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ABSTRACT

The aim of the study was to determine the effects of the mixing of either vetch or alfalfa with caramba on in
vitro true dry matter digestibility for ruminants. The forage mixtures were formed in that caramba hay
(100%), vetch hay (100%), alfalfa hay (100%), vetch hay+caramba hay (75+25%), vetch hay+caramba hay
(50+50%), vetch hay+caramba hay (25+75%), alfalfa hay+caramba hay (75+25%), alfalfa hay+caramba hay
(50+50%), alfalfa hay+ caramba hay (25+75%). The filter bags containing forage mixtures, buffer solutions
and rumen fluid were prepared as described for Ankom Daisy in vitro fermentation system. Buffer solutions,
rumen fluid and the filter bags containing samples were added to digestion units and incubated at 39 °C for
48 h. After incubation, the incubation medium inside of digestion units was removed and the filter bags gently
washed until they were completely clean. Thereafter, neutral detergent fiber procedure was performed. In
vitro true dry matter digestibility of caramba (74.35+1.18%) was significantly high, in vitro true dry matter
digestibilities of vetch and alfalfa hays were similar to each other. There were increases (P<0.05) in in vitro
true dry matter, organic matter and neutral detergent fiber digestibility values of forage mixtures with the
increasing levels of caramba. Since forage mixtures formed by either vetch hay or alfalfa hay with caramba
had higher digestibility values than those of vetch and alfalfa hays, this result may be attributed to a positive
interaction between feeds.

Keywords: In vitro true digestibility, Vetch hay, Caramba hay, Alfalfa hay, Ruminant
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Karambanin Fig Otu ve Yonca Otu ile Farkli Oranda Karisimlarinin in vitro Gergek
Sindirilebilirliginin Belirlenmesi

Yapilan bu ¢alismanin amaci karambanin fig otu ve yonca otu ile farkli oranda karisimlarinin ruminantlar i¢in
in vitro gergek sindirilebilirliginin belirlenmesidir. Arastirmada kaba yem karisimlari karamba kuru otu
(%100), fig kuru otu (%100), yonca kuru otu (%100), fig kuru otu+karamba kuru otu (%75+%25), fig kuru
otu+karamba kuru otu (%50+%50), fig kuru otu+karamba kuru otu (%25+%?75), yonca kuru otu+karamba
kuru otu (%75+%25), yonca kuru otu+karamba kuru otu (%50+%50), yonca kuru otu+karamba kuru otu
(%25+%75) olacak sekilde hazirlandi. Arastirmada kaba yem karisimlarini igeren filtre torbalar, tampon
¢ozeltiler ve rumen sivisi Ankom Daisy in vitro fermentasyon sistemi i¢in tanimlanan sekilde hazirlandi.
Sindirim iiniteleri icerisine tampon ¢ozeltiler, rumen sivis1 ve drnekleri iceren filtre torbalar eklendi ve 39
°C’de 48 saat inkiibe edildi. Siire sonunda inkiibasyon ortami dokiildg, filtre torbalar tamamen temizleninceye
kadar yikandi ve nétral deterjan fiber prosediirii uygulandi. Calismada karamba kuru otunun in vitro gergek
kuru madde sindirilebilirligi (%74.35+1.18) 6nemli derecede ytiksek, fig ve yonca kuru otlarinin in vitro
gercek kuru madde sindirilebilirlikleri birbirlerine benzer bulundu. Karamba kuru otunun artan diizeylerde
fig ve yonca kuru otlariyla olusturulan karisimlarinin in vitro gercek kuru madde, in vitro gercek organik
madde ve in vitro notral deterjan fiber sindirilebilirlik degerlerinde artis saptandi (P<0.05). Fig kuru otu ve
yonca kuru otunun karambayla olusturulan karisimlarinin sindirilebilirlik degerlerinin fig kuru otunun ve
yonca kuru otunun bireysel sindirilebilirlik degerlerinden daha yiiksek olmasinin nedeni yemler arasi pozitif
bir etkilesime atfedilebilir.

Anahtar Kelimeler: In vitro gercek sindirilebilirlik, Fi§ kuru otu, Karamba kuru otu, Yonca kuru otu, Ruminant
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GiRiS

Kuru madde (KM)'de %18’den daha fazla ham seliiloz (HS)
ve %70’den daha az toplam sindirilebilir besin maddeleri
iceren kaba yemler (Kellems ve Church 2002) herbivor
rasyonlarinin ana bileseni olup, ruminantlarda balast
madde ihtiyacinin karsilanarak mekanik toklugun
saglanmasinda anahtar rol oynar. Kuru otlar, kuru kaba
yemlerden olup, bitkinin vejetasyon dénemi sona ermeden
bicilip kurutulmalariyla elde edilir. Kiiltlirii yapilan yem
bitkilerine ait kuru otlar agirlikli olarak bugdaygiller ve
baklagillerden elde edilir.

Karamba, ham protein (HP), nisasta gibi kolay fermente
olabilen karbonhidratlar ve mineraller yoniinden zengin,
lezzetli, kolay sindirilebilir ve yilda birka¢ kez bicilebilen
bir bugdaygil yem bitkisi olan Italyan c¢iminin bir
varyetesidir (Kesiktas 2010; Kusvuran ve Tansi 2011).
Ruminant beslemede taze olarak, kurutularak ya da
silolanarak kullanilabilmektedir (Bernard ve ark. 2002;
Shao ve ark. 2005; Cooke ve ark. 2008). Kusvuran (2011)
tarafindan yiiriitilen bir arastirmada, karambanin HP
degerinin %18.9, Kusvuran ve Tans1 (2011) tarafindan
yapilan bir diger calismada ise %15.2-16 arasinda HP
icerdigi bildirilmektedir. Ozelgam ve ark. (2015) karamba
kuru otunun nétral deterjan lif (NDF) ve asit deterjan lif
(ADF) miktarlarim1 sirasiyla %59.08 ve 38.26 olarak
bildirmektedir. Ayni arastirmada karamba kuru otunun
kuru madde (KM) ve organik madde (OM)
sindirilebilirliklerinin sirasiyla %79.58 ve 81.37 arasinda
oldugu ifade edilmektedir.

Kombinasyon halinde tiiketilen kaba yem karisimlarinin,
bu kombinasyonda bulunan kaba yem maddelerinin ayri
ayr1 tlketilmelerine gore besleme degerleri ve
sindirilebilirlikleri daha yiiksek (yemler arasi pozitif etki)
ya da daha disik (yemler arasi negatif etki)
olabilmektedir (Niderkorn ve Baumont, 2009). Bu nedenle
yem bitkilerinin besin madde bilesimlerinin yani sira
ruminantlar tarafindan ne olgiide degerlendirilebilir
olduklarinin bilinmesi de 6nem tasir. Bu amagla da yem
bitkilerin ve karisimlarinin sindirilebilirliklerine iliskin
arastirmalara gereksinim duyulmaktadir.

Yapilan bu ¢alismanin amaci, karamba kuru otunun fig ve
yonca kuru otlariyla farklh diizeylerde olusturulan
karisimlarinin =~ yem  bazinda in  vitro  gergek
sindirilebilirliginin (IVGSyem), in vitro gergek kuru madde
sindirilebilirliginin (IVGKMS), kuru madde bazinda in vitro
gercek organik madde sindirilebilirliginin (IVGOMSkm) ve
kuru madde bazinda in vitro nétral deterjan fiber
sindirilebilirliginin (IVNDFSkwm) belirlenmesidir.

Tablo 1. Kaba yem karisimlari
Table 1. Forage mixtures

Karisimlar Karamba Fig Yonca
% % %
Karamba otu (KO) 100 0 0
Fig otu (FO) 0 100 0
Yonca otu (YO) 0 0 100
%75F0+%25K0 25 75 0
%50F0+%50K0 50 50 0
%25F0+%75K0 75 25 0
%75Y0+%25K0 25 0 75
%50Y0+%50K0 50 0 50
%25Y0+%75K0 75 0 25

MATERYAL ve METOT

Yem Materyali

Arastirmada yem materyali olarak kullanilan karamba, fig
ve yonca kuru otlar1 yaklasik 2 cm uzunlukta olacak
sekilde dgiitiildii. Ogiitiilen kaba yem érneklerinden Tablo
1’de belirtilen sekilde karisimlar olusturuldu. Ankom Daisy
in vitro fermentasyon sistemine uyumlu her bir torbaya
(F57) 1 mm’lik elekten gecirilen yem karisimlar1 yaklasik
0.5 g miktarinda tartildi ve torbalarin agizlar1 sicak
mihiirleme cihaz ile kapatildi. Sindirilebilirlik tespiti her
bir karigim i¢in 8 tekerriir olacak sekilde yiiritildi.

Kimyasal Analizler

Hazirlanan kaba yem karigimlarinin KM, ham kiil (HK) ve
HP analizleri AOAC (2006)’ya gore yapildi. Orneklerin ADF
ve NDF igerikleri Ankom fiber analyzer cihaz1 kullanilarak
belirlendi.

146

in vitro Gergek Sindirilebilirlik Tespiti

Ankom Daisy inkubatér kullanilarak belirlenen in vitro
sindirilebilirlik parametreleri i¢in tampon soliisyonlar
Ankom Daisy in vitro fermentasyon sistemi i¢cin dnerildigi
sekilde hazirlandi. Rumen igerigi Samsun ilinde faaliyet
gosteren 6zel bir mezbahada (Florya Entegre Et Sanayi)
kesime gelen ergin 2 adet erkek sigirdan alindi. Kesimi
takiben yaklasik 5 dk icerisinde her hayvanin rumeni
acildi. Rumenin farkl keselerinden olacak sekilde icerik
daha énce 39 °C'ye getirilmis ve CO: ilave edilmis termos
icerisine alindi ve hemen Ondokuz Mayis Universitesi
Veteriner Fakiiltesi Hayvan Besleme ve Beslenme
Hastaliklar1 Anabilim Dali Ruminant Yem Degerlendirme
Aragtirma ve Egitim Unitesine getirildi. Dért kath sargi
bezi kullanilarak 39 °C'de CO2’li ortamda siiziildii. Rumen
swist pH degeri 6.35 olarak 6l¢tildii.

Hazirlanan tampon sollsyonlarin sicakligt 39 °Cye
getirildi. Tampon soliisyonlarindan prosediirde belirtildigi
miktarlarda alinarak 2 litrelik bir erlende karistirildi.
Inkiibatériin her sindirim {initesi icerisine 1600 ml
tampon sollisyon karisimi dolduruldu. Sindirim {niteleri
inkilibatore yerlestirildi, sicakligr 39 °C’ye ulasan sindirim
tinitelerindeki tampon soliisyonun {izerine her sindirim
Uinitesi icin 400 ml rumen sivisi ilave edildi ve hazirlanan
torbalar sindirim tiniteleri igerisine yerlestirildi. Anaerobik
ortamin devamliligi icin CO2 gaz1 eklendi ve 48 saat siireyle
inkiibe edildi. Inkiibasyon sonrasi sindirim {initeleri
icerisindeki inkiibasyon ortami dokiilerek uzaklastirildi.
Torbalar akan c¢esme suyu altinda tamamen
temizleninceye kadar yikandi. Yikanan torbalar Ankom
fiber analyzer cihazina alindi1 ve NDF prosediiri uygulandi.
Orneklerin IVGSYEM, IVGKMS, IVGOMS ve IVNDFSKM
degerleri baslangicta inkiibe edilen miktar ve NDF
prosediiriiniin sonrasindaki miktar arasindaki farktan
hesaplandi.

istatistik Analiz

Calismada elde edilen veriler aritmetik ortalamalar ve
standart hatalar seklinde 6zetlendi. Arastirmada kullanilan
her bir yem karisimi i¢in istatiksel 6nem derecesi tek yonlii
varyans analiziyle belirlendi. Istatistiksel farkliliklar:
belirlemek icin Tukey Posthoc test uygulandi. Istatistik
analizler icin SPSS (2012) paket programi kullanildi.
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BULGULAR

Karamba, fig, yonca kuru otlar1 ile karamba kuru otunun,
farkl diizeylerde fig ve yonca kuru otlariyla olusturulan
karisimlarinin  besin  madde bilesimi Tablo 2’de,
IVGOMSKM degerleri Sekil 1’de ve IVGSYEM, IVGKMS ve
IVNDFSKM degerleri Tablo 3’de sunuldu. Arastirma
sonuclarina goére karamba kuru otunun IVGSYEM ve

IVGKMS degerleri énemli derecede yiiksek, fi§ ve yonca
kuru otlarinin IVGSYEM ve IVGKMS degerleri ise
birbirlerine benzer bulundu (Tablo 2). Calismada karamba
kuru otu+fig kuru otu ve karamba kuru otu+yonca kuru
otu karisimlarinda karamba kuru otu miktar1 arttik¢a
IVGSYEM, IVGKMS ve IVNDFSKM (Tablo 3) ve IVGOMSKM
(Sekil 1) degerlerinde artis belirlendi.

Tablo 2. Karamba, fig ve yonca kuru otlar ile karisimlarinin besin madde bilesimleri (%)

Table 2. Nutrient composition of caramba, vetch and alfalfa hays and their mixtures (%)

KM HK HP ADF NDF

Karamba otu 92.34 12.48 17.80 31.79 52.12
Fig otu 93.31 7.84 15.40 38.08 42.12
Yonca otu 93.19 10.12 16.60 42.60 49.74
%?75Fig otu+%25Karamba otu 93.10 8.53 16.15 36.68 44.24
%50Fig otu+%>50Karamba otu 92.72 8.80 16.73 35.33 47.30
%25Fig otu+%?75Karamba otu 93.34 9.18 17.35 33.60 49.25
%75Yonca otu+%25Karamba otu 92.84 10.74 17.00 39.20 50.50
%50Yonca otu+%50Karamba otu 92.45 11.20 17.10 36.95 50.80
%25Yonca otu+%75Karamba otu 92.50 11.87 17.62 34.65 51.65
KM: Kuru madde, HK: Ham kiil, HP: Ham protein, ADF: Asit deterjan lif, NDF: Nétral deterjan lif
Tablo 3. Karamba, fig ve yonca kuru otlari ile karisimlarinin in vitro sindirilebilirlik degerleri (% )
Table 3. In vitro digestibility values of caramba, vetch and alfalfa hays and their mixtures (%)

IVGSyEm IVGKMS IVNDFSkm

x *Sx x+Sx x*Sx
Karamba otu 76.31£1.09b 74.35+1.18b 27.18+0.94cdefg
Fig otu 54.29+0.352 51.00+£0.372 19.97+0.33ab
Yonca otu 54.39+0.79 51.06+0.852 16.89+0.71a
%?75Fig otu+%25Karamba otu 62.09+£0.82fc 59.28+0.88fc 27.96+0.701
%50Fig otu+%50Karamba otu 67.43+0.568d 64.87+0.608d 27.34+0.41s
%?25Fig otu+%75Karamba otu 70.27+0.43heg 68.15+0.45heg 22.91+0.40hb
%75Yonca otu+%?25Karamba otu 58.78+0.88¢ 55.61+0.95¢ 18.27+0.82a
%50Yonca otu+%50Karamba otu 66.05+0.784 63.28+0.854 24.15+0.71deh
%?25Yonca otu+%?75Karamba otu 69.37£0.94~d 66.87+£1.01ed 24.11£0.79¢h

Ayni siitunda farkli harf tasiyan degerler arasindaki fark énemlidir (P<0.05). IVGSYEM: In vitro gergek sindirilebilirlik (yem),
IVGKMS: In vitro gercek kuru madde sindirilebilirligi, IVNDFSKM: In vitro NDF sindirilebilirligi (kuru maddede)
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Sekil 1. Karamba, fi§ ve yonca kuru otlan ile

karisimlarinin IVGOMSku degerleri (%)

Figure 1. IVOMDpm values of caramba, vetch and alfalfa
hays and their mixtures (%)

TARTISMA ve SONUC

Arastirmada kullanilan karamba, fi§ ve yonca yem
bitkilerinin HP icerikleri %15.40 (fig) ile %17.80
(karamba) arasinda degismistir. Rumende mikrobiyel
aktivitenin normal devam edebilmesi i¢in, rasyonun HP
degerinin %7’nin lizerinde olmasi gerektigi
bildirilmektedir. Bu diizeyin altindaki HP miktarinin
mikroorganizmalarin gelisimi, fermantasyonu, mikrobiyel
protein sentezini dolayisiyla ince bagirsaga gegen
mikrobiyel protein miktarim1  olumsuz etkiledigi
bildirilmektedir. Bu durum ruminantlarda asil protein
kaynaginin  mikrobiyel = protein  sentezi  oldugu
diistiniildiigiinde rasyondaki HP degerinin dnemi ortaya
cikmaktadir (Cappellozza 2013). Calismada yem materyali
olarak kullanilan karamba, fi§ ve yonca kuru otlarinin
hiicre duvar1 unsurlarindan NDF degeri sirasiyla %52.12,
42.12 ve 49.74, ADF degeri sirasiyla %31.79, 38.08 ve
42.60 olarak saptanmistir. Hiicre duvar1 bilesenlerine
iliskin sonuglar degerlendirildiginde karambanin NDF ve
ADF degerlerinin, Ozelcam ve ark. (2015) tarafindan
yapilan arastirmadaki degerlerden daha diisiik, Goktepe ve
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Selcuk (2017)'un karambanin ti¢lincii ve doérdiincii bicimi
icin bildirdigi degerler ile benzer oldugu goriilmektedir.
Calismada fig ve yonca kuru otuna ait NDF ve ADF
degerleri Karabulut ve ark. (2007)’in bulgularindan daha
yliksek belirlenmistir. Fig kuru otuna ait NDF degeri
Glirsoy ve Macit (2015) tarafindan yapilan arastirmada
kullanilan fig cesitlerine ait NDF degerlerinden daha diisiik
bulunurken, ADF degeri ise daha yiliksek saptanmistir.
Yapilan bu ¢alismada yonca kuru otuna ait gerek NDF
gerekse ADF degerleri ise Giirsoy ve Macit (2015)’in
¢alismasinin yem materyalini olusturan yonca ¢esitlerine
ait degerlerden daha yiiksek bulunmustur.

Ruminant beslemede kaba yemlerin enerji ve besleme
degerleri, yemin besin madde kompozisyonu, kuru madde
ve organik madde sindirilebilirlikleri ile yakindan
iligkilidir. Rasyonun bilesimindeki kaba yemlerin miktari,
tiiri ve islenme teknikleri gibi faktorler de kaba yemin
sindirilebilirligi tizerine etkilidir.

Mevcut yem degerlendirme sistemleri genellikle kaba
yemlerin sindirilebilirlik, enerji ve azot degerlerinin yani
sira kaba yemin istekli olarak bireysel tiiketim miktarina
dayanirken, rasyondaki farkli kaba yem bilesenleri
arasinda gerceklesebilecek olas1 etkilesimleri dikkate
almamaktadir. Bununla birlikte, bu etkilesimler
ruminantlarda basta rumen olmak iizere sindirim sistemi
icerisinde gerceklesen bir takim metabolik siiregleri
degistirebilmektedir (Niderkorn ve Baumont 2009). Diger
bir ifadeyle tiiketilen kaba yem karisimlarinin, karisimda
bulunan yem maddelerinin bireysel tiiketimlerine gore
besleme degerleri ve sindirilebilirlikleri daha yiiksek
(yemler arasi pozitif etki) ya da daha diisiik (yemler arasi
negatif etki) olabilmektedir (Niderkorn ve Baumont 2009).
Arastirma sonuglar1 incelendiginde, karisimlarda artan
diizeylerde karamba kuru otu igeren kambinasyonlarin
IVGSyem, IVGKMS ve IVGOMSkm degerleri fig kuru otuna ve
yonca kuru otuna ait s6z Kkonusu sindirilebilirlik
degerlerinden daha yiiksek bulunmustur. Ozelcam ve ark.
(2015) tarafindan yapilan bir ¢alismada karamba kuru
otunun in vivo kuru madde sindirilebilirligi %79.58 olarak
bulunmustur. Goktepe ve Selcuk (2017) tarafindan yapilan
bir diger arastirmada ise karamba otunun IVGKMS
degerleri birinci, ikinci, tg¢ilincli, dérdincii ve besinci
bicimlerde sirasiyla %87.02, 85.05, 82.14, 77.14 ve 70.86
olarak saptanmistir. Yapilan bu ¢alismada karamba kuru
otunun % IVGKMS degeri Ozelgam ve ark. (2015), Goktepe
ve Selcuk (2017) tarafindan bildirilen degerlere benzerdir.

NDF sindirilebilirligi NDF i¢in sindirim katsayisinin bir
olclisii  olarak tanimlanabilir. Kaba yemin NDF
sindirilebilirligi, rasyonun enerji degeri tizerine énemli bir
etki gosterebilir. Bu nedenle kaba yemlerin ve rasyonlarin
NDF sindirilebilirliklerinin de géz oniine alinmasi gereKir.
Nitekim artan NDF sindirilebilirligi kaba yemin ya da
rasyonun enerji degerini artirmaktadir. Bununla birlikte
NDF sindirilebilirligi kaba yemin tiiriine, genetik yapisina,
iklime, bitkinin olgunluk durumuna ve ¢evresel kosullara
bagh olarak Onemli diizeyde degiskenlik
gosterebilmektedir. Baklagil otlar1 c¢imlere gore daha
yliksek bir lignifikasyon derecesine sahip oldugundan
baklagillerin NDF sindirilebilirligi genellikle daha diisiik
olmaktadir (Oba ve Allen 1999). Calismamizda karamba
kuru otu+fig kuru otu karisimlarinda %25 ve {zerinde,
karamba kuru otu+yonca kuru otu karisimlarinda %50 ve
lizerinde karamba kuru otuna yer verilmesinin fi§ ve
yonca kuru otlarina ait IVNDFSkm degerlerini 6nemli
diizeyde arttirdigl saptanmistir. Bitkinin basta genetik
yapis1 ve yetistigi iklim kosullar1 NDF sindirilebilirligi
tizerinde etkili olmasi yaninda, bu arastirmada oldugu gibi
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farkli kaba yemlerin farkh diizeyde karisimlari da NDF
sindirilebilirligini etkileyebilecegi ifade edilebilir.

Linn ve Martin (1999) bitki tiirlerinin yem Kkalitesi
bakimindan biiytik farkliliklar gosterdigini bildirmislerdir.
Ayrica, hiicre duvari bilesenleri (seliiloz, hemiseliloz ve
lignin) ile yem bitkisinin sindirilebilirligi arasinda yakin
bir iliskinin oldugunu, bugdaygillerin baklagillere gore
daha fazla NDF icerdikleri halde, daha diisiik lignin oranina
sahip olduklarindan bugdaygillerin daha ¢ok sindirilebilir
seliiloz icerdiklerini bildirmislerdir. Rebole ve ark. (2004)
yem bitkilerinde enerji saglayan yapisal karbonhidratlarin
NDF sindirilebilirligi ile iliskili oldugunu ifade etmistir.
Yapilan bu ¢alismada da bugdaygil familyasiin bir iiyesi
olan karamba kuru otunun %IVNDFSkm degeri baklagil
familyasindan olan fig ve yonca kuru otuna gére onemli
diizeyde yliksek, fig ve yonca kuru otlarinin % IVNDFSkm
degerleri ise birbirlerine benzer bulunmustur. Bununla
beraber, karamba kuru otu+yonca kuru otu karisimlarina
iliskin sonuglar incelendiginde, karisimlarda %50 ve
tizerinde karamba kuru otu igeren kombinasyona ait
%IVNDFSkm degeri karisimda %25 karamba kuru otu
iceren kombinasyona ve yonca kuru otuna ait %IVNDFSkm
degerinden 6nemli diizeyde ytiksek bulunmustur.

Sonug olarak, karamba kuru otunun, fig ya da yonca kuru
otuyla olusturacagi kaba yem karisimlarinda artan
diizeylerde bulunmasi in vitro gercek sindirilebilirlik
parametrelerini olumlu yonde etkilemistir. Fig kuru otu ve
yonca kuru otunun karambayla olusturulan karisimlarinin
sindirilebilirlik degerlerinin, fig kuru otunun ve yonca
kuru otunun bireysel sindirilebilirlik degerlerinden daha
yliksek olmasmin nedeni yemler arasi pozitif bir
etkilesimden kaynakl olabilecegidir. Bu konuda yapilacak
olan ¢alismalarda karamba kuru otunun fig ve yonca kuru
otuyla olusturulan kombinasyonlarinin performans ve
rumen fermentasyonu iizerine etkilerinin hayvan
denemeleri ile desteklenmesi 6nerilmektedir.
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ABSTRACT This study was carried out with the purpose of determining the general statuses and current production
infrastructures of farmers in the province of Van in Turkey who deal with agriculture and animal husbandry
and providing recommendations by finding out about the problems that lead to reduction in production. For
this purpose, survey forms that were held with trainees who attended training programs at DAP (Eastern
Anatolian Project) Farmer Training Center at Van Yuzuncu Yil University were utilized. The vast majority
(89.51%) of the participants of these training programs consisted of low-income individuals, and a significant
part among these individuals (37.90%) owned agricultural land with areas in the range of 5-20 da. The ratios
of those who acquired the coarse feeds and concentrate feeds that were used at their establishment from
outside were found respectively as 21.55% and 43.56%. Most participants stated that they grazed their
animals in forage land (90.87%) and did not use silage (81.60%). 60.37% of the participants took part in
cattle breeding, 28.11% took part in sheep breeding, 53.54% were not involved in any agricultural
association, and 58.18% did not receive agriculture-related assistance. The main problem in the
establishments was determined as feeds and feeding the animals (25.75%), which were followed by health
problems (21.89%).

Keywords: Enterprise Structure, Feed and Nutrition Problems, Mechanization, Health

0z Van Yiiziincii Yil Universitesi DAP (Cift¢i Egitim Merkezi'nde Egitim Alan
Kursiyerlerin Tarim-Hayvancilik Potansiyellerinin Degerlendirilmesi

Bu ¢alisma, Van ilinde tarim ve hayvancilikla ugrasan ciftcilerin genel durumlarini ve mevcut iliretim
altyapilarini belirlemek, iiretimin azalmasina neden olan sorunlarin saptanarak ¢o6ziim onerilerinde
bulunmak amaciyla yapilmistir. Bu amagla, Van Yiiziinci Y1l Universitesi DAP (Dogu Anadolu Projesi) Ciftci
Egitim Merkezi'nde egitimlere katilan kursiyerlerle yapilan anketler kullanilmistir. Egitimlere katilanlarin
biiyiik cogunlugu diisiik gelirli (%89.51) bireylerden olusmakta ve énemli bir bélimiiniin 5-20 da (%37.90)
tarim arazisine sahip olduklar1 belirlenmistir. isletmede kullanilan kaba ve kesif yemleri, disaridan temin
edenlerin oram sirasiyla %21.55 ve %43.56 olarak bulunmustur. Ankete katilanlarin g¢ogunlugunun
hayvanlarini merada (%90.87) otlattiklar1 ve silaj kullanmadiklar1 (%81.60) belirlenmistir. Ankete
katilanlarin  %60.37’sinin  sigircilikla, %28.11'inin koyunculukla ugrastiklari, herhangi bir tarimsal
orgiitlenmede yer almayanlarin orani %53.54 ve tarimsal desteklerden faydalanmayanlarin orani ise %58.18
olarak tespit edilmistir. Isletmelerde yem ve hayvan besleme sorunu (%25.75) temel sorun olarak
belirlenmis, bunu saglik sorunlar1 (%21.89) izlemistir.

