four groups as control (C; n=8), cadmium (Cd; n=8), melatonin (Mlt, n=8), cadmium +
melatonin (Cd + MIt; n=8). Mlt (100 mg/kg) was orally administered 5 times (Mlt and Cd + Mlt), and CdClz (2
mg/day) 3 times a week for 4 weeks to rats (Cd and Cd + MIt). After the treatments, serum total antioxidant
status (TAS), total oxidant (TOS) levels as well as plasma ALT, AST, GGT, T.pro, Alb and BUN values were
measured. Intestinal contents were aseptically collected, and Enterobacteriaceae, Lactococcus spp. and
Lactobacillus spp. counts were performed. As a result, serum TOS levels were defined higher in Cd group than
other groups (P <0.05). Lactococcus spp. counts decreased as 0.63 log in Cd group compared to C in small
intestine, however it increased as 1.15 log in Cd + MIt group. In conclusion, Cd + Mlt chelate was found
benefical for intestinal microflora due to suppressed the Enterobacteriaceae growth, however ameliorated the
Cd induced oxidative stress and Lactobacillus spp./Lactococcus spp. rates in the different part of the intestine.

Keywords: Cadmium, Melatonin, Microflora, Oxidative Stress, Rat

0z Kadmiyuma Maruz Kalan Ratlarda Oral Melatonin Uygulamasinin Oksidatif Stres ve
Bagirsak Mikroflorasi Uzerine EtKisi

Bu calismanin amaci, kronik kadmiyuma maruz kalan ratlarda oral melatonin uygulamasinin, oksidatif stres
ve bagirsak mikroflorasinda bulunan bazi mikroorganizmalar ilizerine etkilerini arastirmaktir. Saghkli 32
yetiskin erkek albino Wistar rat, kontrol (C; n=8), kadmiyum (Cd; n=8), melatonin (Mlt, n=8), kadmiyum +
melatonin (Cd + Mlt; n=8) olarak rastgele dort gruba ayrilmistir. Ratlara oral yolla Mlt (100 mg/kg), (Cd ve Cd
+ MIt) haftada 5 kez (Mlt ve Cd + Mlt) ve CdClz (2 mg/giin) 3 kez olmak {izere 4 hafta boyunca uygulanmistir.
Uygulamadan sonra serum total antioksidan seviyeleri (TAS), total oksidan (TOS) diizeyleri ile plazma ALT,
AST, GGT, T.pro, Alb ve BUN degerleri 6l¢iilmiistiir. Ayrica ince ve kalin bagirsak icerikleri ayr1 ayr1 aseptik
olarak alinarak bagirsak florasinda Enterobacteriaceae, Lactococcus spp. ve Lactobacillus spp. sayimlari
yapilmistir. Bulgu olarak, serum TOS diizeyleri Cd grubunda diger gruplara gore daha yiiksek olarak
tanimlanmistir (P <0,05). Cd grubunda ince bagirsak florasinda Lactococcus spp. sayisi C grubuna gore 0,63
log azalirken, Cd + MIt grubunda 1,15 log artmistir. Sonug olarak, Cd + Mlt selatinin Enterobacteriaceae
iremesini baskilanmasi, Lactobacillus spp./Lactococcus spp. oranini diizenlemesi ve Cd’a bagh gelisen
oksidatif stresi azaltmasi nedeni ile intestinal mikroflora i¢in faydal olabilir.

