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ABSTRACT The aim of this study was to determine the survival rate and growth performances of Hamdani and Hair goat
kids raised under the rural conditions. 40 Hamdani and 32 Hair, a total of 72 goat kids were utilized in the
study. The body weights of Hamdani and Hair goat kids at birth, weaning (120th days) and 180th days were
3.15 and 3.11 kg (P<0.05), 22.9 and 21.64 kg (P<0.01) and 31.54 and 29.63 kg (P<0.01), respectively. The
average daily live weight gains of Hamdani and Hair goat kids from birth to 120th days and birth to 180th
days of age were 162 and 151 g (P<0.05), 161 and 143 g (P<0.01), respectively. Single born kids were more
advantageous to twin born kids in terms of birth weight but 60th days weight lower than twin born kids
(P<0.01, P<0.05), while female kids were higher weight than male kids at birth, weaning and after periods
(P<0.01, P<0.05, P<0.05 and P<0.01). The survival rates of Hamdani and Hair kids were 85.0% and 87.5% of
the study (P<0.05). The results found in this study showed that growth performance of Hamdani kids higher
than Hair kids during the 6 month growth period and genotype did not affect the survival rate.

Keywords: Hamdani goat, Hair koat, Kids, Growth, Survival rate

0z Hamdani ve Kil Kecisi Oglaklarinin Biiyiime Performansi ve Yasama Giicii*

Bu calismanin amaa yetistirici kosullarinda yetistirilen Hamdani ve Kil kegisi oglaklarin biiylime ve yasama
giicti 6zelliklerinin belirlenmesidir. Arastirmada 40 bas Hamdani ve 32 bas Kil keg¢isi olmak iizere toplam 72
bas oglak kullanilmistir. Hamdani ve Kil kegisi oglaklarinin dogum, 120. giin (siitten kesim) ve 180. giin
agirliklan sirasiyla 3.15 ve 3.11 kg (P<0.05), 22.9 ve 21.64 kg (P<0.01),31.54 ve 29.63 kg (P<0.01); dogum-
120 ve dogum-180 arasi donemde giinliik canli agirlik artis1 (GCAA) sirasiylal62 ve 151 g (P<0.05) ve 161 ve
143g (P<0.01) oldugu belirlenmistir. Tek dogan oglaklarin ikiz dogan oglaklardan daha yiiksek dogum
agirhigina ve 60. giin daha diisiik canli agirhiga sahip oldugu (P<0.01 ve P<0.05); disi cinsiyetteki oglaklarin
dogum ve siitten kesim ve sonras1 donemlerde erkek cinsiyetteki oglaklardan daha yiiksek canli agirliga sahip
oldugu (P<0.01, P<0.05, P<0.01ve P<0.01) oldugu belirlenmistir. Hamdani ve Kil kegisi oglaklarinda yasama
giicli sirasiyla %85.0 ve %87.5 olarak bulunmustur (P>0.05). Sonug¢ olarak; 6 aylik biliyime déneminde
Hamdani irki oglaklarin Kil kegisi oglaklarindan daha yiiksek biiytime performansina sahip oldugu, genotipin
yasama giiclinii etkilemedigi gérilmiistiir.

Anahtar Kelimeler: Hamdani kegisi, Kil kegisi, Oglak, Biiyiime, Yasama giicti

GIRIiS Ulkemizde yaklasik 500.000 kegi isletmesi oldugu ve Kegi
yetistiriciliginin 3.000.000 kisinin gelirine katki sagladig:

Gilinimiizde keci; eti, siit, tiftigi, kili, derisi, i¢c organlari,
kani ve glibresi gibi verimlerinden yararlanilan bir ciftlik
hayvani olup yetistiriciligi hemen hemen diinyanin tiim
boélgelerinde yapilmaktadir.

Tirkiye’de keci yetistiriciligi; sayisal olarak diinyada
onemli bir yere sahiptir. Tiirkiye'nin dogal ve ekonomik
kosullary, tarimsal yapist ve geleneklerinden dolay,
Tirkiye’de keci yetistiriciligi yaygin bir bicimde
yapilmaktadir. Hayvancilik sektori icinde, kecgiden elde
edilen siit ile etin oransal payinin azimsanamayacak kadar
o6nemli oldugu bilinmektedir.

ve bu faaliyetin belli bolgelerde yogunlasmasinin bir
sonucu olarak yerel ekonomi agisindan vazgecilmez bir
sektor haline geldigi, ek olarak ilkemiz keci
populasyonunun 6nemli bir boélimii Kil Kkegilerinden
olustugu bilinmektedir. Keci varligi bakimindan ilk sirada
Akdeniz Bolgesi gelmekte ve daha sonra ise Gliney Dogu
Anadolu, Dogu Anadolu, Ege, Marmara, i¢ Anadolu ve
Karadeniz Bolgesi gelmektedir (Dellal ve Dellal 2005;
Anonim 2007; Savas 2008; Anonim 2015; FAO 2014).

Arastirmanin yapildigi Van ili Dogu Anadolu bolgesi
icerisinde yer alir ve bu bolgede keci yetistiriciligi yaygin
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olarak gocer hayvanciligi seklinde yapilmaktadir. Bolge
yetistiricileri Hamdani adiyla bilinen bir keci irki
yetistirmektedir. Hamdani Kkegisi ile ilgili olarak gerek
Tarim ve Orman Bakanhigl Kkayitlarinda gerekse
literatiirlerde  kayitlara  rastlanilmamasina  karsin
morfolojik olarak bolgedeki Kil kegilerine benzememekle
birlikte Sengonca (1989)’un kiigiikbas hayvan yetistiriciligi
kitabinda bildirdigi Suriye keci irkinin dag tipine benzese
de Dbolge yetistiricileri tarafindan Hamdani olarak
adlandirilmaktadir.

Bu calismada, Van yoéresinde yetistirilen Hamdani ve Kil

keci oglaklarinin yasama giicii ve biiylime o6zelliklerini
karsilastirmali olarak arastirilmasi amaglanmstir.

MATERYAL ve METOT

Bu calismanin hayvan materyalini; Van ili Merkez ilceye
bagli Kalecik kdytlinde 6zel bir isletmede yetistirilen 40 bas
Hamdani Kkegisi oglagi ve 32 bas Kil kecisi oglag
olusturmaktadir.  Arastirma  yetistirici  sartlarinda
yuritilmistir.

Yem materyali olarak da; kegilere agilda bakildig1 siire
icinde, kuru ot ile yas seker pancar1 posasi verilmistir.
Kecilere konsantre yem verilmemistir. Oglaklara ise,
dogumu takiben ilk 4 ay siireyle anne siitii, adlibitum kuru
ot ve oglak basina 100 g kuzu-buzagl biiyiitme yemi
verilmistir. Daha sonra meraya ¢ikartilarak sadece meraya
dayali bir besleme yontemi uygulanmistir. Merada
herhangi bir ek yemleme yapilmamistir.

Kecilere, meraya yonelik bir besleme programi
uygulanmistir. Kis aylarinda ve meranin yetersiz oldugu
dénemlerde agilda ek yemleme yapilmistir. Agilda yem
olarak kuru ot ve yas seker pancar1 posasi verilmistir.

Oglaklar dogumdan sonra ilk 1 giin i¢inde ge¢ici numara ile
numaralandirilarak oglaklarin dogum tarihi, dogum tipi,
cinsiyeti, ana numarasi yazilarak ilk tartimlari yapilmistir.

Oglaklar dogumdan sonra yaklasik 15 giin analar ile
beraber kalmiglardir. Daha sonra analarindan ayrilmis,
sabah ve aksam olmak tizere giinde iki defa emzirilmistir.
Laktasyonun 90. giinden itibaren Kkegiler sagilmaya
baslanmistir. Sagim baslamasiyla birlikte oglaklar giinde
bir defa emzirilmistir. Oglaklara 15. giinden itibaren
yalama tasi, temiz su ve kaba yem olarak da kuru yonca
otu siirekli 6nlerinde bulundurulmustur. Ayrica oglaklar
meraya ¢ikana kadar 100g/bas miktarinda konsantre yem
verilmistir.

Oglaklar dogumdan sonra ilk giin i¢ginde tartilarak dogum
agirliklart belirlenmistir. Takibe den siirecte aylik canl
agirliklar1 alinarak, biiyiime ile ilgili 30., 60., 90., 120., 150.,
ve 180. glinler canli agirliklar1 tespit edilmistir. Canli
agirlik tartimi oncesi oglaklar aksamdan ag¢ birakilarak
sabah 06.00 - 07.00 saatleri arasinda 10 g hassas terazi ile
tartilmislardir.

Hamdani ve Kil kegisi oglaklarinin genotipler arasinda
yasama giicii bakimindan farkin énemi i¢in ki kare testi
yapilmistir.

Calismada biiyiimenin degisik donemlerindeki ortalama
canli agirliklar ve giinliik ortalama canli agirliklara etkisi
eden dogum tipi, cinsiyet, ana yasi, siit kesimine kadarki
canli agirliklara; dogum agirlig1 ve siit kesiminden sonra
ise siitten kesim agirhigr gibi cevre faktérlerinin etki
paylar1 en kiiciik kareler metodu (LeastSqueresMethotds)
ile incelenmistir. Buna gore;

Oglaklarin dogum agirhigi i¢in;

Yijkim = W + ai + bj + ¢k + fi + ejjim

Biiylimenin degisik donemlerindeki ortalama canli agirlik
(30, 60., 90., 120. (siitten kesim yas1), 150. ve 180. giinde
ile ortalama giinliik canli agirlik artiglar1 (0-30. giinler, 0-
60. giinler, 0-90. giinler, 0-120. giinler, 0-150. giinler, 0-
180. giinler) i¢in;

Yijkim = U + ai + bj + ck + fi + dzijx + €jjam

Modellerde;

Yiikim = herhangi bir oglagin incelenen dénemdeki canli
agirhig

p = Incelenen ézellik ydniinden popiilasyonun beklenen
ortalamasi.

ai = Oglagin genotipi (Hamdani, Kil)

bj = 0glagin dogum tipi (tek, ikiz)

ck = Oglagin cinsiyeti (erkek, disi)

fi = Oglagin ana yast (3-3.5, 4-4.5, 5 ve yukari)

U= Popiilasyon ortalamasinin hesaplanmasinda kullanilan
terim (p= U+dz)

d = llgili dénemdeki canli agirhga dogum agirlig1 yada
stitten kesim agirliginin kismi regresyonu

z = 0glagin dogum agirlig1 yada siitten kesim agirlig

eijlki = Sansa bagli hata

Kullanilan modellerde incelenen faktérler arasinda 6nemli
bir interaksiyon olmadigi varsayilmis ve bir faktoriin alt
gruplarindaki etki paylar1 toplam sifir kabul edilmistir.