Anahtar Kelimeler: [sletme Yapisi, Yem ve Beslenme Sorunlari, Mekanizasyon, Saglik

GIRIiS

Ulkemizin Dogu Anadolu Bélgesi'nde bulunan Van ili,
siddetli karasal bir iklime sahip olmakta birlikte, tilkenin
en fazla giines alan illerinden biridir. Van ili 2.100.300 ha
alana sahip olup, arazilerinin %17.72’sini tarim,
%64.71'ini ¢ayir-mera, %1.25’'ini orman fundahk ve
%16.32’sini de tarim dis1 arazi olusturmaktadir. Toplam

tarim arazisinin %27.2’si hububat ekim alani, %28.1’i yem
bitkileri ekim alani, %0.5’i diger tarla drinleri ekimi,
%1.2’si bag-meyve tarimi, %0.4'G agikta sebze iiretim
alani, %30.8'i nadas alan1 ve %1.8’ini kullanilmayan tarim
arazileri olusturmaktadir. Van ili'nde 372.196 hektar tarim
arazisinin 123.173 hektar1 (%33.1) sulanmaktadir. Kaba
yemler icerisinde c¢ayir-meralar toplam iiretimin
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%43.4'inli olusturmakta, yem bitkilerinin pay1 ise
%44.4’tlir. Toplamda 119.733 ha c¢ayir alanlari, 1.239.289
ha mera alalarina sahiptir (Anonim 2013; TUIK 2018a).
Van ili, Tirkiye’de hayvancilik faaliyetlerinin en yogun
olarak yapildig1 iller arasinda yer almaktadir. 2017
verilerine gore Van ilinde her yasta toplam 186.099 biiytiik
bas ve 2.738.054 Kkiiciikbas hayvan bulunurken Ulke
genelinde ise toplam 16.103.025 biiyiik bas ve 44.312.308
kiiciikbas hayvan bulunmaktadir (TUIK 2018b).

Hayvancilik faaliyetlerinden elde edilen iiriinlerin basinda
siit ve siit Uriinleri ile et ve et triinleri gelmektedir.
Kiiglikbas hayvancilik kapsaminda koyun siitii tiretiminde
119.209 ton ile lider kent konumundadir. Bunun yaninda
Van ili keci siitii tretiminde de 9.843 ton ile 8. sira ile
tilkenin 6nemli kentleri arasindadir. Kirmiz et iiretiminde
ise Van ili biiylikbas hayvancilikta orta siralarda, kiiglikbas
hayvancilikta ise list siralardadir. Biiyiikbas ve kii¢likbas
hayvancilik faaliyetlerinin en temel girdisi yemdir. Ayrica
yem, biiylikbas ve kiiciikbas hayvancilik faaliyetlerindeki
maliyetlerin biiyiik bir kismini olusturmaktadir. Mevcut
durumda yem bitkileri, Van ilinde en fazla alanda
yetistiriciligi yapilan tarimsal {riindir. Ayrica, yem
bitkileri tariminin ytiksek olmasi, tarima dayali sanayiinin
gelismesine de yardimci olmaktadir (TUIK 2018a).

Ulkelerin kalkinmas: icin lokomotif giice sahip sektérlerin
basinda egitim faaliyetleri gelmektedir. Tarimsal
faaliyetleri gelismis {ilkelere bakildiginda, bunlarin
tarimsal egitime de oOnem verdikleri goriilmektedir.
Ulkemizde ve 6zellikle Dogu Anadolu Bélgesi'nde, tarim
sektoriinde ¢alisanlarin biiytik ¢ogunlugu egitim seviyesi
diisik bireylerden olusmaktadir. Van Yiziinci Yil
Universitesi, DAP (Ciftci Egitim Merkezi'nde tarimsal
faaliyetler ~kapsaminda verilen egitimlere Kkatilan
kursiyerlerle yapilan bir ¢alismada, kursiyerlerin egitim
diizeylerinin ¢ok diisiik oldugu (ilkdgretim ve alt1 %78.91),
bu kursiyerlerin sadece %21.72’sinin daha 6nce herhangi
bir tarimsal egitim aldig1 tespit edilmistir (Yildiz ve ark.
2019).

Ulkemizde kirsal alanda yasayan insanlarin bircogu
gecimini tarimsal faaliyetlerden saglamaktadir.
Kullanilabilir arazi kaynaklar1 sinirli oldugundan, kirsal
kesimin hayat standardini yiikseltmek ve daha iyi bir
yasam dilizeyini saglamak, tarimda smirli iretim
kaynaklarindan en iyi sekilde yararlanmakla miimkiin
olacaktir. Bu nedenle, Van ilinde mevcut tarimsal
faaliyetlerle ugrasan ciftcilerin genel durumlarin ve
mevcut iretim altyapilarimi  belirlemek, {iretimin
azalmasmma yol agan sorunlarin saptanarak ¢6ziim
onerilerinde bulunmak amaciyla, Van Yiziinci Yil
Universitesi DAP Ciftgi Egitim Merkezi'nde egitimlere
katilan kursiyerlerle bu ¢alisma yapilmistir.

MATERYAL ve METOT

Van Yiiziinci Yil Universitesi DAP Ciftci Egitim
Merkezi'nde egitimlere katilan 250 kursiyer ile yiiz yiize
gerceklestirilen goriismelerle yapilan anketlerden elde
edilen veriler, g¢alismanin materyalini olusturmustur.
Egitimlere Van ilinin Bahgesaray, Catak, Edremit, ipekyolu,
Muradiye, Tusba ve Ozalp ilgelerinden katilimlar
gerceklesmistir. Anket calismasi Mayis 2017-Mayis 2018
tarihleri arasinda  yapilmistir.  Anket sorularinin
degerlendirilmesinde SAS (2014) paket programi
kullanilmis ve verilere ki-kare (¥?) test istatistigi
uygulanmistir.
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BULGULAR

Egitimlere katilan kursiyerlerin bazi 6zellikleri
Egitimlere = katilan  ¢iftcilerin  (kursiyer)  biiytik
¢ogunlugunun 31-40 yaslar1 arasinda (%30.00) oldugu;
kadin kursiyerlerin orani %5.65, erkek kursiyerlerin orani
%94.35; evli olanlarin orani %80.17, bekar olanlarin orani
ise %19.92 olarak belirlenmistir. Ankete katilanlarin
%56.68’inin 5-6 ve daha fazla sayida ¢ocuga sahip oldugu
ve hane halki sayisina gore ¢ogunlukla 6-7 kisi ve daha
kalabalik ailelerden (%74.50) meydana geldigi tespit
edilmistir. Egitim  diizeyleri incelendiginde, okula
gitmeyenlerin orani %13.36, okur-yazar olanlarin orani
9%19.43, ilkokul mezunu olanlarin oran1 %22.27, ortaokul
mezunu olanlarin orani %19.03, lise ve dengi okul mezunu
olanlarin orani %10.93, {iniversite mezunu olanlarin orani
ise %4.45 oldugu belirlenmistir (Tablo 1).

Gelir-gider durumu

Egitimlere katilan kursiyerlerin biiyiik ¢ogunlugu, kendi
evlerinde (%80.42) ikamet ettiklerini ve 2000 TL'nin
altinda aylik gelire (%89.51) sahip olduklarin1 ifade
etmislerdir. Kursiyerlerin %70.89’'unun tarim  dis1
gelirlerinin olmadigi, hayvancilik ile birlikte yapilan diger
tarimsal faaliyetlerin ise %11.86’1 meyvecilik, %11.86’1
sebzecilik, %60.45’i tarla tarimi, %11.30'u ticaret ve
%4.52’si diger faaliyetler oldugu belirlenmistir. Gider
kalemlerinden olan veteriner hekim hizmeti alanlarin
orani %48.84 ve almayanlarin orani ise %51.16 olarak
belirlenmistir (Tablo 2).

Hayvanlarin besleme durumu

Egitimlere katilan kursiyerlerin, hayvanlari beslemek i¢in
kaba ve Kesif yemleri, disaridan temin edenlerin orani
sirasiyla %21.55 ve %43.56 olmustur. Kursiyerlerin
¢ogunlugunun hayvanlarini merada otlattiklar1 (%90.87)
ve silaj kullanmayanlarin ¢ogunlukta (%81.60) oldugu
belirlenmistir. ~ Yetistiricilerin,  hayvanlarin  ihtiyag
duyduklar1 tuz ve vitamin-mineral takviyelerini her giin
(%17.12), haftada bir kez (%30.63), ayda bir Kkez
(%22.97), yilda 1-2 kez (%16.22) ya da hi¢ vermedikleri
(%13.06) belirlenmistir (Tablo 3).

isletme biiyiikliigii ve hayvancihikta makine kullanimi

Kursiyerlerin %37.90'1inin 5-20 da, %25.57’sinin 20-50 da,
%19.63'nlin 50-100 da tarim arazisini isledikleri tespit
edilmistir. Hayvancilik faaliyetlerini kolaylastiran tarimsal
alet ve makine kullaniminda ilk siray1 traktér kullanimi
(%68.15) ve daha sonra ise sirasiyla; siit sagim makinasi
(%14.07), yem karistirma makinas1 (%8.89), yem kirma
makinas1 (%4.44), diger makinalar (%2.96) ve elektrikli
kirkim makinasinin (%1.48) olusturdugu belirlenmistir
(Tablo 4).

Hayvansal iiriin elde edilmesi ve pazarlama

Kursiyerlerin  ugrastiklar1  hayvancilik  faaliyetlerine
bakildiginda, %60.37’sinin  sigircilikla, %?28.11'inin
koyunculukla ugrastiklar;; ortalama hayvan sayisinin
sigirlarda 9.25, koyunlarda 71.12, oldugu belirlenmistir
(Tablo 5).

Tarimsal érgiitlenme ve destekler

Kursiyerlerin biiylik ¢ogunlugunun herhangi bir tarimsal
orgiitlenmede yer almadiklart (%53.54), ancak bir
bélimiiniin  (%18.58) tarimsal orgiitlere iiye olmaya
istekli olduklar1 goézlenmistir. Kursiyerlerin %41.82’sinin
tarimsal desteklerden faydalandigy, %>58.18’inin
faydalanmadigi belirlenmistir.
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Hayvancilik faaliyetlerindeki sorunlar

Kursiyerlerin hayvancilik faaliyetlerinde karsilastiklar
sorunlarin basinda yem ve hayvan besleme sorunu
(%25.75) yer alirken, bunu sirasiyla, saghk (%21.89),
kredi ve destekleme (%8.15), damizlik (%6.01), bilgi ve
egitim (%3.86), altyap! (%3.43), pazarlama-satis (%3.00)
sorunu izlemektedir. Kursiyerlerin ¢ogunun (%72.37)

Tablo 1. Egitimlere katilan ciftcilerin bazi 6zellikleri

birakmayr diistinmedigi tespit edilmistir (Tablo 7).
Calismada 6grenim durumu ve koyun-keci varlig ile diger
degiskenler arasinda Ki-kare testi kullanilarak bagimsizlik
testi yapilmis ve sonuglar Tablo 8'de verilmistir. Tablo 8
incelendiginde degiskenler arasinda herhangi anlamh bir
iliski olmadig1 goriilmektedir.

Table 1. Some characteristics of farmers participating in trainings

Cocuk Sayis1 % Yas %

1-2 ¢ocuk 13.36 20 ve alt1 5.60

3-4 ¢ocuk 19.43 21-30 22.00

5-6 ¢ocuk 22.27 31-40 30.00

7-8 ¢ocuk 19.03 41-50 22.00

9-10 ¢ocuk 10.93 51-60 15.20

11 ve lizeri ¢ocuk 4.45 61 ve lizeri 5.20

Cocuk yok 10.53

Ogrenim Durumu Hane halki Sayisi

Okula gitmemis 13.36 Tek 0.40

Okur-yazar 19.43 2-3 kisi 8.50

{lkokul mezunu 22.27 4-5 kisi 16.60

Ortaokul mezunu 19.03 6-7 kisi 25.10

Lise mezunu 10.93 8-9 kisi 23.89

Universite 445 10-11 kisi 16.60

Diger 10.53 12 ve lizeri 891

Medeni Durum Cinsiyet

Evli 80.17 Kadin 5.65

Bekar 19.92 Erkek 94.35

Tablo 2. Gelir-gider durumu
Table 2. Income-expenditure situation

Evin Miilkiyeti % Aylik Gelir (TL) %

Kendi evi 80.42 Asgari licretten az 44.10

Kira 13.75 Asgari ticret 23.58

Lojman 5.00 1.501-2.000 arast 21.83

Bagka 0.83 2.001-2.500 arast 3.93

Diger Faaliyetler 2.501-3.000 arast 2.62

Meyvecilik 11.86 3.001-3.500 arast 2.18

Sebzecilik 11.86 3.501-4.000 aras1 1.31

Tarla tarimi 60.45 4.001-4500 aras1 0.44

Ticaret 11.30 4.501-5.000 aras1 0.00

Diger 4.52 5.001 ve lizeri 0.00

Veteriner Hekim Hizmeti EK Gelir

Evet 48.84 Yok 70.89

Hayir 51.16 Kira 7.98
Ek is 19.72
Diger 141

Tablo 3. Hayvanlarin besleme durumu

Table 3. Feeding status of animals

Kaba Yemlerin Temini % Kesif Yemlerin Temini %
Mera- bicenekleri 2414  Kendi liretimi 23.11
Kendim iiretimi 2241 Disaridan temin 43.56
Disaridan temin 21.55 Kendi tiretimi ve disaridan temin 25.33
Kendi iiretimi ve disaridan temin 1897 Diger 1.78
Diger 0.43 iki veya daha fazla parametre

secenler” 6.22
iki veya daha fazla parametre secenler® 12.50
Tuz ve Vitamin-Mineral Takviyesi Silaj Bitkilerinin Uretim ve

Kullanim Durumu
Yok 13.06 Evet 18.40
Yilda 1-2 kere 16.22  Hayir 81.60
Ayda bir kere 22.97 Hayvanlar Meraya Cikiyor Mu?
Haftada bir kere 30.63 Evet 90.87
Her giin diizenli 17.12  Hayir 9.13
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Tablo 4. Isletmelerin biiyiikliigii ve hayvancilikta makine kullanimi

Table 4. Businesses size and use of machinery in livestock

Kullanilan Tarim Arazisi Miktari % Hayvancilikta Kullanilan Zirai Aletve %
(Da) Makinalar
5-20 37.90 Traktor 68.15
20-50 25.57 Yem karistirma makinasi 8.89
50-100 19.63 Yem kirma makinasi 4.44
100-250 5.94 Siit sagim makinasi 14.07
250-500 4.57 Elektrikli kirkim makinasi 1.48
500-1000 3.20 Diger 2.96
1000 ve tizeri 3.20
Tarim Arazilerinin Sulama Durumu En Az En Cok Ortalama
Sulu 2 3500 73.02
Kirag 1 900 66.62

Tablo 5. Hayvansal iiriin elde edilmesi ve pazarlama

Table 5. Animal product acquisition and marketing
Hayvan Tiirii % En Cok Uretilen Uriinler %
Sigir 60.37  Siit 37.44
Koyun 28.11  Et-Besi 8.81
Keci 3.23 Kanath eti 2.64
Kanath (Karisik) 4.15 Yumurta 3.96
Arialik 4.15 Bal 0.88
Hayvancilikla ilgilenme Nedeni Diger 0.88
Gecim saglamak 84.26  Iki veya daha fazla parametre segenler” 45.37
Ek gelir -yan gelir olsun diye 10.19
Aliskanhk 3.24
Hobi amach 2.31
Hayvan Sayilari En Az En Cok Ortalama
Sigir 1 85 9.25
Koyun 1 1000 71.12
Keci 1 100 19.17
Kanath (Karisik) 2 100 17.67
Ar Kovani 1 400 57.47

*Bu sorularda iki veya daha fazla secenegi secenler bulunmaktadir.

Tablo 6. Tarimsal 6rgiitlenme ve desteklerden faydalanma durumu

Table 6. Agricultural organization and benefiting from support
Tarimsal Orgiitlere Uyelik % Tarimsal Destek Durumu %
Yok 53.54 Evet 41.82
Tarimsal kalkinma kooperatifi 7.52 Hayir 58.18
Sulama kooperatifi 1.77
Tarim kredi kooperatifi 8.85
Damizlik birligi 9.73
Uye degil fakat istekli 18.58

Tablo 7. Hayvancilik faaliyetlerindeki sorunlar

Table 7. Problems in livestock activities
EN BUYUK SORUNLAR % FAALIYETLERIN BIRAKMA DURUMU %
Saghk 21.89  Hig Diistinmiiyor 49.56
Damizlik 6.01 Diistinmiiyor 22.81
Alt yapi 3.43 Kararsiz 16.67
Yem ve besleme 25.75  Disiiniiyor 9.65
Pazarlama satis 3.00 ik firsatta hayvancilik faaliyetini bitirecek 1.32
Kredi ve destekleme 8.15
Bilgi ve egitim 3.86
iki veya daha fazla parametre secenler*  27.90

"Bu soruda iki veya daha fazla secenegi segenler bulunmaktadir.
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Tablo 8. Ogrenim durumu ve koyun keci varligi ile diger bazi degiskenler arasindaki iliski

Table 8. Relationship between educational status and presence of sheep goat and some other variables

Ogrenim Durumu

Sigir-koyun varhigi

Xz P X2 P
Veterinerlik hizmeti alip almadig1 7.0551 0.2166 1.2008 0.2732
Tuz ve vitamin-mineral takviyesi yapip yapmadign = 7.1761 0.2079 0.8012 0.3707
Tuz ve vitamin-mineral takviyesi siklig1 16.6897 0.6730 3.0897 0.5429
Tarimsal orgiitlere iiye olup olmadigi 5.7744 0.3288 0.5808 0.4460
Hayvan varligi 16.8200 0.6646 - -
Sigir-koyun varligi 4.1239 0.5317 - -

TARTISMA ve SONUC

Arastirmaya konu olan ve DAP Ciftci Egitim Merkezi'nde
verilen egitimlere katilan kursiyerlerin %57.60'1nin 40 yas
ve altinda oldugu ve genc¢ bir kitlenin egitim almak
istemesinin tarimsal faaliyetlerin gelecegi agisindan umut
verici oldugu goriilmektedir. Van ili Gevas ilgesinde siit
sigirciligl Gretim faaliyetinde bulunan 44 isletmenin sosyo-
demografik ve isletmecilik 0Ozellikleri bakimindan
karsilastirildigi bir c¢alismada, isletme sahiplerinin yas
ortalamasinin 44.6 oldugu bildirmistir (Gengdal ve ark.
2016). Bu deger, yapilan bu calismada tespit edilen
degerden dustiktir. Kadin kursiyerlerin oraninin (%5.65)
erkek kursiyerlerden (%94.35) ¢ok daha az oldugu,
egitimlere katilanlarin biiyiik ¢ogunlugunun evli bireyler
(%80.17) oldugu, yine hane halki sayisina gore biyiik
cogunlugunun 6-7 ve daha kalabalik ailelerden (%74.50)
olustugu tespit edilmistir. Van ilinde 2017 yili ortalama
hane halki biiyiikliigiiniin 5.2 kisi oldugu (TUIK 2017a)
dikkate alindiginda, ankete katilan kursiyerlerin hane halki
biiyiikliigiinlin Van ili ortalamasinin {izerinde oldugu
belirlenmistir. Dedeoglu ve Yildirnrm (2006)'in Emek
Tarimsal Kalkinma Kooperatifi'ne ortak isletmelerin
ekonomik analizini yaptiklar1 bir ¢alismada, incelenen
isletmelerde ortalama hane halki biytkligi 6 kisi
oldugunu ortaya koymustur. Bu sonug, ¢alismadan elde
edilen bulgu ile uyumlu bulunmustur. Karaturhan ve ark.
(2014) tarafindan yapilan bir calismada, ankete katilan
kursiyerlerin %99'unun erkeklerden, %1’inin kadinlardan
olustugu bildirilmistir. Bu c¢alismada, egitimlere katilan
kadinlarin bu oranin istiinde olmasi, olumlu bir gelisme
olarak goriilmektedir.

Yasam kalitesini belirleyen Kkriterler arasinda ikamet
edilen ev ve evin miilkiyeti 6nemlidir (Yavuz ve ark 2014).
Yapilan bu calismada, elde edilen verilere gore ankete
katilanlarin  biiyitk ¢ogunlugunun ikamet ettigi evin
miilkiyetinin =~ (%80.42)  kendilerine ait  oldugu
belirlenmistir. 2016 y1li gelir ve yasam istatistiklerine gére
Tirkiye’de  yasayan fertlerin  konut miilkiyetleri
kendilerine ait olanlarin oraninin  %59.70 oldugu
bildirilmektedir (TUIK 2017b). Bu ¢ahismada elde edilen
oranin 2016 yil istatistik verilerinden daha ytiksek oldugu
tespit edilmistir. Bu sonug, ankete katilan kursiyerlerin
biiyiik bolimiiniin kirsal alanda ikamet etmesinden
kaynaklanmaktadir. Yagam Kkalitesini arttiran faktorlerden
bir digeri de gelir diizeyidir. Ciftci egitimlerine katilan
kursiyerlerin aylik gelirleri incelendiginde, ¢ogunlugun
gelirinin  asgari lcret ve alu (%67.68) oldugu
gorilmektedir (Tablo 2). 2016 yili tarimsal isletme isgiicii
licret yapisl istatistiklerine gore, Tiirkiye’deki siirekli tarim
iscilerinin ortalama aylik iicretlerinin 1677 TL oldugu
(TUIK 2017c) ve bu degerin, bu calismada elde edilen
degerden daha yiiksek oldugu belirlenmistir. Ankete
katilanlarin ¢ogunlugu gelirlerini arttirmak icin ciftgilik

disinda ek geliri olmadigini (%70.89) ifade etmislerdir. Bu
durum, gecimlerini saglamak icin ciftcilikten baska
alternatiflerinin olmadigini, bu sektére bagimli olduklarini
gostermektedir. Hozman ve Akcay (2016) yaptiklar1 bir
calismada, ankete katilanlarin %63’iinlin tarim dis1 geliri
olmayan bireylerden olustugunu, %37’sinin ise tarim dis1
gelire sahip olduklarini bildirmislerdir.

Hayvancilikla birlikte yapilan diger faaliyetlerde tarla
tarimi (%60.45) ilk sirada yer almakta, bunu meyvecilik
(%11.86), sebzecilik (%11.86), ticaret (%11.30) ve diger
isler (%4.52) izlemektedir. Hozman ve Akgay (2016)1n
yaptiklar1 calismada, ankete katilan ireticilerin %17.2’si
sadece bitkisel iiretim, %32.3’ti hayvansal iiretim ve
%>50.3’linlin ise, karma tliretim yaptig1 ortaya konmustur.
Yapilan bu calismada, ankete katilan ve hayvancilik
faaliyeti yapan kursiyerlerin %48.84’linlin veterinerlik
hizmeti aldiklar belirlenirken, Karakus ve Akkol (2013)
ise, hedef Kkitle ciftcilerin %52.64’linilin veteriner hekim
hizmeti aldigin1 bildirmislerdir.

DAP Ciftci Egitim Merkezi'nde verilen egitimlere katilan
kursiyerlerin kullandiklar1 kaba ve kesif yemleri sirasiyla,
%46.55 ve %23.11'inin kendisinin Urettigi, %21.55 ve
%43.56’inin digaridan satin aldigi, %18.97 ve %25.33’nilin
ise, hem kendisinin tirettigi, hem de disaridan satin aldig1
belirlenmistir. Karakus ve Akkol (2013)'un yaptiklari
calismada ise, kaba ve kesif yemleri sirasiyla %12.26 ve
%>5.65’inin  isletmenin  kendisinden, %17.22  ve
%15.86’sinin  digaridan  satin  aldig, %70.52 ve
%78.49’unun ise, hem kendisinin irettigi, hem de
disaridan satin aldig bildirilmistir.

Isletme giderlerinin azaltmasi ve saghkh bir hayvancilik
icin hayvanlarin meraya ¢ikarilmasi hayati 6neme sahiptir.
Incelenen hedef kitledeki yetistiricilerin %90.87’sinin
hayvanlarini meraya ¢ikarttiklar1 belirlenmistir. Bu oran,
Sahin ve Yilmaz (2008)'1n yaptiklar1 ¢calismada elde edilen
degerden (%76.22) daha yiiksektir. Karli bir hayvanciligin
onemli bir faktdrii olan silajin, ancak yetistiricilerin
%18.40"1 tarafindan kullanildigi belirlenirken, bu oran
Sahin ve Keskin (2010)’in yaptig1 ¢alismada %25.20 olarak
bildirilmigtir. Kursiyerlerin yetistirdikleri hayvanlarin
beslenmesinde tuz ve vitamin-mineral takviyesini yilda
bir, ayda bir, haftada bir ve hi¢ kullanmayanlarin orani
sirastyla %16.22, %22.97, %30.63 ve %13.06 olarak
belirlenirken, tuz ve vitamin-mineral katkisini her giin
diizenli olarak yapan yetistiricilerin orant %17.12’de
kalmistir. Karakus ve Akkol (2013)’un ¢alismalarinda ise,
tuz ve vitamin-mineral takviyesini yapanlarin orani
%57.95, yapmayanlarin oram1 ise %42.05 olarak
bildirilmigtir. Modern hayvancilikta kullanilan, bitkisel
tiretim ve hayvancilik yapmay1 kolaylastiran, ciftciler
tarafindan en ¢ok tercih edilen zirai alet ve makinalarin,
isletme basina 0.68 adet traktoér (%68.15) ve 0.14 adet siit
sagim makinasi (%14.07) oldugu belirlenmistir. Giizel ve
Aybek (2017) yaptigr calismada ele aldiklari
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isletmelerdeki alet ve makinalarin sayisinin isletme 6lcegi
biiyiidiik¢e sayinin arttigl, isletme basina ortalama traktor
sayisinin 0.76 ve tiim makine sayisinin ise 8.59 adet,
bunun 1.05'inin ise siit sagim makinesi oldugu
bildirilmistir. Egitimlere katilan kursiyerlere yapilan
ankette %60.37’sinin sigircilikla, %28.11’inin
koyunculukla ugrastigi ve kisi basina ortalama 9.25 bas
s181r ve 71.12 bas koyuna sahip olduklari tespit edilmistir.
Sahin ve Yilmaz (2008) c¢alismalarinda, isletmelerin
%77.0’sinin biiylikbas hayvanlara, %69.7’sinin kii¢likbas
hayvanlara sahip olduklarini, bunun da isletme basina 4.61
BBHB (Biiyiikbas Hayvan Birimi) biyiikbas, 36.08 bas
kiigiikbas hayvana karsilik geldigini bildirilmektedirler. Bu
degerlerin yapilan bu ¢alismadan elde edilen degerlerden
disiik oldugu gorilmektedir. Tarimsal faaliyetlerle
ugrasanlar icin Orgiitlenme; mevcut sosyal yapi iginde
birlikte karar alma ve sorumluluk bilincine sahip olarak
insan kaynaklar1 ve fiziki imkanlar1 birlestirerek ortak
tutum, davranis ve aligkanliklarin gelistirilmesine olanak
saglayan bir yapilanma olarak tanimlanmaktadir
(Karaturhan ve ark 2014). Buna gore, yapilan bu ¢calismada
ankete katilan kursiyerlerin biiylik cogunlugunun herhangi
bir tarimsal orgiite liye olmadiklari (%53.54), liye olmak
isteyenlerin oranimin ise, %18.58 oldugu belirlenmistir.
Karakaya ve Kiziloglu (2014)'nun ¢alismasinda ankete
katilan yetistiricilerden herhangi bir tarimsal orgiite lye
olmayanlarin orani1 %42 olarak belirlenmis ve bu deger, bu
calismada elde edilen degerden daha diisiik bulunmustur.
Ayrica herhangi bir tarimsal destekten faydalanma
durumu incelendiginde, Kkursiyerlerin = %41.82’sinin
faydalandigi, %58.18’inin faydalanmadig: ifade edilmistir.
Demir ve ark (2015)'nin yaptigl ¢alismada ise, ankete
katilan iireticilerin %87.9'unun devlet tesvigi ya da destegi
aldigy, % 12.1’inin almadig bildirilmistir. Bu degerlerin bu
calismadan elde edilen degerlerden yiiksek oldugu
goriilmektedir.