Anahtar Kelimeler: Kadmiyum, Melatonin, Mikroflora, Oksidatif Stres, Rat

INTRODUCTION are heating Cd-containing materials such as smelting and
electroplating, using of paint pigments and cadmium-
nickel batteries, and also living close to extensive
industrial areas. Generally, human are mostly exposed to

Cadmium (Cd) is, a toxic heavy metal, an important
environmental pollutant that widely distributed in
agricultural and industrial areas, especially in the Cd through the intake of contaminated water, food
atmosphere (Cook et al. 1994). It has been used in (especially vegetables) or air as well as inhalation of

industrial area as an anti-corrosive agent for steel, iron tobacco smoke (Goyer et al. 1986; WHO 1993; ATSDR
and other composites. The main source of exposure to the 1999).

toxic and carcinogenic (as a group I carcinogen) this metal
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Although long-term exposure to Cd causes many toxic
effects in various organ and systems such as brain, lung,
bones, immune, haemopoietic, endocrine, cardiovascular
and reproductive in human and animals, it mainly
accumulates in the kidney/liver tissues and impairs their
functions. These disturbances lead to elevation of alanine
aminotransferase (ALT), aspartate aminotransferase (AST)
and blood urea nitrogen (BUN) levels which are indicator
markers of the tissue damage in the blood. It is also
affected the plasma protein synthesis and rates. Besides,
Cd is known to cause oxidative stress by increasing lipid
peroxidation and/or by changing intracellular
antioxidant/oxidant rates (Figueiredo-Pereira et al. 1998;
Fowler 2009; Satarug et al. 2010).

The gastrointestinal (GI) tract is susceptible to the attacks
of foreign harmfull substances which orally ingested. In
the normal microflora of GI tract, there is an important
relationship between the bacteria population and the
intestinal epithelial cells which is known as symbiosis. It
play a critical role for health of the organism due to
improving the microbial balance, detoxification and
elimination of harmful compounds such as heavy metals
from the system by removing through precipitation. The
presence of commensal bacteria in the intestinal tract also
provides the first barrier of defense against pathogenic
bacteria. Imbalance in the relationship among the
intestinal epithelial cells, pathogen and/or commensal
bacteria population causes GI disorders (Tancrede 1992;
Bengmark 1997; Hooper et al. 2001; Eckburg et al. 2005).
Heavy metals such as mercury (Hg), cadmium (Cd), arsenic
(As), chromium (Cr), thallium (T1), lead (Pb) and
pathogens reach GI tract through ingestion of
contaminated food and water (Upreti et al. 2004; Inaba et
al. 2005; Monachese et al. 2012). However, the
toxicological effect of heavy metals, especially Cd, on GI
microflora, is still remains unclear.

In recent years, it has been enounced that the harmful
effects of Cd can be ameliorated by using some substances
which have antioxidant and metal binding properties.
Many chelating agents, antioxidants and vitamins have
been used to lessen oxidative stress and also tissue
damage due to Cd (Pourmorad et al. 2006; Fang 2007;
Karabulut-Bulan et al. 2008; El-Boshy et al. 2014). One of
them is Mlt (n-acetyl-5-methoxytryptamine) is a hormone
secreted from the pineal gland, accepted as a powerful
antioxidant and free radical consumer substance due to its
lipophilic properties. In addition, it has metal binding
properties, and regulatory effect on the intestinal
microflora which was also determined, recently (Reiter et
al. 2000; Karbownik et al. 2001; Zhu et al. 2018).

Therefore, the present study has been designed to evaluate
the effects of oral Mlt treatment on oxidative stress and
intestinal microflora in rats exposed to chronic cadmium
toxication.

MATERIALS and METHODS

Animals

In study, healthy 32 adult male albino Wistar rats (body
weight ~ 200 + 30g) were used. During the experiment,
rats were housed in standard plastic rat cages (at 23+2°C
room temperature, 55 + 10% relative humidity, 12 hours
night/day light period) and fed with ad-libitum standard
rat feed. The animals also had fresh drinking water during
the experiment. All experimental procedures were
approved by the Ethical Committee on Animal
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Experimentation of the University of Balikesir (Turkey,
project code number 2019/4-6).

Study Design and Experimental Procedure

After acclimatization, animals were randomly divided into
four groups as control (C; n=8), cadmium (Cd; n=8),
melatonin (MIt, n=8), cadmium + melatonin (Cd + Mlt;
n=8), and following applications were performed;

Control Group (C): Standard rat feed and fresh drinking
water were given to rats ad libitum throughout the
experiment.

