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Mus ve Ilcelerinde Yenidogan Ishalli Buzagilarda Rotavirus, Coronavirus, Cryptosporidium
spp., Escherichia coli K99 ve Clostridium perfringens Etkenlerinin Prevalansi

Seref TAS! Siilleyman KOZAT2 "~

1Van Yiiziincii Yil Universitesi, Saglik Bilimleri Enstitiisti, [c Hastaliklart Anabilim Dali, 65080, Van, Tiirkiye
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Gonderim Tarihi: 16.01.2023 Kabul Tarihi: 27.03.2023

0z Bu ¢alisma, Mus ve ilcelerinde yenidogan ishalli buzagilarda Rotavirus, Coronavirus, Escherichia coli K-99,
Cryptosporidium spp. ve Clostridium perfringens etkenlerinin prevalansini belirlemek icin yapild.
Arastirmanin hayvan materyali; sistematik bir sekilde muayeneleri yapilan Mus ili ve ilcelerinde yenidogan
farkl yas, irk ve cinsiyette 96 ishalli buzagidan disk: érnekleri alinarak yapildi. Alinan diski numuneleri hizli
tani testleriyle teknigine uygun olarak analiz edildi. Diski drneklerinin hizli diagnostik test Kkitleriyle
incelenmesi sonucunda, buzagilardaki ishalin %10.41 Rotavirus, %25 Coronavirus, %27.08 Rotavirus+
Coronavirus, %7.29 E. coli, %5.37 Cryptosporidium spp, %12.5 Clostridium perfringens ve %12.5 diger
faktorlerden kaynaklandigl tespit edildi. Sonug olarak; Mus ili ve ilcelerinde neonatal dénemdeki ishalli
buzagilarda ishale neden enteropatojenlerin varligi ve bunlarin dagihimi hakkinda bilimsel veriler ortaya
konuldu. Mus ve ilgelerinde yenidogan ishalli buzagilar ile ilgili gelecek zamanlarda yapilacak olan bilimsel
calismalar icin yol gosterecegi ve 151k tutacagi kanisina varildi.

Anahtar Kelimeler: Ishal, Prevalans, Yenidogan Buzagt.

ABSTRACT The prevalence of Rotavirus, Coronavirus, Cryptosporidium spp., Escherichia coli K99 and Clostridium
perfringens in Calves with Newborn Diarrhea in Mus and its Districts

This study was carried out to determine the prevalence of Rotavirus, Coronavirus, Escherichia coli K-99,
Cryptosporidium spp. and Clostridium perfringens in calves with neonatal diarrhea in Mus and its districts. The
material of this study was stool samples taken from 96 newborn calves of different ages, breed, and genders
in Mus province and its districts. The stool samples were analyzed by rapid diagnostic tests in accordance
with the technique. When stool samples were examined by rapid diagnostic test; 10.41% Rotavirus, 25%
Coronavirus, 27.08% Rotavirus+Coronavirus, 7.29 % E. coli, 5.37% Cryptosporidium spp, 12.5% Clostridium
perfringens and 12.5 % other factors were detected in calves with diarrhea. As a result; the presence and
distribution of enteropathogens that cause diarrhea in calves with neonatal diarrhea in Mus and its districts
were presented. It was concluded that this study will shed light on future scientific studies on diarrheal calves
in Mus and its districts.

Keywords: Diarrhea, Newborn calf, Prevalence.

GIRIS ve ark. 2014; Kozat ve Tuncay 2018). ishal, yenidogan

) ) L . buzagilarda biiylime geriligine neden olabilecegi gibi
Diinya genelinde sigirciik sektoriinde neonatal dénem olimle sonuclanarak, énemli ekonomik kayiplara da
hayvan saghg1 ve verimlilik agisindan 6nemli bir yer teskil yolagabilir. Yenidogan buzagilarda birgok bakteri, virus ve
etmektedir. Bu dénemde goriillen ekonomik kayiplarin protozoonun ishale neden oldugu, bunlarin yam sira
yaklasik %751 ishal nedeniyle olusan kayiplar olarak genetik, cevresel, bakim ve beslenme gibi pek ¢ok faktdriin
bildirilmektedir. Yenidogan buzagilarda gériilen ishal en de hastahiga neden olabilecegi bilinmektedir (Larson ve
sik dogumu takiben 2-25 giinlik siire igcinde gorilmektedir Tyler 2005). ishal; buzaglarm en onemli saghk
(Ozkan ve Akgiil 2004; Kozat ve Voyvoda 2006; Kozat ve sorunlarindandir (Radostits 2006). Ozellikle immun
Tuncay 2018). Buzagl ishalleri; enfeksiyoz veya non sistemin yeterince gelismedigi hayatin ilk giinlerinde

enfeksiyéz nedenlere bagh gelisir ve digkidaki sivi ishallerin ortaya cikmasi tedavide basarisiziga neden
miktarinin fazla olmasina bagh defekasyonun normaldan olmaktadir. ishalin etiyolojisi bircok nedene bagh

¢ok daha sik olmasiyla karakterize bir semptomdur (Cho
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oldugundan, bu durumda hem korunma hem de tedavisi
zordur (Kozat 2018; Kozat 2019). Bu arastirmada; hem
secilen alan, hemde arastirilan konu bélge hayvanciligl
acisinda ¢ok onem tasimaktadir. Bu amagla Mus ili ve
ilcelerinde neonatal buzagilarda verim kaybi ve dliimlere
neden olan ishal etkenlerinin tespit edilmesi hedeflendi.

MATERYAL VE METOT

Bu arastirmanin yapilmasi i¢in gerekli izinler Van Yiizlincii
Yil Universitesi Hayvan Deneyleri Yerel Etik Kurulundan
alinmistir (Tarih: 29.04.2021 ve Karar No: 2021/04-06).
Calisma i¢cin hayvan materyali 2021-2022 tarihleri
arasinda Mus ili ve ilgelerinde (Mus merkez, Bulanik,
Korkut, Malazgirt, Varto ve Haskdy) bulunan 96 adet
yenidogan ishalli buzagidan olusturuldu. 56 bas erkek ve
40 bas disi buzagmmn yaslart 2-35 gilnliktir. Irk
dagilimlari ise 3 adet holstein, 23 montofon, 62 simental, 5
yerli kara ve 3 adet Dogu Anadolu kirmizisi buzagidan
olusmustu.

Hasta buzagilarin klinik muayenesinde diskinin kivami,
yogunlugu, sikhigi, kokusu, igerigi, renginin yani sira
buzagin yasi, 1rki, kolostrum alip almadig), beden 1sisi, kalp
frekansi, dehidrasyon derecesi ve ishalin siiresi gibi
kriterler de kayit altina alindi. Ayrica ¢alismaya alinan
buzagilarin ishale yakalanmadan once herhangi bir
hastalik gecirip gecirmedikleri ve ila¢ tedavisi goriip
gormedigi ananmez biligileriyle dogrulandi. Anamnez
bilgilerine gére daha 6nce hastalik gecirmis veya tedavi
uygulanan ishalli buzagilar arastirmaya dahil edilmedi.

Mus ili ve ilgelerindeki isletmelerden klinige getirilen ishal
sikayeti olan 2-35 giinliik yastaki farkli cinsiyet ve 1rka
sahip 96 adet ishalli buzaginin rektumundan taze diski
numuneleri alinarak yapildi. Arastirmada toplanan diski
numunelerinden Rotavirus, Coronavirus Cryptosporidium
spp. E. coli K99 ve Clostridium perfringens etkenleri hizl
diagnostik ticari test kitleriyle (TMR Nutrition- Calf Test-5)
belirtilen kurallara gére tespit edildi.

Diski érneklerinin analizi

ishalli buzagilarda diski numuneleri rektumdan, 20-30 gr
kadar taze diskinin steril plastik kaplara toplanmasiyla
gerceklestirildi. Steril kaplara alinan diski numunesi test
kit soliisyonuna aktarildi. Test kit soliisyonu aktarilan digki
soliisyonla iyice Kkaristirildiktan sonra test soliisyon
karisimindan birka¢ damla alinarak hizli test Kkitinin
plaklarina damlatildi. Soliisyonun plak yiizeyine iyi temas
etmesiyle 5-10 dakika bekletildikten sonra pozitif veya
negatif sonuglar degerlendirildi (Sekil 1, Sekil 2).
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Sekil 1: Etiyolojik faktorlerin hizli test Kkitlerindeki
sonuglari.
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Figure 1: Results of etiological factors in rapid test kits.
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Fox Mo B, ;
Sekil 2: Sulu sar1 renkte ishal.
Figure 2: Watery yellowish diarrhea.
istatistiksel Analiz

Elde edilen veriler tanimlayici istatistikler icin etkenlerin
orant ve gorilme sikhigr tespit edildi. Yapilan
hesaplamalarda SPSS (Version-21) istatistik paket
programi kullanildi.

BULGULAR

Klinik bulgular

Klinige getirilen (Ozel Giilgimen Veteriner Klinigi) ishalli
buzagilarin istahsiz, halsiz, durgun, emme refleksinin zay1f
veya hi¢ olmadig), ishalli buzagin ayakta durusu, goz
kiiresinin géz ¢ukurlugundaki ¢okiis derecesi (mm) ve deri
elastikiyetinin diizelme stiresi (saniye) gibi Kklinik
bulgulara gore bazi buzagilarin sivi kaybinin % 7 ‘den fazla
oldugu tespit edildi. Diski analiz sonuglarina gore 7
buzagida E.coli K99, 5 buzagida Cryptosporidium, 10
buzagida Rotavirus, 24 buzagida Coronavirus, 26 buzagida
Coronavirus+Rotavirus ve 12 buzagida ise Cl. perfringens
tespit edildi. Bunlar ek olarak ishal goriilen ve herhangi bir
enteropatojen tespit edilemeyen 12 ishalli buzagida diger
etkenlerden kaynakl olabilecegi diistiniilerek kayit edildi.
Bu arastirmada viral etkenler ya tek baslarina ya da miks
enfeksiyonlar seklinde rastlandi ve miks enfeksiyonlarin
oldugu vakalarda daha siddetli klinik bulgular gézlendi.
Ozellikle miks enfeksiyonlarin Rotavirus+Coronavirus
olarak seyrettigi tespit edildi (Tablo 1, Tablo 2).

Tablo 1: Etkenlerin birlikte seyretme durumu.

Table 1: Coexistence of etiological agents.

Etken Say1
Rotavirus 10
Coronavirus 24
Rotavirus+Coronavirus 26
Escherichia coli 7
Cryptosporidium spp. 5
Clostridium perfringens 12
Diger etkenler 12
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Tablo 2: Etiyolojik faktorlerin bulunma orani.
Table 2: The presence rate of etiological factors.

Etken Bulunma oram (%)
Rotavirus 10/96 =%10.41
Coronavirus

24/96=%25
26/96=%27.08

7/96=%7.29

5/96=%5.2
12/96=%12.5
12/96=%12.5

Rotavirus+Coronavirus
Escherichia coli
Cryptosporidium spp
Clostridium perfringens

Diger faktorler

Ishalin karakteri ile etken arasinda yapilan istatistiksel

57’sinde enteropatojenler tespit edilirken, 3 ishalli
vakadan ise viral veya bagka etken tespit edilmedi. Sulu
yesil renkli ishalli 13 wvakanin 10’unda patojenlere
saptanirken, 3 ishalli vakada viral, bakteriyel ve protozoal
etken tespit edilmedi. Sulu beyaz-gri karakterdeki ishalli 9
vakanin 7’sinde patojenler tespit edildi. Sulu sari-kanl,
sulu yesil ve sulu beyaz-gri karakterlerdeki ishallerin
rengi disinda olan ve diger karakterdeki ishaller olarak
tanimladigimiz ishal karakterindeki 14 vakanin 10’unda
patojenlere rastlandi. Arastirma siiresince elde edilen
gozlem ve incelemeler dogrultusunda sulu sari-kanl
karakterdeki ishallerde patojenler en yiiksek diizeyde
oldugu tespit edildi. Ayrica ishalli buzagilarda kolostrumu
yetersiz almis ya da hi¢ almamis buzagilarin enteropatojen
ajanlara bagh ishale yakalanma orant %90.9 iken,
kolostrumu aldig1 halde diger nedenlerden dolay1 ishal

analizde sulu sari-kanh karakterdeki 60 ishalli vakanin olan buzag orani %9.1 olarak saptandi (Tablo 3).

Tablo 3: Etkenlerin ishal goriintimiiyle iliskisi.

Table 3: Relationship of factors with the appearance of diarrhea.
Etken Sulu Sar1-Kanh Sulu Yesil Sulu beyaz-Gri Diger renk Toplam
Rotavirus 8 0 2 0 10
Coronavirus 17 4 0 3 24
Coronavirus+ Rotavirus 17 4 3 2 26
E. coli 7 0 0 0 7
Cryptosporidium spp. 2 0 1 2 5
Clostridium perfringens 6 2 1 3 12
Diger etkenler 3 3 2 4 12
Toplam 60 13 9 14 96

ishale neden olan etiyolojik faktérlerin yerlesim alanlarina gére dagilimlari incelendiginde, miks enfeksiyon kaynakl
ishallerin daha yaygin oldugu goérildii. Rotavirus+Coronavirus miks enfeksiyon tablosunun en fazla bulundugu, bireysel
enfeksiyonlarda ise coronavirus’iin ikinci sirada yer aldigi tespit edildi (Tablo 4).

Tablo 4: Etkenlerin bolgelere gore dagilimi.
Table 4: Distribution of factors as to residential areas.

Yerlesim Alanlar1
ETKEN
Mus Bulanik Varto Malazgirt Haskoy Korkut Toplam
Rotavirus 1 3 0 4 2 0 10
Coronavirus 1 9 6 3 3 2 24
Rotavirus +Coronavirus 4 13 2 1 4 2 26
E. coli 2 0 2 2 1 0 7
Cryptosporidium spp. 0 2 0 2 0 1 5
Clostridium perfringens 3 3 2 1 2 1 12
Diger etkenler 3 4 0 1 0 4 12
TOPLAM 14 34 12 14 12 10 96
TARTISMA VE SONUC Anthony ve ark. 2017) buzagilarda ishale bagh hastalik ve

Sigircilik sektoriinde et ve siit isletmelerinde buzagilarda
ishal kaynakli hastaliklarin 6nemli derecede ekonomik ve
verim kayiplarina yol actif1 bildirilmistir (Kozat 2019).
Diinya genelinde ve llkemizde buzag: ishalleri ile ilgili
pekcok arastirmada (Von Buenau ve ark. 2005; Al ve
Balik¢1 2012; Arslan ve ark. 2015; Akytliz ve ark. 2017;

0lim oranin yliksek oldugu ve bu durumunda hayvancilik
ekonomisinde  6nemli  kayiplara neden  oldugu
bilinmektedir. Yenidogan buzagilarda ishale yakalanma
oraninin %50’den fazla oldugu ve ishalden dolay: 6lenlerin
de %2-8 oraninda goriildiigii rapor edilmektedir (Kozat ve
Voyvoda 2006). Pek¢ok iilkede ve Tiirkiye’de buzagi
ishallerinde rol oynayan etiyolojik faktorlerin identifiye
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edilmesi icin birg¢ok arastirma yapilmistir (Uzun ve ark.
2010; Kozat ve Tuncay 2018). Elde edilen sonuglarin
ilkemizdeki sonuglara benzer oldugu ve neonatal
doénemdeki buzagilarin ishale yakalanma oranlar1 ve buna
bagl verim kayiplariyla éliimlerin yiiksek diizeyda oldugu
bildirilmektedir. Ayrica ishale yonelik tedavi masraflar1 da
isletmeler i¢in 6nemli ekonomik kayiplara yol actigi rapor
edilmistir (Uzun ve ark. 2010). ishalli buzagilarda verim
kayb1 ve 6liim oranlarini azaltmak amaciyla son yillarda
etiyolojik faktorlerin erken tespiti ¢cok 6nemlidir. Bunun
icin klinikte pek ¢ok laboratuvar test ve yontemi
kullanilmaktadir (Cornish ve ark. 2005; Cho ve ark. 2013;
Cho ve Yoon 2014).

Neonatal donemdeki buzagilarda ishal kaynakli verim
kayb1 ve buzagi 6lim oranini azaltmak ve ishale neden
olan etkenlerin kisa siirede tespit edilmesi, etkin ve hizl
tedavi i¢cin onemli bir katki sagladigi belirtilmektedir
(Murat ve Balik¢1 2012; Kozat ve Tuncay 2018).

Bu amagla hizli tani test kitleri yaygin olarak
kullanilmaktadir (Al ve Balik¢i 2012; Kozat ve Tuncay,
2018; Bal 2019). Yeni dogan buzagilarda ishale neden olan
etiyolojik faktorlerin kisa siirede tespit edilmesi ve uygun
bir tedavi sonucunda ekonomik kayiplar minimum
seviyeye inebilecegi belirtilmektedir (Kozat ve Voyvoda
2006). Bu c¢alismada da hizhh diagnostik testlerden
immunokromatografik test olan ticari in vitro Rapid
Diagnostic Test (TMR Nutrition- Calf Test-5) kullanildi. Bu
test analizi icin Mus ve ilgelerinde yenidogan ishalli
buzagilardaki Rotavirus, Coronavirus, Cryptosporidium spp.,
Escherichia coli K99 ve Clostridium perfringens etkenleri
analizi i¢in taze diski 6rneklerinden 5-10 dakika gibi kisa
bir stirede identifiye edilerek, gerekli koruyucu ve tedavi
uygulamalar1 yapildi.

Yenidogan buzagilarda ishalin etiyolojik nedeni sadece
enfeksiydz ajanlar degil ayn1 zamanda hazirlayici faktorler
ve bakim beslenme faktorlerinin de etkili oldugu
bildirilmektedir (Cho ve Yoon 2014). Yenidogan
buzagilardaki ishalin etiyolojisi icin bir¢ok ¢alisma
yapilmistir. Yeni dogan buzagilarda ishale neden olan
etiyolojik faktorlerle ilgili arastirmalarda en ¢ok elde
edilen ajanlar; E.coli, Coronavirus, Rotavirus, Giardia,
Toxocara, Cryptosporidium ve Eimeria’larin oldugu
belirlenmistir (Khan ve Khan 1991; Langoni ve ark. 2004;
Lorenz ve ark. 2011).

Rotavirus diinya capinda buzagilarda neonatal ishalin
baslica nedenlerinden biri oldugu belirtilmektedir
(Karayel ve ark. 2017). Yapilan pek ¢ok arastirmada
Rotavirus enfeksiyonlar1 yenidogan buzagilarda biiyiimede
gecikme, zayif buzagilarin dogumu ve siiriilerdeki yiiksek
6lim oranlar1 nedeniyle ekonomik kayiplarin temel
nedenlerini olusturmaktadir. Tirkiye dahil bir¢ok tilkede
rotavirus enfeksiyonunun varhigr virolojik ve serolojik
yontemlerle ortaya konmustur (Ekik 2002). 1-4 haftalik
buzagilarda ishale neden olan ajanlar ¢ogunlukla Rotavirus
Coronavirus ve Cryptosporidium iken, 1-4 gilnlik
buzagilarda daha c¢ok E. coli (K99/F5) ishale neden
olmaktadir. E. coli'nin yenidogan buzagilardaki prevalansi
%?2.6-45.1 arasinda, Rotavirus prevalanst %17.7-79.9
arasinda ve Cryptosporidium parvum %Z27.8-63 arasinda
rapor edilmektedir (Meganck ve ark. 2014). Cabalar ve ark.
(2007) Van’da ishalli buzagilarla ilgili yapmis olduklari
arastirmasinda Rotavirus %17.97, Coronavirus %1.12
diizeyde tespit ettiklerini rapor etmislerdir.

Bu arastirmada ishalli buzagilarda rotavirus enfeksiyonu
%10.41 oraninda tespit edildi. Rotavirus enfeksiyonun 10-
15 giinlik buzagilarda yogun olarak saptandi. Bu
¢alismanin Rotavirus ile ilgili verileri arastiricilarin (Ekik
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2002; Cabalar ve ark. 2007; Meganck ve ark. 2014; Kozat
ve Tuncay 2018) verileriyle benzerlik arz etmektedir.

Coronavirus tipik olarak buzagilar1 dogumdan sonraki ilk 3
haftada etkiler ve en yiiksek insidans 7. ile 10. gilinler
arasinda ortaya ¢ikar (Kozat ve Tuncay 2018). Neonatal
donemdeki ishalli buzagilarda coronavirus enfeksiyonun
prevalans: ilgili pek ¢ok arastirmalar yapilmistir. Bu
arastirmalarda; Reynolds ve arkadaslari (1984), 74 ishalli
buzagi gaitasindan Coronavirus %Z21.3 oraninda,
Iskogya’da ishalli buzagilarin %3.6'inda Coronavirus tespit
ettiklerini bildirmislerdir (Snodgrass ve ark, 1986).
Abraham ve arkadaslari (1992), 108 adet ishalli buzagi i¢in
5 farkh ishal ajani taspit ettikleri arastirmalarinda
Coronavirus %38.9 ve Fransa'nin giiney bati bdlgesinde
yapilan bir arastirmada ise ishalli buzagilarda Coronavirus
%16.5 diizeyinde tespit etmislerdir (Bendali ve ark.1999).
Ispanya'da ishalli buzagilarda Coronavirus etkenini %10.7
oraninda rapor etmislerdir (Garcia ve ark. 2000). Lanz
Uhde ve ark. (2008) ise Isvicre’de 1-21 giinliikk ishalli
buzagilarda Coronavirus etkenini %?7.8’'inde tespit
ettiklerini bildirmislerdir. Iran’da 126 ishalli buzagida
coronavirus %3.17 (Mayameei ve ark. 2010), Norveg'te
(Gulliksen ve ark. 2009), 68 ishalli buzaginin gaitasinda
Coronavirus %4.2 oranin tespit ettiklerini bildirmislerdir.
Eskiizmirliler ve arkadaslar1 (2001), ishalli buzagilardan
alinan 185 diski 6rneginin %13'linde coronavirus tespit
ettiklerini belirtmektedirler. Bu ¢alismada 96 adet ishalli
buzagida Coronavirus orant %25 (24/96) diizeyinde
bulundu. ishalli buzagilarda coronvirus enfeksiyonun
prevalansiyla ilgili baz1 arastirmacilarin (Reynolds ve
ark.1984; Abraham ve ark. 1992) verileriyle paralel arz
ederken, bazi arastirmacilarin (Bendali ve ark. 1999;
Garcia ve ark. 2000; Lanz Uhde ve ark. 2008) oranlarindan
ylksek bulundu.

En yaygin hastaliklardan biri olan buzag ishali, etkilenen
buzagilarda morbidite ve mortalite, tedavi maliyetleri ve
diisiik biiytime oranlar1 nedeniyle 6nemli maddi kayiplar
yapan kompleks bir sendromdur (Garaicoechea ve ark.
2006; Mayameei ve ark. 2010). Rotavirus ve Coronavirus,
diinya capinda ¢ocuk ve bir¢cok hayvan tiiriinde siddetli
ishalin iki ana nedenidir (Mayameei ve ark. 2010).
Yenidogan bazi buzagilarda ishale neden olan etkenler
birden fazla etiyolojik faktor seklinde gortilmektedir. Miks
enfeksiyon olarak tanimlanan bu kompleks ajanlar farkl
etkenlerlerin bir arada goériilmesidir. Ishalin gelisiminde
virus, bakteri ve protozoonlar gibi enterik patojenler en
onemli ajanlardir. Bazi ishal vakalarinda tek bir etken bile
ishale sebep olabilirken, bazilarinda ise birden fazla
etkenin ishale neden oldugu bilinmektedir (Cho ve Yoon
2014). ispanya'da ishalli buzagilardan alinan diski
orneklerinin %42.7'sinde Rotavirus, %?7.3'iinde
Coronavirus ve Rotavirus+Coronavirus miks enfeksiyonu
toplam disk: 6rneklerinin %5.1'inde tespit ettiklerini rapor
etmislerdir (Fuente ve ark. 1998). Yeni dogan buzagilarda
neonatal donemde (0-4 haftalik) o6zellikle 0-2 haftalik
siirecte ishal vakalarin %80'inin enfeksiyéz kaynakl
oldugu ve %50'sinden fazlasinda birden ¢ok etkene bagl,
%31'i ise iki etkenden kaynakli oldugu tespit edilmistir
(Cho ve ark. 2010; Al ve Balik¢1 2012).

Elazig’'da yapilan bir ¢alismada enfekte buzagilarin %30’u
(n=9) Rotavirus, %13’ (n=4) Coronavirus, %17’si (n=5) E.
coli, %6’s1 (n=2) miks enfeksiyon, %33 (n=10) diger
etkenlerden dolay1 ishal olduklar: tespit ettiklerini rapor
etmislerdir. Siirt ilinde yapilan calismada
Rotavirus+Cryptosporidium %10 oraninda tespit ettiklerini
belirtmislerdir (Kozat ve Tuncay, 2018). Bu arastirmada
ise Rotavirusu ile Coronavirus miks olarak saptand.
Rota+Coronavirus miks enfeksiyon oranmi ise %27.08



[Mus ve ilgelerinde Yenidogan ishalli Buzagilarin insidansi]

Van Vet ], 2023, 34 (1) 86-92

(26/96) olarak tespit edilmistir.  Arastirmada miks
enfeksiyonlarla ilgili elde edilen veriler
degerlendirildiginde miks enfeksiyonlarda viral koékenli
ajanlarin yaygin oldugu ve en yiliksek oranda miks
enfeksiyonlarin ishalin olusumunda rol oynadig1 ortaya
konuldu. Arastirmada miks enfeksiyonlarla ilgili elde
edilen veriler arastiricilarin verilerini desteklenmektedir
(Cho ve ark. 2010)

Kriptosporidiozis buzagilarin énemli ishal etkenlerinden
biridir. = Protozoonlarin neden oldugu genellikle
ruminantlarda neonatal dénemde goriilen zoonotik bir
enfeksiyondur (Simsek ve ark. 2012). Kriptosporidium
etkenleri hem yenidogan hem de gen¢ buzagilarin
intestinal sistemine yerlesip ishal yapan parazitlerdir
(Ozkan ve ark. 2001). Kriptosporidiozisli buzagilarla ilgili
bir aragtirmada 1-2 aylik buzagilarda en yiiksek ve %23.2
diizeyinde tespit ettiklerini  belirtmislerdir. ~Aym
arastirmada  cinsiyetlere  gore  dagiliminda  ise
enfeksiyonlarin disi buzagilardaki oranm1 %19,7 iken erkek
buzagilarda ise bu orani %21.5 olarak rapor edilmislerdir
(Simsek ve ark. 2012). Meganck ve arkadaslar1 (2014) ise
ishalli buzagilarda Cryptosporidium etkenlerini %?27.63
oraninda tespit ettiklerini bildirmislerdir. Tirkiye'de
cesitli arastirmalar sonucunda; Ankara’da %35.8, Elazig’'da
%7.2, Karacabey'de ise %26.7 oraninda (Al ve Balikgl
2012), Kars ilindeki c¢alismada %5.9 oraninda tespit
ettiklerini rapor etmislerdir (Aydin ve ark. 2001). Bu
calismada Mus ve ilcelerinde Cryptosporidium etkenleri
%5.2 diizeyinde tespit edildi. Elde edilen bulgular
arastiricilarin (Aydin ve ark. 2001) verileriyle paralellik
arzederken, bazi arastiricilarin (Al ve Balik¢1 2012; Simsek
ve ark. 2012) verilerine gore ise diisiik oldugu tespit edildi.
Giintimiizde buzagi ishallerin etiyolojileri ilgili yapilan
arastirmalarda paraziter etkenlerden Cryptosporidium,
Eimeria ve Toxocara'larin, viral etkenlerden Rotavirus ile
Coronavirus ve bakteriyel etkenlerden ise Escherichia coli
en dnemli patojenler oldugu rapor etmislerdir (Lorenz ve
ark. 2011; Akytiz ve ark. 2017). E. coli dogumdan sonraki
ilk glinlerinde (1-4. giin) ishale neden olup diinya
genelinde ishalin en 6nemli nedeni olarak tespit edilmistir
(Guliksan ve ark. 2009). Tiirkiye’de neonatal dénemdeki
ishalli buzagilarda E. coli varligini arastirmak i¢in pekgok
arastirma yapilmistir. Bu arastirmalarda Tokat bélgesinde
E. Coli’ye bagh enfeksiyon oranin1 %7.48 (Kaya, 2017) ve
Aydin ve arkadaslar1 (2001) ise Kars bolgesinde %69.3
olarak tespit ettiklerini rapor etmislerdir. Diger bir
arastirmada ise ishalli buzagilarda E. coli i¢in prevalansin
%2.6-45.1 oraninda oldugunu tespit ettiklerini
belirtmektedir (Meganck ve ark.,2014). Siirt yoresinde
yapilan calismada E. coli %6 oraninda, miks seyreden E.
coli+Rotavirus%5 oraninda, E. coli+Coronavirus %7 olarak
tespit ettiklerini bildirmektedir (Kozat ve Tuncay 2018).
Bu arastirmada ise tek etken olarak goriilen E. coli %7.29
oraninda tespit edildi. Bu da neonatal dénemde ishale
neden olan E. coli etkenin yenidogan buzagilarda yaygin
bir dagilima sahip oldugu ve hem tek basina hem de miks
enfeksiyonlar seklinde goriilebilecegi kanisina varildi. Bu
arastirmada E. coli enfeksiyonunun oraninin bazi
arastiricilarin  (Kozat ve Tuncay 2018; Kaya 2017)
verilerin benzerlik arzederken, bazi arastiricilarin (Aydin
ve ark. 2001) bulgularindan daha diisiik tespit edildi.
Arastirmamizda E. coli etkenin diisiik ¢ikmasinin nedeni
ise sadece K99 susuna bakildigindan kaynaklanabilecegi
distiniilmektedir.

Clostridium perfringens, evcil hayvanlarda enteritisin
onemli bir nedeni olup, etkenin viriilans1 biyiik 6l¢iide
toksikasyona dayanmaktadir (Ferrarezi ve ark. 2008).
Sigirlarda Clostridium perfringens A, B, C, D ve E tipleri

olmak flizere bes farkl sekilde enterotoksemiye neden
olmaktadir (Uzal ve ark. 2010). Clostridium perfringens tip
A’nin o ve B2 toksinleri ile birlikte yaptiklar: etki sonucu
intestinal sistemde doku hasarina bagl lezyonlar ve ince
bagirsaklarda kanl ishale neden olmaktadir (Songer 2010;
Uzal ve ark. 2010). Sivas ilinde neonatal ishalli buzagilarla
ilgili yapilan bir arastirmada Clostridium perfringens’e
neonatal donemin tamaminda rastlanildig ve prevalansin
%38 (53/138) diizeyinde oldugu bildirilmektedir (Kulig ve
Coskun, 2019). Bu arastirmada ise Clostridium perfringens
%12.5 olarak tespit edildi.

Yenidogan buzagilar annelerinin plasenta yapisi
ozelliginden dolay1 (epitelyokordial) hipo veya
agammaglobulinemik olarak dogarlar. Ancak bu dénemde
annelerinden yeterli diizey kolostrum aldiklarinda
immuniteleri gelisir ve enfeksiyonlara karsi direng
kazanirlar (Foster ve Smith, 2009). Kolostrum, yenidogan
buzagilarin neonatal doénemdeki enfeksiyonlara karsi
immun destek gorevi saglayan bir¢cok onemli bilesigi
icermektedir. Dogum yapmis ineklerdeki IgG orani,
kolostral immunoglobulinin G (IgG) %90'indan daha
fazladir. Dogumdan hemen sonraki ilk sagimla beraber
ortalama IgG yogunlugu yaklasik 60 gr/L iken, dogumdan
sonraki 12. saatte yapilan sagimda bu oran belirgin bir
diigiisle yaklasik 1 gr/L'ye diiser. ilerleyen sagimlarda
normal yogunlugu 0.5 gr/L'ye kadar diismektedir. Yeni
dogmus bir buzagida pasif immun yetmezlik gelismemesi
icin normal serum immunoglobulin G yogunlugu 10
g/L'den yiiksek olmalidir. Bunun icin en az 2 litre
kolostrum almasi gerektigi belirtilmektedir (Kozat 2019).
ishal, neonatal dénemde 6zellikle 6 haftaliktan kiigiik siit
buzagilarinin en 6nemli morbidite ve mortalite nedenidir.
Buzaginin bagisikligini; patojen maruziyetini ve ardindan
hastalik riskini etkileyen temel degiskenler arasinda
cevresel kosullar, siirii yonetimi ve beslenme de yer alir.
Hastalik, konakgi-patojen etkilesimlerinin doruk noktasini
yansitmaktadir (Izzo ve ark. 201). Yenidoganlarda ve geng
buzagilarda ishal etkenleri olarak; bakteriler, virusler ve
paraziter ajanlar ile ¢cevresel faktorler, bakim ve beslenme
bozukluklar1 gibi nedenler etkili olmaktadir (McGuirk
2008; Kozat ve Tuncay 2018). Yapilan bu arastirmada ise
Mus yoresindeki ishalli buzagilarda ishalin etiyolojisini
belirlemek amaciyla hizli diagnostik test (TMR Nutrition-
Calf Test-5) Kkitleri kullanilarak, etiyolojik farktorler
belirlendi. Elde edilen etkenlerin yiizdelik dagilimlari
belirlenerek enteropatojen ajanlarin sayilari kayit altina
alindi. Bu arastirmada ishalli buzagilarda kolostrumu
yetersiz almis ya da hi¢ almamis buzagilarin enteropatojen
ajanlara bagh ishale yakalanma oranit %90.9 iken,
kolostrumu aldig1 halde diger nedenlerden dolay1 ishal
olan buzagl sayis1 ise %9.1 oraninda saptanmigtir.
Ozellikle ishal vakalarinin yogun oldugu hanelerde bakim
ve barinma kosullarinin kotii olmasi ve kolostrum stitiiniin
uygun miktarlarda verilmesiyle ilgili yeterli bir bilgiye
sahip olmadiklar1 arastirma stirecince tespit edildi. Bu da
arastiricilarin (Izzo ve ark. 2011; Kozat ve Tuncay 2018;
Kozat 2019) kolostrum yonetimi ve bakim, beslenme ve
barinma kosullariyla ilgili ortaya koymus olduklar:
diisiinceleri destekler nitelik oldugu sonucuna varilmistir.

Sonu¢ olarak Mus ili ve ilgelerinde neonatal ishalli
buzagilarda ishalin etiyolojik ajanlar1 ve bu ajanlarin
oransal dagilimi hakkinda veriler tespit edilmistir. Elde
edilen bu verilerle sunlar ama¢lanmistir:

a) Mus ili ve ilgelerinde buzagi ishalinde rol oynayan
etkenlerin varligl géz 6niinde bulundurularak gerekli
bilgilendirme ve kontrol programlarinin yapilmasina
onciiliik etmek ve ishal kaynakli ekonomik kayiplar1 en
aza indirilmesine yonelik ¢alismalara destek olmak,
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b) Bu verilerle gerek veteriner hekim ve gerekse sigircilik
isletme  sahiplerinin  bilinglendirilerek, neonatal
donemdeki buzagilarin hastaliktan korunmasi ve
saglikli buzagilarin yetistirilmesine katki saglanmasi,

¢) Bu veriler yorede yapilacak benzer arastirmalara
kaynak saglanmasinin yani sira, lilkemizde neonatal
donemdeki  ishal vakalariyla ilgili  verilerin
yayginlasmasi ve ciftcilerin daha fazla bilgilendirilmesi
amacina yoneliktir.

d) Ayrica bu tir vakalarda akila yaklasimlarin
¢ogaltilmasi ve etkin koruyucu tedbirlerin alinmasina
katki saglamak amaglanmistir.

CIKAR CATISMASI

Yazarlar bu calisma icin herhangi bir ¢ikar catismasi
olmadigini beyan eder.

TESEKKUR VE BiLGILENDIRME

Bu calisma Seref TAS isimli yazarin yiiksek lisans tezinden
ozetlenmistir.

YAZAR KATKILARI
Fikir/Kavram: ST, SK

Denetleme/Danigsmanlik: SK
Veri Toplama ve/veya Isleme: ST
Analiz ve/veya Yorum: SK, ST
Makalenin Yazimi: ST

Elestirel inceleme: SK, ST
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ABSTRACT The CACNA2D1 gene encodes the CACNAZ2D1 protein and, this protein is involved in the excitation-contraction
mechanism of the muscle cells during milk withdrawal, helps the nipples to open and close. Because of this
role in physiological mechanism and its relationship with quantitative trait locus (QTL) regions, CACNA2D1
gene is known to be associated with mastitis resistance. In this study, it was aimed to investigate the
relationship between different three SNP (C367400T, A496561G and G519663A) on the CACNA2D1 gene, and
subclinical mastitis in Holstein breed cattle reared in Develi district of Kayseri province. SNPs were
genotyped from DNA samples by PCR-RFLP method. In the study, California mastitis test (CMT) data, and
distributions of genotypes of the three SNPs on the CACNA2D1 gene were calculated. In the study, genotype
distributions were determined in terms of C367400T, A496561G and G519663A SNPs found on the
CACNA2D1 gene according to CMT status. The difference between the C367400T, A496561G and G519663A
SNPs was not significant (p>0.05). In the study group examined the Chi-square (x2) analysis conducted, it was
observed that the Holstein cattle were in the Hardy-Weinberg equilibrium (HWE) in terms of C367400T and
A496561G SNPs, deviation from HWE for the G519663A SNP (p<0.05). As a result, it was thought that the
CACNA2D1 gene and these SNPs should be evaluated with more samples and different mastitis indicator data
in studies on mastitis resistance.

Keywords: Bovine mastitis, CACNA2D1, Cattle, Genetic marker.

Holstayn Irki Sigirlarda CACNA2D1 Geni ve Subklinik Mastitis Arasindaki iligki

CACNA2D1 geni, CACNAZ2D1 proteinini kodlar ve siitiin indirilmesi sirasinda kas hiicrelerinin uyarilma-
kasilma mekanizmasinda gorev alarak meme uglarinin agilip kapanmasina yardimci olur. Fizyolojik olarak
tistelendigi bu gorev ve kantitatif 6zellik lokusu (QTL) boélgelerine yakinligi nedeni ile CACNA2D1 geninin
mastitis direnci ile iligkili oldugu bilinmektedir. Bu ¢alismada Kayseri ili Develi ilcesinde yetistirilen sagmal
Holstayn sigirlarda CACNA2D1 geninde bulunan ii¢ farkli SNP bolgesi ile subklinik mastitis durumlari
arasindaki iliskinin arastirilmasi amaglandi. Calisma grubunu hepsi liglincii laktasyonda 151 bas sagmal
Holstayn sigir irki olusturdu. Calismada California mastitis test (CMT) durumuna goére CACNA2D1 geni
tizerinde bulanan ti¢ SNP (C367400T, A496561G ve G519663A) yoniinden genotip dagilimlar belirlendi.
Yapilan istatistiki analizler sonucunda C367400T, A496561G ve G519663A SNP genotipleri arasinda fark
bulunmadi (p>0.05). Yapilan Chi-Kare analizinde incelenen ¢alisma grubunda C367400T ve A496561G kodlu
SNP’ler yoniinden Hardy-Weinberg dengesinde (HWE) olduklari, G519663A kodlu SNP ydniinden ise
HWE’den saptiklar1 (P<0.05) gézlemlendi. Sonug olarak mastitis direnci ile ilgili calismalarda CACNA2D1 geni
ve bu SNP'lerin daha fazla 6érneklemle ve farkhi mastitis gostergesi verilerle degerlendirilmesi gerektigi
diisiinildi.

Anahtar Kelimeler: CACNA2D1, Genetik belirteg, Sigir, Sigir mastitisi.
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INTRODUCTION

The survival of livestock enterprises depends on the
continuity of production and profitability. Production and
profitability in a dairy farm are ensured by having
animals with high milk and reproductive efficiency. In
dairy cattle breeding, the longer the productive period of
the existing animal stock, the higher the enterprises will

have a chance to benefit from dairy cattle (Mundan and
Karabulut 2008). In recent years, innovations in the field
of molecular genetics have been used in the improvement
of yield characteristics such as milk and fertility, disease
resistance, etc. and the data obtained from these areas are
reflected in the cattle breeding. These methods have
contributed to both the identification of the genetic
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structure of the animal existence and the selection of
high-yielding animals in modern breeding practices
(Narayana et al. 2022).

Mastitis is a disease characterized by inflammation in the
mammary tissue, causing major economic losses in dairy
cattle enterprises and affecting all farm animals raised for
milk yield worldwide (Bronzo et al. 2020). The financial
loss in severe mastitis cases in dairy cattle farms in
Tiirkiye is equivalent to 710 L of milk per infected animal,
and this rate corresponds to 22.6% of lactation milk yield
(Sari6zkan 2019). The financial loss due to
mild/moderate mastitis in dairy cattle farms is reported
to be equivalent to 310 L of milk per infected animal and
this rate corresponds to 9.9% of lactation milk yield
(Sari6zkan 2019). Subclinical mastitis is a form of mastitis
in which there is no visible change in the breast tissue and
milk (Alacam 1997; Krishnamoorthy et al. 2021). For this
reason, subclinical mastitis, which is difficult to diagnose,
persists in the infected animal for a long time and causes
the spread of the disease in the herd (Bastan 2019). On
the other hand, the cost of treatment of sick animals, the
decrease in milk yield of sick animals, the destruction of
milk obtained from treated animals and the removal of
high-yielding animals from the herd cause significant
economic losses in dairy cattle enterprises (Sabuncuoglu
and Coban 2006; Saridzkan 2019).

The researchers on the genetic basis of mastitis resistance
in dairy cattle reported an association between some
genes and polymorphisms with mastitis resistance which
can use in breeding studies on mastitis resistance
(Youngerman et al. 2004; Asaf et al. 2014a; Asaf et al.
2014b; Tolone et al. 2016; Jacob et al. 2020; Kirsanova et
al. 2020). However, these genes and single nucleotide
polymorphisms (SNPs) need to be validated in different
breeding herds. One of these genes is the CACNA2D1 gene,
which encodes the calcium channel voltage-dependent
alpha-2/delta subunit 1 protein, which is involved in the
excitation-contraction mechanism in muscle and glial
cells and neurons (Yuan et al. 2011a; Yuan et al. 2011b;
Magotra et al. 2017; Magotra et al. 2019). CACNA2D1
protein, which is involved in the excitation-contraction
mechanism of the muscle cells during milk withdrawal,
helps the nipples to open and close (Gabashvili et al.
2007). The CACNA2D1 gene mapped in cattle was
reported to be associated with 7 different quantitative
trait locus (QTL) regions, including the somatic cell score
(SCS), an indicator of mastitis (Buitkamp et al. 2003; Rupp
and Boichard 2003; Zhang et al. 1998). Moreover, a QTL
region was also identified near this gene, associated with
somatic cell number (SCC) (Longeri et al. 2006). Also,
Zhang et al. (2021) suggested that the CACNAZ2D1 gene
may be a candidate gene for mastitis in cattle.

This study aimed to investigate the relationship between
subclinical mastitis and three SNP (C367400T, A496561G
and G519663A) found on the CACNA2D1 gene, which is
reported as a candidate gene for mastitis in Holstein
cattle.

collected from animals, all in their third lactation.
Subclinical mastitis status of animals was determined by
from milk samples and total DNA was isolated from blood
samples by phenol: chloroform: isoamyl extraction
method.

Subclinical Mastitis Test

Subclinical mastitis status of the cattle was determined by
the California Mastitis Test (CMT) by the farm's
responsible veterinarian from the milk samples. Mastitis
status of animals was noted as suggested by Daldaban et
al. (2021) and Fthenakis (1995).

DNA Isolation and PCR-RFLP

Genomic DNA was extracted from whole blood using the
phenol: chloroform: isoamyl extraction method (Puttaraju
et al. 2020). DNA concentration was quantified by using a
Nano Drop (Synergy H1Hybrid MultiMode Microplate
Reader, BioTek, USA) and stored at -20 °C until use.
Primer pairs and restriction enzymes were obtained from
Yuan et al. (2011b) (Table 1). Polymerase chain reaction
(PCR) analysis was performed for C367400T, A496561G
and G519663A SNPs with DNA samples.

PCR was performed to determine the genotypes of cattle
in C367400T, A496561G and G519663A SNPs. PCR was
carried out using 60 ng of genomic DNA in a total reaction
volume of 20 pL containing 10x PCR buffer, 1.5 mM
MgClz, 200 pM dNTPs, 10 pM of forward and reverse
primers (Yuan et al. 2011b), and 0.5 U of Taq DNA
polymerase (Thermo Fisher Scientific, WA, USA).
Amplification reactions were performed 5 min at 94°C,
followed by 35 cycles of 30 s at 94°C, 30 s of Table 1
annealing temperature and 30 s at 72°C with an extension
step of 8 min at 72°C. The amplicons obtained at the end
of PCR were screened by a 1.5% agarose gel (Prona,
Biomax, Ankara, Tiirkiye) and visualized (Kodak Gel Logic
Imaging System, New York, ABD, USA).

These amplicons obtained with PCR were analysed by
Restriction Fragment Lenght Polymorphism (RFLP).
Restriction endonuclease enzymes (Thermo Fisher
Scientific, WA, USA) were applied to identify genotype. All
enzymes were incubation PCR device at a temperature of
suitable temperature for 10 h. Enzymes and incubation
times used for the PCR-RFLP are indicated in Table 1. The
RFLP digestion products were checked with 2% agarose
gel electrophoresis (120 V for 40 min).

Tablel: Primer and amplicon sizes of CACNA2D1 gene
SNP regions.

SNP Primer Sequence AT C A RE RET
F TGAAAGGGTTGTCCTGCCATC

C367400T 61 35 322  Rsal 37
R GTGCTTGTTGTTCCCATTGCC
F  CCATATCTGTGTCCTGTGTCT

A496561G 35 386 Taql 65
R GGTAAAGTAAAGTGGAAGTCG

F  TCTAACGCCTTATTGACATC
G519663A 546 35 269 Hpall 37
R CTTACTGTTTCCTTTGGTTC

MATERIAL AND METHODS

Animal Material

Animal materials used in the study were approved by the
Animal Experiments Local Ethics Committee (11.12.2013
date and 13/157 number). The animal material consisted
of 151 Holstein cattle breed with an average age of 5.9
years which were raised in a dairy cattle farm in Develi
district of Kayseri province. Blood and milk samples were
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F: Forward, R: Reverse, AT: Anneling temperature, C:
Cycle, A: Amplicon RE: Restriction endonulease enzyme,
RET: Restriction endonulease enzyme digestion
temperature.

Statistical Analysis

Proportional distributions of CACNA2D1 gene C367400T,
A496561G and G519663A coded SNP loci were calculated
according to the subclinical mastitis status of the cows
used in the study [no mastitis, M (-); and existence of
mastitis, M (+)]. Statistical significance-control was
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performed with Pearson Chi-square test. IBM SPSS
program was used for statistical analysis.

RESULT

The PCR-RFLP analysis performed for the CACNA2D1
gene, PCR bands of 322 bp, 386 bp, and 269 bp were
observed for C367400T, A496561G and G519663A
respectively (Figure 1).
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Figure 1: PCR amplicon sizes of C367400T, A496561G
and G519663A SNPs. (1-6: 322 bp (C367400T SNP), 7-12:
386 bp (A496561G SNP) and 13-18: 269 bp (G519663A
SNP); L: 100 bp ladder; bp: base pair).

Three genotypes for the C367400T SNP with Rsal
restriction enzyme digestion were detected: 322 bp for
the TT genotype; 322, 236 and 86 bp for the CT genotype;
236 and 86 bp for the CC genotype (Figure 2a). After
digestion with the Tagl restriction enzyme digestion, the
AA (386 bp), AG (386, 229 and 157 bp) and GG (229 and
157 bp) genotypes were observed for the A496561G SNP
(Figure 2-b). The polymorphism in the G519663A SNP
was identified by digestion of the PCR product with Hpall
restriction enzyme. After digestion with restriction
enzyme digestion, the AA (269 bp), AG (269, 175 and 64
bp) and GG (175 and 64 bp) genotypes were observed for
the G519663A SNP (Figure 2-c).
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Figure 2: PCR-RFLP results of C367400T, A496561G and
G519663A SNPs. a: PCR-RFLP results of C367400T (lanes
1,3: genotype TT; lanes 2, 4, 5 and 6: genotype CT; lanes 7
and 8: genotype CC); b: PCR-RFLP results of A496561G
(lanes 1: genotype AA; lanes 2, 3, 5: genotype AG; lanes 4
and 6: genotype GG); c: PCR-RFLP results of G519663A
(lanes 1,3-6 and 8-12: genotype AA; lanes 2: genotype AG;
lanes 7: genotype GG); Lanes L: 100 bp ladder.

The difference between the subclinical mastitis status of
the examined Holstein breed milk cows and the
proportional distributions of the genotypes for
C367400T, A496561G and G519663A coded SNPs in the
CACNA2D1 gene was not found to be significant (p>0.05).
However, 49.4% (37/75) of subclinical mastitis positive
(M+) cattle were found in CT genotype in terms of
C367400T polymorphism; 54.6% (71/130) were in GG
genotype in terms of G519663A polymorphism, and
53.4% (71/133) were in the GG genotype in terms of
A496561G polymorphism (Table 2).

The most common genotypes were CT (0.497) for the
C367400T SNP region, GG (0.861) for the A496561G SNP
region, and AA (0.881) for the G519663A SNP region in
the examined Holstein dairy cows. The examined Holstein
cattle were in HWE in terms of C367400T and A496561G
coded SNP regions, and they deviated from HWE (p<0.05)
in terms of G519663A coded SNP region (Table 3).

Tablo 2: Proportional distribution of C367400T, A496561G and G519663A SNPs.

SNP Genotype M(-) M (+) n X2 p value
(o 10 (45.4%) 12 (54.6 %) 22

C367400T CT 38 (50.6%) 37 (49.4%) 75 1.756Ns 0.416
TT 21 (38.9%) 33 (61.1%) 54
AA 0 (0 %) 1 (100.0 %) 1

G519663A AG 10 (50.0 %) 10 (50.0%) 20 0.996Ns 0.608
GG 59 (45.4%) 71 (54.6) 130
AA 62 (46.6 %) 71 (53.4%) 133

A496561G AG 6 (40.0 %) 9 (60.0%) 15 0.426ns 0.808
GG 1 (30.0 %) 2 (60.0%) 3

M (-): Mastitis positive, M (+): Mastitis negative, NS: Not Not significant, x2: Chi-square.
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Table 3: Allele and genotype frequency of C367400T, A496561G and G519663A SNPs.

SNP Genotype n F(i_zl;?ltgg)ci’ Allele Allele Frequency X2
(o 22 0.146 C 0.39

C367400T CT 75 0.497 T 0.61 0.243NS
TT 54 0.357
AA 133 0.881 A 0.93

G519663A AG 15 0.099 G 0.07 8.151*
GG 3 0.02
AA 1 0.007 A 0.07

A496561G AG 20 0.132 0.93 0.057Ns
GG 130 0.861

X2: Chi-Square value, NS: Not significant, *:p<0.05.

DISCUSSION AND CONCLUSION

Mastitis is one of the most common health problems in
dairy farms. Delay in diagnosing the disease along with
the difficulties in diagnosing the animals with subclinical
mastitis, place mastitis in the disease group with high
treatment costs for dairy cattle farms. Therefore, it is
important for dairy cattle enterprises to prevent
economic losses due to cause by mastitis. Identifying and
keeping mastitis-resistant animals in the herd has
important advantages in preventing losses caused by
subclinical mastitis in farms. Thanks to the development
of molecular genetic methods, it has become easier to
search for genes or SNPs associated with mastitis
resistance. A number of genes, including the CACNA2D1
gene, was reported in studies conducted for this purpose
(Yuan etal. 2011a; Yuan et al. 2011b).

This study investigated the relationship between
C367400T, A496561G and G519663A SNPs in the
CACNAZ2D1 gene and subclinical mastitis in Holstein cattle.
The Chi-square (x2) analysis performed at the end of the
study showed that Holstein cattle were HWE regarding
the SNPs coded C367400T and A496561G but deviated
from HWE regarding the SNP coded G519663A. The
results obtained in the study showed that genetic
variation continued regarding the studied SNPs. The
genotypes with high rates in terms of mastitis resistance
of the studied SNPs were TT genotype in C367400T, AA
genotype in A496561G and GG genotypes in G519663A,
respectively.

Yuan et al. (2011b) found that the frequency of T allele
frequence (0.55) was high in cattle in which CACNA2D1
gene C367400T SNP was analyze. Bagheri et al. (2013)
reported that T allele frequency (0.94) was high in
C367400T SNP in Holstein breed in Iran. Similarly in this
study, T allele frequency (0.61) was found to be high in
Holstein cattle examined. The study findings are
consistent with Yuan et al. (2011b) and Bagheri et al.
(2013).

Yuan et al. (2011b) in A496561G coded SNP in the
CACNA2D1 was reported to be the AG least common
genotype (0.16 in Holstein breed; 0.22 in Sanhe breed;
0.22 in Simmental breed). Bagheri et al. (2013) reported
that AA was the least common genotype (0.31) in the
A496561G SNP in their study on Holstein breed in Iran.
This study found the AA genotype (0.007) as the least
common genotype. The study findings are consistent with
Bagheri et al. (2013). However, the literature review
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revealed that the number of studies was quite limited that
examined the A496561G coded SNP in the CACNA2D1
gene for Holstein and other cattle breeds. Therefore, more
studies are needed to reveal the general status of
A496561G SNP in the Holstein cattle breed and to obtain
more reliable results.