Yapilan bu ¢alismada elde edilen bulgulara gore, ankete
katilanlarin ~ hayvancilik  faaliyetlerinde  yasadiklari
sorunlarinin sirasiyla; yem ve besleme (%25.75), hayvan
saghg (%21.89), kredi ve destekleme (%8.15), damizlik
(%6.01), bilgi ve egitim (%3.86), altyapt (%3.43),
pazarlama sorunlar1 (%3.00) oldugu tespit edilmistir.
Karakaya ve Kiziloglu (2014)'nun yapmis oldugu anket
calismasi sonuglarina gore ise, yetistirici sorunlarinin
%36’s1 Uriinlerinin pazar imkanlarinin arttirilmasi, yine
%36’s1 veteriner hekim hizmeti konularinda yetkililerden
beklentilerinin oldugu, hayvancilik egitimi konusunda
beklentisi olan yetistiricilerin oraninin ise, %3 oldugu
bildirilmistir. Bu degerler, yapilan bu c¢alisma ile ortak
parametrelerden elde edilen degerlerden (egitim sorunu
hari¢) daha yiiksek oldugu goriilmektedir.

Sonug olarak; kirsal kesimde yasayan insanlar ve ciftciler,
tilke kalkinmasini etkileyen 6nemli aktorlerdir. Kirsal
kesimde yasayan insanlarin ¢ogunlugu gecimini bitkisel
lretim ve hayvanciliktan saglamaktadir. Tarimsal
faaliyetlerde tiretim, gelir ve refah artisinin saglanabilmesi
icin treticilerin etkin bir sekilde bilinglendirilmis olmasi
oldukca 6nemlidir. Van'da tarimsal faaliyetlerle ugrasan
dreticilerin bu sektorde bilinglendirilmesi ve bu
faaliyetleri verimli bir sekilde siirdiirmeleri adina 6nemli
bazi avantajlar bulunmaktadir. Bunlar;

> ilin genis tarim ve mera arazileri sayesinde bol
miktarda yem bitkileri iretiminin yapilmasi sonucu
bitkisel iiretim ve hayvancilik faaliyetleri i¢cin dnemli bir
potansiyelinin bulunmasi,
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> Gelismekte olan 6nemli dis pazarlara yakin ve
geng isgliciiniin fazla ve ucuz olmasi,

> ilin geleneksel iiretim cesitliliginin fazla olmas,

> Tarimsal Kkirliligin diisik olmasi nedeniyle
organik tarim ve iyi tarima elverisli olmasi,

> Yaz donemi sebze ve meyve iliretiminde gec,
doénem hasat bakimindan éneme sahip olmasi,

> ilde bitkisel ve hayvansal iiretimin giderek

artmasinin, tarima dayali sanayinin gelismesine katki
saglama potansiyelinin bulunmasi,

> Cok sayida kiiciikbas ve biiyiikbas hayvanin
bulunmasu.

Bu c¢alismada tespit edilen eksikliklerin ortadan
kaldirilmasi ya da azaltilmasiyla, hedef kitlenin bitkisel ve
hayvansal liretim potansiyellerinin arttirilmasi
mimkindiir. Tespit edilen bazi eksiklikler 6zetlendiginde;

> Verimsiz tarim arazilerinin hububat ve yem
bitkileri tiretiminde kullanilmasi,

> Diisiik verimli hayvanlarin bulunmasi ve kaliteli
damizliklarin temin edilememesi,

> Ciftcilerin arazilerinin kiicik olmasi ve arazi
toplulastirilmasina ihtiya¢ duyulmasi,

> Bolgede tarimsal teknolojinin yeterli diizeyde
kullanilamamasi,

> Ureticilerin ~ bitkisel ve hayvansal {iretim
konusunda yeterli bilgi diizeyine sahip olmamas,

> Bolgede silaj vb. kaliteli kaba yemlerin

yetersizligi ve kalitesiz kaba/kesif yemlerin hayvan
beslemede kullanilmasi,

> Meralarin  verimsiz olmasi, mera otlatma
kurallarina uyulmamasi ve meralarda i¢cme suyu
sorunlarinin olmasi,

> Yem maliyetleri ile irin fiyatlar1 arasinda
ugurum olmasi,

> Hayvan hastaliklar1 ile miicadelenin yetersiz
olmasi,

> Hayvan barmnaklarinin  uygun olmamasi ve
modernizasyon desteklerinin yetersiz olmasi,

> Uriinlerin uygun fiyatlarla pazarlanamamasi,

> Tarimsal faaliyetlerde orgiitlenmelerinin
yeterince yaygin olmamasi,

> Bitkisel ve hayvansal {iretim desteklerinden
yeterince faydalanilamamasi,

> Uygun hayvan besleme yontemlerinin
kullanilmamasi,

> Yasal ya da yasal olmayan sekilde yurtdisindan

getirilen iriinlerin yerli iretimi baskilamasi gibi bahsi
gegen eksiklikler, tarimsal faaliyetlerimizin
gelistirilmesinin o6niinde engel olarak durmaktadir. Bu
engellerin ortadan kaldirilmasinda egitimin biiylik bir
Oneme sahip oldugu agiktir.

TESEKKUR

Bu c¢alismanin 6zeti 21-23 Haziran 2019 tarihinde
Ankara’da diizenlenen Hasat Uluslararasi Tarim ve Orman
Kongresi'nde sozlii bildiri olarak sunulmustur.
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ABSTRACT This study was aimed to investigate the liver of red-legged partridge in regards of morphologic and histologic
features. In this study, the liver tissues of healty ten red-legged partridges were removed and fixed into 10%
formaldehyde solution for 72 hours. After fixation, the liver tissues were dehydrated through a graded alcohol
series to xylene and embedded in paraffin blocks. Obtained sections 5-7 um thickness of sections from
paraffin blocks were stained with Crossman Modified Triple staining and examined for histologic structures.
In morphologic examining, the liver of red-legged partridges consisted of two lobes. In addition, histologic
analysis showed that liver tissue was covered with a thick connective tissue and this connective tissue made
up of many smaller units of liver cells called lobules. Hepatocytes were seen radially round and located
around central vena, which consists of remark cords. The squamous cells and Kupffer cells were observed in
the sinusoidal lining. In conclusion; the results from this study indicated that there were some structural
differences from other bird species, but not functionally.

Keywords: Liver, Morphology, Red-legged partridge

0z Kinali Keklik (Alectoris Chukar) Karacigerinin Morfolojik ve Histolojik Yéonden
Incelenmesi

Bu calisma ile kinali keklik karacigerinin morfolojik ve histolojik yonden arastirilmasi amacglanmistir.
Calismada saglikli on adet kinal keklikten karaciger dokulari ¢ikarildi ve 72 saat boyunca %10 formaldehit
cozeltisinde fiksasyonlar1 saglandi. Fiksasyon isleminden sonra, karaciger dokulari dereceli alkol ksilol
serilerinden gecirilerek dehitratasyonlar1 saglandiktan sonra parafin bloklara gomiildii. Elde edilen parafin
bloklardan 5-7 pm kalinlikta Kkesitler alindi1 ve akabinde Crossman Modified Triple boyas1 yapildiktan sonra
histolojik yapilar incelendi. Morfolojik incelemede kinali keklik karacigerinin iki lobdan olustugu gézlendi.
Histolojik analizde ise kinali keklik karaciger dokusunun kalin bir bag doku ile ¢evrildigi ve bu bag dokunun
karaciger hiicrelerinden olusan lobules adi verilen bir¢ok kiiglik birimler sekillendirdigi belirlendi.
Hepatositlerin yuvarlak olduklar1 ve central ven etrafinda yerleserek remark kordonlarini olusturduklari
goriildi. Sinozoid bosluklarda tek katli yassi epitel hiicreleri ve Kupffer hiicreleri belirlendi. Sonug¢ olarak
calisma bulgular1 kus tirleri arasinda bir takim yapisal farkhliklarin bulundugunu fakat fonksiyonel
degisikliklerin olmadigini gostermistir.

Anahtar Kelimeler: Karaciger, Kinali keklik, Morfoloji

INTRODUCTION functions are performed in the liver, like red blood cells
production, glycogen storage, plasma and protein
. ) synthesis, hormone production and detoxification. Many
regarded as the central organ in the maintenance of energy enzymes are also made, intensified, stored, released and
supply (Dellman an_d Brown 1979; Katz 1992; Dursun mixed into the blood in case of damage in the liver in
1994; Bahadir and Yildiz 2005). It consists of two lobes as hepatocytes (Mert 1997; Dolar 2002; Sarkarati and

known right liver lobe and left liver lobe (Dursun 2002). Douster 2012; Guyton and Hall 2013). Also, it has many
The liver is .digesti_ve system organs and l_ocated in right functions in the body including metabolism of proteins,
hypochondriac region upper abdomen, which plays many fats, carbohydrates and digestive functions, producing
vital functions. The liver is one of the most important secretion of bile (Dibner and Richards 2004; Klein and
organs gland and largest intestine gland. Many vital Enders 2007; Hunigen at al. 2016). The vasculogenesis of

Liver is the largest gland in the body and it can be
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avian liver appears throughout differentiation of the portal
vein, the hepatic artery, and the sinusoids (Deruiter et al.
1993).

The liver of avian is surrounded with a peritoneal layer of
mesothelium and it has some differences from
mammalian’s liver such as absent connective tissue septa
between lobules except in portal area (Schmidt et al.
2003). Also, avian hepatocytes are polyhedral cells with a
large rounded, oval and centrally located nucleus, the
sheets of hepatocytes are separated by sinusoids (Dyce at
al. 2002; Faraj and Al-Bairuty 2016).

Normal gross anatomy and histology of red-legged
partridge’s liver is necessary for revealing of structural
and functional differences between species. Therefore, the
present research has been designed to understand
morphologic and histologic features of red-legged
partridges.

MATERIALS and METHODS

In this study, materials (liver tissues of ten red-legged
partridges) from the thesis study which name is
“Comparative Macroanatomical Study on the Lumbosacral
Plexus of the Magpie (Pica pica) and Chukar partridge
(Alectoris chukar)”, which were obtained from Amasya
Chukar Patridge Hutchery, were used.

Abdominal cavity of killed birds was opened and liver
tissues were removed and fixed into 10% formaldehyde
solution for 72 hours. After fixation period, all liver tissues
were washed under tap water and dehydrated through a
graded alcohol series to xylene and embedded in paraffin
blocks. Obtained sections 5-7 pm thickness of sections
from paraffin blocks were stained with Crossman Modified
Triple staining and examined for histologic structures and
imagined with a light microscope (Nikon Eclipse i50,

Japan).

RESULTS

In the anatomic examining, the liver of red-legged
partridges consisted of two lobes as right and left liver
lobes (Figure 1-C), replaced in right hypochondriac region.
Proventriculus, gizzard, duodenum, gall bladder and
spleen were in the neighborhood (Figure 1-A, B). The left
liver lobe was divided by incisura interlobaris as lobus
hepatis sinister lateralis and lobus hepatis sinister
medialis. On the other hand, right liver lobe was bigger
than the left liver lobe (Figure 1-C). It was observed that
there were traces (impressio proventricularis, impressio
ventricularis, impressio duodenalis, fossa vesical fellae,
impressio lienalis) of proventriculus, gizzard, duodenum,
gall bladder on visceral surface of liver (Figure 1-D). In
addition, histologic analysis showed that liver tissue was
covered a thick connective tissue and this connective
tissue made up of many smaller units of liver cells called
lobules (Figure 2-A). Hepatocytes were seen radially round
and located around central vena, which consists of remark
cords, which were usually arranged as two cell thickness
between the liver sinusoids (Figure 2-B). The squamous
cells and Kupffer cells were observed in the sinusoidal
lining. The parenchyma tissue covered all central zones
which narrowed towards the peripheries. The portal area
consisted of the inter lobular connective septa which
composed the branches of the portal vein, branch of
hepatic artery and usually bile ducts (Figure 2-C, D). The
inter-lobular capillaries penetrate the lobule and pass
through the sinusoidal vessels, which are positioned
between the liver’s lobules (Figure 2-E). The bile duct was
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lined by simple cuboidal epithelium, while the hepatic
artery lined by endothelial cells of the simple squamous
epithelium (Figure 2-F). Also, hepatocyte diameter is
twenty-five microns in histomorphometric measurements.

) 2\

Figure 1. Macroskobic views of red-legged partridge’s
liver. A: Parietal surface of red-legged partridge’s liver, (1);
right liver lobe, (2); left liver lobe, (3); gizzard. B: Neighbor
organs of red-legged partridge’s liver, visceral surface, (1);
right liver lobe, (2); proventriculus, (3); spleen, (4); gall
bladder, (5); gizzard. C: Lobes of red-legged partridge’s
liver, parietal surface, (1); right liver lobe, (2a); lobus
hepatis sinister lateralis, (2b); lobus hepatis sinister
medialis, (Arrow) (ok); incisura interlobaris. D: Traces of
organs on the red-legged partridge’s liver, visceral surface,
(1); impressio proventricularis, (2); impressio lienalis, (3);
fossa vesicae fellae, (4); imperssio ventricularis, (5);
impressio duodenalis.

Figure 2. Histologic wiec of red-legged partridge’s liver,
Crossman Modified Triple staining. A: lower magnification
view of liver, (BD); bile ducts, (CA); central artery, (PA);
portal artery, (PV); Portal vena. B: Portal area of red-
legged partridge’s liver, (BD); bile ducts, (PA); portal
artery, (PV); Portal vena. C: Interlobular septa of liver
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tissue, branches of the portal vein, (PA); portal artery,
(PV); Portal vena. D: Central vena of red-legged partridge’s
liver, (CV); Central vena. E: Capsule of red-legged
partridge’s liver, (Arrows); liver capsule, (Circle);
hepatocyte as polyhedral in shape. F: Higher magnification
of portal area in red-legged partridge’s liver, BD); bile
ducts, (Circle); hepatocyte as polyhedral in shape, (PA);
portal artery, (PV); Portal vena.

variations in the avian of liver histologic architecture. The
results indicated that there were some structural
differences from other bird species, but not functionally,
contributing to  different  studies about the
histomorphology of liver in the avian species.

DISCUSSION and CONCLUSION

Although many studies carried out on this avian species,
the liver is still a new topic in the histomorphological field,
in order to better understand the histomorphology of the
avian species. The present study had revealed that the
histologic and morphologic structure of red legged
partridge’s liver were similar in many avian species
reported previous studies (Akiyoshi and Inoue 2004;
Dibner and Richards 2004; Igbal et al. 2014). However,
there were some differences among species such as
species-specific metabolic activities, and adaptation
changes. The anatomical analysis showed that the liver of
the red legged partridge positioned in the right and left
hepatoperitoneal cavity and consisted of two lobes. This
result similar with previous reports (Dyce et al. 2002; Al-
Aaraji 2015) which attributed that liver position, sizes and
circumference of right and left lobe of liver in red legged
partridges were due to differences in age, breeds, quality
of feeds and environment conditions. Similar with
previous poultry studies (Whitlow 2000; Igbal et al. 2014;
Tasci et al. 2018), our results were confirmed that the right
liver lobe of the poultry liver was bigger than the left liver
lobe, which were composed of incisura interlobaris as
lobus hepatis sinister lateralis and lobus hepatis sinister
medialis. Also, left liver lobe was a large lobed gland and
coved by a thin capsule of continuous connective tissue,
this tissue was subdivided the liver into lobes and provide
physical support.

In our histologic analysis, the red legged partridge’s liver
covered by a thin connective tissue that made up smaller
hepatic lobes and hepatocytes were seen round and
centrally replaced nuclei. Although, this results showed the
similar structure with chicken (Igbal et al. 2014) and quail
(Deruiter et al. 1993), turkey (Al-Aaraji 2015) and
domestic fowl (Akiyoshi and Inoque 2004), the hepato-
sinusoidal arrangement has been largely attributed
metabolic functions including synthesis of bile, plasma
proteins, fibrinogen and prothrombin and the regulation of
blood glucose and lipids. Although, similar to our results,
Quentin (Quentin et al. 2005) has showed that the reticular
fiber supported the liver cords and elastic fibers supported
in capsule and vessels in the chickens, Das et al. (2018)
reported that the hepatic lobules were unclear (except the
hilum) due to a lack of periobular connective tissue. The
general histological structure of the legged partridge’s
liver was mainly similar to those of other avian species. In
conclusion, the comparative histomorphological study of
avian species was less carried out by previous research.
This type of researches provides various data about
differences or similarities in the many fields. This analysis
has demonstrated many similarities and some functional
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ABSTRACT In this study, it was aimed to investigate the antibacterial effects of boric acid (H3BOs) against Listeria (L.)
monocytogenes and Staphylococcus (S.) aureus. The antibacterial effects of boric acid were analyzed according
to the recommendations of the National Committee for Clinical Laboratory Standards (NCCLS). Minimum
inhibitory concentrations (MICs) and minimum bactericidal concentrations (MBCs) of boric acid were
determined as 1/32 (1.93 mg/ml) and 1/16 (3.80 mg/ml) for L. monocytogenes and S. aureus, respectively.
Therefore, it was concluded that boric asid, a by-product of boron, can be used as an alternative antibacterial
agent and more detailed in vitro and in vivo studies is necessary.

Keywords: Antibacterial effect, boric acid, Listeria monocytogenes, Staphylococcus aureus

0z Borik Asitin Listeria monocytogenes ve Staphylococcus aureus’a Karsi
Antimikrobiyel Etkisi

Bu ¢alismada, borik asidin (H3BOs) Listeria (L.) monocytogenes ve Staphylococcus (S.) aureus’a karsi
antibakteriyel etkinliginin belirlenmesi amaglandi. Antibakteriyel etkinliginin belirlenmesinde National
Committee for Clinical Laboratory Standards (NCCLS) kriterleri dikkate alindi. Borik asidin minimal inhibitor
konsantrasyonu (MIK) ve minimal bakterisidal konsantrasyonu (MBK) L. monocytogenes icin 1/32 (1.93
mg/ml), S. aureus icin ise 1/16 (3.80 mg/ml) olarak belirlendi. Sonug olarak, iilkemizin 6nemli yeralti
zenginliklerinden bor madeninin bir yan iriinii olan borik asidin, daha ayrintih in vitro ve in vivo
calismalardan sonra alternatif bir antibakteriyel olarak kullanilabilecegi kanisina varildi.

Anahtar Kelimeler: Antibakteriyel etki, borik asit, Listeria monocytogenes, Staphylococcus aureus

GiRiS Listeria (L) monocytogenes hayvanlarda daha cok
septisemi, meme enfeksiyonlari, sinirsel semptomlar ve
yavru atmalara neden olmaktadir. Etken insanlarda ise
genellikle sepsis, meningoensefalitis, serebrit, febril
gastroenteritis ve ¢esitli fokal lezyonlardan sorumlu
tutulmaktadir. Bakteri genellikle kontamine siit, siit
driinleri, et ve ¢ig sebze gibi cesitli besin maddeleriyle
i ) e X insanlara bulasarak, besin kaynakli salginlara neden
alerjik hastaliklar ile psikiyatri, menopoz ve kanser olmaktadir. Etken bu yoniiyle halk saghg: icin 6nemli bir

tedavisinde yararlanilmaktaduir (Demirtas 2010; Nielsen ve tehdit olarak nitelendirilmektedir (Evirgen 2005; Quinn ve
Meacham 2011; Zan ve ark. 2013). Saglk alanindaki en ark. 2011).

onemli o6zelliklerinden biri antibakteriyel etkisinin

olmasidir. Bu 6zelliginden dolay1 antibiyotik, antiseptik, itaphyl;)codccus“ (S'%, aureus ik gerefkk .insaln gere(l;se
sterilizasyon islemleri ve antibakteriyel kremlerde ayvanmiarda ONEemil - piyojenik —enfexsiyoniara —neden

kullanilmaktadir (Yilmaz 2012; Demirci ve ark. 2015a; olmaktadir. Ozellikle S. aureus’un metisiline direncli suslari
Demirci ve ark. 2015b; Yakinci ve Kok 2016). Son yillarda (MRSA,) uzun siredir . oluml.e sonl}g}an?bllen
tekstil sanayinde antibakteriyel o6zellikli nanoteknolojik enfeksiyonlara yol acarak, blrqu insanmn._6liminden
kumaslarin tiretiminde de bor irinlerinin kullanimiyla sorumlu tutulmaktadir. MRSA ilk kez 1961 yhnda

ilgili calismalarin yapildig: bildirilmektedir (Akbar ve ark. tanlmlan.dlktanv sonra tim dinyada 6n<.3mli bir saghk
2017). problemi oldugu anlasilmistir. Kisaca, bir¢ok S. aureus

susunda oldugu gibi ozellikle MRSA gilinlimiizde hem

Bor, dogada bilesikler halinde bulunan ve olduk¢a farkl
alanlarda kullanilan bir elementtir. Bor ve bor
triinlerinden iletisim araglari, savunma, tekstil, tarim, cam,
seramik, ingaat ve ila¢ sanayisinden enerjiye kadar pek ¢ok
alanda yararlanilmaktadir (Kuru ve Yarat 2017). Bor
irinlerinden saglhk alaninda ise dis, kemik, eklem ve
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beseri hekimlikte hem de veteriner hekimlikte 6nemini
korumaktadir (Quinn ve ark. 2011; Sen ve Ozdemir 2016).

Antibiyotiklerin kesfiyle birlikte enfeksiyoz hastaliklarin
tedavisinde yeni bir déonem baslamis olmasina karsin,
zaman igerisinde degisik nedenlere bagh olarak bakteriler
tarafindan bir¢cok antimikrobiyel maddeye karsi direng
gelistirilmistir.  Glinimiiziin  6nemli halk  saghg
sorunlarindan olan antimikrobiyel madde direngliligi, yeni
kusak maddelerin kullanimimi zorunlu hale getirmistir.
Mikroorganizmalarda gelisen degisik antimikrobiyel
madde direnglilik mekanizmalariyla, hastane kaynakh
enfeksiyonlar  olarak  adlandirilan  yeni  saghk
problemleriyle son zamanlarda daha fazla
karsilasilmaktadir.

Gergeklestirilen bu ¢alismada, 6nemli saglk sorunlarina
neden olan ve zamanla g¢esitli antimikrobiyel maddelere
kars1 direng gelistiren L. monocytogenes ve S. aureus’a
karsi, Diinya’daki en 6nemli rezervleri iilkemizde bulunan
bor madeninin bir yan {rini olan borik asidin

antibakteriyel etkinliginin ortaya konulmasi
amaclanmistir.

MATERYAL ve METOT

Bakteri Suslar1

Calismada, Balikesir Universitesi Veteriner Fakiiltesi
Mikrobiyoloji Anabilim Dali ile Besin Hijyeni ve Teknolojisi
Anabilim Dali Kiiltiir Koleksiyonlarindan saglanan L.
monocytogenes (ATCC® 7644) ve S. aureus (ATCC® 25923)
suslar1 kullanildi.

Bakteri Sulandirmalarinin Belirlenmesi

Bakteri Kkiiltiirlerinden Brain Heart Infussion Broth’a
(BHIB, pH: 7.2) (299070, BD, France) ekimler yapilarak,
37°C'de ve aerobik ortamda 24-48 saat inkube edildi.
Ureyen bakteri Kiiltiirlerinden cizme yontemiyle Brain
Heart Infussion Agar’a (BHIA, pH: 7.2) (53286, BD, France)
pasaj yapilarak, kiiltiirlerin saflik kontrolleri yapildi.
BHIB'ta iireyen saf bakteri kiiltiirlerinden alinarak, steril
fizyolojik tuzlu suda (FTS, pH: 7.2), logz tabanina goére 10
kath sulandirmalar yapildi. Her sulandirmadan 2 adet
BHIA’a ekimler yapilarak, 37°C’de ve aerobik ortamda 24
saat inkube edildi. Ureyen koloniler ¢ciplak gozle sayilarak,
cfu/ml olarak sayilar1 saptandi. Boylece yaklasik olarak
McFarland Standart Tiip No: 0.5 yogunlugunda bakteri
sulandirmalari belirlendi (Arda 1985).

Borik Asidin Minimal inhibitér Konsantrasyonu (MiK)
ve Minimal Bakterisidal Konsantrasyonunun (MBK)
Belirlenmesi

Borik asidin MiK ve MBK degerlerinin belirlenmesinde
National Committee for Clinical Laboratory Standards
(NCCLS) kriterleri dikkate alindi1 (NCCLS 2000). Calismada
ticari borik asit (H3BOs, M: 61.83 g/mol) (A2940,
Applichem, Darmstadt, Germany) kullanildi. MBK amaciyla
borik asit iceren FTS ile dilue edilen bakteri
sulandirmalarinin her birinden 2 adet BHIA’a ekimler
yapilarak, 37°C’de ve aerobik ortamda 24 saat iretildi.
Bakteri iiremeleri ¢iplak gozle degerlendirildi.

Pozitif ve Negatif Kontroller

Calisma kapsaminda pozitif kontrol olarak borik asit
icermeyen bakteri kiltlirti (McFarland No: 0.5), negatif
kontrol olarak ise bakteri icermeyen steril distile su
kullanild1 ve degerlendirmeler ayni sekilde c¢iplak gozle
yapildi.

BULGULAR
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Bakteri Sulandirmalar

Teste kullanilan bakteri sulandirmalari L. monocytones igin
2.4X106 cfu/ml, S. aureus igin ise 1.8X106 cfu/ml olarak
belirlendi (Sekil 1 ve 2).

e .—:hr..-,

Sekil 1. Logz tabanina gore 10 kath dilusyonu yapilan L.
monocytogenes (BHIA).

Figure 1. 10 fold dilution of L. monocytogenes based on
logz (BHIA).

Rt o

Sekil 2. Logz tabanina gére 10 kath dilusyonu yapilan S.
aureus (BHIA).

Figure 2. 10 fold dilution of S. aureus based on logz (BHIA).