Cadmium Group (Cd): Cadmium chloride (CdClz2) (2
mg/day) were orally administered to rats 3 times a week
for 4 weeks.

Melatonin Group (MIt): Melatonin (100 mg/kg) was orally
administered to rats 5 times a week for 4 weeks.

Cadmium + Melatonin (Cd+MIt): Melatonin (100 mg/kg)
was orally administered 5 times a week, and cadmium
chloride (2 mg/day) was administered 3 times a week for
4 weeks.

At the end of the experiment (4 weeks later), the rats were
anesthetized by intraperitoneal injection of
ketamine/xylazine (0.1 ml/ 100 mg/body weight) and
sacrificed by cervical dislocation technique. Cardiac blood
samples were taken via cardiac puncture under the
general anesthesia, and collected into heparinized and
normal tubes. Plasma and serum samples were separated
from the blood samples using a centrifuge (3000 rpm, 25
min, Heichrich, Germany). Obtained plasma and serum
samples were stored at minus 80°C in a refrigeratior until
analysis time.

Determination of total antioxidant and oxidants levels

Serum total antioxidant status (TAS) and oxidant status
(TOS) levels were measured by ELISA (Thermoscientific
Elisa Reader, USA) using commercial kits (Rel Assay
Diagnostics, Gaziantep, Turkey), according to Erel’s
method which is automated and colorimetric (Erel 2004,
2005).

Determination of some plasma enzyme levels

Plasma alanine amino transferase (ALT), aspartate amino
transferase (AST), gamma glutamyl transferase (GGT),
total protein (T.pro), albumine (Alb) and blood urea
nitrogen (BUN) values were measured by using
biochemical analyser (Architect C-8000, Abbott, USA) with
commercial kits according to prospectus of manufacturer.

Microbiological analysis

During the necropsy, 1 g intestinal fluid content were
aseptically collected from the small and large intestines of
the each rats (separately with 3 replicates). Then, they
were homogenized in the stomacher for 2 minutes with
sterile 9 ml Maximum Recovery Diluent (MRD), serial
dilutions were prepared from 10-1 to 10-6. For determine
to the Enterobacteriaceae count, 1 ml of the dilution was
taken and cultured in VRB (Oxoid CM1082) Agar according
to the double-plate technique. The plates were evaluated
as Enterobacteriaceae because of the observing purple-
pink colonies after aerobic incubation at 37°C for 24 hours
(Osman et al. 2006). On the other hand, 0.1 ml of the
dilution was taken and cultured in the M17 (Oxoid
CMO0785) agar according to spread plate technique for
despite to Lactococcus spp. count. Then, plates were
evaluated as Lactococcus spp. depends on occuring yellow-
cream colonies after anaerobic incubation at 30°C for 24
hours (Lee et al. 2010). For detection of Lactobacillus spp
count, 0.1 ml of dilution was cultured on MRS (CM0361)
agar. Plates were also evaluated as Lactobacillus spp. due
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to occuring of yellow-cream colonies after anaerobic
incubation at 37°C for 72 hours (Bauer et al. 2002).

Statistical Analysis

Statistical differences among the groups were tested by
analysis of variance (ANOVA) which is followed by
Duncan’s test using SPSS for Windows version 25.0.