Yuan et al. (2011b) investigated the genotype and allele
frequencies of G519663A coded SNP and they reported
that AA was the most common genotype. Magotra et al.
(2018) was reported by that the GG genotype for
G519663A coded SNP was the most common genotype in
Karan Fries cross-breed cattle, a native Sahiwal (Bos
taurus indicus) and a HolsteinxTharparkar (Bos taurus
indicus) cross-breed in India. In this study, the most
observed genotype in Holstein (Bos taurus typicus) cattle
breed was AA (0.881). The study findings are consistent
with Yuan et al. (2011b). On the other hand, the reason
the results of this study differ from Magotra et al. (2018)
is thought to be due to the origin of the cattle breeds.
Various studies were conducted to investigate the
relationship between SNPs on the CACNA2D1 gene and
mastitis in different cattle breeds. In one of these studies,
Yuan et al. (2011a) investigated the relationship between
A526745G coded SNP in the CACNA2D1 gene and mastitis
and reported a significant relationship between this SNP
and SCS. Another study reported a statistically significant
correlation between another SNP coded €367284A4 in the
CACNA2D1 gene and SCS (Deng et al. 2011). A study by
Magotra et al. (2019) reported a relationship between
mastitis and another SNP coded (388193984 in the
CACNA2D1 gene and argued that cattle with GG genotype
were more resistant to mastitis.

As a results, there are various studies investigating the
relationships between mastitis and different SNPs on the
CACNA2D1 gene in different cattle breeds (Deng et al.
2011; Yuan et al. 2011a; Yuan et al. 2011b; Magotra et al.
2019). In this study, the relationship between subclinical
mastitis and C367400T, A496561G and G519663A SNPs
in the CACNAZ2D1 gene were investigated for Holstein
cattle raised in Tiirkiye. However, no relationship was
found between the mentioned SNPs and subclinical
mastitis in the examined samples. The results obtained
from this study may have resulted from the number of
samples examined. Considering the QTL region where the
CACNA2D1 gene is located and the physiological
processes in which this gene is involved, it is suggested to
conduct comprehensive studies on mastitis resistance in
which this gene and the SNPs in this gene are evaluated
with larger samples.
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0z Bu calismada, Manavgat ilcesindeki keg¢i yetistiricilerinin mevcut durumlari ve sorunlarinin tespiti ile COVID-
19 salgininin sektore olan etkileri incelenmistir. Manavgat ilcesindeki 50 mahallede bulunan kiigiikbas
hayvancilik isletmeleri bu arastirmanin materyalini olusturmustur. Calisma, Tarim Orman Bakanligi Manavgat
ilcesi TURKVET sistemine kayith isletmelerde yiiriitiilmistiir. Arastirmanin yapildig1 isletmeler icin anket
formu diizenlenmis ve isletme sahipleri ile bireysel olarak goriismeler yapilarak veriler toplanmistir.
Calismadaki anket uygulamasi, Haziran/2021 ve Mart/2022 tarihleri arasinda yapilmistir. Arastirma
bulgularina gore; Yetistiricilerin %91.4’ii erkek, %8.6’s1 ise kadin olduklari; yetistirici yasinin, %48.6 ile 36-50
yas araliginda olduklari; yetistiricilerin %74.3"i ilkokul mezunu; %91.4’iin evli oldugu saptanmistir. Pandemi
(COVID-19 salgini) hakkinda yetistiricilerin (%68.6) iyi diizeyde bilgi sahibi oldugu tespit edilmistir. COVID-19
salgininin hayvanciligi olumsuz etkiledigi fikrine yetistiricilerin %44.3 oraninda katildig;; COVID-19 salgini
oncesi ve sonrasi arasinda gelirlerinin olumsuz etkilendigi sorusuna %57.1 oraninda kesinlikle etkilendigi
dedikleri; Salginin uzun yillarin siirmesi durumunda gida talebinin karsilanmasinda hayvanciliga olan talebin
artacagl goriisiine yetistiricilerin %47.1’inin katiliyorum dedikleri ayrica pandeminin uzun yillar devam etmesi
durumunda Kegi yetistiriciliginin sona erecegi fikrine ise %34.3"linlin katilmiyorum yanitini verdikleri tespit
edilmistir.

Anahtar Kelimeler: Anket, Keci, Pandemi.

ABSTRACT The Current Situation of Goat Breeding in Manavgat District and the Effects of the
Pandemic Process (COVID-19 Epidemic)

In this study, the current situation and problems of goat breeders in Manavgat district and the effects of the
COVID-19 outbreak on the sector were examined. Small ruminant farms in 50 neighborhoods in Manavgat
district formed the material of this research. The study was carried out in the enterprises registered in the
TURKVET system in the Manavgat district of the Ministry of Agriculture and Forestry. A questionnaire was
prepared for the businesses where the research was conducted, and data were collected by making individual
interviews with the business owners. The survey application in the study was carried out between June, 2021
and March, 2022. According to the research findings; 91.4% of the breeders were male and 8.6% were female;
the age of the breeder was between 36-50 years with 48.6%; 74.3% of the breeders are primary school
graduates; It was also determined that 91.4% were married. It has been determined that the breeders (68.6%)
have a good level of knowledge about the pandemic (COVID-19 outbreak). 44.3% of the breeders agreed with
the idea that the COVID-19 epidemic negatively affected livestock; To the question that their income was
negatively affected between before and after the COVID-19 outbreak, they said that it was definitely affected
by 57.1%; 47.1% of the breeders agree with the view that the demand for animal husbandry will increase in
order to meet the food demand if the epidemic lasts for many years. In addition, it was determined that 34.3%
of them gave the answer that they do not agree with the idea that the goat manager will end if the pandemic
continues for many years.

Keywords: Goat, Pandemic, Survey.
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GiRiS

Keci; diger canlilarin yeterince yararlanamadigi niteligi
daha disiik olan mera bélgeleri, ¢alilik ile fundalik
alanlardan miimkiin oldugunca en iyi sekilde faydalanarak
et siit ve diger hayvansal iiriinlere ¢evrilmesini saglayan
bakim ve besleme maliyeti olduk¢a diisiik bir hayvandir
(Kaymakg1 ve Askin 1997). Kegi siitiiniin bilesiminin sahip
oldugu kendine o6zgii 0zelliginden dolayi, kegi siitii
diinyanin bir¢ok tilkesinde diger siitiinden faydalanilan
hayvanlara nazaran ciddi 6neme sahiptir (Sentiirklii ve
Arslanbas 2010).

Keci yetistiriciliginin iilkemizde yeterli seviyeye gelerek
ilerisi icin strdirilebilir hale getirilmesi ve ticari agidan
katki saglanabilir duruma ulastirilmasi amaciyla yetistirici
birliklerinin daha islevsel c¢alismalar1 gerekmektedir.
Ulkemizde siit kecilerinde uygulanan entansif yetistirme
yonteminin kil kegilerinde de uygulanmasi gerekmektedir.
Bu konu ile ilgili 1slah ¢alismalari yani sira tiretim teknikleri
getirilmeli ilgili kurum ve kuruluslar ile tesvik ve destekleri
saglanmalidir (Giinlii ve Alasahan 2010).

Birlesmis Milletler Gida ve Tarmm Orgitii (FAO)
istatistiklerine gore Diinya 2011 y1l1 keci say1s1932 166 441
bas iken, 2020 y1l1 kegi sayis1 1 128 106 236 bas olmustur.
FAO (2022), istatistiklerine gore Tiirkiye’'nin 2011 y1li keci
sayis1 6 293 233 bas iken, 2020 y1ili keci sayis1 11 985 845
bas olmustur. Bu verilere gore keci sayisinda artis oldugu
goriilmektedir. Diinya Saghk Orgiitiiniin 12 Mart 2020
tarihinde pandemi diye ilan ettigi COVID-19 salgini; tiim
insanlarin fiziksel durumu, ruhi ve sosyal hayatlarini
olumsuz olarak tehdit etmeye devam etmektedir (Budak ve
Korkmaz 2020). COVID-19 salgininin, insan ve hayvan
refahi ile saghg lizerine hala biyiik ol¢iide bilinmeyen
muhtemel etkilerinin yaninda tarimsal ve hayvansal iiretim
tizerindeki etkileri de arastirilmalidir. Genel olarak bu
sektore ait urinlerin arzinda ve talebinde bir daralma,
olabilecegi ve tiiketiciye ulastirilmasinda ise bazi sorunlarla
karsilasilmasi olasidir.

Bu calismada, Antalya ili Damizhk Koyun ve Keci
Yetistiricileri Birligi'ne kayith Manavgat ilgesindeki keci
yetistiriciligi yapan isletmelerin mevcut durumlan ile
sorunlarinin belirlenmesi ve pandemi stirecinin (COVID-19
salgini) kegi  yetistiriciligi ~ yapilan = hayvancilik
isletmelerindeki yansimalari ele alinmistir.

yetistiriciliginde yasanan sorunlar ve Pandeminin (COVID-
19) kegi yetistiriciligi tizerindeki etkilerini iceren 7 bolim
ve toplam 67 sorudan olusmustur.

istatistiksel Analiz

Arastirmada ele alman ozellikler icin tanmimlayici
istatistikler, say1 ve ytlizde olarak verilmistir. Tim analizler
SPSS (ver: 21) istatistik paket programi ile yapilmigtir.

MATERYAL VE METOT

Antalya ili Manavgat ilgesine bagl 50 mahallede bulunan 70
kiiciikbas  (koyun-keci) hayvancilik isletmeleri bu
arastirmanin materyalini olusturmustur. Calisma, Tarim
Orman Bakanhgl Manavgat ilcesi TURKVET sistemine
kayith olan isletmelerde, Haziran/2021 - Mart/2022
tarihleri arasinda ytriitilmiistir.

Bu ¢alisma, Van Yiiziincii Y1l Universitesi Hayvan Deneyleri
Yerel Etik Kurulunun, 29.04.2021 tarih ve 2021/04-32
saylll karari ile arastirma onay1 gerektirmeyen belgesi
almistir.

Manavgat ilgcesi kegi yetistiriciliginin genel 6zellikleri ve
pandeminin (COVID-19) keci yetistiriciligi lizerine olan
etkilerini belirlemek icin isletmelere anket uygulanmistir.
Isletme sahipleri ile bireysel olarak (yiiz yiize) goériismeler
yapilarak calisma verileri toplanmistir. Yetistiricilere anket
uygulanmadan 6nce deneme anketi yapilmistir.

Arastirma anketi: Yetistirici bilgisi; Isletme/hayvan
materyali bilgisi; Keg¢i isletmelerinde sagim, Hayvan
besleme, Kasaplik satiglar; Mera-Yayla donemleri;
isletmelerde uygulanan saghk yontemi, Keci
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BULGULAR

Yetistiricilik Bilgileri

Arastirma neticesinde yetistiricilerin %91.4'niin erkek
oldugu; %48.6'nin, 36-50 yaslar arasinda oldugu;
%74.3'niin ilkokul mezunu olduklar;; %91.4’niin evli
bireylerden olustugu; %58.6'nin 4-6 kisilik aile birey
sayisina sahip olduklari; %78.6'nin gecimlerini hayvancilik
ile sagladi81; %55.7'n1n ailenin ge¢imi i¢in hayvanciligin tek
basina yetersiz oldugunu; %54.3’'nin bulunduklari ¢evre ve
iklim kosullarinin elverisli olmasinin tercih sebebi oldugu
tespit edilmistir.

isletme/Hayvan Materyali Bilgileri

Incelenen isletmelerde yetistiricilerin; %74.3’niin bariak
tipi olarak yazin acik kisin kapali agili tercih ettikleri;
%100’'niin aileden ¢oban temini yaptiklary;; %57.1'nin
isletmelerinde 50-200 bas keci oldugu; %70.0'nin
damizlikta kullanma yasi olarak 18 aylik yasta oldugu;
%44.3'niin oglaklara su vermeye 5. Haftada basladiklari;
%100.0'nlin  serbest asim yontemini tercih ettikleri;
%61.4'niin teke katim siiresi olarak 45.glinii sectikleri;
%60.0'nin dogum zamaninin nisan-mayis aylarinda oldugu;
%72.9'nun siitten kesim zamamn 3. Ay oldugu; %100.0’'niin
emistirme stiresi 60 giin stire oldugu; %70.0'nin emistirme
sekli olarak sabah-aksam oldugu; %57.1'nin kaba ve kesif
yeme baslama zamaninin 5. Hafta oldugu; isletmelerdeki
mevcut keci 1rkinin %100.0'ntin kil Kkegisi oldugu;
yetistiricilerin %71.4'nilin en ¢ok kil kecisine sahip olmak
istedigi ve yetistiricilerin %34.3'niin “kay1t tutmak olmazsa
olmaz” sorusuna katiliyorum cevabim verdikleri tespit
edilmistir.

Keci Isletmelerinde Sagim, Hayvan Besleme, Kasaphk
Satislar

Yetistiricilerin; %74.3’'nlin mayis ayinda sagima basladigy;
%>58.6'n1n sagim siiresinin 4 ay ve tizeri oldugu; %98.6'nin
sagim1 kadinlarin yaptigl; %98.6’siin kegileri beslemenin
mera ve elden besleme seklinde yapildigy; yetistiricilerin
%100.0’ntin kegilere kesif yem verdikleri; %70.0'nin kesif
yemi disardan aldiklarini; yetistiricilerin %100.0’ntin kaba
yem olarak samani tercih ettikleri; %50.0’nin teke katim
doneminde ek yemleme yapmak verimi artirmaktadir
sorusuna katiliyorum cevabini verdikleri; %78.6'1 damizlik
secimini olduk¢a ©nemli bulduklar;; %57.1'i gebelik
doneminde ekstra yemleme yapilmalidir sorusuna
kararsizim cevabi verdikleri; %52.9'nin agiz siitii aliminin
saglanmasini 6nemli bulduklari;; %51.4’1 yeni doganlarda
gobek bakiminin yapilmasini bulduklary; %100.0 kasaplik
satis donemi olarak 1 yasinda cevabini verdikleri; %91.4’i
kirkim yaptiklarini; %88.6'1 kecilerde kirkim zamani olarak
temmuz ay1 oldugu; yetistiricilerin %100.0’'i en 6nemli
gelir kaynag olarak kegi siitii + et cevabini verdikleri
belirlenmistir.

Kec¢i siitlinii nasil  degerlendiriyorsunuz? sorusuna
katilmcilarin birden fazla siklar1 tercih ederek cevap
verebilecekleri ifade edilmis ve alinan sonuglar
degerlendirildiginde; %100.0 oraninda peynir yaptiklari,
%92.9 oraninda yavru beslemesinde kullandiklar1 ve
%81.4'niin  ise aile ihtiyacinda degerlendirildigi
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saptanmistir. Hangi yem hammaddelerini kullaniyorsunuz?
sorusuna yine birden fazla siklar1 tercih ederek cevap
verebilecekleri ifade edilmis ve alinan sonuglar
degerlendirildiginde; %100.0’'nin arpa cevabini verdikleri,
%65.7'nin kepek cevabini verdigi ve %54.3'niin ise kiispe
cevabini tercih ettikleri tespit edilmistir.

Mera-Yayla Dénemleri

Yetistiricilerin %72.9'nun mera imkanlarinin oldugu;
%61.4'i mera miilkiyeti kime ait sorusuna orman ve tarla
kenarlarinda cevabini verdikleri; %48.6'nin 5. Ayda mera-
yaylaya ¢iktiklari; %67.1'1 10. Ayda mera-yayla dondiikleri;
%68.6'n1n yaylaya ulasim sekli olarak arag + yaya cevabini
verdikleri; %70.6'nin kegileri kendilerinin otlattig1 tespit
edilmistir.

isletmelerde Uygulanan Saghk Yontemi

Yetistiricilerin %95.7’i Siirii saglhiginin korunmasi agisindan

hayvanlarin refah durumunu nasil degerlendiriyorsunuz?
Sorusuna iyi cevabimmi  verdikleri;  Yetistiricilerin
%100.0’ntin koyun-keci vebasi, %87.1'nin Brusella asis1 ve
%70.0'nin ise koyun-keci cicek asis1 yaptirdiklar tespit
edilmistir.

Keci Yetistiriciliinde Yasanan Sorunlar

Yetistiricilerin %51.4’ti Damizlik hayvan teminini dnemli
bulduklar;; %58.6't Agil ve barmmak sorununu onemli
bulduklari; %82.9’u Kesif yem sorununu kesinlikle dnemli
bulduklari; %97.11 Is¢i/coban ve iscilik sorununu énemli
bulduklari; %72.9’u Dogum sorunlarini énemli bulduklars;
%97.1'nin Oglak bakimi ve biiylitme sorusuna 6nemli
cevabi verdigi; %84.3'niin Orgiitlenme sorusuna, kesinlikle
katiliyorum cevabimi  verdigi; %71.4'nlin Pazarlama
sorununa kesinlikle katiliyorum cevabin1 verdigi ve
yetistiricilerin %68.6'nin Saglik-lag ve Veteriner hekim

iderlerini hal 1 i kesinlikl
belirli periyotlarda Veteriner Hekimlerden bilgi aldiklari; giderieriniii - pahall ~ olusu  sorusuna ISe - Kesiniiie
. e katiliyorum cevabini verdikleri saptanmistir.
%95.7’i koruyucu hekimlik y6niinden asilamay1 oldukca
onemli bulduklary; %54.3’i Yetistiriciligini yaptiginiz
Tablo 1: Baz1 demografik 6zellikler i¢in tanimlayici istatistikler (say1 ve ytizde).
Table 1: Descriptive statistics for some demographics traits (number and percentage).
Ozellikler N %
o Kadin 6 8.6
Cinsiyet
Erkek 64 91.4
20-35 8 11.4
Yetistiricinin yasi 36-50 34 48.6
51 ve lizeri 28 40
Yok 7 10
flkokul 52 74.3
Yetistiricinin egitim diizeyi Ortaokul 9 129
Lise - -
Universite 2.9
Bekar 6 8.6
Yetistiricinin medeni durumu Evli 64 91.4
Bosanmis/Dul - -
1-3 25 35.7
Yetistiricinin aile kisi sayis1 )
(Ebeveyn + Cocuk) 4-6 41 586
7 ve lizeri 4 5.7
Tarim - -
) ) Hayvancilik 55 78.6
Gegim kaynaginiz nedir?
Tarim ve Hayvancilik 15 21.4
Diger - -
Kesinlikle yeterli - -
Yeterli 9 12.9
Sizin ve ailenizin gecimi a¢isindan I
hayvancilik tek basina yeterli mi? Fikrim yok 16 22.9
Yetersiz 39 55.7
Kesinlikle yetersiz 6 8.6
Ekonomik olmasi 2.9
Bulundugum ¢evre ve iklim kosullarinin 38 543
Keci yetistiriciligini tercih elverisli olmasi :
etmenizin sebebi nedir? Kiiltiirel Sebepler 27 38.6
Pazar payinin yiiksek olmasi - -
Hepsi 3 4.3
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Tablo 2: isletme/Hayvan materyali icin tamimlayici istatistikler (say1 ve yiizde).
Table 2: Descriptive statistics for Business/Animal material (number and percentage).

Ozellikler N %
Kapali agil 2 2.9
Kullandiginiz barinak tipi nasildir? Yari agik agil 16 229
Yazin acik kisin kapal agil 52 74.3
Aileden 70 100
Coban temin durumu Yl_l_rt,d,]$mdan i i
Koy icinden - -
Baska ilden - -
1-50 bas 9 12.9
isletmelerdeki kegi sayis1 ;glzggc)bi; 421(1) 5:;’7(')1
500 bas - -
501- 1000 bas - -
15 ay 21 30
18 ay 49 70
Damizlikta kullanma yasi 24 ay i :
Diger - -
2. Hafta
3. Hafta 1 1.4
Oglaklara su verme haftasi 4. Hafta 25 35.7
5. Hafta 31 44.3
5. Haftadan sonra 13 18.6
Elde asim - -
Teke katim yontemi Serbest asim 70 100
Smif usulii agim - -
30 Giin - -
I 45 Giin 43 61.4
Teke katim siiresi 60 Giin 27 386
Y1l boyu - -
- Aralik-Ocak - -
Dogum zaman Subat-Mart 28 40
Nisan Mayis 42 60
2 ay 2 2.9
. . 3ay 51 72.9
Stitten kesim zamani 4ay 17 4.3
5 ay - -
30 giin - -
Emistirme siiresi 60 giin 70 100
120 giin - -
Aksam - -
Emistirme sekli Sabah 21 30
Sabah-Aksam 49 70
Sabah- Ogle- Aksam - -
X 4. Hafta - -
Kaba ve kesif yeme baslama zamani 5. Hafta 40 571
5. Haftadan sonra 30 42.9
Kil kegisi 70 100
Saanen kegisi - -
; . . . Honaml kegisi - -
Isletmenizdeki mevcut keci 1rki? .
Sam kegisi - -
Malta kegisi - -
Kilis kegisi - -
Kil kegisi 50 71.4
Saanen kegisi 4 5.7
Honaml kegisi 16 229
Hangi keci irkini sahip olmayi tercih ederdiniz? Sam Kkegisi - -
Malta kegisi - -
Kilis kecisi - -
Diger - -
Kesinlikle katiliyorum 15 21.4
Hayvan yetistiriciliginde kayit tutmak olmazsa Kauhyorum 24 343
olmazdir” fikrine katiliyor musunuz? Kararsizim 18 257
Katilmiyorum 13 18.6

Kesinlikle katilmiyorum
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Tablo 3: Keci isletmelerinde sagim, hayvan besleme, kasaplik satislari i¢in tanimlayici istatistikler (say1 ve yiizde).

Table 3: Descriptive statistics for milking, animal feeding, butchery sales in goat farms (number and percentage).

Ozellikler N %
Mart - -
« . . Nisan 10 14.3
Sagima baslama donemi May1s 52 743
Haziran 8 11.4
2 ay 5 7.1
Sagim yapma Siiresi 3ay 24 34.3
4 ay ve lizeri 41 58.6
Kadin 69 98.6
Sagimi yapan Kkisi Erkek 1 1.4
Kadin-Erkek - -
Peynir 70 100
Kegi siitiinii nasil degerlendiriyorsunuz? .lfill% Si}l;:iyaa 507 3 f 4
Yavru beslemesinde 65 92.9
Diger 0 0
Meraya dayal olarak - -
Hayvanlarda beslemeyi nasil yapiyorsunuz? Mera ve elden besleme 69 98.6
Stirekli agilda (Elden besleme) 1 14
Hayvanlara kesif yem veriyor musunuz? Evet 70 100
Hayir - -
Kesif yemi nerden aliyorsunuz? Kendim hazirliyorum 21 30
Yemciden aliyorum 49 70
Arpa 70 100
Hangi yem hammaddelerini kullaniyorsunuz? (Birden El.lufg:y 308 52.3
fazla segenek isaretlenebilir). Kepek 46 65.7
Diger 0 0
Fig - -
. . Yonca - R
Kaba yem[olt.) veriyor musunuz? (Birden fazla secenek Saman 70 100
isaretlenebilir). o
Misir silajt - -
Diger - -
Kesinlikle katiliyorum 12 171
Teke katim1 déneminde ek yemleme yapmak verimi Kauhyorum 35 >0
arttrmaktadir Kararsizim 23 329
Katilmiyorum - -
Kesinlikle katilmiyorum - -
Kesinlikle 6nemli 12 171
Siiriiniin veriminin arttirilmasinda damizlik tekelerin Onemli 55 78.6
se¢imi oldukg¢a 6nemlidir. Kararsizim 3 4.3
Onemsiz - -
Kesinlikle 6nemsiz - -
Kesinlikle katiliyorum 12 171
Gebelik doneminde kegilere ekstradan yemleme ﬁauhyorum 18 257
yapilmahdir. ararsizim 40 57.1
Katilmiyorum - -
Kesinlikle katilmiyorum - -
Kesinlikle 6nemli 10 14.3
Yeni doganlarda agiz siitiiniin aliniminin saglanmasi Onemli 37 52.9
o6nemli mi? Kararsizim 23 329
Onemsiz - -
Kesinlikle 6nemsiz - -
Kesinlikle 6nemli 3 4.3
L N . - Onemli 36 51.4
Yeni doganlarda gobek bakiminin yapilmasi énemli mi? Kararsizim 24 343
Onemsiz 7 10
Kesinlikle 6nemsiz - -
0glak - -
. . 1 Yasinda 70 100
Kasaplik Satiglarin Dénemi 2 Yaginda ) i
Diger - -
Kirkim yapiyor musunuz? Evet 64 IL4
Hayir 6 8.6
Haziran 8 11.4
Kegilerde kirkim zamani Tffmmuz 62 886
Agustos - -
Bilmiyorum - -
Kegi Siitii - R
Kegi Stitii + Et 70 100

En 6nemli gelir kaynaklar1

Damizlik satisi
Diger
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Tablo 4: Mera-Yayla donemleri i¢cin

Table 4: Descriptive statistics for the Pasture-Yayla periods (number and percentage).

tanimlayici istatistikler (say1 ve yiizde).

Ozellikler N %
Evet 51 72.9
Mera imkaniniz bulunmakta midir? ve
Hayir 19 27.1
Kendi mali - -
e e . K&y ortak mali 3 43
Meranin miilkiyeti kime aittir?
Orman ve tarla kenarlarinda 43 61.4
Hazine arazisinde 5 7.1
2. Ay - -
istiricileri la cik 34y ) )
Yetistiricilerin mera-yayla ¢ikis 4. Ay 16 22.9
zamani
5. Ay 34 48.6
Yok 1 1.4
8. Ay - -
istiricilerd la dénil 9. Ay - -
Yetistiricilerin mera-yayla donts 10. Ay 47 67.1
zamani
11. Ay 4 5.7
Yok - -
Arag - -
Yaylaya ulasim sekli Yaya 3 4.3
Arag + Yaya 48 68.6
e ofl isi Kendim 36 70.6
Kecileri otlatan kisi Coban 0 0
Ben + Coban 16 29.4
Tablo 5: isletmelerde uygulanan saglik yontemi icin tamimlayic istatistikler (say1 ve yiizde).
Table 5: Descriptive statistics for the health method applied in businesses (number and percentage).
Ozellikler N %
Yapmiyorum 0 0
Yilda bir kez i¢c-dis parazit miicadelesi 46 65.7
yaplyorum
Hayvanlarda saglik korumayi nasil  ilkbahar ve sonbaharda i¢-dis parazit 38 543
yaplyorsunuz? miicadelesi yapiyorum '
Vitamin takviyesi yapiyorum 69 98.6
Ihtiya¢ durumunda veteriner hekime 39 557
basvuruyorum
Kesinlikle Katiliyorum 3 4.3
Siirii sagliginin korunmasi Katiliyorum 67 95.7
acgisindan belirli periyotlar ile
. . q o Kararsizim - -
veteriner hekimlerden bilgi
alinmal.. Katilmiyorum - -
Kesinlikle Katilmiyorum - -
Kesinlikle 6nemli 3 4.3
Onemli 67 95.7
Koruyucu hekimlik yoniinden
. L1 Kararsizim - -
Asilama oldukg¢a 6nemlidir. N
Onemsiz - -
Kesinlikle 6nemsiz - -
Koyun-kegi vebasi 70 100
| tiie hastalikdara k Mavi Dil 0 0
Hangi tiir hastaliklara kars1 Koyun-kegi cicek 49 70
asillama yaptiriyorsunuz?
Brusella 61 87.1
Hepsi 0 0
Cok iyi 27 38.6
Yetistiriciligini yaptiginiz tyi 38 54.3
hayvanlarin refah durumunu nasil
. . Orta 5 7.1
degerlendiriyorsunuz?
Koti - -
Cok kot - -
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Tablo 6: Keci yetistiriciliginde yasanan sorunlar i¢in tanimlayici istatistikler (say1 ve yiizde).
Table 6: Descriptive statistics for problems in goat farming (number and percentage).

Ozellikler N %
Kesinlikle Onemli 12 17.1
Onemli 36 51.4
Damizlik hayvan temini Kararsizim 22 314
Onemsiz - -
Kesinlikle Onemsiz - -
Kesinlikle Onemli 29 41.4
Onemli 41 58.6
Agil ve barinak sorunu Kararsizim - -
Onemsiz - -
Kesinlikle Onemsiz - -
Kesinlikle Onemli 58 82.9
Onemli 12 17.1
Kesif yem sorunu Kararsizim - -
Onemsiz - -
Kesinlikle Onemsiz - -
Kesinlikle Katiliyorum 2 2.9
Katiliyorum 60 85.7
Mera-Yayla sorunu Kararsizim 8 114
Katilmiyorum - -
Kesinlikle Katilmiyorum - -
Kesinlikle Onemli 2 2.9
. o Onemli 68 97.1
IS;(;)(;rlléflcl)lban ve iscilik lfararsmm i i
Onemsiz - -
Kesinlikle Onemsiz - -
Kesinlikle Onemli 3 4.3
Onemli 51 72.9
Dogum sorunlar1 Kararsizim 16 229
Onemsiz - -
Kesinlikle Onemsiz - -
Kesinlikle Onemli 2 2.9
Onemli 68 97.1
Oglak bakimi ve biiyiitme Kararsizim - -
Onemsiz - -
Kesinlikle Onemsiz - -
Kesinlikle Katiliyorum 59 84.3
Katiliyorum 7 10
Orgiitlenme Kararsizim 4 5.7
Katilmiyorum - -
Kesinlikle Katilmiyorum - -
Kesinlikle Katiliyorum 50 71.4
Katiliyorum 20 28.6
Pazarlama sorunu Kararsizim - -
Katilmiyorum - -
Kesinlikle Katilmiyorum - -
Kesinlikle Katiliyorum 48 68.6
Saglik-ilac ve Veteriner Katiliyorum 22 314
hekim giderlerinin pahali Kararsizim - -
olusu Katilmiyorum - -

Kesinlikle Katilmiyorum
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Pandeminin (COVID-19) Kegci Yetistiriciligi Uzerindeki
Etkileri

Yetistiricilerin %68.6 1 tiim diinyada etkisini siirdiiren
pandemi (COVID-19 salgin) hakkinda bilgi diizeyiniz?
sorusuna iyi cevabini verdikleri; Tim diinyay: etkileyen
COVID-19 salgininin hayvanciligl olumsuz yonde etkiledigi
fikrine katiliyor musunuz? sorusuna %44.3 oraninda
katiliyorum, %42.9 oraninda ise Kkesinlikle katiliyorum
cevabin1 verdikleri; yetistiricilerin %57.1'i COVID-19
salgin1 oncesi ve sonrasi arasinda kazanciniz olumsuz
etkilendi mi? sorusuna kesinlikle katiliyorum cevabi

verdikleri; Salginin uzun yillar siirmesi halinde olusacak
gida talebinin karsilanmasinda hayvan yetistiriciligine talep
artar fikrine katiliyor musunuz? sorusuna yetistiricilerin
%47.1't  katiliyorum,%27.1'i ise kararsizim cevabini
verdikleri ve Pandeminin (COVID-19 Salgimi) daha uzun
yillar stirmesi halinde kegi yetistiriciliginin bitecegi fikrine
katiliyor musunuz? sorusuna ise yetistiricilerin %34.3"i
katilmiyorum,%31.4’ii  kararsizim ve %24.3'0 ise
katiliyorum cevabini verdikleri tespit edilmistir.

Tablo 7: Pandeminin (COVID-19) keci yetistiriciligi tizerindeki etkileri icin tamimlayici istatistikler (say1 ve ytizde).

Table 7: Descriptive statistics for the effects of the pandemic (COVID-19) on goat farming (number and percentage).

Ozellikler N %

Cok iyi 1 1.4
Tim diinyada etkisini siirdiiren Pandemi Iyi 48 68.6
(COVID-19 salgin) hakkinda bilgi diizeyiniz? Orta 19 27.1
Koti 2 29

Cok kotl - -

. . ) Kesinlikle Katiliyorum 30 42.9
Tim dunyfayl etklleyer{ COVID-.19 .s:alllg'lnlrlnn Katiliyorum 31 443
hayvanciligl olumsuz yénde etkiledigi fikrine

Kararsizim 9 12.9
katiliyor musunuz?

Katilmiyorum - -

Kesinlikle Katilmiyorum - -

Kesinlikle Katiliyorum 40 57.1
COVID -19 salgini éncesi ve sonrasi arasinda  Katiliyorum 24 34.3
kazanciniz olumsuz etkilendi mi? Kararsizim 6 8.6

Katilmiyorum - -

Kesinlikle Katilmiyorum - -

1 llar sii halinde ol K Kesinlikle Katiliyorum 4 5.7
Salginin uzun yillar sirmesi halinde olusaca Katiliyorum 33 471
gida talebinin karsilanmasinda hayvan

e e - Kararsizim 19 27.1
yetistiriciligine talep artar fikrine katiliyor Katil 13 18.6
musunuz? atilmiyorum .

Kesinlikle Katilmiyorum 1 1.4
Kesinlikle Katiliyorum 6 8.6
Pandeminin (COVID-19 Salgini) daha uzun Katihyorum 17 24.3
yillar siirmesi halinde keci yetistiriciliginin =~ Kararsizim 22 314
bitecegi fikrine katillyor musunuz? Katilmiyorum 24 343
Kesinlikle Katilmiyorum 1 1.4

TARTISMA VE SONUC

Bu calismada, isletmecilerin %74.3'niin ilkokul mezunu,
%12.9'nun  ortaokul mezunu, %10.0'nin egitiminin
olmadigr ve ¢ok diisiik diizeyde de (%2.9) iiniversite
mezunu oldugu saptanmistir.

Yapilan bazi  ¢alismalarda;  Bilginturan  (2008),
yetistiricilerden ilkokul mezunu olanlarin oran1 %97.5 iken
lise mezunlarinin oraninin ise %2.5 oldugunu, Kandemir ve
ark. (2015), dagdaki isletmecilerin egitimlerinin ilk6gretim
(%81.8) diizeyinde oldugunu, Erdem (2019), Usakilinde ise
ilkokul mezunlarinin orani %86.4 iken ortaokul ve lise
mezunlarinin oranlar sirasiyla; %9.8 ve %3.8 oldugunu,
Ceyhan ve ark. (2015) gore Nigde ilinde %89.5i ilkokul,
%5.3’l ortaokul ve %5.3'nlin de lise mezunu oldugunu,
bildirmislerdir. Bu literatiirlerdeki sonuglarin ¢alismamiz
bulgularindan daha yiiksek oldugu gozlenmistir. Karakus ve
Akyol (2013), Van ilinde %46.10'nun ilkokul mezunu,
%17.88'nin ise ortaokul mezunu olduklarini, Koyuncu ve
ark. (2006), Canakkale’de yaptiklar1 ¢alismada ilkokul,
ortaokul ve lise mezunlarinin oranlari sirasiyla; %10, %10,
%25 belirlenmistir. Simsek (2019), isletmecilerin %61'nin
ilkokul, %35'nin lise, %1'nin 6n lisans ve %1 'nin ise lisans
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mezunu oldugunu, hi¢ egitim almayanlarin ise %1’lik bir
oranda oldugunu bildirmislerdir. Bu literatiirlerde
bildirilen arastirma bulgular1 ¢alismamiz sonuglarindan
daha diisiik oldugu belirlenmistir.

Calismada, yetistirici yaslar;, %48.6 ile 36-50 yas
araliginda; %40.0 ile 51 ve lizeri yas araliginda ve %11.4 ile
20-35 yas araliginda olduklari tespit edilmistir.

Simsek (2019), %58 oraninda 38-58 yasta oldugu, %21'nin
18-38 yas yasta, 58-78 yas ve lizerinde olanlari ise %17
olarak tespit etmistir. Bu literatiirdeki %58’lik degere sahip
olan yas grubunun c¢alismamiz bulgusuyla yaklasik olarak
benzer oldugu. Acar (2010), yetistiricilerin %57.58’inin 19
ile 45 yas arasi, %42.42’sinin de 46 yas ve iizeri oldugunu
bildirmistir. Bu kaynakta bildirilen sonuglar ¢alismamiz
bulgularn: ile yaklasik olarak benzer oldugu sdylenebilir.
Kandemir ve ark. (2015) gore yaptiklar ¢alismada, altmis
yasinin altinda olanlarin oraninin %90, kirk yasinin altinda
olanlarin oraninin  %21.8 oldugunu belirlemislerdir.
Calismamiz sonuglar1 ile karsilastirildiginda, 50 yasin
altindaki oranin bu literatiirdeki sonuglardan diisiik, 40 yas
alt1 icin bildirilen degerden yliksektir. Karakus ve Akyol
(2013)’a gore, Van ilinde ortalama yasi 45 olarak tespit
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etmislerdir. Bu sonug¢ ¢calismamiz ile yaklasik benzer oldugu
sdylenebilir.

Bu ¢alismada yetistiricilerin %91.4’niin erkek, %8.6'nin ise
kadin olduklari tespit edilmistir.

Simsek (2019) gore, Kirsehirde %93’niin erkeklerin
kadinlarin ise %7 oldugunu saptamislardir. Calismamiz
bulgular1 ile degerlendirildiginde her iki cinsiyet i¢in
bildirilen degerlerin yaklasik benzer oldugu soylenebilir.
Kandemir ve ark. (2015) gore, %97.4'niin erkek oldugunu
bildirmislerdir. Bu literatiire ait %97.4’lik deger
¢alismamiz bulgusundan daha yiiksektir.

Bu calismada, aile kisi sayis1 (Ebeveyn + Cocuk) bulgulars;
%58.6's1 4-6 Kkisilik aile; %35.7’si 1-3 kisilik aileye ve
%5.7’si ise 7 ve lizeri aile sayisina sahip olduklar
belirlenmistir.

Bilginturan (2008), Burdur ilinde, ii¢c kisiden (%45)
olustugunu tespit etmistir. Calismamiz bulgusu ile
degerlendirildiginde literatiirde bildirilen ti¢ kisiden olusan
%45’lik degerin daha yiiksek oldugu gézlenmistir. Simsek
(2019), Kirsehir'de, evde calisan kisi sayisinin %85'lik
oraniyla 0-2 kisi oldugu, bunu %12 sinin ii¢ veya dort kisi
oldugu, ailede %1’lik oran ile de yediden fazla ¢alisan kisi
oldugunu tespit ettiklerini bildirmistir. Bu literatiirde
bildirilen 1-3 kisilik aile fertleri ile 7 ve iizeri fert sayisi i¢in
bildirilen literatiir degerleri c¢alismamiz degerinden
diisiiktiir.

Calismamizda, koruyucu hekimlik yoniinden asilamaya
o6nemli diyenlerin orani %95.7 oldugu; Yetistiricilerin
%100.0’nin koyun-keci vebasi, %87.1'nin Brusella asisi ve
%70.0’'nin ise koyun-keci c¢icek asis1 yaptirdiklar tespit
edilmistir.

Yetistiricilerin isletmelerde, hayvan saghgi ve refahi ile
iliskili olarak as1 uygulamasi, i¢ ve dis parazit miicadelesi,
vb. uygulamalar konusunda bilingli olmasi 6nemlidir.
Simsek (2019) gore, isletmelerin %98nin  as1
yaptirdiklarint  belirtmislerdir. Literatiirde bildirilen
bulgularin ¢calismamiz sonuglari ile yaklasik benzer oldugu
soylenebilir. Acar (2010), c¢alismalarinda, %98.18’inin
diizenli as1 yaptirdigy, as1 uygulamasini ve ilag danismasinin
%36.79’unun  kendilerinin  yaptig, %63.03’linlinde
veteriner hekimin yaptigini tespit etmislerdir. Literatiirde
bildirilen %98.18lik deger, calismamizda ki %100.0'nin
koyun-keci vebasi bulgusundan diistik, %87.1’lik Brusella
asist ve %70.0’lik koyun-keci cicek asis1 yaptiranlarin
degerinden ytiksektir. Bu literatiir bulgulari ile ¢alismamiz
bulgular1 benzer oldugu séylenebilir.

Karakus ve Akyol (2013) gore, Van ilinde, as1 yaptiranlarin
%68.52’sinin rastgele bir asilama planina sahip oldugunu,
tim  isletmelerin  yalnizca %46.19'u  hayvanlarina
enterotoksemi, ¢igek, Brusella ve sap asilarinin tamamini
yaptirdiklarin1  bildirmislerdir. Bu literatiir sonuglari
calismamiz degerlerinden diistiiktir.

Bu ¢alismada isletmelerdeki mevcut keci irkinin %100.0 ile
kil kegisi oldugu saptanmistir.

Ceyhan ve ark. (2015) gore, calismalarinda, isletmelerin
tamaminin kil kecisi yetistirdigini bildirmislerdir. Bu sonug
calismamiz bulgusuyla benzerdir. Erdem (2019), Usak’ta
yaptig1 bir calismada kegi irklarinin sirasiyla Kilis, Saanen,
Kil Kegisi oranlar; %3.8, %3.8 ve %89.4 oldugunu,
Kandemir ve ark. (2015) gore keci tiiriinde “Kil ve
melezleri” (%20.8) ile “Saanen ve melezleri” (%9.8)
oncelikli yetistirildigini, Karakus ve Akyol (2013), ise Van
ilinde yaygin irkin %79.68'nin Kil kecisi ve %20.32’nin
Norduz kecisi oldugunu bildirmislerdir. Bu literatiirlerde
tespit edilen bulgu sonuglar1 calismamiz bulgusundan daha
diisiik oldugu gozlenmistir.

Bu calismada yetistiricilere yoneltilen “Mera-Yayla sorunu”
sorusuna %85.7’nin  katillyorum cevabim1 verdikleri
saptanmistir.

Ceyhan ve ark. (2015) gore, Nigde ili ke¢i isletmelerinin
%97.4’linlin kendi meras1 bulundugunu, siiriilerin yaylalara
genellikle Nisan ve Mayis aylarinda ¢ikmakta ve Agustos ay1
sonu, Kasim ay1 basinda geri donmekte olduklarini, yayla
donilisiinden sonra isletmeler hayvanlara (%86.7) az
miktarda ek yemleme yaptiklarini bildirmislerdir. Erdem
(2019), Usak'ta yaptifi bir g¢alismada yaylacilifin
yetistiriciler arasinda ¢ok tercih edilmedigini (%87.1)
bildirmistir.

Bu calismada yetistiricilere yoneltilen “Isci/coban ve iscilik
sorunu” sorusuna %97.1’'nin 6nemli cevabini verdikleri,
yetistiricilerin %100’niin ise ¢obani kendi ailesinden temin
ettikleri tespit edilmistir.

Ceyhan ve ark. (2015) gore, Nigde ilinde %73.7’si ¢obani
kendi ailesinden temin ettiklerini, Acar (2010), Isparta
ilinde, cobanlarin %93.94'niin aile fertlerinden olduklarini,
Erdem (2019), Usak ilinde ise ¢oban biiyiik oranda (%93.2)
aileden temin edildigini tespit etmislerdir. Kandemir ve ark.
(2015) gore calismalarinda isletmelerin genelinde (%88.6),
isletme sahibinin (%62.7) ya da aile bireylerinden birisi
tarafindan (%25.9) ¢obanlik yapildigini, Karakus ve Akyol
(2013), Van ilinde, mera doéneminde g¢oban tutma
egiliminde olan isletmelerin %70.12’sinde yalnizca bir
¢oban tutulmakta oldugunu bildirmislerdir. Calismamizda
elde edilen, ¢obani kendi ailesinden temin ettikleri degeri
bu literatiir bildirislerinden daha yiiksek oldugu
belirlenmistir.

Bu c¢alismada yetistiricilere yoneltilen “Kullandiginiz
barinak tipi nasildir?” sorusuna %74.3'niin yazin a¢ik kisin
kapali agil; %22.9'nin yar1 agik agil ve %2.9'nin ise kapali
agil cevabini verdikleri saptanmistir.

Ceyhan ve ark. (2015) gore, Nigde ilindeki keg¢i agillarinin
%60.5’'inin yar1 acilk, %34.2’sinin ise kapali oldugunu
bildirmistir. Acar (2010), Isparta ilindeki kegi yetistiriciligi
yapan isletmelerin %76.97’sinde yar1 agik agil kil ¢adiri
oniinde tel ile ¢evrilmis alanlar1 oldugu, %20’sinin kapal
agil ve kil cadirlardan oldugu, %3.03’iiniin ise sadece tel ve
tas ile ¢evrili agik agillardan olustugunu bildirmistir. Erdem
(2019), Yetistiricilerin %60.6’s1 kapali barmak, %39.4’l
yarl acik agil tipinde barinak kullandigini saptamistir.
Karakus ve Akyol (2013). Van ilinde yaptiklar1 bir
calismada isletmelerin tamaminin bir barinaga sahip
oldugu bunun %98.84'nun kapall tipte oldugunu
bildirmislerdir.

Bu calismamda yetistiricilere yoneltilen “Damizlik hayvan
temini” sorusuna %51.4’'niin 6nemli cevabini verdikleri
saptanmistir. Ayrica, Agill ve barinak sorunu sorusuna
%°58.6'nin 6nemli; Kesif yem sorunu sorusuna %82.9'nin
kesinlikle énemli; Isci/coban ve isgilik sorunu sorusuna
%97.1’'nin 6nemli; Dogum sorunlar1 sorusuna %72.9'nun
onemli; Oglak bakimi ve biiyiitme sorusuna %97.1'nin
onemli; Orgiitlenme sorusuna %84.3'niin kesinlikle
katilyorum; Pazarlama sorunu sorusuna %71.4'niin
kesinlikle katiiyorum; Saglik-ilac ve Veteriner hekim
giderlerinin pahali olusu sorusuna %68.6'nin kesinlikle
katiliyorum cevabini verdikleri saptanmistir.

Ceyhan ve ark. (2015) gore, Nigde ilindeki damizlik
hayvanlar1 isletmelerin %84.2’sinin kendi siiriisiinden
temin ettigini bildirmislerdir. Acar (2010), Isparta’daki keci
yetistiricilerinin %100'niin damizlik hayvan ihtiyaclarini
baska isletmelerden Kkarsiladigini belirlemistir. Erdem
(2019), Usak’ta isletmelerin damizlik hayvan temin sekli
olarak %72.8'inin kendi siiriistinden, Karakus ve Akyol
(2013) ise Van ilinde yetistiricilerin %62.30'u damizlik
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ihtiyacini  kendi isletmelerinden temin ettiklerini
bildirmislerdir.

Bu c¢alismada  yetistiricilere  yoneltilen “Hayvan
yetistiriciliginde kayit tutmak olmazsa olmazdir” fikrine
katiliyor musunuz? sorusuna yetistiricilerin %34.3 ile en
yliksek oranda katiliyorum cevabin1 verdikleri tespit
edilmistir.

Ceyhan ve ark. (2015) gore, Nigde'de %86.8'inin kayit
tuttuklarini, Erdem (2019), Usak ilinde %81.9'nun kayit
tutmadigim belirlemigstir. Karakus ve Akyol (2013) Van
ilinde hayvanlar1 ile ilgili herhangi bir kayit tutan
isletmelerin  paymin  yalmzca %38.05 oldugunu
bildirmislerdir. Bu literatiir ~sonuglar1 ¢alismamiz
bulgusundan yiiksektir.

Bu ¢alismada, yetistiricilerin tamaminin %100.0 teke katim
yontemi olarak serbest asim yodntemini tercih ettikleri
saptanmistir.

Kandemir ve ark. (2015) gére, Izmir'de yaptiklar1 bir
calismada, isletmelerin tamaminda (%100) kog¢/teke katim
yontemi serbest asim oldugunu bildirmistir. Literatiire ait
bu deger ile calismamiz sonuglar1 benzerdir. Acar (2010),
Nigde ili keci yetistiriciligi yapan isletmelerde teke
katiminda %76.97’sinin serbest asim yo6ntemin, tercih
ettiklerini tespit etmistir. Ceyhan ve ark. (2015) gore,
Nigde’'de %76.3'li serbest teke katimi yaptiklarini tespit
etmislerdir. Karakus ve Akyol (2013). Van'da isletmelerin
%95.08’'inde kog/teke katimi serbest asim seklinde
yapildigin1 bildirmislerdir. Bu literatiirlerde belirtilen
degerler calismamiz sonucundan daha diisiik oldugu
gozlenmistir.

Bu calismada damizlikta kullanma yasi en yiiksek %70.0
oran ile 18 aylik yas olarak tercih edildigi tespit edilmistir.

Ceyhan ve ark. (2015) gore, Nigde ilindeki isletmelerde
erken yasta damizlikta kullanim orani %5.3 iken, 12
ayliktan yukar1 damizlikta kullananlarin orani %94.7’dir.
Ik defa damizhkta kullanim yas1 12 ay (%2.6), 15 ay
(%64.2), 18 ay (%50) ve 24 aylik yas (%13.2) olarak
belirlemislerdir. Calismamiz sonu¢ degeri (%70) bu
literatiirde belirtilen 18 ay (%50) oranindan olduke¢a
yliksektir. Acar (2010), Nigde ili keci yetistiriciligi
isletmelerindeki disi cepiclerin %38.18'i 8 ile 12 aylk
dénemde iken, %11.52’si ise 24 aylik yasa ulastiklarinda
damizlikta kullanildigini bildirmistir. Calismamiz bulgusu
bu literatiirdeki degerden farkli ve yiiksektir. Erdem
(2019), Usak ilinde disilerin ilk damizlikta kullanilma yasi
%44.7 oraninda 15 aylik, %32.6 oraninda 18 aylik, %18.9
oraninda da 12 aylik olarak belirlemistir. Bu literatiirdeki
sonug, calismamiz bulgu degerinden oldukea diistiktiir.

Kandemir ve ark. (2015) gére, izmir ilinde (%97.1)
kog/tekelerin siirlide bulunma siiresi 6 ay ve lizeridir.
Isletmelerin genelinde yas1 12 ay ve ilizerinde erkek
(%85.9) ve disi hayvanlar (%60.7) damizlikta
kullanilmakta olup, dagdaki isletmelerde bu oranlar (%100
ve %91.4) ovadakilere (%70.6 ve %29.4) gore daha yiiksek
olarak bildirmislerdir. Bu literatiir degeri ile ¢alismamiz
degeri oldukgca farklidir.

Bu arastirmada dogum zamaninin %60.0 orani ile nisan-
mayis aylarinda oldugu saptanmistur.

Ceyhan ve ark. (2015) gore, Nigde ilinde dogumlarin daha
¢ok (%68.4) Subat-Mart aylarinda olmaktadir. Bunu
%23.7’'lik  oran ile Nisan-Mayis aylar1 izledigini
bildirmislerdir. Bu arastirmaya ait bulgu ile ¢alismamiz
sonucu benzerdir.

Bu ¢alismada, emistirme siiresi %100.0 ile 60 giin stirdigi;
emistirme seklinin ise %70.0 ile sabah-aksam oldugu tespit
edilmistir.
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Acar (2010), Nigde ilinde oglaklarin 9%93.33"liniin
emistirme yaptiklar,, %95.15'inin emistirmeyi sabah-
aksam yaptiklari belirlenmistir. Bu literatiirdeki emistirme
sekli bulgu degeri calismamiz degerinden oldukga
yliksektir. Ceyhan ve ark. (2015) gore, isletmedeki oglaklari
(%52.6) sabah ve aksam emistirirken, giinde 3 defa
emzirenlerin orani %34.2, sadece sabah emistirenlerin
orani %5.3 ve sadece aksam emistirenlerin orani da %7.9
olarak tespit etmislerdir. Bu literatiirde saptanan
emistirme sekli bulgu degeri ¢alismamiz degerinden daha
diisiktir.

Isletme gelirleri; bu ¢alismada, yetistiricilerin tamaminin
%100.0 islemedeki en dnemli gelir kaynagi olarak keci siitii
+ et cevabini verdikleri belirlenmistir.

Ceyhan ve ark. (2015) gore, isletme gelirlerinin %50’si keci
stitiinden saglandigin1  belirlemislerdir. Literatiire ait
sonuclardan ¢alismamiz bulgusu farkl ve ytliksektir.

Bu ¢alismada, beslemenin %98.6 ile mera ve elden besleme
seklinde yapildig1; %100.0 ile kegilere kesif yem verdikleri;
%70.0'nin kesif yemi yemciden aldiklarini; kaba yem olarak
samani tercih edenlerin %100.0 oldugu; teke katim
doneminde ek yemleme yapmak verimi artirmaktadir
sorusuna katilimcilarin %50.0 ile katiliyorum cevabini
verdikleri tespit edilmistir.

Kandemir ve ark. (2015) gore, isletmelerin yarisina
yakininda (%45.2) kullanilan kaba yemi saman
olustururken, kalan kisminda kuru ot ve misir silaji gibi
diger yem kaynaklar1 olusturmaktadir. Arastirma alani
genelinde isletmelerin kiiciik bir bolimiinde (%14.9) hic¢
karma yem kullanilmaz iken, biiyiik bir bélimiinde (%70)
ise besi yemi kullanildigini bildirmislerdir. Calismamiza ait
bul degerleri bu literatiir bildirisinden farklidir.

Bu c¢alismada, katilimcilarin %91.4't kirkim yapiyor
musunuz? sorusuna evet dedikleri; kegilerde kirkim zamani
olarak ise %88.6 ile temmuz ay1 oldugu tespit edilmistir.