Borik Asidin MiK ve MBK Degerleri

Borik asidin MIK ve MBK Kkonsantrasyonu L.
monocytogenes igin 1/32 (1.93 mg/ml), S. aureus igin ise
1/16 (3.80 mg/ml) olarak belirlendi (Sekil 3 ve 4) (Tablo
1).
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Sekil 3. Borik asidin L. monocytogenes iizerine MIK
gostergesi.

Figure 3. MIC values of boric acid for L. Monocytogenes.

Sekil 4. Borik asidin S. aureus iizerine MiK géstergesi

Figure 4. MIC values of boric acid for S. aureus

Tablo 1. Borik asidin L. monocytogenes ve S. aureus
lizerine olan MIK degerleri

Table 1. MIC values of boric acid for L. monocytogenes and
S. aureus

Sulandirma Borik  Molarite Normalite

Bakteri tirii  °T2™ asit

miktari

(mg/ml)
L. 1/32 1.93 0.03125 0.09375
monocytogenes
S. aureus 1/16 3.80 0.0626 0.1875
TARTISMA ve SONUC

flk antibiyotigin Alexander Fleming tarafindan kesfinden
itibaren cesitli bakteriler, farkli antibiyotiklere kars1 direng
gelistirmistir (Quinn ve ark. 2011). Diinya Saghk Orgiitii
yayimladigi bildirilerle yeni antibiyotiklerin
kesfedilmemesi durumunda ¢ok 6nemli saglik sorunlarinin
yasanabilecegine dikkat cekmektedir (WHO 2014). Bu
nedenle ¢alismamiz, bor madeninin Diinya’daki en 6nemli
rezervi konumundaki iilkemize ait bu elementin bir yan
irini olan borik asidin L. monocytogenes ve S. aureus’a
karsi antibakteriyel etkinliginin belirlemesine ydnelik bir
0n ¢calisma olarak gergeklestirildi.

Bor ve bor driinleri saghk alaninda antimikrobiyel
ozelliginden dolay1 antiseptik olarak lens soliisyonlarinda,
kremlerde, gargara ve g6z damlalar1 gibi bir¢cok tibbi
iriniin bilesiminde bulunmaktadir (Baker ve ark. 2009;
Demirci ve ark. 2015b; Kuru ve Yarat 2017).

Diger yandan kemik ve eklem hastaliklariyla, alerjik
hastaliklar, yanik tedavileri, yara iyilesmesi, psikiyatri ve
menopoz tedavileriyle niikleer tipta borla nétron aranmasi

gibi olduk¢a genis alanlarda kullanilmaktadir (Baker ve
ark. 2009; Nielsen ve Meacham 2011; Yakinci ve Kok 2016;
Kuru ve Yarat 2017). Borik asit ise genellikle antiseptik,
bocek ilac1 ve koku gidericilerde kullanilan, suda ¢oziinen,
kokusuz ve beyaz renkli kristallerden olusan inorganik bir
maddedir. Antibakteriyel 6zellige sahip olan borik asit,
Wilhelm Holmberg tarafindan bulunmus olup, siilfiirik
asidin yan iriinii olarak ortaya ¢ikmistir (Haesebrouck ve
ark. 2009; Yilmaz 2012).

Diinyanin farkli bolgelerinde ¢esitli bakterilere karsi yogun
olarak yeni antibakteriyellerin gelistirilmesine yo&nelik
calismalar devam etmektedir (Concia ve ark. 2016). Bazi
arastiricilar ise borik asidin aktibakteriyel etkinliginin
belirlenmesine yonelik ¢alismalar gergeklestirmistir.
Haesebrouck ve ark. (2009), %2’lik borik asit ve %2’lik
asetik asitin esit miktarlarda karistirilmasiyla elde edilen
solisyonun 1/2 ve 1/4lik sulandirmalarinda, 5X107
cfu/ml miktarindaki S. pseudintermedius’'u 30 dakikada
inaktive ettigini, borik asidin s6z konusu aktivitesi icin
asetik asitle birlikte kombine edilmesinin daha etkili
sonuglar verdigini rapor etmislerdir. Ulkemizde insanlarda
yapilan bir c¢alismada, agiza uygulanan borik asit
soliisyonunun Enterococcus faecalis Uzerine giicli
aktibakteriyel etki gosterdigi bildirilmistir (Zan ve ark.
2013). Yilmaz (2012), borik asit ve boraksin S. aureus,
Acinetobacter septicus, Escherichia coli ve Pseudomonas
aeruginosa’ya kars1 MiK ve MBK degerlerini sirayla 3.80
mg/ml, 3.80 mg/ml, 7.60 mg/ml ve 7.60 mg/ml olarak
saptadigini bildirmistir. Gergeklestirilen bu c¢alismada,
borik asidin MiK ve MBK degerleri L. monocytogene igin
1/32 (1.93 mg/ml), S. aureus igin ise 1/16 (3.80 mg/ml)
olarak belirlenmistir. Bu c¢alismadan elde edilen borik
asitin S. aqureus iizerine olan antibakteriyel etki degeriyle,
Yilmaz (2012) tarafindan gergeklestirilen calismadan elde
edilen deger, birbiriyle benzerlik goéstermektedir. Bu
durum, borik asitin S. aureus iizerine olan antibakteriyel
etkinliginin 3.80 mg/ml oldugunu gostermektedir. Bu
calismada L. monocytegenes igin belirlenen antibakteriyel
etkinligin S. aureus’a gore diisiik degerde bulunmasi, L.
monocytegenes’in  S. aureus’a gore borik asidin
antibakteriyel etkinligine daha duyarli olmasi veya S.
aureus’'un hiicre yapisimin daha giigli olmasiyla
aciklanabilir.

Sonug olarak, 6nemli insan ve hayvan patojenleri olan L.
monocytegenes ve S. aureus’a karsi borik asidin
antibakteriyel etkinlik bakimindan 6énemli bir potansiyele
sahip oldugu, bu nedenle farkli bakteri tiirlerini iceren
daha ayrintili in vitro ve in vivo ¢alismalarin yapilmasinin
faydali olacagi kanisina varildi.
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ABSTRACT

In this study; intercellular molecule-1 (ICAM-1), Tumor necrosis factor a (TNF-a), Interleukin-6 (IL-6),
Interleukin-8 (IL-8) and C-reactive protein (CRP) levels were evaluated in neonatal calves with presumed
septicemia. The material of this study consisted of a total of 30 calves. Study group consisted of 20 septicemic
calves and 10 clinically healthy calves and with same breed and weight and their ages were between 1 and 10
days. The statistical analysis indicated that leukocyte (WBC), red blood cell (RBC), hematocrit (Hct)
hemoglobin (Hb) and mean corpuscular haemoglobin concentration (MCHC) values in neonatal calves with
presumed septicemia were higher than those of the control group (P<0.05), whereas PLT values of neonatal
calves with septicemia were lower than those of the control group (P<0.05). The levels of ICAM-1, TNF-a, IL-
6, IL-8 and CRP values in septicemic calves were higher than those of the control group (P<0.05). As a result,
it was concluded that analyzes of TNF-q, IL-6, IL-8 and particularly ICAM-1 concentrations may be considered
in evaluating the severity and prognosis of patients with septicemia, as well as monitoring the efficacy of the
treatment of the disease.

Keywords: Calf, Septicemia, Acute Phase Proteins, Cytokines, Intercellular adhesion molecule-1

0z

Septisemi Siipheli Yenidogan Buzagilarda Hiicrelerarasi1 Adhezyon Molekiil-1
(ICAM-1), Tiitmér nekroz faktérii a (TNF-a), interlokinler (IL-6, IL-8) ve C-reaktif
protein (CRP) Seviyelerinin Degerlendirilmesi

Bu calismada; septisemi siipheli yenidogan buzagilarda hiicreler arasi molekiil-1 (ICAM-1), Tiimér nekroz
faktori o (TNF-a), Interlékin-6 (IL-6), interlokin-8 (IL-8) ve C-reaktif protein (CRP) diizeyleri degerlendirildi.
Bu ¢alismanin materyalini ayni cins ve kiloya sahip ve yaslar1 1-10 giin arasinda degisen 20 septisemik buzagi
ile 10 saglikh buzag olmak iizere toplam 30 buzag: olusturdu. istatistiksel analizde, septisemili buzagilarin
l6kosit (WBC), eritrosit (RBC), hematokrit (Hct) hemoglobin (Hb) ve ortalama korpiiskiiler hemoglobin
konsantrasyonu (MCHC) degerleri kontrol grubunun ayni parametrelerine gore yiiksek tespit edilirken (P
<0.05), septisemili yenidogan buzagilarin PLT degerleri kontrol grubunun PLT degerlerine gore diisiik (P
<0.05) saptandi. Septisemik buzagilarda ICAM-1, TNF-q, IL-6, IL-8 ve CRP degerleri kontrol grubunun ayni
degerlerine gore anlamli diizeyde yliksek tespit edildi (P<0.05). Sonug olarak, TNF-«, IL-6, IL-8 ve 6zellikle
ICAM-1 konsantrasyonlarinin analizlerinin septisemili vakalarda hastaligin siddetini ve prognozunu
degerlendirmede yararli parametreler olabilecegi, bununla birlikte bu parametrelerin tedavi etkinliginin
takibinde g6z 6niinde bulundurulmasi gereken parametreler olacagi kanisina varildi.

Anahtar Kelimeler: Buzagi, Septisemi, Akut Faz Proteini, Sitokin, Hiicre arasi Adhezyon Molekiil-1

INTRODUCTION leads to yield loss and death in neonatal calves such as

bacterial, viral, protozoal agents, environmental stressors

The neonatal period is one of the most critical stage in the and other diseases. These factors can result in serious
development of farm animals, because morbidity and economic losses (Bellows 2007). Among these etiological
mortality rates of various diseases are highest during this factors, septicemia in calves may also develop by passive

period (Hammon et al. 2013). There are lots of factors that

transfer failure and exposure to invasive infectious agents

Corresponding author: Siileyman KOZAT 167
Van Yiiziincii Y1l Univ., Veteriner Fak., I¢ Hastaliklar1 AD, Van, Tiirkiye. e-mail: skozat@hotmail.com


http://dergipark.gov.tr/vanvetj

[Yakup AKGUL et al.]

Van Vet J, 2019, 30 (3) 167-173

(Basoglu et al. 2004; Kozat 2018). Septicemia is the
entrance of microorganisms and toxins into blood flow and
coexisting of general inflammation with host response
(Karadal 2009). Infectious agents, such as bacteria, viruses,
and fungi are the ones that begin with the stimulation of
the immune system and lead to death as a result of
multiple organ failure (Camcioglu and Ayta¢ 2007).
Although there have been several studies on septicemia in
humans and animals at the present, the subject of
pathophysiology of the disease has not yet been clarified at
the desired level. In this context, sufficient information
related with the function of a large number of endogenous
mediators emerging within the septicemia process has not
been achieved in ongoing studies. For this reason,
performing advanced diagnostic methods and advanced
techniques of treatment has not been able to provide the
desired results. Intensive studies on the function of these
mediators in the inflammatory process caused by
septicemia are still on going. A number of mediators with
different functions such as interleukins,
polymorphonuclear cell complexes, interferons,
macrophages, arachidonic acid metabolites, toxic oxygen
metabolites occur after the initiation of the inflammation
(Austgulen et al. 1997; Akgul et al. 2019). With the passage
of microorganisms or toxins through the epithelial layer
and into the subepithelial tissue, existing monocytes and
macrophages recognize non-indigenous microorganisms
entering the body and send the necessary signals to the
adhesion molecules in the environment. This signaling
event begins to release many cytokines such as TNF-q, IL-
6, and IL-8 (Lofstedt et al. 1999; Basoglu et al. 2004; Ercan
etal. 2014). Indeed, according to related studies; cytokines
reach the highest levels in blood plasma and serum within
60-180 minutes during the development of bacteriemia
and endotoxemia (Hack et al. 1989; Wakabayashi et al.
1991). High levels of cytokines are currently used in early
detection of septicemia in newborns and adults (Waage et
al. 1989; Bone et al. 1992; Lofstedt et al. 1999; Basoglu et
al. 2004; Ercan et al. 2014). The release of cytokines varies
depending on the type of pathogens (bacteria or viruses
etc.) (Akgul et al 2019; Steel and Whitehead, 1994; Ercan
etal. 2014). Increase in cytokines, especially IL-1, IL-6, and
TNF-al, in acute and chronic inflammatory events causes a
release of acute phase proteins in the liver (Gokge and
Bozukluhan 2009; Ceciliani et al. 2012; Akgul et al. 2019).
Adhesive molecules are molecules that act in cellular and
cell-matrix interactions, and are released from endothelial
cells, mononuclear cells and granulocytes. The appearance
of these molecules on the surface of the cell takes about 2-
4 hours (Barlow and Huntley 2000). They continue to exist
and increase within 12-16 hours and maintain their
presence for about 24-72 hours with continued
stimulation of cytokines in the environment (Adams et al.
1990; Endo et al. 1995; Austgulen et al. 1997; Horadagoda
et al. 2002). Adhesion molecules play an important role in
the development of immunity and inflammatory response.
Cells involved in the protection of the body exit the veins
and go into the interstitial tissues and adhere to foreign
microorganisms and destroy these microorganisms with a
cytotoxic effect. This process is due to adhesion molecules
(Mackay and Imhof 1993; Akgul et al. 2019). Numerous
studies have been carried out on the importance of
cytokines, acute phase proteins and adhesion molecules
used in identifying septicemia in humans and animals
(Hack et al. 1989; De Bont et al. 1993; Deveci et al. 2002;
Lee et al. 2003; Petersen et al. 2004). Although the
significance of these metabolic stimulants is not known in
the course of the disease, information on the effectiveness
of the diagnosis is still limited. Despite the fact that a large
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number of parameters can determine the activity of
inflammation, this is not enough to control the effect on
patients and the response to treatment for serious disease
patterns. Okusawa et al. (1988) have proven that TNF-a
has reached high levels. Similarly, in a study conducted by
Pohlman et al. (1986) on rabbits, it was shown that TNF-a
increases body heat and increases the adhesion of
neutrophils. In a similar study by Rothstein and Schreiber
(1988) on rats; it has been shown that systemic toxemia
occurs when low doses of TNF-a are given to healthy rat,
and a lethal shock occurs when TNF-a is given along with
various bacteria. Dinarello (1991) indicated that adhesion
molecules, as well as conventional methods of treatment,
can be used in animals subjected to septic shock.
Wakabayashi et al. (1991) reported that a significant
increase in TNF-a levels was observed in bacteremia
caused by E. coli and S. epidermidis, and necrosis of the
liver, which developed simultaneously with leukopenia,
thrombocytopenia, hypotension and infiltration of
neutrophils. Basoglu et al. (2004) studied serum TNF-a
levels in neonatal septicemic calves and determined TNF-a
serum levels of healthy calves as 234+115 pg/ml, and the
levels in septicemic calves were 3.380+699 pg/ml. In
addition, the researchers suggested that the level of TNF-a
should be above 464 pg/ml in septicemic calves in order to
be positive. In another study performed by Barton and
Collates (1999), TNF-a and IL-6 levels increased to
2134548 pg/ml and 3.018+8.022 pg/ml, respectively.
Nevertheless, Morris et al. (1990; 1992) indicated that IL-6
levels increased in endotoxemia cases, and this increase
was in parallel with the clinical data and laboratory
parameters of the disease. Again, in a study conducted by
MacKay et al. (1991) on endotoxemic horses; it was found
that TNF-a levels increase during the course of the disease.
Regarding acute phase proteins, Bayraktar et al. (2005)
conducted a study on brucellosis in cattle, expressed the
idea that the levels of CRP can be used as a supplement to
the diagnosis. Likewise, Lee et al. (2003) stated that CRP
reaches a high level in infections. Similarly, Bozukluhan et
al. (2016) found in studies of cattle infected with brucella,
that CRP levels were increased.

Kozat and Ozkan (2018) reported an increase in ICAM-1
concentrations in calves infected with M. bovis. With
respect to this topic, Cowley et al. (1994) found that serum
ICAM-1 levels in patients with systemic inflammatory
response syndrome (SIRS) were high. In the same study, it
was found that ICAM-1 levels were higher in patients with
multiple organ failure. Again in a similar study Kayal et al.
(1998) reported that ICAM-1 levels in patients with
septicemia increased in plasma in parallel with the
development of multiple organ failure. Similarly, in a study
by Sessler et al. (1995), it was found that the level of ICAM-
1 in serum was significantly higher in moribund patients
with septic shock than in patients who survived. Similarly,
Deveci et al. (2002) found that serum levels of ICAM-1 in
septicemic children were an important predictor of
diagnosis and prognosis of the disease. In the same way,
Endo et al. (1995) expressed the view that the prognosis
was poor in patients with multiple organ failure due to
septicemia and high levels of ICAM-1, and adhesion
molecule levels rapidly declined during healing as a result
of treatment. In another study, Whalen et al. (2000)
reported a significant increase in ICAM-1 levels in blood
samples in children with multiple organ failure due to
septicemia. Similarly, in a study conducted by Austgulen et
al. (1997); the levels of ICAM-1 in neonatal septicemic
children are high and can be used to diagnose the disease.
As can be understood from the studies, it has been
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reported that levels of ICAM-1, TNF-o, IL-6,
IL-8 and CRP may contribute to the early diagnosis of
septicemia and mortality (Adams et al. 1990; De Bont et al.
1993; Austgulen et al. 1997; Deveci et al. 2002). The main
goal of this study is to determine the levels of ICAM-1,
TNF-q, IL-6, IL-8 and CRP which are useful in diagnosis
and prediction of calf septicemia.

MATERIALS and METHODS

The study material was collected from a total of 30 calves,
10 healthy and 20 septic calves aged 1 to 10 days,
delivered to the clinics of Veterinary Faculty of Yuzuncu Yil
University. All calves were evaluated according to body
temperatures, changes in general condition, respiratory
and heart rates, appetite, environment, reflection to the
current situation, the presence of diarrhea, changes in
mental status and dehydration. In addition to these
findings, calves that did not receive any medication
included to the study. This research was approved
(21/05/2015 and 27552122-295) by the Animal Research
Ethics Committee of Van Yuzuncu Yil University in Van,
Turkey.

Analysis of hematological parameters

To analyze hematological parameters according to the
procedure, blood samples taken from the jugular vein in
both healthy and septicemic calves was placed in
anticoagulant tubes. Hematocrit (Hct), hemoglobin (Hb)
concentration, leukocyte count (WBC), red blood cells
(RBC), mean corpuscular haemoglobin concentration
(MCHC) and platelet count (PLT) were analyzed at the
same day (QBC Vetautoreader®-Idexx).

Analysis of biochemical parameters

To analyze the biochemical parameters, blood samples
was taken from the jugular vein from both healthy and
septicemic calves and placed in coagulant free tubes and
centrifuged at room temperature at 3000 rpm/10 min for
the removal of serum (Rotofix32®-Hettich). From the
obtained sera, ICAM-1 (catalog number MBS017452), TNF-
a (catalog no: MBS2611057), IL-6 (Interleukin 6, catalog
no: MBS887062), IL-8 (catalog no: MBS008105) and CRP
(catalog no: MBS887532) concentrations were measured
by ELISA device (DAS, Italy) according to the kit
procedures.

Analysis of microbiological agents

For microbiological analysis, blood samples from the
jugular vein of both healthy and calves with septicemia

were taken on condition that they were not in contact with
air and 5-10 ml of blood in each tubes were placed in 30 ml
bottles with aerobic and anaerobic cultures (Bact/Alert®).
Blood culture bottles containing blood samples were sent
to the Microbiology Laboratory of the Medical Faculty of
Yuzuncu Yil University for bacteriological identification
and placed in device for Blood Culture (Bact/Alert® 3D
Left Combination Module). For bacteriological isolation,
aerobic (sheep bloody agar, McConkey agar and Eosin
Methylen Blue Agar-Salubris®) and anaerobic (Shadler
liquid medium and Anaerob Agar-Salubris®) nutrient
media were used. The performed factor analysis showed
that the presence of septicemia is final. The isolated
bacteria were identified by automated microbiological
systems BD Phoenix (Becton Dickinson, USA) at the level of
the genus and species and the results of the antibiogram
analysis were presented.

Descriptive statistics for the studied features are
presented as mean and standard deviation. The
Independent two-sample t-test was used to compare
groups for these characteristics. For all statistical analyses,
IBM SPSS ver. 20 software was used.

RESULTS

Clinical findings

According to clinical examination of healthy animals, there
were no health problems, and the body condition was in
normal level depending on age and sex. Body
temperatures of healthy calves were determined as
37.86£1.32 °C. Body temperatures of septicemic calves
was found as 38.40£2.10°C. However, it was also found
that dehydration, weakening of the suction reflex and
diarrhea were most common, while the vast majority of
the calves in the severe group were lying down, completely
lost interest to the environment, had decreased suckling
reflex, changes in mental status and strong dehydration.

Results of hematological parameters

In this study, hematological parameters of septicemic
calves are presented in Table 1.

In statistical analysis, WBC, RBC, Hct, Hb and MCHC values
of neonatal calves with septicemia were higher than those
of the control group (P<0.05), whereas PLT values of
neonatal calves with septicemia were lower than those of
the control group (P<0.05).

Table 1. Hematological parameters in healthy and calves with septicemia

Control group

Septicemia group

Parameter (n=10) X+SD (n=20) X+SD
WBC (103/mm3) 13.79+3.41a 27.67+ 12.10b
RBC (106/mm?3) 9.95+1.38a 10.25+2.43b
Hct (%) 37.88+3.862 41.49+11.105b
Hb (g/dl) 11.96+1.27a 13.63£3.10b
MCHC (g/dI) 31.53+1.382 33.3945.14b
PLT (103/mm3) 302+168 250+18b

X 4+ SD: mean # standart deviation.

a, b: Different lower cases in the same column represent statistically significant differences (P<0.05).
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Table 2. Serum ICAM-1, TNF-q, IL-6, IL-8 and CRP levels in healthy and calves with septicemia

Control group
Parameter (n=10)
x+SD

Septicemia
(n=20)
x+SD

ICAM-1 (ng/L) 414.77+266.10a

TNF-a (ng/L) 306.53+87.21a
IL-6 (ng/L) 538.77+259.98a
IL-8 (ng/L) 66.40+46.372
CRP (ng/L) 13.64+3.682

1205.225+450.10b
469.10£15.10P
1101.81+313.85P
217.27+£93.39b
24.19+7.51b

X+SD: mean + standart deviation.

a, b: Different lower cases in the same column represent statistically significant differences (P<0.05).

Results of biochemical parameters

Biochemical results are presented in Table 2. ICAM-1, TNF-
a, IL-6, IL-8 and CRP values in septicemic calves were
higher than those of the control group (P<0.05).

Results of microbiological parameters

According to the results of blood culture tests E. coli,
Enterococcus faecalis, Enterococcus faecium,
Staphylococcus  aureus,  Streptococcus — pneumonia,
Campylobacter fetus, Salmonella spp. and Bacillus spp. were
isolated and identified.

DISCUSSION

Despite numerous studies in the treatment of neonatal calf
diseases were undertaken, a high mortality rate for these
diseases remains an important problem (Citil and Gokge,
2013, Kozat and Tuncay, 2018). In this regard, high
mortality and serious economic losses occur in our
country, especially after calf birth (Cakiroglu et al. 2010;
Citil and Gokee, 2013; Kozat, 2018). In this context, sepsis
is known as a fatal disease, because of the rapid onset of
septicemia and the septic shock that causes multiple organ
failure. For this reason, this disease has become an
important subject that many researchers are currently
considering. In this context, studies on early diagnosis and
treatment of this disease have continued to reduce high
mortality in neonates (Michaels and Banks 1988; Gerros et
al. 1995; Doellner et al. 1998; Doellner et al. 2001).

The number of red blood cells can be reduced in the
process of the disease, and sepsis becomes more
noticeable in a prolonged inflammatory process. In fact,
according to various studies, important changes in the
blood profile may occur in neonatal septicemic calves
(Gerros et al. 1995; Lofstedt et al. 1999). However, it has
also been reported that there cannot be a rapid change in
erythrocyte levels during the first 72 hours of infection
(Weinberg et al. 1988; Barton and Collates 1999; Deveci et
al. 2002; Basoglu et al. 2004). Similarly, it was noted that
in this study there was significant change in the level of
red blood cells, since both groups of patients were at the
initial stage of infection (Table 1). On the other hand, WBC,
RBC, Hct, Hb and MCHC values of neonatal calves with
septicemia were higher than those of the control group
(P<0.05), whereas PLT values of neonatal calves with
septicemia were lower than those of the control group
(P<0.05). It was found that changes and increase in total
leukocyte counts are consistent with previous studies
(Lofstedt et al. 1999; Deveci et al. 2002; Basoglu et al.
2004; Ercan et al. 2014).
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In parallel with changes in the blood profile of septic
animals, clinical data soon begin to appear in sick animals
(Adams et al. 1990; Gerros et al. 1995; Barton and Collates
1999; Horadagoda et al. 2002). In these animals,
symptoms such as alterations in body temperature,
tachycardia, depression, loss of appetite, loss of suckling
reflex and changes in mental status are considered to be
major clinical symptoms (Michaels and Banks 1988,
Gerros et al. 1995, Lofstedt et al. 1999, Basoglu et al.
2004). Similarly, findings obtained in this study supports
the datas of the above researchers.

A number of studies on the process of septicemia in
humans (Dinarello 1991; Deveci et al. 2002;) and animals
(Bozukluhan et al. 2016) have been carried out, which
have shown that several microorganisms activate a large
number of adhesion molecules, cytokines and acute phase
proteins after they enter the body (Adams et al. 1990; Ay
et al. 1998; Bayraktar et al. 2005; Kozat and Ozkan 2018).
In this study, the level of the stated mediators (ICAM-1,
TNF-a, IL-6, IL-8, and CRP) in blood plasma or serum after
infection with microorganisms in neonatal calves infected
with sepsis was observed to determine to what results this
would lead. In this context, numerous studies have been
conducted in human medicine, where the ICAM-1 adhesion
molecule plays an important role in many stages of the
inflammatory process (Austgulen et al. 1997; Ay et al.
1998; Deveci et al. 2004; Terekeci et al. 2008).

There are several studies showing that ICAM-1 may be an
important diagnostic marker for septic diseases in human
medicine (Cowley et al. 1994; Endo et al. 1995; Deveci et
al. 2004; Terekeci et al. 2008). Sessler et al. (1995)
reported that ICAM-1 levels markedly increased in
patients with septic shock. Cowley et al. (1994) found that
in patients with systemic inflammatory response
syndrome, ICAM-1 serum levels were significantly
increased. The same researchers stated that ICAM-1 levels
were present in high concentrations in patients with
multiple organ failure. In a similar study, Kayal et al.
(1998) showed that ICAM-1 levels increase in plasma in
patients with sepsis in parallel with the syndrome of
multiple organ failure. Similarly, in a study conducted by
Endo et al. (1995); it was suggested that the prognosis is
worsened in patients with multiple organ failure due to
septicemia and high levels of ICAM-1, and adhesion
molecule levels rapidly declined during healing as a result
of treatment. Whalen et al. (2000) reported a significant
increase in ICAM-1 levels in blood samples in children with
multiple organ failure due to septicemia. Similarly, in a
study conducted by Austgulen et al. (1997); the levels of
ICAM-1 in neonatal septicemic children are high and can
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be used for diagnosing the disease. However, there are also
studies suggest that ICAM-1 cannot be used as a single
marker in patients with septicemia (Cowley et al. 1994;
Deveci et al. 2002). Although ICAM-1 is the subject of
several studies in the field of human medicine, there are
not enough studies related with this subject in veterinary
field (Kozat and Ozkan 2018). In this study, it was found
that significant changes in the level of adhesion molecules
occurred within the first 24-48 hours from the onset of
infection in calves with septicemia and that these changes
may be used to diagnose the disease. However, it was
concluded that early treatment of septicemia and related
scientific research in this direction could prevent the
disease.