Modellerin degerlendirilmesi Harvey (1972) paket
programinda En-Kiiciik Kareler Metoduna goére analizler
yapilmistir.

Oglaklarin farkh biiyiime doénemlerindeki yasama giicii

oranlarinin karsilastirilmasinda Ki-Kare metodu
kullanilmistir.

BULGULAR

Oglaklarin cesitli donemlerdeki canli agirliklari, biiytime
performansi lizerine genotip, cinsiyet, dogum tipi ve ana
yasinin etkisi Tablo 1ve 2’de verilmistir.

Hamdani ve Kil kecisi oglaklarinin dogum, 30., 60., 90.,
120. (siitten kesim), 150. ve 180. giin canli agirliklar
sirastyla 3.15 ve 3.11 kg; 7.39 ve 7.62 kg; 11.62 ve
12.16 kg; 16.39 ve 16.16 kg; 22.99 ve 21.64 kg; 27.11 ve
26.02 kg; 31.54 ve 29.63 kg oldugu belirlenmistir.

Hamdani oglaklarin siitten kesim agirligi, 150 ve 180. canl
agirliklarinin Kil kegisi oglaklarindan daha yiiksek canl
agirliga sahip olduklarn Dbelirlenmistir. Tek dogan
oglaklarin ikiz dogan oglaklardan daha yiiksek dogum
agirligina sahip oldugu (P<0.01), buna karsin 60. giindeki
canli agirhgin ise daha diisiik oldugu belirlenmistir
(P<0.05).

Disi cinsiyetteki oglaklarin dogum (P<0.01), 120 (P<0.05),
150 (P<0.01) ve 180.(P<0.01) giindeki canl agirliklarinin
erkek cinsiyetteki oglaklardan daha yiliksek oldugu
belirlenmistir.

Dogum-siitten kesim arasi ile dogum-180. giin arasi
dénemde; Hamdani oglaklarmin Kil kecisi oglaklarindan
(P<0.05 ve P<0.01), disi cinsiyetteki oglaklarin erkek
cinsiyetteki oglaklardan(P<0.05 ve P<0.01) daha yiiksek
biiyiime performansina sahip oldugu belirlenmistir.
Yasama giicti ile ilgili bilgiler Tablo 3’de verilmistir. Tablo
incelendiginde, yasama giici Hamdani Kegisi oglaklarini
icin %85.0, Kil kecisi oglaklar1 i¢in ise % 87.5 oldugu
gorilmektedir. Genotipler arasinda yasama giicii
bakimindan fark istatistiksel olarak o6nemsiz oldugu
saptanmuistir.
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Tablo 1. Cesitli donemlerde oglaklarin canli agirliklari lizerine Genotip, Dogum tipi, cinsiyet ve ana yasinin etkisi(kg)
Tablel. Values of adjusted live weights of the kids in various periods (kg)

glﬁf(l)‘:‘:r“ n Dogum n  30.gin 60.giin 90.giin 120.giin 150.giin 180.giin
Genotip ns ns ns ns x x x
Hamdani 40 3.15+0.07 34 7.39+0.24 11.62+0.42 16.39+0.58 22.9940.63 27.11+0.44 31.54+0.46
Kil 32 3.11+0.07 28 7.62+0.24 12.16£0.42 16.16+0.58 21.64+0.63 26.02+0.46 29.63+0.47
Dogum tipi *x ns * ns ns ns ns

Tek 62 3.55+0.04 54 7.32+0.11 10.8840.20 15.12+0.28 21.52+0.30 26.7610.27 30.95+0.28
ikiz 10 2.71+0.11 8 7.68+0.44 12.90+0.77 17.43+1.06  23.11+1.15  26.37+0.69  30.22+0.71
Cinsiyet ok ns ns ns * ok ok
Erkek 28 2.87+0.07 24 7.47+032 11.85+0.55  15.81+0.76  21.54+0.82  25.56+0.48  29.43+0.50
Disi 44 3.37+0.07 38 7.53+0.19  11.93+0.33  16.74+0.46  23.10+0.50  27.56£0.45  31.74+0.47
Ana yasi ns ns ns ns ns ns ns
3-35 20 3.16+0.09 17 7.44+0.29 11.90+0.51 16.37+£0.71  22.68+0.77  26.24+0.59  30.33+0.61
4-45 23 3.10+£0.07 19 7.38+0.27 11.7940.45 16.05+0.62 21.86+0.68 26.69+0.49 30.84+0.50
5 ve yuk 29 3.13+0.07 26 7.69+0.24 11.9840.41 16.42+0.57 22.4240.62 26.76+0.45 30.58+0.47
Genel 72 3.13+0.05 7.50+0.22  11.89+0.38  16.28+0.53  22.32+0.57  26.56+0.37  30.59+0.38

ns: Nonsignificant, * P< 0,05, ** P< 0,05

Tablo 2. Oglaklarin ¢esitli ddnemler arasindaki diizeltilmis giinliik canli agirlik artislarina iligkin tanimlayici degerler (g)

Table2. Descriptive values for adjusted Daily live weight gains of the Capri corn over various periods (g)

incelenen faktérler n 0-30 0-60 0-90 0-120 0-150 0-180
Genotip ns ns ns * ns x

Hamdani 34 12948 135+7 14448 16215 1656 161+5
Kil 28 13748 14447 137+8 15145 14945 14345
Dogum tipi ns * ns ns ns ns

Tek 54 12714 123+3 12614 150£2 152+3 150£2
ikiz 8 139415 156113 155+14 16310 161£10 15449
Cinsiyet ns ns ns * * ok

Erkek 24 132410 13949 133410 150+7 146+7 141+6
Disi 38 13446 140+6 148+6 163+4 168+4 16314
Ana yas1 ns ns ns ns ns ns

3-35 17 131410 140419 14549 160+6 157+7 15246
4-4,5 19 12949 13848 134+8 15316 1556 15145
5 ve yuk 26 13948 14147 14348 1575 15945 15245
Genel 62 13317 140+6 1417 15745 157£5 15244

ns: Nonsignificant, * P< 0,05, ** P< 0,05

Tablo 3. Hamdani ve Kil kegisi oglaklarinda yasama giicii
Table3. Survival rates of Hamdani and Hair goat kids

120. giinde yasayan

incelenen Dogan oglak oglak
faktorler N n %
Genotip
Hamdani 40 34 85.0
Kil 32 28 87.5
X2degeri 0.093-
-: Onemsiz
TARTISMA ve SONUC

Dogum agirligit Hamdani oglaklari i¢in 3.15 kg ve Kil kegisi
oglaklari icin ise 3.11 kg olarak belirlenmistir. Siit emme

déneminde genotipler arsinda istatiksel olarak bir fark
yoktur. Bu deger; Celik ve Oflaz (2018) Kil kegisi, Saanen x
Kil F1 mele (3,70 ve 3,80 ), Das ve Savas (2002), Kil kegisi
(3,80); Karadag (2006) Kil kegisi oglaklar1 (3,31) i¢in
bildirdigi degerler diisiik, Gokdal ve ark (2013) yetistirici
sartlarinda Kil kegisi (2,75kg); Oral ve Altinel (2006) Kil
kecisi (2,60kg); Sengonca ve ark. (2003) Kil kegisi
oglaklar1 (2,63kg ) i¢in bildirdigi degerler ise yiiksek
bulunmustur. Baz1 calismalar ile benzerlik gostemektedir
ki bunlar; Erten ve yilmaz (2013) extansif sartlarda
yetistirilen kil kecisi oglaklar1 (3.01kg), Tuncel ve Askin
(1982)'nin, Saanen x Kilis Fi'ler (1 yash analardan dogan
oglaklar 3.04 ve 2. Yash analardan dogan oglaklardan 3.07
kg) ve Simsek (2005) Kil kegisi oglaklar1 (2,99kg) icin
bulduklar: degerlerdir.

Bu calismada, oglaklardan elde edilen dogum agirhgi
lizerine, cinsiyet ve dogum tipinin etkisi dnemli iken
genotip ve anayasinin etkisi 6nemsiz bulunmustur.
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Dogum agirhigl, cinsiyet yoniinden incelendiginde fark
istatistiksel olarak o6nemli bulunmustur (P<0.01). Bu
farklilik, bircok arastirma sonucu ile benzer iken (Erten ve
Yilmaz 2013; Tuncel ve Askin 1982; Sénmez ve ark. 1970;
Odabasioglu ve Alun 1992) baz1 arastirmacilarin
(Sengonca ve ark. 1983) cinsiyetin etkisini dnemsiz olarak
bildirdigi calisma sonuglari ile uyusmamaktadir. Calismada
dogum agirhiklar disilerde 3.37kg, erkeklerde ise 2.87 kg
olarak saptanmistir. Bu degerler; Sonmez ve ark.
(1974)’in, Kilis kecisi oglaklarinin tekiz erkek (3.57 kg) ve
tekiz disileri (3.15 kg); Sonmez ve ark. (1971)’in, Malta
tekiz erkek (3.410 + 0.206 kg) ve tekiz disileri (2.43 kg);
Sénmez ve ark. (1970)’in, Saanen oglaklarinda tekiz erkek
(3.49kg) ve tekiz disileri (3.06 kg) icin bildirdikleri
degerler ile farklilik gostermektedir.

Dogum agirliklari, dogum tipine gore incelendiginde; fark
istatistiksel olarak 6nemli bulunmustur (P<0.01). Bu fark,
baz ¢alismalar ile uyum icindedir (Gokdal ve ark. 2013;
Celik ve Oflaz 2018). Calismada dogum agirhg tek
doganlarda 3.55 kg, ikiz doganlarda ise, 2.71 kg olarak
belirlenmistir. Bu degerler; Sénmez ve ark. (1974)’iin, Kilis
kegilerinde tekiz erkek ve disiler (3.57 ve 3.15 kg) ile ikiz
erkek ve disiler (3.63 ve 3.11 kg); Sonmez ve ark.
(1970)’in, Saanen tek erkek ve disiler (3.49 ve 3.06 kg) ile
ikiz erkek ve disiler (3.24 ve 2.73kg) icin bildirilen
ortalama degerler, bu calismadan elde edilen tek
doganlardan diisiik, ikiz doganlardan ise daha yiiksektir.