Erdem (2019), Usak ilinde %87.1 oram ile kirkim
yaptiklarini ve bunu %52.3 orani ile Haziran ayinda
yaparlarken %33.3 oram ile Temmuz ayinda yaptiklari
saptanmistir. Bu literatiir sonucuna gore, ¢alismamiz
sonuglari farkli ve yliksektir. Yildiz ve Aygiin (2021), Van’da
kirkim islerini mayis-eylill aylar1 arasinda yaptiklarini
belirlemislerdir. Ke¢i ve tekelere kirkim yapilmasi
durumunda bunu %12.5 orani ile Haziran ayinda yaptiklari
belirtilmistir. Bu literatiir sonuglar1 calismamiz degerinden
daha disiik, kirkim mevsimleri ise farklidir. Dellal ve ark.
(2002) gore kecilerin kirkimlarinin %60.6 orani ile Mayis
ve Temmuz aylarinda yapildig1 ve alet ve ekipman olarak
%99.6 oram1 ile kirkim makasmmin  kullanildig
bildirmislerdir. Bu literatiire ait kirkim yapanlar orani,
calismamiz sonuglarindan oldukga diistik, kirkim mevsimi
ise yaklasik benzerdir.

Bu calismada, Pandemi (COVID-19 salgin) hakkinda bilgi
diizeyiniz? sorusuna %68.6 oraninda iyi cevabini
verdikleri; COVID-19 salgininin hayvanciligi olumsuz ydonde
etkiledigi fikrine katiliyor musunuz? sorusuna %44.3
oraninda katiliyorum, %42.9 oraninda ise Kesinlikle
katiliyorum cevabini verdikleri; COVID -19 salgini éncesi ve
sonrast arasinda kazancinmiz olumsuz etkilendi mi?
sorusuna %57.1 ile kesinlikle katiliyorum cevabi verdikleri;
Salginin uzun yillar siirmesi halinde olusacak gida talebinin
karsilanmasinda hayvan yetistiriciligine talep artar fikrine
katiliyor musunuz? sorusuna Kkatihmcilarin %47.1'i
katiliyorum,%27.1'i ise kararsizim cevabim verdikleri ve
Pandeminin (COVID-19 Salgini) daha uzun yillar siirmesi
halinde Kkeci yetistiriciliginin bitecegi fikrine katiliyor
musunuz?  sorusuna ise yetistiricilerin = %34.3’1
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katilmiyorum,%31.4'ic  kararsizim ve %24.3'0 ise
katiliyorum cevabini verdikleri tespit edilmistir.

Konya ilinde, COVID-19 salgininda isletmelerin %65'’i
faaliyetlerinde herhangi bir degisiklik yapmadigi, %30u
COVID-19 salginiyla birlikte yem fiyatlarindaki yiiksek artis
ve siit satis fiyatlarinin diisiik olmasindan dolay1 hayvan
sayilarin1 azalttiklarini sdylemislerdir. Ayni ¢alismada,
tarim isletmelerinin COVID-19 salginindan dolay1 bundan
sonraki liretimleri i¢cin herhangi bir planlama yapmadiklari
mevcut stratejilerine devam ettikleri belirlemislerdir.
Konya ilinde COVID-19 salginindan dolay1 %63.90’1nda
toplam gelirde bir azalma olmadig1 %36.10’'unda azalma
oldugu ve bu azalmaya karsi baz telafi yollarina gittikleri
belirlendigi bildirilmistir. Alman telafi ydntemlerinin
basinda borg erteleme ve gerek tarimsal gerekse tarim disi
masraflarinin azaltilmasi gelirken bunu kredi ¢ekme,
komsu-akrabadan bor¢ alma, sosyal yardim alma ve tarim
dist mevsimlik is¢i olarak ¢alisma takip etmektedir.
%9.96’s1 ise herhangi bir telafi yoluna gitmemis mevcut
geliri ile devam etmis olduklarini tespit etmislerdir
(BDUTAEM 2021).

Sonu¢ olarak; Antalya ili ve ilgeleri cografi ve iklimsel
ozellikleri agisindan kegi yetistiriciligine uygun bir ortama
sahiptir. Aragtirmanin yapildig1 Manavgat ilgesindeki keci
yetistiriciligi faaliyeti, isletmelerin en ©nemli gelir
kaynagini olusturmaktadir. Ayrica Kkegi yetistiriciliginin
geleneksel Anadolu yorik kiltiri icindeki 6nemi ve
kusaklara aktarimi da olabildigince korunmaktadir. Antalya
ili ve Manavgat ilgesi genel olarak kiiciikbas yetistiriciligi
icin elverisli bir cografi konum ile dogal bir ekosisteme
sahiptir. Bolgedeki mevcut cayir-meralar, yaygin maki ve
ormanlik alanlan ile dzellikle kegi yetistiriciligine uygun
ortam saglamaktadir. Calisma kapsaminda Manavgat
ilcesinde en fazla Kil kegisi ve Kil kecisi melezi
yetistiriciliginin  hakim oldugu saptanmistir. Keci
yetistiriciliginin {iretimsel boyutu ile hem insanlarin
beslenmesinde hem de pek cok sektdrde stratejik bir 5neme
sahip oldugu bilinmektedir. Dolayis1 ile Tirkiye'de
yetistirilen farkli genetik varyasyonlara sahip keci
irklarinin - ve  6zelliklede yerli gen kaynaklarimizin
korunmasina yonelik politikalarin gelistirilmesi, yoreye
6zgli daha verimli ve Kkaliteli 1rklarin tespit edilmesi,
yayginlastirilmasi, 6rgiitlenme ile pazar sorununun ¢ézimi
gibi konular iizerine daha fazla odaklanilmahdir. Kaliteli ve
giivenli gidanin temini agisindan; bolgesel ve ulusal keci
yetistiriciligi yapan tiim sektér paydaslarinin durumunun
iyilestirilmesi, gelistirilmesi ve desteklenmesi oldukga
onemlidir.
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0z Okiiler flora atin yasadigi ortam, iklim, cografya vb. bircok etkenden etkilenebilir. Bu ¢alismanin amacini

Diyarbakir Hipodromunda yaris kosan ve hipodroma yakin ciftliklerde yaris kosmayan saglikli yaris atlarinda
bakteriyel ve fungal okiiler floray1 belirlemek ve belirlenen bakteri ve mantar tiirlerini tanimlamak
amaglandi. Calisma grubunu degisik yas ve cinsiyette Diyarbakir Hipodromunda bulunan yaris kosan 28 ve
hipodrom yakinlarindaki giftliklerde yaris kosmayan 28 safkan Arap ve Ingiliz atina ait 112 saghkl géz
olusturdu. Saghkli gozlerin medial kantusundan steril swaplarla siirlintii alinarak soguk zincirde Dicle
Universitesi Veteriner Fakiiltesi Mikrobiyoloji Laboratuvarina ulastirilarak konjunktival florada bulunan
bakteri ve fungal etkenlerin izolasyonu ve identifikasyonu yapildi. Hipodrom grubundaki atlarda
bakteriyolojik lireme oraninin %94.64, fungal iiremenin ise %28.57 oldugu, ¢iftlik grubundaki atlarda
bakteriyolojik iiremenin %100, fungal iremenin ise %14.29 oldugu tespit edildi. Degerlendirilen konjunktival
svap orneklerinin izole ve identifiye edilen bakterilerin hipodrom grubunda %87.79'unun Gram pozitif,
%12.21'inin Gram negatif, ¢iftlik grubunda ise %82.56’sinin Gram pozitif, %17.43’linlin de Gram negatif
oldugu belirlendi. Her iki grupta da mikrofloranin biiylik ¢ogunlugunu Staphylococcus spp. tarafindan
olustugu goriildii. Sonug olarak, atlarda belirli araliklarla konjunktival floranin belirlenmesinin olasi bir
kornea veya goz hasarinda izlenecek tedavinin belirlenmesine yardimci olacagi; ayrica erken miidahale ile
kornea hasarina bagl gérme kayiplarinin éniine gegcilebilecegi diisliniilmektedir.

Anahtar Kelimeler: At, Bakteriyel flora, Fungal flora, Gram pozitif bakteri, Gram negatif bakteri.

ABSTRACT Ocular Bacterial and Fungal Flora in Clinically Healthy Horses in Diyarbakir

The ocular flora can be affected by many factors such as the environment in which the horse lives, climate,
geography, etc. The aim of this study was to determine the bacterial and fungal ocular flora and to define the
determined bacterial and fungal species in healthy racehorses that race at Diyarbakir Hippodrome and do not
race in farms close to the Hippodrome. The study group consisted of 112 healthy eyes of 28 Thoroughbred
Arabian and British horses of different ages and genders, which raced in the Diyarbakir Hippodrome and 28
did not race in the farms near the Hippodrome. Bacterial and fungal agents in the conjunctival flora were
isolated and identified by swabbing with sterile swaps from the medial canthus of healthy eyes and
transported to Dicle University Veterinary Faculty Microbiology Laboratory in a cold chain. Bacteriological
growth was 94.64%, fungal growth was 28.57% in the hippodrome group, bacteriological growth was 100%
in the farm group, and fungal growth (14.29%) was detected. It was determined that of the evaluated
conjunctival swab samples, 87.79% of isolated and identified bacteria were Gram-positive in the hippodrome
group, 12.21% were Gram-negative, 82.56% were Gram-positive and 17.43% were Gram-negative in the farm
group. Staphylococcus spp. formed the majority of the microflora in both groups. As a result, it is thought that
it will help to determine the conjunctival flora at regular intervals and to determine the treatment to be
followed in case of possible corneal or eye damage, and vision loss due to corneal damage can be prevented
with early intervention.

Keywords: Bacterial flora, Fungal flora, Gram-positive bacteria, Gram negative bacteria, Horse.

ark. 2017; Santibafiez ve ark. 2022). Hayvan ve insan gozii

GIRIS mikroflorasi, konak¢inin bagisiklik sistemi ile dengede
Atlar, diger tiirlere kiyasla kornea lezyonlarina daha kalan mantar ve bakteri tiirleri ile olusur. Atlarda
duyarh tiirlerdir. Clinki fiziksel aktiviteleri ve yasadiklar: konjunktival floray1 birgok bakteri ve mantar
cevre (toz, saman, Kir vs.) ile iliskili travmaya duyarh olusturmaktadir (Baran ve ark. 2015; Laus ve ark. 2016;
biiytik gozlere sahiptirler (Laus ve ark. 2016; Ferraira ve Ferndndez-Garayzabal ve ark. 2022; Fraczkowska ve ark.
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2022). Bu mikrobiyal flora, antibakteriyel maddeler
ireterek, diger mikroorganizmalarin biiylime yiizeyini
sinirlar. Kornea ve konjunktival epitel ylizeyindeki besin
icerigini azaltarak mikrobiyal patojenlere karsi koruma
saglar (Andrew ve ark. 2003; Baran ve ark. 2015; Laus ve
ark. 2016; Zak ve ark. 2018; Fernandez-Garayzabal ve ark.
2022). Yerlesik veya patojenik mikroorganizmalar
tarafindan enfekte olan kornea hasari, tedavisi zor
olabilen ve gorme kaybi ile sonuglanabilen keratit veya
enfekte kornea tilserlerine yol acabilir (Andrew ve ark.
2003; Ferraira ve ark. 2017; Fraczkowska ve ark. 2022;
Santibafiez ve ark. 2022). Bu durum performans atlarinda
yaris hayatinin sonlanmasina sebep olabilen 6nemli bir
hastaliktir. Okiiler mikroflora bir¢ok faktér tarafindan
etkilenebilmektedir (Andrew ve ark. 2003). Mevsim,
cografya, altlik yapisi, habitat ve hayvancilik, normal ve
hastalikli at gozlerinde mikrobiyal yiikii etkileyen
potansiyel degiskenler olarak 6ne siirilmiistiir (Andrew
ve ark. 2003; Baran ve ark. 2015; Laus ve ark. 2016).
Sicakllk ve nem gibi mevsimsel etkilerin de at
korneasinda etkili oldugu belirlenmistir. Okiiler floradaki
gecici  mikroorganizma  popiilasyonlar1  ¢evresel
kontaminasyondan olusur ve bu mikroorganizmalar kalic1
mikroorganizmalarla temas halindedir (Andrew ve ark.
2003). Atlarda konjuntival fungal floranin c¢evresel
faktorlerden etkilendigi diisiiniilmektedir. Bu nedenle
mevsimsel degisikliklerin de konjunktival fungal floray:
etkileyebilecegi ifade edilmektedir. Ahir ortaminda
bakilan atlarda konjunktival mantar yiikiiniin 6nemli
o6lctide daha yiiksek oldugu bildirilmistir (Andrew ve ark.
2003; Zafarnaderi ve Araghi-Sooreh 2017).

Bu calismada, Diyarbakir Hipodromunda yaris kosan ve
hipodroma yakin ciftliklerde yaris kosmayan saglikl yaris
atlarinda bakteriyel ve fungal okiiler florayi belirlemek ve
belirlenen bakteri ve mantar tiirlerini tanimlamak
amagland1.

Bakteriyolojik izolasyon i¢in g6z svaplar1 tamponlanmis
peptonlu su (Merck, 107228, Darmstadt, Germany)
icerisinde 37 °C'de 18-24 saat aerobik kosullarda inkiibe
edildi. Siv1 kiiltiirlerden alinan yaklasik 10 pL (bir 6ze
dolusu) kiltiir %5-7 koyun kani iceren kanli agara
(Merck, 110886, Darmstadt, Germany) MacConkey agara
(Merck, 05465, Darmstadt, Germany) ve eosin methylene
blue agara (EMB agar) (Merck, 103858, Darmstadt,
Germany) pasajlanarak 37 °C’de 18-24 saat aerobik
olarak inkiibe edildi (Markey ve ark. 2013). inkiibasyon
sonrasl olusan karisik kiltiirler nutrient agar (Condalab,
1060, Madrid, Spain) ve %5-7 koyun kanli agarda (Merck,
110886, Darmstadt, Germany) aym kosullarda
saflastirildi. izole edilen suslar Matris Destekli Lazer
Desorpsiyon/iyonizasyon Ugus Siiresi Kiitle
Spektrometresi (VITEK MS MALDI-TOF-BioMerieux,
Marcy I'Etoile, France) cihazina yiiklendi ve elde edilen
spektrumlar VITEK MS veri tabaninda analiz edilerek
identifiye edildi.

Mikolojik izolasyon i¢in alinan svaplar kloramfenikol
supplement [(0.05 mg/ml) Oxoid, SR0078, UK] eklenmis
sabouraoud dekstroz agara (SDA) (Oxoid, CM0041, UK)
ekildi ve 25 °C’de 21 giin inkiibe edildi. Besiyerleri tireme
yoniinden inkiibasyon stiresince her giin kontrol edildi.
Inkiibasyon siiresi ve sonunda olusan koloniler sekil,
pigmentasyon, ilireme siiresi gibi o6zellikler yoniinden
degerlendirildi. Makroskobik inceleme sonrasi kiiltiirler
selofan bant yontemi ile mikroskobik olarak incelendi ve
mikolojik suslarin cins ve tiir diizeyinde identifikasyonlar1
tamamlandi (Arda 2000; Markey ve ark. 2013).

MATERYAL VE METOT

Bu ¢alismanin hayvan materyalini Diyarbakir Hipodromu
cevresinde bulunan at ciftliklerinde yaris kosmayan
(n=28) ve hipodromda bulunan (n=28) yaris kosan
toplam 56 Safkan ingiliz ve Arap atina ait 112 goz
olusturdu. Calisma, Dicle Universitesi Hayvan Deneyleri
Yerel Etik Kurulu'nun 21.01.2023 tarih ve E-35582840-
020-436707 sayili izni ile yapilmistir. Calismaya alinan
atlar 2-10 yas araligindaydi. Ciftlik se¢imi yapilirken
rakim, sicaklik gibi ¢evresel faktérleri minimanize etmek
icin hipodroma yakin olmasina 6zen gosterildi.

Calismaya dahil edilen atlarin ilgililerinden ata yakin
tarihte herhangi bir enfeksiyona bagh antibiyotik
kullanilip kullanilmadigina yoénelik bilgiler alindi. Svap
allmmna yakin bir tarihte enfeksiyon geciren veya
antibiyotik tedavisi yapilan atlar c¢alisma kapsamina
alinmadi. Calismaya dahil edilen atlarin saglikli olmasina
6zen gosterildi.

Svab alimindan 6nce, herhangi bir okiiler patolojinin olup
olmadiginin belirlenmesi i¢in her iki géz oftalmoskop ile
(Gowllands, Halogen otoskop/oftalmoskop seti, ingiltere)
muayene edildi. Sadece normal eklentileri ve 6n segmenti
olan ve Kklinik okiiler agri, okiiler akint1 veya konjunktivit
belirtileri olmayan atlar ¢alismaya dahil edildi. Uciincii
gbz kapaginin On yiizeyinden ve alt goz kapagindan
topikal anestezi olmaksizin siriintiler, Ugilincli goz
kapaginin 6n yiizeyini ortaya ¢ikarmak i¢in kiire tist goz
kapagindan retropulse edilerek ve alt goz kapagi ters
cevrilerek toplandi. Alinan 6rnekler soguk zincirde Dicle
Universitesi Veteriner Fakiiltesi Mikrobiyoloji Anabilim
Dali Laboratuvarina ulastirildi.
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Calisma materyalini degisik yas ve cinsiyette hipodromda
yaris kosan ve at ciftliklerinde yaris kosmayan 56 (n=28
hipodrom, n=28 ciftlik) safkan Ingiliz (n=11 hipodrom,
n=9 ciftlik) ve Arap (n=17 hipodrom, n=19 ciftlik) atina
ait 112 goz olusturdu. Calisma kapsamina alinan atlar 2-
12 yas araliginda, 32’si disi ve 24’11 ise erkekti.

Ciftlikte bulunan yaris kosmayan 28 ata ait 56 goz
florasinin tamaminda bakteriyolojik tireme (%100), 8 goz
florasinda ise ayrica fungal tireme (%14.29) tespit edildi.
Bu grupta toplam 109 bakteri, 8 fungal etken izole ve
identifiye edildi. Ciftlikten alinan géz svaplarindan elde
edilen bakteriyel ve fungal etkenlerin dagilimi tablo 1’de
gosterilmistir.

Tablo 1: Ciftlik atlarindan alinan svap orneklerinden
izole ve identifiye edilen bakteriyel (n=109) ve fungal
(n=8) etkenlerin dagilimi.

Table 1: Distribution of bacterial (n=109) and fungal
(n=8) agents isolated and identified from swab samples
taken from farm horses.

Bakteriyolojik ve Mikolojik Etken Ad1 n %
Bacillus cereus 23 21.10
Staphylococcus equorum 17 15.60
Enterococcus faecium 14 12.84
Enterobacter cloacae complex 13 11.93
Staphylococcus lentus 11 10.10
Staphylococcus xylosus 9 8.26
Kocuria kristinae 6 5.50
Enterococcus casseliflavus 5 4.49
Acinetobacter haemolyticus 4 3.67
Bacillus licheniformis 3 2.75
Bacillus pumilus 2 1.83
Klebsiella oxytoco 2 1.83
Aspergillus niger 6 75
Penicillium spp. 2 25
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Hipodromda bulunan ve yaris kosan 28 ata ait 53 goz
florasinda bakteriyolojik ireme (%94.64), 15 goz
florasinda ise ayrica fungal tireme (%28.57) tespit edildi.
Bu grupta toplam 213 bakteri, 16 fungal etken identifiye
ve izole edildi. Ug¢ (%5.36) gozde herhangi bir
bakteriyolojik ve fungal iireme belirlenmedi. Hipodromda
bulunan atlardan alinan goz svaplarindan elde edilen
bakteriyel ve fungal etkenlerin dagilimi tablo 2’de
ozetlenmistir.

Tablo 2: Hipodromda bulunan atlardan alinan svap
orneklerinden izole ve identifiye edilen bakteriyel
(n=213) ve fungal (n=16) etkenlerin dagilimi.

Table 2: Distribution of bacterial (n=213) and fungal
(n=16) agents isolated and identified from swab samples
taken from horses in the Hippodrome.

Bakteriyolojik ve Mikolojik Etken Ad1 n %

Staphylococuc vitulinus 46 21.60
Staphylococcus sciuri 46 21.60
Staphylococcus epidermidis 39 18.31
Staphylococcus lentus 35 16.43
Kocuria kristinae 18 8.45
Klebsiella pneumoniae 11 5.16
Rhizobium radiobacter 4 1.88
Bacillus thurigiensis 3 1.41
Alcaligenes faecalis 3 1.41
Acinetobacter haemolyticus 3 1.41
Escherichia coli 3 1.41
Sphingobacterium spiritivorum 2 0.94
Penicillium spp. 14 87.50
Rhizomucor spp. 1 6.25
Aspergillus niger 1 6.25

Hipodrom grubunun konjunktival svap orneklerinden
izole ve identifiye edilen bakterilerin %87.79’'unun
(n=187) Gram pozitif, %12.21’inin (n=26) Gram negatif
oldugu; ciftlik grubunda ise bakterilerin %82.56’sinin
(n=90) Gram pozitif, %17.43’lniin de (n=19) Gram
negatif oldugu belirlendi.

TARTISMA VE SONUC

Yaris atlarinda okiiler hastaliklarin ve
komplikasyonlarinin, yaris hayatini etkiledigi kadar
atlarin yasam Kkalitesi ve degeri iizerinde biiytlik etkisi
vardir. Atin refahin1 bozabilecek bu durumlarla iligkili
agriya ek olarak, kornea lezyonlar1 gérmeyi kismi veya
tamamen etkileyebilir. Bu durum atin yaris hayatinin
(Paschalis-Trela ve ark. 2017). Atlarda gozlerin anatomik
yapis], konumu ve ¢ok belirgin olmasi nedeniyle kornea
hasarina yatkindir. At yuvarlanirken, kosarken, yarisirken
goze giren kum, kii¢lik tas parcaciklari, toprak, saman gibi
yabanci cisimler korneada ylizeysel veya derin hasarlar
olusturabilir. Bunun gibi ve/veya bagisiklik sisteminin
zayifladigr durumlarda konjunktival florada bulunan ve
cevreden gelen mikroorganizmalar veya fungal etkenler
tarafindan enfekte olan kornea hasari, tedavisi zor
olabilen ve goérme kaybina neden olabilen Keratit,
keratomikoz veya enfekte Kkornea iilserlerine yol
acmaktadir (Andrew ve ark. 2003; Ferraira ve ark. 2017;
Santibafiez ve ark. 2022). Atlarda akut asamada iilseratif
keratitin hem bakteri hem de mantar etkenlerden olusan
normal konjunktival floradan kaynaklandigi ifade
edilmektedir (Johns ve ark. 2011; Hampson ve ark. 2019;
Scott ve ark. 2019). Bu sebeple ¢alismada konjunktival
floranin etkilenmeyecegi sekilde oftalmik muayenede
patoloji saptanmayan saglkli goézler ve son ii¢ ayda

herhangi bir antibiyotik tedavisi gérmeyen saglikh atlar
calisma kapsamina alind.

Atlarda konjunktival mikrofloranin detaylandirildigi
bircok calismada Gram pozitif bakterilerin fazla oldugu
bildirilmistir. (Andrew ve ark. 2003; Dass ve ark. 2013;
Baran ve ark. 2015; Ferreira ve ark. 2017; Scott ve ark.
2019). Staphylococcus spp. ve Bacillus spp. konjunktival
mikrofloranin bir par¢asini olusturan Gram pozitif
mikroorganizmalar ve goéz problemi olmayan atlarin
okiiler konjunktivalarindan en sik izole edilen
bakterilerdir (Baran ve ark. 2015; Ferraria ve ark. 2017;
Soimala ve ark. 2018). Andrew ve ark. (2003) yaptiklari
bir calismada Staphylococcus spp. ve Bacillus spp.
belirlediklerini, ancak en fazla Corynebacterium spp.’u
izole ettiklerini bildirmisledir. Bu ¢alismada toplamda 21
farkl bakteri ve 3 farkli mantar tiirii tespit edildi. Her iki
gruptan elde edilen izolatlarda da ¢ogunlukla Gram pozitif
(%82.56 ciftlik grubu, %87.79 hipodrom grubu)
bakterilerin tiredigi gozlendi. Ciftlik grubunda en fazla
Staphylococcus spp. ve Bacillus spp. tirleri izole edilirken;
hipodrom grubunda Staphylococcus spp. ve Kocuria
kristinae bakterisi izole edildi. Tablo 1 ve Tablo 2’de
belirtildigi gibi her iki grupta da belirlenen bakteri
cesitleri birbirinden farkliydi. Bu durumun atin barindig:
ortam ile iliskili veya hipodromda yaris kosmasina bagh
goze girebilecek toz, kum gibi yabanci cisimlere bagh
oldugu ifade edilebilir.

Konjunktivada Gram pozitif ve Gram negatif bakteriler
gibi mantarlarin da mikrofloranin bir parcasi oldugu
distinilmektedir. Atlarda fungal konjunktival floranin
bilinmesi, keratomikoz gibi fungal okiiler hastaliklarin
belirlenmesi acgisindan 6nem arz etmektedir (Khosravi ve
ark. 2014; Zafarnaderi ve Araghi-Sooreh 2017; Hampson
ve ark. 2019; Walsh ve ark. 2021). Jhons ve ark. (2011)
Ingiltere’de saglikh atlarda yaptiklar1 bir calismada,
calisma kapsamina alinan atlarin %13’tinde (n=8) Mucor,
Absidia ve Aspergillus spp. tiirlerinin izole ettiklerini ifade
etmislerdir. Isvicre’de yapilan bir arastirmada (Voelter-
Ratson ve ark. 2014) ¢alisma kapsamina alinan saghkl at
gozlerinin %92’sinde fungal iireme belirlendigi ve en
yaygin  olarak  Alternaria,  Eurotium,  Rhizopus,
Cladosporium, Aspergillus ve Penicillium spp. izole edildigi
one siriilmektedir. Khosravi ve ark’lar1 (2014) ise
calismaya dahil ettikleri atlarin %77’sinde mikolojik
lireme tespit ettiklerini ve en fazla Aspergillus (%19.9),
Rhizopus (%15.9) ve Penicillium spp. (%15.1) izole
ettiklerini  bildirmislerdir. Bu g¢alismada hipodrom
grubunda degerlendirmeye alinan gozlerin %14.29’unda
(n=8), ¢iftlik grubunda ise %26.79’'unda (n=16) mikolojik
tireme belirlendi. Hipodrom grubunda Penicillium spp.
(n=14, %87.5), Rhizomucor spp. (n=1, %6.25), Aspergillus
niger (n=1, %6.25), ¢iftlik grubunda ise Aspergillus niger
(n=6, %75), Penicillium spp. (n=2, %25) izole edildi.
Khosravi ve ark. (2014) farkl at irklarinda yaptiklar bir
calismada belirledikleri fungal izolatlarin birbirine benzer
oldugunu ve bu durumun hayvan bakimi, iklim, yem vb.
benzer c¢evresel faktorlerden kaynaklanabilecegini
vurgulamislardir. Bu ¢alismada da belirlenen fungal
izolatlar bibirine yakin belirlendi. Calismamizda rakim ve
iklim gibi c¢evresel faktorler arasindaki fark minimize
edilmeye calisildl. Ancak atlarin barindiklar: ahirlarin ve
yarls kosmanin nispeten okiiler florayr etkiledigi
diistiniilebilir.

Konjunktival flora cografi konum, iklim, mevsim, ahirin
althginin tipi, yasadigl c¢evre, yem ve hayvancilik gibi
bir¢ok faktoérden etkilenmektedir (Andrew ve ark. 2003;
Jhons ve ark. 2011; Bonelli ve ark. 2014; Baran ve ark.
2015). Ornegin 1liman iklimlerde saglikh gbzlerde
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konjuntival mantar varligimmin sicak nemli iklimlerde
bulunanlardan daha az oldugu bildirilmistir (Stoppini ve
ark. 2003; Barsotti ve ark. 2006). Barsotti ve ark. (2006)
Italya’da yaptiklari bir calismada Stoppini ve ark. (2003)
yaptiklari ¢alismaya atif yaparak nemin en yiiksek oldugu
yaz aylarinda c¢alismalarini yapmis ve calismalarinda
Aspergillus, Cladosporium, Mucor, Paecylomyces, Fusarium,
Trichoderma, Drechslera, Alternaria, Candida spp. ve
Cryptococcus sp. izole ettiklerini bildirmislerdir. Bu
calismada okiiler floranin iklim ve cografi konum gibi
cevresel faktorlerden etkilenmemesi igin  ¢iftlik
grubundaki atlar hipodroma yakin ciftliklerden secildi.
Ancak yasadiklari ortam ve bakim sartlariin (ciftliklerde
bulunan atlarin agik manejda birarada olmasi,
hipodromlardaki atlarin diger atlardan ari olmalari ve bas
bolgesi ve tiim viicudun ayni havlu ve malzemelerle
temizlenmesi) ve yarisin (yaris esnasinda goze giren kum,
toz vs.) goz florasindaki bakteri ve fungal cesitliligine
etkisinin oldugu sdylenebilir.

Sonug olarak, saglikll atlarda goziin anatomik yapis1 ve
konumu yaralanma ve enfeksiyona predispozisyon
olusturmaktadir. Ayrica saglikh atlarda konjunktival
floranin bir¢ok cevresel faktorden etkilendigi ve goz
florasinda bulunan gram pozitif, gram negatif ve fungal
etkenlerin vicut direnci distigliinde veya gozin
anatomik yapilarinda meydana gelebilecek lezyonlarda
ciddi  enfeksiyon ve  hasarlar  olusturabilecegi
unutulmamalhdir. Géziin mikolojik ve bakteriyolojik
mikroflorasinin belirlenmesinin atlarda g0z
enfeksiyonlarinin (konjunktivit, keratit vb) tedavisinin
planlanmasi, enfeksiyonun kontroliiniin saglanmasi ve
kornea  defektlerine  baghh  gérme  kayiplarinin
o6nlenmesinde 6nemli olacagi goriisiindeyiz.

CIKAR CATISMASI

Yazarlar bu c¢alisma igin herhangi bir ¢ikar catismasi
olmadigini beyan ederler.

TESEKKUR VE BILGILENDIRME

Diyarbakir Hipodromu At Hastanesi ¢alisanlarina
yardimlarindan dolay: tesekkiir ederiz.

YAZAR KATKILARI

Fikir/Kavram: EC
Denetleme/Danigsmanlik: EC, NKS
Veri Toplama ve/veya Isleme: EC, NKS
Analiz ve/veya Yorum: EC, NKS
Makalenin Yazimi: EC

Elestirel inceleme: EC, NKS

KAYNAKLAR

Andrew SE, Nguyen A, Jones GL, Brooks DE (2003). Seasonal effects on
the aerobic bacterial and fungal conjunctival flora of normal
thoroughbred brood mares in Florida. Vet Ophthalmo, 6 (1), 45-50.

Arda M (2000). Mantarlarin genel karakterleri. Arda M (Ed). Temel
Mikrobiyoloji (s. 315-367). Medisan Yayinevi, Ankara.

112

Baran V, Ozaydin I, Geng O et al. (2015) The Effects of High and Low
Altitudes on Conjunctival Flora in Sport and Work Horses: A Field
Study in the Northeast Anatolia Region of Turkey (Kars and Igdir).
Kafkas Univ Vet Fak Derg, 21 (4), 477-481.

Barsotti G, Sgorbini M, Nardoni S, Corazza M, Mancianti F (2006).
Occurrence of Fungi from Conjunctiva of Healthy Horses in Tuscany,
Italy. Vet Res Commun, 30 (8), 903-906.

Bonelli F, Barsotti G, Attili AR et al. (2014). Conjunctival bacterial and
fungal flora in Clinically normal sheep. Vet Rec Open, 1 (1), 1-5.

Dass SP, Neelam S, Kumar GR, Parul S (2013). Aerobic bacterial flora
of the normal conjunctiva at high altitude area of Shimla Hills in
India: a hospital study. Int ] Ophthalmol, 6 (5), 723-726.

Ferreira ARA, Santana AF, Almeida ACVR et al. (2017) Bacterial
culture and antibiotic sensitivity from the ocular conjunctiva of
horses. Ciéncia Rural, Santa Maria, 47 (6), e20160753.

Fernandez-Garayzabal JF, LaFrentz S, Casamayor A et al. (2022).
Corynebacterium conjunctivae: A New Corynebacterium Species
Isolated from the Ocular Surface of Healthy Horses. Anim, 12 (14),
1827.

Fraczkowska K, Zak-Bochenek A, Siwinska N, Rypula K, Ploneczka-
Janeczko K (2022). Aerobic Commensal Conjunctival Microflora in
Healthy Donkeys. Anim, 12 (6), 756.

Hampson ECGM, Gibson JS, Barot M, Shapter FM, Greer RM (2019).
Identification of bacteria and fungi sampled from the
conjunctivalsurface of normal horses in South-East Queensland,
Australia. Vet Ophthalmol, 22 (3), 265-275.

Johns IC, Baxter K, Booler H, Hicks C, Menzies GN (2011).
Conjunctival bacterial and fungal flora in healthy horses in the UK.
Vet Ophthalmol, 14 (3), 195-199.

Khosravi AR, Nikaein D, Sharifzadeh A, Gharagozlou F (2014).
Ocular fungal flora from healthy horses in Iran. ] Mycol Méd, 24 (1),
29-33.

Laus F, Faillace V, Attili V et al. (2016) Conjunctival bacterial and
fungal flora in healthy donkeys in Central Italy. Large Animal
Review, 22 (3), 137-142.

Markey B, Leonard F, Archambault M, Cullinane A, Maguire D
(2013). Clinical Veterinary Microbiology. 2th. Edition. Missouri,
Mosby Elsevier, USA.

Paschalis-Trela K, Cywinska A, Trela ] et al. (2017). The prevalence
of ocular diseases in polish Arabian horses. BMC Veterinary
Research, 13 (1), 319.

Santibafiez R, Lara F, Barros TM et al. (2022). Ocular Microbiome in a
Group of Clinically Healthy Horses. Anim, 12 (8), 943.

Scott EM, Arnold C, Dowell S, Suchodolski JS (2019). Evaluation of
the bacterial ocular surface microbiome in clinically normal horses
before and after treatment with topical neomycin-polymyxin-
bacitracin. Plos One, 14 (4), e0214877.

Soimala T, Liibke-Becker A, Schwarz S et al. (2018). Occurrence and
molecular composition of methicillin-resistant Staphylococcus
aureus isolated from ocular surfaces of horses presented with
ophthalmologic disease. Vet Microbiol, 222, 1-6.

Stoppini R, Barbasso E, Peruccio C, Ratto A, Gallo G (2003).
Cheratomicosi equina in Italia Settentrionale: 13 casi clinici (1998-
2002). Ippologia, 4, 13-28.

Walsh ML, Meason-Smith C, Arnold C, Suchodolski ]S, Scottl EM
(2021) Evaluation of the ocular surface mycobiota in clinically
normal horses. Plos One, 16 (2), e0246537.

Voelter-Ratson K, Unger L, Spiess BM, Simon A (2014). Evaluation of
the conjunctival fungal flora and its susceptibility to antifungal
agents in healthy horses in Switzerland. Vet Ophthalmol, 17 (1), 31-
36.

Zafarnaderi S, Araghi-Sooreh A (2017). Ocular fungal flora in healthy
donkeys in Iran. Veterinary Journal of Equine Sciences, 1 (1), 1-6.
Zak A, Siwinska N, Slowikowska M et al. (2018). Conjunctival aerobic

bacterial flora in healthy Silesian foals and adult horses in Poland.
BMC Veterinary Research, 14 (1), 261.



Van Vet ], 2023, 34 (2) 113-118

Van Veterinary Journal V"“.‘&J&ﬁf\‘l"“"

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

Cite this article as: Kara E, Kara H (2023). Study of the Effects of Modified Colostrum Feeding Method on Passive __!
Transfer Success in New-born Calves and Comparison with the Classical Method. Van Vet J, 34 (2), 113-118. DOI: -
https://doi.org/10.36483 /vanvetj.1247020

ISSN: 2149-3359 Original Article e-ISSN: 2149-8644

Study of the Effects of Modified Colostrum Feeding Method on Passive Transfer Success
in New-born Calves and Comparison with the Classical Method

Erdal KARAL* Halime KARA?

1 Kirikkale University, Faculty of Veterinary Medicine, Department of Internal Medicine, 71450, Kirikkale, Tiirkiye
2 Ankara Yildirim Beyazit University, Health Services Vocational School, Laboratory and Veterinary Health Program, 06760, Ankara, Tiirkiye

Received: 03.02.2023 Accepted: 18.05.2023

ABSTRACT In this study, it was aimed to evaluate a new colostrum feeding protocol in terms of passive transfer success.
In the study, 70 calves each from two different farms with similar characteristics except colostrum feeding
protocols were used. According to the modified method, new-born calves were given as much colostrum as
the calf could drink, once every 3 hours, a total of 5 times in the first 12 hours. After 12 hours, as in the
classical method, 2.5 liters of colostrum was given to the calves in the morning and evening, and then the
calves were fed with milk. The amount of colostrum consumed by the calves fed with the modified method at
each meal was recorded, and the blood IgG levels were measured using the ELISA method. In the first 5
feedings made in the modified method, the calves drank an average of 5.51 L colostrum in the first 12-hour
period, 2.52 L in the first feeding, 0.86 L in the second feeding, 0.52 L in the third feeding, 0.98 L in the fourth
feeding, and 0.63 L in the fifth feeding, respectively. While the mean blood IgG level of the calves in the
modified colostral feeding group was 37.33 mg/ml, it was measured as 31.04 mg/ml in the classical colostral
feeding group. As a result, with this difference made in the colostrum feeding method, the blood IgG levels of
the calves reached a significantly higher level compared to the classical method.

Keywords: Calf, Colostrum, Cow, 1gG, Passive immune transfer.

0z Yeni Dogan Buzagilarda Modifiye Kolostrum Besleme Yénteminin Pasif Transfer
Basarisina Etkilerinin Arastirilmasi ve Klasik Metot ile Karsilastirilmasi

Bu ¢alismada, yeni bir kolostrum besleme protokoliiniin pasif transfer basarisi yoniinden degerlendirilmesi
amaglanmistir. Calismada kolostrum besleme protokolleri disindaki 6zellikleri benzer olan iki farkl ¢iftlikten
70’ er buzagi kullanilmistir. Modifiye metotta, yenidogan buzagilara her 3 saatte bir, ilk 12 saatte toplam 5 kez
buzaginin igebildigi kadar kolostrum igirilmistir. 12 saat sonraki beslemelerde klasik metotta oldugu gibi
sabah ve aksam 2.5 litre kolostrum ve devaminda siitle besleme yapilmistir. Modifiye metotla beslenen
buzagilarin her 6glinde igtikleri kolostrum miktarlar1 kaydedilmis, kan IgG seviyeleri ise ELISA metodu
kullanilarak ol¢iilmiistiir. Modifiye metotta yapilan ilk 5 beslemede sirasiyla; birinci beslemede 2.52 L, ikinci
beslemede 0.86 L, {iclincii beslemede 0.52 L, doérdiincii beslemede 0.98 L ve besinci beslemede 0.63 L olmak
izere ilk 12 saatlik periyotta toplamda ortalama olarak 5.51 L kolostrum i¢mislerdir. Modifiye kolostral
besleme grubundaki buzagilarin ortalama kan IgG seviyesi 37.33 mg/ml olarak o6l¢iiliirken, klasik kolostral
besleme grubunda ise 31.04 mg/ml olarak 6l¢iilmiistiir. Sonug olarak kolostrum besleme yénteminde yapilan
bu farklilik ile klasik metoda gore buzagilarin kan IgG seviyelerinin 6nemli 6l¢iide yiiksek seviyeye ulagmistir.

Anahtar Kelimeler: Buzag, Inek, IgG, Kolostrum, Pasif immun transfer.

INTRODUCTION quality and quantity of colostrum used in feeding, the
o method of feeding, and the timing of feeding (Kara and
In a successful colostral passive immune transfer, the calf's Ceylan 2021).

serum IgG concentration is expected to rise above 10 g/L
between 32-48 hours (Godson et al. 2003). In order for
passive immunity to be successful, it is recommended to
pay attention to the conditions called 3Q (Quality,
Quantity, Quickly) in colostrum intake (Azkur and Aksoy
2018). The success of passive transfer achieved through
colostrum can be affected by various factors, including the

The quality of colostrum is determined mainly by the level
of IgG, which constitutes 85% of colostral Ig, and more
specifically, of colostral Ig alone (Godden 2008). The
quality of colostrum should be assessed after each birth,
ensuring that only quality colostrums are used for feeding
and cryopreservation (Kaygisiz and Koése 2007). The
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timing of colostrum administration is of great importance
in the success of passive transfer. Since intestinal epithelial
cells do not mature in the first few hours of life in new-
born calves and have a vesicular/vacuole structure, Ig's
and other macromolecules are absorbed with maximum
efficiency within the first 4 hours without changing
(Chigerwe et al. 2009). While it decreases to 12 hours due
to structural and chemical changes, it decreases to a
minimum in 24 hours (Quigley et al. 2002; Godson et al.
2003; Gokece and Erdogan 2013). Another reason for the
rapid delivery of colostrum is that the quality of colostrum
decreases over time. Structural differences separating
colostrum from milk disappear and it turns into normal
milk formation (Quigley et al. 2013). In colostrum
collected 6 hours, 10 and 14 hours after birth, compared to
colostrum collected at 0 hours, there was a 17%, 27% and
33% decrease in Ig levels, respectively (Moore et al. 2005).
At the same time, while Ig absorption capacity is close to
100% immediately after birth, it decreases to 50% after 6
hours, to 33% after 8 hours, and comes to a standstill after
24 hours (Cortese 2009). The method of administration of
colostrum is important in terms of passage to the
intestines and the amount of administration. Calf can be
fed by colostrum directly from its mother, or it can be
given with a bottle or through esophageal tube (Gok¢e and
Erdogan 2013). Natural absorption is known to cause
passive transfer failure. Calves cannot get enough
colostrum and the first sucking period is delayed for
various reasons, such as weak maternal instinct and
structural defects in the udder (Weaver et al. 2000;
Godson et al. 2003; Bilal 2007). The esophageal tube is a
great convenience for those who do not want to suck, but it
prolongs the passage to the intestines as it prevents the
formation of the sulcus esophagicus (Lateur-Rowet and
Breukink 1983). In bottle feeding, the sucking reflex is
stimulated and colostrum reaches the abomasum directly
thanks to the sulcus oesophagicus, the first sucking time is
shortened and the amount of delivery can be determined
exactly (Godden et al. 2009a).

Situations, where colostral passive immune transfer fails,
are called passive transfer failure (PTF) (Sentiirk 2012).
The reference value in passive transfer failure is that the
IgG concentration in the blood serum of the calf remains
below 10 mg/ml in the 24-48 hours postpartum (Godden
2008; Cakiroglu et al. 2010). PTF is not a disease, it is a
condition that predisposes calves to the development of
diseases (Weaver et al. 2000). PTF causes an increase in
morbidity and mortality rates in the first 6 months of age,
especially in the neonatal period. It is a management
problem that cannot be ignored in terms of farm
productivity and profitability, as it can lead to many
consequences such as decreased feed efficiency and daily
live weight gains, prolongation of the first calving age,
decreased milk yield in the first two lactations and
accordingly increased cattle removal from the herd.
(Weaver et al. 2000; Godden 2008).

Every stage of herd management in professional
enterprises is carried out within the framework of pre-
formed protocols. However, it is not possible for
veterinarians to follow every practice in large-scale farms,
which can only be managed with a large number of
workers. For this reason, in the creation of preferred
protocols for herd management, the protocol should be
applicable and auditable as well as being intended to
provide maximum benefit. In addition, it should not be
forgotten that the risks posed by the applications and the
extra stress load may have adverse effects on health and
passive transfer success. In this study, it was aimed to
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investigate new colostrum feeding strategies in order to
minimize the cases of passive transfer failure due to delay
in emptying of the abomasum due to human error, extra
stress during calf forcing and colostrum feeding processes
and excessive fullness in large-scale farms.

MATERIAL AND METHODS

This study was carried out with the permission of the
Kirikkale University Animal Experiments Local Ethics
Committee at the meeting numbered 2021/01 on
21.01.2021, decision numbered 01.

Animal Material

The material of the study consisted of cows fed in two
different dairy farms in Ankara. The classical feeding and
modified feeding groups that are the subject of the study
are also the routine feeding protocols of different farms.
The calves included in the study from the first farm formed
the “classical colostrum feeding group”. In the classical
colostrum feeding group, calves were given 10% of their
body weight in colostrum within the first 4 hours after
birth, and then 2.5 L milk was fed twice a day in the
morning and evening. Bottle feeding was normally used,
and calves that did not receive the targeted amount of
colostrum were fed with an esophageal tube. In the
modified colostrum feeding group, colostrum was given as
much as the calf could drink voluntarily at each feeding. In
the second farm, a different colostrum feeding protocol
was created and a "modified feeding" trial was carried out.
According to this protocol, calves were fed with colostrum
within the first 1 hour of birth, and in the following period,
colostrum was given every 3 hours (at 3, 6, 9, and 12
hours) in the first 12 hours, a total of 5 times and in
quantities that the calf could drink. The aforementioned
modified feeding protocol is a protocol created by the farm
against passive transfer failures due to worker errors and
aiming the calf to receive maximum colostrum voluntarily.
In both groups, 2.5 L (1 bottle) of milk was fed twice daily,
in the morning and evening, after the 12th hour. In both
groups, calves who could not stand alone were weak, had
no sucking reflex, had a difficult birth, and were born by
cesarean were excluded from the study.

Work on both farms started on the same date. It was aimed
to minimize the effect of climatic conditions on the work
with the study that started simultaneously in the farms
located in the same geographical region. Both farms were
large farms with more than 500 dairy cows. The dry period
and new-born protocols of these farms are similar.
Holstein cows were used in both farms included in our
study. In both farms, animals are taken to the dry period 2
months before birth. In order to protect newborns from
calf diarrhea, cows are vaccinated against calf diarrhea
agents twice during the dry period. Cows are taken to the
birth chambers 1 week before the birth. After birth, the
mother is allowed to dry the calf by licking it, then they are
fed for 24 hours in a separate area in the delivery room.
After 24 hours, the calves are separated and placed in the
calf huts. Colostrum feedings in both farms, keeping
records and notifying the veterinarians of the calves to be
administered esophageal tubes were made by the workers
working in the delivery room. 70 calves from both farms
were included in the study.

Collection of samples and data

Blood samples were collected from V. Jugularis using an
18-gauge needle (Beybi®, Istanbul, Turkey) in the 32-48
hour age range of the calves and were taken into red-
capped serum tubes (Ayset®, Adana, Turkey). The
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collected blood was centrifuged at 3000 rpm for 10
minutes to obtain serum and stored in - 20 °C freezers.
The amount of colostrum taken by the calves during the
first 12 hours in the farm where the modified colostrum
was fed was recorded by the delivery room personnel. In
the case of using esophageal tube in the farm where
conventional feeding was done, the calves were recorded.

The amount of colostrum used in the feeding of the calves
fed with the classical method was not recorded, and the
amount to be given to the farm personnel was informed
and no intervention was made afterward.

IgG Analysis

IgG concentrations of serum samples were determined
using a commercial ELISA kit (Bovine IgG ELISA Kit, Biox,
Belgium). Analyzes were performed in Diagen Diagnostic

laboratories according to the application principles of the
commercial kit.

Statistical Analysis

Statistical analyses were performed with SPSS (Version
17.0; Chicago, IL). For continuous data normality
distribution and variance homogeneity assumptions,
Kolmogorov Smirnov test was performed. Descriptive
statistics were calculated as mean and standard deviation
minimum and maximum. Independent samples t-test
(Indipendent Samples Test) was applied to the parameters
to analyze the difference between the groups since the
data were in accordance with the normal distribution.
p<0.05 was accepted as the limit of significance.

Before statistical analysis, normality analyses were
performed to see if the distribution of the data was normal,

and the Independent Sample T-Test was applied to the
data showing normal distribution.

RESULTS

Within the study, two different colostral feeding methods
were compared. The first feeding after birth was taken as
the 1st feeding, and feeding was made every 3 hours after
the birth, forming the 2nd, 3rd, 4th, and 5th feedings. In
the first 12-hour period, the modified colostrum feeding
group was fed 5 times, while the classical colostrum
feeding group was fed 2 times, at the Oth and 12th hours.
In the modified colostrum feeding group, the amount of
colostrum that the calf can drink voluntarily was given at
each feeding; They drank an average of 5.51 L colostrum in
the first 12-hour period, 2.52 L in the first feeding, 0.86 L
in the second feeding, 0.52 L in the third feeding, 0.98 L in
the fourth feeding, and 0.63 L in the fifth feeding (Table 1).

Within the study, 70 calves from both groups were
evaluated. While the mean blood IgG level of the calves in
the modified colostral feeding group was 37.33 mg/ml, it
was measured as 31.04 mg/ml in the classical colostral
feeding group. With this difference made in the colostrum
feeding method, the blood IgG levels of the calves reached
a significantly higher level compared to the classical
method (p<0.05) (Table 2).

It was observed that blood IgG levels of all calves in both
groups were above 10 mg/ml, which is the threshold value
for passive transfer failure (PTF).

Table 1: Average amount of colostrum consumed in the first 12 hours in calves in the modified colostrum feeding (MCF)

group.
Group 1. Feeding 2.Feeding 3. Feeding 4. Feeding 5. Feeding Total
MCF 2.52 0.86 0.52 0.98 0.63 5.51
Table 2: Comparison of IgG levels between groups.
Group N Mean SD SE p
MCF 70 37.33 13.68 1.63
Serum IgG 0.003
CCF 70 31.04 10.71 1.28

*MCF: Modified colostral feeding, CCF: Classical colostral feeding.

DISCUSSION AND CONCLUSION

Successful immunity is provided by colostrum in calves
born with agammaglobulinemic (Dewell et al. 2006;
Godden 2008; Gokge and Erdogan 2013). In a successful
colostral passive immune transfer, the calf's serum IgG
concentration is expected to rise above 10 g/L between
32-48 hours (Godson et al. 2003). In this study, the serum
IgG concentration of all calves in the modified colostrum
feeding and classical colostrum feeding groups was well
above 10g/L and it was determined that a successful
passive transfer was achieved. This is an indication that
the newborn protocols on both farms were successful.

In order for passive immunity to be successful, it is
recommended that care should be taken to ensure the
Quality, Quantity and Quickly conditions, which are called
the 3Q formula, in colostrum intake (Azkur and Aksoy
2018). It is known that in the first 4 hours of life, Ig's are
absorbed unchanged in relation to the
vesicular/vacuolated structure of the intestines (Chigerwe
et al. 2009). It has been determined that the absorption of

Ig decreases over time due to the development of the
intestines, gaining digestive properties, increased protease
activity and increased acidity in the abomasum. For this
reason, while the absorption of Ig is at its maximum level
in the first 4 hours, it decreases in the 12th hour (Quigley
2007). In a study, it was reported that the intake of equal
amounts of colostrum at 1, 2, 3 and 4 hours did not cause a
change in the serum IgG ratio (Chigerwe et al. 2009). It
was determined that it decreased to a minimum level in
the first 24 hours (Quigley 2002; Godson et al. 2003; Gokge
and Erdogan 2013). In another study, the amount of IgG
needed by the calf for successful passive transfer was
found to be 150-200gr at the 2nd hour, 164-226g at the
6th hour, and 185-309gr at the 12th hour after birth
(Chigerwe et al. 2008). In this study, serum IgG ratio was
measured as 37.33 mg/L in the modified model. In the
classical colostrum feeding method, the average IgG value
was measured as 31.04 mg/L (Table 2). When the models
were compared, the ability of the modified model to
transfer more IgG to the serum was found to be
significantly higher than the classical model (p<0.05).
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Frequent feeding during periods of higher intestinal
absorption in modified feeding with a significantly higher
serum IgG ratio is thought to be effective.

There is an accepted view that increasing the amount of
colostrum to be given to the calf will also increase the total
amount of Ig reaching the intestines, regardless of its
quality, and will affect the success of its passive transfer.
(Gokge and Erdogan 2013). However, it has been reported
that the increase of colostrum above a certain rate will
cause a negative effect, and the amount given after a
certain amount of colostrum has a negative correlation
with the absorption ability (Conneely et al. 2014). It is
thought that reaching saturation is effective in the
transport of macromolecules (Stott et al. 1979). In a study,
when the colostrum IgG concentration was above 20g/L, it
was observed that 1 liter of colostrum increased the serum
IgG ratio more than the equivalent 2L colostrum in terms
of IgG (Stott and Fellah 1983). In the study by Conneely et
al. 7%, 8.5% and 10% of live weight of colostrum was
given to all groups by tube within the first 2 hours after
birth. It was determined that the IgG concentration
measured at the 24th hour in calves was significantly
higher in those who ingested 8.5% of the live weight
colostrum. In this study, calves in the modified group
received an average of 6.3% of their weight in colostrum
within the first hour. The second feeding was given after 3
hours, that is, within 4 hours of birth. With the second
feeding, an average of 8.45% of the total body weight of
colostrum was given within the first 4 hours. In the first 4
hours, calves fed with the modified method received
8.45% of their weight, and an estimated 10% of their
weight in the classical method, and the IgG level was found
to be higher in the group that received 8.45% colostrum in
line with Conneely 2014.