RESULTS

Serum TOS levels were defined higher in Cd group than
other experimental groups (P <0.05). Mlt treatment alone
positive affected the TAS levels in Mlt group animals when
compared to C, Cd + Mlt and Cd groups (P <0.05), shown in
Table 1. Plasma ALT, AST, GGT and BUN enzyme levels
were detected higher in Cd group when compared to other
experimental groups (P <0.05), shown in Table 2. Above-
mentioned enzyme levels decreased due to Mlt
administration in Mlt and Cd + MIt group animals (P
<0.05). Besides, T. pro and Alb levels were found the
lowest in Cd group when compared the other groups (P
<0.05). Administration of MIt didn’t lead to significant
change in the T. pro and Alb values in present study. In the
small and large intestines of the control group rats,
Enterobacteriaceae, Lactococcus spp. and Lactobacillus spp.
counts were detected as 4.34, 4.25 log cfu / g; 6.47, 7.09
log cfu / g and 8.37, 8.63 log cfu / g, respectively. Although

the count of Enterobacteriaceae was defined similar in C,
MIt and Cd groups, a significant decrease was found in the
Cd + Mlt group in the small intestine (P <0.01). In terms of
the count of Enterobacteriaceae in the large intestine, there
was not any significant difference among the C, Mlt and Cd
+ Mlt, it was found a significant difference in Cd group
animals (P <0.01). Although there was not a significant
difference between the C and Mlt groups in terms of
Lactococcus spp. count in the small intestine, it was
determined a significant difference between the Cd and Cd
+ MIt group animals when compared the control group (P
< 0.01), shown in Table 3. In addition, a significant
decrease in the count of Lactococcus spp. was observed in
the Cd group, however an increase in the Cd + Mlt group in
the small intestine of the rats. On the other hand,
Lactococcus spp. count was found similar in C and Cd
groups in the large intestine of the rats, there was a
significant difference between the Mlt/Cd + Mt and C
groups (P <0.01). There was a significant difference
between the C and the other experimental groups
according to Lactobacillus spp. count in the small intestine
of the rats (P <0.01). When the large intestines were
evaluated, it was found that there was a significant
difference between the C group and Cd + MIt group
according to Lactobacillus spp. count (P < 0.01).

Table 1. Serum TAS and TOS values of the rats in different experimental groups

Groups

C Mlt Cd Cd + Mlt
Parameters

(n=8) (n=8) (n=8) (n=8)
TOS

23.852+6.860ab 17.172+1.996b 39.473+7.3802 37.042+4.832ab
(umol H202 Eq/L)
TAS 1.743+0.016b

1.791+£0.0152 1.027+0.0074 1.698+0.177¢

(mmolTrolox Eq/L)

a,b,c; The differences between average values indicated by different letters in the same row of the same parameters

are important (p < 0.05).

Table 2. The average plasma ALT, AST, GGT, total protein, albumine and BUN levels in experimental groups (X + SEM)

Groups

Parameters C Mlt Cd Cd + Mlt

(n=8) (n=8) (n=8) (n=8)
T.Protein (g/dL) 5.58+0.14a 5.21+0.14a 4.57+0.16b 5.13+0.102
ALT (U/L) 37.83+1.95¢ 37.66+1.20¢ 81.00+£5.172 72.82+4.74b
AST (U/L) 60.16£4.03¢ 62.16+5.17¢ 147.0£16.822 107.16+9.88b
GGT (U/L) 1.16+0.11c 1.15£0.12¢ 2.50+0.232 1.40+0.24b
Albumine (g/dL) 3.50+0.10a 3.52+0.14- 2.85+0.22b 3.54+0.91a
BUN (mg/dl) 18.71+1.22¢ 16.10+1.344 40.72+2.26 30.27+2.25b

a,b,c,d; The differences between average values indicated by different letters in the same row of the same parameters

are important (p < 0.05).
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Table 3. The average counts of Enterobacteriaceae, Lactococcus spp. and Lactobacillus spp. in different parts of

the rat intestine

Groups Intestine Enterobacteriaceae  Lactococcus spp.  Lactobacillus spp
Small 4.34+0.08ab 6.47+0.00bc 8.37+0.463b
Control (n:8)
Large 4.25+0.00ab 7.09+0.34bc 8.63+0.272
Melatonin (n:8) Small 4.3620.46ab 6.20£0.36b¢ 8.12+0.13abe
Large 5.03+£0.56ab 8.76+0.362 8.69+0.392
Small 4.68+0.51ab 5.84+0.53¢ 6.99+0.454
Cadmium (n:8)
Large 5.37+0.492 6.32+0.27bc 7.3940.22bcd
Small 3.56+0.28p 7.62+0.38ab 7.25%0.27¢d
Cadmium+Melatonin (n:8)
Large 4.30%0.35ab 7.40+£0.24 > 8.48+0.06ab

a,b,c,d; The differences between average values indicated by different letters in the same column of the same parameters

are important (p < 0.05)