It is understood that various studies have been conducted
in different parts of the world regarding the levels of
cytokines in the development of septicemic diseases in
animals (Horadagoda et al. 2002; Basoglu et al. 2004). In
these studies, several cytokines and acute phase proteins
were shown to be important for the diagnosis of the
disease (Adams et al. 1990; Waage et al. 1989; Barton and
Collates 1999; Akgul et al. 2019). It is emphasized that
these mediators are especially important for TNF-a, IL-6
and IL-8, and that these mediator levels increase in septic
human diseases (Martin et al. 2001; Mehr et al. 2001).
Despite detailed studies of cytokine levels are present for
the treatment of septicemic diseases in human medicine
(Martin et al. 2001; Mehr et al. 2001), research on this
topic in animal medicine is still at an insufficient level. On
the topic of animal diseases, Murtaugh et al. (1996) found
that, cytokines such as IL-6, IL-8 and TNF-a increase in
animal diseases. Similarly, in another study conducted by
Dandona et al. (1994) following the administration of
endototoxins to experimental animals, they found that
TNF-a and IL-6 levels increased within the first 2-3 hours
and continued to grow to 4 hours, but after 24 hours
plasma levels were too low to measure. Natanson et al.
(1989) studied endotoxemia in dogs and found a rise in
TNF-a concentrations. In a similar way, Barton and
Collates (1999) studied the level of cytokine changes in
horses with detected endotoxemia and reported an
increase in TNF-a and IL-6 levels. Besides, Nakajima et al.
(1997) studied coliform bovine mastitis and found that
plasma levels of TNF-a and IL-6 were significantly higher
than those in the control group. Similarly, in an
experimental study conducted by Horadagoda et al. (2002)
on calves, it was reported that the serum TNF-a level
reached the highest level in the first hour of P. haemolytica
infection, but then quickly fell to an undetectable level
within 4 hours. Caswell et al. (1998) found that, in cattle
with pneumonia, IL-8 levels in bacterial and viral
pneumonia were measured and IL-8 levels found in
patients with bacterial origin were significantly higher
than levels in patients with viral origin. Adams et al.
(1990) found a marked increase of TNF-a level in cases of
endotoxemia developing in calves. Similarly, in a study by
Fischer et al. (2016) for calf diarrhea an increase of IL-6
was demonstrated. Basoglu et al. (2004) reported that,
serum TNF-a levels in newborn septicemic calves were
higher than healthy calves. Besides, Ercan et al. (2014)
conducted a study of blood parameters and biomarkers in
newborn calves; it was reported that they measured TNF-a
and IL-8 concentrations as 0.667+0 ng/ml and 199.1+8.4
pg/ml, respectively.

It seems that most detailed and extensive studies have
been made at the levels of mediators that result from the
activity of microorganisms with septicemic diseases

developing in newborn calves. Thus, at the time of
planning this study, there was not any detailed study
found related with the function and levels of TNF-a, IL-6,
IL-8, ICAM-1 and CRP during inflammations, particularly
severe disease period and concurrent septic shock. It is
thought that performing a study related with this subject
will fulfill the literature need. Thus, in this research,
changes of inflammatory mediators in the disease process
of calves following birth were studied. In this study, the
levels of ICAM-1, TNF, IL-6, IL-8 and CRP increased in the
first 24-48 hours in a group of calves with septicemia. For
this reason, the values determined in the control group
were not considered as initial values, and comparison with
groups of sick animals was not performed. Indeed, the
levels of cytokines in healthy animals were lower than
those determined in this study compared to previous
studies of cytokine levels in calves (Adams et al. 1989;
Basoglu et al. 2004; Ercan et al. 2014).

According to the results of our study, it was found that in
the group of calves with septicemia, the level of ICAM-1
was 1205.225+450.10 ng/l, the level of TNF-a was
469.10+15.10b ng/], the level of IL- 6 was 1101.81+313.85
ng/l, IL-8 was 217.27+93.39 ng/l, and CRP levels were
24.19+7.51 ng/l. It was found that calves with septicemia
have a higher level of these parameters compared to the
results of previous studies in healthy calves. In fact,
Basoglu et al. (2004) found 234+115 ng/ml of TNF-a levels
in healthy calves. Nakajima et al. (1997) reported 20 ng/ml
for IL-6 levels in healthy calves. Ercan et al. (2014) and
Molina (2005) reported that in healthy calves, the levels of
IL-8 were 199.187+8.433 and between 150-200 pg/ml in
healthy calves.

When assessing our results from the moment of infection
of the calves with septicemia, it was shown that the levels
of ICAM-1, TNF-a, IL-6, IL-8 and CPR remained high.
Results obtained in our study is similar with the results of
previous studies (Waage et al. 1989; De Bont et al. 1993;
Doellner et al. 1998; Hirao et al. 2000; Deveci et al. 2002;
Horadagoda et al. 2002; Lee et al. 2003; Basoglu et al.
2004). However, when comparing ICAM-1 levels of
patients with septicemia with our study; increased ICAM-1
levels may be used for diagnosing septicemia in calves.
Similarly, Austgulen et al. (1997) found that ICAM-1 levels
were 258.9 pg/L in neonatal infants and 394.2 pg/L in
infected infants. Nevertheless, Deveci et al. (2002) found
that ICAM-1 levels in healthy children were 277.9+52.0
ng/ml, and ICAM levels in septic children were
855.0+126.9. In this study, it was found that ICAM-1 levels
in septicemic calves were 1205.225%¥450.10 ng/L.
However, no comparison was made, because ICAM-1 levels
were higher than the required values in the blood serum
measurements obtained from healthy calves selected as a
control group. Increase in ICAM-1 levels of septicemic
calves when compared to control group supports the datas
of the researchers.

CONCLUSION

As a conclusion, the results of all parameters associated
with this study showed that in both human and veterinary
medicine, could be used as important criteria for
diagnosing septicemia. We believe that concentrations of
ICAM-1, TNF-q, IL-6, IL-8 and CRP can be used in the early
stages of diagnosing septicemic diseases in the calves,
especially when determining prognosis and progression of
disease.
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ABSTRACT The use of clove oil (eugenol) as an anesthetic for Lake Van fish(Chalcalburnus tarichi), an endemic cyprinid
fish species ofLake Van basin, was examined. Induction times were determined to be 235, <4, <3, <2, < 2 and
21 min at 20, 40,50, 60, 80 and 100 mg/L clove oil concentrations, respectively. Recovery times upon 10 min
of exposure to eugenol were determined respectively to be >3, >4,>3, >4,>6 and >8 min clove oil can be
considered as a suitable anesthetic for Chalcalburnus tarichi and an optimum anesthetic concentration of 50
mg/L is recommended.

Keywords: Anesthesia, Chalcalburnus tarichi, Eugenol

0z Van Gélii Inci Kefali(Chalcalburnus tarichi Pallas, 1811) Baliginda Karanfil Yaginin
(Ojenol) Anestezik Etkisi

Karanfil yaginin Van Goli Havzasi endemik baligi olan inci kefalinde anestezik olarak kullanilmasi
incelenmistir. 20, 40, 50, 60, 80, 100 mg/L konsantrasyonlarinda indiiksiyon zamanlar1 sirasi ile 235, <4,
<3,<2, <2, 21 dk olarak tespit edilmistir. Baliklarin 6jenole 10 dakika maruziyetten sonra uyanma stireleri
sirasi ile >3, >4,>3, >4, >6, >8 dk olarak belirlenmistir. Ojenol Chalcalburnus tarichi’de de uygun bir anestezik
olarak kabul edilebilir ve optimum anestezik konsantrasyon 50 mg/L olarak énerilmektedir.

Anahtar Kelimeler: Anestezi, Chalcalburnus tarichi, Ojenol

INTRODUCTION The aim of this study was to investigate the anesthetic
activity of clove oil on the Lake Van fish (Chalcalburnus

Anesthetics play important roles in fishery research and tarichi).

culture as they are used in weighing, height measurement,

intake of eggs and sperm, marking and prevention of

animal stress in various veterinary practices, which are all MATERIALS and METHODS

carried out manually (Cetinkaya and $ahin 2005; Hajek et Chalcalburnus tarichi were catched with throw-net from

al. 2006). During those manual practices, such common their habitat of Karasu stream that flows into the Lake Van

fish anesthetics astricaine (MS222), quinaldine sulfate, and brought to the test field in aerated containers. The fish

benzocaine and phenoxy ethanol are commonly used. with 8.7+1.25 c¢cm were used in the experiments. Upon

However, anesthetics may cause certain side effects, placing in a fiberglass tank of 800 L filled with

including gill irritation, corneal damage and general dechlorinated tap water with ventilation the fish were fed

poisoning in fish. Therefore, clove oil can be used as an with commercial trout pellets for 7 days of acclimation.

alternative anesthetic because of its economic benefits and During the acclimation period and experiments, water

nontoxic characteristics. Being a natural product temperature was maintained at 20.4:0.35 °C, pH at

withactive component of eugenol, clove oil is thus 8.39+0.17, dissolved oxygen at 6.7+0.8, dissolved oxygen

recommended as an effective and inexpensive fish saturation at 79%%10, electrical conductivity at

anesthetic (Inoue et al. 2003; Hajek et al. 2006). This fish 839.9+10.37 |JS/CIT1, total hardness as CaCO3 at 328+14

species lives in Lake Van basin and is of considerable local mg/L, and total alkalinity as CaCO3 at 514+8 mg/L

economic importance. It is consumed as fresh and salted (Anonymous 1995).

by the people living around the Lake Van basin (Duyar

2000).
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The experiments were carried out in a glass aquarium
containing 60 L of water. Ten fish for each group were
exposed to eugenol for 10 min eugenol was diluted 1:10 in
95% ethanol because of its water insolubility and a 100 mg
of stock working solution for anesthesia experiments was
prepared. The duplicate experiments were performed in 7
groups at eugenol concentrations of 20, 40, 50, 60, 80 and
100 mg/L (Inoue et al. 2003; Hajek et al. 2006) and 1:10
diluted 95% ethanol solution (Unsal 1998; OECD 2000;
EPA 2002a; EPA 2002b; Cetinkaya 2005).

Data were statistically analyzed by analysis of variance
(ANOVA) using SPSS 11.5 for Windows. Different means
were compared using Duncan’s multiple-range post hoc
test. The results were expressed as the mean * standard
error of the mean and the differences were considered
statistically significant at p<0.01. Research Approval
Certificate for the study was granted by the Local Ethic
Committee of Animal Experiments at Van Yuzuncu Yil
University (Decision Number: 2011/01/09).

RESULTS

Table 1 includes the induction and wake up times of C.
tarichi subjected to various eugenol concentrations.

Induction times were determined to be =35, <4, <3, <2, < 2
and =1 min at 20, 40,50, 60, 80 and 100 mg/L clove oil
concentrations, respectively. Recovery times upon 10 min
of exposure to eugenol were determined respectively to be
>3,>4,>3, >4,>6 and >8min.

There were significant differences between the groups
(p<0.01). The longest induction time was attained at 20
mg/L eugenol concentration. There were no statistically
significant difference in induction times at 60,80,100 mg/L
concentrations. These three concentrations also get into
the same period of time in induction. The anesthetic effect
was not observed in the control group.

Table 1. Anesthesia induction times on Chalcalburnus tarichi (n=10)

Clove oil (mg/L)

Induction time (seconds)!

Wake-up time (seconds)

20 2100.0+94.34d
40 224.4+81.1¢
50 174.2+74.3bc
60 104.2+12.9ab
80 103.6+20.8ab
100 65.0+14.82
Control 0.0+0.0

202.0+77.62
268.0+43.1a
230.0+44.52
283.0+44.52
378.0£76.52
514.0+60.72
0.0+0.0

Values are expressed means+standard error. Same letters in the same column indicate similar values (p<0.01).

DISCUSSION

Inoue et al. (2003) reported that the clove oil anesthetic
effect at 40 mg/L on Bryconcephalus juveniles taken place
in 1 min and that the wake up from anesthesia occurred
independent of the concentration. Hajek et al. (2006)
studied anesthetic effects of clove oil on Cyprinus carpio
and reported that 30-50 mg/L concentration was safe and
very effective. In a study aiming at the determination of
acute toxicity and anesthetic effects of clove oil on Penaeus
semisulcatus under various water quality conditions,
Soltani et al. (2004) reported that when clove oil
concentration was increased, the time required for
sedation and anesthesia was shorter. The results of this
study were in agreement with the results of other
researchers and proved that eugenol in various
concentrations can be used as an anesthetic agent on C.
tarichi. Although the results shown in Table 1 focused on
50 and 60 mg/L concentrations, as the amount of given
anesthesia increases on C. tarichi, the wakeup time is
surprisingly delayed with lengthened time for entering
induction. As seen in Table 1, clove oil concentration about
50 mg/L was enough to anesthetize the fish in <3 minute
and the wake up time was independent in regard to
anesthetic concentration. Therefore, optimum anesthetic
concentration is 50 mg/L for C. tarichi.

CONCLUSION

As a result, eugenol, the extract of clove oil used commonly
in dentistry for many years, appears to be an alternative
anesthesia in fisheries. This study proves that eugenol is
an acceptable anesthetic for C. tarichi.
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ABSTRACT The material of this study consisted of 400 mammary lobe belonging to 100 cows from different breeds
(Holstein and Holstein Crossbred) aged between 2-8 years in family dairy cattle enterprises in Ceyhan district
of Adana province. In this study, the relationship between cows breed, age, number of lactation, lactation
periods, daily average milk yield and CMT score were examined. No significant difference was found between
CMT positivity rates in Holstein (49.6%) and Holstein Crossbred (46.4%) cows. As the age (<4 and 52) and
the number of lactations increased (2 and <3), there was a corresponding increase in CMT positive
percentage and CMT score was found to be higher in the late lactation period (7-9 months). No statistically
significant difference was found between the udder quarters and CMT positivity rates of the cows. In the
study, it was determined that the daily milk yield of the cows was 18 kg and it was found that the milk yield
loss showed significant differences according to the CMT test scores of the cows. The mean loss of milk yield
in cows with CMT (+) was 3.37 kg, 5.35 kg in CMT (++) and 6.87 kg in CMT (+++). In the analysis, the
correlation between CMT test score and milk yield was linear and inverse (P <0.001); It was estimated that
milk yield loss caused by 1 unit increase in CMT was 1.92 kg/cow/day.

Keywords: Subclinical mastitis, CMT, Milk yield loss, Quantitative Method, Cow

0z ineklerde Subklinik Mastitisin CMT Skoru ile Siit Verimine Etkisinin Kantitatif
Metotlarla Tahmini: Pilot Calisma

Bu calismanin materyalini Adana ili Ceyhan ilgesinde aile siit sigircilik isletmelerinde, yaslar1 2-8 arasinda
degisen farkli irklardan (Holstayn ve Holstayn Melezi) toplam 100 inege ait 400 meme lobu olusturdu.
Calismada ineklerin 1rki, yasi, laktasyon sayisi, laktasyon donemleri, giinliik ortalama siit verimi ile CMT skoru
arasindaki iligkiler incelendi. Holstayn (%49.6) ve Melez (%46.4) rki ineklerde CMT pozitiflik oranlari
arasinda fark bulunmadi. Yas (<4 ve 52) ve laktasyon sayisi arttikca (2 ve <3) CMT pozitifligin goriilme
oraninin arttifl, laktasyonun 7-9. aylarinda CMT skorunun daha yiiksek oldugu tespit edildi. Calismada
ineklerin meme loplar1 ile CMT pozitiflik oranlar1 arasinda istatistiksel bir fark bulunmadi. Calismada
ineklerin giinliik siit veriminin ortalama 18 kg oldugu belirlenmis olup, siit verim kaybinin ineklerin CMT test
skorlarina gore 6nemli 6l¢iide farkliliklar gosterdigi tespit edildi. CMT (+) olan ineklerde siit verim kaybinin
ortalama 3.7 kg, CMT (++) olanlarda 5.35 kg, CMT (+++) olanlarda 6.87 kg olarak tespit edildi. Yapilan
analizde, CMT test skoru ile siit verimi iligkisinin dogrusal ve ters yonli bir iliski oldugu (p<0.001) ve CMT’ de
meydana gelen 1 linite artisin neden oldugu siit verim kaybinin 1.92 kg/inek/giin oldugu tahmin edilmistir.

Anahtar Kelimeler: Subklinik mastitis, CMT, Siit verim kaybi, Kantitatif metot, inek

GIRIS

Subklinik mastitis; stut veriminin azalmas, sit kalitesinin
diismesi, tedavi siiresince siitiin atilmasi, tedavi ve
veteriner hekim giderleri lizerindeki olumsuz etkilerinden
dolay1 ozellikle siit sigir1  isletmelerinin en 6nemli
ekonomik kaybini olusturur (De Graves ve Fetrow 1993).
Hastalik klinik semptom gostermeden seyrettigi icin

gozden kagmakta ve kolaylikla yayilabilmektedir (Bastan
2002). Sitte bulunan somatik hiicreler (lokositler ve
meme epitel  hiicreleri) meme saghiginin ortaya
konmasinda ve subklinik mastitislerin tanisinda bir kriter
olarak kullanilabilmektedir (Dohoo ve Meek 1982).
Subklinik mastitisin ortaya konulmasinda kimyasal ve
mikrobiyolojik testlerden yararlanilmaktadir (Soltas
2016).
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Hastalik, siitte somatik hiicre ve bakteri sayisindaki artisa
neden oldugundan dolayll olarak siitte somatik hiicre
sayisina (SHS) veya California Mastitis Testi (CMT)
yapilarak hastalik ve diizeyi basarili bir sekilde tespit
edilmektedir (Erdem 2005). Normal bir siitte SHS
genellikle ml’de 200.000’in altindadir. Ancak SHS siiri
yonetimi iyi olan siiriilerde veya ilk laktasyondaki
hayvanlarda 100.000 adet/ml'nin altinda olabilmektedir.
Bu sayi, CMT (+) olanlarda 300.000-500.000, CMT (++)
olanlarda 500.000 -1.000.000 ve CMT (+++) olanlarda ise
1.000.000’dan daha fazla oldugu bildirilmekle birlikte tam
olarak standardize edilmemistir (Risvanli ve Kalkan 2002).
Fakat SHS'nin ml’de 250.000-300.000’in iizerinde olmasi
genellikle siitiin anormal oldugunun ve memenin bir
enfeksiyona (mastitis) maruz kalarak siit veriminde ve
kalitesinde diismeye sebep oldugunun gostergesi
olmaktadir (Querengasser ve ark. 2002).

Bu pilot calisma, Adana ili Ceyhan ilgesindeki aile siit
sigirciligl isletmelerindeki subklinik mastitis oranini ve
risk faktorlerini belirlemek, bu oranlarin ineklerin
irklarina, yaslarina, laktasyon sayilarina, laktasyon
dénemlerine, ortalama siit verimleri ile mastitis tanisinda
kullanilan CMT skoru arasindaki iligskiyi ortaya koymak
amaciyla yapild.

MATERYAL ve METOT

Materyal olarak Adana ili Ceyhan ilgesinde farkh siit
sigirciligl isletmelerinde bulunan, 2-8 yash, farkl irklarda
(Holstayn ve Holstayn Melezi), klinik muayenede mastitis
belirtisi gostermeyen 100 bas inek ve bunlara ait 400
meme lobu kullanildi.

Calisma icin Cukurova Universitesi, Ceyhan Veteriner
Fakiiltesi Yerel Etik Kurulu tarafindan etik kurulu izni
alinmistir (26.02.2018 tarih ve 1/3 no’lu karar).

Subklinik mastitis, CMT sonuclarina gore enfeksiyonun
varligini ve siddetini gosteren karisimin pihtilasma ve
viskozitesinin dogasina (siit ve CMT reaktifi) dayanarak
teshis edildi. Toplam 400 siit 6rnegi California Mastitis
Testi (CMT-Test, Cat No: 170365, Kruuse) ile incelendi.

Bu amagla, uygun kosullarda 6zel CMT kabinin 1 (sag 6n),
2 (sag arka), 3 (sol 6n) ve 4 (sol arka) gozlerine
memelerden yaklasik ikiser ml siit 6rnegi alindi. Uzerine
esit miktarlarda CMT ayiraci ilave edildi. Test skoru hi¢bir
degisiklik goriilmeyen, hafif gri renkte ve siv1 olarak kalan
karisim negatif (-) olarak, esik degeri (+), (++), (+++) olan
ornekler ise pozitif kabul edildi.

Ayrica hayvan sahiplerinden ilgili hayvanlara iliskin
giinliik siit verimi, laktasyon sayis1 ve laktasyon dénemine
ait bilgiler alind1.

istatistiksel analizler

Calismadan elde edilen verilerin istatiksel
hesaplamalarinda SPSS Statistics 22 paket programi
kullanilarak ki kare (X2) testi ve Regresyon analizi yapildi.
Calismada ineklerin; laktasyon sayisi, giinliik ortalama siit
verimi, yasi ve laktasyon dénemleri belirlenmistir. Elde
edilen veriler dogrultusunda inekler;

Yas = (y1l); 1. (< 4 yas), 2. (5 yas <).
Irk = 1. (Holstayn), 2. (Holstayn Melezi)

Giinliik ortalama siit verimi (kg) = 1. (1-14 kg), 2. (15-20
kg), 3. (21 kg <).

Laktasyon sayisi; 1.(ilk 2 laktasyon), 2 .(3 laktasyon ve

istii)
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Laktasyon donemi (ay); 1. (1-3; Erken dénem), 2. (4-6;
Orta donem), 3. (7-9; Ge¢ donem)

CMT test skoru; 0. (negatif), 1. (CMT +), 2. (CMT ++), 3.
(CMT +++) seklinde alt gruplara ayrildiktan sonra gerekli
analizlere tabi tutulmustur.

Siit verimi ile CMT arasindaki kantitatif iliski c¢oklu
regresyon analiziyle tahmin edilmistir. Kullanilan model
asagida verilmistir.

SVi= CMTSKOR; + LAK; + LAKDON; + YAS; +IRK;

Denklemde:

SVi i’inci ziyaret gliniinde siit verimi (kg/giin/inek)

CMTSKOR; i’inci ziyaret gliniinde her mililitre siitte
bulunan CMT test sonucu

LAKSAY; i’inci ziyaret gliniinde inegin laktasyon sayis1

LAKDON; i’inci ziyaret gliniinde laktasyon dénemi
(erken, orta ve ge¢c donem)

YAS: i’inci ziyaret giinlinde inegin yasi

IRKi i’inci ziyaret giinlinde inegin 1rki

BULGULAR

Meme loblarina gére CMT test skorunun dagilimi Tablo
1’de sunuldu. ineklerdeki CMT pozitiflik orani sag &én
meme loblarinda %19 sag arka meme loblarinda %28, sol
on meme loblarinda %33, sol arka meme loblarinda %24
olarak belirlenirken, ortalama CMT pozitiflik orant %26
olarak tespit edildi. Meme loblar1 ile CMT sonuglari
arasindaki iliski Tablo 2’de verilmistir.

Tablo 2’de goriildiigii gibi ineklerdeki CMT pozitiflik orani
sag meme loblarinda %?23.5, sol meme loblarinda %28.5
olarak belirlenirken, sag ve sol meme loblar1 arasinda CMT
pozitif oran1 bakimindan istatistiki anlamda farklilik tespit
edilmemistir. On ve arka meme loblarindaki CMT pozitif
orani %26 olarak bulunmustur. On ve arka meme loblar
arasindaki Kkarsilastirmalarda da CMT pozitif oram
bakimindan farklilik belirlenmemistir. Calismada cesitli
faktorlere gore CMT sonuglari

Tablo 3’te sunuldu. Irk gruplar1 bakimindan CMT pozitiflik
orani Holstayn %48.6 ve Holstayn Melezi ineklerde %46.4
olup, yapilan ki kare analizinde elde edilen farkin istatistiki
olarak yiiksek dilizeyde oOnemli (p>0.05) olmadig:
belirlendi. Yas gruplarinda CMT pozitiflik oran1 <4 yas
ineklerde %39.6, =5 yas ineklerde % 57.4 olarak bulundu.
Gruplar arasinda yapilan karsilastirmalarda elde edilen
farkin istatistiki olarak énemli (p<0.05) oldugu belirlendi.
Laktasyon sayilarina ait gruplar arasinda CMT pozitiflik
oranlan ilk iki laktasyonda ineklerin %36.7, laktasyon
sayis1 3 ve Ustii olan ineklerde %58.9 olarak tespit edilmis
olup, yapilan analizde aradaki farkin istatistiki olarak
ylksek diizeyde 6nemli (p<0.01) oldugu bulundu.

Laktasyon donemine gore CMT pozitiflik degerleri
sirasiyla, erken donem icin %12, orta donem icin %38.1 ve
gec donem i¢in ise %87.9 olarak tespit edildi.
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Gruplar arasinda yapilan karsilastirmalarda elde edilen
farkin istatistiki olarak ytliksek diizeyde 6nemli (p<0.01)
oldugu belirlenmistir.

Tablo 3’te ayrica siit verimi ile CMT test sonuglari
karsilastirild. ineklerin siit verimine gére CMT pozitiflik
degerleri, giinliik siit verimi 14 kg ve altinda olan ineklerde
%86.2 iken, 15-20 kg siit veren ineklerde %40.5 ve 21 kg
ve Ustil siit verimi olan ineklerde %23.5 olup aradaki fark
istatistiki agidan 6nemli (p<0.01) bulundu.

Elde edilen veriler dogrultusunda ineklerin giinliik siit
verimi (kg/giin) ile CMT pozitiflik oranlar1 arasindaki iligki
Tablo 4’te sunuldu.

Tablo 4 incelendiginde CMT test sonucunun pozitif oldugu
orneklerde siit veriminin digerlerine gore daha diisiik
oldugu goriilmektedir. Nitekim siit verimi 14 kg ve altinda
olan ineklerin %65.5’linde en az 2 meme lobunda CMT
pozitif ¢iktig1 belirlenmistir. Siit sigircilik isletmeleri ile
yapilan goriismelerde inek basina giinliik siit verimi
ortalama 18 kg oldugu ifade edilmis olup, CMT pozitifligine
gore olusan tahmini siit verimi kayb1 (kg/giin) Tablo 5'te
sunuldu.

CMT negatif ¢cikan ineklerde giinliik stit verimi ortalama
18.16 kg iken, CMT (+) olanlarda 14.88 kg, CMT (++)
olanlarda 12.90 kg, CMT (+++) olanlarda 11.38 kg oldugu
goriilmektedir. CMT pozitifligine gore degismekle birlikte

glinliik siit verim kayb1 ortalama 5.20 olarak tespit edildi.
Siit verimi regresyon modeline ait katsayr tahmin
sonugclar1 ve ilgili istatistik bilgiler Tablo 6’da sunuldu.