In studies on colostrum quality, it has been determined
that the Ig concentration in colostrum is at its highest level
after birth and begins to decrease gradually after birth
(Baumrucker et al. 2010; Conneely et al. 2013). In a study,
it was reported that the IgG concentration in colostrum
decreased by 3.7% every hour after birth (Morin et al.
2010). In another study, it was reported that delaying
colostrum expression for 6, 10, and 14 hours after delivery
caused a decrease in the amount of IgG in colostrum by
17%, 27%, and 33%, respectively (Moore et al. 2005). In
the present study, the calves fed with the modified model
were fed every 3 hours, but the mothers were not milked
every 3 hours, the colostrum obtained at the first milking
was pooled, and the first milking colostrum of each newly
born mother was included in the feeding. For this reason,
although the feedings were done every 3 hours, in fact,
during the first 12 hours, the first milking was fed with
colostrums with the highest IgG level in five feedings.
Therefore, it was not affected by the colostrum quality,
which is expected to decrease with the next hour.

In addition to the rate, quantity and quality of colostrum
delivery, the methods of delivery of colostrum are also of
great importance in the success of passive transfer. The
method of administration directly affects the success of
passive immune transfer, as it determines the time of
colostrum reaching the intestines and the amount of
colostrum consumed (Godden 2008). Colostrum can be
given to the calf directly from mother by sucking the
udder, bottle or with an esophageal tube (Gdk¢e and
Erdogan 2013). It is not recommended for the calf to take
colostrum from its mother by natural sucking method, as it
causes a high rate of passive immune transfer failure
(Weaver et al. 2000). In studies, it has been determined
that passive transfer failure is seen at high rates such as
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22.3-61% in the natural breastfeeding method (Besser et
al. 1991; Filteau et al. 2003; Trotz-Williams et al. 2008;
Morrill et al. 2012; Quigley et al. 2013). Although feeding
using the esophageal tube is seen as a convenience in the
feeding of calves that do not want to suckle, milk goes to
the rumen because it does not stimulate the closure of the
sulcus esophagus. It will be delayed by 2-4 hours for the
milk that goes to the rumen first to pass into the intestines
(Lateur-Rowet and Breukink 1983). In one study, 1.5L
colostrum substituted calves fed with an esophageal tube
and bottle showed an increase of 27.6% and 26% in serum
IgG concentration and colostrum absorption ability in
bottle fed calves, respectively (Godden et al. 2009b). In
addition, it has been stated that the possibility of adverse
events such as esophageal and pharyngeal trauma,
aspiration pneumonia and stress is high during esophageal
tube applications (Chigerwe et al. 2012). Various studies
have been conducted on whether hyperadrenalemia
caused by various stresses in newborns may suppress
colostral immunoglobulin absorption or terminate
intestinal permeability (Stott 1980). While colostrum
consumption can be reduced by 74% in the first 12 hours
in calves with fetal stress (Vermorel et al. 1989), it has
been found that severe acidosis reduces colostrum uptake
by 52% and serum IgG concentration by 35% (Vermorel et
al. 1989; Drewry et al. 1999). Heat stress in calves has also
been associated with low serum IgG concentrations
through reduced calf viability or reduced intestinal
permeability (Stott et al. 1976; Stott 1980; Donovan et al.
1986). In this study, it was thought that feeding with an
esophageal tube may also create a stress factor. In
addition, due to the use of dirty environmental equipment,
it can colonize my digestive system and cause the closure
of the intestines (Quigley et al. 1998). Although the use of
esophageal tube was not required in any of the calves fed
with the classical method in the studies, the stress factor
was partially reduced, but forcing the calf to receive the
targeted amount in the first feeding is a source of stress on
the calf. Considering that stress and increase in cortisol
levels negatively affect Ig absorption, it can be thought that
modified feeding reduces stress factors. In this study, it is
thought that calves fed with the modified method are
effective in significantly (p<0.05) high serum IgG
concentrations.

The biggest advantages of giving colostrum with a bottle
are; since the sucking reflex is stimulated, colostrum can
be directly transferred to the abomasum by forming the
sulcus esophagicus as in natural sucking, the amount of
colostrum given can be controlled, the calf is not waited for
colostrum sucking, it can be applied as soon as it is born
(Godden et al. 2009a). In the first 4 hours of maximum
absorption, a calf with a birth weight of 43 kg should
receive 100 g of IgG in order to achieve a sufficient level of
serum IgG by successful passive immune transfer. In order
to achieve this value, an average of 4 liters of colostrum
with a concentration of 25 g/L should be taken, while it
would be sufficient to take 2 liters from a colostrum
containing 50 g/L IgG and only 1 liter of colostrum with a
concentration of 100 g/L IgG (Gokge and Erdogan 2013). It
has been reported that the second application within the
first 12 hours following the administration of colostrum in
newborn calves causes an increase in the serum IgG ratio
(Morin et al. 1997). In one study, it was shared that 23
liters of colostrum in the first 4 hours and 1 more liter of
colostrum within 12 hours would be sufficient for a
successful passive transfer (Chigerwe et al. 2009).

A decrease in the absorption efficiency of IgG is seen when
calves are fed large volumes of colostrum in a single feed
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(Mokhber-Dezfooli et al. 2012). This is due to mechanical
swelling of the abomasum and other anterior stomachs,
resulting in a reduction in emptying of the abomasum
(Mokhber-Dezfooli et al. 2012). Abomasal emptying rate is
a factor affecting colostral IgG absorption (Mokhber-
Dezfooli et al. 2012). Slower abomasum emptying may
result in decreased absorption of colostral components
(Sakai et al. 2012). Chigerwe et al. (2008) reported that
calves fed 4 L colostrum had a reduced serum IgG
concentration at 48 h compared to calves fed 3 L
colostrum. Jaster et al. (2005) found that the serum IgG
concentration at the 48th hour was 38.6 g/L and 45.6 g/L,
respectively, in two groups given 4 liters of colostrum
immediately after birth, 2 liters of colostrum immediately
after birth, and 2 liters of colostrum at the 12th hour. In
this study, 4 liters of colostrum in the classical model was
drunk with the help of a bottle. It has been understood that
the amount of colostrum given in the classical method
delays the emptying of the abomasum and prolongs the
transit time to the intestines due to the administration of
more colostrum than the volume of the abomasum. For
this reason, it is thought that the serum IgG ratio in the
modified method is higher.

In the classical colostrum feeding method, which is
effectively applied today, calves given 10% of their weight
in colostrum make their next feeding 12 hours later.
Colostrum can be affected by factors such as the quality
and quantity of colostrum used in feeding, the method of
administration and the time of administration for passive
immune transfer success. This study was conducted on
two different farms with similar newborn protocols except
for the colostrum feeding method. As a result of the study,
it was seen that giving as much milk as the calf can drink
every 3 hours caused the serum IgG concentration to be
significantly higher (p<0.05) compared to the classical
method. Considering the results of this study, it was seen
that the quality of colostrum milked for the second feeding
in the classical method in the classical method decreased
after 12 hours, the calf's colostrum absorption decreased,
the attempts to make the calf drink colostrum
involuntarily in the first feeding disrupted the absorption
by causing stress, and giving a high amount of colostrum at
one time delayed the emptying of the abomasum.
However, it should be noted that this study is not an
experimental study, the amount of colostrum used in each
feeding is not recorded in the classical method, and the
colostrum quality and total IgG mass given are not
measured. In addition, the modified feeding method can be
applied practically in large-scale farms with a large
number of animals, where fresh colostrum can be reached
continuously, who employ personnel whose sole duty is
the care and feeding of calves, and its practical application
in smaller-scale farms such as extra personnel, labor and
continuous colostrum thawing. It should be noted that it is
not suitable as it will require processes. This method is
designed to minimize worker errors, eliminate extra stress
on calves and ensure constant control of calves in farms
with a large number of animals and difficult to control
new-born protocols. More precise results can be obtained
by conducting an experimentally controlled trial of this
method, which has been tested as a field study.
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ABSTRACT The study was conducted to investigate how Ferula rigidula extract affected sperm profile, antioxidant
parameters, and stereological profile in experimental diabetic rats. Performed on forty-nine male rats. The
rats were randomly assigned to control group, diabetic group, diabetic + Ferula rigidula group 1, diabetic +
Ferula rigidula group 2, diabetic + glibenclamide group, Ferula rigidula group 1, and Ferula rigidula group 2.
While sperm count, motility, antioxidant parameters, testosterone hormone, germinal epithelial volume, and
germinal epithelial height decreased in the diabetic group, abnormal sperm count, malondialdehyde level, and
lumen volume increased. When Ferula rigidula (extract) was given to diabetic rats, it brought the
stereological findings to the same level as the control group. In addition, it was determined that there were
improvements in biochemical parameters, approaching the values of the control group. Specifically, when
Ferula rigidula extract was administered alone, testosterone levels and stereological findings improved in
group 1. In addition, it was determined that there were significant improvements in sperm parameters.
However, it was determined that the positive effect of Ferula rigidula extract was very significant at low doses
(250 mg/kg) and decreased at high doses (500 mg/kg). As a result, Ferula rigidula extract has an antioxidant
role and can be used to alleviate the problems caused by diabetes in the male reproductive system.

Keywords: Diabetes, Ferula, Rat, Sperm.

0z Deneysel Diyabetik Durumda Erkek Sicanlarda Ferula Rigidula Ekstraktinin Sperm
Parametreleri, Antioksidan Parametreler ve Testis Yapisi Uzerine Etkisinin
Degerlendirilmesi

Calisma, deneysel diyabetik siganlarda Ferula rigidula ekstraktinin sperm profilini, antioksidan parametreleri
ve stereolojik profili nasil etkiledigini arastirmak i¢in yapildi. Kirk dokuz erkek sigan tizerinde gergeklestirildi.
Siganlar kontrol grubu, diyabetik grup, diyabetik + Ferula rigidula grup 1, diyabetik + Ferula rigidula grup 2,
Diyabetik + glibenklamid grubu, Ferula rigidula grup 1 ve Ferula rigidula grup 2 olarak rastgele ayrildi.
Diyabetik grupta sperm sayisi, motilite, antioksidan parametreler, testosteron hormonu, germinal epitel
hacmi ve germinal epitel yiiksekligi azalirken, anormal sperm sayisi, malondialdehit diizeyi ve liimen hacmi
arttl. Diyabetik ratlara Ferula rigidula (ekstrakt) verildiginde stereolojik bulgulari kontrol grubu ile ayni
diizeye getirdi. Ayrica biyokimyasal parametrelerde kontrol grubu degerlerine yaklasacak sekilde
iyilesmelerin oldugu tespit edildi. Ozellikle, Ferula rigidula ekstresi tek basina uygulandiginda, 1. grupta
testosteron diizeylerinde ve stereolojik bulgularda iyilesme oldu. Bunun yam sira sperm parametrelerinde
anlamli olarak diizelmelerin oldugu belirlendi. Ancak, Ferula rigidula ekstraktinin olumlu etkisinin diisiik
dozda (250 mg/kg) ¢ok belirgin oldugu, ytliksek dozlarda (500 mg/kg) ise azaldig tespit edildi. Sonug olarak,
Ferula rigidula ekstresi antioksidan role sahiptir ve erkek ilireme sisteminde diyabetin neden oldugu
sorunlari hafifletmek i¢in kullanilabilir.

Anahtar Kelimeler: Diyabet, Ferula, Sican, Sperm.

= *Corresponding author: saadetbelhan@yyu.edu.tr

e
BY _NC This work is licensed under a Creative Commons Attribution-Non Commercial 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.


https://dergipark.org.tr/tr/pub/vanvetj
https://doi.org/10.36483/vanvetj.1255832
https://orcid.org/0000-0002-8115-2051
https://orcid.org/0000-0001-5427-4929
https://orcid.org/0000-0002-0371-9251
https://orcid.org/0000-0002-4074-5168
https://orcid.org/0000-0002-9023-0699

[Saadet BELHAN et al.]

Van Vet ], 2023, 34 (2) 119-125

INTRODUCTION

Diabetes mellitus is a metabolic disease that is
characterized by hyperglycemia in particular and affects
the male reproductive system at various levels (Vlad and
Popa 2016). It is known that prolonged hyperglycemia
causes deterioration in libido and spermatogenesis
(Mulholland et al. 2011; Ghasemi et al. 2016). Diabetic
condition causes excessive oxygen radical production in
many tissues such as testis and epididymis (Jain and Jangir
2014). The resulting oxidative stress leads to
spermatogenic dysfunction, testicular dysfunction and
hypogonadism (Feyli et al. 2017; Shi et al. 2017).

Research results have indicated that diabetes reduces
sperm count, motility and viability and causes significant
increases in abnormal sperm count and malondialdehyde
(MDA) level (Jiao et al. 2020; Sahu et al. 2020). In addition,
diabetic people suffer from decreases in follicle stimulating
hormone, luteinizing hormone and testosterone levels as
well as body and testicular weight (Jiao et al. 2020).

Although many chemicals have been synthesized for
therapeutic purposes, herbal medicines have always
maintained their importance. Turkey has a great tradition
of folk medicine due to its diverse flora (Tufan et al. 2018).
Some Ferula species (Ferula caspica Bieb: Stomach pain,
gynecological diseases and diabetes; Ferula elaeochytris
Korovin: Aphrodisiac; Ferula rigidula DC: Diabetes,
hypercholesterolemia) are used in the traditional medicine
especially in Eastern Anatolia (Altundag 2011). Bagheri et
al. (2015) found that administration of Ferula assa foetida
increased sperm count, motility, morphology and viability
in rats.

Glibenclamide, which works by stimulating insulin
secretion, is an antidiabetic agent (Serrano-Martin et al.
2006). Although it is preferred by diabetics, there is no
study reporting that glibenclamide has antioxidant
properties. It is known that the formation of reactive
oxygen species in diabetes induced by streptozotocin
administration exceeds physiological levels (Bolzan and
Bianchi 2002). Therefore, the combined use of antioxidant
agents and antihyperglycemic agents may be a correct
approach to minimize the possible problems of free
oxygen radicals that occur at pathological levels in
diabetes.

Ferula rigidula, which is preferred in traditional medicine,
is consumed by diabetics, especially in the eastern Turkey.
However, there is no scientific report in the literature to
support this traditional use. The effect of Ferula rigidula on
sperm profile, antioxidant parameters, testosterone level
and stereological profile in diabetic rats was evaluated.
This study will help close the gap in this field.

MATERIAL AND METHODS

Collection of Plant material and Preparation of the
extract

Ferula rigidula plant was collected from districts of Van
Province between May-June of the year as a result of
taxonomic analysis. Its stem and leaf parts were washed
with distilled water. They were then dried in a shade and
dry environment. After they were dried and pulverized
with a grinder, the extract was prepared by following the
steps in the method described by (Farkhad et al. 2012).

Animal Material

Forty nine rats weighing 200-300 g were supplied from
Van Yuzuncu Yil University Experimental Research Center.
They were weighed and clinically examined. Appropriate

120

conditions for temperature, humidity and light were
provided and daily observations were made on them.
There were given feed and drinking water ad libitum.
Experimental studies were carried out in the same center.
The study procedures were approved by the ethics
committee (Van Yuzuncu Yil University Animal
Experiments Local Ethics Committee, Van, Turkey,
Approval number: 2020/08-05), and the principles of Care
and Use of Laboratory Animals were followed in all
applications.

Diabetes Induction

Basal glucose levels were determined before
administration of streptozotocin. Later, 45 mg/kg
streptozotocin was administered intraperitoneally (i.p) to
the rats which were fasted the night before. Blood glucose
level was measured 72 hours after administration of
streptozotocin. Those who showed a glucose level above
200 mg/dL in the measurement were considered as
diabetic (Naghibi et al. 2022).

Experimental Planning

Experimental groups in this study were 7 groups including
an equal number of rats in each group.

Control group (n=7): No specific application was made
except for giving feed and drinking water.

Diabetic group (n=7): Streptozotocin 45 mg/kg i.p.
administered and diabetes was induced.

Diabetic+Ferula rigidula group 1 (n=7): Ferula rigidula
was administered to rats with diabetes induction at a dose
of 250 mg/kg via gastric gavage.

Diabetic+Ferula rigidula group 2 (n=7): Ferula rigidula
was administered at a dose of 500 mg/kg by gastric tube to
diabetes-induced rats.

Diabetic+glibenclamide  group (n=7): 5 mg/kg
glibenclamide was administered by gastric tube to
diabetes-induced rats (Andrade-Cetto 2011).

Ferula rigidula group 1 (n=7): Ferula rigidula was
administered via gastric gavage at a dose of 250 mg/kg.

Ferula rigidula group 2 (n=7): Ferula rigidula was
administered at a dose of 500 mg/kg via gastric gavage.

All rats were anesthetized 24 hours after the last
application, and after blood collection and testicular tissue
collection, the experimental application was terminated
upon sacrifice of the rats.

Spermatological Evaluation

While the rats were anesthetized, motility examination
was performed from the cauda epididymis of the testis
removed from the scrotal sac (before the body and
testicles were cooled). Spermatological evaluation was
performed as in our previous study (Belhan et al. 2020).

Biochemical Evaluation

While testosterone was measured in serum, antioxidant
parameters were examined in testicular homogenate. First,
the mass of the removed testicular tissue was determined
and phosphate buffer (pH: 7.4) was added. It was then
homogenized using a homogenizer (Samarghandian et al.
2015). Glutathione (GSH), MDA, Catalase (CAT) and
Superoxide dismutase (SOD) were measured using
spectrometric method according to the methods given,
respectively (Beutler et al. 1963; Aebi 1984; Sun et al.
1988; Dubovskiy et al. 2008). A commercial kit from
Abbott was used to measure testosterone. The
measurement was made through the ARCHITECT
¢c1616200 autoanalyzer.
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Stereological Evaluation

Randomly isotropic identical sections were taken from
testicular tissue. The orientation method was used to take
the sections. 8-10 tissue samples were taken from each rat
and embedded in paraffin blocks. 10-15 consecutive
sections were obtained from these blocks. The sections
were then stained by using Masson's trichrome dye and
evaluated in a microscopic environment (light
microscope).

Estimation of Volume density and Germinal epithelial
height

The volume density of the germinal epithelium, lumen and
interstitial tissue was calculated using the dot grid (Figure
1A) and the following formula (Mayhew and Gundersen
1996).

V(Structure)

The volume density = x 100

V(Testis)
Germinal epithelium height was estimated according to
previously described methods (Gundersen et al. 1988;
Noorafshan 2014). Attention was paid to associate each
test line with a point (Figure 1B).

Histopathological Evaluation

Samples followed for tissue were embedded in paraffin
blocks. Later, sections (4 pm) were stained through

Masson trichrome dye and evaluated microscopically
(Light microscope-Nikon Y-IM 7551012, Japan). The
findings was assessed semi-quantitatively.

Statistical Analysis

Statistical analysis was carried out by using the package
program (SPSS 21.0). ANOVA (One Way Analysis of
Variance) and Post-Hoc Tukey test were applied for sperm
profile and histopathological parameters. For biochemical
parameters, ANOVA and Duncan’s test were used. Data
were expressed as meantstandard deviation (SD). Data
with p<0.05 were considered significant.

RESULTS

Sperm Findings

Table 1 shows findings related to sperm profile. While the
diabetic group had lower sperm motility and density, the
abnormal sperm count was higher (p<0.05). Sperm
motility and density increased significantly in rats treated
with Ferula rigidula (250 mg/kg), while the abnormal
sperm count decreased significantly. However, motility
and sperm density were significantly lower in rats treated
with Ferula rigidula of 500 mg/kg than the controls
(p<0.05). No significant difference was detected between
diabetic, diabetic + Ferula rigidula and diabetic +
glibenclamide groups in terms of sperm motility, sperm
density and abnormal sperm count (p>0.05).

Table 1: Effects of glibenclamide and Ferula rigidula on sperm profile in diabetic rats.

Motility

Abnormal sperm rate (%)

Groups Density (x106)
(%) )
Head Tail Total

Control 73.57+2.43>  111.14+1.21b 5.71+0.75¢ 5.00+0.57¢ 10.71£0.75¢
Diabetic 27.85+2.674  33.14+0.69¢ 25.00+1.29a 23.42+0.78a 484241272
D‘abe“”{;;g;a rigidula o0 50430 335720530 23.85+1.06a 23.85+1.34a 47.71+1.25a
D‘abeuc"f;;g;a rigidula /15 434 34.00+0.81d 24.57+0.97a 23.71+0.75a 48.28+1.11a
Diabetic+Glibenclamide ~ 25.71+1.88¢  32.42+0.53d 24.71+0.952 24.42+0.97a 49.14+0.692
Ferula rigidula (250) 81.42+3.77a  130.00+1.52a 4.00+0.574 4.42+0.78¢ 8.42+0.53d
Ferula rigidula (500) 58.57+2.43¢ 91.14+0.89¢ 8.00+0.57b 8.00+0.81b 16.00+1.00P

The letters a, b, ¢, d denote the statistical difference between different groups in the same column (p<0.05).

Biochemical Findings

Table 2 shows findings on biochemical parameters. In the
present study, the diabetic group had significantly lower
level of testosterone (p<0.05). Testosterone value of
Ferula rigidula group 1 (250 mg/kg) was significantly
higher when compared to the value of the control group
(p<0.05). The diabetic + Ferula rigidula group had higher
testosterone value when compared to the diabetic +
glibenclamide group (p>0.05) however it was not
statistically significant. GSH, CAT, SOD values increased
and MDA levels decreased in diabetic + Ferula rigidula
group compared to the diabetic group.

Stereological Findings

As seen in Table 3, germinal epithelial thickness
significantly decreased in the diabetic group and the
diabetic + glibenclamide group (p<0.05). On the other
hand, these parameters significantly increased in in the
diabetic + Ferula rigidula (250 mg/kg) and diabetic +
Ferula rigidula (500 mg/kg) groups than the diabetic
group (p<0.05). No significant difference was detected
among the groups.in terms of the interstitial space volume
ratio. The volume density of the germinal epithelium,
lumen, and interstitial tissue and the height of the
germinal epithelium are presented in Figure 1.
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Histopathological Findings

Control group had a normal histological structure. All
spermatogenic cells and Sertoli cells were observed in the
germinal epithelium. Normal connective tissue cells were
observed along with Leydig cells in the interstitial area
(Figure 2NC). Upon comparison made between the
diabetic and diabetic + glibenclamide groups and the
control group, it was found that the number of germinal
epithelial layers decreased, seminiferous tubules had

degeneration and atrophy, and the basal lamina got
thickened and the area between sertoli and spermatogenic
cells opened up (Figure 2DC, DG). Diabetic + Ferula
rigidula (250 mg/kg) (Figure 2DFR1), diabetic + Ferula
rigidula (500mg/kg) (Figure 2DFR2), Ferula rigidula (250
mg/kg) (Figure 2FR1) and Ferula rigidula (500 mg/kg)
(Figure 2FR2) groups were histopathologically similar to
the control group.

Table 2: Effects of glibenclamide and Ferula rigidula on biochemical profile in diabetic rats.

GSH CAT MDA SOD Testosterone

Groups .
(nmol/g) (U/g) (nmol/g) (U/g protein) (nmol/L)
Control 6.82+0.052 271.88+3.552 23.77+1.18¢ 605.87+10.79a 2.14+0.39b
Diabetic 4.66+0.27¢ 161.55+5.28¢ 42.83+1.75a 426.24+10.09f 0.31+0.02d
D‘abet'”fze;(‘)‘;a rigidula ooy 610 187.47:4.09bc 33.29+1.33b 471.68+8.07de 0.43+0.024
D'abet‘”f;;g;a rigidula o500 5ae 169.63+5.54¢d 40.74+0.982 451.52+7.27¢f 0.32+0.01d
Diabetic+Glibenclamide 5.68+0.23bc 191.86+6.23b 31.25+0.89b 511.09+3.18¢d 0.24+0.02d
Ferula rigidula (250) 6.03+0.13b 271.75+10.202 24.63+0.60¢ 557.65+23.52b 3.01+0.202
Ferula rigidula (500) 5.43+0.09¢d 206.88+7.73b 26.11+0.64¢ 537.17+22.64bc 1.14+0.18¢

The letters a, b, ¢, d, e denote the statistical difference between different groups in the same column (p<0.05).

GSH: Glutathione, CAT: Catalase, MDA: Malondialdehyde, SOD: Superoxide dismutase.

f

Flgure 1: A. The superimposed of a pomt grld on the image of section. B The superlmposed of a grld of test 11nes on the

image of section.
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Table 3: Effects of glibenclamide and Ferula rigidula on stereological profile in diabetic rats.

Groups Germinal Interstitial tissue Lumen volume Germinal epithelial
epithelial volume (mm3) height
volume (mm3) (um)
(mm3)
Control 58.23+2.00b 16.43+3.24 25.33+2.45b 61.19+2.77b
Diabetic 52.83+7.332 15,36+5.31 31.79+£3.522 51.04+2.082
Diabetic+Ferula rigidula (250) 59.71+7.87b 14.58+3.97 25.72+4.67° 58.89+3.05b
Diabetic+Ferula rigidula (500) 59.67+7.81b 14.47+3.82 27.18+1.14b 59.67+2.89b
Diabetic+Glibenclamide 51.76+1.872 14.79+1.30 32.44+1.71a 53.01+3.592
Ferula rigidula (250) 60.05+5.41b 15.14+6.25 24.80+1.08v 62.05+3.64b
Ferula rigidula (500) 59.69+5.59b 14.32+4.82 26.14+1.40b 63.46+3.76b

The letters a, b denote the statistical difference between different groups in the same column (p<0.05).

number of epithelial layer, opening in the lumen, degeneration and atrophy in the tubules. D+FR1, D+FR2 and D+G; there was
a decrease in the number of epithelial layer, opening in the lumen, degeneration and atrophy in the tubules. FR1; a slight
increase in the number of epithelial layer compared to the control group. FR2; moderate increase in the number of epithelial
layer compared to the control group. (NC; normal control, DC; Diabetic control, D+FR1; Diabetic + Ferula Rigidula 250 mg /
kg , D+FR2; Diabetic + Ferula Rigidula 500 mg / kg, D+G; Diabetic + Glibenclamide, FR1; Ferula Rigidula 250 mg / kg, FR2;
Ferula Rigidula 500 mg / kg).
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DISCUSSION AND CONCLUSION

Many natural resources have a biological activity
(Mohammed et al. 2020; Sevindik 2020). Today, many
people increasingly tend to use phytotherapy due to a
number of difficulties they experience in modern medicine
(Dahl 2001). However, scientific research needs to show
how people here in Turkey - just as in other parts of the
world - use herbal products for therapeutic purposes and
how that impacts their health (Sucakh et al. 2014).
Although testicular dysfunction caused by diabetes is not a
life-threatening factor, associated psychological and
emotional problems are of great importance (Zhang et al.
2020). This is because sexual dysfunction seriously affects
the quality of life of men.

When the sperm profile was evaluated, it was found that
the diabetic group had lower sperm motility and density
compared to the controls, and the abnormal sperm count
was higher. This result is compatible with the diabetes
studies (Jiang et al. 2020; Jiao et al. 2020; Sahu et al. 2020).
The undesirable result obtained regarding sperm
parameters in the diabetic group can be explained by the
disrupted activities of the hypothalamic -pituitary-gonadal
axis (Briining et al. 2020). It was determined that the
motility obtained by administrating the glibenclamide in
the diabetic group was lower than the motility value of the
diabetic group, although it was not significant. The
decrease in sperm motility in rats treated with
glibenclamide may be a result of oxidative stress because
streptozotocin damages the DNA of pancreatic beta cells
and causes the formation of reactive oxygen species
(Bolzan and Bianchi 2002). It is an expected result that
glibenclamide, which does not have anti-oxidant
properties, cannot protect diabetic rats from oxidative
stress (Odo et al. 2018). Sperm motility value was found to
be significantly higher in ferula rigidula group 1 (250
mg/kg) than the control group. This situation can be
associated with the antioxidant properties of Ferula
rigidula (Kése and Ocak 2018). However, Ferula rigidula
decreased the motility significantly in ferula rigidula group
2 (500 mg/kg) than the control group. This result reveals
the importance of the dose. When examining sperm
density, it was determined that while 250 mg/kg dose of
Ferula rigidula significantly increased sperm count
compared to the control group, 500 mg/kg dose
significantly decreased sperm count. This indicated the
importance of administration dose of Ferula rigidula.
Bagheri et al. (2015) found that Asafoetida derived from
some Ferula species (F. assa - foetida and Ferula foetida,
Ferula rubricaulis, Ferula rigidula, Ferula alliacea)
increased sperm count at all doses (25, 50, 100, 200). In
the present study, the effect of Ferula rigidula at the dose
of 250 mg/kg on sperm morphology was remarkable.
However, the same dose did not have any positive effect on
diabetic rats. Sperm morphology was highly impaired in
the diabetic group, which is compatible with previous
studies (Jiang et al. 2020; Sahu et al. 2020).

In the present study, the testosterone levels of the diabetic
group were low, which is compatible with previous studies
(Jiao et al. 2020; Sahu et al. 2020). Low testosterone level
is likely to be associated with the change in proliferation
and differentiation of Leydig cells due to diabetes. It was
found in the present study that the Ferula rigidula (250
mg/kg) group 1 had significantly higher testosterone level
compared to the control group. The decrease in
testosterone level when Ferula rigidula was administered
at a dose of 500 mg/kg is consistent with the testosterone
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result that Ayoubi et al. (2013) received when they
administrated asafoetida at high doses (300 mg/kg). Both
studies reported lower testosterone levels at high doses.
This situation may be associated with vacuuming of Leydig
cells (Bagheri et al. 2015). The testosterone value of the
diabetic + Ferula rigidula group was higher than the value
of the diabetic + glibenclamide group but it was not
significant. This may be due to the fact that while Ferula
rigidula has antioxidant properties, glibenclamide does not
have antioxidant properties (Koése and Ocak 2018; Odo et
al. 2018).

In the present study, it was found that while both doses of
Ferula rigidula administrated to diabetic rats increased
GSH, CAT, SOD values compared to the diabetic group, it
decreased the MDA level. It is possible to see the expected
effect of ferula rigidula in diabetic rats particularly at a
dose of 250 mg/kg. As a matter of fact, the GSH, CAT, SOD
values in the diabetic + Ferula rigidula (250 mg/kg) group
1 were significantly higher than the diabetic group, while
the MDA value was significantly lower. This result is
compatible with the previous study (Yusufoglu et al
2015). In the ferula rigidula group 1 (250 mg/kg), the CAT,
MDA, GSH and SOD values were similar to values of the
control group, which show us the antioxidant power of the
relevant dose. As a matter of fact, it has been reported that
Ferula rigidula has antioxidant properties (Kése and Ocak
2018).

When examining stereological findings in diabetic and
control groups, it was found that the germinal epithelial
height and germinal epithelial volume decreased in the
diabetic group, which is compatible with other studies
(Kianifard et al. 2011; Keyhanmanesh et al. 2018;
Gholizadeh et al. 2019; Hosseinipour et al. 2019). It has
been reported that apoptosis occurring during the course
of spermatogenesis is effective in this decrease
(Hosseinipour et al. 2019), resulting in suppression of the
activity of spermatogenic cells (Kianifard et al. 2011).
Interstitial tissue volume did not change in the present
study, which is compatible with other studies (Gholizadeh
et al. 2019; Hosseinipour et al. 2019). It was found that the
lumen volume increased in the diabetic group than the
control group, and this result supports a previous study
(Keyhanmanesh et al. 2018).

The results of this study showed that negative changes on
sperm parameters in streptozotocin induced diabetic rats
were significantly restored by administration of Ferula
rigidula extract (250 mg/kg). It is especially important that
its effect on sperm parameters has been studied for the
first time. Positive changes in antioxidant enzyme levels
suggested that the extract may have antioxidant
properties. As a result of the findings of the present study,
it is of great importance in terms of revealing the scientific
validity of the use of Ferula rigidula extract among the
public and shedding light on the studies to be conducted.
However, it can be asserted that the therapeutic effect of
Ferula rigidula extract depends on dose.
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ABSTRACT In this study the larynx, trachea, and lungs of one 1.5-year-old adult female lynx (Lynx lynx) were examined.
The macro anatomical and histological structure of the larynx cartilages, trachea, and lungs were tried to be
revealed by dissection and measurements. It was determined that the trachea had 48 cartilage rings
(cartilago trachealis) up to the bifurcatio trachealis, the diameters of which narrow as they approach the
lungs. The total tracheal length was 172.36 mm. It was seen that the cross-section of the lynx trachea
resembled a circle. The hyaline cartilage structure surrounding the trachea was determined. A muscle
structure called musculus transversus trachea, which closes the open ends of this cartilage and surrounds the
cartilage from the outside, was detected. It was determined that the trachea consisted of tunica mucosa,
submucosa, and tunica adventitia layers. The pulmo sinister in the lynx lung consisted of two main lobes,
lobus cranialis, and lobus caudalis. Lobus cranialis was also divided among itself as pars cranialis and pars
caudalis. Pulmo dexter was divided into four main lobes as lobus cranialis, lobus medius, lobus caudalis, and
lobus accessorius. It was determined that there was connective tissue capsule surrounding the lung,
respiratory bronchioles, alveoli, intraalveolar septum, and abundant blood vessels. In intraalveolar septum;
capillaries, erythrocytes were determined. Type I and type II pneumocytes were seen covering the alveolar
surface. In addition, it was determined that there were macrophages in the alveolar sacs.

Keywords: Anatomy, Histology, Larynx, Lung, Lynx, Trachea.

0z Vasak (Lynx Iynx)'ta Larynx Kikirdaklari, Trachea ve Akcigerler Uzerine
Makroanatomik ve Histolojik Bir Calisma

Bu calismada 1 adet eriskin vasagin (Lynx Iynx) larynx, trachea ve akcigerleri incelendi. Diseksiyon ve
Olciimlerle larynx kikirdaklari, trachea ve akcigerlerin makroanatomik ve histolojik yapisi ortaya konulmaya
calisildi. Trachea’nin bifurcatio trachealis’e kadar, caplari akcigerlere dogru yaklastikca daralan, 48 adet
kikirdak halkaya (cartilago trachealis) sahip oldugu tespit edildi. Toplam trachea uzunlugu 172.36 mm idi.
Vasak trachea’sinin enine Kkesitinin daireye benzedigi goriildi. Vasak akcigerindeki pulmo sinister lobus
cranialis ve lobus caudalis adinda iki ana loptan olusuyordu. Pulmo sinister’in lobus cranialis’i de kendi
arasinda pars cranialis ve pars caudalis olarak béliinmiistii. Pulmo dexter lobus cranialis, lobus medius, lobus
accessorius ve lobus caudalis olmak lizere dort ana loptan olusmaktaydi. Trachea’y1 disaridan saran hiyalin
kikirdak yapisi belirlendi. Bu kikirdagin agik olan uglarini kapatan ve kikirdagi disardan saran musculus
transversus trachea adli kas yapisi tespit edildi. Trachea’nin tunika mukoza, submukoza, tunika adventisya
katmanlarindan olustugu belirlendi. Akcigeri distan saran bag doku kapsiilii, respiratuvar bronsiol sonlari,
alveoller, intraalveoler septum ve bol miktarda kan damarlarimin bulundugu tespit edildi. Intraalveolar
septumlarda; kapillar damarlar, eritrositler belirlendi. Alveol ylizeyini kaplayan tip I ve tip Il pnémositler
gorildii. Ayrica alveoler keselerde makrofajlarin oldugu belirlendi.

Anahtar Kelimeler: Anatomi, Akciger, Girtlak, Histoloji, Soluk borusu, Vasak.
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INTRODUCTION

Lynx is the common name of medium-sized carnivorous
vertebrate and wild animal species that is found in the
Lynx genus from the feline (Felidae) family (W.W.F. 2016).
The fur color is yellowish brown in summer, and gray-
white in winter with distinctive black markings. They have
long hind legs, and wide paws, and they are mostly active
at night. The lynx is a forest cat, so it is seen in wooded and
mountainous areas. They shelter in tree hollows, dens, and
thick bushes. They have a 15-year lifespan. They feed on
roe deer, wild goats, hares, foxes, birds, and squirrel-like
rodents. They were seen in various regions in the south,
especially in the Western and Eastern Black Sea Regions
(Kutiikei 2016). There are four species, namely the
Eurasian lynx (Lynx Iynx), Canadian lynx (Lynx canadensis),
Iberian lynx (Lynx pardinus), and lynx lynx (Lynx rufus). It
has been reported that the Eurasian lynx subspecies L. L
Dinniki live in Turkey, the Caucasus mountains, northern
Iran and northern Iraq (WWF 2016) and based on this
information, it was thought that our research material is L.
L Dinniki.

The respiratory system provides breathing in
mammalians. The main organ of this system is the lungs
and the auxiliary organs are the larynx, trachea,
nasopharynx, nose, and nasal cavity (Demiraslan and
Dayan 2021). Larynx is a muscular and cartilaginous organ
located at the beginning of the trachea. It is responsible for
the formation of sound and the transmission of inspiratory
air (Evans and de Lahunta 2013). Larynx was closer to the
spatium mandible in non-carnivorous animals, while it
shifted towards the neck in carnivores. It connects the pars
nasalis pharyngis part of the pharynx with the trachea. It is
responsible for the formation of sound as well as
transmitting the breathing air. The larynx skeleton is
composed of cartilages called cartilagines laryngis
(Bahadir and Yildiz 2014). Cartilago thyroidea, the largest
larynx cartilage, is formed by the union of two lamina
thyroidea. The dorsal edge of the lamina thyroidea extends
anteriorly to join the cornu rostrale and posteriorly to the
cornu caudale. Cornu caudale articulates with cartilago
cricoidea and the fissura thyroidea is between the cornu
rostrale and the lamina. The nerve called nervus laryngeus
cranialis comes out of this fissura thyroidea. There is
incisura thyroidea caudalis, which is shallower in
carnivores is caudal of the region where the laminae join
ventrally. Nervus laryngeus caudalis is extend in this
region. Cartilago cricoidea is ring-shaped. The wide flat
part in the dorsal is called lamina cartilaginis cricoidea,
and the arch part is called arcus cartilaginis cricoidea. The
dorsal projection where the laminae meet is called the
crista. Cartilago arytenoidea is comb-shaped and the
protruding part on its outer surface is called the processus
muscularis. The downward extending part is the processus
vocalis. Its protrusion, which emerges from the
craniodorsal and leads caudal like a horn, is the cartilago
corniculata which is not found in felis. In canis, there is a
second projection, called the cartilago cuneiformis, just in
front of the cartilago corniculata (Evans and de Lahunta
2013). The epiglottis is the leaf-shaped cartilage of the
larynx, located at the most cranial. Its upper end, called
apex, is located at cranial in carnivores. There is a
projection called the petiolus epiglottidis at the base called
the basis (Konig and Liebich 2015). The trachea extends
from the cartilago cricoidea of the larynx to the bifurcatio
trachea. The number of tracheal rings is 42-46 in dogs and
38-43 in cats. Cartilago trachealis join with ligamentum
annulare. At the same time, the dorsal space of the
cartilages is closed with the musculus trachealis (Konig
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and Liebich 2015). The lungs are divided into pulmo
dexter and pulmo sinister at the level of the bifurcatio
trachea. The lungs have four faces: facies costalis, facies
mediastinalis, facies diaphragmatica, and facies
interlobaris. It has two edges, called margo ventralis
(acutus) and margo dorsalis (obtusus) (Dursun 2008).
There is a notch called incisura cardiaca at the heart level
of margo ventralis (Konig and Liebich 2015). The part of
the lungs opposite the aperture thoracis cranialis is called
the apex pulmonis, the part of opposite the diaphragm is
called the basis pulmonis (Demiraslan and Dayan 2021).
The lung parenchyma has structures that exchange CO:
and Oz in the respiratory air. The pulmonary airways begin
with the bronchus principalis dexter and sinister at the
level of the bifurcatio trachea. Each bronchus principalis is
divided into bronchus lobaris, which goes to different
lobes of the lungs and is named after the same lobe to
name which it goes (K6nig and Liebich 2015). Lung loping
in carnivores is as follows; pulmo sinister is divided into
two main lobes as lobus cranialis and lobus caudalis. Lobus
cranialis is also divided into pars cranialis and pars
caudalis. Pulmo dexter is divided into four main lobes as
lobus cranialis, lobus medius, lobus caudalis, and lobus
accessorius (Bahadir and Yildiz 2014).

In the literature review, it was seen that there were studies
on the respiratory system in different animal species
(Diizler et al. 2005; Perez et al. 2006; Cano and Perez
2009; Gezer ince and Pazvant 2010; Wysocki et al. 2010;
Onuk et al. 2013; Ozkadif et al. 2016; Fonseca et al. 2017;
Giindemir et al. 2017; Abbasabadi et al. 2021; Halgiir and
Ozkadif 2021). However, no anatomical and histological
studies were found on the larynx, trachea, and lungs of the
lynx. This study was designed in line with this perceived
shortcoming. We believe that this presented study will
support scientific studies on similar subjects, tracheal
collapse, corneal operation, and respiratory system
diseases.

MATERIAL AND METHODS

Conditional permission was obtained from the Animal
Experiments Local Ethics Committee of Kafkas University
(KAU-HADYEK/2021-175) to conduct this study.

A 1.5-year-old female Eurasian lynx (Lynx lynx), which was
brought to the Kafkas University Wildlife Rescue and
Rehabilitation Center injured but could not be saved
despite all the interventions, constituted our study
material. The dissection process started with the larynx
located at the beginning of the neck of the lynx cadaver,
which was brought to the anatomy laboratory for
anatomical examination. Larynx cartilages and trachea
were exposed. The total trachea length, the width of the
trachea at the beginning, middle and end, and the length
and width of the lung lobes were measured with the help
of a digital caliper (stainless steel 1- to 150-mm). For the
nomenclature of anatomical terms, N.A.V. (2017) used.
After the macro anatomical findings were obtained, tissue
samples were taken from the head of the trachea and the
tip of the lung for histological examinations and fixed in
10% formaldehyde solution. Afterwards, the routine tissue
procedure was applied and it was blocked in paraffin. 5pm
thick sections were taken from paraffin blocks and
Crosman's triple staining and Periodic acid-Schiff (PAS)
staining were performed to examine the general structure
of trachea and lung tissue. The prepared sections were
evaluated under the light microscope and photographed
(Olympus BX43, JAPAN).
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RESULTS

Macro Anatomical Results

The macro anatomical view of the larynx, trachea, and
lungs of the lynx is shown in Figure 1. It was observed that
the cartilages of the larynx were composed of double
cartilago arythenoidea and single cartilago epiglottis,
cartilago thyroidea, cartilago cricoidea. The largest
cartilage in size was the thyroidea. The cornu rostrale and
cornu caudale of the cartilago thyroidea were clearly
identified. Incisura thyroidea caudalis, where the nervus
laryngeus caudalis passes, was determined in the caudal of
the region where the laminae of the cartilago thyroidea
converge in the ventral. The processus muscularis of
cartilago arytenoidea extending dorsally was detected.
Processus vocalis was seen extending towards the cavum
laryngis ventral of the same cartilage. Cartilago corniculata
was not seen clearly. It was observed that the apex of the
epiglottis was located. Trachea was consisted of 48
cartilago trachealis and the cross-section of the cartilago
trachealis was circular in shape. Total tracheal length was
172.36 mm. Tracheal ring width was measured 12.40 mm
at the beginning, 9.98 mm in the middle, and 9.23 mm at
the end. The pulmo sinister in the lynx lung was divided
into two main lobes as lobus cranialis and lobus caudalis.
The lobus cranialis was also divided among itself as pars
cranialis and pars caudalis. The pulmo dexter was divided
into four main lobes as lobus cranialis, lobus medius, lobus
caudalis, and lobus accessorius (Figure 1). The pulmo
sinister in the lynx lung consisted of two main lobes, lobus
cranialis and lobus caudalis. The lobus cranialis of the
pulmo sinister was also divided among itself as pars
cranialis and pars caudalis. Pars cranialis length was
measured 65.75 mm, width 45.42 mm; pars caudalis as
72.61 mm in length and 54.12 mm in width. The lobus
caudalis length of the pulmo sinister was 40.28 mm and
the width was 34.95 mm. The pulmo dexter consisted of
four main lobes: lobus cranialis, lobus medius, lobus
accessorius, and lobus caudalis. Pulmo dexter's lobus
cranialis was 84.04 mm long, 58.70 mm wide, lobus
medius length 59.95 mm wide 30.99 mm, lobus
accessorius length 36.41 mm wide 41.51 mm lobus
caudalis 47.35 mm wide 38.44 mm.

Histological Results
Histological Structure of Trachea

It was determined that the C-shaped hyaline cartilage
structure surrounding the trachea. It was observed that
the hyaline cartilage was surrounded by the
perichondrium and there were chondroblast cells just
below the perichondrium. There were chondrocytes in the
lacunae as we went towards the inner part of the cartilage.
In addition, it was determined that the musculus
transversus trachea, which consists of smooth muscle cells
that close the open ends of the cartilage, surrounds the
cartilage from the outside (Figure 2). It was determined
that the trachea was composed of tunica mucosa,
submucosa, and tunica adventitia. Lamina epithelialis was
consisted of ciliated pseudostratified columnar epithelial
cells and goblet cells. Lamina propria and submucosa were
composed of connective tissue and in the submucosa;

serous, mucous, and seromucous tracheal glands were
determined. Tunica adventitia surrounded the trachea
externally and had a loose connective tissue structure
(Figure 3).
The Lung

The connective tissue capsule was surrounding the lung,
respiratory bronchioles, alveoli, and abundant blood
vessels. The connective tissue was penetrated into the
lungs and the respiratory bronchioles were surrounded by
the smooth muscle layer. Intraalveolar septa were
separating adjacent alveoli from each other. In
intraalveolar septum; capillaries, erythrocytes, type I
pneumocytes which are squamous epithelial cells covering
the alveolar surface, and type Il pneumocytes which are
less numerous and larger than type I pneumocytes, were
observed. In addition, it was determined that there were
macrophages (dust cells) in the alveolar sacs (Figure 4-6).

Figure 1: Larynx, trachea and lung in lynx (LcrD: Lobus
cranialis of pulmo dexter, LmD: Lobus medius of pulmo
dexter, LcaD: Lobus caudalis of pulmo dexter, LaD: Lobus
accessorius of pulmo dexter, LcrPcS: Pars cranialis of lobus
cranialis of pulmo sinister, LcrPcaS: Pars caudalis of lobus
cranialis of pulmo sinister, LcaS: Lobus caudalis of pulmo
sinister.
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Figure 2: Lynx trachea (A, B). Hc: hyaline cartilage, Sm: Submucosa, Mt: musculus transversus, Chondroblasts (arrows),
chondrocytes (arrowheads), and perichondrium (stars). Triple staining.
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Figure 3: Lynx trachea (A, B). Le: Lamina epithelialis, Lp: Lamina propria, Sm: Submucosa. A: Epithelial cells (arrowheads)
and goblet cells (arrows). B: Serous glands (stars), mucous glands (arrows), and seromucous (arrowheads) glands in the
submucosa. PAS staining.

N L 50K g U -

Figure 4: Lynx lung (A, B). Capsule (arrow), blood vessel (arrowhead), alveoli (a). Triple staining.
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Figure 5: Lynx lung (A, B). Alveolar septum (1) alveoli (2), erythrocytes (3), capillary (4), Type 1 pneumocyte (5), Type 2

pneumocyte (6), macrophage (7). Triple staining.

DISCUSSION AND CONCLUSION

The respiratory system is tasked with exchanging oxygen
and carbon dioxide and delivering oxygen to all tissues of
the body. This system consists of two parts. These are the
part where the air is transmitted and respiration, and the
part where gas exchange, takes place (Gartner and Hiatt
2014). The trachea, the part through which air is
conducted, is a tubular organ that extends from the larynx
to the primary extrapulmonary bronchi (Banks 1993).
Gartner and Hiatt (2014) reported that 15-20 horseshoe-
shaped (C-ring) rings formed the trachea, Halgiir and
Ozkadif (2021) found that trachea rings were 42-48 in
foxes, Dabanoglu et al. (2001) found as 36-45 in dog. In the
present study, it was determined that the trachea
consisted of 48 rings. When we compare the number of
cartilage rings detected with the literature, it is seen that it
is closer to the fox. They (Halgiir and Ozkadif 2021)
reported the trachea length as 154.16+ 0.60 mm in male
foxes and 137.28+ 0.62 mm in female foxes. The total
tracheal length was 172.36 mm in our study so; we can say
that the lynx trachea is longer than the fox trachea.

Haligiir and Ozkadif (2021) was measured the diameter of
the cartilago trachealis as 13.37+0.38 mm in male foxes
and 12.28+0.23 mm in female foxes. In the present study,
the tracheal ring width in the female lynx was measured as

{ ¢ 2 .ﬂ | 83
Figure 6: Lynx lung (A, B). Respiratory bronchiole ends (RB), smooth muscle layer (1), clara cells (2) alveoli (3), alveolar
septum (4), dust cells (5). PAS staining.

12.40 mm at the beginning, 9.98 mm in the middle, and
9.23 mm in the last part. Initial values of tracheal ring
width were close to Haligiir and Ozkadif (2021). The open
ends of the C-rings are connected posteriorly by smooth
muscle (musculus trachealis). With the contraction of this
muscle, the lumen of the trachea narrows, thereby
increasing the speed of airflow (Gartner and Hiatt 2014).
Musculus trachealis was located inside the cavity of the
tracheal cartilages in horses, pigs, and ruminants but in
cats and dogs outside the cavity (Bacha and Bacha 2012).
Tracheal lumen is lined by pseudostratified ciliary
columnar epithelium known as respiratory epithelium.
This epithelium also contains DNES cells, about 30% of
goblet cells. Goblet cells are single-celled glands that
produce mucinogen, a mucus substance that is released
onto the surface of the wet epithelium (Gartner and Hiatt
2014). The lamina propria and submucosa which are not
clearly separated from each other, are located under the
epithelium (Bacha and Bacha 2012). The lamina propria
and lamina muscularis consist of prominent elastic fibers
believed to replace the mucosa (Banks 1993). In the
submucosa, there are tubuloacinar seromucous glands that
open into the lumen via channels lined with ciliary cells,
mucus-secreting cells, and various intermediate cells. The
tubular parts of the tracheal glands are lined with mucus-
secreting cells, while the acinar parts are lined with serous
secretory cells. These glands are abundant in the proximal
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parts of the trachea of almost all domestic mammal species
(Eurell and Frappier 2006). It was observed that the C-
shaped non-continuous cartilage rings provided the
opening of the lumen, the cartilage was thicker in the
anterior than in the posterior, and was continuous with
the perichondrium in the monkey trachea. The lamina
propria is thin, the submucosa is thick, and there are
mucous and seromucous glands. The perichondrium of the
cartilage fuses with the connective tissue in the submucosa
and there are plenty of blood vessels (Gartner and Hiatt
2014). In the pig trachea, the ends of the cartilage rings are
not joined and are interconnected by connective tissue.
The musculus trachealis is inside the cartilage. The
epithelial layer of the mucosa is typically composed of
ciliated epithelium, including goblet cells (Banks 1993).
Carnivorous trachea is lined by goblet cell, ciliated, and
pseudostratified columnar epithelium. The lamina propria
is in the form of a longitudinal band of elastic fibers. The
musculus trachealis (with a smooth structure) is located
outside the C-shaped cartilaginous cavity (Bacha and
Bacha 2012). C-shaped hyaline cartilage surrounding the
trachea externally, musculus transversus trachea, outside
the cartilage rings; lamina epithelialis, ciliated
pseudostratified columnar epithelial cells, and goblet cells,
loose connective tissue in the lamina propria. Serous,
mucous, and seromucous glands in the submucosa and
loose connective tissue adventitia surrounding the trachea
were determined in lynx.

The lungs, located in the rib cage, serve as the main organ
of the respiratory system. The visceral leaf of the capsule-
shaped pleura surrounds the lungs externally. This
connective tissue capsule enters the organ and divides the
lungs into lobes and lobules (Girgin et al. 2010). The pulmo
sinister of carnivores is divided into two main lobes, lobus
cranialis and lobus caudalis. Lobus cranialis is also divided
among as pars cranialis and pars caudalis. Pulmo dexter is
divided into four main lobes as lobus cranialis, lobus
medius, lobus caudalis, and lobus accessorius (Haziroglu
and Cakir 2018; Demiraslan and Dayan 2021). In a study of
lung typing (Voyevoda et al. 1992), the right lung lobe
mostly (70%) consists of four lobes in arctic foxes: cranial,
medial, caudal, and infracardiac. In our study, the right
lung consisted of four lobes. Only the lobus accessorius of
pulmo dexter was named lobus infracardiaca in the other
study. Voyevoda et al. (1992) stated that the left lung lobe
in dogs mostly consists of three lobes as cranial, medial,
and caudal. In the lynx, the left lung lobe consisted of three
lobes in total. But the nomenclature was different. In our
study, while the lobus cranialis of the left lung lobe was
divided into pars cranialis and pars caudalis, Voyevoda et
al. (1992) named the left lung lobe in the dog as cranial,
caudal, and medial. We think that this difference is due to
the different branching of the bronchi.