DISCUSSION

Although there are many studies about the toxicological
effect of heavy metals, especially Cd, on different tissues
(liver, kidney and brain) in human and animal body,
influences of Cd on GI microflora and its relationship with
oxidative stress is still unclear depend on the limited
investigations (Gerhardsson et al. 2002; Satarug et al.
2003; Kocak and Akcil 2006; Karabulut-Bulan et al. 2008).

In our study, serum TOS levels were defined higher in Cd
group than other experimental groups. Similarly, Cd
induced increased blood TOS levels were also detected by
Andjelkovic et al. (2019) in a previous study. In addition,
exposure the Cd reduced TAS and GSH levels, however
increased LPO, H202, TOS, OSI values in sublingual gland
and kidney tissue samples which were reported by Kumas
et al. (2016) and Kostecka-Sochon et al. (2018). Influence
of acute and chronic Cd toxicity on another important
antioxidant/oxidant system parameters such as SOD, GSH
and Catalase were also defined by other researchers which
was similar with our results, previously (Renugadevi et al.
2010; Bu et al. 2013; Kanter et al. 2013). On the other
hand, Mlt (which is a known antioxidant and free radical
scavenger) treatment alone positive affected the
antioxidant capacity (TAS) in MIlt group animals when
compared to C, Cd + Mlt and Cd groups in present study. It
has been reported that treatment of Mlt to chronically Cd
exposed male Sprague-Dawley rats for 3 months also
decreased the MDA levels, but increased SOD, CAT and
GSH-Px activities in a previous study (Kaplan et al. 2008).
Positive effects of MIt treatment on Cd induced oxidative
damage also confirmed by other researchers (Eybl et al.
2006; El-Sokkary et al. 2009; Shagirtha et al. 2011). It can
be considered that the treatment of Mlt ameliorated the Cd
induced oxidative stress in present study.

In our study, an important indicators of liver and kidney
functions are plasma ALT, AST, GGT and BUN enzyme
levels were detected higher in Cd group when compared to
other experimental groups which were corresponding
with previous studies (Renugadevi et al. 2009; Lakshmi et
al. 2012; Kisadere et al. 2019). On the other hand, above-
mentioned enzyme levels decreased due to Mit
administration in Mlt and Cd + MIt group animals in
present study. These results were consistent with
Alabbassi et al. (2008) and Hussein et al. (2014). Besides,
T.pro and Alb levels were found the lowest in Cd group in
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this study. It was corresponding with Zohouri and Tekeli
(1999), Hussein et al. (2009) and Oyinloye et al (2016).
Increased liver and kidney enzyme levels, and reduction of
T.pro and Alb values confirm the tissue damege due to
chronic Cd accumulation and toxicity in present study.
Administration of Mlt didn’t lead to significant change on
the T.pro and Alb values, however increased the BUN, ALT,
AST and GGT levels in Cd + Mel groups when compared the
other groups. It can be explained that Mlt may be partially
tolerated the Cd accumulation and toxiciy in the liver.