Calismada ana yasi bakimindan istatistiksel olarak
herhangi bir farklilik bulunmamistir. Ana yasinin énemsiz
olmasi bazi ¢alismalar (Erten ve Yilmaz 2013; Tozlu 2006;
Cayan 1986; Tuncel ve ark. 1976) ile benzer, bazi
calismalar ile (Sonmez ve Kaymaker 1974) farkli olarak
bulunmustur. Arastirmada farkli doénemlerdeki canli
agirlik artislarina genotipin etkisi 120, 150. ve 180.
giinlerde 6nemli bulunmustur. Hamdani oglaklarinda 120.
giin, 150. giin ve 180. giin canh agirliklar1 22.99 kg, 27.11
kg ve 31.54 kg, Kil kegisi oglaklarinda ise ayni dénemlerde
21.64 kg, 36.02 kg ve 29.63 kg olarak tespit edilmistir. 120.
giin ve 180. giin canh agirliklar, ¢ogu arastiricinin (Sincer
ve Oznacar 1960; Sonmez ve ark. 1970; Sonmez ve ark.
1974; Sonmez ve ark. 1971) bildirdigi degerlerden daha
yliksek bulunmustur.

Canli agirlik artisina cinsiyetin etkisi 120., 150. ve 180.
giinlerde 6nemli bulunmustur. 120. giin canl agirhg: erkek
oglaklarda 21.54 kg, disilerde ise 23.10 kg; 150. giin canli
agirligi erkek oglaklarda 25.56 kg, disilerde ise 27.56 kg ve
180. gilin canh agirlhig: ise erkeklerde 29.43 kg, disilerde
31.74 kg olarak tespit edilmistir. Bu calismadan elde edilen
120. giin canh agirhgi, bazi arastiricilarin (Sincer ve
Oznacar 1960; Sénmez ve Kaymakgi 1974) bildirdigi
degerlerden yiiksektir. Yine 180. giin canlh agirligi da
arastiricilarin  (Aritiirk ve ark. 1979; Mohamed 1985;
Sincer ve Oznacar 1960; Sénmez ve Kaymakc 1974;
Sengonca ve ark. 1977) bildirdigi degerlerden yiiksek
olarak belirlenmistir.

Arastirmada cesitli donemler arasi giinliik agirlik artislari
genotip yoniinden incelendiginde, fark istatistiksel olarak
1-120. glinde P<0.05’¢e, 0-180. giinler arasinda ise P<0.01’e
gore Hamdani oglaklar1 lehine o6nemli bulunmustur.
Calismada giinliik canl agirlik artis 0-90, 0-120 ve 0-180
giinler aras1 Hamdani oglaklarinda sirasiyla 144g, 162g ve
161g olarak; Kil kegisi oglaklarinda ise ayni sirayla 137g,
151g ve 143g olarak tespit edilmistir. Calismada 0-90.
giinler arasi tespit edilen gilinlik canli agirhk artis
degerleri; Erten ve Yilmaz (2013) kil (102 g), Odabasioglu
ve Altin (1992)'1n, Walliser, F1, G1 (94 g, 113 g ve 131 g)
icin bildirdigi degerlerden yiiksek bulunmustur.

Arastirmada cesitli donemler arasi giinliik canli agirlik
artis1 erkeklerde 0-90., 0-120. ve 0-180. giinler arasi
sirastyla 133 g, 150 g ve 141 g, disilerde ise 148 g, 163 g ve
163 g olarak tespit edilmistir. Farklhliklar istatistiksel
olarak 0-120. gilinler arasinda P<0.05, 0-180. giinler arasi
P<0.01 diizeyinde oOnemli; 0-90. giinler arasinda ise
onemsiz bulunmustur. Bazi arastirmacilarin 0-90. giinler
arasinda giinliik canli agirliklar tizerine cinsiyetin etkisi ile
ilgili bildirdikleri sonuclar ile, bu ¢alismanin sonugclari
benzerlik gostermektedir (Koyuncu ve Tuncel 1996). 0-90.
giinler arasi gilinliik canl agirhik artisi, Tuncel ve ark.
(1976)'nin, Saanen x Kilis ve (Saanen x Kilis) G1 x Kilis
melezi erkekler (121 g ve130 g) ve disiler (110 gve 111 g)
icin  bildirdikleri degerler ile kargsilastirildiginda;
erkeklerde yakin, disilerde ise diisliktiir. Giiney ve ark.
(1990)'n1in, Alman Alaca x Kil G1 erkek oglaklar1 (202g) igin
bildirdikleri degerden yiiksektir. 0-120. gilinler arasi
gilinlik canli agirlik artislary, Tuncel ve ark. (1983)'nin,
Saanen x Kilis F1 ve (Saanen x Kilis) G1 x Kilis melezi erkek
(111 ve 96 g) ve disiler (111 g ve 100 g) icin bildirdigi
degerlerden ytiksektir. 0-90. giinler arasi tekiz (126 g) ve
ikizlerde (155 g) giinliik canli agirlik agirliklari, S6nmez ve
ark. (1971)’in, Malta oglaklarinda tekiz erkeklerden (209
g) elde ettigi degerden yiiksek, ikiz erkeklere ait degere
(157 g) ise yakin bulunmustur.

Bu ¢alismada tespit edilen yasama giicii Hamdani oglaklar1
icin % 85.0, Kil kecisi oglaklarinda ise %87.5 olarak
bulunmustur. Yasama giicii yoniinden genotipler arasinda
istatistiksel olarak herhangi bir fark bulunmamistir.
Calismadaki her iki genotip i¢in bulunan degerler, Erten ve
Yilmaz (2013) ektansif sartlarda yetistirilen kil kecisi
oglaklar1 (%84.0), Celik ve Oflaz (2018) kil kegilerinde
yasama gliclini 2.5 aylhkta (83.02); Tuncel ve Askin
(1982)'nin, Saanen x Kilis F1 melezleri i¢cin dogumdan 3.
aya kadar (%86.7); Tuncel ve Ark. (1976)'nin, Saanen x
Kilis Fi'lerde dogumdan 6. aya kadar (%88.3); Tuncel ve
ark. (1983)'nin Saanen x Kilis Fi'lerde dogumdan 3. aya
kadar (%86.4) ve (Saanen x Kilis) G1 x Kilis (%89.2) ile icin
bildirilen degerlere benzer bulunmustur. S6nmez ve ark.
(1973), dogumdan 3. aya Kilis kegileri (%94.2); Sengonca
(1966)'nin, siit emme evresinde Kil kecileri oglaklar
(%90.0); Sengonca ve ark. (1977)'nin, sit emme
devresinde Malta x Kil F1 (%94.14) ve Saanen x Kil F1
melezleri (%92.7); Sénmez ve ark. (1974)'nin, dogumdan
12. haftaya kadar Kilis kecisi oglaklar1 (%94.1); Sengonca
ve ark. (1977)'nin, dogumdan 3. aya kadarki dénemde Kilis
kecisi oglaklar1 (%94.2); Odabasioglu ve Altin (1992)'nin;
Walliser x Kil Fr'leri (%80.6) icin bildirilen degerlerden
diisiik bulunmustur.

Sonug olarak; bu ¢alismada Van yoresinde yetistirilmekte
olanHamdani ve Kil kecisi oglaklarinin, yar1 entansif
sartlarda, yasama giicii ve biiylime ozellikleri tespit
edilmistir. Yagama giicii yontinden her iki genotipin benzer
oldugu belirlenmistir. Oliim oranlarinin yiiksek olmasi ise
dogum sonrasi bakim ve besleme yetersizliginden
kaynaklanmis olabilir. Canli agirlik artisi, ¢alismanin ilk
dénemlerinde her iki genotipte benzer iken; ¢alismanin
sonuna dogru Hamdani oglaklarinin daha iyi bir
performans gosterdigi ortaya cikmistir.
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ABSTRACT This study aimed to evaluate food handlers' knowledge regarding personal hygiene and food safety. A total of
200 food handlers from 30 independent food businesses in Kars, Turkey has been questioned in this survey.
One (1) point was given for each correct response and zero (0) point for the false and “Do not know” answers.
The questionnaires having 29 points were scored with 5. The knowledge of the respondents who got =3 was
considered as adequate. Most of the participants were male (66.5%) and mainly under the age of 24 (42.5%)
or between the age of 25-34 (33.5%). Nearly half of the participants (46.5%) had high school education (11
years). Only 25% of the workers who were mainly cooks declared that they had attended to a food safety
training course. Seventy six percent of the respondents were waitress/waiter. Almost half (43%) of the food
handlers got <2.9 (out of 5 points) point which indicated that they did not have adequate knowledge about
personal hygiene and food safety. Male workers were more successful at the questionnaire while age had not
a significant effect. Personal hygiene, cross-contamination, thawing frozen meat and reheating of foods were
the sections in which the respondents gave false answers frequently. The knowledge of participants neither
about food safety nor personal hygiene is enough to prepare or serve safe food. But it was observed that
education level and attending training courses had a positive effect on responding questions correctly.

Keywords: Food safety knowledge, Food handlers, Training, Public health

0z Gida Iscilerinin Gida Giivenligi Hakkindaki Bilgilerinin Degerlendirilmesi

Bu ¢alismada, gida iscilerinin kisisel hijyen ve gida giivenligi bilgilerinin degerlendirilmesi amaglanmistir.
Arastirmada, Kars'ta yer alan 30 farkli isletmeden 200 gida is¢isi anket yoluyla sorgulanmistir. Her bir dogru
yanit icin bir (1), yanlis veya "Bilmiyorum" yanitlari i¢in sifir (0) puan verilmistir. Tam 29 puan alanlar bes
(5) ile skorlanmistir. Buna gore 23 ve lizeri skora sahip olanlarin bilgisi "Yeterli" olarak degerlendirilmistir.
Profil sonuglarina gore katilimcilarin ¢ogunlugunun (%66.5) erkek ve 24 yas alti (%42.5) ya da 25-34 yas
arasinda (%33.5), yaklasik yarisinin (%46.5) lise mezunu, sadece %25'inin gida gilivenligi egitimi almis ve
%76'smin garson oldugu goriilmiistiir. Ankete katilanlarin neredeyse yarisi (%43) <2.9 ile skorlanmistir ki bu
kisisel hijyen ve gida giivenligi konusunda yetersiz olduklarina isaret etmistir. Erkekler daha fazla basari
gosterirken yas etkili bulunmamistir. En fazla yanlis yanita, kisisel hijyen, ¢apraz kontaminasyom,
dondurulmus etlerin ¢ézlinmesi ve gidalarin yeniden 1sitilmasi kategorilerinde rastlanmistir. Katilimcilarin
genel olarak gida giivenligi ve kisisel hijyen konularinda, giivenli gida hazirlayip servis edecek yeterlikte
bilgiye sahip olmadig1 goriilmiistiir. Ancak egitim seviyesi ve gida giivenligi egitimlerinin dogru cevaplar
vermede olumlu etki gosterdigi ortaya konmustur.