The structure of the lungs is generally examined in two
parts as air-conducting pipes and respiratory tissue. The
airways are the bronchi and bronchioles. It begins where
the trachea splits in the thoracic cavity and continues to
the respiratory tissue (Girgin et al. 2010). Bronchioles are
air-conducting ducts of 1 mm or less in diameter. Larger
bronchioles represent branches of segmental bronchi.
These ducts branch repeatedly to form terminal
bronchioles. Terminal bronchioles also branch to form
respiratory bronchioles. Respiratory bronchioles form a
transition zone in the respiratory system and are involved
in air conduction and gas exchange. They have a narrow
diameter. The first sections contain ciliated cubic
epithelium and clara cells. Clara cells predominate in its
distal. Rarely brush cells and dense nucleated granule cells
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are also present along the length of the respiratory
bronchiole (Ross and Pawlina 2016). Respiratory
bronchioles are well developed in cats and dogs (Bacha
and Bacha 2012). The alveoli are surrounded by capillary
networks. Capillaries are attenuated, non-perforated,
continuous endothelial cells, very close to type I
pneumocytes. The alveoli are separated from each other
by walls of varying thickness known as interalveolar septa.
Macrophages, known as dust cells, are usually seen in the
interalveolar septa. Dust cells differentiate from
monocytes and enter the lungs through the bloodstream
(Gartner and Hiatt 2014). Each alveolar duct divides into
three or more alveolar sacs. There are no smooth muscles
in the sacs. Thin squamous epithelial cells (type I alveolar
cells) are abundant in the alveoli, while surfactant-
producing type II alveolar cells are rare (Bacha and Bacha
2012). Type 1 pneumocytes are not capable of dividing.
They are fairly thin squamous cells and occupy most
(95%) of the alveolar surface. Cells, also called type II
pneumocytes or septal cells, are cubic in shape. It is found
interspersed between type I pneumocytes and tends to
collect at septal junctions. Type II pneumocytes occupy
only 5% of the alveolar air surface (Ross and Pawlina
2016). In the monkey, the two alveoli are separated by an
interalveolar septum. There are capillaries containing
abundant erythrocytes in the septum. The entire alveolar
surface consists of an abundance of type I pneumocytes
and a smaller number of type II pneumocytes. The
interalveolar septa are thick, containing blood vessels and
connective tissue elements, including macrophages known
as dust cells. At the entrance to the alveoli are smooth
muscle cells that look like knobs in the dog, the alveoli are
composed of highly attenuated endothelial cells, type I
pneumocytes, and an intervening basal lamina. Cytoplasm
is scarce in both cell types. The air space of the alveoli is
empty, while the capillary lumen contains red blood cells
(Gartner and Hiatt 2014). In the lynx lung; it was
determined that the connective tissue capsule surrounding
the lung from the outside entered the inside of the organ
and divided the organ into lobes. It was observed that the
respiratory bronchiole endings were surrounded by the
smooth muscle layer. In addition, intraalveolar septums
separating adjacent alveoli from each other were detected.
In intraalveolar septum; capillary vessel nuclei,
erythrocytes, type 1 pneumocytes with squamous
epithelial cells and covering the entire alveolar surface
were seen interspersed with type Il pneumocytes. Also, it
was determined that there were macrophages (dust cells)
interspersed in the alveolar sacs and lung tissue.

In conclusion, Lynxes are endangered wild animals.
Therefore, very few studies have been found on lynxes (Ar1
et al. 2018; An and Uslu 2021). The larynx, trachea and
lungs of the wild animal lynx were analyzed anatomically
and histologically. We believe that this presented study
will support scientific studies on similar subjects (Akgiin et
al. 2018; Osorio-Echeverri et al. 2019) cornage operation
with tracheal collapse, and approach to respiratory system
diseases (Masseaua and Reinero 2019).
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ABSTRACT The present experiment was conducted to investigate the effect of drinking water temperature and stocking
density (SD) on oxidative metabolism in the heart, liver, bursa fabricius, and thymus in broiler chickens raised
under heat stress. The experiment comprised of 360 one-day-old Ross 308 male broiler chickens randomly
divided to 6 experimental groups with 4 replicates in each group. Experimental treatments included three
different SD (low = 12 birds/m?2, medium = 15 birds/m? or high = 18 birds/m?) and two different drinking
water temperature (10 °C or 31 °C) in a 3 x 2 factorial arrangement. At the end of the experiment (42 days of
age), two birds per replicate were euthanized for sample collection. The results indicated high SD increased
oxidative damage and caused an increase in MDA formation in the heart, liver and thymus. On the other hand,
cold water ameliorated the oxidative damage due to the high SD in the thymus. In the study, the statistically
non-significant interaction was generally determined between cage stocking density and cold drinking water
on the antioxidant system. Besides, while cold water administration increased CAT activity in heart and
thymus tissues, decreased GSH activity. In conclusion, drinking water temperature and stocking density are
key environmental factors effecting oxidative metabolism when broilers under high temperature conditions;
however, more studies are needed in terms of the interactive effects of water temperature and stocking
density on antioxidant enzymes under current conditions.

Keywords: Chickens, Housing, Hot temperature, Oxidative stress, Water.

0z Etlik Piliclerde Sicak iklimde Soguk Su ve Yerlesim Sikhigmin Oksidatif
Metabolizmaya EtKisi

Bu ¢alisma, sicaklik stresi altinda yetistirilen etlik pili¢lerde, icme suyu sicakligi ve yerlesim sikliginin kalp,
karaciger, bursa fabricius ve timus dokularinda oksidatif metabolizma iizerindeki etkisini arastirmak igin
yapildi. Deney, 360 adet bir giinliik Ross 308 erkek etlik civcivin, her grupta 4 tekerriir olacak sekilde rastgele
6 deney grubuna béliinmesiyle olusturuldu. Deneysel uygulamalar, 3 x 2 faktoriyel diizenlemede ti¢ farkl
yerlesim siklig1 (diisiik = 12 kanatli/m?, orta = 15 kanatli/m? veya yiiksek = 18 kanatli/m?2) ve iki farkli icme
suyu sicakligini (10 °C veya 31 °C) icerdi. Deney sonunda 6rnek alimi icin her tekrar grubundan 2 tavuk
aliarak otenazi edildi. Sonuglar, yiiksek yerlesim sikliginin oksidatif hasarda ve kalp, karaciger ve timusta
MDA olusumunda bir artisa neden oldugunu gosterdi. Buna karsin soguk su, timustaki yiiksek yerlesim siklig1
nedeniyle olusan oksidatif hasari iyilestirdi. Calismada, antioksidan sistem tizerine yerlesim siklig1 ve soguk
icme suyu arasindaki etkilesimler genel olarak énemsiz bulundu. Bunun yanisira, soguk su uygulamasi kalp
ve timus dokularinda CAT aktivitesini artirirken GSH aktivitesini azalttl. Sonug olarak, igme suyu sicaklig1 ve
yerlesim siklig1 yiiksek sicaklikta yetistirilen etlik piliclerde oksidatif metabolizmay1 etkileyen anahtar
cevresel faktorlerdir; ancak su sicakligl ve yerlesim sikli1 interaksiyonunun antioksidan enzimler tizerindeki
etkilerinin belirlenmesi agisindan giiniimiiz kosullarinda daha fazla ¢alismaya ihtiyag vardir.

Anahtar Kelimeler: Barinak, Oksidatif stres, Su, Tavuk, Yiiksek sicaklik.

INTRODUCTION

In today's livestock industry, animals are exposed and F}?r this reasonf, re§ea1ichers are rrll_laklng effm}‘lts tollr?pr.ovg
raised under certain conditions, such as high the response of animals to stress. However, there is limite

temperatures, high density of stocking, diseases information on the physiological mechanisms of stress

inadequate health services, which adversely affect their résponsels Zlglgnlmals exposed to various stress factors
reproductive performance, health status and well-being. (Gooetal. ).
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One of the biggest problems in livestock farming in many
countries is heat stress. Among livestock animals,
especially poultry are the most susceptible to heat stress.
Poultry lack the inhibition of body heat production due to
the fact that their bodies are almost entirely covered with
feathers and they have limited sweat glands. In poultry,
which are frequently exposed to heat stress, first of all,
feed consumption decreases. This leads to loss of body
weight and rapid depletion of fat reserves (Quinteiro-Filho
et al. 2010). Hormonal balance, immune system and blood
values as well as feed consumption are negatively affected
by heat stress (Aengwanich, 2007). It induces oxidative
stress and causes respiratory alkalosis (Teeter et al. 1985;
Altan et al. 2003; Lin et al. 2006). Heat stress can cause an
increase in lipid peroxidation products and protein
carbonyls in plasma and tissues, whereas the severity and
duration of heat stress change the activity of antioxidant
enzymes (Akbarian et al. 2016). Thus, the performance
and health of the animals are adversely affected.

Stocking density can also be a critical stress factor in
intensive poultry farming, as high stocking density is
highly associated with problems in poultry health,
performance and welfare. Possible causes of these
problems are reduced access to feed and water, abnormal
behavior, inadequate air and poor soil quality. (Esteyez
2007). In addition, high stocking density may result in
increased temperature in the micro-environment
surrounding the broilers and reduced heat loss from the
body, resulting in moderate heat stress (Cengiz et al.
2015). High stocking density causes increase in
heterophile to lymphocyte ratio, blood stress hormones,
and oxidative stress but decrease in immune response
(Mustafa et al. 2010; Najafi et al. 2015; Astaneh et al. 2018;
Nasr et al. 2021). Therefore, high stocking density may
induce some pathological events similar to heat stress
(Goo etal. 2019).

In order to diminish the possible negative effects of heat
stress, some practices such as changing the feed content,
feed restriction, intermittent feeding and lighting
programs are recommended. Apart from these, giving cold
water can be an important strategy. Although water is not
a nutritional element on its own, it is very necessary to
evaluate the feed taken and to keep the body temperature
of the animal constant (Park et al. 2014). It is observed
that broilers under heat stress cannot regulate their body
temperature when their water consumption decreases, but
it is reported that cooling the drinking water positively
affects the animals' ability to cope with heat stress (Bruno
et al. 2011). In addition, there are studies suggesting that
cold water given to poultry animals exposed to heat stress
positively affects the development and performance of the
animals (Park et al. 2014; Farghly et al. 2018).

In the present study, it was aimed to specify the effects of
cold drinking water and different stocking density on
oxidative metabolism of selected organs in broiler
chickens raised under high temperature.

MATERIAL AND METHODS

Birds, Experimental Design and Management

The present study was approved by Aydin Adnan
Menderes University Animal Ethical Committee (ADU-
HADYEK Approval no: 64583101/2020/065).

The experiment comprised of 360 one-day-old Ross 308
male broiler chickens randomly divided to 6 experimental
groups with 4 replicates in each group as a totally random
design with 3 x 2 factorial arrangement of the stocking
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density (SD) [low = 12 birds/m2 (LSD), medium = 15
birds/m2 (MSD) or high = 18 birds/m2 (HSD)] and the
drinking water temperature (10 °C or 31 °C). The birds
were housed in coops with a floor area of 1 m?, excluding
the feeder and water areas, and 5-7 cm in height,
homogeneously laid with wood shavings. A 23L:1D lighting
program was applied up to 7 days and 18L:6D thereafter
until day 42. The temperature was sustained at 32°C until
day 7 followed by a reduction of 3°C per week until day 21
and a temperature of 24-26°C was sustained afterwards.

Starter feed containing 3000 kcal/kg metabolic energy
(ME) and 23% crude protein (CP) in the age period of 0-10
days, grower feed containing 3100 kcal/kg ME and 21.5%
CP between days 11-24, and finisher feed containing 3200
kcal/kg ME and 19.5% CP between days 25- 42 was given
ad libitum.Free access of birds to feed and water was being
certain throughout the experiment. The experiment’'s
duration was 42 days.

Sample Collection and Determination of Oxidative
Metabolism

At the end of the experiment a total of 48 birds, two birds
per replicate, were slaughtered and the heart, liver, bursa
fabricius and thymus tissue samples were collected to
determine the oxidative metabolism. Tissue samples were
first diluted 10 times with cold 150 mM PBS (pH 7.4) and
homogenized for 1-2 minutes at 2,000 rpm with a tissue
homogenizer (IKA WERKE Yellowline OST Basic S2 Analog
Overhead Stirrer, Athy, Ireland). Homogenates were
centrifuged at 12000 rpm for 10 minutes at +4cC.
Malondialdehyde (MDA), superoxide dismutase (SOD),
catalase (CAT), and glutathione (GSH) activities were
established in the supernatants obtained after
centrifugation. The determination of MDA was made as per
the method reported by Ohkawa et al. (1979). In this
method, a pink colored pigment was formed when
thiobarbituric acid and MDA react in acidic pH and hot
environment, and this color was measured at 532 nm and
the results were given as nm/mg protein. GSH was
determined as described by Tietze (1969). In this
procedure, 5,5'-dithiobis,2-nitrobenzoic acid (DTNB) is
reacted to yield a product measured at 412 nm within 4
minutes, and the results are expressed as mg/g protein.
CAT activity was measured in supernatants according to
the method determined by Luck (1965). In this method,
the conversion of substrate H20: to H20 was observed
spectrophotometrically at 240 nm at 20-second intervals
and the decrease in absorbance was measured. Enzyme
activity was given using k/mg protein. SOD activity was
specified as per the method of Sun et al. (1998). In this
method, superoxide radicals form formazone dye in the
presence of nitro blue tetrazolium. This color intensity was
measured spectrophotometrically at 560 nm. The percent
inhibition was calculated depending on SOD activity and
the results were expressed as U/mg protein.

Statistical Analysis

The data were statistically analyzed using the SPSS
software package (version 22.0 SPSS Inc., Chicago, IL,
USA). Levene's test was used to confirm the homogeneity
of variances. The oxidative stress data (MDA, SOD, CAT,
and GSH) were subjected to ANOVA using the General
Linear Model (GLM) procedure with cold water and
stocking density as the main effects along with their
interactions included in the following model:

xijk = g + M;j + Dj + (MD)j + eijk,
Where, xijx = analyzed measurement, u = Overall mean, M;

= cold water (10 °C or 31 °C), Dj= effect of stocking density
(12, 15, and 18 birds/m?), (MD);= effect of interaction,
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eijk= residual random error. In analyzes GLM was designed
to reveal the effect of cold water and stocking density on
oxidative stress parameters. The partial effects of cold
water and stocking density for each factor were analyzed
with Least Squares Means Test and multiple comparisons
were performed with a Duncan Test.

RESULTS

High SD (18 birds/m?) in broilers significantly increased
MDA levels of the heart, liver, and thymus compared to low
SD (12 birds/m?) (p=0.029) (Table 1). The interaction
between SD and drinking water temperature was also
significant in regard to thymus MDA level (p=0.026) (Table

In addition, cold water applied to broilers increased CAT
activity in heart and thymus tissues (p=0.040 and p=0.000,
respectively), while reduced GSH activity in both tissue
(p=0.002 and p=0.045, respectively) compared to normal
water administration (Table 3 and 4).

The interaction between SD and drinking water
temperature caused a significant reduction only in cardiac
GSH activity (p=0.048) (Table 4).

In addition to the antioxidant enzyme activities in the
selected tissues of drinking water, the stocking density
affected only liver GSH activity. High SD significantly
decreased liver GSH activity compared to low SD
(p=0.039) (Table 4).

1).Cold water led to a reduction in SOD activity in bursa
fabricius. (p=0.003) (Table 2).

Table 1: Effect of drinking water temperature (WT) and stocking density (SD) on MDA activity of the selected organs in
broilers (nmol/mg protein).

MDA

Factors

Heart Liver Bursa fabricius Thymus
Water temperature
Normal 43.97 19.52 8.68 28.08
Cold 43.15 19.33 8.69 26.45
SEM1 2.55 0.75 0.27 1.30
Stocking density
12 birds/m? 38.65P 17.42b 9.09 23.95b
15 birds/m? 41.58ab 19.23ab 8.34 28.55ab
18 birds/m? 50.462 21.63 8.63 29.31a
SEM?2 4.42 1.30 0.48 2.26
WTx SD Interactions
Normal-12 birds/m? 47.19 20.24 9.40 25.744b
Normal-15 birds/m? 35.44 20.80 7.89 27.09ab
Normal-18 birds/m? 49.29 17.52 8.75 31.43a
Cold-12 birds/m? 35.98 18.22 8.78 31.362
Cold-15 birds/m? 41.85 22.45 8.80 27.18ab
Cold-18 birds/m? 51.63 17.33 8.51 20.80b
SEM3 1.80 0.53 0.19 0.92
Significance of main effects p value
Water temperature 0.821 0.862 0.972 0.381
Stocking density 0.029 0.009 0.306 0.047
WTX SD Interaction 0.126 0.379 0.265 0.026

a b: Means with different superscript letters in the same column differ (p<0.05), . 2: Standard error of the mean, 3: Standard
error of the mean for interaction effect.
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Table 2: Effect of drinking water temperature (WT) and stocking density (SD) on SOD activity of the selected organs in
broilers (nmol/mg protein).

SOD

Factors

Heart Liver Bursa fabricius Thymus
Water temperature
Normal 4.38 1.47 1.862 3.05
Cold 3.82 1.64 1.66P 2.96
SEM1 0.20 0.07 0.04 0.13
Stocking density
12 birds/m? 4.06 1.61 1.85 3.27
15 birds/m? 3.86 1.53 1.74 3.02
18 birds/m? 4.38 1.52 1.69 2.73
SEM?2 0.36 0.13 0.07 0.24
WTx SD Interactions
Normal-12 birds/m? 4.36 1.56 1.99 3.26
Normal-15 birds/m? 3.94 141 1.84 3.09
Normal-18 birds/m? 4.83 1.43 1.75 2.80
Cold-12 birds/m? 3.76 1.67 1.71 3.27
Cold-15 birds/m? 3.78 1.65 1.63 2.95
Cold-18 birds/m? 3.92 1.60 1.64 2.67
SEM3 0.14 0.05 0.03 0.09
Significance of main effects p-value
Water temperature 0.065 0.124 0.003 0.657
Stocking density 0.360 0.733 0.132 0.097
WTX SD Interaction 0.577 0.879 0.549 0.939

a b: Means with different superscript letters in the same column differ (p<0.05), . 2: Standard error of the mean, 3: Standard
error of the mean for interaction effect.
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Table 3: Effect of drinking water temperature (WT) and stocking density (SD) on CAT activity of the selected organs in

broilers (k/mg protein).

CAT

Factors

Heart Liver Bursa fabricius Thymus
Water temperature
Normal 0.47b 2.29 0.11 0.23b
Cold 0.712 1.70 0.14 0.602
SEM1 0.08 0.21 0.01 0.06
Stocking density
12 birds/m? 0.61 2.36 0.11 0.47
15 birds/m? 0.68 1.71 0.12 0.30
18 birds/m? 0.48 1.92 0.13 0.47
SEM?2 0.14 0.37 0.01 0.11
WTx SD Interactions
Normal-12 birds/m? 0.62 2.59 0.10 0.19
Normal-15 birds/m? 0.55 2.14 0.11 0.27
Normal-18 birds/m? 0.25 2.12 0.12 0.22
Cold-12 birds/m? 0.61 2.12 0.12 0.75
Cold-15 birds/m? 0.82 1.27 0.14 0.33
Cold-18 birds/m? 0.72 1.72 0.15 0.72
SEM3 0.05 0.15 0.00 0.04
Significance of main effects p-value
Water temperature 0.040 0.060 0.073 0.000
Stocking density 0.364 0.213 0.388 0.218
WTX SD Interaction 0.242 0.789 0.952 0.057

ab: Means with different superscript letters in the same column differ (p<0.05), 1 2: Standard error of the mean, 3: Standard

error of the mean for interaction effect.
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Table 4: Effect of drinking water temperature (WT) and stocking density (SD) on GSH activity of the selected organs in

broilers (mg/g protein).

GSH

Factors

Heart Liver Bursa fabricius Thymus
Water temperature
Normal 18.42a 16.99 31.20 7.352
Cold 12.13b 15.67 30.20 5.50b
SEM1 1.36 0.62 1.59 0.63
Stocking density
12 birds/m? 15.83 17.81a 32.03 7.60
15 birds/m? 14.75 16.262b 29.82 5.14
18 birds/m? 15.25 14.93b 30.24 6.53
SEM?2 2.36 1.08 2.76 1.09
WTx SD Interactions
Normal-12 birds/m? 16.692b 18.67 31.63 8.98
Normal-15 birds/m? 16.73a 14.75 28.83 4.77
Normal-18 birds/m? 21.83a 17.54 3293 8.29
Cold-12 birds/m? 14.96abc 16.95 32.24 6.21
Cold-15 birds/m? 12.77bc 15.10 30.80 5.52
Cold-18 birds/m? 8.67¢ 14.97 27.55 4.77
SEM3 0.96 0.44 1.12 0.44
Significance of main effects p-value
Water temperature 0.002 0.147 0.659 0.045
Stocking density 0.901 0.039 0.698 0.092
WTX SD Interaction 0.048 0.393 0.383 0.127

a b c; Means with different superscript letters in the same column differ (p<0.05), 1.2: Standard error of the mean, 3: Standard

error of the mean for interaction effect.

DISCUSSION AND CONCLUSION

Heat stress and stocking density induce oxidative stress
and damage the immune system and antioxidant system.
Lipid peroxidation is a stress indicator of the autocatalytic
mechanism that causes oxidative degradation of cellular
membranes. MDA is the main final product of lipid
peroxidation but a high production of MDA has been
reported as an indicator of oxidative stress (Dalle-Donne
et al. 2006). High SD (18 birds/m?) in broilers significantly
increased MDA levels of the heart, liver, and thymus. A
similar result was reported by Simsek et al. (2009) and it
was stated that crowding increases oxidative damage and
causes an increase in MDA formation. Cold water
application decreased the thymus MDA level in animals
raised in high stocking density. Farghly et al. (2018) found
that cold water application in Muscovy ducklings
decreased serum MDA levels similar to this study. Cold
water administration can positively affect performance by

138

causing feed consumption and daily body weight gain in
chickens raised under heat stress (Beker and Teeter
1994), as well as may reduce oxidative stress due to high
stocking density.

The effect of reactive oxygen species (ROS) is kept in
balance by non-enzymatic and enzymatic antioxidants.
SOD and CAT are enzymatic, while GSH is part of the non-
enzymatic antioxidant system. Hydrogen peroxide (H202)
is the product of the reaction catalyzed by SOD which is
the first line of defense of the antioxidant system, the
substrate of both CAT and glutathione peroxidase GPx
(Irato and Santovito 2021). GSH plays a role as a cofactor
for GPx and reacts directly with ROS by its sulfhydryl
groups (Michelli et al. 2016).In this study, cold water
administration to broilers reared under high ambient
temperature increased cardiac and thymus CAT activity,
while decreasing GSH activity. In addition, cold water led
to a reduction in SOD activity in bursa fabricius. Cold water
application did not ameliorate the decreased cardiac GSH
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activity due to high stocking density. In contrast to our
study, Farghly et al. (2018) suggested that cold water
increased serum total antioxidant capacity in Muscovy
ducklings. Although there is no study on the effect of cold
water on different antioxidant enzymes in different tissues
in birds raised under heat stress, our results are thought to
confirm those of Fadillioglu et al. (2002) that antioxidant
enzymes can have complementary roles for each other for
the tissue injuries. Finally, in addition to these effects of
water temperature, Nasr et al. (2021) reported similar
findings that the SD had an effect only on liver GSH
activity, and high SD decreased liver GSH activity.

As a result, high stocking density in broilers raised under
high ambient temperature increased oxidative stress in
heart, liver and thymus tissues. Cold water application was
not effective in reducing oxidative stress in tissues, except
thymus. The effect of cold water on the antioxidant system
is controversial. While it increased CAT activity in heart
and thymus tissues, decreased GSH activity. The stocking
density and their interactions did not have a significant
effect on the antioxidant system.
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ABSTRACT This study was carried out to determine the prevalence of Peste des Petits Ruminant (PPR) in sheep herds in
different areas in the Iraq - Kirkuk region by using the ELISA test technique. According to clinical findings, the
presence of seropositive samples by PPR test kit and ELISA method was revealed in the sera obtained from
blood samples of lambs suspected of PPR disease. According to the obtained the test results, 47% of the
antibodies against the PPR virus of all lambs used in the study were positive. Presence of PPR antibody was
detected as 41.5% in 2-6 month old lambs. The disease was detected at the highest level in April with a rate of
56.50%. As a result, it was revealed that PPR is endemic in the Kirkuk-Iraq region. In conclusion; In the fight
against Peste des Petits Ruminant (PPR) disease; It was concluded that in addition to preventive vaccine
studies, disinfection systems, quarantine, training of sheep breeders and development of a plan for global
disease prevention are required.

Keywords: Diseas, Kirkuk-Iraq, Lamb, PPR.

0z Irak-Kerkiik Bolgesindeki Kuzularda Kiiciik Ruminant Vebasi Viriisiiniin Serolojik
Arastirilmasi

Bu ¢alisma, Irak - Kerkiik bélgesindeki farkl alanlardaki koyun siiriilerinde Peste des Petits Ruminant (PPR)
hastalifinin yayginhigini ELISA test teknigi kullanilarak hastaligin varligin ortaya koymak amaciyla
yapilmustir. Klinik bulgulara gére PPR hastaliginda siihpelinen kuzularda kan numunelerinde elde edilen
serumlarda PPR test Kkiti ile ELISA yontemi seropozitif olan numunelerin varlig1 ortaya konuldu. Elde edilen
test sonuglarinra gore ¢alismada kullanilan tiim kuzularin PPR viriisiine karsi antikor varliginin oranin
%47'si pozitif tespit edildi. PPR antikor varligl 2-6 aylik kuzularda %41.5 olarak saptandi. Hastalik Nisan
ayinda en ytiksek diizeyde ve %56.50 oraninda tespit edildi. Sonug olarak, PPR'nin Kerkiik- Irak bdlgesinde
endemik olarak goriildiigii ortaya konuldu. Sonuc¢ olarak; Peste des Petits Ruminant (PPR) hastaligiyla
micadelede; koruycu as1 ¢alismalarinin yan sira dezenfeksiyon sistemleri, karantina, koyun yetistiricilerin
egitimi ve kiiresel boyutta hastalikta korunmada plan gelistirilmesi gerekli oldugu sonucuna varilmaistir.

Anahtar Kelimeler: Hastalik, Kerkuk-Irak, Kuzu, PPR.

INTRODUCTION spreading throughout continents, especially in North and
. ) o ) ) East Africa and Asia, which creates a difficult environment
Peste des petits ruminants (PPR) is infectious sickness of for efforts to eradicate PPRV before 2030. Epidemics that

domestic and small ruminants, which is a highly
contagious, infectious, and fatal viral disease. Fever,
necrotic mouth, gastroenteritis, and pneumonia are all
symptoms (Abdalla et al. 2012). This family of viruses, the
Paramyxoviridae (RPV and Canine Distemper) is closely
related to the PPRV (Ozkul et al. 2002). According to

reoccur in North Africa's Maghreb region (Libya, Tunisia,
Algeria, Morocco, Mauritania, and the Western Sahara)
provide as a good example of these difficulties. PPRV
appears to have been eradicated in Morocco as a result of
widespread vaccination when it was first discovered there
in 2008. Following the relaxation of these vaccination

reports, the disease has been most prevalent in sub- tactics, the World Organisation for Animal Health (OIE)
Saharan in Africa, the Middle East, and South Asia (Omani was informed in 2015 of the re-emergence of PPRV in
et al. 2019). The Food and Agriculture Organization and Morocco (Baazizi et al. 2017).

the World Organization for Animal Health have suggested
a control program for the illness, with 2030 set as the goal

year for elimination (FAO and OIE 2016). PRV is rapidly ~ (10528€s of the virus, the infection routes, the oot and

The genetics of the inflaming viral strain, the infectious
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nutritional status of an infected animal may all influence
the severity of the illness (Parida et al. 2015). The research
reported that young animals provided higher positive
percentages of PPR than older animals (Rahman et al.
2004).

There is evidence that females have greater antibody titers
than males in Bangladesh. In terms of PPR, male goats are
somewhat more susceptible than females (Abdalla et al.
2012). Despite this, data from Pakistan show no significant
difference in susceptibility between males and females
(Kozat and Sepehrizadeh 2017). Environmental factors
that promote PPR virus persistence and propagation can
also have an impact on the seasonal distribution of PPR
outbreaks. PPRV outbreaks were most frequent in the first
and fourth quarters of the year, with March being the most
common, followed by April (Abubakar et al. 2009).

The current study aimed to investigate and confirm the
prevalence of PPR illness using a competitive ELISA test, as
well as to identify the primary risk factors in Kirkuk
governorate, Iraq.

Statistical Analysis

The SPSS package program was used in this study to
evaluate the statistical analysis. In terms of sex, age, area,
season, and clinical findings, ELISA results and
percentages of acquired results were computed. The
statistical significance level was taken as 5% and SPSS
(ver: 26) statistical package program was used for
calculations.

MATERIAL AND METHODS

This research was carried out with the permission
numbered 73 on 22.12.2021 from the Republic of Iraq
Ministre of Agriculture Veterinary Directorate/Kirkuk
Ethics Committee.

Animals

A cross-sectional study was done in Iraq's Kirkuk
governorate, which is located at 35.46° north latitude and
44.38° east longitude. It borders Salahiddin province to the
north and west, AS-Sulimania province to the east, and
Erbil and Nineveh province to the north. Two hunderd
male and female local breed lambs between the ages of 1
and 6 months who had a fever, diarrhea, lacrimation, and
mouth lesions were given blood samples. Between
February and April 2022, samples were collected from
several locations within the city of Kirkuk and its
surrounding regions (Shwan, Laylan, Daquq, and Rashad).

Clinical Examination

Blood samples were taken from 200 lambs in various parts
of Kirkuk province that had fever, oral lesions, and
diarrhea from February to June in 2022. These samples
came from lambs that were 1 to 6 months old. Following a
clinical examination, clinical results were acquired and
documented, including the sampling date, address, animal
breed, clinical examination (age, body temperature), and
clinical signs (mouth lesions, diarrhea, and lacrimation).

Collecting Samples

For this purpose, 5 ml of blood was taken from the jugular
vein and kept in the non-anticoagulant tube. Then, blood
samples were transported to the Kirkuk veterinary
laboratory in cold chain within the hours of collection and
the blood was centrifuged at 3000 RPM for 15 min. Each
sample's serum was separated into two Eppendorf tubes
and kept at -20 °C in a deep freezer. Samples were
transferred to (Biological laboratory in the Faculty of
Education in the Salahiddin University in Erbil) in order to
perform analyses.

Laboratory Analysis

All serum samples were examined using the company's
specified methodology. The identification of antibodies
against the Peste des Petits Ruminants (PPR) virus in
serum from lambs was carried out using a commercial test
kit (PPR ELISA Kit Sunlong® Biotech Co. Ltd, China).
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RESULTS

Two hundred distinct local breeds of sheep with PPR
symptoms had blood samples taken. These animals were
of wvarious sexes, ages, and geographical origins.
Laboratory testing for PPR disease was done on blood
samples using the ELISA technique. The research found
that of 200 samples, the percentages of positive, suspected,
and negative findings were 94 (47%), 8 (4%) and 98
(49%), respectively (Table 1).

Table 1: Serological results according to ELISA.

Results Number of samples  Percentage %
Positive 94 47
Suspected 8 4
Negative 98 49

Findings According to Sex

A total of 200 blood samples were collected at random
from 114 female and 86 male animals. While 39 of 86
female animal samples (45.3%) were seropositive, 55 of
114 male animal samples (48.2%) were seropositive.
Table 2 show the sample variances by gender.

Table 2: ELISA findings based on the sex.

Sex
Male Female
Number of samples 114 86
Positive 55 39
Suspected 4 4
Negative 55 43
Percentages of positive (%) 48.2 45.3

Findings According to Age

In this investigation, 200 serum samples were collected
from animals aged 1 to 6 months. According to the
findings, the seropositivity ratios of age groups are shown
in the table and figure. When the table and figure were
analyzed, the disease's seropositivity rate increased with
age (Table 3).
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Table 3: ELISA findings based on the ages.

Age (Day)
1-60 61-90 91-180
Number of samples 57 69 74
Positive 18 37 39
Suspected 4 4 0
Negative 35 28 35
Percentages of 19.1 39.4 415

positive (%)

Findings According to Regions

In this study, 200 blood samples were collected from
animals in the Kirkuk city areas of Daqugq, Lalan, Rashad,
and Shown. Table4 show the number of samples and
seropositivity rates by area. When Table 4 were analyzed,
Rashad had the greatest seropositivity rate (66%). Other
regions' seropositivity rates were 45.8%, 47.2%, and
28.6%, respectively (Table 4).

Findings According to Clinical Symptoms

Clinical symptoms in animals were documented, and blood
was drawn following a general examination. Serological
data in terms of clinical symptoms such as fever, oral
lesion, diarrhea and lacrimation were presented in tabular

Table 4: ELISA findings based on the location.

and figure form (Figure 1 and Figure 2). The percentages
of fever, oral lesions, diarrhea and lacrimation were
90.4%, 76.5%, 82.9%, and 44.7%, respectively, according
to these data (Table 5).

Figure 1: Diarrhea symptoms caused by PPR in a lamb.

Location Number of samples Positive Suspected Negative Percentages of positive (%)
Shown 48 22 26 45.8%
Laylan 53 25 28 47.2%
Daquq 49 24 32 28.6%
Rashad 50 33 12 66%

Table 5: ELISA findings based on the clinical sings.

Positive
showing
clinical sings

Clinical sings

Suspected showing
clinical sings

Percentages of
positive (%)

Negative showing
clinical sings

Fever 85/94 2/8 45/98 90.4%

Mouth lesion 72/94 2/8 35/98 76.5%
Diarrhea 78/94 5/8 47/98 82.9%

Red eye membrane and 59/94 4/8 69,/98 44.7%

lacrimation
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Figure 2: Severe lacrimation in a lamb.

Results According to Season

Between February and April 2022, samples were collected
from several locations in Kirkuk and surrounding regions.
We have seen that the infection rate rises in March and
then again in April (Table 6 ).

Table 6: ELISA findings based on the season.

Month
February March April
Positive 7 35 52
Suspected 3 0 5
Negative 20 43 35
Percentagesof 3 5, 44.9% 56.5%

positive (%)

DISCUSSION AND CONCLUSION

In Iraq as in many parts of the Middle East, PPRV remains
unknown, with outbreaks in Iraq the most often recorded.
A virus with significant morbidity but low mortality was
identified in Iraq in 2000, and that's when PPRV was
originally characterized (Banyard et al. 2010).

According to the OIE and FAO, Iraq reported an epidemic
of peste des petits ruminants (PPR) in its northern
governorates in September 1998. Despite the fact that this
disease had been suspected in the central and northern
governorates for some years and was known to exist in
neighboring countries, this was the country's first official
report of PPR, which prompted tremendous alarm. Iraqi
veterinary officials have insufficient resources to deal with
this highly infectious illness of small ruminants due to
international sanctions imposed on the country. A FAO
TCP project was launched in 1999 to help eliminate the
disease through targeted vaccination, strengthen
laboratory-assisted surveillance, improve field veterinary
staff diagnostic capacity, and establish a national network
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for surveillance and early warning systems against
transboundary animal diseases (Alwan and Alsaad 2022).

PPR has been detected clinically in sheep and goats in Irbil
and Dahuk Governorates in recent years, and has been
suspected clinically in Mosul, As-Sulaimaniyah, and
Ta'amim (Kirkuk), all of which are in the country's north
(FAO 2000). Between August 2010 and February 2011, the
Erbil Governorate in northern Iraq lost approximately 750
wild goats. The participation of the peste des petits
ruminants’ virus (PPRV) was hypothesized based on the
clinical symptoms and post-mortem results. Laboratory
testing supported this and revealed a virus with a similar
resemblance to a Turkish variant discovered in 2000.
There were no cases of illness in domestic animals during
the wild goat epidemic (Hoffmann et al. 2011). In then As-
Sulaimaniyah Governorate in the north of Iraq, an
outbreak of peste despetitst ruminants (PPR) in sheep was
investigated between 2012 and 2013. The findings gave
the PPRYV lineage linked to lethal PPR infections in small
ruminants its first molecular characterization. The
diagnosis was made using RT-PCR (Babashek et al. 2014).

In 1995, a peste des petits ruminants (PPR) pandemic was
found serologically and virologically in Ilam province, Iran,
near the Iraqi border. PPR has been identified throughout
the country despite all control attempts, costing Iranian
sheep and goat owners at least $1.5 million US (Bazarghani
etal. 2007).

PPRV infection was first officially documented in
neighboring Turkey in southern and eastern Anatolia in
1999. From 1999 to 2018, the OIE documented roughly
1,000 PPR outbreaks in Turkey. These outbreaks peaked in
2007 and 2011, particularly in Turkey's Marmara and
Aegean regions (Altan et al. 2019).

All of these reported results reflect a considerable
occurrence of PPR. It is necessary to establish a
surveillance system, to monitor and manage this illness.
Because of the huge economic ramifications of PPR in Iraq,
analyzing PPR prevalence and risk factor data is crucial.
Concerns concerning PPR epidemiology are crucial in
attempts to control, manage, and eliminate the illness
effectively.

The current study was conducted to assess and construct
an epidemiological history of PPR prevalence in the Kirkuk
region of Iraq. Despite the spread of the disease in such a
wide way in most of the governorates of Iraq and the
neighboring countries of Iraq, there are no adequate
studies on the disease in Iraq in general and in Kirkuk
governorate in particular, so to wunderstand the
epidemiology of this disease in Iraq, it is important to
perform this study as an attempt to complete this
deficiency.

The utilization of quick, targeted, and responsive
diagnostic techniques is required for the effective
implementation of PPR control strategies. Small ruminant
PPR infection is frequently identified by clinical
assessment, gross anatomy, histological findings, and
laboratory confirmation. A range of serological and
molecular diagnostic assays are used to find PPR virus
(Munir et al. 2014). For quick diagnostic and control
measures, pen-side trials are particularly tempting. These
include chromatographic strip tests, dot ELISA, and others.
They may be performed without the need for specific
equipment or technical expertise (Balamurugan et al.
2012).

In this study, according to the findings obtained from
ELISA (regardless of sex, age and animal’s regions), blood
samples reflect that positive, suspected and negative
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results were determined as 47%, 4% and 49%,
respectively of PPR (Table 1). It appears to be very similar
as a result of a study conducted in the neighboring
governorate (Nineveh) in 2021 which was 47.46%
(Hussain 2021).

It appears to be greater than comparable to the
prevalence documented in bordering countries. These
findings are consistent with previous epidemiological
research. PPR was found in 3.1% of sheep in the Kingdom
of Saudi Arabia (KSA) using a microtiter neutralization test
(AL-Afaleq el at. 2004). The frequency of PPR in sheep was
found to be 96% in Syria, much higher than in Jordan
(60%) (Al-Majali et al. 2008). PPR incidence rates in
Turkey varied from 0.87% to 82.6%, with sheep (29.2%)
outmatched goats (20%) (Ozkul et al. 2002).

The risk factors including sex, age and season reflected
reasonable effects; that males (48.2%) were more
impacted and seropositive for PPR than females (45.3%).
(Table 2). There were several possible explanations for
this result; According to Bangladeshi results, females are
more likely than males to have higher antibody titers. Male
goats are somewhat more vulnerable to PPR than females
(Abdalla et al. 2012); but others showed that; while female
goats and sheep are kept alive for breeding and milking,
male animals are slaughtered at an early age (Khan et al.
2008).

Abubakar et al. (2015) reported that there was a positive
correlation between PPR seropositivity and age and the
animal's coming to pasture in their research on PPR, and
they found that PPR seropositivity was higher in sheep
aged 2 years and older. According to research from
Turkey, India, Kenya, Pakistan, and Ethiopia, young
animals are more susceptible to PPRV because they have
lower antibody titers that serve as a protective barrier
(Kozat and Sepehrizadeh 2017). The research reported
that young animals provided higher positive percentages
of PPR than older animals (Rahman et al.,, 2004). Animals
aged 3 months to 2 years are the most seriously impacted
in endemic regions. The severity of the illness is
determined by the age, species, and immunity of the host
(Kozat and Sepehrizadeh 2017). In addition, 200 serum
samples were collected from animals aged 1 to 6 months
for this investigation. According to the findings. The
seropositivity ratios of age groups are shown in the table
and figure. The disease's seropositivity rate rises between
the ages of 2 and 6 months (Table 3). It can be interpreted
that the increase in the presence of the disease is due to
the lack of attention to adequate prophylactic applications.

Morbidity region that recorded the highest seropositivity
rate of PPRV was Rashad region (66%) compared with
other studied regions as Shown, Laylan, and Daquq as
45.8%, 47.2% and 28.6% respectively; PPR is most
contagious when it manifests in a vulnerable population
for the first time. In endemic regions, outbreaks can often
happen, especially when additional animals are mixed in
with the herd or introduced there (Table 4). We also
explain the high rate of infection in the Rashad region
compared to the rest of the areas due to the security
strikes there in previous years, which led to the failure of
veterinary teams to reach it to conduct vaccination
campaigns organized by the government. The same is the
case in the Shwan region, which is ranked second in terms
of the high incidence of infection, and the reason for this is
that it is a border area and it is difficult for the authorities
in the province to control the movement of animals in it.

In this study, the incidence of clinical findings such as
fever, mouth lesions, diarrhea and lacrimation was 90.4%,

76.5%, 82.9% and 44.7%, respectively (Table 5). Many
researchers report that PPR will be evaluated as acute,
subacute or subclinical according to clinical findings such
as fever, mouth lesions, diarrhea and lacrimation (Munir
2014; Kozat and Sepehrizadeh 2017). Depression, mucous
membrane congestion, oculo-nasal discharge, dyspnea,
and a lot of aquatic diarrhoea are symptoms of infected
animals dying within 4-5 days (Munir et al. 2013).
Moreover; infants and lambs frequently experience acute
sickness soon after their passive immunity becomes
depleted (Munir 2014). Subacute or subclinical kinds
appear to be particularly common in specific regions. In
such circumstances, the sickness has intermittent effects
and lasts 10 to 15 days. Later on, papules or pustules
resembling infected ecthyma may develop. Because they
encourage respiratory conditions that cannot be identified
as PPR, invisible kinds are more hazardous. Typically, the
only means to detect them is by serological surveys
(Lefévre et al. 1991).

Between February and April 2022, samples were collected
from several locations in Kirkuk and its regions for this
investigation. The Percentages of positivity were February
23.3%, March 44.9%, and April 56.5%. Iraq in general, and
Kirkuk governorate in particular, suffered during the past
two years from a great drought and a lack of rain, which
led to a lack of green pastures, a lack of moisture and a
large number of dust storms, starting from the March and
April months, and this is the explanation for the high
incidence of the disease in these months (Table 6).

A result, we conclude from this study that PPR is endemic
in Kirkuk Governorate in Iraq and that the animals do not
enjoy great protection against the disease because the
strain used in vaccination is a non-local strain and the risk
factors of age, gender, and geographical area played a role
in the spread of the disease. It was necessary to establish a
global plan to combat and eradicate small ruminant
plagues by using several monitoring and preventative
methods whether by following disinfection systems,
immunization, quarantine, and applying health awareness
among young farmers in all world regions.
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Van ili Biiyiikbas Hayvancilik isletmelerinin Yem Temini ve Hayvan Besleme
Ahigskanliklari
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0z Bu ¢alismada, Van {li biiyiikkbas hayvancilik isletmelerinin genel durumlari ile yem temini ve hayvan besleme
aligkanliklarinin belirlenmesi, isletmelerin temel sorunlarinin saptanarak ¢éziim 6nerilerinde bulunulmasi
amaglanmistir. Bu calismamin materyalini, Van Yiiziincii Y1l Universitesi DAP (Ciftci Egitim Merkezi'nin
biinyesinde yapilan egitimlere, Van ilinden katilan 137 kursiyerlere uygulanan anketler olusturmaktadir.
Arastirma sonuglarina gore, ankete katilanlarin %84.56’sinin 15-50 yas arasinda oldugu, ortaokul ve alti
egitim alanlarin oraninin ise %57.04 olmustur. Kursiyerlerin %75.63’tintin 5-100 dekar, %18.49’unun 100-
250 dekar, %5.88'inin ise, 250 dekar ve iizeri tarim arazisi isledikleri belirlenmistir. Katihmcilarin
isletmelerinde ortalama olarak 40.89 bas her yastan sigir ve 3.00 bas mandaya sahip olduklari; kaba ve kesif
yem ihtiyaclarini disaridan karsilayanlarin orani sirasiyla %31.67 ve %50.00; meradan faydalananlarin orani
%78.23; yonca yetistirenler %34.75 ve isletmesinde silaj kullananlar %35.25 olarak tespit edilmistir.
Kursiyerlerin %61.60’1nin hayvanlar icin hazirlanan rasyonlari, kendilerine gére hazirladiklari, hayvanlara
tuz ve vitamin-mineral ilavesi yapanlarin orami %81.25 olarak bulunmustur. Ankete katilan birgok
yetistiricinin, hayvanlar1 giinde iki defa yemledikleri (%58.87) ve ahir i¢inde sabit sulugu bulunan
isletmelerin orani ise %24.39 olarak tespit edilmistir.

Anahtar Kelimeler: Biiyiikbas, Hayvan besleme, Hayvancilik isletmesi, Hayvan yemi.

ABSTRACT Feed Supply and Animal Nutrition Habits of Van Province, Cattle Breeding Facilities

In this study, it is aimed to determine the general situation of the cattle breeding enterprises in Van, feed
supply and animal feeding habits, to determine the basic problems of the enterprises and to offer solutions.
The material of this study consists of questionnaires made with 137 trainees from Van, who participated in
the trainings opened within the body of Van Yiiziincii Y1l University DAP Farmer Training Center. According
to the results of the research, 84.56% of the respondents were between the ages of 15-50, and the rate of
those with secondary school or below education was 57.04%. It was determined that 75.63% of the trainees
worked on 5-100 decares, 18.49% on 100-250 decares, and 5.88% on 250 decares and above. The
participants had an average of 40.89 cattle of all ages and 3.00 buffaloes in their enterprises; the ratio of those
who meet their roughage and concentrate feed needs from outside is 31.67% and 50.00%, respectively; the
rate of those benefiting from the rangeland is 78.23%; clover growers 34.75% and those using silage in their
farms were determined as 35.25%. It was found that 61.60% of the trainees prepared the animal rations
according to themselves and 81.25% of the trainees added salt and vitamin-mineral combinations to the
rations. It has been determined that many breeders participating in the survey feed the animals twice a day
(58.87%) and the rate of enterprises with fixed drinkers in the barn is 24.39%.

Keywords: Animal farm, Animal feed, Animal nutrition, Livestock.

GiRiS hayvansal besinlerin karsilanmasidir. Hayvancilik et, siit,
o . . . L . ) deri, kozmetik, ila¢ gibi sektdrlere hammadde saglamanin

Tar1.h1n ilk dorlle.rglermden beri  6nemli ekonozm}( yani sira, yem sanayi, et ve iiriinleri sanayi, siit ve iiriinleri

faaliyetlerden birini olusturan hayvancilik = sektord, sanayi, hayvansal ilaglar, hayvancilik alet ve ekipmanlari

ginimizde de insanhiga en faydali alanlarin basinda gibi alanlara istihdam olusturmaktadir.

gelmektedir. Ulkelerin gelismislik durumuna

bakilmaksizin, hayvancilik hayati bir dneme sahiptir.
Bunun nedeni, lilke ekonomisine olan katkilarinin yaninda,

Sektér, ekonomide katma deger olusturmasiyla
kalkinmaya yardimci olmakta ve milli geliri arttirmaktadir.
Siirekli olarak artan diinya ve iilke niifusu géz oniine

insan  beslenmesinde  yeri doldurulamayan temel alindiginda, gidaya 6zellikle hayvansal kaynakli besinlere
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olan ihtiyacin da katlanarak artacagr beklenmektedir.
Ancak dogal kaynaklarin giderek azalmasi, kiiresel
1sinmanin etkileri gibi nedenler, bu sektérde ¢agimizin en
onemli sorunlarini olusturmaktadir. Bu sorunlar goz
oniine alinarak, kullanilan kaynaklarin daha verimli hale
getirilmesi ve degerlendirilmesi, hayvansal {retimin
arttirllmas1 ve verimin arttirilmasi dnem arz etmektedir
(Ertas ve Deniz 2018; isler ve Oren 2021).

Hayvancilik sektoriiniin hem kiiltiirel hem de stratejik
olarak o6nemli bir rolii bulunmaktadir. Tiirkiye’deki
ireticilerin hayvancilik i¢in uygun iklim yapisina ve biiyiik
bir potansiyele sahip olmasina ragmen, yillardan bu yana
alisilmis olan, kendi kendine yeterliligi kabullenen, kapali
bir iiretim siireci yiritiilerek hayvansal {iriin ihtiyaclarini
karsilamislardir. TUIK 2022 yih verilerine gore iilkemizde,
17 milyon 876 bin biyiikbas ve 58 milyon 448 bin
kiiciikbas olmak iizere toplamda 76 milyon 324 bin bas
hayvan bulunmaktadir. Bu veriler ele alindiginda
Tirkiye'nin bu sektoérdeki 6neminin ne derece biiyiik
oldugu gorilmektedir. Benzer sekilde Van ili de
hayvancilik sektoriinde Tiirkiye icinde ilk siralarda olup,
etkili bir konumda yer almaktadir. (Yildiz ve Aygiin
2021a/2021b; TUIK 2022a).

Van ili Tirkiye’nin dogusunda bulunmasi, arazi sekilleri,
iklim sartlari, bitki kompozisyonu, genis mera alanlarinin
bulunmasi, tarimla wugrasan isletmelerinin 6zellikleri
nedeniyle tarimsal faaliyetleri 6n plana ¢ikmaktadir. Van
ilinin belirgin 6zelligi yliksek daglar, genis plato ve ovalik
alanlardan olusmasidir. ilin bu sekilde bir yapiya sahip
olmasi tarimsal alanlarin sinirl;, ¢ayir ve mera alanlarinin
da fazla olmasina, dolayisiyla hayvancilik faaliyetlerinin
yogunlasmasina neden olmustur. 2022 istatistiklerine gore
her yasta toplam 133.137 biyik bas ve 3.413.510
kiiciikbas hayvan bulunan Van ili, Tirkiye’de hayvancilik
faaliyetlerinin yogun olarak yapilan illeri arasinda yer
almaktadir. Bu sonuclarla onceki yillara gore, kiiciikbas
hayvan sayilarinda artis, biiytikbas hayvan sayilarinda bir
azalmanin oldugunu gostermektedir (Ertas ve Deniz 2018;
Yildiz ve ark. 2019b; TUIK 2022b).Ulkemizde, 6zelde de
Van ilindeki hayvancilik sektdriiniin bir¢cok sorunu
bulunmaktadir. Bunlardan bazilari, isletmelerin genellikle
kiiciik aile isletmeleri seklinde olmasi, geleneksel
yetistiriciligin daha ¢ok tercih edilmesi, yetersiz bir
mesleki ve kooperatif orgilitlenmesinin olmasi, enerji ve
ozellikle yem basta olmak flizere girdi maliyetlerinin
yiiksek olmasi sayilabilir (Isler ve Oren 2021). Van ilinde
yasayanlarin ¢ogunlugu kirsal kesimde bulunmaktadir. Bu
durum ili, tarim ve hayvancilikta, 6nemli bir konuma
getirmistir. Belirli miktarda bulunan arazi kaynaklari ile
sinirli Giretim kaynaklarinin daha iyi degerlendirilmesiyle,
kirsalda yasayanlarin, yasam diizeylerinin daha iyi hale
getirilmesi ve hayat standartlarinin  ytkseltilmesi
saglanabilecektir (Arslan 2018; Yildiz ve ark. 2021). Van
YYU DAP Ciftci Egitim Merkezi'nde gergeklestirilen bu
calismada, Van Ili tarim ve hayvancilik faaliyetleriyle
ugrasan yetistiricilerin durumlari, giincel hayvansal tiretim
kapasitelerinin belirlenmesi, gerekli olan yemlerin temini
ve hayvan besleme aliskanliklarinin tespit edilmesi,
sektorde lretimin azalma nedenlerinin belirlenerek temel
sorunlarin tespiti, sektdriin gelismesi ve desteklenmesi
icin ¢6zlim 6nerileri sunulmasi1 amag¢lanmistir.

Arastirmada materyal olarak, tiimii Van ilinde ikamet eden
biiytikbas hayvan yetistiriciligi yapan ve Van Yiiziinci Yil
Universitesi DAP Ciftci Egitim Merkezi'nde gerceklestirilen
egitim faaliyetlerine katilan, 137 kursiyerle bire bir yapilan
anketler kullanilmistir. Diizenlenen egitim faaliyetlerine,
Van ili Ipekyolu, Tusba, Edremit gibi merkez ilgeler ile
Ercis ve Gevas ilcelerinden katilimlar gergeklesmistir.
Egitimler Covid-19 Pandemi dénemine denk geldiginden
katilimlar beklenenden diisiik olmustur. Egitimlere katilan
kursiyerlerin ~ tamami  kurslara  kendi  istekleri
dogrultusunda katilmislardir. Kurslarda katihmcilar, bes
glnlik sit sigircign  egitimleri almiglardir. Ankete
katilanlarin  sayisinin  belirlenmesinde, bu ¢alisma
materyalleri, 6rnek biiylkligiiniin tespitinde kullanilan
yontemlere uymadigl icin, egitim alan tim isletme
sahiplerine anketler uygulanmistir. Kurs faaliyetleri ve
anketler 2019 yili Kasim ay1 ile 2022 yili Ocak aylari
arasinda yapilmistir.

istatistiksel Analiz

Calisma verisine ait tanimlayici istatistikleri incelemek i¢in
SAS (2014) istatistik paket programinda ‘means’ ve ‘freq’
prosediirleri  kullamilmistir.  Kategorik  degiskenler
arasindaki bagimsizlik testi icin ki-kare (x2) test
istatistiginden faydalanilmis ve SAS (2014) istatistik paket
programinda ‘freq’ prosediirlerinden faydalanilmistir.