Siit verimi ile CMT test skoru, laktasyon sayisi, laktasyon
dénemi ve 1rk arasinda negatif korelasyon, yas ile arasinda
ise pozitif korelasyon oldugu tespit edildi. F istatistiginin
o6nemli bulunmasi (p<0.001) modelin bir biitiin olarak
anlamli oldugunu, 0.548 olarak bulunan dizeltilmis R2
degeri ise modele dahil edilen bagimsiz degiskenlerin siit
verimindeki  varyasyonun %54.8'ini acikladigin
gostermektedir.

Denkleme dahil edilen tiim bagimsiz degiskenlerin siit
verimi lizerindeki etkisi P<0.01 diizeyinde 06nemli
bulundu. Diger bir ifade ile CMT test skoru ile siit verimi
tizerindeki negatif etkisinin laktasyon sayisi ve laktasyon
déneminin artmasiyla daha da siddetlendigini ve subklinik
mastitisin neden oldugu siit verim kaybim artirdigi
belirlendi.

Tablo 6'da CMT test skoru ile siit verimi iligkisinin
dogrusal ve ters yonlii bir iliskinin oldugu (P<0.001); CMT
test skoru sonucuna gére meydana gelen | {inite artisin
neden oldugu siit verim kaybinin ise 1.92 kg/inek/giin
oldugu tahmin edildi.

Tablo 1. Ineklerde meme loblarina gére CMT test skorunun dagilimi

Table 1. Distribution of CMT test score according to udder quarters in cows

Ozellikler CMT () CMT (+) CMT (++) CMT (+++) Toplam
Sag On Loblar 81 7 4 8 100
Sag Arka loblar1 72 14 7 7 100
Sol On Loblari 67 18 7 8 100
Sol Arka Loblar1 76 10 10 4 100
Toplam 296 49 28 27 400
Yiizde Degeri %74 %12.3 %7.0 %6.7 %7100
Tablo 2. ineklerde meme loblari ile CMT sonuglari arasindaki iliski
Table 2. Relationship between udder quarters and CMT results in cows
Ozellikler CMT Pozitif CMT Negatif

n (%) n (%)
Sag Meme Loblar1 47 %23.5 153 %76.5
Sol Meme Loblar1 57 %28.5 143 %71.5
X2=1299 p>0.05
On Meme Loblari 52 %26.0 148 %74.0
Arka Meme Loblar1 52 %26.0 148 %74.0

X2 =0.000 p=>0.05
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Tablo 3. CMT sonuglarinin gesitli faktorlere gore degerleri

Table 3. Values of CMT results according to various factors

Parametreler CMT goriilme orani Total
CMT Negatif CMT (+) CMT (++,+++)
Irk Holstayn 37 21 14 72
51.4% 29.2% 19.4% 100.0%
Holstayn Melezi 15 4 9 28
53.6% 14.3% 32.1% 100.0%
Toplam 52 25 23 100
52.0% 25.0% 23.0% 100.0%

X2=3.218  p>0.05 p=0.200

Yas <4 32 16 5 53
60.4% 30.2% 9.4% 100.0%
5< 20 9 18 47
42.6% 19.1% 38.3% 100.0%
Toplam 52 25 23 100
52.0% 25.0% 23.0% 100.0%
X2=11.759 p<0.01 p=0.003
Laktasyon sayis1 Ik iki laktasyon 31 14 4 49
63.3% 28.6% 8.1% 100.0%
3 ve usti 21 11 19 51
laktasyon 41.1% 21.6% 37.3% 100.0%
Toplam 52 25 23 100
52.0% 25.0% 23.0% 100.0%
X2=12.030 p<0.01 p=0.002
Laktasyon erken donem 22 3 0 25
dénemi 88.0% 12.0% 0.0% 100.0%
orta dénem 26 7 9 42
61.9% 16.7% 21.4% 100.0%
gec donem 4 15 14 33
12.1% 45.5% 42.4% 100.0%
Toplam 52 25 23 100
52.0% 25.0% 23.0% 100.0%
X2=36.703 p<0.01 p=0.000
Siit verimi 14 kg ve alt1 4 9 16 29
13.8% 31.0% 55.2% 100.0%
15-20 kg 22 11 4 37
59.5% 29.7% 10.8% 100.0%
21-30 kg 26 5 3 34
76.5% 14.7% 8.8% 100.0%
Toplam 52 25 23 100
52.0% 25.0% 23.0% 100.0%

X2=33.059 p=0.000 p<0.01

Tablo 4. Siit verimi ile meme lobu sayisina gére CMT pozitiflik goriilme orani
Table 4. CMT positivity rate according to milk yield and number of udder quarters

Siit verimi CMT pozitif Toplam
CMT negatif 1 lopta CMT 2 lopta CMT 3 lopta CMT 4 lopta CMT
pozitif pozitif pozitif pozitif
14 kg ve alt1 4 6 7 6 6 29
13.8% 20.7% 24.1% 20.7% 20.7% 100.0%
15-20 kg 20 12 3 1 1 37
54.1% 32.4% 8.1% 2.7% 2.7% 100.0%
21-30 kg 26 2 4 0 2 34
76.5% 5.9% 11.8% 0.0% 5.9% 100.0%
Toplam 50 20 14 7 9 100
50.0% 20.0% 14.0% 7.0% 9.0% 100.0%
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Tablo 5. Olusan tahmini siit verimi kaybi (kg/giin)
Table 5. Estimated loss of milk yield (kg/day)

CMT pozitiflik Minimum Maximum Ortalama Std. Sapma Tahmini Siit verim Kaybi
CMT negatif 10.00 20.00 18.16 2.590 0.0
CMT (+) 12.00 20.00 14.88 2.717 -3.37
CMT (++) 9.00 20.00 12.90 2.144 -5.35
CMT (+++) 9.00 15.00 11.38 2.328 -6.87
Tablo 6. Tahmin edilen siit verimi regresyon tahmin sonuglari
Table 6. Estimated milk yield regression estimation results

B SE P
Sabit 21.237 1.357 <0.001
CMT test skoru -1.925 0.302 <0.001
Laktasyon sayis1 -2.011 1.044 0.057
Laktasyon donemi -0.968 0.422 <0.05
Irk -0.598 0.588 0.312
Yas 0.479 0.408 0.243

R=0.740 R2=0.548 F Degeri: 22.787 (p<0.001). Durbin-Watson= 1.906

TARTISMA ve SONUC

Siit sigircilig isletmelerinin en 6nemli sorunlarindan birisi
mastitistir. Bu hastalik, siit veriminin ve Kalitesinin
azalmasi, mastitisli siitlerin atilmasi, ila¢ ve veteriner
hekim masraflari, hayvanlarin siirii disina ¢ikarilmasi ve
hayvanin piyasa degerinin diismesi ile mastitiste koruma
ve kontrol uygulamalari gibi nedenlerle her yil milyonlarca
dolarlik ekonomik kayiplara neden olmaktadir (Seykora ve
Mc Daniel 1985; Yal¢in 2000). Nitekim mastitisten dolay1
inek basina yillik zarar ABD’de 182$, ingiltere’de 80-208 £,
iskogya’da 69-208 £, Fransa’da 148-218 $, Tiirkiye’de 244
TL oldugu bildirilmektedir (Jasper 1982; Sabuncuoglu ve
Coban 2006; Yildiz ve Yal¢in 2014). Mastitis genel olarak,
klinik ve subklinik olmak {izere iki sekilde ortaya
cikmaktadir. Klinik mastitisin inegin memesinde kolaylikla
gozlenebilen dis belirtileri vardir. Ancak subklinik mastitis
memenin klinik tablo gdstermemesi nedeniyle fark
edilmez ve uzun siire devam eder. Mastitise bagl siit verim
kayiplarinin  yaklasik %70-80’i subklinik mastitisten
kaynaklanmaktadir (De Graves ve Fetrow 1993; Yal¢in ve
ark. 2000). Mastitis olusumunda, travmatik, bakteriyel,
viral, paraziter ve kimyasal faktorler rol oynamaktadir. Irk,
yas, slit verim diizeyi laktasyon dénemi ve sayisi, anatomik
sebepler, sagim sekli, mevsim ve iklim sartlari, beslenme,
ahir ve barinak sartlari ile hayvanin metabolizma ve
hormonal dengesi gibi etkenler hazirlayici faktorler olarak
rol oynamaktadirlar (Contreras ve Rodriguez 2011). Bu
calismada elde edilen verilerin ayni donemde alinmasi ve
isletmelerdeki ahir kosullar, meme hijyeni, sagim sekli
gibi faktorlerin benzer olmasi nedeniyle ¢alismada 1rk, yas,
stit verimi, laktasyon donemi ve sayis1 disindaki diger
faktorler dikkate alinmamistir. Siit verimi yliksek olan
irklarda mastitis olgularina daha sik rastlandigl, siit
veriminin artisina bagl olarak mastitisin goriilme oraninin
da arttif1 bildirilmistir (Seker ve ark. 2000; Bastan 2013).
Siit verimi yliksek olan ineklerde mastitis oraninin daha
fazla goriilmesinin nedeni, memenin anatomik yapisi,
memelerin yere yakin ve travmalara karsi daha hassas
olmasi, fazla ¢alisan organlarin dis etkenlere karsi daha
duyarli hale gelmesinin olabilecegi ifade edilmistir
(Alagam ve ark. 1983). Calismalarda, Holstayn 1rki
ineklerde Esmer 1rki ineklere oranla daha fazla subklinik

mastitise rastlanirken (Risvanli ve Kalkan 2002; Coban ve
Tlizemen 2007), tersine hastaligin Esmer irki ineklerde
Holstayn 1rki ineklere gore daha fazla gorildigi
bildirilmistir (Alagam ve ark. 1983). Sabuncuoglu ve ark.
(2003) ise Hostayn ve Esmer irki sigirlar arasinda CMT
skorlarina gore mastitise yatkinllk bakimindan fark
olmadigini, Busato ve ark. (2000) da, Simental, Simental x
Kirmizi Holstayn melezi ve Isvicre Esmeri ineklerde
subklinik mastitis orani diger irklardan daha diisiik
oldugunu, yapilan bir¢ok ¢alismada ise irklar arasinda SHS,
CMT ve prevalans bakimindan farkliliklar belirlenemedigi
bildirilmistir (Saydan ve Kalkan 2017). Bu ¢alismada,
Holstayn (%49.6) ve Holstayn Melezi (%46.4) ineklerde
CMT pozitiflik oranlar1 arasinda fark bulunmadi.
Hayvanlarin yasinin ilerlemesiyle bircok hastalikta oldugu
gibi subklinik mastitisin de belirgin olarak arttig1
bildirilmektedir (Seker ve ark. 2000; Biffa ve ark. 2005;
Rahman ve ark. 2009; Mekibib ve ark. 2010; Saydan ve
Kalkan 2017). Yapilan calisma sonugclarina gore ineklerin
yas ve laktasyon sayilarinin artisi ile subklinik ve klinik
mastitislerin gériilme oraninin artig1 (izgiir 1984; Roy ve
ark. 1993; Seker ve ark. 2000; Risvanli ve Kalkan 2002),
bazi arastiricilarda mastitis ile inegin yas ve laktasyon
sayis1 arasinda bir iligkinin bulunmadigin1 (Sabuncuoglu
ve ark. 2003; Saydan ve Kalkan 2017), hatta geng
hayvanlarin yashlara nispeten mastitise karsi daha duyarh
olduklari, ilk laktasyonunda olan veya hi¢ dogum
yapmamis diivelerde bile mastitisin yliksek oranlarda
gozlenebilecegini bildirilmistir (Waage ve ark. 1998).
Arastirmada yas (<4 ve 52) ve laktasyon sayisina gore (2
ve <3) CMT pozitiflik oranlar1 arasinda istatistiki agcidan
onemli farklilik oldugu belirlenmis olup, ineklerin yas1 ve
laktasyon sayisi arttikga CMT pozitiflik oraninin da arttig
saptanmistir. Laktasyon doénemine gore CMT pozitiflik
degerleri sirasiyla, erken donemde (1-3 ay) %12, orta
dénemde (4-6 ay) %38.1 ve ge¢ dénemde (7-9 ay) ise
%87.9 olarak tespit edilmistir. Gruplar arasinda yapilan
karsilastirmalarda elde edilen farkin istatistiki olarak
ylksek dizeyde onemli (p<0.01) oldugu belirlenmistir.
Hayvanlarin laktasyon dénemleri ile CMT pozitiflik orani
arasindaki iliskinin ele alindig1 ¢alismalardan elde edilen
sonuglar ¢ok farklilik gostermektedir (Seker ve ark. 2000).
Busato ve ark. (2000), laktasyonun 7-100 giinlik
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doneminde %21.2. 101-305 giin boyunca %34.5 olarak
bulmuglardir. Biffa ve ark. (2005) ise ¢alismalarinda
mastitis prevalansini laktasyon baslarinda (%45.8) daha
yliksek, ortalarinda (%25.8) daha diisiik bulmuslardir.
Saydan ve Kalkan (2017), laktasyonun 0-2 aylk
doneminde CMT pozitiflik oranim1 daha diisiik oldugunu,
Sabuncuoglu ve ark. (2003) ise laktasyonun erken
donemlerinde CMT pozitiflik oranin1 daha fazla olarak
belirlemislerdir. Laktasyon doénemi ilerledikge CMT
pozitiflik oraninin arttif1 ancak 7-9. aydan sonra distigi
bildirilmistir (Seker ve ark. 2000). Coban ve ark. (2007)
ise, laktasyonun 4. ayina kadar arttigini, 4. aydan 6. aya
kadar azaldigini, 6-8. aylar arasinda ayni1 seviyede
seyrettigini ve 8. aydan sonra tekrar artis gostererek 9.
ayda en yiiksek seviyeye ulastigini belirlerken, bazi
calismalarda ise laktasyonun ilerleyen donemlerinde
artisin olmadig1 ifade edilmistir (Emre 2009; Ozdemir ve
Kaymaz 2013). Bu c¢alismada, laktasyonun ilerleyen
donemlerine paralel olarak CMT pozitiflik oranlar1 da
istatistiksel olarak daha yiiksek bulundu. Subklinik
mastitis ve ilgili meme loplar1 arasinda farkliliklar olup
olmadig1 yoniinden yapilan bir calismada (Busato ve ark.
2000), mastitis orant 6n meme loplarinda digerlerinden
daha diisiik bulunmustur. Arka ve 6n meme lobu agisindan
meme basinin meme lokalizasyonu da subklinik mastitisin
onemli bir faktorli olarak tanimlanmistir. Seker ve ark.
(2000), Cetin ve Alan (2008), Sabuncuoglu ve ark. (2003),
Saydan ve Kalkan (2017) yaptiklar1 ¢alismalarda, meme
loblar1 arasinda 6nemli bir farkliik olmadigini tespit
etmislerdir. Bu calismada da hayvanlarin CMT pozitifligi
bakimindan meme loplar1 arasinda istatistiksel bir fark
bulunmadi. Bu sonuglar Tiirkiye’de yapilan bir¢ok
arastiricilarin sonuglariyla benzer bulunmustur (Seker ve
ark. 2000; Sabuncuoglu ve ark. 2003; Cetin ve Alan 2008;
Saydan ve Kalkan 2017). Elde edilen bu sonug, bir¢ok
arastirma sonuglar1 ile benzer olsa da, alinan siit
orneklerinde subklinik mastitis oraninin meme loplarinda
%26 olmakla birlikte herhangi bir lobunda subklinik
mastitis olan inek oraninin %50 ¢ikmasi hastaligin
yayginhiginin ne denli dnemli oldugunu goéstermektedir.
Calismada kullanilan hayvanlarin  ¢ogunlugunun aile
isletmelerinde yer alan sigirlarin olmasi ve isletmelerde
geleneksel yontemlerle yetistiricilik modelinin
uygulaniyor olmasi subklinik mastitis oranlarinin yiiksek
cikmasinda etkili oldugu diisiiniilmektedir. Meme loplari
arasinda CMT pozitiflik etkisinin daha iyi belirlenebilmesi
icin ayn1 ¢cevre kosullarinda yetistirilen 1rk, yas, laktasyon
sayisl, laktasyon donemi standardize edilmis biiyik
siiriilerde daha fazla 6rnek ile calisilmasi yararli olabilir.
Sonug olarak, bu ¢alismada ineklerin siit verimi ile CMT
pozitiflik degerleri arasindaki fark istatistiki acidan énemli
bulunmus, bu veri dogrultusunda mastitisin siit verimini
diisirmede onemli etkisi oldugu soOylenebilir. Nitekim
ineklerin gilinliik siit veriminin ortalama 18 kg oldugu
belirlenmis olup, siit verim kaybinin ineklerin CMT test
skorlarina gore énemli él¢lide farkliliklar gosterdigi tespit
edildi. Yapilan analizde, CMT test skoru ile siit verimi
iliskisinin dogrusal ve ters yonlii bir iliski oldugu ve
CMT’de meydana gelen 1 linite artisin neden oldugu siit
verim kaybinin 192 kg/inek/giin oldugu tahmin
edilmistir.
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ABSTRACT

Anaplasma phagocytophilum causes high-grade fever in humans, ruminants, horses, cats, and dogs. Anaplasma
phagocytophilum, which causes granulocytic anaplasmosis in dogs, has a wide geographical distribution in the
world, but there are not many studies on the Anaplasma species in dogs in Turkey. Anaplasma
phagocytophilum, which infects leukocytes in dog, might also be zoonotic. This study aimed to investigate the
A. phagocytophilum prevalence in stray dogs in Batman province of Turkey using Polymerase Chain Reaction
(PCR) technique. Blood samples were drawn into EDTA tubes from the venae cephalica antebrachii of
randomly selected 97 asymptomatic dogs in total. Identification of A. phagocytophilum was carried out using
the conventional PCR method that was conducted by using the DNAs obtained from the samples. Anaplasma
phagocytophilum prevalence was found to be 3.1% in the examined blood samples. In conclusion, infection of
dogs in Batman province with A. phagocytophilum has been revealed molecularly for the first time with this
study. It is considered that detection of this species, which can cause disease (Human granulocytic
anaplasmosis) in humans as well, has contributed epidemiologically to the data on the spread of the disease
throughout Turkey. Moreover, investigating the tick species that transmit the disease in the region where the
study was conducted is important for developing effective control strategies against the disease.

Keywords: Anaplasma phagocytophilum, Dog, Pathogen, PCR

0z

Batman ili Sokak Kopeklerinde Anaplasma phagocytophilum’'un PCR ile
Belirlenmesi

Anaplasma phagocytophilum insan, ruminant, at, kedi ve kopeklerde siddetli atesli hastaliklara neden
olmaktadir. Képeklerde graniilositik anaplasmosise neden olan A. phagocytophilum diinyada genis bir
cografik dagihim gostermektedir. Ancak Tiirkiye’de képeklerde Anaplasma tiirleri lizerine cok fazla calisma
bulunmamaktadir. Bu ¢alisma, Batman ili sokak képeklerinde A .phagocytophilum yayginliginin Polimeraz
Zincir Reaksiyonu (PZR) yontemi ile arastirilmasi amaciyla yapilmistir. Rastgele secilen toplam 97
asemptomatik képegin vena cephalica antebrachii’lerinden EDTA’l tiiplere kan 6rnekleri alinmistir. Alinan
orneklerden elde edilen DNA’lar kullanilarak yapilan konvensiyonel PCR yontemi ile A. phagocytophilum
identifikasyonu gerceklestirilmistir. incelenen kan érneklerinde A. phagocytophilum prevalansi %3.1 olarak
bulunmustur. Sonug olarak, bu ¢alisma ile Batman ili sokak képeklerinin A. phagocytophilum ile enfeksiyonu
molekiiler olarak ilk kez ortaya konmustur. Insanlarda da hastalik olusturabilen (Human granulocytic
anaplasmosis) bu tiiriin tespit edilmesinin, hastaligin Tiirkiye genelinde yayilisi konusundaki verilere
epidemiyolojik anlamda katki sagladig1 diisiiniilmektedir. Ayrica, ¢alismanin yapildig1 bolgede enfeksiyonu
nakleden kene tiirlerinin arastirilmasi hastaliga karsi etkili kontrol stratejilerinin gelistirilmesi bakimindan
Onem tasimaktadir.

Anahtar Kelimeler: Anaplasma phagocytophilum, Kopek, Pathojen, PCR

INTRODUCTION 2010), dogs (Bjo ersdorff et al. 1990, Jennifer et al. 2009),

Anaplasma phagocytophilum is an obligate intracellular
bacterium which causes tick-borne zoonotic disease and
can infect primarily neutrophils and also eosinophils
(Carrade et al. 2009). This species, which causes

rodents (Liz et al. 2000, Christova and Gladnishka 2005),
deer (Jenkins et al. 2001) and humans (Petrovec et al.
1997) besides domestic ruminants. It is considered that
dogs, horses, and humans are accidental hosts.
Granulocytic anaplasmosis in dogs was first reported in

granulocytic anaplasmosis in dogs, has been identified also California in 1982 (Madewell and Gribble 1982), later its

in cats (Bjo'ersdorff et al. 1990), horses (Passamonti et al.

existence has been revealed at increasing rates year by
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year (Carrade et al. 2009). The vector transmitting the
disease is the tick species of Ixodes ricinus (I ricinus) in
Europe, Ixodes persulcatus (I. persulcatus) in Asia, and
Ixodes pacificus (I pasificus) and Ixodes scapularis (I
scapularis) in North America (Woldehiwet 2010). In the
regions where the disease is endemic, any clinical findings
were not observed in many of the dogs that were detected
to be 60% seropositive. However, lethargy, inappetence,
and fever are observed in the dogs infected with
A. phagocytophilum (Beall et al. 2008; Eberts et al. 2011).
Splenomegaly and lymphadenopathy have been reported
in anaplasmosis and it was concluded that they were
caused by lymphoid hyperplasia. In a great portion (90%)
of anaplasmosis cases that are caused by
A. phagocytophilum,  thrombocytopenia  develops
depending on the destruction of thrombocytes (Eberts et
al. 2011). Diagnosis of A. phagocytophilum infections in
dogs is usually made by the serological methods such as
immunofluorescence antibody technique (IFAT) and rapid
diagnostic ELISA test. However, cross-reactivities may be
observed in the dogs infected with A. phagocytophilum and
A. platys. It has been reported that this creates a serious
disadvantage in regions where both two species progress
together (Carrade et al. 2009). In recent years, PCR
method, which has a higher specificity and sensitivity than
microscopic and serological diagnosis methods, has
become a reason for preference in the diagnosis of
anaplasmosis in dogs. By means of this technique, the
infection can be detected even in the animals having very
low parasitemia and thus reservoir animals can be
determined (Massung and Slater 2003; Santos et al. 2011;
Ebani et al. 2013; Vargas-Hernandez et al. 2016; Huber et
al. 2017). In Turkey, the number of studies on the
Anaplasma species in dogs is limited. Blood samples of 371
dogs in the Aegean Region were examined by nested PCR
in terms of A. platys and A. phagocytophilum, and A. platys
was detected in 146 dogs (39.4%), and A. phagocytophilum
was detected in 193 (52%) of them (Karagenc et al. 2005).
Moreover, a case related to A. platys was reported (Ulutas
et al. 2007). However, the existence of A. phagocytophilum
was shown both in possible vectors and in cattle, sheep,
and wild mice using both serological and molecular
methods (Aktas etal. 2010, 2011; Sen et al. 2011).

This study aimed to investigate the A. phagocytophilum
prevalence in the peripheral whole blood samples of stray
dogs in Batman province by using the PCR technique.

samples collected from the stray dogs by using commercial
blood kit (GeneAll® ExgeneTM Tissue SV (plus!), Korea).
The obtained DNA samples were stored at -202C until the
PCR examinations were carried out. In analyzing the
obtained DNA samples in terms of A. phagocytophilum,
they were processed by KO97 numbered commercial PCR
kit (Genekam Biotechnology, Germany) in compliance with
the procedure that the producing company had reported.
The amplification products were electrophoresed on 1.5%
agarose gel and were evaluated at the gel documentation
system (Avegene, Taiwan).

RESULTS

In the examinations conducted using PCR method, 3
(3.1%) of the 97 asymptomatic dogs were found infected
with A. phagocytophilum. The information on sex and
gender of the examined animals were summarized in
Table 1.

Table 1. Relation to age and gender of the canine study
population

Study PCR positive
population dogs
No. =97 No. = 3.1 (%)
Gender
Female 50 2
Male 47 1
Age
(year)
<1 14 0
1-2 50 2
>2 33 1

MATERIALS and METHODS

In the Veterinary Technical Health Center of the
Municipality of Batman in various periods in 2018, blood
samples were drawn into the EDTA tubes from the venae
cephalica antebrachii of 97 asymptomatic dogs in total.
The animals from which the blood samples were collected
were the stray dogs that were brought to the Technical
Health Center for sterilization or treatment. Animal ethics,
method and sampling approval was obtained from the
University of Van Yuzuncu Yil Animal Ethics Committee
(approval number: 05/04/2019-27762). All samples were
stored at -20°C until the laboratory studies were
conducted. Genomic DNA was obtained from the blood

DISCUSSION

Currently, it is important to know the presence and spread
of the tick-borne parasites in dogs, and to reveal their
molecular epizootiologies for necessary treatment, control
and protection measures. Anaplasma phagocytophilum,
one of these blood parasites, is a zoonotic species which is
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As a result of the amplification and the agarose gel
electrophoresis of the DNA that was extracted from the
blood samples in the PCR, positive bands of about 444 bp
long were obtained (Figure 1).
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Figure 1. Appearance on agarose gel electrophoresis
(1.5%) stained  with  ethidium  bromide of
A. phagocytophilum DNA extracted from the blood
samples. M: 50 bp DNA ladder, 87, 97, 77: Positive
samples, NC: Negative control, PC: A. phagocytophilum
Positive control.

transtadially transmitted to humans, dogs, and other
animals through ticks of family Ixodidae. Several methods
were used in the diagnosis of this parasite in dogs.
Although it is the oldest among these models, microscopic
examination is still a reliable method (Sainz et al. 2015).
This method facilitates diagnosis of the disease mostly in
its acute periods. Besides, serological methods, which are
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based on the detection of antibodies that develop against
the parasite, are also used (Potkonjak et al. 2015). False
positives due to the cross-reactivities that emerge during
serological diagnosis (especially positives that develop
against A. platys species) are tried to be removed by
recombinant antigens. Molecular diagnostic methods that
are based on the detection of the parasite DNA, which has
been widely used in recent years, are also used in the
diagnosis of the Anaplasma species, as in the diagnosis of
several infectious factors. PCR is used as a sensitive and
specific method for detecting the Anaplasma spp. DNA
from the clinical samples taken from ticks and animals.
Ebani et al. (2013) detected the parasite with the specific
primers that they designed from A. phagocytophilum 16S
rRNA gene by using Nested-PCR method. Besides, Santos
et al. (2011) conducted the identification of
A. phagocytophilum in dogs with Real-Time PCR using
different gene region and primers. The same researchers
revealed partial sequences of the isolates they detected
according to msp2 gene region. Melter et al. (2007)
conducted the identification of A. phagocytophilum with a
PCR in a dog with tick infestation, acute onset of fever,
ataxia, and lethargy. The commercial PCR kit protocols
which were prepared specifically for A. phagocytophilum
were used in this study. The bands with 444 bp long were
obtained as a result of the amplification of the positive
control and positive samples in the kit protocol. Three
(3.1%) of 97 stray dogs in total were found to be infective.
In Turkey, a few molecular studies, which were conducted
on A. phagocytophilumin dogs by using the conventional
and Real-Time PCR techniques, were reported. Pasa et al.
(2009) reported that 4 of 10 dogs had been infected with
A. phagocytophilum in a study conducted using
conventional PCR in the Aegean Region. Duzlu et al. (2014)
detected A. phagocytophilum at 7.8% in a molecular study
conducted on dogs in the Kayseri region by using Real
Time PCR technique. In this study, the molecular
prevalence of A. phagocytophilum in the dogs of Batman
province was detectedto be 3.1%. This result was found to
be in parallel with the prevalence rates reported from the
Aegean Region and the Kayseri region.