Anahtar Kelimeler: Gida gtivenligi bilgisi, Gida iscileri, EGitim, Halk sagligi

INTRODUCTION in parallel with the ever-expanding range of pre-prepared
meals. This changing consumer lifestyle emphasizes the

Foodborne diseases are serious problem, both in need for better, effective ways of controlling food hygiene
developed and developing countries, causing a significant (Bas et al. 2006).

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 many cases, food from sources which are unsafe,
inadequate cooking, improper  holding times,
temperatures, storage or reheating, cross-contamination
and poor personal hygiene are the causes of the issue in
question (Pichler et al. 2014). Especially food handlers
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play an important role in foodborne illnesses. Food
workers can carry food poisoning organisms
asymptomatically or be responsible from cross-
contaminating raw and processed foodstuffs, and
improper food cooking/storing (Cruickshank 1990). A lack
of food hygiene awareness or implementation is the major
cause of these contributory factors. Those premises are
strongly linked with low levels of training and poor
practices (Audit Commission 1990). Management attitude
towards training, standards of food handling practice and
levels of food hygiene knowledge are also correlated
(Kitcher 1994). Good hygiene practices must be applicated
in food businesses to protect consumers from foodborne
diseases. Therefore, food handlers should have the
knowledge and skills to apply these practices (Martins et
al. 2012). The need for training of food workers is an
essential part of HACCP concept and is thus recognized by
EU legislation (EU Regulation 852/2004) and by
international organizations such as the WHO (World
Health Organization 2000). Food safety training has also
become legislated in many countries (Abushelaibi et al.
2015).

In Turkey, the workers employed in the catering sector
have a low level of formal education and have a limited
average stay with the same employer. The majority of
employees work in plants with fewer than 10 employees
(Bas et al. 2006). All Turkish food businesses must provide
food hygiene training commensurate with the work
activities of their staff according to new regulations in
Turkish Food Codex (Saglam 2000). From this point of
view, this study was conducted to evaluate the educational
level of food handlers and determine their knowledge on
food safety and personal hygiene in province of Kars,
Turkey. By this means, it was aimed to provide baseline
data to assess the effectiveness of training programs used
in the Turkish food sector.

in the presence of the researcher, 30 minutes time
required for completion.

The questions were based on the research which was
conducted by Pichler et al. (2014) with some additions and
modifications. The first seven questions were about the
characteristics of food businesses and food workers’ age,
gender, education, profession and attendance to a food
safety course. The remaining 29 were intended to assess
knowledge of participants in relation to personal hygiene
and food safety. The responses to those 29 questions were
measured on a nominal scale. One (1) point was given for
each correct response and zero (0) point for the false and
“Do not know” answers. The questionnaires having 29
points were scored with 5. The knowledge of the
respondents who got 23 was considered as adequate. The
detailed data were presented in Tables 1-6.

Statistical analysis

The statistical analysis of data was performed using SPSS
Statistics 20.0. Pearson’s Chi-square, Mann Whitney U and
Kruskal-Wallis tests were used to analyse and detect
statistical differences between samples. Statistical
significant was set at a p value <0.05.

MATERIALS and METHODS

Population under study

In this study 200 food handlers from different plants were
interviewed. Questionnaires were responded individually,

RESULTS AND DISCUSSION

Characteristics of the businesses

In this study, 30 independent food businesses were visited.
Twenty-seven of these plants were restaurants or cafés
which were serving animal originated foods while the
other 3 were small businesses serving homemade
traditional foods. Most of them were small scale (46.6 %).
Details are presented in Table 1.

Characteristics of food handlers

Most of the participants were male (66.5%). They were
mainly under the age of 24 (42.5%) or between the age of
25-34 (33.5%). Nearly half of the participants (46.5%) had
high school education (11 years). Only 25% of the workers
who were mainly cooks declared that they had attended to
a food safety training course. Seventy six percent of the
respondents were waitress/waiter. The detailed data were
presented in Table 2 and Table 3.

Table 1. Characteristics of the food businesses and the number of the participants who work for those places

Frequency (Plants/Food

Percentage (Plants/Food

Handlers) Handlers)
Re.st-aurants and cafes serving animal 27 /166 90.0 / 83.0
Tvpe originated foods
yp Small businesses serving homemade 3/34 10.0 /17.0
traditional foods ) '
Small scale 14 /75 46.6 / 37.5
Capacity Medium scale 9/31 30 /155
Large scale 7 /94 233 /47.0
Done by a cleaning company 1/4 33/20
Cleaning
Done by plant’s own staff 29 /196 96.6 / 98.0
Done by a private pest control company, 11 /116 36.6 / 58.0
regularly
Pest Done by plant’s own staff, regularly 9/31 30 /155
Control Done by plant’s own staff when it is needed 4/22 13.3/11.0
I don’t know 6/31 20 /155
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Table 2. Characteristics of food handlers

Table 3. Food safety training status of food handlers

Frequency Percentage Profession Yes (%) No (%) Total
Gend Female 67 335 Waiter/Waitress 25 (16.4) 127 (83.6) 152
ender
Male 133 66.5 Cook 25 (52.1) 23 (47.9) 48
<24 85 42.5 Total 50 (25) 150 (75) 200
Age
- X2=24.708; p<0.001
(Years) 25-34 67 335 p<
>35 48 24.0
- Table 4. Knowledge scores of food handlers from food
Primary School 62 31.0 safety test
Education  High School 93 46.5
S Frequency P t
University 45 22.5 core (Person) ercentage
g;’;’ed Yes 50 25.0 <1 46 23.0
Traizng 1.0-1.9 9 45
Course O 150 750 2.0-2.9 31 155
Waiter/Waitress 152 76.0 3.0-3.9 77 38.5
Profession
Cook 48 24.0 >4 37 18.5
Total 200 100.0
Table 5. Food safety knowledge scores among different categories
. Standard Mann Whitney U,
Categories Mean Error Kruskal Wallis Test P
Female 2.705 0.1672
Gender 3492.50 0.012*
Male 3.043 0.1194
<24 2.808 0.1551
Age (Year) 25-34 3.096 0.1710 3.862 0.145
=35 2915 0.1820
Primary School 2.876 0.1709
Education High School 2.707 0.1526 9.465 0.09*
University 3.464 0.1613
ini Yes 3.815 0.0603
Food Safety Training 1713.00 0.000*
Course No 2.635 0.1192
Professi Waiter/Waitress 2.777 1.4153 249100 0.001*
rotession Cook 3.414 1.1449 ' '
*P<0.05

According to surveys from different parts of the world, the
percentage of male and female food workers is almost
equal and the mean age is around 35 ranging between 19
and 65. Majority of the food handlers has six or less years
of education and the number of the persons who attended
a food safety training program is still low although it is
mandatory by law in many countries (Buccheri et al. 2010;
Jianu and Chis 2012; Martins et al. 2014; Pichler et al.
2014; Sani and Siow 2014; Liu et al. 2015). Comparing to
other studies, respondents in our study are younger and
have higher educational level. However, the rate of
participating to a food hygiene course is quite low like the
other researchers declared previously.

Results in relation to sample characteristics

Of the 200 food handlers questioned in this study, 43% got
<2.9 (out of 5 points) point which indicated that almost
half of the participants did not have adequate knowledge
about personal hygiene and food safety.

In a previous study conducted in our country, Bas et al.
(2006) obtained even worse results. The mean knowledge

score of food workers participated their survey was 43.4
(100 possible points).

Many researchers from different countries also reported
poor knowledge of food handlers. In one of these food
handlers from Portugal were assessed and the average
score of questions answered correctly was found as 13 out
of 23 (56.5%) (Martins et al. 2012). A couple of years later,
Martins et al. (2014) evaluated the food hygiene
knowledge of respondents in Portugal and they discovered
that the average score was 13.9, corresponding to 60.7%
of the questions. The situation was almost the same in
western Romania; Jianu and Chis (2012) questioned food
handlers of small and medium-sized companies and
recorded the mean value of hygiene knowledge of the food
handlers as 63.2%. Osaili et al. (2013) from Jordan reached
relatively better scores. Workers in fast food restaurants
participated in their survey and the knowledge of food
handlers on food safety concept was considered as fair.
The overall score of correct answers for the food safety
tested aspect was 46.47 out of 67 points (69.4%).
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Table 6. Frequencies of correct responses to food safety knowledge questions of food handlers

Correct
. False Responses
Questions (Answers) Responses
n % n %
At work if you only urinated, and did not a bowel movement, you do not need to 161 80.5 39 195
wash your hands. (True/False)
Do you need to have thoroughly washed hands if you use wax paper to handle 163 815 37 185
food? (Yes/No)
Do you need to have thoroughly washed hands if you use a spatula or tongs to
handle food? (Yes/No) 117 58.5 83 415
Do you need to have thoroughly washed hands if you use single use gloves to
handle food? (Yes/No) 109 545 o1 45.5
To wash your hands had you better use warm or cold water? (Cold/ Warm) 135 67.5 65 325
i ?
About how many seconds should you lather your hands with soap? (At least 10 91 455 109 545
second)
> - p -
On What should you dry your hands? (Multiple choice question type) (Paper towel 108 54.0 92 46.0
or air dryer)
You should avoid wearing jewellery when you prepare or serve food. 131 65.5 69 345
(True/False)
When you suffered from vomiting or diarrhoea but don’t feel really ill, you are
allowed to handle ready to serve food like sandwiches or salad on that day. 132 66.0 68 34.0
(True/False)
If you are ill with diarrhoea, it is okay to handle raw food as long as that food will 115 575 85 425
be cooked. (True/False)
When you sneeze, you could contaminate food with germs and cause to food 132 66.0 68 34
poisoning. (True/False)
When a fogd handler has a cut on his/her hand he/she should cover it properly 150 750 50 25.0
and wear single use gloves. (True/False)
The most common symptom of food poisoning is diarrhoea; however, heart,
kidneys, liver and brain also could be affected, people even could die. 143 715 57 28.5
(True/False)
What kind of sources could contaminate food with germs? (Multiple choice) 124 62.0 76 38.0
Why raw and coo}(ed f00(.is must be stored separately and avoid their contact to 102 51.0 98 49.0
each other? (Multiple choice)
Raw .melat can be stored anywhere in a refrigerator as long as it is tightly sealed in 112 56.0 88 44.0
plastic film. (True/False)
Cooked food plust be portioned into small amount before the cold storage to 124 62.0 76 38.0
make the cooling process faster. (True/False)
Frozen meat can be thawed on the kitchen bench at ambient temperature. 46 23.0 154 770
(True/False)
Frozen meat can be thawed in hot water. (True/False) 120 60.0 80 40.0
Cooked food which is .stored in the refrigerator must be bring to boiling 66 33.0 134 67.0
temperature before serving. (True/False)
In a restaurant, ready to eat cooked food (Soup, rice etc.) must be kept at 265°C. 128 64.0 72 36.0
(True/False)
Vegetables for a salad splashed with a few drops of raw chicken juice should not 48 24.0 152 76.0
be rinsed but must be thrown away. (True/False) ] )
?s it true that if not completely cooked, beef, poultry and egg could cause serious 114 570 86 43.0
illness? (True/False)
You can be sure food is safe to eat when it smells and tastes normal. (True/False) 86 43.0 114 57.0
It is safe to store cleaning agents and food in the same area. (True/False) 149 74.5 51 255
It is safe to dry kitchen utensils (Forks, knives, dishes etc.) with cotton towel. 106 53.0 94 47.0
(True/False)
You must avoid handling clean kitchen utensils with bare hands. (True/False) 142 71.0 58 29.0
The temperature of fridges and freezers must be checked daily. (True/False) 146 73.0 54 27.0
It is not safe to store drinks in plastic bottles under sun light. (True/False) 147 73.5 53 26.5