MATERYAL VE METOT

Bu arastirma faaliyetinin etik kurul denetimine tabi
olmadig1 Van Yiiziincii Y1l Universitesi Hayvan Deneyleri
Etik Kurulunca belirtilmistir.Tarih: 23/02/2023; Karar No:
2023/05-10.
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BULGULAR

Ankete Katilan Ciftgilerin Baz1 Ozellikleri

Arastirmada, Van ilinde biyiikbas hayvancilik faaliyetiyle
ugrasan ve DAP Ciftci Egitim Merkezi'nde kurslara ve
anketlere katilanlarin %84.56’sinin 15-50 yas arasinda
oldugu belirlenmistir (Tablo 1).

Tablo 1: Kurslara ve anketlere katilan yetistiricilerin bazi
nitelikleri.

Table 1: Some qualifications of breeders participating in
courses and surveys.

Yerlesim

0, 0,
Yeri N o YAS N o

Ipekyolu 53 38.68 15-20 yaslari arasi 5 3.68
Tusba 25 18.25  21-30yaslari arasi 43  31.62

Edremit 15 1095  31-40yaslar aras1 38 2794

Ercis 19 13.87  41-50yaslari aras1 29 2132
Gevas 25 18.25  51-60yaslari arasi 13 9.56
61 yas ve lizeri 8 5.88
. Hayvancihik
Ogrenim Faaliyetleri i¢in
Durumu Egitim Alip
Almadigi
Okur-
yazar 4 2.96 Aldim 28  20.74
degil
Okur- 4 296 Almadim 107 7926
yazar
[lkokul 35 2593
mezunu
Ortaokul 34 2519
mezunu
Lise 37 2741
mezunu

Universite 21  15.55

*Bu sorular i¢in birden fazla parametre tercih edilmistir.
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Tablo 2: Hayvancilik isletmelerinin genel durumu.
Table 2: General situation of livestock enterprises.

Tarim Arazisi N % Hayvancilikta Kullanilan Tarimsal N %
Miktarlar: (Dekar) Alet Ve Makinalar
5-20 dekar 30 25.21 Traktor 47 40.17
20-50 dekar 17 14.29 Yem karma makinasi 4 3.43
50- 100 dekar 43 36.13 Yem kirma makinasi 4 3.43
100-250 dekar 22 18.49 Siit sagim makinasi 3 2.56
250-500 dekar 1 0.84 Balya makinasi 6 5.13
500-1 000 dekar 2 1.68 Diger 40 34.19
1 000 dekar ve tizeri 4 3.36 iki veya daha fazla parametre se¢imi* 13 11.09
Tag;i?lil(;);igiit Aylik Gelirler (TL)
Higbirine tiye degil 93 67.88 2000 denaz 63 55.25
Tarimsal kalkinma 12 8.76 2001-3 000 23 20.18
kooperatifi
Sulama kooperatifi 2 146 3001-4 000 22 19.30
Tarim kredi kooperatifi 9 6.57 4001-5000 1 0.88
DSYB'ne 8 5.84 5001 ve tizeri 5 4.39
DMYB’ne - 0.00 Tarimsal Destek Durumu
iki parametre secimi* 10 8.03 Evet 57 46.72
U¢ parametre se¢imi* 2 1.46 Hay1r 65 53.28
gilig:rlil ilzl chnk Ortalama Medyan Varyans S; :?I:t St;il{r;ctl:rt
inek 92 1 57 8.14 6.00 79.22 8.90 0.93
Manda 2 1 5 3.00 3.00 8.00 2.23 2.00
Diive 20 1 112 11.95 4.00 616.68 24.83 5.55
Dana 24 1 50 9.50 4.00 162.43 12.75 2.60
Buzagi 33 1 80 8.30 5.00 206.22 14.36 2.50
Boga 10 1 12 3.00 2.00 12.22 3.50 6.15
*Bu sorular icin birden fazla parametre tercih edilmistir.
isletmelerin Genel Durumu (%34.75), biiyik ¢ogunlugu hayvanlarini meraya
Van Yiiziinci Yl Universitesi DAP Ciftci Egitim cikardiklart (%78.23), hayvanlarina tuz ve mineral

Merkezi'nde egitimlere katilan, Van ili biiylikbas hayvan
yetistiricilerin %75.63’lintin 5-100 dekar, %18.49'unun
100-250 dekar, %5.88’inin ise, 250 dekar ve ilizeri tarim
arazisine sahip olduklari belirlenmistir (Tablo 2).

isletmede Yem Temini

Van ilinde biiyiikbas hayvancilik faaliyetiyle ugrasan ve
DAP  Ciftci Egitim  Merkezi'nde ankete katilan
kursiyerlerinin yetistirdikleri hayvanlar i¢in gerekli olan
kaba yemlerin ¢ogunu kendilerinin yetistirdigi (%42.50),
kesif yemlerin ¢ogunu disaridan satin aldiklar1 (%50),
arazilerinde yem bitkisi olarak en ¢ok yonca yetistirdikleri

takviyesi yaptigni (%81.25) ve c¢ogunlugu hayvanlarini
beslerken silaj yemlerinden faydalanmadiklar (%64.71)
belirlenmistir (Tablo 3).

isletmede Hayvan Besleme Aliskanhiklar:

Calismada, ankete katilanlarin bir¢ogu, hayvanlarin giinde
iki defa yemlendigi (%58.87), yemleme isleminin ¢uval
kullanilarak (%68.91) yapildig), yogun yem ve kaba yemler
icin ayr1 yemliklerin olmadig1 (%61.57) tespit edilmistir.
Katilimcilarin %49.59’u hayvanlarim1 sulamak i¢in suyu
onlerine kedilerinin tasidigl, %24.39’unun ise ahir iginde
sabit sulukta hayvanlarin sulandig bildirilmistir (Tablo 4).
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Tablo 3: isletmelerde yem temini.
Table 3: Feed supply in enterprises.

Kaba Yem Temini N % Yetistiriciligi Yapilan Yem Bitkisi Cesidi N %
Kendi yetistiren 51 4250 Yonca 41  34.75
Disaridan satin alan 38 31.67 Korunga 15 1271
Hem kendi yetistiren hem satin alan 31 2583 Fig 3 2.54
Kesif Yem Temini Silajlik misir 3 2.54
Kendi yetistiren 18 14.75 Diger 11 932
Disaridan satin alan 61 50.00 iki parametre secimi* 36 2882
Hem kendi yetistiren hem satin alan 43 35.25 Uc parametre secimi* 6 5.07
Tuz ve Vitamin-Mineral Kullanimi Dort veya daha fazla sik se¢imi® 3 2.54
Evet 91 81.25 Hayvanlarin Meraya Cikma Durumu
Hayir 21 1875 Evet 97 7823
Silaj Yemi Kullanimi Hayir 27  21.77
Evet 42 35.29
Hayir 77 6471

*Bu sorular i¢in birden fazla parametre tercih edilmistir.

Tablo 4: Hayvan besleme aliskanliklar.
Table 4: Animal feeding habits.

Kaba Yem Kullanimi N % Kesif Yem Kullanimi N %
Bugday-arpa samani 40 32.00 Buzagyemi 2 1.69
Yonca 17 13.60 Siit yemi 14 11.86
Korunga 4 3.20  Besiyemi 26 22.03
Cayir otu 6 4.80  Arpakirmasi 29 2458
Silaj 2 1.60  Kepek 10 847
Seker pancar1 posasi - 0.00  Pamuk tohumu kiispesi - 0.00
iki parametre se¢imi* 18 14.40 iki parametre segimi* 16 13.56
U¢ veya daha fazla sik se¢imi* 38 30.40 Ugveya daha fazla sik secimi* 21 17.81
Hayvanlari Sulanma Sekli Rasyon Hazirlanirken izlenilen Yol
Derede 12 9.76  Rasyon hazirlamayi bilen birinden yardim aliyorum 32 25.60
Koy ortak cesmesinde 6 488 }If:;?rsl:ly);arf; arkadaslar nasil hazirliyorsa dyle 10 8.00
Onlerine ben tagiyorum 61 49.59 Kendim goz karar1 dengeli hazirliyorum 77 61.60
Ahir iginde sabit sulukta 30 24.39 Rastgele ve diizensizce hazirliyorum 3 2.40
Otomatik sulukta 7 5.69  Iki parametre secenler” 3 2.40
iki parametre secenler* 7 5.69  Giinliik Yemleme Sayisi
Yemleme Sekli Giinde bir defa 4 3.23
Yem karma makinasiyla 2 1.68  ikidefa 73 58.87
El arabasiyla 18 15.13 Ugdefa 44 3548
Cuvalla 82 6891 Ucten fazla 3 242
Kovayla 14 11.76 Yemliklerin Durumu
iki parametre secenler” 3 2.52  Ayn bir kaba ve kesif yemligi var 46 38.43
Ayr bir kaba ve kesif yemligi yok 75 61.57

*Bu sorular i¢in birden fazla parametre tercih edilmistir.
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isletmelerin Hayvan Besleme Aliskanhklar ile Bazi

Parametreler Arasindaki iliski

Van ili biiylikbas hayvancilik isletmelerinde faaliyet
gosteren ve DAP Ciftgi Egitim Merkezi'nde egitimlere
anketlere ve katilanlarin hayvan besleme aligkanliklar ile
yas, isletmenin bulundugu yer, Ogrenim diizeyi,
hayvancilikla ilgili egitim alinip alinmadigy, islenen arazisi
biiyiikliigii ve tarim ve hayvancilik organizasyonlarina
tiyelik durumu parametreleri arasinda Khi kare testi
yapimistir (Tablo 5).

isletmelerde Yemlerin Temin Edilmesi ile Baz

Degiskenler Arasindaki iliskiler

Bu arastirmada, yemlerin temini ile ankete katilanlarin
yas, isletmenin bulundugu yer, 0Ogrenim diizeyi,
hayvancilikla ilgili egitim alinip alinmadigy, tarimsal arazisi
biiyiikliigii ve herhangi bir organizasyona iiyelik durumu
parametreleri arasinda Khi kare testi yapilmistir (Tablo 6).

Tablo 5: Hayvan Besleme Aliskanliklari ile Onemli Baz1 Degiskenler Aras: iliski.

Table 5: Relationship Between Animal Feeding Habits and Some Important Variables.

. Ogrenim Hayvancilikla Tarimsal Uye olunan tarim ve
Yas Isletmenin yeri L ilgili egitim arazilerin hayvanciik
Diizeyi alinma sekli miktarlar organizasyonlari
X2 P X? P X? P X P X2 P X2 P
Hayvanlarin
beslemesinde ..o ,)00 (553 1788508 0196 1577962 0144 317995 0329 1425831 0923 4288694 <001
Kkullanilan kaba
yemler
Hayvanlarin
beslemesinde —1.01,05  (190 916705 0490 712788 0998 242006 0024 1416428 0161 3244250  0.002
kullanmilan kesif
yemler
Hayvanlarin
giinlik yemleme ~ 7.6509 0937  9.6813  0.644 11.6572 0705 46728  0.197 364290  0.891 18.0812 0.984
Sayis1
Hayvanlarm ), .,03 (757 191873 0742 891192 <001 105018 0105 523916  0.038 646721 0.523
yemlenme sekli
Rasyonlar
hazirlanirken 143353 0.813  21.2347 0170  22.5300 0313 54675 0242 312575  0.147 45.6522 0.403
izlenilen Yol
Hayvanlarin 337908  0.890 351446 0509 622240 0.045 84820 0486 519575  0.554 1615345 <001
sulanma sekli
Hayvan
yemliklerinin 194026  0.496 239030 0.092 17.8338 0598  6.0331 0197  10.6221  0.992 255188 0.988
durumu
Tablo 6: Yemlerin Temin Edilmesi ile Onemli Degiskenler Arasindaki iliskiler.
Table 6: Relationships Between Feed Supply and Important Variables.
: . . Ogrenim H_ay_v_anf ¥l}kla Tarimsal arazilerin Uye olunan tarim ve
Yas Isletmenin yeri . ilgili egitim miktarlart hayvancihk
Diizeyi alinma sekli organizasyonlar1
x? P x? P X P X? P X? P X? P
Hayvanlarin
beslemesinde 153859 0.119 161015 0.041 103450 0411 19043 0386  7.7888 0.801 21.7915 0.472
kullanilan kaba
yemler
Hayvanlarin
beslemesinde 179053  0.057 121011 0147 96577 0471 12246 0542  4.7440 0.928 38.4257 0.016
kullamilan kesif
yemler
Hayvanlarin meraya
cikarilma 11.2930  0.046  7.5282  0.111 59286 0313 41825 0.041 54862 0.483 6.5915 0.831
durumu
Hayvanlarasilajyemi ;.90 (g59 52174 0266 65973 0252 50139 0025 24419 0.875 19.6139 0.051
verme durumu
Tuz ve vitamin-
mineral verme 40771 0538 93927 0052 53914 0370 00330 0856 23471 0.885 46314 0.948
durumu
isletmede yem
bitkileri 64.4386  0.880 752997 0.158 64.5735 0.895 19.8126 0229  90.1366 0.649 359.8905 <.001
yetistirilmesi
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TARTISMA VE SONUC

Arastirma konusu alan, Van ili biyiikbas hayvan
yetistiricilerinin %84.56’sinin 15-50 yas araliginda oldugu
belirlenmistir. Boyle yiiksek bir oranda genclerden olusan
bir kitlenin biiyiikbas hayvancilik egitimi almasinin, tilke
hayvanciligin gelecegi agisindan 6nemli bir durum olarak
karsimiza c¢ikmaktadir (Tablo 1). Yapilan baz
calismalarda, yas araliklar1 birbirine yakin olmak kaydiyla,
anketlere katilanlarin geng¢ yasta olanlarin oranlari
arasinda varyasyonlar gorilmistir. Buna gore Sevik
(2017) katihmcilarin %95’inin, Karaturhan ve ark. (2014)
%75’inin, Terin ve Ates (2010) %62.7 ile Bakir ve Kibar
(2019)1in  yaptigi c¢alismada %71.9'unun gen¢ yasta
olanlarin oranlari oldugu belirlemistir.

Anketlere katilanlarin egitim diizeyleri incelendiginde,
%2.96’siin okuma-yazma bilmedigi, %2.96’sinin okuma-
yazma bildigi, %25.93"linlin ilkokul mezunu, %25.19'unun
ortaokul mezunu, %27.41'inin lise ve dengi okul
bitirdikleri, %15.55’inin yiiksekdgretim mezunu oldugu
belirlenmistir. Calismada ankete katilanlarin bir¢ogunun
(%79.26) yapilan hayvansal faaliyetler i¢in herhangi bir
yerden egitim almadiklari bildirilmistir (Tablo 1). Yapilan
bir ¢alismada, gorisiilen isletme sahiplerinden %8.0’inin
okuma yazma bilmedigi, ilkokul mezunu olanlarin orani
%38.4 ve yliksekogretim mezunu olanlarin orani ise %2.4
oldugu tespit edilmistir (Seker ve ark. 2012). Yapilan
bagka bir calismada (Yildiz ve ark. 2019a), ankete dahil
edilen kursiyerlerden okuma yazma bilmeyenler %9.77,
okuma yazma bilenler %8.20, ilk okul mezunlar1 %39.06,
orta okul mezunlar1 %21.88, lise ve dengi okul mezunlar:
%14.84 ve yiiksekdgretim mezunlarinin orani ise %5.86
olarak belirlenmistir. Yapilan bir calismada (Bakir ve Kibar
2019), isletme sahiplerinin egitim seviyesi incelenmis ve
%9.1'nin  okur-yazar olmadigl, %51.5’inin ilkokul,
%24.6'sinin  ortaokul, %13.5’'inin lise ve  %1.5'inin
ylksekodgretim mezunu oldugu bildirilmektedir.
Hayvancilik faaliyetiyle ugrasan ireticilerin egitim
seviyelerinin disiik oldugu goriilmektedir. Egitim
seviyelerinin artmasina paralel olarak ise, ireticilerin
tarimsal etkinliklerinin ve modern tarim yéntemleri
kullananlarin sayisinin arttigl ifade edilmektedir.

Van ili biiylikbas hayvan yetistiricisi olan ve egitimlere
katilanlarin yerlesim yerleri incelendiginde; Ipekyolu
%38.68, Tusba %18.25, Edremit %10.95, Ercis %13.87 ve
Gevas ilgesi %18.25 seklinde gerceklestigi belirlenmistir
(Tablo 1). Bakir ve Kibar (2020)in Mus ili besi
isletmelerine ait bazi parametrelerin  incelendigi
calismalarinda, ankete katilanlarin yerlesim yerleri
yaklasik olarak, Merkez ilceden %16.48, Bulanik’'tan
%?24.73, Haskéy’den %3.85, Korkut'tan %19.23,
Malazgirt'ten %20.33 ve Varto ilgesinden %15.33 seklinde
oldugu bildirilmistir. Yapilan bir ¢alismada (Yildiz ve Deniz
2021), arastirmaya katilanlarin yerlesim yeri dagilimlar:
Merkez ilceden %55.94, Bulanik'tan %27.23, Haskoy'den
%2.97, Korkut'tan %2.97, Malazgirt'ten %3.96 ve Varto
ilcesinden %6.93 seklinde oldugu belirlenmistir.

isletmelerde kaliteli ve ucuz yem bitkisi iiretilebilmesi ve
verimli bir hayvancilik yapilabilmesine olanak saglayan
kriterlerden biri de verimli tarim arazilerine sahip
olmaktir (Yidiz ve Deniz 2021). Ankete katilan
yetistiricilerin %75.63"linlin 5-100 dekar, %18.49’unun
100-250 dekar, %5.88’inin ise, 250 dekar ve {izeri tarim
arazisinden yararlandiklar belirlenmistir (Tablo 2). Bakan
ve Aydin (2016) tarafindan yapilan bir ¢alismada, Agri
ilindeki sigircilik isletmelerinin sosyo-ekonomik 6zellikleri
arastirllmis ve incelenen isletmelerin ortalama olarak
111.4 dekar arazi biyiikligine sahip olduklar1 tespit
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edilmistir. Diyarbakir ilinde manda yetistiriciligi ile
ugrasan yetistiricilerin mevcut durumlar1 ve sorunlarinin
arastirildig1 bir calismada (Turan 2019), 112 yetistiricinin
arazi ortalamasinin 174.9 dekar oldugu; Giizel ve Aybek
(2017)’in yaptig1 calismada ise, isletme sahiplerinin arazi
biiytikliigii ortalamasinin 156 dekar oldugu belirlenmistir.

Gelir diizeyinin, insan yasam kalitesinin arttirilmasindaki
en dnemli faktorlerden biri oldugu bildirilmektedir (Yildiz
ve ark. 2019b). Bu calismada ankete katilan yetistiriciler
incelenmis ve bircogunda aylik gelirin 3 000 TL'ndan daha
disiik (%75.43) oldugu tespit edilmistir (Tablo 2).
Tirkiye’de, 2018 yilinda tarimsal isletmelerde isgiicii
licretleri yapisina ait istatistiklerde, stirekli olarak tarimla
ugrasan iscilerini ortalama aylik tcretleri 2 117 TL (TUIK
2018) oldugu bildirilmistir. Yapilan bir calismada (Yildiz
ve ark 2019b), isletme sahipleri icinde aylik geliri 3 000 TL
ve alti1 olanlarin oraninin %70.30 oldugu bildirilmigtir.
Benzer bir ¢alismada, aylik geliri 3 000 TL ve alti olan
isletmelerin oraninin ise, %86.11 oldugu bildirilmistir
(Yildiz ve Deniz 2021).

Zirai alet ve makineler giin gectikce gelismis ve
farklilasmis, tarim ve hayvancilikla ugrasan yetistiricilerin
énemli bir yardimcisi olmuglardir. islerin vaktinde
yapilabilmesi, bitkisel ve hayvansal iiretimin yapilmasini
kolay hale getirmesi, bunlarin 6nemini arttiran
faktorlerdendir (Kabas 2021). Yapilan bu arastirmada,
ankete katilan isletme sahiplerinin bazi zirai alet ve
makinelerinin oldugu, ancak traktoriin en ¢ok sahip olunan
zirai makine oldugu (%40.17) tespit edilmistir. Bunun
yaninda, yem kirma makinasina (%3.43), yem karistirma
makinasina (%3.43), balya makinasina (%5.13) ya da siit
sagim makinasi (%2.56) olan isletmelerin orani oldukca
diisiik olarak belirlenmistir (Tablo 2). Yapilan ¢alismada,
Agr1 ilindeki sigircilik isletmelerinin sosyo-ekonomik
ozellikleri incelenmis ve isletmelerin %80.2’sinde en fazla
sahip olunan zirai makinanin traktér oldugu tespit
edilmistir (Bakan ve Aydin 2016). Benzer calismalarda,
isletmelerin sahip oldugu traktoér oranini, Yildiz ve ark.
(2019b) %68.15, Glizel ve Aybek (2017) ise %76 olarak
belirlemislerdir.

Tarimsal liriin miktarinin artmasi, triinlerin daha kaliteli
hale getirilmesi ve yetistiricilerin yasam kalitelerinin
ylkseltilmesi ireticilerin etkili bir bicimde
orgiitlenmesiyle saglanabilmektedir (Karaturhan ve ark.
2014; Tasan 2019). Yapilan bu arastirmada g¢alismaya
katilanlarin bir¢ogunun herhangi bir tarimsal orgiite iiye
olmadiklar1 (%67.88) belirlenmistir (Tablo 2). Bakir ve
Kibar (2020) tarafindan yapilan bir arastirmada, Mus ili
besicilik isletmesi sahiplerinden bir birlige liye olanlarin
oran1 %39.3 ve bir kooperatife tiye olanlarin orani ise
%15.9 oldugu bildirilmistir. Yapilan bir ¢calismada (Bakan
ve Aydin 2016), Agn ilinde isletme sahiplerinden bir
birlige ya da kooperatife liye olmayanlar1 oran1 %96.2,
yapilan bagka bir calismada ise, isletme sahiplerinin
%72.8'inin bir tarimsal orgiit lyeliginin oldugu tespit
edilmistir (Turan 2019).

Tarimsal irtnler stratejik oldugundan dolayi, diinyada
bircok iilke tarafindan tarim alanindaki sektdrler
desteklenmektedir. Tarimsal destekler, tarim sektoriinde
elde edilen gelirleri ve verimliligi arttiran, kalitenin
iyilesmesi ve lretimde istikrarin saglanmasi gibi bir¢ok
onemli rolleri bulunmaktadir (Akin ve ark. 2018). Yapilan
bu c¢alismada, isletmelerin  %46.72’inin  tarimsal
desteklerden faydalandiklari, %°53.28’inin
faydalanmadiklar1 belirlenmistir (Tablo 2). Bakan ve
Aydin (2016) tarafindan Agrn ilinde yapilan bir
arastirmada, ele alinan isletmelerden ¢ogunun tarimsal bir
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destekten faydalandigi, bagka bir ¢alismada (Aksoy ve ark.
2014), birli Tdyeligi bulunan isletme sahiplerinin
%46.6’sin1n tarimsal bir destekten faydalandigi, Yildiz ve
ark. (2019b) ise %41.82 olarak tespit etmislerdir.

Bu arastirma kapsaminda incelenen, Van ili biiylikbas
sigircilik isletmelerin sahip olduklari hayvan sayilari
incelenmis ve isletme basina ortalama her yastan 40.89
bas sigira, 3.00 bas mandaya sahip olduklar1 tespit
edilmistir (Tablo 2). Benzer bir ¢alismada Yildiz ve Deniz
(2021), Mus ili i¢in bu oranlari bas sigir icin 37.8 ve manda
icin 9.33 bas seklinde; Bakir ve Kibar (2019), yine Mus ili
stit sigirciligl isletmelerinde bu orani ortalama 56.6 olarak;
Bakan ve Aydin (2016) ise, Agri ili i¢in bu oran1 19.9 bas
seklinde tespit etmislerdir.

Verimli hayvanciigin o6nkosullarindan biri de, kaliteli
yemlerin kullanilmasi ve hayvanlarin ihtiyaci olan g¢evre
sartlarinin  iyilestirilmesidir. Yemleme hayvancilikta
onemli olmasina ragmen hayvanlarin yeterince beslendigi
séylenemez. Isletmede yemlerle ilgili masraflar toplam
isletme giderlerinin %60-70’ini olusturabilmektedir.
Bundan dolay1 yem ve yemleme ile ilgili yapilmasi gereken
planlamalarla yeni, ucuz ve kaliteli yem kaynaklari
arastirllmalidir. Béylece bu konuda yapilacak ¢alismalar
hayvanciligin gelecegi acisindan 6nem arz etmektedir
(Kutlu ve ark. 2003; Ozek 2022). Bu arastirmada,
calismaya katilanlardan, hayvanlarin ihtiyaci olan kaba
yemleri, kendi yetistirenlerin orami %42.50, isletme
disindan alanlarin orani %31.67 ve %25.83’{iniin ise, hem
kendisi tarafindan yetistirildigi hem de isletme disindan
alindig1 belirlenmistir (Tablo 3). Yetistiricilerin tarim-
hayvancilik  potansiyellerinin  degerlendirildigi  bir
arastirmada (Yildiz ve ark. 2019b), %46.55'inin
isletmelerin ihtiya¢ duyduklari kaba yemleri, kendilerinin
trettigi, %21.55’inin isletme disindan temin ettigi, hem
kendileri iireten, hem de disaridan temin edenlerin orani
ise, %18.97 oldugu tespit edilmistir. Yapilan bir ¢calismada
(Karakus ve Akkol 2013), isletmelerin %12.26'1n1in ihtiyag
duyduklar1 kaba yemlerin kendileri tarafindan iretildigi,
%17.22’inin isletme disindan temin ettigi, %70.52’inin ise,
hem kendileri tarafindan iretildigi, hem de disaridan
temin edildigi bildirilmektedir.

Calismaya katilan isletme sahiplerinin, hayvanlarina daha
cok bugday-arpa samani (%32.00) verdikleri daha az
oranda yonca (%13.60) ve silaj yemleri (%1.60) verdikleri
belirlenmistir (Tablo 3). Budag ve Kececi (2013)
tarafindan Van ilinde gergeklestirilen bir arastirmada, sigir
besisi yapan isletme sahiplerinin %87’si bugday ve arpa
samanini, %66’s1 yoncayl, %35’i korungayi, %45’i cayir
kuru otunu, ve %54’i de mercimek samanini tercih
etmislerdir. Bakir ve Demirel (2001)'in yaptigi bir
calismada, ankete katilan isletmelerde kullanilan kaba yem
kaynaklarinin %84.1’inin samandan, %72.2’sinin kuru
ottan, %15.3’liniin kesten ve %12.8'inin ise, yas seker
pancar posasindan olusturduklari bildirilmistir.

Bu calismada ankete Kkatilan yetistiricilerin, kesif yem
temini konusunda, %14.75’inin kendilerinin yetistirdigi,
%>50.00’sinin disaridan temin ettigi ve %35.25’inin ise hem
kendilerinin yetistirdigi hem de disaridan satin aldiklari
belirlenmistir (Tablo 3). Yapilan bir arastirmada (Yildiz ve
ark 2019b), ankete katilan yetistiricilerin kesif yem temini
konusunda, kullanilan kesif yemlerin kendileri tarafindan
liretenlerin orani %23.11, isletme disindan satin alanlarin
orant %43.56, yetistiricilerin %25.33’liniin ise hem
kendilerinin irettigi, hem de disaridan aldif1 tespit
edilmistir. Yapilan bir calismada (Karakus ve Akkol 2013),
ankete katilanlar icinde Kkesif yemleri isletmede
tiretenlerin orani %5.65, disaridan satin alanlar %15.86,

hem kendilerinin irettigi, hem de disaridan alanlarin
oranini %78.49 olarak belirlemislerdir. Yildiz ve Deniz
(2021)in yaptigt bir ¢alismada, isletme sahiplerinin
hayvanlarina Kkesif yemleri, iki ya da daha fazla yem
hammaddesini karistirarak verenlerin yaninda (%50.55),
sadece arpa kirmasi(%27.27), kepek (%15.66) ya da siit
yemi (%3.54) verdikleri belirlenmistir. Bakir ve Demirel
(2001) tarafindan yapilan bir calismada, isletme sahipleri
icinde kesif yem kaynagi olarak kepek kullananlarin orani
%71.5, sit yemi %69.3, arpa kirigr %5.6 ve besi yemi
kullananlarin orani %2.2 olarak belirlenmistir

Yem bitkileri tarimina yer vermeyen isletmelerinin uzun
vadede rantabl olmalar1 miimkiin degildir. Bu nedenle,
ozellikle gelismis iilkelerde, tarimsal iiretimin mihenk tasi
gorevi yem bitkileri olusturmaktadir. Bu durum, yem
bitkilerinin islenen tarim topragini koruma, verimli hale
getirme ve hayvanlarin ihtiya¢ duydugu ucuz ve Kkaliteli
yem ihtiyacini karsilamasi gibi o6neminden
kaynaklanmaktadir (Yildiz ve Deniz 2021). Bu nedenle, her
isletmede yem bitkileri iiretiminin yapilmasi gerekir. Bu
calismada, ankete katilan isletmeler icinde yem bitkisi
yetistiriciligi olarak %34.75’inin sadece yonca, %2.54'inin
sadece silajlik misir, %12.71’inin korunga ve %2.54'inin
ise fig yetistirdigi belirlenmistir. %36.43’tniin de iki veya
daha fazla yem bitkisini birlikte yetistirdikleri tespit
edilmistir (Tablo 3). Yapilan bir arastirmada (Sahin ve
Yilmaz 2008a), ¢alismaya katilan isletmelerin ortalama
29.38 da alanda yem bitkisi, 20.67 da alanda yonca ve 8.71
da alanda ise korunga yetistirildigi; benzer bir arastirmada
ise (Sahin ve Yilmaz 2008b), ortalama 26.87 da alanda yem
bitkisi ekiminin yapildigi, 20.14 da alanda yonca, 5.34 da
alanda korunga ve 1.39 da alanda ise silajik misir
yetistirildigi tespit edilmistir. Demir ve ark. (2013)
tarafindan Kars ili siit sigircilig1 isletmeleri ile ilgili yapilan
bir arastirmada, yem bitkisi lireten isletmelerin oraninin
%88.7 oldugu ve korunga ve figin en fazla yetistiriciligi
yapilan yem bitkisi oldugu belirlenmistir.

Bu arastirmada ankete katilan isletme sahiplerinden
%81.25’inin hayvanlarinin ihtiyac1 olan tuz ve vitamin-
mineral  takviyesini  yaptiklar,  %18.75’inin  ise
yapmadiklar1 tespit edilmistir (Tablo 3). Yapilan bir
arastirmada (Yildiz ve ark. 2019b), calismaya dahil edilen
isletmelerin %86.94'i vitamin mineral ve tuz ilavesi
yaparken, %13.06’sinin ise yapmadigl, yapilan baska bir
arastirmada  (Karakus ve Akkol 2013) yetistiricilerin
%57.95’inin vitamin mineral ve tuz ilavesini yaptif),
%42.05’inin ise yapmadig belirlenmistir.

Bu c¢alismada, hayvanlarini merada otlatan isletme
sahiplerinin orani %78.23 olarak belirlenmistir (Tablo 3).
Yapilan bir ¢alismada (Yildiz ve ark. 2019b), ele alinan
isletmelerde %90.87 oraninda yetistiricinin hayvanlarini
meraya ¢ikarttigr tespit edilmistir. Sahin ve Yilmaz
(2008a)’'in yaptig1 ¢alismada %76.22 olan bu oran; Yildiz
ve Deniz (2021)'in ¢alismasinda %95.45; Demir ve ark.
(2013)’nin ¢alismasinda, %87.6 olarak belirlenmistir.

Karh bir hayvanciligin 6nemli faktérlerinden biri olan silaj
yemleri, bu c¢alismaya Kkatilan yetistiricilerin ancak
%35.29’'u  tarafindan  hayvanlarinin  beslenmesinde
kullanmiglardir (Tablo 3). Yapilan bir arastirmada (Aksoy
ve ark. 2014), yetistiricilerin %11.3’linlin birlige {iye
oldugu ve silaj yemi kullandiklari, %2.0’sinin ise birlige
llye olmayan ve silaj yemi kullanmayanlardan olustugu
belirlenmistir. Demir ve ark. (2013) tarafindan yapilan bir
calismada, isletme sahiplerinin %88.3’i hayvanlari
beslerken silaj yemleri kullanmadiklar1 belirlenmistir.
Yapilan bir arastirmada (Yildiz ve ark. 2019b), ¢alismaya
dahil edilen yetistiricilerin %18.40'inin silaj yemlerinde
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yararlanirken; Yildiz ve Deniz (2021)’in yaptig1 ¢calismada
silaj kullanim oran1 %50.53 olarak belirlenmistir.

Biiylikbas hayvancilik isletmelerinde kendi imkanlariyla
elde edilen ya da satin alinan kaba ve kesif yemlerle
hayvanlar beslemektedir. Bu yemlerle karisimlar
hazirlanirken, yemlerin igeriklerinin ve hayvanlarin
ihtiyaclarina dikkat edilmedigi goriilmektedir. Isletme
sahiplerinin mevcut imkanlarini kullanarak ve hayvanlarin
ihtiyaclar1 ~ dikkate = alinarak, dengeli  rasyonlar
olusturulmali, bunun i¢in de isletmecilerin ilgili
kuruluslarca egitilerek teknik bilgilerle donatilmalari
gerekmektedir (Bakir ve Tugay 2008). Yapilan bu
arastirmada, yetistiricilerin %>58.87’sinin hayvanlarini
giinde iki defa yemledikleri, %68.91’inin yemleme islemini
cuval kullanarak yaptig1 ve %61.57’sinin farkl yemler icin
farkl yemliklerin bulunmadig tespit edilmistir (Tablo 4).

Giizel ve Aybek (2017) tarafindan yapilan bir arastirmada,
isletme sahipleri sahip olduklar1 hayvanlarin giinde iki
defa yemlendigini bildirmislerdir. Bakir (2002)
tarafindan yapilan bir ¢alismada, yemliklerin ahirlarin
tamaminda duvara bitisik olarak yerlestirdikleri, bunlarin
betonarme, ahsap veya sa¢ malzemeden yapildigl, yem
yolunun ise olmadigl, yemleme isleminin hayvanlar
arasina girilerek yapildigr bildirilmistir. Yapilan bir
arastirmada (Turan 2019), calismaya dahil edilenlerin
%73.5'inin  hayvan barinaklarinda beton yemlikler
kullandiklary, metal yemlik kullananlar %12.9, plastik
yemlik kullananlar %8.8 ve tahta yemlik kullananlarin
orani ise, %4.8 oldugu belirlenmistir.

Bu ¢alismaya Kkatilan isletme sahiplerinin %61.60"1
hayvanlarina verilen rasyonlarin kendi géz kararlarina
gore; %25.60'1 rasyonlarin hazirlanmas1 konusunda
deneyimli birilerinden yararlandiklar1 belirlenmistir
(Tablo 4). Bakir ve Demirel (2001) tarafindan yapilan bir
arastirmada, verdikleri kaba ve Kkesif yemlerin isletmede
var oldugu i¢in kullandiklari, rasyonlarda silaj yemlerinin
yer almadigl, hayvanlarin yasama ve verim durumlar1 géz
oniine alinmadan yemlendigi tespit edilmistir. Demir ve
ark. (2013) tarafindan yapilan bir c¢alismada ise,
yetistiricilerin ¢ogunlugunun hayvanlar1 kendi bilgi ve
tecriibeleri dogrultusunda besledikleri bildirilmistir.

Bu calismada katilimcilarin %49.59'u hayvanlara suyu
onlerine kedilerinin tasiyarak suladiklari, %24.39’unun ise
hayvanlarin ahir iginde bulunan sabit suluklarda sulandig1
tespit edilmistir (Tablo 4). Yapilan bir arastirmada (Turan
2019), yetistiricilerin yaz déneminde mandalarini cesmede
(%10.2), cesme+nehirde (%34.7) ve g¢esme+nehir+kuyu
suyu (%32.7) ile suladiklar1 bildirilmektedir. Aydin ve ark.
(2016) tarafindan yapilan bir arastirmada ise, isletmelerde
hayvanlarin, %34.3'linlin onlerine tasinmasiyla,
%34.3"linlin yemlikler icine su doldurularak, %22.4’linlin
otomatik  suluklar yardimiyla, %4.6’sinin  ¢esme
kullanilarak ve % 4.3’liniin ise yalaklardan suladig tespit
edilmistir.

Van ili biiyiikkbas hayvancilik isletmelerinden kurslara ve
ankete katilanlarin bazi 6zellikleri arasinda Khi kare testi
uygulanmistir. Bu degiskenler arasinda, hayvan besleme
aliskanliklariyla yetistiricilerin yasi, isletmenin bulundugu
yer (ikametgahi), 6grenim durumlari, hayvancilikla ilgili
egitim alinip alinmadigl durumlari, sahip olunan tarim
arazisi miktarlar1 ve herhangi bir tarimsal organizasyona
iyelik durumlar1 bulunmaktadir (Tablo 5).

Buna gore, ankete katilanlarin 6grenim durumlan ile
hayvanlara yem verme ve sulama sekli arasinda;
hayvancilik egitimi alinmasi1 ile hayvan beslemede
kullanilan kesif yemler degiskenleri arasinda; islenen
tarim arazisi miktarlar1 ile hayvanlarin yemlenme sekli
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degiskenleri arasinda; tarimsal organizasyonlara tyelik
durumu ile hayvanlarin beslenmesinde kullanilan kaba
yemler, hayvanlarin beslenmesinde kullanilan kesif yemler
ve hayvanlarin sulanma sekli parametreleri aralarinda
anlaml iliskiler (p<0.05) tespit edilmistir. Calismada ele
alman parametreler icinde bireylere ait yaslar ve
isletmenin bulundugu yer ile hayvanlarin beslenme
durumlar1 arasinda anlamli bir iliski olmadig1 tespit
edilmistir.

Yine bu arastirmada, yemlerin temin edilme durumu ile
yetistiricilere ait yaslar, isletmelerin yerleri, 6grenim
durumlari, hayvancilikla ilgili herhangi bir egitim alinip
alinmadigit durumlari, sahip olunan tarimsal arazi
miktarlar1 ve herhangi bir tarim ve hayvancilik
organizasyonuna Uyelik parametreleri arasinda yine Khi
kare testi yapilmistir (Tablo 6). Tablo incelenmis ve
arastirmada ele alinan yetistiricilerin 6grenim durumlari
ve islenen tarim arazileri ile yemlerin temin edilme
durumlar1 arasinda anlamh  bir iliski olmadig
belirlenmistir. Ankete katilanlarin yas durumlar ile
hayvanlarin meraya ¢ikarilma durumu; isletmenin yeri ile
kaba yemlerin temin edilmesi; hayvancilikla ilgili egitim
almip alinmadigl parametreleriyle, hayvanlarin meraya
cikarilma parametreleri ve hayvanlarin silaj yemleriyle
besleme durumu parametreleri arasinda; tarimsal
organizasyonlara flyelik ile Kkesif yem temin edilme
durumu ve isletmede yem bitkileri yetistirme
parametreleri arasinda anlaml bir iliski oldugu (p<0.05)
belirlenmistir.

Sonug olarak; Tirkiye’nin dogusunda bulunan Van ilinde,
arazi sekilleri, iklim sartlar, bitki kompozisyonu, genis
mera alanlarinin bulunmasi, tarimla ve hayvancilikla
ugrasan isletmelerinin 6zellikleri nedeniyle, hayvanciligin
o6n plana ciktigr goriilmektedir. Van ilinde hayvancilik
faaliyetleriyle ugrasan iireticilerin, daha da bilingli hale
getirilmesi ile bu insanlarin biiyiikbas hayvancilik
kapasitelerinin arttirllmasi miimkiindiir. Ayrica bu
arastirmada, ankete katilanlarin ¢ogunlugunun gencg yasta
oldugu ve bu durumun bdlgede hayvancilik potansiyelinin
gelismesi agisindan umut vadettigi; yetistiricilerin egitim
seviyelerinin ¢ok diisiik olmamasina ragmen, hayvancilikla
ilgili herhangi bir egitim alanlarin oranlarinin oldukca
diisiik oldugu, bu nedenle Van ili ve g¢evresinde uygun
hayvan besleme aliskanliklarinin olmadig gérilmiistiir.

S6z konusu isletmelerde yeterli hayvan varliginin
olmadig], isletme ve hayvan sayilarinin her yil giderek
azaldig1 tespit edilmistir. Bolgedeki yetistiricilerin kiigiik
arazilere sahip olmasi nedeniyle istenilen diizeyde
tarimsal faaliyet yapamamaktadir. Bundan dolay1
isletmeler icin gerekli olan kaba ve konsantre yemlerin
temin edilmesini zorlastirmistir. Kiiglik isletmeler
nedeniyle, bodlgede tarim ve hayvansal teknolojiden
yeterince yararlanilamamaktadir. Hayvanlarin biyiik bir
kisminin meraya ¢ikariliyor olmasi, hayvanciligin
ekonomikligi acgisindan olumlu gériiliirken, bugday-arpa
samanlar1 gibi diisiik kaliteli yemlerin fazla kullanilmasi,
silaj gibi kaliteli kaba yemlerinin kullanim yetersizligi
olumlu goériilmemektedir.

CIKAR CATISMASI

Yazarlar bu calisma igin herhangi bir ¢ikar catismasi
olmadigini beyan ederler.
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ABSTRACT Within the scope of this study, it was aimed to determine the effect of the groups with the highest LAB
numbers determined as a result of storage for one and three months on alfalfa silage quality by freezing
fermented lactic acid bacteria (LAB) liquids prepared with different levels of sucrose addition (5-10%) and
incubation (2 and 5 days) for different periods of time in deep freezer and by drying via lyophilization
process according to the results obtained from the previous study.In the study, groups consisted of control,
2D5%STsL (lyophilized with TRIS (Ts) after 2 days incubation with 5% sucrose addition), 2D10%SDsL
(lyophilized with DMSO (Ds) after 2 days incubation with 10% sucrose addition), 5D10%SDsL (DMSO (Ds)
additive lyophilized after 5 days of incubation with 10% sucrose addition), and 5D5%STsD (TRIS (Ts)
additive deep freezer after 5 days of incubation with 5% sucrose addition).In the study, LAB count, CO2, lactic
acid (LA) content, acetic acid (AA) content, pH, NH3-N/TN, and butyric acid (BA) values were statistically
significant between the groups at the end of the one-month storage period. Crude protein (CP), pH, LA, and
BA values were found to be statistically significant between the groups at the end of the three-month storage
period in the study.

Keywords: Alfalfa, Probiotics, Silage.

0z Farkh Sekillerde Hazirlanarak Degisik Siirelerde Depolanan Liyofilize Edilmis ve
Dondurulmus Dogal Laktik Asit Bakteri Sivilarimin Yonca Silaji Kalitesi Uzerine
Etkisi

Bu ¢alisma kapsaminda, 6nceki ¢calismadan elde edilen sonuglarina gore farkl seviyelerde siikroz ilavesi (%5-
10) ve farkl siirelerde inkiibasyonla (2 ve 5 giin) hazirlanmis fermente edilmis laktik asit bakteri (LAB)
sivilarinin derin dondurucuda dondurularak ve liyofilizasyon islemi ile kurutularak bir ve {li¢ ay stire ile
depolanmasi sonucunda belirlenen en yiiksek LAB sayilarina sahip gruplarin yonca silaji kalitesi {izerine
etkisi belirlenmesi amac¢lanmistir. Calismada gruplar kontrol, 2D5%STsL (%5 siikroz ilavesi ile 2 giin
inkiibasyon sonrasinda TRIS (Ts) katkili liyofilize), 2D10%SDsL (%10 siikroz ilavesi ile 2 giin inkiibasyon
sonrasinda DMSO (Ds) katkili liyofilize), 5D10%SDsL (%10 siikroz ilavesi ile 5 giin inkiibasyon sonrasinda
DMSO katkili liyofilize) ve 5D5%STsD'den (%5 siikroz ilavesi ile 5 giin inkiibasyon sonrasinda TRIS katkili
derin dondurucu) olusuyordu.Calismada bir aylik depolama siiresi sonunda LAB sayisi, CO2, laktik asit (LA)
icerigi, asetik asit (AA) igerigi, pH, NH3-N/TN ve biitirik asit (BA) degerleri gruplar arasinda istatistiksel
olarak anlamli bulunmustur. Calismada ti¢ aylik depolama siiresi sonunda ise gruplar arasinda ham protein
(CP), pH, LA ve BA degerleri istatistiksel olarak anlamli bulunmustur.

Anahtar Kelimeler: Probiyotik, Silaj, Yonca.

INTRODUCTION

In order to improve silage quality, live bacterial cultures
called microbialinoculants have recently been utilized. For
this purpose, commercially produced microbialinoculants
preparations contain mostly LAB.

Lactic acid bacteria positively improve fermentation by
minimizing the growth of aerobic bacteria, yeasts and

mold that will compete for the substrate in the
environment as a result of the formation of anaerobic
conditions in the silo. Lactic acid bacteria inactivate plant
protease enzymes by lowering the pH in the silo and
reduce the degradation of silage plant proteins, as well as
preventing  the development of  undesirable
microorganisms in aerobic silage fermentation (Muck
1996). The desired anaerobic conditions in the silo can be
achieved by ensuring that the ensiled material has the
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appropriate dry matter (DM) content, is broken down to
the appropriate size, the silo is filled quickly, compacted
sufficiently, and closed quickly and airtight. With the
formation of anaerobic conditions in the silo, LAB present
in the natural microflora of the ensiled product ferment
water-soluble carbohydrates (WSC) into various organic
acids, mostly lactic acid. These acids, which are the
fermentation product of lactic acid bacteria, increase the
hydrogen ion level in the silo to a level that inhibits the
growth of microorganisms whose activities in the silo are
undesirable. As a result, the increase in lactic acid
production in the silo and the consequent decrease in pH
value inhibits the growth of all remaining microorganisms
in the silo (McDonald et al. 2002).

This study, it was aimed to investigate the effect of
different storage methods, incubation times, and
preservative-added natural lactic acid bacterial liquid
inoculant on the quality of alfalfa silage.

MATERIAL AND METHODS

Ethics committee approval was not required as the study
did not include (live or dead animals or their tissues,
slaughterhouse materials, procedures with waste fetuses).

Formation of Test groups

In the study, the LAB liquids were frozen and lyophilized
and stored for one and three months and the groups with
the highest LAB numbers at the end of each storage period
were added to the silages prepared from alfalfa plants. In
this context, at the end of one month storage period, in
addition to the control group, 2D5%STsL, 2D10%SDsL,
5D10%SDsL and 5D5%STsD groups with the highest LAB
numbers were prepared as treatment group silages. At the
end of three months storage period, 2D5%SDsL,
5D5%STsL, 5D5%STsL,5D10%STsL and 5D10%STsDD
groups with the highest LAB numbers were prepared as
treatment group silages in addition to the control group.

Activation of Fermented LAB Liquids Lyophilized and
Frozen in Deep freezer

Within the scope of the study, lyophilized, dried and deep-
frozen LAB fluids were stored for one and three months.
The lyophilized groups were left to thaw for 3 hours at
room temperature by adding 1 ml of distilled water and
the deep-frozen groups were left to thaw for 3 hours at
room temperature without adding distilled water, and
then microbiological analyses were performed. At the end
of each storage period (one and three months), four
groups of LAB liquids with the highest LAB numbers were
added to the silages prepared from alfalfa plants. In this
context, as a result of the microbiological analyzes
performed at the end of one month storage, while
2D5%STsL, 2D10%SDsL, 5D10%SDsL and 5D5%STsD
groups with the highest LAB numbers constituted the
treatment groups, the silage groups were formed so that
the alfalfa silage without additives constituted the control
group. At the end of the microbiological analysis
performed after three months of storage, 2D5%SDsL,
5D5%STsL, 5D10%STsL and 5D10%10STsD groups with
the highest LAB numbers constituted the treatment
groups, while unamended alfalfa silage constituted the
control group.

Preparation of Alfalfa silage

In the silages prepared at the end of one month storage
period, the alfalfa plant (Medicagosativa L) used as silage
material was harvested at the period of second harvest
and 20% flowering. In the silages prepared at the end of
the three-month storage period, the alfalfa plant, which
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was used as silage material, was harvested in the period of
fifth harvest and when the flowering was 20%. The alfalfa
plant, which was used as silage material in the study, was
broken into 5-7 cm pieces by mean. The silages prepared
at the end of each storage period contained LAB liquids
obtained at the end of one month storage period
(2D5%STsL, 2D10%SDsL, 5D10%SDsL and 5D5%STsD)
according to the results of the control (without additives)
and the first test; LAB liquids obtained from frozen and/or
lyophilized LAB liquids with the highest LAB count at three
months  storage period (2D5%SDsL, 5D5%STsL,
5D10%STsL and 5D%10STsD) were prepared by spraying
the fresh silage material at a dose of 105cfu/ml. At this
stage, in order to apply the LAB liquids added to the silage
material homogeneously, LAB liquids were added into 10
ml of pure water for each kilogram of fresh silage material
and sprayed with hand sprays independently of each
other. In the control (no additive) group, the amount of
pure water added to the treatment group was sprayed in
order to homogenize the DM effect in the treatment
groups. The silages were compressed in 1.5 liter glass jars
with 4 replicates for control (without additive) and each
treatment group and silaged in an airtight manner. Thus,
20 jars of silage were prepared for each storage period
(one month and three months). The prepared silages were
stored for 60 days at room temperature in a dark
environment by covering the jars.

Determination of Silage Composition

Control (without additive) and LAB liquid-added alfalfa
silages were opened at the end of the sixty-day ensiling
period and the effects of fermented LAB liquid additives on
alfalfa silage quality were determined. The silages
prepared within the scope of the test (at the end of one
and three months storage period) were opened at the end
of the fermentation period, and after the 3-5 cm part of the
top of the jars was discarded, 100 ml of pure water was
added to 25 g of silage sample taken homogeneously and
disintegrated with the help of a mixer for 2 minutes and
the pH value of the silage liquid obtained was quickly
measured with a pH meter (Hanna-HI-9813) (Polan et al.
1998).

Ammonia nitrogen ratio (NH3-N/TN, %) values in total
nitrogen (TN) content of the silages obtained were
determined according to the method reported by AOAC
(1990). Lactic acid and volatile fatty acids (butyric (BA),
acetic (AA) and propionic acid (PA)) concentrations were
determined by high pressure liquid chromatography
(HPLC) according to the method reported by Suzuki and
Lund (Suzuki and Lund 1980). Aerobic stability values of
the silages obtained within the scope of the study were
determined according to the method reported by Ashbell
et al. (1991). In the preparation of the silages, the WSC
content of alfalfa plant used as silage material was
determined according to the method reported by Dubois et
al. (1996) and the buffering capacity (BC) was determined
according to the method reported by Playne and McDonald
(1966). The part of the silages used in the crude nutrient
analysis of the silages evaluated within the scope of the
second test was dried at room temperature and ground in
a laboratory mill (Simsek Laborteknik) to pass through a 1
mm of sieve and made ready for analysis. The DM, crude
ash (CA) and crude protein (CP) contents of the obtained
silages and alfalfa plant used as silage material were
determined by the method reported by AOAC (2005). Acid
detergent fiber (ADF) and neutral detergent fiber (NDF)
contents were determined according to the method
reported by Van Soest et al. (2018).
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Statistical Analysis

The effects of LAB liquid addition on the quality of alfalfa
silage were evaluated by analysis of variance. The
difference between the averages obtained in the test was
determined by Duncan multiple comparison test (p<0.01)
and SAS (1989) package program was used for this
purpose.

RESULTS

Alfalfa silages added with lactic acid bacteria liquids
stored for one month

In this study, the values of DM, CA, CP, ADF and NDF were
determined as 20.30%, 9.95%, 23.70%, 37.96% and
39.14%, respectively; buffering capacity was 620 meq/kg
DM; and WSC content was determined as 71.10 g/kg DM,
according to DM basis of alfalfa plant used in the
preparation of alfalfa silages obtained by adding LAB
liquids with the highest LAB values at the end of one
month storage period. The effects of LAB liquids with the
highest LAB values on the crude nutrient values of alfalfa
silage at the end of one month storage period are
presented in Table 1.

There was no statistical difference (p>0.01) between the
LAB liquids with the highest LAB values at the end of one
month storage period on the crude nutrient values of
alfalfa silage. The effects of LAB liquids with the highest
LAB values on the fermentation quality of alfalfa silage at
the end of one month storage period are presented in
Table 2. When the pH, NH3-N/TN, CO;, LA, AA and BA
values of the silages obtained were analyzed, the
differences between the groups were found to be
statistically significant (p<0.01).

In addition, propionic acid was not detected in any of the
alfalfa silages prepared by adding the LAB liquids with the
highest LAB values to the alfalfa plant at the end of one
month storage period.

Table 1: The effect of LAB liquids with the highest LAB
values on crude nutrient values of alfalfa silage at the end
of one month storage period.