CONCLUSION

Granulocytic anaplasmosis has been investigated for the
first time in the stray dogs living in Batman province and
found to be low. However, it is considered that the study
has contributed epidemiologically to the data on the
spread of the disease throughout Turkey. More extensive
studies, in which vectors are investigated and serological
methods are included, are needed in order to reveal this
parasite, which has a zoonotic potential for humans, in
more detail.
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ABSTRACT Chitosan is a natural polymer with antioxidant and chelating properties. This study investigated the effects of
chitosan on lead (Pb), malondialdehyde (MDA), 8-hydroxydeoxyguanosine (8-OHdG), glutathione (GSH),
ceruloplasmin concentrations and catalase (CAT) activity in the kidney tissue of the rats exposed to lead. 28
male Wistar albino rats were divided into four groups of eight each: control (C), lead group (Pb group), lead+
chitosan (Pb+CS group), and chitosan (CS group). The lead group was administered 50 mg/kg lead acetate
intraperitoneally (ip) for 5 days, and the chitosan groups (CS+Pb and CS groups) were administered 200
mg/kg chitosan for 28 days via gavage. At the end of the study, Pb, MDA, 8-OHdG, ceruloplasmin, GSH
concentrations and catalase activity were measured in the kidney tissue. In the Pb-treated groups when
compared with the control group, Pb, MDA, 8-OHdG, ceruloplasmin concentrations were significantly
increased, and GSH concentration and catalase activity were significantly decreased (p<0.05).
Coadministration of chitosan with lead significantly decreased Pb, MDA, and ceruloplasmin levels and
significantly increased CAT activity in the kidney tissue (p<0.05). There were no significant changes in GSH
and 8-OHDG levels (p>0.05). The obtained results show that chitosan protects the kidney against lead-
induced oxidative stress.

Keywords: Chitosan, Lead, Kidney, Oxidative stress, Antioxidant

0z Rat Bobrek Dokusunda Kursunun Neden Oldugu Oksidatif Strese Karsi Kitosanin
Koruyucu etkisi

Kitosan antioksidan ve selator 6zellige sahip dogal bir polimerdir. Bu ¢alismada kursun toksikosyonu
olusturulmus ratlarin bobrek dokusu kursun (Pb), molandialdehit (MDA), 8-hidroksi deoksiguanozin (8-
OHdG), glutatyon (GSH), seroloplazmin konsantrasyonu ve katalaz aktivitesi tlizerine kitosanin etkisi
arastirildi. Her grupta sekiz adet olacak sekilde 28 adet erkek Wistar albino rat, kontrol (C), kursun grubu (Pb
grubu), kursun+kitosan (Pb+CS grubu) ve kitosan (CS grubu) olmak tizere dért gruba ayrildi. Kursun grubuna
5 gilin, 50 mg/kg kursun asetat intraperitonel (ip) ve kitosan gruplarina (CS+Pb ve CS gruplar1) 28 giin
boyunca 200 mg/kg kitosan gavaj yoluyla uygulandi. Calisma sonunda, kursun, MDA, 8-OHdG, seruloplazmin,
GSH konsantrasyonu ve katalaz aktivitesi bobrek dokusunda 6l¢iildii. Kontrol grubu ile karsilastirildiginda, Pb
uygulanan gruplarda bobrek dokusunda Pb, MDA, 8-OHdG ve seruloplazmin seviyesi artti, GSH seviyesi ile
katalaz aktivitesi ise azald1 (p<0.05). Kursun ile birlikte kitosan verilmesi bobrek dokusunda Pb, MDA ve
seruloplazmin seviyelerini azaltti, CAT aktivitesini arttird1 (p<0.05). GSH ve 8-OHdG seviyelerinde 6nemli
degisiklik olmadi (p>0.05). Elde edilen sonuglar, kitosanin, kursun uygulamas: olusan oksidatif streseten
boébregi korudugunu gostermektedir.

Anahtar Kelimeler: Kitosan, Kursun, Bébrek, Oksidatif stres, Antioksidan

INTRODUCTION and drugs. Heavy metals can cause kidney damage, such as

) ) o ) nephrotoxicity (Liu et al. 2009; Matos et al. 2009). Lead
Kidney is an organ that maintains the internal induces tumor formation in different organs, but it is most
environment of the body. The renal tubular system is commonly associated with kidney cancer in rodents. Renal
susceptible to damage caused by environmental chemicals adenoma and/or adenocarcinoma often occur in rats
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chronically exposed to lead ingestion (Tokar et al. 2010).
Lead poisoning is thought to be caused by oxidative stress.
Recent studies have shown that lead induces excessive
production of reactive oxygen radicals such as hydroxy
peroxide (HO2-), hydrogen peroxide (H202), superoxide
anion (02-), and hydroxyl (OH-) (Bokar et al. 2008; Ercal
et al. 1996; Sivaprasad et al. 2004). Living organisms have
antioxidant defense systems that prevent the formation of
reactive oxygen radicals and protect against harmful
effects caused by them. The increase of reactive oxygen
radicals leads to oxidative stress that causes damage to
cellular macromolecules containing proteins, lipids, and
nucleic acids. Oxidative stress plays a role in the pathology
of cancer, atherosclerosis, diabetes, and other diseases
(Finkel and Holbrook 2000; Halliwell et al. 1992; Pande
and Flora 2002).

Chelation therapy is used as a medical treatment against
lead poisoning. Chelates such as calcium disodium EDTA,
dimercaprol, and meso-2,3-dimercaptosuccinic acid are
useful in the elimination of lead by forming insoluble
compounds with lead (Ercal et al. 1996; Florar et al. 1995;
Flora and Pachauri 2010; Patrick 2006; Sivaprasad et al.
2004). However, the frequent clinical use of these
synthetic chelating agents is limited due to their side
effects (Flora et al. 1995; Flora and Pachauri 2010; Patrick
2006). Recent studies have suggested that antioxidant
treatments prevent the formation of reactive oxygen
species or capture free radicals and that cellular oxidizable
substrates can relieve or delay lead-induced oxidation
damage (Finkel and Holbrook 2000; Flora 2009; Halliwell
et al. 1992). In recent years, there has been an intense
effort to develop and find safe and natural antioxidants.
The effect of different protectors against kidney damage
due to lead has been investigated (Wang et al. 2012).

Foodborne diseases are serious problem, both in
developed and developing countries, causing a significant
social and economic burden (Martins et al. 2012). The
most frequent cause of outbreaks are mass catering and
food service facilities (Todd et al. 2007). Therefore, the
European Commission has recognized the importance of
controlling food-poisoning outbreaks owing to the
increasing number of meals consumed outside the home,
in parallel with the ever-expanding range of pre-prepared
meals. This changing consumer lifestyle emphasizes the
need for better, effective ways of controlling food hygiene
(Bas et al. 2006).

It has been shown that the reactive hydroxyl and amine
groups of chitosan (a natural cationic polysaccharide)
inhibit the formation of reactive oxygen radicals and
prevent lipid peroxidation in biological systems (Chien et
al. 2007; Je and Kim 2006; Kim and Thomas 2007; Park et
al. 2004; Xing et al. 2005). Chitosan is seen as a useful
candidate for non-toxic substances thanks to its
antioxidant property (Wang et al. 2012). Today, many
studies focus on antioxidant effects of chitosan (Guo et al.
2006; Guo et al. 2005; Guo et al. 2008; Je and Kim 2006;
Jurczuk et al. 2006; Liu et al. 2009; Park et al. 2004; Sun et
al. 2004; Sun et al. 2008; Xing et al. 2005; Yang et al. 2010).
This study investigated the effects of chitosan in MDA, 8-
OHDG, GSH and ceruloplazmin levels and CAT activity in
kidney of Pb-treated rats.

MATERIALS and METHODS

Kidney tissue of rats used in the study named "The effect
of chitosan on the erythrocyte antioxidant potential of lead
toxicity-induced rats" was used in the research (Toz and
Deger 2017).
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Animal material

Twenty-eight Wistar albino rats, which weighed 200-250
g, which were bred in the animal Experiment Unit of Van
Yiiziinci Yil University, were utilized in the study. The rats
were divided into four groups as seven rats in each group,
and were kept in cages where they were provided with ad
libitum feed and water at a temperature of 22+2°C and
under 12-h dark and 12-h light cycles.

For the present study, an approval was obtained from the
Local Animal Experiments Ethics Committee at Van
Yiiziincii Y1l University on 05.09.2014, with the number
2014/10.

Study groups

The rats were divided into four groups as seven rats in
each group, and the following items were administered to
each group in the study.

The Control Group (C): Only saline solution was
administered to the rats in this group for 28 days via oral
gavage.

The Lead Group (Pb Group): The rats in this group were
administered 50 mg/kg lead acetate dissolved in saline
solution for 5 days intraperitoneally (ip) (Mutlu et al
2011).

The Lead + Chitosan Group (Pb + CS group): The rats in
this group were administered 50 mg/kg lead acetate ip for
5 days. At the same time, 200 mg/kg chitosan was
dissolved in saline solution and administered for 28 days
by oral gavage (Jeon et al. 2003).

The Chitosan Group (CS group): 200 mg/kg chitosan was
dissolved in saline solution and administered by oral
gavage for 28 days in this group.

At the end of the trial period, intraperitoneal 75 mg/kg
ketamine HCI was injected, and the blood was collected by
heart puncture. Then, the collected blood was centrifuged
at +4°C, at 3000 rpm for 5 min to obtain serum. Urea and
creatinine analyses in the extracted serum were measured
on an autoanalyzer (Roche/Hitachi) using commercial Kits.

The rats were immediately sacrificed by bloodless method
under ketamine anesthesia, and the kidney was excised.
Samples of kidney tissue were homogenized in cold 0.1
mM phosphate buffer (pH 7.4) and centrifuged at 10,000
rpm at 4°C for 15 min. The MDA (Ledwozyw et al. 1986),
GSH (Beutler et al. 1963) ceruloplasmin levels (Sunderman
and Nomoto 1970) and CAT activity (Lartillot et al. 1998)
were measured spectrophotometrically; and 8-OHdG
levels were measured in the collected supernatants by
using the ELISA commercial kits (Shanghai LZ biotech Co.,
Ltd., China)

Pb measurement in the kidney tissue

500 pL of 10% Triton X-100 was added to 250 uL of
supernatant. This mixture was vortexed. 1250 uL of 10%
(NH4) H2PO4 and 3 mL of deionized ultra pure water were
added to it (a total volume of 5ml). Then, the reading was
done at the 283.3 nm wavelength in graphite furnace
atomic absorption spectrometry (Graphite Furnace
Atomizer, GFA-7000 Shimadzu) according to the
calibration curve plotted for different standard
concentrations using Pb cathode lamp (Hollow Cathode
Lamp, Hamamatsu Photonics KK Made in Japan). The
obtained results were expressed as ngPb/g tissue (Reyes
etal. 2000; Yahaya etal. 2011).

Statistical analysis

The results were expresed as the mean + SEM of number
of observation. Comporation of means carried out using
one way analysis of variance (ANOVA) followed by Turkey
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test to compore means between the different groups. In
the analyses, the significance level was accepted as p <
0.05. All analyses were performed using SPSS (23.0)
software.

RESULTS

Serum wurea and creatinine concentrations were
significantly higher in rats treated with lead than in
controls animals. Serum urea and creatinine
concentrations were significantly lower in rats treated
with lead and chitosan than in rats treated with lead
(Table 1) (p<0.05).

In the Pb-treated groups (Pb, Pb+CS) when compared with
the control group, the lead concentration in the kidney
tissue was increased but decreased after administration of
chitosan (Table. 2) (p<0.05).

In the Pb-treated groups when compared with the control
group, Pb, MDA, 8-OHdG, ceruloplasmin concentrations
were significantly increased, and GSH concentration and
catalase activity were significantly decreased (p<0.05)
(Table. 2). Co-administration of chitosan with lead
significantly decreased Pb, MDA, and ceruloplasmin levels
and significantly increased CAT activity in the kidney
tissue (p<0.05). There were no significant changes in GSH
and 8-OHDG levels (p>0.05).

Table 1. Serum urea and creatinine levels of rats treated with chitosan (200 mg/kg) for 28 days and with lead acetate

(50 mg/kg) for 5 days

C Pb Pb+CS CS
Urea (mg/dl) 44.83+4.57 a 59.40+5.68 ¢ 51.33%x4.22b 46,83+4.07 a,b
Creatinine (mg/dl) 0.54+0.08 a 0.66+0.03 b 0.57+0.06 a 0.55+0.06 a

Values are presented as mean +SD (n=7). p < 0.05; the difference between group averages with different superscript letters

on the same row is statistically significant

Table 2. Kidney malondialdehyde (MDA), glutathione (GSH), ceruloplasmin, 8-hydroxydeoxyguanosine (8-OHdG) levels and
CAT activity of rats treated with chitosan (200 mg/kg, vo) for 28 days and with lead acetate (50 mg/kg, ip) for 5 days

C Lead Lead+CS CS
Lead (ng/g) 16.244+2.457a 62.394+17.192b 35.814+8.250c 15.364+3.367a
MDA (nmol/g protein) 21.14+246a 30.48+1.41b 26.59+2.15¢ 23.24%1.64 a
8-OHdG (ng/g protein) 3.98+0.59 a 5.74+1.28 b 5.25+0.31b 4.04+0.55 a
GSH (mg/g protein) 1.13+#0.11a 0.85+0.05b 0.88+£0.03 b 1.08+0.016 a
Catalase (U/g protein) 8.82+0.62 a 2.70+0.32 b 5.25+0.41¢c 8.74+0.38 a
Ceruloplasmin (mg/L 8.769+2.285a 25.447+4.607 b 18.060+5.61 c 9.397+4.145 a

protein)

Values are presented as mean +SD (n=7). p < 0.05; the difference between group averages with different superscript letters

on the same row is statistically significant

DISCUSSION

Lead-induced renal dysfunction is classified as acute and
chronic nephropathy (Matovic et al. 2015). Lead-induced
acute nephropathy is usually characterized by an impaired
tubular transport mechanism (Fanconi syndrome),
morphological changes of tubular epithelial cells, and lead-
induced nuclear inclusion bodies (a lead-protein complex)
(Matovic et al. 2015). Consistent with other studies, the
present study found that the lead concentration in the
kidney tissue was found to be significantly higher in the
lead group than in the control group. It has been reported
that this elevation occurred because lead binds strongly to
macromolecules in the intracellular compartments (Abdel
Moneim et al. 2011; Han et al. 1996). In this study, lead
exposure was found to cause an increase in serum urea
and creatinine levels indicating glomerular damage and
renal dysfunction. The presence of lead causes the
degradation of the brush border of renal epithelial cells
impermeable to creatinine and urea. For these reasons, the
renal function deteriorates, and blood urea and creatinine
levels rise. Although the exact mechanism of renal lead

toxicity is not fully understood, it has been indicated that
oxidative stress plays an important role (Matovic et al.
2015).

There is a limited number of studies on lead-induced
oxidative stress in animal kidney tissue. The results of this
study are consistent with other studies in the literature
showing that there was an increase in MDA levels in rat
kidney using lead 10-150 mg/kg for 24 hours (Sharma et
al. 2014), 20 mg/kg for 5 days (Abdel Moneim et al. 2011),
5 mg/kg for 30 days (Lakshmi et al. 2013), 50 mg/kg for
40 days (Sharma et al. 2010), and 500 mg/L for 8 weeks
(Wang et al. 2012). It has been reported that lead exposure
stimulates free radical production in the kidney by leading
to the inactivation of tubular cell structure and the loss of
membrane integrity, and thus causes lipid peroxidation
(Aziz et al. 2012; Sharma and Singh 2014).

Due to its stability, 8-OHdG is one of the most reliable
markers of oxidative DNA damage (Li et al. 2010). Studies
on cadmium, arsenic, methyl mercury, and ferric
nitrilotriacetate reported that there was an increase in 8-
OHdG levels in the kidney (Galazyn et al. 2009; Igbal et al.
2009; Jin et al. 2008). Liu et al. (2010) determined that the
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8-OHdG level was significantly increased in the kidneys
tissue of the rats exaposed to 500 mg Pb/L in drinking
water for 10 weeks and suggested that DNA is a common
target of lead-induced ROS in the kidney. In our study, we
found that the 8-OHdG level in the kidney tissue was
significantly higher in the rats treated with lead compared
to the controls.

The sulfhydryl groups of glutathione can act as a non-
enzymatic antioxidant by directly interacting with ROS, or
ROS is involved in enzymatic detoxification reactions as a
cofactor or coenzyme. Because GSH is a tripeptide
containing cysteine with reactive sulfhydryl groups that
have a reduction potential (Hsu and Guo 2002; Sivaprasad
et al. 2004). Studies showed that lead caused a significant
reduction in GSH level and GSH/GSSH ratio in the kidney
tissue (Aykin-Burns et al. 2003; Jurczuk et al. 2006; Lui et
al. 2010; Sivaprasad et al. 2004). In the present study, the
GSH level in the kidney tissue was significantly decreased
in the rats treated with lead when compared with the
control group. This reduction may have occurred because
lead binds to the SH group of GSH (Lui et al.2010).

Ceruloplasmin (a copper metalloenzyme) acts as an
antioxidant due to its ferroxidase activity (Lee et al. 2015).
However, when oxidative stress rises, it acts as a pro-
oxidant by releasing free copper ions that induce the
formation of reactive oxygen species and the oxidation of
low-density lipoproteins (Shukla et al. 2006). It has been
emphasized that elevated ceruloplasmin levels may be
used as a strong marker of diabetic nephropathy (Lee et al.
2015). Increased levels of ceruloplasmin were found to be
associated with oxidative stress (Mongiat et al. 1992). It
was observed that there was an increase in ceruloplasmin
levels in rats treated with 1,000 mg/L lead acetate for 4
weeks (Flora et al. 1993). In this study, the ceruloplasmin
concentration was significantly higher in the kidney tissue
of the rats treated with lead. The increase in ROS levels
induced by lead causes the antioxidant defense system to
weaken. Animal and human studies showed that lead
changed SOD, CAT, GPx, GST and G6PD activities and GSH
level (Matovic et al. 2015). Experimental studies revealed
that long-term i.p. (Abdel Moneim et al. 2011; Lakshmi et
al. 2013) and oral administration (Farmand et al.2005; Bas
et al. 2015; Sharma et al. 2010; Wang et al. 2012) of Pb
significantly reduced the activities of antioxidant enzymes
such as SOD, CAT, and GPx in the kidney tissue. The
molecular structures and activities of these enzymes
depend on a variety of essential elements, so antioxidant
enzymes are potential targets for lead (Lui et al. 2010). In
the present study, the catalase activity was found to be
significantly lower in the lead-treated groups compared to
the control group. This reduction may be due to increased
reactive oxygen species production.

After recent studies have shown that lead induces
oxidative stress by deteriorating the antioxidant defense
system, antioxidant therapy has gained importance (Wang
et al. 2016). Chitosan exhibits antioxidant activity as a
natural cationic polysaccharide. Mechanisms related to the
antioxidant activity of chitosan include free-radical-
scavenging action, metal-ion-chelating ability, and
reducing activity (Chien et al. 2007; Kim and Thomas
2007; Onsoyen and Skaugrud 1990; Park et al. 2004; Sun
et al. 2004). In the present study, co-administration of
chitosan with lead significantly decreased Pb, MDA, and
ceruloplasmin levels and significantly increased CAT
activity in the kidney tissue. The decreased level of lead in
the kidney tissue may be due mainly to the chelating
property of chitosan with heavy metals. In this context, the
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antioxidant levels may have increased in relation to the
reduction in ROS production.

CONCLUSION

Current study revealed that chitosan protects the kidney
against lead-induced oxidative stress.
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ABSTRACT

Diabetes mellitus is a disease with high morbidity and mortality, which is characterized by a lack of insulin
secretion and resistance to tissues in the tissues. In this study, 32 healthy Wistar Albino female rats, 7-8
weeks old, with a live weight of 300-350 grams obtained from Yiiziincii Yil University Experimental Animals
Unit were used. The rats were randomly divided into 4 groups of 8 rats. The rats in the control group were
not given any compound other than feed and water. Second Group: 45 mg/kg single dose streptozotocin i.p.
applied. After 72 hours, glucose levels were determined in the blood samples taken from the tail vein.
Diabetic patients whose blood sugar levels were 250 mg/dl and above were considered diabetic. Third group:
Evening Primrose Oil (EPO); rats were given oral EPO at a dose of 0.1 ml/rat/day for 20 days Fourth Group:
Diabetes + EPO group. Rats with diabetes were given primrose oil catheter with a dose of 0.1 ml/rat/day for
20 days. Blood samples were taken from the heart after the experimental applications and plasma obtained
was used for insulin, resistin and adiponectin analysis. Fasting glucose levels were determined by glucometry
and other parameters were determined by ELISA method. Fasting glucose, insulin and resisitin levels
increased while adiponectin level decreased in diabetic group. When primrose oil was given to this group, the
values changed significantly at the level of p<0.05. These results show that primrose oil can be used in the
treatment of Type 2 diabetes by having a restorative effect on changes in some negative biochemical
parameters seen in diabetes.

Keywords: Evening Primrose Oil, Rat, Insulin, Resistin, Adiponectin

0z

STZ ile Olusturulan Deneysel Diabette Cuha Cicegi Yaginin (Oenothera Biennis)
Insiilin, Resistin ve Adiponektin Uzerine Etkisi

Diabetes mellitus; insiilin sekresyonundaki azlik ve dokularda insiiline karsi gelisen direng ile sekillenmis,
morbidite ve mortalitesi yiiksek olan bir hastaliktir. Arastirmada Yiiziincii Y1l Universitesi Deney Hayvanlari
Unitesi'nden saglanan olan 300-350 gram canh agirhkta 7-8 haftalik 32 saglikh Wistar Albino disi rat
kullanildi. Rastgele 8 er sigcandan olusmus 4 gruba ayrildi. Kontrol grubundaki ratlara yem ve su disinda
herhangi bir bilesik verilmedi. ikinci Grup: Diyabet grubundaki ratlara 45 mg/kg tek doz streptozotosin i.p.
yoldan uygulandi. 72 saat sonra kuyruk veninden alinan kan &érneklerinde glukoz diizeyleri saptandi kan
sekerleri 250 mg/dl ve iizerinde olanlar diyabetik olarak kabul edildi. Uciincii grup: Guha cicegi grubundaki
ratlara agizdan sonda ile 0,1 ml/rat/giin dozunda ¢uha ¢igegi yag1 20 giin siireyle verildi. Dérdiincii Grup:
Diyabet+Cuha ¢icegi yag1 grubunda, diyabetli ratlara yine 0,1 ml/rat/giin dozunda ¢uha ¢icegi yag1 sonda ile
agizdan 20 giin siireyle verildi. Deneysel uygulamalardan sonra kalpten kan 6rnekleri alind1 ve elde edilen
plazmalar insiilin, resistin, adiponektin analizlerinde kullanildi. A¢lik Glukoz diizeyleri glukometrik, diger
parametreler ise ELISA ydntemiyle saptandi. Diyabetli ratlarda glukoz, insiilin ve resisitin diizeyleri artarken
adiponektin diizeyi azalmis, bu gruba g¢uha cicegi yag1 verilince degerler p<0.05 diizeyinde 6nemle pozitif
yonde degismistir. Bu sonuclar c¢uha c¢icegi yaginin diyabette goriilen bazi olumsuz biyokimyasal
parametrelerdeki degisimleri onarici yonde etki ederek Tip 2 diyabetin tedavisinde kullanilabilecegini
gostermektedir.

Anahtar Kelimeler: Cuha ciceji yag, Rat, Insiilin, Resistin, Adiponektin
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GiRiS

Diabetes Mellitus (DM), insillin hormonunun mutlak
yoklugu ya da insiilin etkisinin azalmasi sonucu gelisen
akut komplikasyonlariyla hiperozmolar hiperglisemik
sendrom (HHS),diyabetik ketoasidoz (DKA) ve hipoglisemi
ile olime neden olan, kronik komplikasyonlariyla
(retinopati, nefropati, noropati, aterioskleroz,
kardiovaskiiler ~yan etki, beyin atardamarlarinda
degisimler ve bunlara bagll hemoraji ve trombozlar)
yasam Kkalitesini azaltan, karbonhidrat, protein ve yag
metabolizmasinin bozulmasiyla birlikte seyreden kronik
metabolik bir hastaliktir. Tip 2 diyabet, genelde 40
yasindan sonra meydana gelen, yaslandikc¢a ortaya ¢ikma
siklig1 artan, diyabet semptomlarinin hafif oldugu, bazen
de hi¢ olmadigi, kronik komplikasyonlarin siklikla
gorilldigli ve diinyada en c¢ok goriilen diyabet tipidir.
Obezite, dokularda insiilinin kullanilamamasi (insiilin
direnci) ve insiilin salgisinin eksikligi ile karakterizedir.
Diyabet hastalarinin tiimiinde yaklasik olarak %901 Tip 2
diyabetlidir (Barry ve ark. 2004). Cuha cicegi bitkisinin
(oenothera biennis) tohumlarinin soguk sikim veya
solvent ekstraksiyonu methoduyla elde edilir (Blumenthal
ve ark. 2003). islenmemis haldeki cuha cigegi yag, 6ziit
olarak aralarinda tokoferollerinde bulundugu yiiksek
miktarda antioksidan kapasitesine sahiptir. Tokoferoller
damitma asamasinda ayrilir (Jennifer ve ark. 2001). Cuha
ciceginin tohumlar1 omega-3 yag asitlerinin tiirleri olan
gama-linoleik asit (GLA), cis-linoleik asit yodniinden
zengindir (Fugate ve Church 2004 ). GLA, aktif bir
prostaglandin E ve tiirevlerinin 6n maddesi olmasi
nedeniyle klinik farmakoloji alaninda ¢ok ragbet goren
esansiyel bir yag asididir (Jennifer ve ark. 2001; Birch ve
ark. 2001). Cuha cicegi yagl, meme agris1 (mastalji),
menopozal ve premenstrual semptomlarinda, servikal
olgunlasma, dogumun Dbaslamasi veya dogumun
hizlandirilmas: gibi kadinlarin ¢ogu saglik problemlerinde
kullanilir. DM, kanser, astim, preeklampsi, sizofreni ve
dikkat kaybi/hiperaktivite gibi rahatsizligin tedavisinde
c¢uha c¢iceginin etkisi arastirilmasi devam etmektedir
(Libster ve ark. 2002).