In contrast to these disappointing results, promising
findings have been cited by other researchers. In a study,
Abdul-Mutalib et al. (2012) evaluated food handlers
working in restaurants in Malaysia and the results showed
that they had excellent knowledge, attitude and good
practices toward food (KAP). Liu et al. (2015) also

10

evaluated the KAP among food workers in China. The score
of knowledge showed that respondents could give correct
answers for more than half of the items. A study conducted
by Pichler et al. (2014) in Austria was also one of the
questionnaire-based surveys which declared a high score
(76%) of average knowledge.
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In another survey in Brazil, the level of knowledge was
considered as insufficient in spite of average proficiency
score being >79% accuracy. It was explained this rate was
low, because most participants (92.2%) had already
undergone previous food safety training (Soares et al,
2012). Researchers expected to see higher performance,
because according to numbers of studies, there was a
strong evidence supporting the significant positive effect
of both education level and food safety training programs
(McIntyre et al. 2013; Jianu and Golet 2014; Martins et al.
2014; Pichler et al. 2014; Liu et al. 2015). Ansari-Lari et al.
(2010) also reported in their study; there was significant
positive correlation between level of education with
general knowledge and knowledge of microbiological food
hazards. In addition, there was positive correlation
between knowledge and attitude. We also found that
education level and food safety training courses had
dramatic positive effect on knowledge of the participants.

Finally, in the light of those data Soares et al. (2012)
explained that; improper food handling practices are not
always a result of low level of education. Personal, social
and workplace factors influence the practices of the food
handler. It seems that more specific training courses
should be planned for food handlers. The courses should
include an evaluation process to ensure the effectiveness.
It is therefore necessary to evaluate the impact of the
knowledge acquired in food safety training to develop
methodologies to properly train food handlers.

Beside these major factors like education and food safety
training other minor issues like gender and age may be
effective on knowledge in some certain cases (Pichler et al.
2014, Liu et al. 2015). Our findings also showed that male
workers were more successful at the questionnaire while
age had not a significant effect.

Frequencies of correct responses of food handlers to
food safety knowledge questions

Table 6 shows how the food handlers responded to food
safety questions. These answers indicated that most of the
participants were aware of necessity of hand washing after
using toilets, however they were not sure how long they
should lather their hands with soap and how they should
dry them. Similarly, they did not have enough knowledge
about the need of having thoroughly washed hands if they
use a spatula, tongs or single use gloves to handle foods. It
was also interesting that almost half of the food workers
believed that when they are ill with diarrhoea they can
handle the raw food as long as that food will be cooked.
Similar results were obtained by Bas et al. (2006), they
also reached low mean score for knowledge of personal
hygiene (31.8 out of 100).

For this section of the questionnaire, researchers have
reported different results ranging between poor and
acceptable. In most of the cases food handlers responded
the questions regarding good personal hygiene practice
such as washing hands, the use of proper clothing, usage of
gloves while handling food, avoiding wearing jewellery
and covering cuts with easily identifiable plasters correctly
(Jianu and Chis 2012; McIntyre et al. 2013; Osaili et al.
2013; Sani and Siow 2014) while in others hand hygiene
remain issue that need to be emphasized in training
programs (Martins et al. 2012; Jianu and Golet 2014).

Another section of questionnaire in which food handlers
interviewed in this study responded incorrectly was cross-
contamination. The ratio of the participants who did not
know why raw and cooked food must be stored separately
and avoid their contact to each other was nearly 50%.
They did not know raw meat can be stored anywhere in a

refrigerator as long as it is tightly sealed in plastic film,
either. And considering all the responses one of them
seemed quite serious; 76% of the food handlers did not
believed that vegetables for a salad splashed with a few
drops of raw chicken juice should not be rinsed, but must
be thrown away. Bas et al. (2006) also obtained almost the
same result, according to their findings the mean score of
knowledge of cross-contamination was 53.4 out of 100.
Similarly, in a study conducted by Jianu and Chis (2012),
only 43.9% of the participants knew that raw materials
and finished products in a refrigerator must be stored on
separate shelves. Sani and Siow (2014) also reported poor
knowledge about cross-contamination (44.6%).

Another weak point of the food workers participated our
study was thawing frozen meat and reheating of the foods.
About three quarters of the respondents thought that
frozen meat can be thawed on the kitchen bench at
ambient temperature and majority of them did not know
the correct temperature for reheating of foods. Bas et al.
(2006) and Osaili et al. (2013) also reported that food
safety knowledge questions that were most frequently
answered incorrectly were related to time-temperature
control, cooling, thawing and hand washing practices. It
has been the trend in food service establishments to cook
the food earlier (Abdul-Mutalib et al. 2012). Food handlers
must be aware of the risks food poisoning by preparing
food in advance and of the risks related to reheating dishes
prior to consumption (Buccheri et al. 2010).

Unfortunately, 57% of the respondents in our survey
thought that one can be sure food is safe to eat when it
smells and tastes normal. This belief was also common
among the food workers participated the study conducted
by Jevsnik et al. (2008) and Walker et al. (2003).

CONCLUSION

Current study revealed that majority of the food handlers
in Kars, Turkey had insufficient level of education and just
a few of them attended a food safety training program.
Thus, the level of knowledge regarding personal hygiene,
cross-contamination, thawing frozen meat and reheating
of the foods was poor. Nearly half of the food workers did
not even know that if not completely cooked, beef, poultry
and egg could cause serious illness. Almost the same
percentage was true for the participants who considered
drying kitchen utensils (Forks, knives, dishes etc.) with
cotton towel as safe. As a conclusion, the knowledge of
participants neither about food safety nor personal
hygiene is enough to prepare or serve safe food. But it was
observed that education level and attending training
courses had a positive effect on responding questions
correctly. Therefore, there is an urgent need for food safety
training programs and also researches to understand the
effects of knowledge gained by these courses on food
workers' attitude and practices of food safety.
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ABSTRACT In this study, effects of kefir on the chemical (titratable acidity and pH), microbiological (Lactobacillus spp.,
Lactococcus spp. and yeast counts) and sensory properties of kefir that was prepared with fruits (strawberry,
apricots, banana) (at a ratio of 20%) during the incubation (checked at 0, 3, 6,9, 12, 15, 18 and 21 hours) and
storage (checked at 1, 2, 3, 4, 5, 6, 7 and 14 days) periods were investigated. Significant differences (p<0.05)
were found in the analysis of the characteristics of the different kinds of fruit kefir when compared with plain
kefir. Differences were found both between the kinds of fruit and the time points at which the samples were
analyzed. At the end of the incubation and storage periods, Lactobacillus spp. and Lactococcus spp. counts
were found to be higher in the fruit kefirs than in plain kefir. At the end of the incubation stage, apricot kefir
had the highest acidity (0.73) and strawberry kefir and apricot kefir had the lowest pH (5.80). The yeast count
was found to be the highest in apricot kefir (5.00 logio cfu/ml) and the lowest in banana kefir (4.00 logio
cfu/ml). At the end of the storage period (at +4°C), apricots kefir (0.70) had the highest acidity and the pH
level was higher in all fruit kefirs when compared with plain kefir (5.20). Yeast counts were found to be the
lowest in apricot kefir (3.04 logio cfu/ml). Comparison of fruit kefirs with sensory analysis failed to identify
any statistically significant effect of the fruit on the sensory characteristics, but the best-liked types were
banana and plain kefir. We proved that the added varieties of fruit affected the pH and acidity levels of the
kefir and also influenced the development of microflora, so we concluded that this could consequently affect
the product’s shelf life.

Keywords: Fruit kefir, Microflora, Chemical and sensory analysis, Lactococcus and Lactobacillus spp.

0z Farkli Meyve ilaveleri ile Hazirlanan Kefirlerin Mikrobiyolojik, Kimyasal ve
Duyusal Ozellikleri

Bu calismada, kefirlere iiretim asamasinda katilan (%20) meyvelerin (gilek, kaysi, muz), kefirlerin
inkiibasyon (0. 3. 6. 9. 12. 15. 18. 21. saatler) ve muhafaza siiresi (1. 2. 3. 4. 5. 6. 7. 14. giinler) boyunca
kimyasal (titre edilebilir asitlik, pH), mikrobiyolojik (Lactobacillus spp., Lactococcus spp. ve maya) ve duyusal
ozellikleri Uzerine etkisi arastirlldi. Calismada meyveli kefirlere ait degerler; sade kefirlerle
karsilastirildiginda 6nemli farkliliklar oldugu saptand: (p<0.05). Bu farkliliklar hem meyve cesitleri arasinda
hem de érneklerin analiz edilen zaman araliklarinda gériildii. inkiibasyon ve muhafaza siirelerinin sonunda
Lactobacillus spp. ve Lactococcus spp. sayilarinin meyveli kefirlerde sade kefirlerden daha fazla oldugu tespit
edildi. inkiibasyon asamasinin sonunda en yiiksek asitlik (0.73) kayisili kefir, en diisiik pH (5.80) kayisili ve
cilekli kefirde bulundu. Maya sayisi ise en yiiksek kayisili (5.00 logio kob/ml) en az muzlu (4.00 logio kob/ml)
kefirde bulundu. Muhafaza siiresinin sonunda en yiiksek asitlik (0.70) kayisili kefirde gorildi, pH degeri ise
tlim meyveli kefirlerde sade kefirlerden (5.20) daha diisiik bulundu. Maya sayilar1 ise en diisiik kayisili
kefirlerde (3.04 logio kob/ml) tespit edildi. Meyveli kefirler arasinda yapilan duyusal analizde ise, meyvelerin
duyusal niteliklere istatiksel olarak bir etkisi olmadig tespit edilirken, en begenilenlerin muzlu ve sade kefir
oldugu tespit edildi. Sonug olarak, katilan meyve cesitlerinin kefirlerin pH ve asitlik degeri ile mikroflora
gelisimini etkiledigi ve dolayisiyla iirliniin raf 6mriinii etkileyebilecegi ortaya konmustur.