Groups DM cA cP ADF NDF
Control 17.72 1157 2334  30.06  31.57
2D5%STsL 1833  10.90 2402 2999 3256
2D10%SDsL  18.24  11.05 2431 2945  31.65
5D10%SDsL  17.67 1144 2336 3099  32.04
5D5%STsD 1819 1125 2382 3286  30.83
SEM 0.091 0085 0145 0412 0310
p p>0.01 p>0.01 p>0.01 p>0.01 p>0.01

DM: Dry matter %, CA: Crude ash (DM%), CP: Crude
protein (DM%), ADF: Acid Detergent Fiber (DM%), NDF:
Neutral Detergent Fiber (DM%), 2D5%STsL: lyophilized
with TRIS (Ts) after 2 days incubation with 5% sucrose
addition, 2D10%SDsL: lyophilized with DMSO (Ds) after 2
days incubation with 10% sucrose addition, 5D10%SDsL:
DMSO (Ds) additive lyophilized after 5 days of incubation
with 10% sucrose addition, 5D5%STsD: (TRIS (Ts)
additive deep freezer after 5 days of incubation with 5%
sucrose addition.

Table 2: The effect of LAB liquids with the highest LAB values on the fermentation quality of alfalfa silage at the end of one

month storage period.

Groups pH NH3-N/TN CO:2 LA AA PA BA
Control 5.01ab 50.71b 9.072 28.41b 13.29¢ 0.00 5.31b
2D5%STsL 4.75b 40.57¢ 6.03c 45.892 18.49bc 0.00 3.10¢
2D10%SDsL 4.76b 42.93¢c 5.42¢c 35.44b 19.502b 0.00 3.65¢
5D10%SDsL 5.332 55.072 7.17b 26.96P 24,252 0.00 7.422
5D5%STsD 5.062b 53.763 6.92b 25.64b 25.31a 0.00 7.51a
SEM 0.066 1.385 0.296 1.946 1.133 - 0.465
p p<0.01 p<0.01 p<0.01 p<0.01 p<0.01 p<0.01 p<0.01

a-c: Values with different letters in the same column were found to be different (p<0.01), NH3-N/TN: Ammonia nitrogen, COz:
Carbondioxide, LA: Lactic acid g/kg DM, AA: Asetic acid g/kg DM, PA: Propionic acid g/kg DM, BA: Butyric acid g/kg DM,
2D5%STsL: lyophilized with TRIS (Ts) after 2 days incubation with 5% sucrose addition, 2D10%SDsL: lyophilized with
DMSO (Ds) after 2 days incubation with 10% sucrose addition, 5D10%SDsL: DMSO (Ds) additive lyophilized after 5 days of
incubation with 10% sucrose addition, 5D5%STsD: (TRIS (Ts) additive deep freezer after 5 days of incubation with 5%

sucrose addition.
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Alfalfa silages added with Lactic Acid Bacterial Liquids
Stored for Three months

In this study, the values of DM, CA, CP, ADF and NDF were
determined as 23.80%, 10.81%, 19.73%, 37.44% and
43.11%, respectively; buffering capacity was determined
as 500 meq/kg DM; and WSC content was determined as
76.20 g/kg DM, according to the DM basis of the alfalfa
plant used in the preparation of alfalfa silages obtained by
adding LAB liquids with the highest LAB values at the end
of three months storage period.

The effects of LAB liquids with the highest LAB values on
the crude nutrient values of alfalfa silage at the end of
three months storage period are presented in Table
3.When Table 3 was examined, it was found that while the
differences between the groups in terms of DM, CA, ADF

and NDF values of the silages obtained were not
statistically significant (p>0.01), the differences between
the groups in terms of CP values were statistically
significant (p<0.01).

The effect of lactic acid bacteria liquids with the highest
LAB values on the fermentation quality of alfalfa silage at
the end of three months storage period is presented in
Table 4.

When Table 4 is examined, while the differences between
the groups in terms of CO2 and AA values of the silages
obtained were not statistically significant (p>0.01), the
differences between the groups in terms of pH, NH3-N/TN,
LA and BA values were found to be statistically significant
(p<0.01).

Table 3: The effect of LAB liquids with the highest LAB values on crude nutrient values of alfalfa silage at the end of three

months storage period.

Groups DM CA CP ADF NDF
Control 23.78 11.56 20.072 28.92 35.07
2D5%STsL 23.49 11.50 19.45b 29.79 34.83
2D10%SDsL 23.95 11.17 19.22b 31.55 35.57
5D10%SDsL 23.75 11.38 19.53b 30.59 34.81
5D5%STsD 23.98 1141 19.23b 30.61 35.87
SEM 0.158 0.052 0.087 0.337 0.321
p p>0.01 p>0.01 p<0.01 p>0.01 p>0.01

a-c: Values with different letters in the same column were found to be different (p<0.01), DM: Dry matter %, CA: Crude ash
(DM%), CP: Crude protein (DM%), ADF: Acid Detergent Fiber (DM%), NDF: Neutral Detergent Fiber (DM%), 2D5%STSsL:
lyophilized with TRIS (Ts) after 2 days incubation with 5% sucrose addition, 2D10%SDsL: lyophilized with DMSO (Ds) after
2 days incubation with 10% sucrose addition, 5D10%SDsL: DMSO (Ds) additive lyophilized after 5 days of incubation with
10% sucrose addition, 5D5%STsD: (TRIS (Ts) additive deep freezer after 5 days of incubation with 5% sucrose addition.

Table 4: The effect of LAB liquids with the highest LAB values on the fermentation quality of alfalfa silage at the end of three
months storage period.

Groups pH NH3-N/TN CO:2 LA AA PA BA
Control 5.15a 29.662 5.12 14.19v 14.25 0.00 4312
2D5%STsL 491c¢ 25.40p 455 26.092 18.50 0.00 2.92b
2D10%SDsL 4.92¢ 27.082b 4.84 25.41a 16.99 0.00 2.98p
5D10%SDsL 4.90¢ 26.82ab 4.54 23.682 15.02 0.00 2.95b
5D5%STsD 5.03b 29.12a 4.56 12.67v 17.57 0.00 4.12a
SEM 0.024 0.440 0.121 1.375 0.665 - 0.415
p p<0.01 p<0.01 p>0.01 p<0.01 p>0.01 - p<0.01

a-c: Values with different letters in the same column were found to be different (p<0.01), NH3-N/TN: Ammonia nitrogen, COz:
Carbondioxide, LA: Lactic acid g/kg DM, AA: Asetic acid g/kg DM, PA: Propionic acid g/kg DM, BA: Butyric acid g/kg DM,
2D5%STsL: lyophilized with TRIS (Ts) after 2 days incubation with 5% sucrose addition, 2D10%SDsL: lyophilized with
DMSO (Ds) after 2 days incubation with 10% sucrose addition, 5D10%SDsL: DMSO (Ds) additive lyophilized after 5 days of
incubation with 10% sucrose addition, 5D5%STsD: (TRIS (Ts) additive deep freezer after 5 days of incubation with 5%
sucrose addition.
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DISCUSSION AND CONCLUSION

At the end of one month storage period, the DM values
(18.33%, 18.24% and 18.19%) of the 2D5%STsL,
2D10%SDsL and 5D5%STsD additive groups obtained by
adding the LAB liquids with the highest LAB values were
not statistically different from the control group, but
numerical increases were determined in the treatment
groups (Table 1). It is accepted that silages with less than
10-12% DM loss during the ensiling process of the silage
material are considered to be fermented in the desired
direction, and silages with more than 20% DM loss are
considered to have undesired fermentation (Kung 2008).
In this study, compared to the control group silage, it was
observed that the DM loss of alfalfa plant used as silage
material (20.30% DM) was less than 12% in alfalfa silages
obtained by adding LAB liquids with the highest LAB
values at the end of one month storage period (2D5%STsL,
2D10%SDsL and 5D5%STsD). At the end of the three-
month storage period, the DM values (Table 3) of the
additive groups prepared by adding LAB liquids with the
highest LAB values (2D5%SDsL, 5D5%STsL, 5D10%STsL
and 5D10%STsD) were determined as 23.49%, 23.95%,
23.75% and 23.98%, respectively, and there was no
statistical difference with the value obtained from the
control group (23.78%). At the end of the three-month
storage period of this study, it was observed that there was
generally no DM loss of the alfalfa plant (23.80% DM) used
as silage material in the control and all additive silages
prepared at the end of the three-month storage period. In
this study, among the alfalfa silages obtained by adding
LAB liquids with the highest LAB values at the end of one
month storage period, the numerical increase in DM values
(18.33% and 18.24%) in the 2D5%STsL and 2D10%SDsL
additive groups and the low pH and butyric acid values
and high lactic acid values in these groups suggest that the
activity of homofermentative LAB was higher in these
groups. At the end of one month storage period, the CP
value of alfalfa plant used in silage preparation was
determined as 23.70% DM. Compared to the control silage,
there was no statistical difference in CP values (Table 1) at
the end of one month storage period, but numerical
increases were determined. At the end of the three-month
storage period, the CP value of alfalfa plant used in silage
preparation was determined as 19.73% DM. There was no
statistical difference between the CP values of the additive
groups prepared at the end of the three-month storage
period and the control group (Table 3). In this study, the
high CP value (23.70% DM) of alfalfa plant used as silage
material at the end of one month storage period may be
due to the fact that the plant was harvested and ensiled at
the beginning of the second harvest and flowering when it
was still green. At the end of one- and three-months
storage period, it was observed that LAB liquids had no
effect on ADF and NDF values (Table 1 and Table 3) of
alfalfa silages obtained by adding LAB liquids with the
highest LAB values. The results obtained in this study in
terms of ADF and NDF parameters were consistent with
the report that LAB has little or no effect on the cellulose
value of silages due to its lack of degradative effect on cell
wall elements (Muck 1996).

The pH values of silages are affected by many factors such
as the LAB species used as inoculant source, the buffering
capacity of the plant, the WSC content, the structure of
mycobialflora present in the plant and the process applied
in the preparation of the silage. When the pH values of
alfalfa silages prepared with the addition of LAB liquids
with the highest LAB values at the end of one month

storage period were analyzed, the values obtained from
the 2D5%STsL and 2D10%SDsL additive silages (4.75 and
4.76) were numerically lower than the value obtained
from the control group silage (5.01), while the values
obtained from the 5D10%SDsL and 5D5%STsD additive
groups (5.33 and 5.06) were similar to the control group
(Table 2). When the pH values of alfalfa silages prepared
with the addition of LAB liquids with the highest LAB
values at the end of the three-month storage period were
analyzed; the values obtained from the additive silages
were lower (p<0.01) than the value obtained from the
control group silage (Table 4).

The pH values (4.75 and 4.76) obtained from the
2D5%STsL and 2D10%SDsL additive groups of the silages
prepared at the end of one month storage period were
found to be close to Kung and Shaver (2001)'s report that
the pH value should be in the range of 4.3-4.7 for quality
legume silages. Among the alfalfa silages prepared with the
addition of LAB liquids with the highest LAB values at the
end of one and three months of storage period, the pH
values in the groups with 2D5%STsL and 2D10%SDsL at
the end of one month storage period and 2D5%SDsL,
5D5%STsL, 5D10%STsL and 5D10%STsD at the end of
three months of storage period were found to be lower
than the control and other additive groups, probably
because the lactic acid content in these groups was higher
than the other groups. The increase in silage pH values
with the increase in AA and decrease in LA values can be
explained by the fact that acetic acid is a weaker acid than
lactic acid (Keles 2009). When the lactic acid, acetic acid,
pH and NHs-N/TN values of alfalfa silages prepared with
the addition of LAB liquids with the highest LAB values at
the end of one month storage period of this study were
evaluated in general, it was concluded that
homofermentative LAB species were more effective in the
silo in the 2D5%STsL and 2D10%SDsL groups, and
heterofermentative LAB species were more effective in the
silo in the 5G%10SDsL and 5D5%STsD groups (Table 2).
When lactic acid, acetic acid, pH and NH3-N/TN values of
alfalfa silages prepared with the addition of LAB liquids
with the highest LAB values at the end of the three-month
storage period of this study were evaluated in general; it is
thought that homofermentative LAB species are more
effective in the silo in the groups with 2D5%SDsL,
5D5%STsL and 5D10%STsL, and heterofermentative LAB
species are more effective in the silo in the group added
with 5D10%STsD (Table 4). In this study, the pH values
(5.01 and 5.15) of the control silages prepared at the end
of one and three months storage period were lower than
other studies (Bai et al. 2020; Hu et al. 2020; Li et al. 2020;
Yang et al. 2020; Huo et al. 2021; Sun et al. 2021; Wang et
al. 2023) and the expected result; this may be due to the
number of epiphytic microorganisms carried by the alfalfa
plant used in the preparation of silages, its species,
vegetation period, withering process and chopping size
(Spoelstra and Hindle 1989). In this study, the alfalfa plant
used in the preparation of silages was shredded in 3-5 cm
length and the plant enzymes released due to this process
activated the bacteria that were previously on the plant
but not active, especially increasing the LAB population
(Lin et al. 1992) and the silage was well compressed.

When the NH3-N/TN values of alfalfa silages prepared with
the addition of LAB liquids with the highest LAB values at
the end of one month storage period were examined
(Table 2), the values obtained from 2D5%STsL and
2D10%SDsL additive silages (40.57% and 42.93%) were
lower (p<0.01) than the value obtained from the control
group silage (50.71%). At the end of one month storage
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period, the NH3-N/TN value obtained from the alfalfa
silages prepared with the addition of LAB liquids with the
highest LAB values from the 5G%10SDsL group (55.07%)
was higher (p<0.01) than the value obtained from the
control group silage (50.71%). When the NH3-N/TN values
of the alfalfa silages prepared with the addition of LAB
liquids with the highest LAB values at the end of the three-
month storage period were examined (Table 4), the value
obtained from 2D5%SDsL-added silage (25.40%) was
lower (P<0.01) than the value obtained from the control
group silage (29.66%). These results were found to be
consistent with our study in many studies conducted with
the addition of fermented LAB liquid to alfalfa plants,
which decreased the NHs-N values of the silages obtained
due to the addition of the additive (Bai et al. 2020; Huo et
al. 2021; Sun et al. 2021; Li et al. 2022; Na et al. 2022). It
has been reported that the addition of homofermentative
LAB inoculant generally decreases the silage NH3-N value,
while the inoculation of L. buchneri, which is
heterofermentative LAB, decreases the number of yeasts
and molds in silages and increases NH3-N production
(Kung and Ranjit 2001; Nsereko et al. 2008). During the
proteolysis event occurring in the silo, protease enzymes
in the plant break down the proteins in the structure of the
plant into peptides and amides, especially amino acids and
ammonia. As a result, increases in silage NH3-N values are
formed (Yang et al. 2020). The fact that whether the silo is
well compressed or not, the ratio of lactic acid production
in the silo, and the DM content of the silage plant are
closely related to the silage NHs3-N value. Proteolysis
decreases due to the increase in lactic acid in the silo
(Davies et al. 1998). In this study, the higher lactic acid
values (45.89 and 35.44 g/kg DM) in the 2D5%STsL and
2D10%SDsL additive groups (45.89 and 35.44 g/kg DM)
compared to the control group (28.41 g/kg DM) among the
alfalfa silages prepared by adding LAB liquids with the
highest LAB values at the end of one month storage period
can be considered as a reason for the low NH3-N/TN
values in the 2D5%STsL and 2D10%SDsL additive groups.
Carpintero et al. (1979) reported that silage can be
considered as quality silage if the silage NH3-N/TN value is
11% or less. In this study, when the NH3-N/TN values
(Tables 2 and 4) of the silages prepared at the end of one-
and three-months storage period were evaluated in
general, the values obtained were found to be much higher
than the values reported by Carpintero et al. (1979) and it
was concluded that proteolysis occurred intensively in
alfalfa silages prepared in this study.

The number of LAB contaminating the plant before
harvesting can vary from 1x10!cfu/g to 1.0x107cfu/g and
there may be differences in the number and types of LAB
contaminating the plants to be silaged. It has been
reported that the withering process, hot environmental
conditions and the period and number of harvestings have
an effect on the number of epiphytic LAB in fresh alfalfa
material (Lindgren et al. 1985; Lin et al. 1992). In this
study, the plant material used in the silages prepared at
the end of the one-month storage period was the second
form and was prepared from alfalfa harvested in the
period when the air and environmental temperature had
not yet risen (May). The plant material used in the silages
prepared at the end of the three-month storage period was
the fifth form and was prepared from alfalfa harvested
during the period when the air and environmental
temperature was at its highest (July), and the silage plant
was withered before silage preparation in both periods. It
is reported that in order for LAB inoculants added to the
silage to be effective, the dose value used should be higher

160

than the number of natural LAB in the structure of the
plant to be silaged (Pahlow and Honig 1986). The reason
why the pH and NH3-N values of the silages prepared with
the addition of LAB liquids stored for one and three
months in this study did not reach the expected and
desired results may be thought to be due to the fact that
the number of epiphytic LAB on the alfalfa plant used as
silage material was more than 105cfu/g and the
application dose of LAB liquids used in this study was
insufficient.

When the lactic acid values (Table 2) of the silages
prepared by adding the LAB liquids with the highest LAB
values at the end of one month storage period were
examined, the LA value (45.89 g/kg DM) obtained from the
2D5%STsL additive group was higher than the value
obtained from the control group silage (28.41 g/kg DM)
(p<0.01). When the lactic acid values (Table 4) of the
silages prepared at the end of three months storage period
were examined, the values obtained from 2D5%SDsL,
5D5%STsL and 5D10%STsL additive groups (26.09, 25.41
and 23.68 g/kg DM) were higher than the values obtained
from control and 5D10%STsD additive silages (14.19 and
12.67 g/kg DM) (P<0.01). In this study, lactic acid values of
2D5%STsL and 2D10%SDsL group silages prepared at the
end of one month storage period were found to be
compatible with the values obtained from some previous
studies (Hu et al. 2020; Sun et al. 2021; Huo et al. 2022). It
is thought that the increase in lactic acid value in silages
prepared by adding fermented LAB liquids may be due to
the decrease in silage pH value due to the fermentation of
LAB in the silo (Weinberg et al. 1988). In a quality silage,
the lactic acid ratio should be 65-70% of total silage acids
(Kung and Shaver 2001). At the end of one month storage
period of this study, while the lactic acid ratios of the
control, 5D10%SDsL and 5D5%STsD additive groups in
total silage acids (60%, 46% and 44%) were below the
specified ratio, the lactic acid ratios of the 2D5%STsL and
2D10%SDsL additive groups in total silage acids (62% and
66%) were found to be close. At the end of the three-
month storage period of this study, lactic acid ratios (50%,
58%, 60%, 61% and 42%) in total silage acids of the
control, 2D5%SDsL, 5D5%STsL, 5D10%STsL and
5D10%STsD additive groups were below the ratios
reported by Kung and Shaver (Kung and Shaver 2001).

When the acetic acid values (Table 2) of alfalfa silages
prepared with the addition of LAB liquids with the highest
LAB values at the end of one month storage period were
examined; the AA values obtained from the 2D10%SDsL,
5D10%SDsL and 5D5%STsD additive groups (19.50, 24.25
and 25.31 g/kg DM) were higher than the value obtained
from the control group silage (13.29 g/kg DM) (p<0.01).
Compared to the control group, the increases in acetic acid
values of the silages due to the addition of fermented LAB
liquid were found to be compatible with the results
obtained from some studies on this subject (Bai et al. 2020;
Yang et al. 2020; Drouin et al. 2022). When the acetic acid
values of the silages prepared at the end of the three-
month storage period (Table 4) were examined, the AA
values obtained from the additive groups were found to be
similar to the value obtained from the control group,
although they increased numerically.

When CO2 values related to aerobic stability parameter of
alfalfa silages prepared by adding LAB liquids with the
highest LAB values at the end of one month storage period
were examined, COz values obtained from all additive
groups were lower than the value obtained from the
control group silage (9.07 g/kg DM) (p<0.01), and
although there was no statistical difference in the silages
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prepared at the end of three months storage period, a
numerical decrease was determined (Table 2, Table 4).
There is a direct relationship between silage acetic acid
value and aerobic stability values of silage. Acetic acid has
an inhibitory effect against microorganisms that cause
silage spoilage after the silage is opened and prevents the
growth and activity of yeasts (Taylor et al. 2002; Danner et
al. 2003). It was observed that the aerobic stability value of
silage increased due to the increase in the amount of acetic
acid produced by heterofermentative LAB and the aerobic
degradation time of silage were prolonged during the
feeding process (Kung and Ranjit 2001). When acetic acid
and CO2 values related to aerobic stability parameters of
alfalfa silages prepared with the addition of LAB liquids
with the highest LAB values at the end of the three-month
storage period were examined; acetic acid values obtained
from all additive groups increased numerically although
there was no statistical difference from the values
obtained from the control group silages, while CO2 values
decreased numerically although there was no statistical
difference from the value obtained from the control group
silage (5.12 g/kg DM) (Table 4). The effect of acetic acid on
reducing CO2 production, i.e. increasing aerobic stability
values, was observed significantly in the silages prepared
at the end of three months storage period.
Heterofermentative LAB increases the production of acetic
acid due to the increase in the amount of WSC in the silo.
For this reason, lactic:acetic acid ratio in silages varies
according to the content of fermentable WSC. In the
present study, the DM value of alfalfa plant used for the
silages prepared at the end of one month storage period
(20.30%) was lower than that of alfalfa plant used for the
silages prepared at the end of three months storage period
(23.80%). The reason why the CO2 production values of
the control and additive silages prepared at the end of one
month of storage were higher than the CO: production
values of the silages prepared at the end of three months
of storage may be due to the fact that the DM value of the
alfalfa plant used as silage material was low in the silages
prepared at the end of one month storage period.

When the butyric acid values of the silages prepared at the
end of one month storage period (Table 2) were examined,
the values obtained from 2D5%STsL and 2D10%SDsL
additive groups (3.10 and 3.65 g/kg DM) were lower than
the value obtained from the control group (5.31 g/kg DM),
while the values obtained from 5D10%SDsL and
5D5%STsD additive groups (7.42 and 7.51 g/kg DM) were
higher (p<0.01). When the butyric acid values of the
silages prepared at the end of three months storage period
were examined (Table 4), it was determined as 4.31 and
412 g/kg DM in the control and 5D10%STsD group
silages; compared to the control group, butyric acid values
in 2D5%SDsL, 5D5%STsL and 5D10%STsL groups were
2.92, 2.98 and 2.95 g/kg DM lower, respectively (p<0.01).
The lower butyric acid values obtained from 2D5%STsL
and 2D10%SDsL at the end of one month storage period
and 2D5%SDsL, 5D5%STsL and 5D10%STsL additive
groups at the end of three months storage period
compared to the control group can be explained by the low
pH values and high lactic acid values in these groups. The
fact that butyric acid increased the silage pH value is due
to the fact that butyric acid is a weaker acid compared to
lactic acid. Clostridial fermentation is reported to occur in
silages prepared from silage materials with dry matter
content lower than 30-35% (Kendall 1978). In this study,
the high CP values (23.70% and 19.73% DM), but low DM
(20.30% and 23.80%) and WSC contents (71.10 and 76.20
g/kg DM) of alfalfa plants used as silage material at the end

of one- and three-months storage periods are thought to
be due to the inadequacy of lactic acid production, which is
necessary to inhibit the growth of Clostrodial bacteria
(Aydin 2014). In the silages prepared at the end of one and
three months of storage period in this study, the low
values of the DM and WSC of alfalfa plant used as silage
material suggest that saccharolytic Clostridia may have
converted the WSC in the plant structure and the organic
acids formed in the silage into butyric acid (Mcdonald
1981).

In a quality legume silage, it is preferred to have a DM
value of 30-40%, pH value of 4.3-4.7, lactic acid value of
70-80 g/kg DM, acetic acid value of 20-30 g/kg DM,
propionic and butyric acid values of 5 g/kg DM, and NH3-
N/TN value of about 10-15% (Kung and Shaver 2001). In
this study, DM and lactic acid values of the silages obtained
by adding LAB liquids to the silages prepared at the end of
one- and three-months storage periods were lower than
the specified values and pH values were high. In this study,
while the acetic acid values obtained from all of the
additive groups obtained by adding LAB liquids to the
silages prepared at the end of one month storage period
and butyric acid values obtained from 2D5%STsL and
2D10%SDsL groups were found to be compatible with the
report of Guo et al. (2020), the acetic and butyric acid
values obtained from all of the silages prepared at the end
of three months storage period were found to be low.

In the study, the effects on alfalfa silage quality were
researched by adding the fermented LAB liquids with the
highest LAB values from the frozen and lyophilized LAB
liquids for one and three months to the silages prepared
from alfalfa plants in four groups for each storage period.
At the end of one month storage period, it was observed
that CO2 values decreased, and aerobic stability values
increased in alfalfa silages prepared by adding LAB liquids
with the highest LAB values. The highest lactic acid content
was determined in the group dried by lyophilization
process and TRIS (Ts) addition at the end of two days
incubation period with 5% sucrose addition (2D5%STsL);
the highest acetic acid content was determined in the
group dried by lyophilization process and TRIS (Ts)
addition at the end of five days incubation period with 5%
sucrose addition (5D5%STsD). At the end of the three-
month storage period, it was observed that pH values
decreased, and lactic acid values increased in alfalfa silages
prepared by adding LAB liquids with the highest LAB
values. It was observed that the silage fermentation quality
was partially improved when the additives obtained by
lyophilizing the LAB liquids obtained by incubation at
different levels of sucrose and incubation for different
periods of time and storage in deep freezer (1 and 3
months) were added to the silages prepared from alfalfa
plants. In this study, fermented LAB liquids were generally
added to the silages at the dose (105cfu/g in fresh silage
material) reported for the addition of LAB inoculants.
However, considering that alfalfa plants, which were the
silage material in this study, had low WSC values and high
buffering capacity, the reason why the expected and
desired results were not obtained in terms of pH and NH3-
N/TN parameters in this study may be due to the
insufficient dose used in the study. It is thought that the
additive dose should be higher than 105cfu/g to fresh
silage material in future studies with legumes.

In this study, considering the high viability rates obtained
from the lyophilization and drying of LAB liquids with
TRIS (Ts) and DMSO (Ds) cryoprotectants, it is seen that
the obtained LAB liquids have a high potential to be used
as silage additives and to be commercialized. However, it
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was concluded that the lyophilized LAB liquid should be
researched in comparison with commercial LAB inoculants
in large silos and in silages to be prepared with different
silage materials in order to use the application in practice.
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ABSTRACT

Correspondence analysis (CA) is one of the multivariate statistical analysis techniques which examines the
relationships between different nominal variable categories in two-way or contingency tables. The aim of this
study is to investigate the relationships between Alpha-S1 casein and Beta-lactoglobulin gene polymorphisms
in Norduz sheep by the CA method. In this study, genotype frequencies of CSN1S1 and BLG genes in Norduz
sheep (n=102) were used as categorical variables. As a statistical method, descriptive statistics of
characteristics were presented as count and percent and the chi-square ( y?) test and CA in this study were
performed to explore the relationships among the genotype frequencies of Beta-lactoglobulin and Alpha-S1
casein genes. The results of this study indicated that CA can be contributed to a graphical display for
categories of nominal variables. Animal breeders can utilize CA as an analytical technique and graphical
representation for categorical data. According to the results of this study, the first and second dimensions
jointly accounted for 52.25% of the total inertia and "AA" allele of CSN1S1 has the greatest significance in the
first dimension, while "BB" allele of BLG has the greatest significant in the second dimension. Therefore, it
would be useful to investigate the effects of Lactoglobulin and aS1-Casein genotypes on various yield traits
in larger population of Norduz sheep.

Keywords: Alpha (S1)-casein, Beta-Lactoglobulin, Correspondence analysis, Norduz sheep.

0z

Norduz Koyunlarinda Alfa-S1 Kazein ve Beta-Laktoglobulin Gen Polimorfizmleri
Arasindaki iligki icin Uyum Analizi

Uyum analizi (CA), ¢ok degiskenli istatistik analiz yontemlerinden biridir ve iki yonlii veya olasilik
tablolarindaki nominal degisken kategorileri arasindaki iliskileri arastirir. Bu ¢alismanin amaci Norduz
Koyunlarinda Alpha-S1 Kazein ve Beta-Laktoglobulin gen polimorfizmleri arasindaki iliskilerin Uyum Analizi
yontemi ile arastirilmasidir. Bu ¢alismada, Norduz koyunlarinda (n=102) CSN1S1 ve BLG genlerine ait
genotiplerin frekanslar1 kategorik degiskenler olarak kullanilmistir. istatistik yontem olarak, ézelliklerin
tanimlayici istatistikleri say1 ve ylizde olarak belirtilmis ve Beta-laktoglobulin ve Alfa-S1 kazein genlerinin
genotip frekanslar1 arasindaki iligkileri aragtirmak icin ki-kare ( x?) testi ve Uyum analizi yapilmistir. Bu
¢alismanin sonuglary, Uyum analizinin, nominal degisken kategorileri icin grafiksel bir gosterime katkida
bulunabilecegini géstermistir. Hayvan 1slahcilari, CA’y1 kategorik veriler i¢in analitik bir teknik ve grafiksel
gosterim olarak kullanabilir. Bu ¢alismanin sonuglarina gore; birinci ve ikinci boyutlar birlikte, toplam
varyasyonun (inertia) %52.25'ini agiklamis ve CSN1S1'in “AA” alleli birinci boyutta 6nemlilik gosterirken,
BLG’'nin “BB” alleli ise ikinci boyutta 6nemlilik gostermistir. Boylece f-Lactoglobulin ve oS1-Casein
genotiplerinin cesitli verim 6zellikleri tizerindeki etkilerinin daha biiyiik Norduz koyun popiilasyonunda
arastirilmasi faydali olabilir.

Anahtar Kelimeler: Alfa(S1)-kazein, Beta-Laktoglobulin, Uyum analizi, Norduz koyunu.

INTRODUCTION

extensive, and more focused on the utilization of
grasslands and pasture areas. In addition, there is seen a

Sheep breeding is one of the very important sector of
livestock production in Turkey. The production system of
sheep in Turkey is mainly extensive, intensive and semi-

seasonal movement of sheep.

According to TUIK data for 2021, the number of sheep in
Turkey is 45 177 690 heads, while according to TURKVET
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data for 2022, the total number of sheep in Van is 2 800
327 heads.

Glirpinar is one of the largest districts of Turkey with a
surface area of 4.063 km? within the boundaries of Van
province (Ezelhan et al. 2021). Norduz sheep are bred in
the Van province Giirpinar District Norduz Region. Norduz
sheep are bred on low and high pastures in the Norduz
region, which is rich in natural resources and has rough
and sloping land, vegetation and water. Norduz sheep are
fat-tailed, they have high endurance, survivability and
adaptability in the region where they are raised (TAGEM
2009).

For many people, milk is an essential source of nutrients.
Compared to horse or donkey milk, ruminant milk
typically has less lactose and more casein, fat, vitamins,
and minerals. Between ruminants and nonruminants, as
well as between several breeding variations of the same
species and between individual animals, milk content
varies significantly. Additionally, milk has bioactive
components that have been shown to have positive effects
on health (Kalyankar et al. 2016).

In terms of human nutrition, milk is crucial. Today's dairy
sector is focused on producing an expanding variety of
milk products, and technological aspects of milk are
receiving an increasing amount of attention (Frajman and
Dovc 2004). In animal breeding, the genetic
polymorphisms of milk proteins are quite interesting
(Barillet et al. 2005; Celik and Ozdemir 2006). The
selection of dairy cattle is focused primarily on the
improvement of yield and composition of milk (Dybus et
al. 2002). Classical selection methods require a long time,
intensive labor, and high cost, and provide slow genetic
progress. However, the developments in the field of
molecular genetics in the last 20-30 years have made it
possible to benefit from genetic markers that show a high
correlation with the yield trait emphasized, as well as
enable the identification of high-yielding breeders at
young ages and regardless of gender (Kabasakal et al.
2015).

In recent years, studies investigating the relationships
between molecular markers and polymorphisms in these
markers and different yield traits have gained importance
in improving the population in terms of important yield
traits in animal husbandry (Citek et al. 2006). Known as
the main protein of milk, caseins are the part that does not
precipitate after the reaction of milk with acid (Yardibi
2008). They are produced by mammalian epithelial cells
(Gaiaschietal. 2001).

Milk protein includes components that have several
different and featured protein combinations. Especially
complex casein is known as the main fraction of milk
proteins. Casein is easily separated by precipitation with
acid. The rest of the proteins are whey protein or serum
proteins. Whey protein dissolving in semi saturated
ammonium solution is named alpha-lactalbumin and if it is
not dissolving in semimature ammonium then it is named
beta-lactoglobuline (f-lg). Caseins, beta-lactoglobulin and
alpha-lactalbumin are synthesized in the mammary
epithelial cells. Contrary to this, immunoglobulin and
serum albumin are absorbed from the blood. (Demirci
1995).

Correspondence analysis (CA) is one of the multivariate
statistical analysis methods and explores the relationships
among the categories of nominal variables in the two-way
or contingency tables. In addition to nominal data, binary
or ordinal data can also be analyzed by CA without any
distributional assumptions. This method also visualizes
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the relationships among the categories in two dimensional
spaces. Thus, in this study, Alpha-S1 Casein and Beta-
lactoglobulin gene polymorphisms were investigated by
PCR-RFLP method and the data were analyzed with CA for
visualization of the relationships among the genotypes in
two dimensional spaces in Norduz sheep.

MATERIAL AND METHODS

Van Yuzuncu Yil University Animal Experiments Local
Ethics Committee granted authorization for this work
under permit number 2020/05-04.

Data Set

Categorical data used in this research were obtained from
the project numbered TSA-2020-8930. The data set used
in this study was composed of alpha-S1 casein and Beta-
lactoglobulin genotype frequencies in Norduz sheep
(n=102).

Statistical Analysis

Descriptive statistics for the studied characteristics were
presented as count and percent. Chi-square test and CA
were performed to explore the relationships among the
genotype frequencies of Beta-lactoglobulin and Alpha-S1
casein genes.

CA is one of the exploratory statistical methods which
analyzes simple two-way or contingency tables containing
categorical, ordinal, or binary data. The method aims to
present the relationships between the categories of
variables in two two-dimensional spaces.

The basic algorithm of CA can be summarized as follows
(Greenacre and Blasius 2006): Let two variables with [
rows and J columns be in a contingency table. n is the
sample size and N is the grand total. P is the
correspondence matrix with elements p;; = n;j/ n.

Corresponding to each element p; of P matrix is a row sum
(pi. = ni. / n) and column sum p; = n; / n) denoted by r; and
¢j respectively. ri and c¢; are marginal relative frequencies
and called as row and column masses, respectively. Masses
play dual roles in CA and serve to center and to normalize
the correspondence matrix (Greenacre and Blasius 2006).

The expected relative frequencies of the pj are ri;
provided that the variables in the row and column are
independent.

Centering involves calculating differences (pi- ricy)
between observed and expected relative frequencies, and
normalization involves dividing these differences by the
square roots of ricj, leading to a matrix of standardized
residuals; sij = (pij- ricj) / (ricj)1/2

In matrix notation, this is written as;

S =Dr/2(P - rcT) D-1/2 (Greenacre and Blasius 2006).
“where r and c are vectors of row and column masses, and
Drand Dc are diagonal matrices with these masses on the
respective diagonals. The sum of squared elements of the
matrix of standardized residuals is ¥;; }; si2j= trace (SST)
and called the total inertia.” Total inertia accounts for total
variance in the cross- table.

The relations or association structure of the S matrix can
be revealed by Singular Value Decomposition (SVD) as
follows (Greenacre and Blasius 2006):

S=UzVvT

Where X is the diagonal matrix with singular values in
descending order:

612622 ...20s> 0 (where S is the rank of matrix S)
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The columns of U and V are called left singular vectors, and
right singular vectors, respectively. This is orthonormal
[UTU =VTV =IJ. “The connection between the SVD and the
eigenvalue decomposition can be seen in the
following”(Greenacre and Blasius 2006):

STS = VEUTUZVT = VZ2VT = VAVT
SST = UZVTVEUT = U22UT= UAUT

The SVD provides all the results we need to make CA
visualization. “The principal and standard coordinates can
be calculated for the row and column categories”
(Greenacre and Blasius 2006):

Principal coordinates of rows: F = D/1/2UZ
Standard coordinates of rows: A=D1/2U
Principal coordinates of columns: G =D 1/2VX
Standard coordinates of columns: B =D 1/2V

The proportion of inertia explained would be
[(02+03 /Y 62] or [(A1+ A1) /X5 As] (Greenacre and Blasius
2006)

For visual representation in CA, maximum number of
dimensions is [(I, ]J) -1]. However, for a simple
interpretation, in general, only the first two dimensions
are used for graphical visualization of the association
among the categories (Beh 2004). Thus, in the study, the
configuration of the genotypes is shown in two-
dimensional space. All statistical calculations were
performed using the SPSS (ver. 20) statistical software,
with a 5% significant level for statistical significance.

RESULTS

Allele and Genotype Frequencies of the aS1-Casein and
B-Lactoglobulin Gene

A and C allele frequencies of the aS1-Casein gene in
Norduz sheep were identified 0.01 and 0.99, respectively.
Also, The AA, AC and CC genotype frequencies of the aS1-

Casein gene were identified as 0.0, 2.9 and 97.1%,
respectively.

A and B allele frequencies of the -Lactoglobulin gene in
Norduz sheep were identified 0.52 and 0.48, respectively.
Also, the genotype frequencies of the -Lactoglobulin gene
were identified 17.6% (AA), 69.6% (AB) and 12.7% (BB),
respectively. Distribution of alleles for CSN1S1 and BLG
genes is shown in Figure 1

The Contingency of Genotype Frequencies of the aS1-
Casein and f-Lactoglobulin Gene

The contingency table of the frequencies is shown in Table
1. As shown in Table 1, among the 99 AC categories of
CSN1S1, AB of BLG is the most common genotype (69.7%)
followed by AA (17.2%), and BB (13.1%). According to the
chi-square test, there was no statistically significant
relationship between CSN1S1 and BLG variables (p=
0.661). However, this test cannot provide a visual
representation of the relationships among the categories
of CSN1S1 and BLG. Thus, CA was carried out based on
“the analysis of the contingency table” for graphically
representing these relative frequencies.

Correspondence Analysis (CA)

The results of the CA analysis are summarized in Table 2.
As shown in Table 2, the first and second dimensions
jointly  accounted for 52.25% of the total inertia.
According to CA results, the configuration of the categories
is presented in Figure 2. “In Figure 2, the origin on the map
corresponds to the centroid of each variable.” In the study,
“AC” is the most common genotype and located closest to
the origin.

In Figure 2, the horizontal axis stands in for dimension 1
and the vertical axis for dimension 2. In Figure 2, we can
see that "AA" of CSN1S1 is the component that is most
distant from the origin and, hence, has the greatest
significance along dimension 1. Similar to dimension 1,
dimension 2 shows that "BB" of BLG is the most significant.

Table 1: Contingency tables for genotype frequencies of Beta-lactoglobulin and Alpha-S1 casein genes.

BLG
CSN1S1 A AB BB Total
Count 1 2 0 3
AA % within CSN1S1 33.3% 66.7% 0.0% 100.0%
% within BLG 5.6% 2.8% 0.0% 2.9%
% of Total 1.0% 2.0% 0.0% 2.9%
Count 17 69 13 99
AC % within CSN1S1 17.2% 69.7% 13.1% 100.0%
% within BLG 94.4% 97.2% 100.0% 97.1%
% of Total 16.7% 67.6% 12.7% 97.1%
Count 18 71 13 102
Total % within CSN1S1 17.6% 69.6% 12.7% 100.0%
% within BLG 100.0% 100.0% 100.0% 100.0%
% of Total 17.6% 69.6% 12.7% 100.0%

Chi-Square = 0.829; p = 0.661
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Figure 1: Distribution of alleles for CSN1S1 and BLG genes.

Table 2: Summarized results for CA.
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Figure 2: Configuration in two dimensional spaces for
genotype frequencies of Beta-lactoglobulin and Alpha-S1
casein genes.

Model Summary

Variance Accounted for

Dimension Cronbach's Alpha
Total (Eigenvalue) Inertia % of Variance
1 0.165 1.090 0.545 54.507
2 0.001 1.000 0.500 49.995
Total 2.090 1.045
Mean 0.086 1.045 0.523 52.251
Dimension 1 Dimension 1 Mean
CSN1S1 0.549 0.000 0.275
BLG 0.541 0.999 0.770
Active Total 1.090 1.000 1.045
% of Variance 54.507 49.995 52.251

DISCUSSION AND CONCLUSION

These findings demonstrated that between the "AA" of
CSN1S1 and the other genotypes exhibit the most
significant difference or biggest divergence from
independence. The second most important difference is
between “BB” of and the other genotypes. The other
genotypes being more closely related to the origin imply
that the deviations from the predicted proportions are
relatively minimal.

Although distances between categories of CSN1S1 and BLG
are not mathematically defined, their degree of
“clustering” or closeness of points on the map with regard
to their angle from the origin and points in the same
quadrant can be wused as guidelines to interpret
relationships between row and column variables.

The clusters allow us to visualize how the BLG and CSN1S1
categories are related. According to the first dimension, it
can be stated that AA” of CSN1S1 and BLG cluster on the
right side of the map. Thus, it can be stated that “AA” of
CSN1S1 is highly and negatively associated with “BB” of
BLG. Similarly, when the considering second dimension,
“AA” and “BB” of BLG locate the upper side of the map
while “AB” locates the lower side. Thus, it can be also
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noted that “AB” of BLG is negatively associated with AA”
and “BB” according to the second dimension.

Hirschfeld introduced the concept of CA in the statistical
literature for the first time in 1935 (Hirschfield
1935) however recently has the method begun to rise in
favor. Since the analysis is done at the level of the
individual answer categories rather than the variable level,
this method retains the categorical character of the
variables. CA's main objective is to graphically display the
most significant links between the variable response
categories (Benzécri 1992). The chi-square distance
between the response categories is the association metric
applied in CA (Clausen 1998). Larger observed
proportions do not predominate the distance computation
relative to smaller proportions according to the measure's
mathematical structure (Nagpaul 1999). Thus, compared
to other multivariate methods based on the correlation
coefficient (Hill 1974), for which no such standardization
is carried out, CA offers a more accurate measure of
association. As mentioned by Sourial et al. (2010) CA is a
flexible method in terms of underlying distributional
assumptions, therefore this method can be used for the
data set which consisted of categorical, binary, or ordinal
variables.
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As a result of this study, it was determined that the A allele
of the B-Lactoglobulin gene and the AB genotype were
more common, the C allele was absent, the C allele and the
CC genotype of the aS1-Casein gene were more common,
and the AA genotype was absent in Norduz sheep. Thus,
according to the results of this study, it would be useful to
investigate the effects of -Lactoglobulin and aS1-Casein
genotypes on various yield traits in larger a population of
Norduz sheep. In addition, it can be stated that CA can be
contributed to graphical display for categories of nominal
variables. Thus, Animal Breeders can utilize CA as an
analytical technique and graphical representation for
categorical data.
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ABSTRACT The objective of this study was to evaluate the out-of-season reproductive performance and lamb birth
weight of Kangal ewes orally administered a bolus of vitamin and mineral premix or mineral premix given as
injection with at 40-45 days postpartum during the anestrous period. In total, 78 primiparous Kangal ewes
with were randomly allocated to three experimental groups. Estrus induction protocol was performed and a
ram was introduced to the ewes at the 80th days postpartum. Ewes in the group 1 a dose of 2 mL of injectable
mineral solution at 40-45 days before oestrous synchronisation, was administered at once (n = 25). As for
group 2, at 40-45 days before oestrous synchronisation, a mineral bolus was given orally once (n = 27). To the
ewes in the group 3 a dose of 2 mL of physiological saline was given once to the animals (n = 26)
simultaneously with group 1 and group 2. Reproductive parameters such as estrus and pregnancy rates;
single, twin, triplet, and multiple pregnancy rates; litter size; embryonic mortality; fecundity; and dystocia
rates were evaluated. In addition, the placentas were weighed to evaluate the effect of mineral supplements
on placentation. There were no significant differences between the groups in terms of parameters above
(p>0.05). However, the rate of dystocia was significantly lower in group 2 compared to Groups 1 and 3
(p<0.05). In conclusion, as a result, it was determined that slow-releasing boluses could not produce efficacy
during the throughout pregnancy.

Keywords: Mineral, Postpartum, Pregnancy, Reproduction, Sheep.

0z Kangal Koyunlarinda Farkli Formlarda Verilen Vitamin ve Mineral Desteginin

Plasenta ve Dogum Agirligi ve Reprodiiktif Performansa EtKisi

Bu c¢alismanin amaci, dogumdan sonraki 40-45 giinde andstrus déneminde oral olarak verilen bolus vitamin
ve mineral premiks veya enjeksiyonluk olarak uygulanan mineral premiksin Kangal koyunlarinin sezon disi
ireme performanslarini ve kuzu dogum agirliklarin1 degerlendirmektir. Toplamda 78 adet primipar Kangal
koyunu rastgele ii¢ grubuna ayrildi. Hayvanlar senkronize edildi ve postpartum 80. giinde ko¢ katimi yapildu.
Grup 1'deki koyunlara &strus senkronizasyonundan 40-45 giin once 2 mL enjekte edilebilir mineral
soliisyonu tek doz olarak uygulandi (n=25). Grup 2'ye ise, 6strus senkronizasyonundan 40-45 giin 6nce oral
olarak bir kez mineral bolus verildi (n=27). Grup 3'teki koyunlara grup 1 ve grup 2 ile es zamanl olarak
hayvanlara (n = 26) bir kez 2 mL fizyolojik tuzlu su verildi. Ostrus oranlari gibi iireme parametreleri; gebelik
oranlary; tek, ikiz, ii¢liz ve ¢ogul gebelik oranlari; bir batinda yavru sayisi; embriyonik 6liim; dogurganhk; ve
glic dogum oranlar1 degerlendirildi. Ek olarak, mineral takviyelerinin plasentasyon tizerindeki etkisini
degerlendirmek icin plasentalar tartildi. Yukaridaki parametreler agisindan gruplar arasinda anlamli fark
yoktu (p>0.05). Ancak, gii¢ dogum orani Grup 2'de Grup 1 ve Grup 3'e gore anlamli olarak daha diisiiktii
(p<0.05). Sonug olarak, uzun salinimli boluslarin tiim gebelik boyunca etkinlik olusturamadigi belirlendi.

Anahtar Kelimeler: Gebelik, Koyun, Mineral, Postpartum, Ureme.

undergo prolonged anoestrous periods. To improve the

INTRODUCTION

Sheep farming contributes significantly to the economic
existence of many small low-input households that form
part of their social culture, particularly in developing
countries (Kosgey et al. 2006). Sheep are seasonal
polyestrous animals that give birth once a year and

economic contribution of sheep, efforts should be made to
boost their reproductive efficiency by utilising
straightforward and affordable solutions (Asaduzzaman et
al. 2021). Reproduction management is the most
important factor that determines the sustainability of
sheep farms (Sharkey et al. 2001). Although various
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methods have been used to successfully control
reproduction in different regions of the world during
several breeding seasons and in numerous breeds of
sheep, a management strategy for the most productive
reproduction has not yet been identified (Yu et al. 2018).
Therefore, studies aimed at increasing reproductive
success are needed (Abecia et al. 2012).

Minerals, such as phosphorus (P), calcium (Ca),
magnesium (Mg), iodine (I), manganese (Mn), copper (Cu),
selenium (Se), and zinc (Zn) are responsible for successful
sheep reproduction. Vitamins and minerals are known to
be insufficient in pastures where sheep are grazed, which
negatively affects their reproductive performance (Garg et
al. 2003; Robinson et al. 2006). Trace elements and
vitamins may have significant effects on fertility and
reproductive performance in sheep (Robinson et al. 2006).
Several vitamins (such as A and E), which are essential
components of biological processes, including fertility and
embryonic development, can improve reproductive
performance, reduce oxidative stress from mating and
pregnancy, and maintain fertility in sheep (Kamiloglu et al.
2017). Deficiencies in many vitamins and minerals, such as
I, Cu, Mg, Mn, Se, and vitamins A and E cause calm
oestrous, anovulation, abortion, and the birth of difficult-
to-live lambs (Smith and Sherman 2009). Inadequate
intake of trace minerals may impair reproductive function
(Hostetler et al. 2003). Microminerals play an important
role in the stability of secondary molecules and the
intracellular system that protects the cells from free
radicals. Since microminerals are components of
hormones and changes in the plasma levels of these
minerals can affect hormone synthesis and reproduction,
microminerals may have an impact on endocrine activity
(Kumar et al. 2011). The reproductive performance of
sheep fed in pastures, such as oocyte development,
oestrous, ovulation, implantation, and embryonic and
foetal development processes, is generally insufficient
without the reinforcement of premix, block, bolus, and
injectable minerals (Vazquez-Armijo et al. 2011).

Vitamin and mineral mixtures are being studied using
different synchronisation protocols aimed at increasing
the reproductive performance of sheep in and out of
season (Awawdeh et al. 2019; Kuru et al. 2020; Robinson
et al. 2006). However, no studies have investigated the
effectiveness of different mineral and vitamin mixes on
reproductive data and lamb parameters in Kangal sheep
during the postpartum period. The purpose of this study
was to investigate the effect of vitamin-trace element
mixtures in injectable and bolus forms on reproductive
parameters (oestrous rate, pregnancy rate, number of
pregnancies, fertility, and dystocia rate) in Kangal sheep
subjected to postpartum oestrous synchronisation during
the nonbreeding season.

MATERIAL AND METHODS

Location

The study was carried out in a sheep farm between
February-July with the following coordinates: latitude:
39.83371433796894, longitude: 36.34688098838113, and
altitude: 1290 m in Sivas Province, Tiirkiye. During the
study, the weather conditions in the current location were
as follows: in April, temperature, relative humidity, and
rainfall were 1243 °C, 62%, and 76 mm (annual average
11%), respectively, while in June these data were 20+2 °C,
66%, and 66.62 mm (annual average 9 %), respectively.
Animals and treatment schedule

This study was approved by the Sivas Cumhuriyet
University Animal Experiments Ethics Committee

169

(Approval No: 65202830-050.04.04-702 numbered and
10.12.2022 dated).

The material used in this study consisted of 78 healthy
primiparous Kangal sheep (2-2.5-year-old). 10 Kangal
rams between the ages of 4 and 6, which had proven their
fertility were used. At the beginning of the study, the
average live weight of Kangal sheep was 53+5 kg and the
body condition score (BCS) was between 2.5 and 3.25,
while the live weight of the Kangal rams was 102+5 kg and
BCS was between 3.0 and 3.5. From the beginning to the
end of the study, pasture flora was used as feed. Rams
were fed 250 g of barley flakes daily in addition to the
grazing pasture.

Kangal sheep breeders have abandoned milk production in
recent years. The milk of the sheep constituting the study
material was used only to feed the offspring. Estrous
stimulation was performed after weaning. In conclusion,
the milk yield was not monitored in this study. When the
existing maternal ewes reached 40-45 days postpartum,
each group was further divided into three groups
containing 25, 27, and 26 ewes each. Exogenous mineral
applications were performed as described below during
the animal division of the groups.

From an injectable mineral mixture (Activate, Alke,
Turkey), which included 2.5 mg copper equivalents of
copper gluconate, 1.25 mg sodium selenite, 5 mg
manganese equivalents of manganese gluconate and 5 mg
zinc equivalents of zinc gluconate, a 2 mL dose was
administered intramuscularly to maternal ewes in Group
1.

Kangal ewes in Group 2 were administered a bolus (TMR
Nutrition Min Vit Sheep Bolus, Biochem Turkey) using a
swallowing applicator. The bolus contains the following:
vitamin A (5.000.000 IU/gr) 135 mg, vitamin D3
(5.000.000 IU/gr) 1240 mg, (3b302) cobalt hydroxide
carbonate 2.596 mg, vitamin E (50%) 4063 mg,
magnesium citrate 12.023 mg, manganese (manganese
sulfate) 15.575 mg, 3b202 iodine (calcium iodine) 15.575
mg, carbon oxide 24.339 mg, omega 3 67.720 mg, zinc
(zinc oxide) 167.000 mg, dicalcium phosphate 179.000 mg,
magnesium oxide 223.800 mg, and beeswax 284.000 mg.
The ewes in Group 3 were injected 2 mL of saline
intramuscularly.

When the animals in all groups reached 65-70 days
postpartum, they were separated and weaned from their
lambs. Complete involution of the udder lasted for 15 days
after weaning. An estrus induction protocol was
performed to theall ewes in three groups. Induction
protocol is displayed in figure 1. Pregnancy was confirmed
by ultrasonography twice: 30 days (45t day) and 60 days
(75% day) after ram introduction. The births were
monitored and recorded. The lambs were weighed after
weaning by their mothers for the first half hour. The lambs
were monitored for 28 days to determine their viability.
Births were considered dystocia if they were delivered in a
longer time than required for any reason (foetal or
maternal) and only with intervention (Jacobson et al.
2020). During the first 28 days after birth (in the neonatal
stage), lochia and body temperature were controlled
throughout the day to detect infectious diseases. Lochia,
foul odour, serosanguinous discharge, and high fever were
considered positive signs of infection.

In the postpartum period, the effects of exogenous mineral
supplements on reproductive parameters such as oestrous
rate, pregnancy rate, twin pregnancy rate, triplet
pregnancy rate, multiple pregnancy rate, lambing rate,
embryonic mortality rate, fecundity, and dystocia rate, as
well as lamb live birth weight, placental weight, and lamb
viability were assessed (Table 1 and Table 2).
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Figure 1: The synchronization protocol and schedule of minerals (Injectible and oral bolus) administered to the ewes (group

1 n=25, group 2 n=27, group 3 n=26).

Table 1: The effect of different treatments on the reproductive performance of Kangal sheep.