In the small intestinal microflora of the rats, neither Cd nor
MIt didn’t cause any significant changes in the counts of
Enterobacteriaceae in present study. On the other hand,
Escherichia coli and Klebsiella spp., which are the members
of Enterobacteriaceae group, counts were detected sharply
decreased due to exposed the different high doses of Cd for
45 days in the small intestine of the mouse by Fazeli et al.
(2011). Interestingly, Enterobacteriaceae count was
detected the lowest in Cd + MIt group when compared to
other experimental groups (C, Cd and MIt) in small
intestines in our study. The reductional effect of Cd + Mlt
on Enterobacteriaceae counts can be explained by either
direct antimicrobial effect of chelate or by decreasing the
absorption/absorption rate of Cd, and tissue oxidative
stress with prolonging the residence time of Cd in the
small intestine. In present study, eleveted serum
antioxidant and decreased oxidant levels can be also
confirmed this findings (Chweatiuk et al. 2006). Besides,
Cd treatment led to increase Enterobacteriaceae count in
large intestine in Cd group animals when compared to C
group. It has been reported that Escherichia coli and
Klebsiella spp. counts decreased in the large intestine of
the mice due to Cd administration in a previous study
which was inconsistent with our study (Fazeli et al. 2011).
Although it has been suggested that Mlt regulates the all
intestinal microbial flora and thus improving intestinal
health in previous studies, it was not observed a significant
change in Enterobacteriaceae counts in large intestine of
the Mlt/Cd + MIt group animals (Zhu et al. 2018). These
differences can be occured due to different dose, time of
exposure to Cd and/or animal species. In addition, the
count of Enterobacteriaceae in the Cd + Mt group was
similar with the C group in our study. It is indicated that
the chelate stabilizes the Cd-induced tissue/serum
oxidative stress, and the increase of Enterobacteriaceae
count in the Cd group is thought to be due to the lack of Cd
absorption from the large intestines, therefore the
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oxidative stress formed is a suitable environment for the
growth of harmful bacteries.

A significant decrease was defined in the count of
Lactococcus spp. in both the small and large intestines in
Cd group animals in present study. In addition, an
important increase was detected in the Cd + Mlt group in
both intestines in our study. It was also reported by Fazeli
et al. (2011) that gram-positive basilcus and enterecocus
microorganisms were more sensitive to Cd toxicity than
gram-negative E.coli and Klepsiella species. These results
can be explained by the fact that total bacterial rates of
microflora  varied  with  decreased count of
Enterobacteriaceae due to Cd + MIt administration or the
high pH in the small intestine (Glombitza 2001; Marrero et
al. 2004).

Lactobacillus spp. count was found lower in Cd group than
C, Mlt and Cd + MIt groups in small intestine microflora of
the rats in our study. It has been reported by Fazeli et al.
(2011) that Lactobacillus spp. count decreased due to
different high doses of Cd treatment in small intestines of
the mice which was corresponding with our results.
Although decreased Lactobacillus spp. counts were
detected by Fazeli et al (2011) in large intestines depend
on the different doses of Cd, it increased due to Mlt and Cd
+ MIt treatments in large intestine of the rats except C
group in our study. It was also reported that MIt treatment
increased the Lactobacillus spp. counts in large intestines
of colitic mice which was consistent with present study
(Zhu et al. 2018). It can be also expressed that Cd + Mlt
treatment may be reduced Enterobacteriaceae count and
lead to increase Lactobacillus spp./Lactococcus spp. rates,
and/or activated the antioxidant system that can be
confirmed by an increase in serum TAS levels in our study
(Djurasevic et al. 2016).

CONCLUSION

Although Lactococcus spp. counts decreased 0.63 log in Cd
group compared to C group in small intestine of the rats, it
increased as 1.15 log in Cd + MIt group. In addition, Cd +
MIt showed a lower antimicrobial effect on Lactobacillus
spp. than Cd in the small intestine. The effect of the Cd +
MIt treatment on lactic acid bacteries in the small intestine
showed that Cd + Mlt chelate can be benefical for intestinal
microflora due to suppressed the Enterobacteriaceae
growth, however ameliorated the Cd induced oxidative
stress and Lactobacillus spp./Lactococcus spp. rates in the
different part of the intestine.
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