Anahtar Kelimeler: Meyveli kefir, Mikroflora, Duyusal ve kimyasal analiz, Lactococcus ve Lactobacillus tiirleri
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INTRODUCTION

In the Turkish language, the word ‘kefir’ is associated with
something enjoyable that gives pleasure. It is a milk
product made by placing kefir grains into fresh milk and
waiting for the resulting alcohol and acid fermentation to
occur (Motilva et al. 2013). Kefir is also known as kefyr,
kephir, kefer, kiaphur, knapon, kepi and kipi (Arslan 2015)
and it is thought that it was first made in the Caucasus
(Ozden 2008). It is known that after the 19t century, kefir
production became widespread in countries throughout
eastern and central Europe (Russia, Germany, Poland,
Slovakia, Denmark, Switzerland, Norway and Hungary)
(Karatepe et al. 2012; Saloff-Coste 1996).

Kefir is made up of grains that are 3-35 mm in size with a
yellowish, cauliflower-like appearance. It has a complex
makeup of bacteria and yeasts surrounded by a
polysaccharide matrix (Achaintre et al. 2016). When milk
is fermented by these lactic acid bacteria together with
numerous other bacteria that exhibit symbiotic metabolic
activity (such as L. brevis, L. casei, L. fermentum, L.
helveticus, L. acidophilus, L. caucasicus, L. acidophilus,
Lactococcus lactis ssp. cremoris, Enterococcus durans, L.
citrovorum, L. diacetylactis, Leuconostoc mesenteroides
subsp. dextranicum, Acetobacter aceti, Acetobacter rasens)
and yeasts (Kluyveromyces marxianus subsp. marxianus,
Torulaspora  delbrueckii, =~ Saccharomyces cerevisiae)
(Witthuhn et al. 2005), this activity produces lactic acid,
COz and a small amount of ethanol and aromatic
substances (acetaldehyde, acetone and diacetyl). These
components give kefir its distinctive sensory
characteristics (Arslan 2015; Giizel-Seydim et al. 2000).
The type and relative ratios of the microorganisms in the
grain varies, along with their geographic, the
characteristics of the milk used to make Kkefir, the
incubation period, and the storage duration and
temperature (Yaygin 1995).

This experimental study was conducted in order to
promote kefir consumption and increase product variety
by investigating changes in the sensory and chemical
characteristics and the effects on microflora during the
incubation and storage periods, where strawberry, apricot
and banana fruit pulp was added to the kefir during the
fermentation stage.

Analytical Methods

Chemical and microbiological analysis of the fruit kefir was
conducted at 0, 3, 6, 9, 12, 15, 18 and 21 hours into the
incubation period and on days 1, 2, 3, 4, 5, 6, 7 and 8 of
storage. Sensory analyses were performed on the day after
the production of fruit kefir was complete. All of the
analyses were done twice. Titratable acidity (LA) and pH
measurements were performed using a pH-meter (Hanna
HI 8521) (Meyer et al. 2007). Lactobacillus spp. counts
were determined using MRS agar (Oxoid CM 361) (Anon
1983), while the Lactococcus spp. counts were made using
M17 agar (Oxoid CM785) (Dave and Shah 1996; Elmer and
James 2001). Yeast counts were determined using Potato
Dextrose Agar (Oxoid CM 139) in accordance with the
recommendations of Elmer and James (2001). For sensory
analysis, the fruit kefirs were evaluated on the day after
production by 5 panelists using a 9-point hedonic scale (1:
worst, 9: extraordinary) in terms of appearance, viscosity,
smell, flavor (Clark et al. 2008; Metin 2006). All of the data
obtained from chemical, microbiological and sensory
analyses were analyzed using ANOVA procedures using
SPSS (Statistical Software 10.0 for Windows, SPSS).
Significant  differences between parameters were
calculated using the Tukey comparison test at p< 0.05
(Pripp 2013).

MATERIALS and METHODS

Making Fruit Kefir

Kefir grains obtained from the Nutritional Hygiene
Department of Kafkas University’s Veterinary Faculty were
inoculated at a ratio of 2% into milk obtained from the
Kafkas University Veterinary Faculty Farm, where the milk
had dry content of 12.4%, fat content of 3%, was
pasteurized for 5 minutes at 90° C and then cooled to 25°
C. After inoculation, the milk was separated into four
groups in order to make banana, strawberry, apricot and
plain varieties. After the aforementioned fruit purées were
added to each of the groups (First the peels, stems and
leaves were separated from the fruit, and then they were
puréed and pasteurized at 65°C) at a ratio of 20%, the
combination was mixed with a sterile plastic spoon and
then fermented at a temperature of 25°C for
approximately 21 hours until the pH level reached. After
incubation, the kefir was stored at 4 °C for analysis (Aksu
and Nas 1996).

14

RESULTS and DISCUSSION

In this evaluation of kefir made using different kinds of
fruits, it was determined that levels of pH, acidity,
Lactobacillus spp., Lactococcus spp. and yeast grew at very
different rates during the incubation and storage stages
and that these differences were statistically significant
(p<0.05). These differences were found both between the
kinds of fruit and between the various time points of the
analysis.

Chemical analysis of the kefir showed that apricot kefir
had the lowest initial pH value (6.10) of all the varieties.
This situation continued until the end of the incubation
period, but at the end of the storage period plain kefir had
the highest pH value (5.20), followed by apricot kefir
(5.00). At the end of the storage period, strawberry kefir
had the lowest pH level (4.80). Din¢ (2008) conducted a
study that determined that the pH level of plain kefir
(4.26) was higher than that of fruit kefir (4.13). Similarly, a
study of the microbiological and chemical qualities of kefir
sold in Ankara, Turkey found the pH level of plain kefir to
be 4.73 while fruit kefirs had an average of 4.65 (Uslu
2010). A study by Yilmaz et al. (2006) found that kefir’s pH
value was 5.23, a study by Giizel-Seydim et al. (2005)
found it to be 4.55, and a study by Oner et al. (2010) found
the ratio to be 6.32. Garrote et al. (2001), however, found
the pH levels of kefir samples to be much lower (3.5- 4.0).

At the beginning of the incubation, banana kefir had the
lowest acidity value at 0.14% LA, while strawberry kefir
was found to have the highest at 0.21 (p=0.00).
Throughout the incubation period, the acidity of the fruit
kefirs continually increased and at the end of the
incubation period, plain kefir was found to have the lowest
acidity (0.42). The situation did not change at the end of
the storage period, where plain kefir was also found to
have the lowest acidity (p=0.00). The fruit kefirs were
observed to have a rapid and continual increase in acidity
during the incubation period and throughout the storage
period, depending on the kind of fruit. Ding (2008)
investigated kefir sold on the market and found that the
acidity of plain kefir (0.78% LA) was lower than that of
fruit kefir (0.82% LA), as was the case in our study.



[Kefir with Various Fruit Additives]

Van Vet J, 2019, 30 (1) 13-18

Table 1. Average values for the chemical and microbiological parameters of samples during the incubation period (log1o cfu/ml * Std deviation)

Incubation periods (Hours)

Sample
0. hour 3. hours 6. hours 9. hours 12. hours 15. hours 18. hours 21.hours
Plain 6.500+0.148Ba 6.380+0.10Aab 6.200£0.11Aabe 6.000+0.07Acd 6.100£0.07Acd 6.000£0.06Acd 5.760+0.04Ad 6.000+£0.074e P=0.00
Strawberry 6.400+0.1048Ba 6.280+0.104a 5.900+0.078b 5.800+0.074b 5.900+0.038b 5.400+0.06Ccd 5.500+0.03B¢ 5.800+0.07Ade P=0.00
i Banana 6.500+0.138Ba 6.000+0.234b 5.900+0.078b 6.000+£0.074b 5.900+0.03Bb 5.800+0.03Bbe 5.600+0.0948¢ 6.000+0.07Ad P=0.00
Apricot 6.100+0.074b 6.400+0.144a 5.900+0.03Bcd 5.800+0.07Ad 6.000+0.034ABbc 5.400+0.03Ce 5.200+0.06¢f 5.800+0.07Aeh P=0.00
P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00
— Plain 0.170+0.008s 0.170+0.00¢ 0.220£0.00¢f 0.260+0.00Ce 0.300+0.00¢d 0.330+0.00¢¢c 0.380+0.00Pb 0.420+0.00Pa P=0.00
é Strawberry 0.210+0.004e 0.210+0.008Be 0.260+0.00Bd 0.294+0.008B¢ 0.294+0.00¢¢c 0.450+0.00Bb 0.430+0.01¢b 0.510+0.00¢a P=0.00
§’ Banana 0.140+0.00¢f 0.260+0.004e 0.270+0.00ABe 0.294+0.008d 0.410+0.00A¢c 0.440+0.008b 0.460+0.008b 0.650+0.008a P=0.00
E Apricot 0.200+0.0148 0.220+0.008s 0.280+0.00Af 0.330+0.004¢ 0.354+0.038Be 0.530+0.00Ad 0.650+0.00A¢ 0.730£0.004ab P=0.00
P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00
“ Plain 4.372+0.15Acd 4.041+0.318d 4.146+0.03Bd 4.899+0.078BCc 5.463+0.13bb 5.621+0.02bb 6.857+0.038Ba 6.903+0.038Ba P=0.00
% Strawberry 4.316+0.094bc 4.996+0.034a 4.115+0.31Bc¢ 4.724+0.18Cbe 6.447+0.03¢Ca 6.845+0.07¢a 6.972+0.038Ba 7.000+0.108a P=0.00
§ g Banana 3.593+0.118Be 3.778+0.03Be 4.301+0.03Be 5.358+0.288Bd 7.256+0.12Ac 7.172+0.008B¢c 7.491+0.03Abc 7.892+0.034ab P=0.00
S Apricot 4.643+0.15%¢ 4.903+0.034e 5.918+0.31Ad 6.716+0.09Ac 6.792+0.12B¢ 7.475%0.00Aab 7.602+0.06Ab 7.982+0.064a P=0.00
= P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00
" Plain 4.114+0.03¢s 3.833+0.03¢h 4.556+0.030f 5.000+0.11De 5.833+0.03Bd 6.146+0.03¢¢c 7.591+0.03¢b 7.342+0.03Da P=0.00
§ N Strawberry 5.447+0.034¢ 5.146+0.034¢ 5.114+0.03¢ 5.255+0.07¢f 5.556+0.03¢d 7.556+0.034Ab 7.255+0.03D¢ 8.342+0.038Ba P=0.00
S & Banana 4.732+0.0388 4.301+0.038h 5.740+0.038f 6.477+0.078e 6.919+0.00Ad 7.204+0.03Bc 9.301+0.074a 9.079+0.004b P=0.00
E Apricot 5.477+0.03Af 5.204+0.034¢ 6.000+0.074e 7.813+0.07Ab 7.000£0.10Ad 7.255+0.03B¢c 9.041+0.008a 7.699+0.07¢b P=0.00
P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00
Plain 2.447+0.00Pa 3.000+0.12¢b 3.342+0.008ce 3.477+0.00De 3.643+0.000d 5.602+0.064a 4.000+0.07¢¢ 4.699+0.078b P=0.00
- Strawberry 2.623+0.00¢s 2.914+0.00¢f 3.914+0.004¢ 4.146%0.03Ac 4.204+0.03Ac 5.556+0.034a 4.903+0.004b 4.041+0.00¢d P=0.00
§ Banana 3.301+0.00Ad 3.778+0.00Ac 3.200+0.15¢d 3.845+0.03Cbe 3.933+0.00Cbe 4.301+0.03Ba 4.301+0.07Ba 4.000+0.07¢b P=0.00
Apricot 3.204+0.008e 3.415+0.008d 3.447+0.01Bd 4.000£0.068¢ 4.079+0.008¢ 5.699+(0.074a 4.000%0.07¢Cc 5.000+0.074b P=0.00
P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00