Groups
Reproductive parameters p value
Group 1 (n = 25) Group 2 (n =27) Group 3 (n = 26)
21 23 18
Estrous rate (84 %) (85.2 %) (69.2 %) >0.05
17 19 15
Pregnancy rate (68 %) (70.4 %) (61.5 %) > 0.05
. 8 11 7
Twin pregnancy rate (32 %) (40.7 %) (269 %) > 0.05
. 2 2 1
Triplet pregnancy rate (8 %) (7.4 %) (3.8%) >0.05
. 10 13 8
Multiple pregnancy rate (40 %) (48.1 %) (30.8 %) > 0.05
Lambing rate 1%{)17 1?{)19 %gél;; > 0.05
Embryonic mortality rate (0%/0) (0%/0) (772%) > 0.05
. 29/17 34/19 22/15
Fecundity rate (1.71) (1.79) (147) > 0.05
. 5/17b 2/19a 3/13b
Dystocia rate (29.4 %) (10.5 %) (23.1 %) 0.018

p<0.05 is statistically significance according to one-way ANOVA and post hoc Duncan test. Data expressed as mean * SD. Uncalculated:
Statistical analysis could not be performed since there was one birth of 3.

Table 2: Effect of bolus and injectable mineral mixture on some lamb birth parameters in Kangal sheep.

Groups p value
Lamb parameters
Group 1 (n = 25) Group 2 (n =27) Group 3 (n = 26)
Lamb weight (single) (kg) 5.02+1.24 499 +0.98 497 £0.29 >0.05
Lamb weight (twin) (kg) 4.16 £ 0.59 449 +0.15 4.05+0.20 >0.05
Lamb weight (triplet) (kg) 3.13+£0.11 3.94 £ 0.37 uncalculated uncalculated
Placenta weight (g) 429.14 + 28.19 420.83 £16.10 418.80 + 18.44 >0.05

p<0.05 is statistically significance according to one-way ANOVA and post hoc Duncan test. Data expressed as mean+SD. Uncalculated:
Statistical analysis could not be performed since there was one birth of 3.

Pregnancy examination

Pregnancy was examined twice: as first pregnancy
examination via transrectal ultrasonographic method 1
month (45% day) after participation of the ram, and
second pregnancy examination via transabdominal
ultrasonographic method 2 months later (75t day). If an
animal was pregnant at the first control but not at the
second control, early embryonic death was considered. To

determine pregnancies and offspring counts in the early
period, a B-mode, linear-array ultrasonography device
(Mindray DP50/Vet/US) containing a 5.0-7.5-MHz rectal
probe was used in the supine position to determine
embryonic and fetal losses, or transabdominally in the
following days of pregnancy through the rectal route.
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Statistical Analysis

Data were analysed using SPSS version 26 (IBM Corp.,
Armonk, NY, USA). Reproductive parameters (oestrus
rate, pregnancy rate, twin pregnancy rate, triplet
pregnancy rate, multiple pregnancy rate, number of
pregnancies, embryonic mortality rate, fecundity, and
dystocia rate) were analysed using the chi-square test.
Lamb parameters (Lamb weight of single, twin, and triple,
and placental weight) were analysed by one-way ANOVA
and post hoc Duncan’s test, and the results were
expressed as meanzstandard deviation (SD). Statistical
significance was set at p<0.05.

RESULTS

No infection was found in any animal in any group based
on measurements of lochia and body temperature taken
during the first 5 days following delivery. The first 28
days after birth showed no lamb mortality in any of the
three groups.

Table 1 shows the reproductive parameters. There were
no significant differences in the estrous rate, pregnancy
rate, twin pregnancy rate, triplet pregnancy rate, multiple
pregnancy rate, lambing rate, embryonic mortality rate,
or fecundity between the groups (p>0.05). The rate of
dystocia in the sheep in Group 2 treated with TMR was
significantly lower than that in Group 1 treated with
Activate and the control group treated with saline
(p<0.05). The parameters related to the lambs are listed
in Table 2. There were no significant differences between
the groups in terms of lamb and placental weights
(p>0.05).

DISCUSSION AND CONCLUSION

To the best of our knowledge, no study has investigated
the effects of mineral supplementation in different forms
(injectable and bolus) on reproductive and lamb
parameters before oestrus synchronisation
(progesterone-containing sponge + eCG + PGF2a) in
postpartum Kangal sheep during the non-breeding
season. Previous studies (Karadas 2014; Kivrak et
al.2022) have reported that there is a trace element
deficiency in the rangelands of Central Anatolia where the
present study was conducted. Trace element deficiency
has been observed in previous studies on pastures of the
Central Anatolia region (Alper and Tasova 2019; Karadas
2014; Kivrak et al.2022). Therefore, neither macro- nor
trace-mineral analyses of the rangeland forage were
performed in our study.

In the previous study in which oestrous synchronisation
was performed using a progestogen sponge and eCG +
PGF2a outside of breeding season on Kangal sheep, the
oestrous rate as 71.19%, and the pregnancy rate was
31.03% (Gonzalez-Bulnes et al.2020). In our study, we
found the oestrus rate to be 84% in the group
administered Activate, 85.2% in the group administered
TMR, and 69.2% in the control group administered
physiological saline. In addition, the pregnancy rate in our
study was 68% in the group administered Activate, 70.4%
in the group administered TMR, and 61.5% in the group
administered saline. Although there was no significant
difference, the rate of twin, triplet, and total multiple
pregnancies in Kangal ewes in the groups that received
TMR and Activate was quantitatively higher than that in
the control group. In the TMR group, these values were
higher compared to the out-of-season pregnancy rates
obtained with different estrous synchronisations, as
reported in a previously published meta-analysis
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(Cizmeci et al. 2022). In a previous study, which also
included findings supporting our study, it was reported
that the percentage of oestrous and multiple pregnancy
rates were quantitatively high, and the pregnancy rate
was significantly higher in Pirlak sheep administered a
mineral mixture of soft capsules (Toryum) (Kuru et al
2020). However, in another study, the proportion of twins
born from ewes administered the bolus was reported to
be significantly higher than that in untreated ewes
(Hemingway et al. 2001). Lactation-related changes in the
concentrations of macro and trace elements in the blood
of sheep during the postpartum period have been
reported previously (Antunovi¢ et al. 2021). In this study,
the blood Ca concentration was lowest in the early
lactation period, higher in the late period, and highest in
the middle period. As lactation progresses, there is a
significant increase in the concentration of Mg, Co, and Cd
in the blood and a significant decrease in the
concentration of Na, Fe, Cu, Zn, Mo, and Se (Antunovi¢ et
al. 2021). Trace element deficits have been found to have
a deleterious impact on reproductive efficiency in sheep
and goat (Vazquez-Armijo et al. 2011). In our study, we
compensated for the trace element deficiency in the
postpartum period and increased the oestrous and
pregnancy rates quantitatively in the non-breeding
season.

Trace element supplementation (Cu, Mn, Zn, Fe, Co, and
Se) increases lambing rates under deficient conditions,
but only Se provides good evidence that embryo
development during implantation is impacted (Giirdogan
et al. 2006). In a previous study, ewes receiving a bolus
had a higher lambing percentage than those administered
Cu or copper oxide injections and the control group
(Hemingway et al. 2001). In our study, this was 1 in the
Activate group, 1 in the TMR group, and 0.87 in the
control group. The quantity of mineral combinations,
particularly Se, enhanced the lambing rate.

Foetal mortality, embryonic loss, and embryonic
implantation are caused by low levels of Se, Zn, and Cu
(Vazquez-Armijo et al. 2011). Previous research has
shown the possibility of ruminal boluses with higher
bioavailability improving reproductive efficiency, embryo
number, embryo quality (Kuru et al. 2020; Mitchell et al.
2007), and multiple births (Hemingway et al. 2001).
Research on Kangal sheep demonstrated no embryonic
mortality in the control group when progesterone sponge
+ eCG + PGF2a were used in synchronisation (Cizmeci et
al. 2022). In our study, embryonic mortality rates were 0
% in the Activate group, 0 % in the TMR group, and 7.7 %
in the control group. Because of the content of the mineral
mixture, embryonic mortality was not observed in the
Kangal sheep treated in our study.

Most sheep breeds exhibit seasonal polyestrous
behaviour; thus, exogenous hormone treatments are
required to induce oestrous outside of the breeding
season. Increased litter size and financial gain are key
goals in this situation. Supplementation of ewes with Se
and [ before mating can increase fecundity by decreasing
perinatal mortality and increasing lambing percentage
(Grace and Knowles 2012).

Koyuncu and Yerlikaya (2007) reported that Se (1.31)
and Se + Vit E (1.48) supplementation significantly
increased the fecundity rate compared to the control
group (1.15). Although vitamin E and Se supplementation
in Awassi ewes did not cause a statistical difference in
fecundity, it was reported to be higher than that in the
control group (Awawdeh et al. 2019). In our study, the
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fecundity rate was found to be 1.71 in the group receiving
Activate, 1.79 in the group receiving TMR, and 1.47 in the
control group, which is consistent with the findings of this
study.

Dystocia and other reproductive problems have been
linked to deficiencies in Ca, Mg, P, Cu, Se, Zn, and Mn,
among other minerals (Molefe and Mwanza 2020).
Ovarian function can be affected by a change in the Ca:P
ratio by inhibiting the pituitary gland, resulting in a
prolonged first oestrous and ovulation, delayed uterine
involution, increased frequency of dystocia, placental
retention, and uterine prolapse (Kumar 2003). In high-
yielding dairy cows under heat stress, bolus mineral
administration reduced the incidence of dystocia
numerically but not statistically. However, the
relationship between sheep dystocia and the prevalence
of trace mineral deficiencies remains largely unknown.
The dystocia rates in our study were as follows: Activate
group (29.4%); TMR group (10.5%); and control group
(23.1%). This finding suggests that addressing trace
mineral imbalance that develops during the postpartum
period may decrease the incidence of dystocia.

A previous study reported that the bolus had no effect on
lamb birth weights compared to the non-treatment group
(Garin et al. 2003). In another study, Zn, Se, and Co as
slow-release ruminal bolus supplements in advanced
pregnant Mehraban ewes were reported to increase lamb
birth weights compared with the non-treatment group
(Aliarabi et al. 2019). In contrast, pre-breeding vitamin E
and Se injections do not affect the birth weight of lambs of
Mehraban sheep (Farahavar et al. 2020). In our study, no
statistically significant differences were found between
the injectable and bolus mineral mixes in terms of lamb
birth weights. This may be related to the duration of the
mineral supplementation.

Nutritional imbalances, such as vitamin E and selenium
deficiency, have been observed to decrease placental size
and reduce foetal development and birth weight in
surviving lambs (Freer and Dove 2002). According to a
recent study, Se and vitamin E deficiencies may not be
severe enough to prevent the placenta from growing
normally or reduce the birth weight of lambs (Farahavar
et al. 2020). A previous sheep study reported no effect of
maternal Se diet on total placental weight (348.8+13.8 g)
or cotyledon weight (96.1+4.9 g) (Vonnahme et al. 2010).
In our study, there was no difference in the placental
weights between the treated and non-treated groups,
which is consistent with the results of these studies.

Our study has a few limitations. The injectable mineral
combination was first administered as a single dosage.
Second, the mineral combinations were tested only
during the postpartum period. Oestrous synchronisation
and testing at different stages of pregnancy should be
conducted in future studies. Third, the number of animals
in the study groups should be increased in future studies.
Finally, blood will be collected from the animals in the
group, and the hormonal and biochemical parameters will
be monitored in future studies.

In this study, the effectiveness of injectable and bolus
mineral mixes on reproductive and lamb-related
parameters before oestrous synchronisation in
postpartum Kangal sheep during the non-breeding season
was evaluated. In this study, TMR administered as a bolus
decreased the rate of dystocia and caused numerical
improvements in other reproductive parameters, with
Activate as an injectable mineral. Further studies with

wider participation are required to determine the
effectiveness of these mineral mixes in Kangal sheep.
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ABSTRACT Many health problems are seen due to aging. One of these is problems in the reproductive system.
Reproductive system problems are caused by lower urinary system symptoms, prostate diseases, low
fertility, testicular dysfunction. The aim of this study was to compare reproductive parameters of geriatric (3
years old) and young (3 months old) rats. A 3-year-old rat is equivalent to an average 90-95-year-old human.
For this purpose, sperm analysis, testicular and prostate histopathology, testicular oxidative stress
parameters were examined in geriatric (3 years old) and young (3 months old) rats. In the analysis results, it
was determined that sperm motility ratio decreased (p<0.001), abnormal sperm ratio increased (p<0.001)
and sperm density decreased (p<0.001) in the geriatric group. Statistically, oxidative stress parameters MDA,
AOPP, T-SH levels increased (p<0.05) and CAT level decreased (p<0.05) in geriatric group.
Histopathologically, degeneration, necrosis and irregular alignments were observed in the tubulus
seminiferous contortus in the geriatric group. Hyperplasia and dilatation of the prostate gland were detected
in the geriatric group. As a result of this study, it is thought that reproductive performance in geriatric male
rats is very low, and the probability of reproduction is very difficult.

Keywords: Geriatri, Prostate, Rat, Sperm, Testis.

0z Geriatrik (3 Yash) Erkek Ratlarda Ureme Parametrelerinin Arastirilmasi

Yaslanmaya bagh olarak pek ¢ok saglik sorunu gortilmektedir. Bu sorunlardan biri de lireme sistemindeki
problemlerdir. Ureme sistemi sorunlarina alt iiriner sistem semptomlari, prostat hastaliklari, diisiik
délverimi, testis fonksiyon bozukluklar: neden olur. Bu ¢alismadaki amag geriatrik (3 yas) ve geng (3 aylik)
siganlarin lireme parametrelerinin karsilastirilmasi oldu. 3 yasindaki bir rat ortalama 90-95 yasindaki bir
insana denk gelmektedir. Bu amagla geriatrik (3 yas) ve geng (3 aylik) ratlarda sperm analizi, testis ve prostat
histopatolojisi, testikiiler oksidatif stres parametreleri incelendi. Analiz sonuglarinda geriatric grupta sperm
motilite oraninin diistiigli (p<0.001), anormal sperm oraninin arttigl (p<0.001), sperm yogunlugunun azaldig1
(p<0.001) belirlendi. Istatistiksel olarak geriatric grupta oksidatif stress parametrelerinin MDA, AOPP, T-SH
seviyelerinin arttifn (p<0.05) ve CAT seviyesinin distiigii (p<0.05) tespit edildi. Histopatolojik olarak
geriatrik grupta tubulus seminiferous contortuslarda dejenerasyon, nekroz ve diizensiz dizilimler gézlendi.
Geriatik grupta prostat bezinde hiperplazi ve dilatasyon tespit edildi. Bu ¢alisma verileri sonucunda geriatrik
erkek ratlarda iireme performansinin ¢ok diisiik oldugu ve iireme olasiiginin ¢ok zor oldugu
diisiiniilmektedir.

Anahtar Kelimeler: Geriatri, Prostat, Sican, Sperm, Testis.

INTRODUCTION Reproductive system problems are caused by lower

o ) o ] urinary system symptoms, prostate diseases, low fertility
Aging is a natural process observed in all living species. and testicular dysfunction (Corona et al. 2010; Auerbach et
The age of 65 and over is accepted as geriatric throughout al. 2012; Donna et al. 2015).

the world. Many health problems are encountered in this
process. It can be classified as digestive, respiratory,
circulatory, excretory, nervous, musculoskeletal,
reproductive systems (Elsawy and Higgins 2011,
Kammerlander et al. 2010; Thakur et al. 2013).

Many changes occur in the testis due to aging; reduction in
volume, dysfunction in Sertoli cells, decrease in the
number of germ cells, degeneration of Leydig -cells,
decrease in testosterone production etc. Depending on
these changes, decrease in sperm count, increase in
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abnormal sperm ratio, increase in dead-live sperm ratio,
decrease in motility ratio, and increase in sperm DNA
damage can be observed (Hu et al. 2013; Lindor 2014;
Francisco et al. 2015; Mattigk et al. 2020).

Changes in androgen metabolism and regulation of
apoptosis cause enlargement of the prostate gland. This
problem, called benign prostatic hyperplasia, is thought to
be caused by the more active form of testosterone,
dihydrotestosterone (DHT). It is a common problem in
older men (Rosette et al. 2001; McVary 2006; Kramer et al.
2006; Raymond et al. 2009).

Reactive oxygen species and free radicals increase with
aging. Free radicals have a direct effect on cell growth and
development, and from these direct effects on cell life;
imbalance in redox homeostasis occurs, the antioxidant
enzyme mechanism cannot function adequately, and
radical formation increases. ROS attack DNA, protein,
lipids and molecules in all structures. It causes cell
membrane damage with DNA molecule oxidation, genetic
messenger DNA damage, cell division arrest, uncontrolled
growth, malignancy, lipid peroxidation (Sabuncuoglu and
Ozgiines 2011; Ogiit and Atay 2012; Tabakoglu and Durgut
2013; Ozcan et al. 2015).

The aim of this study is to compare the changes in
reproductive parameters, testicular oxidative stress and
testicular histopathology in geriatric and young rats.

MATERIAL AND METHODS

The study was undertaken under agreement no. 2021/12-
06 of Van Yuzuncu Yil University Animal Experiments
Local Ethics Committee, dated 23/12/2021.

Animals

Adult, pathogen-free, male Albino Wistar rats were
obtained from Van Yuzuncu Yil University. Animals were
fed ad libitum and kept with 12 hours of light and 12 hours
of dark per day. The living areas had an average
temperature of 26 °C and 60 % relative humidity.

Groups

We used 16 Albino Wistar rats.

Group 1 (n:8): 3-4 months old animals with an average
weight of 150-200 gr (Figure 1 B). Group 2 (n:8): 36
months old animals with an average weight of 400-450 gr
(Figure 1 A).

“

Sperm Examination

Motility examination: The sperm sample was obtained by
epididymis puncture immediately after sacrifice and was
placed on a glass slide on the heating table set to 38 °C. The
coverglass was closed at an angle of 45° and motility (in
%) detected by microscopy at 40x magnification (Hafez
and Hafez 2016).

Density analysis: After epididymal puncture, 0.1 ml of
sperm sample was added to Eppendorf tubes with 0.5 ml
Hayem solution (Norateks, Germany). Sperm count per ml
was calculated on a Thoma cell counting chamber (Hafez
and Hafez 2016).

Abnormal sperm ratio: The sperm obtained by
epididymis puncture was transferred to Eppendorf tubes
with 0.5 ml Hancock solution (Norateks, Germany). At
least 400 sperm samples were examined at 40x
magnification to determine the ratio (Hafez and Hafez
2016).

Histopathological Examination

At the end of the experiment, necropsies of the rats were
performed, testis and prostate tissue samples were taken,
and the observed macroscopic changes were recorded.
After the tissue pieces were fixed in 10% buffered
formaldehyde solution, routine tissue follow-up was
performed and embedded in paraffin blocks and 4 pm
sections were taken with a microtome. They were stained
with hematoxyleneosin (H&E) and examined under a light
microscope, and  morphological findings  were
photographed and evaluated.

MDA, AOPP, T-SH, CAT

Total sulphydryl content (protein and non-protein Thiols)
was measured based on the method of Sedlak and Lindsay
(1968). Advanced oxidation protein products, AOPP was
determined via the method described by Witko-Sarsat et
al. (1996). Testis tissue MDA level was measured by the
method identified by Ohkava et al. (1979) and MDA level
was presented as mmol/gr tissue. CAT activity was
spectrophotometrically analyzed at 240 nm according to
the Lartillot and Kedziora (1988) method.

Statistical Analysis

SPSS v.20 (Chicago, IL, USA) package program was used for
statistical analysis. All data were expressed as mean *
standard deviation. Statistical analyzes of the groups were
analyzed statistically using the One-way ANOVA followed
by post hoc multiple comparisons (Tukey’s test) for
comparative analysis between the groups. P<0.05 was
regarded as statistically significant.

Figure 1: Macroscopic view of young and geriatric rat.
A: Macroscopic view of geriatric group rats. B: Macroscopic
view of young group rats.
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RESULTS

Sperm Examination

Sperm motility and density were significantly decreased in
geriatric group, and abnormal spermatozoa rate was
significantly increased in geriatric group respectively
(p<0.001).

Oxidative Stress

Testicular tissue MDA, AOPP and T-SH levels in geriatric
rats were significantly higher when compared to testicular
tissue of young rats (p=0.023, p=0.000, p=0.000,
respectively). Testicular tissue CAT activity was found to
be significantly lower in geriatric rats compared to young
rats (p=0.019).
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Histopathology
Testis

Normal histological structure of testicles was observed in
the young group (Figure 2 A). In the geriatric group,
tubulus seminiferus contortus were observed in an
irregular manner, which lost their normal structure
widely. It was determined that there was a significant
decrease in tubules and spermatogenesis, and primary
spermatogonium cells were hyperchromatic-pycnotic. In
addition, degenerative-necrotic changes in spermatogonia
and lysis were observed in some tubules (Figure 2 B, C).
Enlargement of the interstitium was observed as a result

of proliferation (fibromuscular hyperplasia) in smooth
muscle cells in the intertubular region (Figure 2 D).

Prostate

While the prostates of the young group rats were
macroscopically normal (Figure 3 A), the prostates of the
geriatric group rats were found to be much larger than
normal (Figure 3 B). Normal histological structure was
observed in the prostates of young rats (Figure 3 C). In the
geriatric group, dilatation of the prostate glands and
hyperplasia in the form of papillary extensions towards
the lumen were detected in some parts (Figure 3 D).

Table 1: Sperm motiliy, density and abnormal sperm rate of geriatric and young rats.

Young Group Geriatric Group p
Motility (%) 82.544.62 26.25+9.16 <0.001
Density (x109 /ml) 2.34%0.21 1.06%0.16 <0.001
Abnormal sperm (%) 13.37+3.2 41.12+7.58 <0.001

Table 2: MDA, AOPP and T-SH levels and CAT activity in testicular tissue of geriatric and young rats.

Young Group Geriatric Group p
MDA (nmol/gr tissue) 0.60+0.06 0.71+0.07* 0.023
AOPP (mmol/gr tissue) 16.82+1.44 21.07+1.20* 0.000
T-SH (mmol/gr tissue) 0.45+0.02 0.54+0.03* 0.000
CAT (U/L) 449.29+64.74 358.45+41.91* 0.019
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Figure 2: Testis histopatology of geriatric and young rats. A: Young Group: Normal histological appearance of testis. B-C-D:
Geriatric Group: Reduction in tubules and spermatogenesis, degenerative-necrotic changes and lysis. Fibromuscular
hyperplasia in the intertubular region. H.E., Bar; 100.
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Figure 3: Prostate macroscopy and histopatology of geriatric and young rats. Macroscopy of prostates of young group (A)

and Geriatric group (B) rats. C: Normal histological appearance of prostates of young rats, H.E. Bar; 200. D: Prostate
hyperplasia of geriatric rats, H.E., Bar; 200.

Reasons for reproductive system problems; dysfunction in
DISCUSSION AND CONCLUSION Leydig cells, impaired testicular perfusion, decreased
steroid synthesis, hypothalamus and pituitary dysfunction,
testicular tubular membrane fibrosis, diverticula
formation, decreased number of type A spermatagonia,
increased number of atypical and giant spermatogonia,
desquamation of immature germ cells, malformed

Aging and dying are natural and irreversible processes in
all living things. Aging is often associated with a range of
diseases and disorders in a healthy lifestyle. One of them is
reproductive system problems.

The most important reproductive system problems are spermatid, degeneration in sertoli cells, increased ROS
fertility problems. Reproductive problems are associated level etc. (Berry et al. 1989; Gallardo et al. 1996; Haidl et al.
with motility, abnormal sperm and density. In this study, it 1996; Lucio et al. 2013; Santi et al. 2017). These problems
was determined that motility, abnormal sperm ratio and are observed due to aging. In this study, testicular
density were negatively affected from sperm parameters histopathology showed irregular alignment in the tubulus
(p<0.001). Many researchers stated that they detected a seminiferus  contours, decreased spermatogenesis,
decrease in motility, an increase in the number of hyperchromatic and pycnotic primary spermatogonia,
abnormal sperm, a decrease in density and an increase in degeneration and necrosis in the tubules.

sperm DNA damage (Berry et al. 1989; Haidl et al. 1996; Increase in oxidative stress parameters due to aging
Lucio et al. 2013). The increase in sperm DNA damage is Robaire and Hales (2003), Sakamoto (2009), Ingles et al.
caused by the increase in microdelations in the Y (2014), Demir et al. (2014) stated by the researchers. In

chrompsome, telomere _length, oxidative ) stress, gene this study, the results of the histopathological examination
mutations, DNA methylations and decrease in DNA repair of the testicles and the oxidative stress parameters (MDA,

mechanism capacity due to aging (Dong etal. 2022). AOPP, T-SH, CAT) examined in the testicular tissue in the
geriatric group are consistent with the negativities in the
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sperm parameters. With advancing age, the level of semen
ROS increases. ROS oxidizes guanine to 8-hydroxy-20-
deoxyguanosine (80HdG). 80 HdG is one of the most
important markers in the capacity of spermatozoa to
withstand ROS. The increase in ROS (MDA, SOD, AOPP)
levels and 80 HdG oxidation cause lipid peroxidation, DNA
damage, enzyme inactivation and protein oxidation,
leading to infertility problems (Castleton et al. 2022).

In studies on geriatric male rats, many researchers
reported that the prostate gland became hyperplasia after
24 months because of impaired testosterone metabolism.
In this study, in which 36-month-old male rats were used,
BPH formation due to aging was determined
histopathologically. Studies have shown that the amounts
of citric acid, spermine, spermidine putrescine,
testosterone, protein, fructose, and PGE in the seminal
plasma are decreased. These adverse events are directly
related to BPH (Rui et al. 1986; Sloter et al. 2006; Smithson
etal. 2019; Ross et al. 2019; Sharma et al. 2020).

In studies using geriatric rats, some researchers have
stated that reproduction and sexual behaviors can
continue in a healthy way. The age of the rats used in these
studies was limited to 12-24 months (Berry et al. 1989;
Lucio et al. 2013; Muselin et al. 2019; Felipe et al. 2019).
When the rats used in this study are 36 months old and the
results obtained are compared, it is observed that the
probability of healthy reproduction is very low.

As a result of this study, it was determined that there were
degenerations in testicular tissue, increase in oxidative
stress and BPH due to aging. Due to these reasons, a
decrease in sperm motility and density, and an increase in
abnormal spermatozoa were detected. For these reasons,
it is thought that geriatric males have very low
reproductive performance, and the possibility of
reproduction is very difficult.

CONFLICTS OF INTEREST

The authors report no conflicts of interest for this study.

AUTHOR CONTRIBUTIONS

Idea / Concept: VK, YB

Supervision / Consultancy: YB

Data Collection and / or Processing: OFK, AUK
Analysis and / or Interpretation: AUK, YB
Writing the Article: VK

Critical Review: YB, OFK, AUK

REFERENCES

Auerbach DI, Pearson ML, Taylor D et al. (2012). Nurse Practitioners
and Sexual and Reproductive Health Services: An Analysis of Supply
and Demand. RAND, 2 (3), 3.

Castleton PE, Deluao JC, Sharkey DJ, McPherson NO (2022). Measuring
reactive oxygen species in semen for Male preconception care: A
scientist perspective. Antioxid, 11 (2), 264.

Cole JE, Steeil JC, Sarro SJ, Kerns KL, Cartoceti A (2020). Chordoma of
the sacrum of an adult naked mole-rat. J Vet Diagn Invest, 32 (1), 132-
135.

Corona G, Lee DM, Forti G et al. (2010). Age-related changes in general
and sexual health in middle-aged and older men: results from the
European Male Ageing Study (EMAS). ] Sex Med, 7 (4), 1362-1380.

de la Rosette JJ, Alivizatos G, Madersbacher S et al. (2001). European
Association of Urology. EAU Guidelines on benign prostatic hyperplasia
(BPH). Eur Urol, 40 (3), 256-264.

Demir M, Ulas T, Tutoglu A et al. (2014). Evaluation of oxidative stress
parameters and urinary deoxypyridinoline levels in geriatric patients
with osteoporosis. ] Phys Ther Sci, 26 (9), 1405-1409.

Denno DM, Hoopes AJ, Chandra-Mouli V (2015). Effective strategies to
provide adolescent sexual and reproductive health services and to
increase demand and community support. ] Adolesc Health, 56, 22-41.

Dong S, Chen C, Zhang J, Gao Y, Zeng X, Zhang X (2022). Testicular aging,
male fertility and beyond. Front Endocrinol, 13,1012119.

Duarte FCK, Hurtig M, Clark A, Simpson ], Srbely JZ (2019). Association
between naturally occurring spine osteoarthritis in geriatric rats and
neurogenic inflammation within neurosegmentally linked skeletal
muscle. Expl Gerontol, 118, 31-38.

Dutton M (2020). Selected Veterinary Concerns of Geriatric Rats, Mice,
Hamsters, and Gerbils. Clin Exot Anim, 23, 525-548.

Elsawy B, Higgins KE (2011). The geriatric assessment. Am Fam Physician,
83 (1), 48-56.

Gallardo E, Simén C, Levy M et al. (1996). Effect of age on sperm fertility
potential: oocyte donation as a model. Fertil Steril, 66 (2), 260-264.

Hafez ESE, Hafez B (2016). Reproduction in farm animals. Semen
Evaluation. 7th ed. Wiley-Blackwell. 365-375.

Haidl G, Jung A, Schill WB (1996). Ageing and sperm function. Hum
Reprod, 11 (3), 558-560.

Hou G, Lu H, Chen M, Yao H, Zhao H (2014). Oxidative stress participates
in age-related changes in rat lumbar intervertebral discs. Arch Gerontol
Geriatr, 59 (3), 665-669.

Hu Z, Shen WJ, Cortez Y et al. (2013). Hormonal Regulation of MicroRNA
Expression in Steroid Producing Cells of the Ovary, Testis and Adrenal
Gland. Plos one, 8(10), e78040.

Inglés M, Gambini ], Carnicero JA et al. (2014). Oxidative Stress Is
Related to Frailty, Not to Age or Sex, in a Geriatric Population, Lipid
and Protein Oxidation as Biomarkers of Frailty. ] Am Geriatr Soc, 62,
1324-1328.

Kammerlander C, Roth T, Friedman SM (2010). Ortho-geriatric service a
literature review comparing different models. Osteoporos Int, 21, 637-
646.

Kramer G, Mitteregger D, Marberger M (2007). Is Benign Prostatic
Hyperplasia (BPH) an Immune Inflammatory Disease?, Eur Urol, 51 (5),
1202-1216.

Lartillot S, Kedziora P, Athias A (1988). Purification and characterization
of a new fungal catalase. Prep Biochem, 18 (3), 241-246.

Lindor T (2014). Geriatric Urology Springer New York Heidelberg
Dordrecht London DOI 10.1007/978-1-4614-9047-0

Lopez-Marambio FA, Hutson JM (2015). The relationship between the
testis and tunica vaginalis changes with age. J Pediatr Surg, 50 (12),
2075-2077.

Lucio RA, Tlachi-Loépez JL, Eguibar JR, f&gmo A (2013). Sperm count and
sperm motility decrease in old rats. Physiol Behav, 110-111, 73-79.

Mattigk A, Klein JT, Martini T (2020). Testicular torsion in geriatric 82-
year-old man. Urol Case Rep, 33, 101258.

McVary KT (2006). BPH: epidemiology and comorbidities. AJMC, 12 (5),
122-128.

Muselin F, Garban Z, Cristina RT et al. (2019). Homeostatic changes of
some trace elements in geriatric rats in the condition of oxidative
stress induced by aluminum and the beneficial role of resveratrol. J
Trace Elem Med Biol, 55, 136-142.

Ohkawa H, Ohishi N, Yagi K (1979). Assay for lipid peroxides in animal
tissues by thiobarbituric acid reaction. Anal Biochem, 95 (2), 351-358.

Ogiit S, Atay E (2012). Yashlik ve oksidatif stres. SDU Tip Fak Der, 19 (2),
68-74.

Ozcan 0, Erdal H, Cakirca G, Yonden Z (2015). Oksidatif stres ve hiicre ici
lipit, protein ve DNA yapilari iizerine etkileri. /CEI, 6 (3), 331-336.

Robaire B, Hales BF (2003). Mechanisms of action of cyclophosphamide
as a male-mediated developmental toxicant. Adv Exp Med Biol, 518,
169-180.

Rosen RC, Wei JT, Althof SE et al. (2009). BPH Registry and Patient
Survey Steering Committee. Association of sexual dysfunction with
lower urinary tract symptoms of BPH and BPH medical therapies:
results from the BPH Registry. URO, 73 (3), 562-566.

Ross CN, Adams ], Gonzalez O et al. (2019). Cross-sectional comparison of
health-span phenotypes in young versus geriatric marmosets. Am J
Primatol, 81 (2), e22952.

Rui H, Thomassen Y, Oldereid NB, Purvis K (1986). Accessory sex gland
function in normal young (20-25 years) and middle-aged (50-55 years)
men. J Androl, 7 (2), 93-99.

Sabuncuoglu S, Ozgiines H (2011). Kemoterapi, Serbest Radikaller ve
Oksidatif Stres. HUJPHARM, 2, 37-150.

Sakamoto R, Matsubayashi K, Kimura Y et al. (2009). Comprehensive
geriatric assessment of elderly highlanders in Qinghai, China, III:

Oxidative stress and aging in Tibetan and Han elderly highlanders.
Geriatr Gerontol Int, 9, 352-358.

178



[Volkan KOSAL et al.]

Van VetJ, 2023, 34 (2) 174-179

Santi D, De Vincentis S, Magnani E, Spaggiari G (2017). Impairment of
sperm DNA methylation in male infertility: a meta-analytic study.
Andrology, 5 (4), 695-703.

Sedlak J, 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 P, Singh S, Shukla AK (2020). Ayurvedic Preventive Health
Measures in Geriatrics Care. ] Ayurveda Integr Med Sci, 3, 125-131.
Shavlakadze T, McGeachie ], Grounds MD (2010). Delayed but excellent
myogenic stem cell response of regenerating geriatric skeletal muscles

in mice. Biogerontology, 11, 363-376.

Sloter E, Schmid TE, Marchetti F, Eskenazi B, Nat J, Wyrobek AJ (2006).
Quantitative effects of male age on sperm motion. Hum Reprod, 21
(11), 2868-2875.

179

Smithson A, Ramos J, Nifio E et al. (2019). Characteristics of febrile
urinary tract infections in older male adults. BMC Geriatrics, 19, 334-
344.

Spruijt BM, Meyerson BJ, Hoglund U (1989). Aging and sociosexual
behavior in the male rat. Behav Brain Res, 32, 51-61.

Tabakoglu E, Durgut R (2013). Oxidative Stress in Veteriary Medicine
and Effects in Some Important Diseases. AVKAE Derg, 3 (1), 69-75.

Thakur RP, Banerjee A, Nikumb VB (2013). Health Problems Among the
Elderly: A Cross-Sectional Study. Ann Med Health Sci Res, 3, 19-25.

Witko-Sarsat V, Friedlander M, Capeillére-Blandin C et al. (1996).
Advanced oxidation protein products as a novel marker of oxidative
stress in uremia. Kidney Int, 49 (5), 1304-1313.



Van Vet ], 2023, 34 (2) 180-183

. VAN VETERINARY
Van Veterinary Journal Qi
https://dergipark.org.tr/tr/pub/vanvetj -
Cite this article as: Alesawi YAK, Ergiin E (2023). The Sertoli Cell and Blood-Testis Barrier. Van Vet J, 34(2), 180-183. !
DOLI: https://doi.org/10.36483 /vanvetj.1252455
ISSN: 2149-3359 Review e-ISSN: 2149-8644

The Sertoli Cell and Blood-Testis Barrier

Yahy Abood Kareem ALESAWI. Emel ERGUN®*

1 Ankara University, Faculty of Veterinary Medicine, Department of Histology and Embryology, 06070, Ankara, Tiirkiye
Received: 18.02.2023 Accepted: 09.06.2023

ABSTRACT The Sertoli cell is a critical somatic cell that initiates the development of testicular morphology and
determines important parameters for spermatogenic function. The blood-testis barrier, also known as the
Sertoli cell barrier and one of the tightest tissue barriers in the mammalian body, is an immunological barrier
to separate post meiotic germ cell antigens from the systemic circulation. Additionally, creating a unique
microenvironment for the development of spermatocytes that exceed into the adluminal compartment from
the leptotene stage. It restricts the passage of substances such as paracrine factors, electrolytes, hormones,
water, and biological molecules to the apical part of the seminiferous tubule. It separates spermatogenic cells
from toxic and drug-containing environmentally harmful substances, hormones, and biomolecules in the
systemic circulation. This nearly impenetrable barrier prevents proteins, including antibodies, from reaching
the spermatogenic cells. It also prevents protein leakage from developing spermatogenic cells and forming an
immune response. This review explains Sertoli's functional properties, the testis barrier's molecular
structure, the substances involved in the barrier dynamics, and their importance in realizing
spermatogenesis.

Keywords: Blood-testis barrier, Sertoli cell, Testis.

0z Sertoli Hiicresi ve Kan-Testis Bariyeri

Sertoli hiicresi, testis morfolojisinin gelisimini baslatan ve spermatogenik fonksiyon icin 6nemli
parametreleri belirleyen kritik bir somatik hiicredir. Sertoli hiicre bariyeri olarak da bilinen ve memeli
viicudundaki en siki doku bariyerlerinden biri olan kan testis bariyeri, postmayotik esey hiicre antijenlerini
sistemik dolasimdan ayirmak i¢in immiinolojik bir bariyerdir. Ayrica, leptoten asamasindan adluminal
bélmeye gecen spermatositlerin gelisimi i¢cin 6zel bir mikro ortam olusturur. Su, elektrolitler, iyonlar,
hormonlar, parakrin faktorler ve biyolojik molekiiller gibi baz1 maddelerin Sertoli hiicrelerinin arasindan
apikale dogru gecisini kisitlar. Spermatogenik hiicreleri toksik ve ila¢ igeren ¢evresel zararli maddelerden,
sistemik sirkulasyondaki hormonlar ve biyomolekiillerden ayirir. Neredeyse gecirimsiz olan bu bariyer,
antikorlar da dahil olmak lizere proteinlerin spermatogenik hiicrelere ulasmasini engeller. Tersi yénde de
gelismekte olan spermatogenik hiicrelerden protein sizmasini ve immun cevabi tetiklemesini engeller. Bu
derlemede, Sertoli hiicrelerinin fonksiyonel 6zellikleri ile kan-testis bariyerinin molekiiler yapisi, bariyer
dinamiklerine dahil olan maddeler ve spermatogenezisin gerceklesmesindeki 6nemi ile ilgili bilgiler verilmesi
amaglanmistir.

Anahtar Kelimeler: Kan-testis bariyeri, Sertoli hiicresi, Testis.

INTRODUCTION (Mok et al. 2011). The epithelium of the seminiferous is
divided into two compartments by this barrier. One is the
basal compartment with spermatogonium, and leptotene
spermatocytes, the other one is the apical (adluminal)
compartment the place of primary and secondary
spermatocytes and spermatids are observed. Leptotene
: ' o spermatocytes must cross this barrier to enter the
their close contact, they are supportive and nutritive cells adluminal compartment. The testis barrier is a structure
for developing germ cells. These cells, which lose their that goes through “opening” and “closing” cycles to

ability to divide when fully specialized, do not reproduce provide this germ cell migration (Skinner and Griswold
after puberty (Skinner and Griswold 2005). 2005; Wong and Cheng 2005).

Sertoli cells, one of the somatic cells of the seminiferous
tubules, are cells that start from the basal membrane of
the tubule and extend to its lumen, and have numerous
apical and lateral extensions. With these extensions, they
surround the spermatogenic cells between them. Due to

It has been reported that the formation of the blood
barrier in the testis is fully formed in the postnatal period

This barrier consists of four different cell connections.
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These are tight junctions, desmosomes, ectoplasmic
specializations, and gap junctions. Tight junctions are an
important component of the barrier. It coexists and
cofunctions with desmosomes, ectoplasmic
specializations, and gap junctions to constitute a specific
environment for completing meiosis and the subsequent
spermiogenesis (Wang et al. 2022; Zhixiang et al. 2022).
Ectoplasmic specializations, tight junctions, and gap
junctions connect to actin microfilaments (Young et al.
2009; Mao et al. 2020), while desmosomes are associated
with intermediate filaments (Delva et al. 2009; Lie et al.
2011).

Ectoplasmic specializations are a modified kind of
adhesion junction observed solely in the testis. These
occur in two major regions in the cell. Two types of
ectoplasmic specialization have been described, apical
and basal. In the basal region, they occur together with
other types of junctions (tight junction, gap junction, and
desmosome) to structure massive girdle-like junctional
complexes between neighboring Sertoli cells (Wu et al.
2021). Unlike the adhesion belts found in other epithelia,
here, on the plasma membrane of two adjacent cells, on
the cytoplasmic side of the Sertoli cell, there are bundles
of actin filaments sandwiched between the flattened,
thinned agranular endoplasmic reticulum vesicles that
run parallel along the Sertoli cell membrane and adhesion
belt (Siu et al. 2003).

Ectoplasmic specializations contain many proteins such
as vinculin, afadin, a-actinin, fimbrin, Eps8 (epidermal
growth factor receptor pathway substrate eight),
cortactin, espin, myosin VIla, paxillin, palladin, zyxin,
testin, and nectin in addition to actin filaments (Qian et al.
2013; Wen et al. 2018). In addition, several kinases
(Wong et al. 2005; Lie et al. 2012) and phosphatases (Puri
and Walker 2013) have been localized to regions that
regulate filaments and junctions. Nectin-2, nectin-3, zyxin,
n-cadherin, e-cadherin, axin, and other proteins are found
in the apical ectoplasmic specialization. Ectoplasmic
specializations in the basal region, along with other
components of the junctional complex, are disrupted as
cells migrate adluminal compartments of the epithelium.
They are involved in barrier disruption and
reorganization during the migration of leptotene
spermatocytes into the adluminal compartment. Those in
the apical region are disrupted as part of the sperm
release mechanism, and new ectoplasmic specializations
emerge deeper in the epithelium (Siu et al. 2003; Siu and
Cheng 2004).

Structures formed between neighboring Sertoli cells and
between Sertoli cells and the head of the spermatid form
tubulobulbar complexes. It is a specialized adhesion-
attachment complex unique to the testis. They are unique
plasma membrane specializations (Young et al. 2009;
Traweger et al. 2013). It helps germ cells adhere to Sertoli
cell, removes excess spermatid cytoplasm, and eliminates
ectoplasmic specialization so that it can remodel the
Sertoli barrier before spermiation. Between 4 and 24
tubulobulbar complexes can be found in mature sperm.
This indicates that it is important in germ cell movement
(Magnanti et al. 2001; Siu et al. 2003). The molecular
components of tubulobulbar complexes include elements
such as Arp2/3 (actin-related protein), NWASP (neural
wiskott-aldrich syndrome protein) (Young et al. 2009),
paxillin, cofilin (Duo et al. 2013), cortactin (Young et al.
2009), Eps8, and espin. In addition, amphiphysin,
dynamin 2, and dynamin 3 (Vaid et al. 2007) and focal
adhesion proteins zyxin and vinculin are also present
(Young et al. 2009).
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The testis barrier prevents the mixture of molecules
between the two compartments. This is an essential
property of the Sertoli cell. Because these cells secrete
several products like androgen-binding protein (ABP) and
test in a polarized manner (Skinner and Griswold 2005).
ABP  specifically binds testosterone (T) and
dihydrotestosterone (DHT). It provides to concentrate in
the lumen of the tubules. Thus, the continuity of
spermatogenesis is ensured. When the blood-testis
barrier is dysfunctional, germ cell differentiation and
development cease (Skinner and Griswold 2005; Von
Engelhardt et al. 2020).

Differentiation of spermatogonium enables the formation
of sperm-specific proteins. Since sexual maturity is
reached after the development of the immune system, the
differentiated sperm cells may be perceived as foreign
and lead to an immune response that can damage the
germ cells, the formation of anti-sperm antibodies (ASAs),
and secondary infertility. The blood-testis barrier blocks
any interaction between the developing sperm and the
immune system. This barrier prevents the formation of an
antibody against spermatogonium in the immune system,
in other words, an autoimmune response, by cutting off
the contact of spermatogonium, which are highly
antigenic, with blood (Wong and Cheng 2005; Luca et al.
2018).

Molecular Structure of the Blood-Testis Barrier

Both tight junction and adhesion junction in the
seminiferous epithelium consist of adaptors, signaling
molecules, and integral membrane proteins. Integral
membrane proteins in tight junctions; tricellulin,
occludins, junctional adhesion molecules (JAM), and
claudins (Wen et al. 2018).

Occludin is a 60-65 kDa intercellular adhesion molecule.
They are involved in controlling the localization of
proteins necessary for cell polarization. Therefore, it is
thought to be involved in the arrangement of the
movement of leptotene spermatocytes across the blood-
testis barrier. (Lui et al. 2003a).

Claudins are another tight junction membrane protein
and are thought to provide stronger adhesion than
occludins (Lui et al. 2003a). In mammals, the claudin
family comprises 24 members. There are seven different
claudin molecules in the testis. These are claudin-1, -3, -4,
-5, -7, -8, -11. Claudin-11 is expressed in both germ cells
and the barrier. It plays an essential role in the integrity
of the blood-testis barrier and the process of
spermatogenesis. It is very important in terms of the
microenvironment that must be created for
spermatogenesis. Claudin 5 is expressed by cells of
Sertoli, spermatogonia, and leptotene spermatocytes
(Morrow et al. 2009).

Three different JAM molecules, named JAM-1, JAM-2, and
JAM-3, have been identified. JAMs show a different
molecular structure from occludin and claudins.
Cadherins, integrins, and nectins are integral membrane
proteins existing in the ectoplasmic specialization region
(Takai and Nakanishi 2003). Desmosomes contain
desmoglein-2 and desmocollin-2 as integral membrane
proteins. Recent research has also proven that
desmosomes in the blood-testis barrier structure regulate
the functions of other junctional proteins such as N-
cadherin and occludin in regions where basal ectoplasmic
specializations and tight junctions are observed (Lie et al.
2011; Mruk and Cheng 2011a).

Gap junctions are an actin-based type of junction
responsible for cell communication with each other. They
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are formed as a result of the fusion of channels called
conexon. Integral membrane proteins formed these
channels called connexins. Connexin 43 and connexin 46
are the most studied gap junction proteins in the testis
(Lie et al. 2011; Mruk and Cheng 2011a; Mruk and Cheng
2011b; Mruk and Cheng 2011c).

The communication of these proteins, which are attached
to the cytoskeleton via different adapters, is regulated by
signaling molecules such as kinases and phosphatases
(Wong and Cheng 2005).

Adaptors are significant regulatory molecules in testicular
junction dynamics. However, it is not possible to
definitively define this regulation mechanism. The
binding interest to different structural and signaling
proteins at the junction sites will likely cause different
results. Adaptors share an important function in
remodeling the barrier with different proteins such as
kinases and phosphatases (Wong et al. 2004; Wong and
Cheng 2005; Wong et al. 2005).

Occludin, claudin, and JAM bind to the cytoskeleton via
different adaptors such as afadin, zonula occludens (Z0)-
1, Z0-2, and ZO-3. In addition, integral membrane
proteins such as nectins, cadherins, and integrins are also
associated with cytoskeletal networks through various
adapters such as afadin, catenins, vinculin, cortactin, and
actin (Wong et al. 2004; Wong et al. 2005).

Z0 proteins belong to the membrane-associated
guanylate kinase (MAGUK) family, which consists of 10
different subfamilies. These proteins also function outside
the tight junctions, such as regulating cell growth and
proliferation (Spadaro et al. 2012; Traweger et al. 2013;
Hervé et al. 2014).

Regulation of Blood-Testis Barrier Dynamics

The blood-testicular barrier must be physically dissolved
to allow the passage of leptotene spermatocytes into the
adluminal compartment during spermatogenesis. In this
process, there are changes in the expression of structural,
binding, and signaling proteins, localization, and
modifications in the communication of proteins with each
other (Wang et al. 2022).

Research in rats has demonstrated that nitric oxide
synthase is also a significant regulator of tight junction
dynamics of Sertoli cells (Skinner and Griswold 2005).

Sertoli-germ cell coactions also regulate blood-testis
barrier dynamics, sending signals to Sertoli cells to ease
germ-cell migration (Wong and Cheng 2005).

Roles of Cytokines in Regulating Blood-Testis Barrier
Dynamics

The blood-testis barrier restructuring to facilitate germ
cell transport is arranged by cytokines like tumor
necrosis factor-a and transforming growth factor-f3 (Lui
etal. 2003b).

Germ and Sertoli cells secrete cytokines. They play
multiple functions in spermatogenesis, such as regulating
cell division, differentiation and ensuring cell survival. In
addition, cytokines in the seminiferous epithelium have
been shown to be crucial for regulating barrier dynamics
through their influences on levels of tight junction and
adhesion junction, proteases, protease inhibitors, integral
membrane proteins, and extracellular matrix proteins.
The most studied cytokines known to be involved in testis
so far are tumor necrosis factor a (TNF-a) and
transforming growth factor-33 (TGF-f3) (Lui et al. 2003b,
Siu et al. 2003).

TNF-a is a cytokine secreted by cells of Sertoli and germ
cells; receptors are limited to Sertoli cells. During the in
vitro montage of the blood-testis barrier, the amount of
TNF-a produced by Sertoli cells was considerably
reduced, suggesting that it can regulate barrier function.
Although the mechanism by which TNF-a affects the
blood-testis barrier in vivo is not known, proteases and
protease inhibitors in the seminiferous epithelium have
been shown to modulate barrier integrity by affecting
homeostasis (Siu et al. 2003).

TGF-B3 exerts similar regulatory effects on the Sertoli cell
tight junction barrier with different signaling pathways.
TGF-B3 has the highest expression at the onset of puberty
in rats. This is because the Sertoli cells produce it. In
addition, spermatogonia and early spermatocytes in adult
pig and rat testis also secrete this factor (Lui et al. 2003b).

TGF-B3 receptors are predominantly found in Sertoli
cells. Studies show that TGF-f33 arranges the testis barrier
dynamics in vivo via the p38 MAPK path and modulates
the levels of tight junction and adhesion junction-related
proteins (Lui et al. 2003b). These observations were
confirmed in vivo using rats treated with CdCI2 in vitro as
a model (Chen et al. 2018). For example, during CdCI2-
induced barrier disruption, a decrease in occludin and ZO-
1 levels in the blood-testis barrier region has been shown,
whereas TGF-B3 was considerably induced in the testis
(Wong et al. 2004). It is important to expand studies on
the roles of these two cytokines in the seminiferous
epithelium in the future.

Interaction of Proteases and Protease Inhibitors

Proteases are important for the tissue to regain its shape
during spermatogenesis. There are a variety of proteases
and protease inhibitors in the testis. They are important
in the restructuring event, which includes the timely
"opening” and "closing" of the blood-testis barrier during
spermatogenesis. Proteases can either be directly related
to eliminating junctional constituents during the passage
of leptotene spermatocytes into the adluminal
compartment; or indirectly by activating other molecules
such as extracellular matrix components (i.e., collagen)
and growth factors (Wong and Cheng 2005).

There are researches displaying that protease and
protease inhibitors regulate blood-testis barrier
dynamics. These include a2-macroglobulin (a2-MG, a
non-specific protease inhibitor), protein C inhibitor (PCI),
gelatinases (metalloproteinases), cathepsins,
plasminogen activators (PAs), cystatin C (a cysteine
protease inhibitor), and tissue inhibitors of
metalloproteinases (TIMPs) (Wong and Cheng 2005).

Sertoli Cell Secreted Regulatory Factors

The regulatory factors are crucial for testis development,
spermatogenesis, and the control of male fertility. They
are factors that affect cellular function and differentiation
on a molecular level. For example, while they affect Sertoli
cells autocrine, they affect spermatogenic cells, Leydig,
and peritubular myoid cells paracrinely. These factors are
hormones and growth factors (Skinner and Griswold
2005).

Growth factors are factors that affect the cell cycle and
also have effects on cellular functions and cell
differentiation (Skinner and Griswold 2005). Sertoli cell-
secreted growth factors such as stem cell factor (kit
ligand), insulin-like growth factors (IGF-1 and 2),
fibroblast growth factor (FGF), glial cell-derived
neurotrophic factor, transforming growth factor alpha
and beta, neurotropins, and bone morphogenetic protein
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4 (Lui et al. 2003b; Skinner and Griswold 2005; Young et
al. 2009; Young and Vogl 2012; Parekh et al. 2019;
Hohmann and McBeath, 2022). Sertoli cells are endocrine
cells that secrete hormones such as estrogen, activin,
inhibin, and antimullerian hormone (Marchetti et al
2003; Siu et al. 2003; Traweger et al. 2013; Von
Engelhardt et al. 2020). Sertoli cells also produce ciliary
neurotrophic factor (CNTF), erythropoietin, and leukemia
inhibitory factor (LIF). First, however, these factors'
specific expressions and effects must be evaluated
(Magnanti et al. 2001).

In conclusion, Sertoli cell and blood-testicular barrier are
critical in spermatogenesis. Infertility may occur if this
barrier's structure and function are impaired. We think
that this review, which examines the structure of the
barrier, which provides an optimal environment by
protecting the germ cells against both immunological and
environmental effects, may also be a reference for studies
on the biology of the barrier and male reproduction.
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