Adiponektin, oOnerildigi {izere insiilin direnci ve
ateroskleroz gelisiminde rol oynayan yeni bir adiposit
spesifik proteindir. Yiikksek konsantrasyonlarda dolasimda
olmasina ragmen, adiponektin diizeyleri obez kisilerde
zayif deneklerden daha diisiiktiir. Adipozite ol¢climleriyle
negatif korelasyonlarin yani sira, insiilin direnci ve tip 2
diyabet ile birlikte adiponektin diizeyleri de azalir. Viseral
adipozitenin, adiponektinin bagimsiz  bir negatif
prediktérii oldugu gosterilmistir. Boylece, metabolik
sendromun adiponektin ile negatif iligkisinin ¢ogu 6zelligi
gosterilmistir. Tip 2 diyabet gelisiminden &nce
Adiponektin seviyelerinin azaldigi gorilmekte olup,
adiponektin uygulamasina daha diisiik plazma glukoz
seviyelerinin yani sira artan insiilin duyarhiliglr eslik
etmektedir. Ayrica, adiponektinin azalmis ekspresyonu,
hayvan calismalarinda, insiilin direnciyle iliskili olarak
hipodiponektinemi i¢in bir rol oldugunu gosteren bir
derecedeki instlin  direnci ile iligkilendirilmistir
Adipokinler otokrin, parakrin ve endokrin etkileri aracilig1
ile metabolik stirecleri, inflamatuar ve immunolojik
reaksiyonlar1 diizenlerler (Giilali ve ark. 2013).

Baslangicta adiposit spesifik bir hormon olarak tanimlanan
resistinin obezite, insiilin direnci ve diyabet arasinda
onemli bir baglanti oldugu 6ne siirilmiistiir. Ekspresyonu
baslangicta adipositlerde tanimlanmis olmasina ragmen,
insanlarda belirgin resistin ekspresyonu seviyeleri temel
olarak monontikleer lokositlerde, makrofajlarda, dalakta
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ve kemik iliginde hiicrelerde bulunur. Artan kanitlar,
resistinin cesitli biyolojik islemlerde insiilin direnci ve
diyabetteki roliiniin yani sira 6nemli diizenleyici rol
oynadigini gostermektedir: ateroskleroz ve
kardiyovaskiiler hastalik (CVD), alkolstiz yagh karaciger
hastaligl, otoimmiin hastalik, malignite, astim, inflamatuar
bagirsak hastalig1 ve kronik bobrek hastaligi. CVD diyabetli
ve diyabetsiz hastalarda 6nemli miktarda morbidite ve
mortalite olusturdugundan, resistin gibi adipokinlerin
kardiyovaskiiler sistemde oynadig1 roliin anlasilmasi
onemlidir (Jamaluddin ve ark. 2012).

Insiilin, kan sekeri seviyelerinin diizenlenmesinde anahtar
rol oynayan bir hormondur. insiilin eksikligi veya insiiline
yeterince cevap verememesi, her Dbiri diyabet
semptomlarinin  gelismesine yol acabilir. Insiilin bu
nedenle hiicrelerin enerji icin kullanilacak glikoz almasina
yardimcl olur. Viicudunuzda yeterli enerji varsa, insiilin
karacigere glikoz alip glikojen olarak depolar. Karaciger
kiitlesinin yaklasik %5'ine kadar glikojen depolayabilir.
Viicuttaki bazi hiicreler insiilinsiz kandan glikoz alabilir,
ancak c¢ogu hiicrede insiilin bulunmasi gerekir. Tip 2
diyabet, insiiline etkin bir sekilde yanit vermeyen viicut
tarafindan karakterize edilir. Buna insiilin direnci denir.
Sonug olarak, viicut kandaki glikozu daha az alabilir. Tip 2
diyabetin erken evrelerinde, viicut normalde gerekenden
daha fazla insiilin ireterek cevap verir. Tip 2 diyabet
birka¢ yil icerisinde gelisirse, pankreasta insiilin iiretme
konusundaki ekstra talepler asinirken insiilin iireten
hiicrelerin (pankreas beta hiicreleri) kaybina neden
olabilir (Mert 1996).

Bu c¢alismada STZ deneysel olarak diyabet olusturulmus
ratlarda plazma adiponektin, resistin ve insilin
seviyelerini tespit etmek, Cuha ¢icegi yaginin verilmesiyle
bu degerlerde degisimin olup olmadigin1 yani diyabet
tizerine Cuha ¢icegi yaginin iyilestirici etkisinin olup
olmadigini arastirmak amaglandu.

MATERYAL ve METOT

Aragtirmada, Yiiziinci Yil Universitesi Tip Fakiiltesi
Deneysel Arastirmalar Birimi'nden saglanmis olan 300-
350 gram canh agirlikta,7-8 haftalik, 32 saghklh Wistar
Albino disi rat kullanildi. Deney 6ncesinde ratlarin 7 giin
siireyle ortama adaptasyonlar1 saglandi. Arastirmada
deneysel uygulamalar laboratuvar hayvanlarinin bakim
sartlarina (12 saat aydinhk: 12 saat karanlik ve 24+3°C)
uygun olarak yiiriitiildii. Deneysel uygulamalar siiresince
ratlara standart ticari rat yemi (pellet yem) ve icme suyu
ad libitum verildi.

Birinci Grup: Kontrol olarak tutulmus olan 8 adet rata yem
ve su disinda herhangi bir madde verilmedi (Kontrol
Grubu).

ikinci Grup: Sekiz adet rattan olusan hayvanlarin deney
oncesi kan sekerleri 6l¢iildii. Ratlara 45 mg/kg tek doz
streptozotosin (STZ) (Sigma USA) pH 4.5 soguk sitrat
tamponu icinde ¢6ziildi, i.p. yoldan uygulandi (Karabay ve
ark, 2006). 72 saat sonra kuyruk veninden alinan kan
orneklerinde glukoz diizeyleri, Lever Chek-TD-4222 marka
Biosensor seker o6l¢clim cihazi ve stripleri vasitasiyla
saptandi. Kan sekerleri 250 mg/dl ve lizerinde olanlar
diyabetik olarak kabul edilip c¢alismaya dahil edildi
(Diyabet Grubu).

Uglincii Grup: 8 adet rata agizdan sonda ile 0,1 ml/rat/giin
dozunda c¢uha ¢icegi yag1 20 giin stireyle verildi (Cuha
cicegi yagi grubu) .
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Dordiincli Grup: Sekiz adet rattan olusan hayvanlarin
deney oncesi kan sekerleri 6lciildii. Ratlara 45 mg/kg tek
doz streptozotosin (STZ) (Sigma USA) pH 4.5 soguk sitrat
tamponu i¢inde ¢6ziindd, i.p. yoldan uygulandi (Karabay ve
ark, 2006). 72 saat sonra kuyruk veninden alinan kan
orneklerinde glukoz diizeyleri, Lever Chek-TD4222 marka
Biosensor seker olciim cihaz1 ve stripleri vasitasiyla
saptandi. Kan sekerleri 250 mg/dl ve iizerinde olanlar
diyabetik olarak kabul edildi ve ¢alismaya dahil edildi. Bu
ratlara 20 giin siireyle sonda ile 0,1 ml/rat/giin dozunda
cuha cicegi yag1 agizdan verildi (Diyabet+Cuha cicegi yagi
grubu) (Kog 2016).

Arastirmada; Adiponektin (Rat adinopectin, ADP ELISA
Cat.no: YLA 0076RA), resistin (Rat resistin Retn ELISA, Cat
no: YLA 0203RA) ve insiilin (Rat Insiilin, INS ELISA kit Cat
no: YLA 0037RA) ticari YL biont marka ELISA Kkitleri, kit

prosediiriine goére ELISA okuyucu (Awarenes Stat Fax
2100 USA) ile c¢ahisildi

Arastirmada elde edilen bulgular istatistiki olarak
degerlendirildi. Verilerin karsilastirilmasinda ikiden fazla
grup durumunda, normal dagilim  goéstermeyen
parametrelerin gruplar arasi karsilastirmalarinda Kruskal-
Wallis testi ve farkliliga neden olan grubun tespitinde ise
Mann-WhitneyU testi kullanildi.

BULGULAR

Deneysel diyabet olusturulmus ve beraberinde ¢uha ¢icegi
verilmis gruplar dahil olmak tlizere tiim gruplara ait AKG,
instlin, resistin ve adiponektin diizeyleri ve istatististiksel
gosterimi Tablo 1 de verilmistir.

Tablo 1. Arastirmada kullanilan tiim gruplarin AKG, insiilin, resistin ve adiponektin diizeyleri

Table 1. FBG, insulin, resistin and adiponectin levels of all groups used in the study

n AKG (mg/dl) insiilin (achk) Resistin Adiponektin(mg/1)
(mIU/ml) (pg/ml)
Kontrol 8 95.12+7.56¢ 1.12+0.23c 0.35+0.08b 0.72+£0.12a
Ccecy 8 102.24£9.56¢ 1.38+0.19c¢ 0.44+0.10b 0.65+0.16a
Diyabet 8 273.87+12.87a 2.26+0.36a 0.77+0.09a 0.32+0.09b
Diyabet+ CCY 8 185.48+10.24b 1.95+0.21b 0.53+0.04b 0.63+0.11a
CCY: Cuha Cicegi Yag1 - AKG: Aglik kan glukozu *Ayni siitundaki farkl harfler istatistiksel olarak p< 0.05 diizeyinde 6nemi
gostermektedir.
GLUT-4’ten bagimsiz olarak insiiline bagl glukoz alimim
TARTISMA ve SONUC inhibe ettigi, hepatik glukoz iretimi ilizerine insilinin

Yag dokusu hem enerji deposu olmasi hem de lipolitik
aktivite 0Ozelliginin yan1 sira, glukoz metabolizmasi,
inflamasyon, enerji dengesi, lipid metabolizmasi,
fibrinolitik sistem ve vaskiiler homeostazisi etkileyen bir
takim proteinleri (adipokin) salgilayan en biiyiik endokrin
organdir. Adipokinler otokrin, parakrin ve endokrin
etkileri aracihigl ile metabolik siirecleri, inflamatuar ve
immunolojik reaksiyonlar1 dilizenlerler. Bu sayede
hiperlipidemi, diabetes mellitus, arteriyel hipertansiyon,
ateroskleroz ve kalp yetersizligi dahil olmak iizere obezite
ile iliskili komplikasyonlarda rol aldig1 diisiiniilmektedir.
Yag hiicresinden leptin, rezistin, timor nekrozis faktér-o
(TNF-a), adiponektin, adipsin, interlokin-6 (IL-6),
plazminojen aktivatér inhibitér-1 (PAI-1), transforming
biiyiime faktérii-a (TGF-a), anjiyotensinojen, asilasyon-
stimiile edici protein (ASP), insiilin benzeri biiyiime
faktorii-1 (IGF-1), prostaglandin 12 (PGI2), prostaglandin-
F2a (PG-F2a) gibi ¢ok sayida madde salgilanmaktadir.
Bunlar  arasinda  adiponektin  antidiyabetik  ve
antiaterojenik bir proteindir ve konsantrasyonlari, obezite
ile iligkili metabolik ve vaskiiler hastaliklarda azalmaktadir
(ADA 2010). Calisma sonucuna goére olan tip 2
diyabetlilerin adiponektin diizeyi olmayanlara goére daha
diisiik bulundu (p<0,05). Insiilin miktarim artis1 ve direnci
ile adiponektin diizeyinin diistiigii saptandi. Bu iki tespitin
adiponektin seviyesini belirleyen 6nemli faktér oldugu,
adiponektin seviyesi diisiikliigiiniin nedeni olabilecegi
sonucuna varildi.

Resistin, adipokin ailesinden olan 108 aminoasitten olusan
12.5 kDa agirliginda sisteince zengin bir polipeptidtir. Disi
gonodal yag dokusunda en yiiksek seviyelerde olmak
izere baslica beyaz yag dokusundan sekrete edilir (Patel
ve ark. 2003). Resistinin adipositlerde ve iskelet kasinda

etkisini bozdugu ve hepatositlerin glukoz alimim
baskiladig1 rapor edilmistir (Rajala ve ark. 2003; Steppan
ve ark. 2001). Bunlara dayanarak resistinin obezite ve
instilin direnci ile iligski olabilecegi ileri siiriilmektedir.
Sunulan ¢alismada da yukaridaki ifadeleri destekleyecek
nitelikte bulgular elde edilmistir. Zira diyabet grubunda
resistin diizeylerindeki artis yine ayni grupta insilin
artisiyla beraber goriilmektedir.

Tokuyamaa ve ark. (2007) tip 2 diyabetli hastalar lizerinde
yaptiklar1  calismada  adipokinler ve  metabolik
parametrelerin korelasyonunu arastirmis ve resistin ile
aclik plazma instlini ve HOMA arasinda giiclii pozitif
korelasyon bulmuslardir. Hui-Ling ve arkadaslar1 (2006)
yaptiklar1 bir c¢alismada tip 2 diyabetiklerdeki insiilin
direncinde resistinin rollinii arastirmislardir. Calisma
sonucunda resistin ile BMI ve ag¢lk glukozu arasinda
pozitif korelasyon saptamiglar ancak resistin ile aglik
instlini arasinda korelasyon saptayamamislardir (Hui-Ling
ve ark. 2007). Sunulan bu ¢alismada da insiilin miktar1 STZ
ile diyabet olusturmus grupta digerlerinde yiiksek
olmasina ragmen CCY verilen diyabetli grupta 2.26+0.36
dan 1.95%0.21 mIU/ml’ye diismiistiir. Buna paralel olarak
achk kan glukozu da 273.87#12.87 mg/ dl den
185.48+10.2 mg/dl ye diismistir. CCY ilavesinin incelenen
parametrelerde iyilestirici etkisi bu 4 parametrede
gosterildi.

Cuha cicegi yag1 omega-6 esansiyel yag asit ve gama-
linoleik asit bakimindan oldukea zengindir.
Streptozotosinle diyabet olusturulan ratlarda ¢uha ¢icegi
yag1 ve alfa linoleik asitin diyabette lipit parametreleri
tizerine etkilerinin incelendigi bir ¢alismada tedavi edilen
grupla tedavi edilemeyen grup karsilastirildiginda g¢uha
cicegi yag1 ve alfa linoleik asitin total kolesterol (p<0.01),
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trigliserit  (p<0.01), diisiik yogunluklu lipoprotein
kolesterol (LDL) (p<0.01) diizeylerinin anlaml bir sekilde
diisiirdigi, yiiksek yogunluklu lipoprotein kolesterol
(HDL) (p<0.05) ve total antioksidan kapasitede (p<0.05)
artisa neden oldugu ortaya konmustur (Alaa Eldeen ve ark.
2011). Takahashi ve ark. (1993), 4 haftalik bir siire
boyunca diyabetik hastalar arasinda 4 g cuha cicegi yagi,
2,4 g sardalya yag1 ve 200 mg E vitamini uygulamasinin
ylksek yogunluklu lipoprotein (HDL) diizeylerini 6nemli
Olciide arttirdigini ancak glisemik kontrol ve diger etkileri
olmadigin1 gostermistir. Lipid profilleri; baska bir
calismada, sigcanlarda ¢uha ¢icegi yagr aliminin toplam
kolesterol diizeylerinde belirgin bir azalmaya yol actigi
bildirilmistir (Fukushima ve ark. 2001). Geppert ve ark.
(2008), Saglikh kadinlarin bir balik yag1 / ¢uha cicegi yagi
karisimi (giinde 456 mg dokosaheksaenoik asit (DHA) ve
giinde 353 mg GLA) ilave edilmesinin iyi tolere edildigini
ve giivenli oldugunu belirtmistir. Deneysel diyabet
olusturulmus ratlara ¢uha ¢icegi yaginin verilmesi aglik
kan sekeri lizerine disiiriicii etki yaparak, azalan HDL
diizeylerine artirici, artan LDL, kolesterol, total lipid, VLDL
ve Ostrojen diizeyleri ilizerine ise azaltic1 yonde etki ederek
diyabette olusan lipid profilini olumlu yonde degistirmistir
(Kog 2016). Kog (2016), cuha cicegi yaginin diyabette hem
kan sekeri azalticc hem de olusacak muhtemel
komplikasyonlar1 engelleyecek olumlu etkilerinin oldugu
sonucuna varmisken, sunulan bu ¢alismada da bulunan
sonucu destekler bulgular elde edilmistir. Gergekten de
Tablo 1 de sunulan bulgular CCY’'nin diyabette resistin,
adiponektin insiilin ve kan sekeri lizerine olumlu etki
gostererek diyabetli kimselerin fitoterapdtik ajan olarak
rahatlikla kullanabilecegi bir madde gériiniimiindedir.
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ABSTRACT In this study, we aimed to evaluate histopathologically the case of osteosarcoma detected in an Belgian
Malinois race dog. The material of the study consisted of a 8.5-year-old Belgian Malinois race female dog
weighing 30 kg. With the complaints of abdominal distention, difficulty in breathing, loss of appetite, fatigue,
the dog brought to the Veterinary Faculty of Kafkas University Animal Hospital died on the way and was sent
to the Department of Pathology for necropsy. In the follow-up, some of the tissue samples taken from the
systemic necropsy animal were determined in the decalcified solution and another part in the buffered
formaldehyde solution. Following routine procedures, 5 um thick sections were taken from the prepared
paraffin blocks for Hematoxylin Eosin staining. To determine the histopathological changes, the sections were
examined by light microscope. In the light of the histopathological findings, osteosarcoma was diagnosed in
the brain and lung metastatic foci.

Keywords: Histopathology, Dog, Metastasis, Osteosarcoma

0z Belcika Malinois Irki Disi Bir Kopekte Gozlenen Osteosarkom Vakasina Ait Coklu
Metastazlar

Bu ¢alismamizda, Belgika Malinois 1rki bir kdpekte saptanan osteosarkom vakasinin histopatolojik acidan
degerlendirilmesi amaglanmistir. Calismanin materyalini 8.5 yasinda 30 kg agirliinda Belgika Malinois 1rki
disi bir kopek olusturdu. Abdominal siskinlik, solunum giicliigii, istahsizlik, halsizlik sikayetleri ile Kafkas
Universitesi Veteriner Fakiiltesi Hayvan hastanesine getirilen képek yolda 6lmiis ve nekropsisi yapilmak
tizere Patoloji Anabilim Dalina génderilmistir. Takibinde sistemik nekropsisi gerceklestirilen hayvandan
alman doku o6rneklerinin bir kismi1 dekalsifiye soliisyonunda diger bir kismi ise tamponlu formaldehit
soliisyonunda tespit edildi. Rutin islemlerin ardindan hazirlanan parafin bloklardan, Hematoksilen Eozin
boyamasi i¢in 5 pm kalinhiginda kesitler alindi. Histopatolojik degisikliklerin belirlenmesi amaciyla kesitler
151k mikroskobunda incelendi. Elde edilen histopatolojik bulgular 1s1g8inda beyin ve akcigerdeki metastatik
odaklara osteosarkom tanisi konuldu.

Anahtar Kelimeler: Histopatoloji, Képek, Metastaz, Osteosarkom

INTRODUCTION

Osteosarcoma is the most common primary bone tumor in
dogs (Wehrle-Martinez et al. 2016). It constitutes 85% of
skeletal malignancies and 4% of all malignancies in dogs
(Wolfesberger et al. 2006; Milanta et al. 2012). This tumor
with mesenchymal origin has very aggressive effects
locally; It causes lysis or bone production; or causes both
of these (McNeill et al. 2007; Petty et al. 2008). Metastasis
is very common, continues usually subclinically and occurs
early in tumor formation (Ohta et al. 2004; Fan et al. 2008;
Shoeneman et al. 2012). Even osteosarcomas originating
from long bones can metastasize to the lung even in the
early period when the diagnosis of primary tumor cannot

be established (Sagartz et al. 1996). Lung metastasis
occurs by hematogenous route and has been seen in 90%
of all cases (Fieten et al. 2009; Piskun et al. 2011). Most of
the dogs die due to lung metastasis (Gebhard et al. 2016).
The prognosis of osteosarcoma is very poor, the
recurrence rate is quite high; and less than 20% of the
affected dogs do not live for more than 2 years (Wilson et
al. 2008; Leonardo et al. 2018; Withers et al. 2019).
Osteosarcoma is frequently observed in middle or old,
male and large race dogs (Kirpensteijn et al. 2002;
Hoenerhoff et al. 2004; Mullins et al. 2004; Selvarajah et al.
2012). Osteosarcomas are seen in high rate in races such
as especially Doberman Pinscher, Golden Retriever, Great
Dane, German Shepherd, St Bernard, Irish Setter, Boxer,
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Rottweiler and Greyhound (McNeill et al. 2007; Cristo et al.
2017). 20-25% of skeletal osteosarcomas in dogs are
caused by axial skeletal bones. Approximately 50% of
these cases have axial skeletal osteosarcoma in head and in
the other 50%; ribs, vertebrae and pelvis. Osteosarcoma
observed in the head region is a rare tumor that is
localized in the mandibula maxilla, skull and paranasal
sinuses in dogs. The appendix skeleton is affected 3 to 4
times more than the axial skeleton (Nagamine et al. 2015;
Murphy et al. 2017). Osteosarcoma is usually occurs in the
metaphyseal region of the long bones (Sanches et al.
2009). The proximal humerus, distal radius, distal femur,
proximal and distal tibia are the most common sites of
appendicular osteosarcoma (Hoenerhoff et al. 2004).
Amputation and chemotherapy are the best treatment
options; untreated lesions; It has a tendency to progress
rapidly and causes lameness and pathological fractures
(Farese et al. 2004).

In this study, we aimed to evaluate histopathologically the
case of osteosarcoma detected in a Belgian Malinois race
dog.

CASE HISTORY

The material of the study consisted of an 8.5-year-old
Belgian Malinois race female dog weighing 30 kg. With the
complaints of abdominal distension, difficulty in breathing,
loss of appetite and fatigue, the dog who was brought to
the Veterinary Faculty Animal Hospital of Kafkas
University died on the way and was sent to the
Department of Pathology for necropsy.

In the follow-up, some of the tissue samples taken from the
systemic necropsy animal were determined in decalcified
solution and another part was detected in buffered
formaldehyde solution. Following the routine procedures,
5 pum thick sections were taken from the paraffin blocks
prepared for Hematoxylin&Eosin staining. To determine
the histopathological changes, the sections were examined
by light microscope. At the lower left part of the mandible,
a mass of 4*4*3 cm fluctuated content was found. It was
observed that the torsion around the long axis of the
stomach was excessive and tympanic. Growing up in the
spleen was seen. The examination of the intestine revealed
that jejunum was hyperemic. The lungs were hyperemic
and hard structures with a size of 1-3 mm were found in
the parenchyma (Figure 1).

Figure 1. Lung tissue, hard structures with a size of 1-3
mm in the parenchyma (arrows)

The presence of white foci in the meninges was observed
(Figure 2). The liver was mildly icteric. No other
macroscopic findings were observed in the other organs
and they showed normal anatomical structure. Although
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the lung and brain metastasis sites were observed,
primary tumor focus (anterior and posterior extremities,
ribs and skull bones) could not be detected despite the
detailed examinations.

Figure 2. Brain tissue, white foci in meninges (arrows)

Histopathological examination of tissue samples taken;
degeneration of neurons, gliosis and osteosarcoma
metastasis areas were observed in the brain. Dilatation of
the sinusoids, dissociation in the remark cords, bilirubin
pigment were common in hepatocytes. Hyperemia,
atelectatic areas, spillage in bronchial and bronchiolar
epithelium and anthracosis were observed in the lungs.
Osteosarcoma metastasis sites were detected in the

regions near the lung serosal surface (Figure 3).

A s ol 500um
Figure 3. Lung tissue, metastatic area (arrow), 500 pm ,
H&E

Purple-pink metastatic areas were found in the brain,
similar to the foci in the lungs (Figure 4-5). Haemorrhagic
areas of the spleen were found. Severe hyperemia in the
jejenum, spillage in the mucosa epithelium and
mononuclear cell infiltration in the lamina propria were
determined.

Connective tissue increase in renal interstitium; hyaline
cylinders in tubules; atrophy in glomeruli; edema fluid in
the bowman capsule, andd chronic nonpurulent nephritis
was detected. In the upper 1/3 of the lamina propria in the
stomach lamina epithelials, necrosis was lost in severe
hyperemia, mucosa and gland epithelium. It was
determined that the mass taken under the mandible was
cystic dilatation covered by a very folded epithelium. No
histopathological findings were observed in the other
organs and normal histological structure was observed.
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Figure 4. Brain tissue (not decalcified), metastatic foci
(arrows), 200 um, H&E

DISCUSSION and CONCLUSION

Osteosarcoma is often observed in males and large race
dogs (Kirpensteijn et al. 2002; Hoenerhoff et al. 2004;
Mullins et al. 2004; Selvarajah et al. 2012). The average age
of the tumor is 7-8 years. Osteosarcomas in races such as
Doberman, Pinscher, Golden Retriever, Great Dane,
German Shepherd, St. Bernard, Irish Setter, Boxer,
Rottweiler and Greyhounds are highly prevalent (McNeill
et al. 2007; Cristo et al. 2017). There are only 5 studies in
the Belgian Malinois in the diagnosis of osteosarcoma
(Peterson et al. 2000; Selvarajah et al. 2009; Sivacolundhu
et al. 2013, Moore et al. 2000, Pagano et al. 2016). In this
study, we observed that a female dog of males having a
males age of 8.5 years old with a weight of 30 kg was
observed. The gender of the dog is different from the
literature data indicating that this tumor is usually in male
dogs. In this study, we observed that the osteosarcoma
was detected in an 8.5-year-old-age Belgium Malinos race
female dog weighing 30 kg; Although the age range and
race data are consistent with the literature, being female of
the dog is different from the literature data indicating that
this tumor is usually in male dogs.

Osteosarcoma usually occurs in the metaphyseal region of
the long bones (Sanches et al. 2009). The proximal
humerus, distal radius, distal femur, proximal and distal
tibia are the most common sites of appendicular
osteosarcoma (Hoenerhoff et al. 2004). Cases originating
from long bones in dogs usually cause lung, regional lymph
nodes, liver and kidney organs (Kutsal et al. 2003; Murphy
et al. 2017; Thompson and Dittmer 2017). It has rarely
been reported to metastasize to the central nervous
system, especially to the brain tissue (McNeill et al. 2007;
Pazzi et al. 2013; Cristo et al. 2017). In our study, although
there were metastases in the lung and brain similar to the
literature data; In spite of the detailed examinations,
primary tumor focus (anterior and posterior extremities,
ribs and skull bones) could not be detected.

Based on the histopathological findings, osteosarcoma was
diagnosed in the metastatic foci of the brain and lung
tissue. In the literature search, it was observed that there
were very few cases of osteosarcoma observed in the
Belgian Malinois race. In addition, the material of the study
material animal is female and the presence of metastatic
foci in the brain, except for the lung tissue, makes the
findings even more remarkable. Cerebral metastases of
osteosarcoma cases observed in dogs are very rare and
there are few literature studies on the subject. In Belgium

Figure 5. Brain tissue (decalcified), * means brain tissue,
trabecular structures (arrows), 50 pum, H&E

Malinois race dog, it is the first osteosarcoma study in
which brain metastases have been shown. It is thought
that this case report will make a significant contribution to
the literature data.
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