Capital letters (A, B, C,...) indicate statistical difference between groups in the same column, while miniscule letters (a, b, c,...) indicate the statistical difference between groups on the same line.
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Table 2. Average values for the chemical and microbiological parameters of samples during the storage period (log1io cfu/ml + Std deviation)

Storage periods (Days)

Sample

1. day 2.days 3. days 4. days 5. days 6. days 7.days 14. days
Plain 5.200+£0.034ab 4.900+0.06A¢ 5.400+£0.064a 5.000+£0.034bc 5.200+0.034ab 5.300+0.034a 5.300£0.034a 5.200£0.034ab P=0.00
Strawberry 4.600+0.0348e 4.300+0.03Df 5.200+0.038a 4.700+0.03¢Cde 4.800+0.03¢cd 5.000+0.03¢b 4.900+0.03Dbe 4.800+0.03Dcd P=0.00
i Banana 4.900%0.03Aabc 4.700£0.038Bc 4.800+0.03Cbc 4.700£0.03C¢c 4.900£0.03Babe 5.000+£0.03¢ab 5.000+£0.03¢ab 4.900+0.03Cabc P=0.00
Apricot 4.860+0.04Bcd 4.500+0.03¢Ce 4.800+0.03¢d 4.800+0.038d 4.900+0.03Bcd 5.100+0.03Bab 5.100+0.03Bab 5.000+0.03Bbe P=0.00

P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00
- Plain 0.470+0.00¢b 0.540+0.01¢b 0.550+0.00Pa 0.560+0.01¢a 0.570+0.00¢a 0.560+0.0082 0.570+0.00¢a 0.560+0.00¢a P=0.00
é Strawberry 0.570+0.008e 0.680+0.008¢ 0.740+0.00¢a 0.710+0.004b 0.650+0.008d 0.680+0.004¢ 0.690+0.00Abc 0.680+0.004A¢ P=0.00
2 Banana 0.750+£0.004b 0.840+0.004a 0.850£0.004a 0.680+£0.018¢ 0.690£0.00A¢ 0.700+£0.014¢ 0.640+0.008d 0.630+0.008d P=0.00
E Apricot 0.740+0.004b 0.690+0.018d 0.790+0.008s 0.700+0.004Bcd 0.640+0.008e 0.690+0.00Ad 0.710+0.00Acd 0.700+0.00Acd P=0.00

P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00
v Plain 7.806+0.04Aab 8.340+0.034a 7.477+0.314ab 7.875+0.034ab 7.881+0.314ab 7.982+0.034ab 8.000+0.184ab 8.000+0.334ab P=0.00
% N Strawberry 7.079+0.318¢ 8.544+(0.314a 7.699+0.314b 7.826+0.034b 8.000+£0.104ab 8.000£0.354ab 8.114+0.314ab 8.079+0.004ab P=0.00
§ 2 Banana 6.980+0.128¢ 8.477+0.034a 7.857+0.034b 7.468+0.32Abc 7.982+0.314ab 7.940+£0.314ab 8.079+0.184ab 8.041+0.314ab P=0.00
S Apricot 7.902+0.034a 7.079+0.31Bbe 7.934+0.024a 7.978+0.314a 8.000+0.334a 8.07+0.314a 8.146+0.314a 8.114+0.034a P=0.00

= P=0.02 P=0.01 P=0.510 P=0.438 P=0.989 P=0.988 P=0.981 P=0.986
" Plain 9.079+0.00¢a 7.903+0.00¢¢c 8.000£0.10b¢ 8.857+0.03¢b 9.079+£0.004a 8.903+0.008b 6.690+0.03Pd 6.681+0.03bd P=0.00
§ N Strawberry 8.415+0.034¢ 8.806+0.03Ac 9.114+0.034b 9.580+0.034a 7.813+0.03¢f 8.643+0.00¢d 7.580+£0.03Bs 7.568+0.0388 P=0.00
8 & Banana 8.477+0.034b 8.806+0.034a 8.301+0.03¢¢ 8.380+0.03Dbc 8.778+0.038a 8.477+0.00DPb 7.322+0.03¢d 7.301+0.03¢d P=0.00
§ Apricot 8.748+0.07Bde 8.531+0.038f 8.875+0.03Bcd 9.301+0.078Ba 8.301+0.03Cs 8.982+0.004bc 8.699+0.034e 8.690+0.034e P=0.00

P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00
Plain 5.778+0.03Bb 6.000+0.07¢Ca 5.602+0.034c 5.954+0.0042 4.602+0.03Bde 4.556%0.03Bde 4.544+0.03Be 4.531+0.03Be P=0.00
- Strawberry 5.301+0.03¢d 6.954+0.004a 5.531+0.034b 5.380+0.038¢ 4.477+0.03¢f 4.663£0.034¢ 4.653+0.034¢ 4.643+0.034¢ P=0.00
§ Banana 4.991+0.000d 6.000+0.11¢a 5.000+0.118c¢ 5.301+0.038b 4.748+0.03Ad 4.556+0.038e 4.544+0.038Be 4.531+0.038Be P=0.00
Apricot 6.204+0.034a 6.301+0.038Ba 5.079+0.008b 3.602+0.03¢c 3.146+0.03Dde 3.079+0.00¢Ce 3.079+0.00¢Ce 3.041+0.00Ace P=0.00

P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00

Capital letters (A, B, C,...) indicate statistical difference between groups in the same column, while miniscule letters (a, b, c,..) indicate the statistical difference between groups on the same line.

16



[Kefir with Various Fruit Additives]

Van Vet J, 2019, 30 (1) 13-18

Table 3. Total points awarded by the panelists for the characteristics samples

PLAIN STRAWBERRY
SCORING Appearance  Viscosity Smell Flavor Appearance Viscosity Smell Flavor
% % % % % % % %
Extraordinary (9) 20 (3) 1333(2)  66.66(10) 20 (3) 40 (6)
Very good (8) 13.33(2)  66.66(10)  20(3) 6.66 (1) 6.66 (1) 6.66 (1)
Good (7) 33.33 (5) 13.33 (2) 40 (6) 6.66 (1) 40 (6) 20 (3) 6.66 (1) 20 (3)
Some good (6) 1333 (2) 20 (3) 6.66 (1) 20 (3) 20 (3) 26,66 (4) 2666 (4)  33.33(5)
Undecided (5) 6.66 (1) 20 (3) 20(3)  33.33(5)
Alittle bad (4) 6.66 (1) 1333 (2) 6.66 (1) 6.66 (1)
Bad (3) 6.66 (1) 6.66 (1) 6.66(1)  6.66 (1)
Very bad (2) 6.66 (1) 6.66 (1)
Worst (1) 13.33 (2)
Point 102 116 98 123 87 92 67 113
BANANA APRICOT
SCORING Appearance  Viscosity Smell Flavor Appearance Viscosity Smell Flavor
% % % % % % % %

Extraordinary (9) 33.33 (5) 20 (3) 5533(8)  33.33(5) 6.66(1)  6.66(1)  26.66(4)
Very good (8) 46.66 (7) 2666 (4) 1333(2)  13.33(2) 1333 (2) 3333(5)  6.66(1)
Good (7) 6.66 (1) 33.33(5)  26.66 (4) 6.66 (1) 1333 (2) 40(6)  2666(4)  6.66 (1)
Some good (6) 1333 (2) 20 (3) 1333 (2) 26.66 (4) 40 (6) 6.66 (1) 40 (6)
Undecided (5) 33.33 (5) 20 (3) 6.66(1)  6.66(1) 6.66 (1)
Alittle bad (4) 6.66 (1) 6.66 (1) 13.33 (2)
Bad (3) 13.33 (2) 6.66(1)  6.66 (1)
Very bad (2) 1333 (2)
Worst (1)
Point 120 112 120 105 79 65 95 100

Another study found that the acidity of plain kefir was an
average of 0.82% LA while that of fruit kefirs was 0.90%
LA (Uslu 2010). In a study conducted on kefir varieties
made from different animal species, Oner et al. (2010)
reported that the acidity of kefir made from cow milk was
9.15 SH.

In that study, banana kefir was found to have the lowest
count of Lactobacillus spp. 3.59 logio cfu/ml; beginning of
the incubation but 8.11 logio cfu/ml; end of the storage.
Plain kefir was reported to have the lowest Lactobacillus
spp. count at the end of the storage period. In the
microbiological analysis of kefirs, plain kefir had the
lowest Lactococcus spp. count at the beginning and end of
the study. Lactococcus spp. counts changed constantly in
the fruit kefirs throughout the storage period, where
apricot kefirs had the highest value at the beginning of the
incubation (5.47 logio cfu/ml) and end of the storage
period (8.69 logio cfu/ml). Among other studies, Ding
(2008) found quite the opposite situation; with
Lactobacillus spp. counts reported as being higher (8.80
logio cfu/ml) and fruit kefirs being lower (8.32 logio
cfu/ml). Uslu (2010) reported a bacteria count of 6.36
logio cfu/ml in plain kefir and 6.50 logio cfu/ml in fruit
kefir. Oner et al. (2010) reported a Lactobacillus spp. count
of 8.50 logio cfu/ml at the end of the storage period,
Cetinkaya and Elal-Mus (2012) reported a count of
1.0x102-5.90x108, and Giizel-Seydim et al. (2005)
recorded a Lactobacillus spp. count of 6.26 logio cfu/ml.
Oner et al. (2010) reported a Lactococcus spp. count of
8.23 logio cfu/ml at the end of the storage period, while
Altay et al. (2013) reported a count of 1.0x10-6.3x108.
Yaman et al. (2016) used kefir grains to make kefir from
cow and sheep milk and stored it for 7 days at 4 °C. They
reported that the Lactococcus + Leuconostoc spp. counts
fell from 9.68 - to 7.25 logio cfu/ml in kefir made from cow

milk, while kefir made from sheep milk dropped from 9.00
- t0 8.00 log1o cfu/ml during the same period.

Yeast counts were found to be the lowest in plain kefir at
the beginning of the incubation period, but this situation
changed at the end of the incubation and storage periods.
Banana kefir had the lowest value (4.53 logio cfu/ml) at
the end of the incubation, while at the end of the storage
period, apricot kefir's level dropped to below its value at
the beginning of the incubation (3.04 logio cfu/ml). Oner et
al. (2010) reported a yeast count of 5.34 logio cfu/ml at the
end of the storage period, while Cetinkaya and Elal-Mus
(2012) reported a count of <1.0x102-1.10x106. Uslu (2010)
reported an average yeast count of 6.70 cfu/ml in plain
kefir and 6.44 logio cfu/ml in fruit kefir. The study
conducted by Ding (2008) reported an average yeast count
of 4.05 logio cfu/ml in plain kefir and 3.23 logio cfu/ml in
fruit kefirs. Similarly, our study also found that yeast
counts in the samples differed depending on the kefir
culture as well as the type and amount of fruit that was
added.

In the organoleptic analysis conducted on the appearance,
consistency, smell and flavor of the samples, banana kefir
had the best appearance, consistency and smell (120, 112
and 120 points), while plain kefir had the best flavor (123
points). In the overall evaluation, panelists liked banana
kefir the best (457 points), followed by plain, strawberry
and apricot Kkefir (439/359/339 points). The study
conducted by Uslu (2010) also reported that panelists
liked banana kefir the best, that they liked the flavor of
strawberry kefir the least, and that kefir with a thicker
consistency were preferred, as was the case in our study.
Ozer and Atamer (1994) attributed this situation to the
fact that environmental acidity drops as the pH level
increases, and because the viscosity is affected by the
consequent reduction in the denaturation rate. In our
study, the kefirs that had the highest pH level (plain and
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banana) also received the most points for viscosity and in
general the panelists liked them more.

In conclusion, this study showed that the type of fruit has
an influence on the population development of the kefir
flora, so we concluded that this could consequently affect
the product’s shelf life. Fruit additions have been shown to
improve the sensory properties of kefir. It is thought that
kefir can increase in consumption.

The results of analyzing the chemical (acidity and pH) and
microbiological (Lactobacillus spp., Lactococcus spp. and
yeast) effects during the incubation and storage of fruit
kefirs have been shown in Table 1. Furthermore, the
results of evaluations of the sensory analysis conducted on
the varieties of fruit kefir have been shown in Table 2. The
results of the chemical analysis that was conducted show
that at the beginning and end of the incubation period and
at the end of the storage period, acidity was
0.17/0.42/0.56% LA in plain kefir, 0.21/0.51/0.68% LA in
the strawberry kefir, 0.14/0.65/0.63% LA in the banana
kefir and 0.20/0.73/0.70% LA in the apricot kefir. In at
these points the pH levels were 6.50/6.00/5.20 for plain
kefir, 6.40/5.80/4.80 for strawberry kefir, 6.50/6.00/4.90
for banana kefir and 6.10/5.80/5.00 for apricot kefir.

Microbiological analysis of the microflora levels at the
beginning and end of the incubation period and at the end
of the storage period revealed that Lactobacillus spp.
counts were 4.37/6.90/8.00 logio cfu/ml for plain kefir,
4.31/7.00/8.08 logio cfu/ml for strawberry Kkefir,
3.59/7.89/8.04 logio cfu/ml for banana kefir and
4.64/7.98/8.11 log1o cfu/ml for apricot kefir. Lactococcus
spp. logio cfu/ml counts were determined to be
4.11/7.34/6.68 logio cfu/ml for plain kefir, 5.44/8.34/7.56
logio cfu/ml for strawberry kefir, 4.73/9.08/7.30 logio
cfu/ml for banana kefir and 5.47/7.69/8.69 logio cfu/ml
for apricot kefir. Yeast counts were determined to be
2.44/4.69/4.53 logio cfu/ml for plain kefir, 2.62/4.04/4.64
logio cfu/ml for strawberry kefir, 3.30/4.00/4.53 logio
cfu/ml for banana kefir and 3.20/5.00/3.04 logio cfu/ml
for apricot kefir.

For sensory analysis of the kefirs (Table 3) panelists
evaluated the appearance, viscosity, smell and flavor,
awarding 102/116/98/123 points to plain kefir,
87/92/67/113 to strawberry kefir, 120/112/120/105 to
banana kefir and 79/65/95/100 to apricot kefir. Average
values for the chemical and microbiological parameters of
the fruit kefir during the incubation and storage periods
(logio cfu/ml # Std deviation) have also been given in
Table 1 and Table 2
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ABSTRACT The aim of this study was to determine the immunohistochemical distribution of atrial natriuretic peptide
(ANP) and C-type natriuretic peptide (CNP) in normal and pre-eclamptic human placentas. Tissue samples
from maternal and fetal parts of pre-eclamptic (n:6) and healthy human placentas (n:6) were subjected to
routine tissue processing. Avidin-biotin-peroxidase complex (ABC) immunohistochemistry was applied to
formalin-fixed, paraffin-embedded placenta sections collected onto poly-l-lysine slides to demonstrate ANP
and CNP expression. Immunohistochemistry revealed immunoreactivity for ANP and CNP in fetal and
maternal tissues. On the fetal side of the preeclampsia group, strong ANP and CNP immunoreactivity were
detected in the amniotic epithelium, fetal vessels, villous syncytiotrophoblast plate, villous vascular
endothelial cells and smooth muscle cells than the healthy group. On the maternal side of the pre-eclampsia
group, decidual cells exhibited lower ANP and CNP immunoreactivity than healthy group. These data indicate
that increased ANP and CNP expression relating to preeclampsia might serve as a compensatory function to
properly maintain uteroplacental perfusion and fetal development during pregnancy.

Keywords: Preeclampsia, Atrial natriuretic peptide, C-Type natriuretic peptide, Placenta, Pregnancy

0z Saghikli ve Pre-Eklampsili insan Plasentasinda Atrial Natriiiretik Peptid ve C-Tip
Natriiiretik Peptidin Immunolokalizasyonu

Bu calismada saglikli ve pre-eklampsili insan plasentalarinda atrial natritiretik peptid (ANP) ve C-tip
natritiretik peptidin (CNP) immunohistakimyasal dagilimlarinin belirlenmesi amaglandi. Pre-eklampsili (n:6)
ve saglikli insan plasentalarinin (n:6) maternal ve fotal kisimlarindan alinan doku érnekleri rutin doku isleme
siirecinden gegirildi. ANP ve CNP ekspresyonunu gdstermek i¢in poli-lizinli lamlar iizerine alinan kesitlere
avidin-biyotin-peroksidaz kompleks (ABC) yéntemi uygulandi. Immunohistokimya, fetal ve maternal
dokulardaki ANP ve CNP immunoreaktivitesini ortaya c¢ikarildi. Pre-eklampsili grubun fétal tarafindaki
amniyon epitelinde, fotal kan damarlarinda, vill6z sinsitiyotrofoblast hiicrelerinde, vill6z damar endotel
hiicrelerinde ve diiz kas hiicrelerinde saglikli gruba goére giicliit ANP ve CNP immunoreaktivitesi saptandi.
Maternal tarafindaki desidual hiicrelerde ise saghkli grubuna nazaran daha zayif ANP ve CNP
immunoreaktivitesi gozlendi. Bu sonuglar, pre-eklampsili ile ilgili olarak artan ANP ve CNP ekspresyonunun
gebelik slirecinde utero-plasental perfiizyon ve fotal gelisimin uygun bir sekilde devam etmesi icin telafi edici
bir fonksiyon gorebilecegini akla getirmektedir.

Anahtar Kelimeler: Pre-eklampsi, Atrial natritiretik peptid, C-Tip natritiretik peptid, Plasenta, Gebelik

genetical, dietary, hematological or autoimmunological
origin upset the delicate balance between the production
of endogenous vasodilator and vasoconstrictor substances
(Brown 1995). This endocrine impairment results in
vasospasm, increased sensitivity to vasoconstrictors and
hypertension (Lim and Gude 1995; Graham et al. 1996).
Restriction of fetal growth may be due to insufficient blood
supply from placenta which develops secondary to
reduced uteroplacental blood flow and placental-bed

INTRODUCTION

Preeclampsia is a multifactorial pregnancy-specific
vascular disorder which severely affects an estimated 3%
to 8% of all pregnancies worldwide (Khan et al. 2006). It is
a prevalent and severe complication arisen in human
pregnancy and characterized by maternal hypertension,
proteinuria and edema, placental dysfunction and
intrauterine growth restriction (Ghuman et al. 2009). The

leading cause of the disease is that multiple factors of

atherosis (Gude etal. 2000).
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Although its pathophysiology and etiology still remain
elusive, the pre-eclampsia results from the failure to
complete spiral artery remodeling, a process that
transforms from the uterine spiral arteries into low-
resistance, high-capacity vessels enabling adequate blood
supply to the growing fetus (Boeldt and Bird 2017). In this
process, extravillous trophoblasts invades the maternal
spiral arteries, resulting in the derangement of smooth
muscle cell and loss of endothelial lining from the vessel
wall to dilate its lumen (Harris 2011). For a successful
spiral artery remodeling, the process initiated with
trophoblast invasion is tightly regulated by multiple
factors (Redman and Sargent 2005). Among these factors,
natriuretic peptides may have a pivotal role in the
regulation of these processes.

Of natriuretic peptides, atrial natriuretic peptide (ANP) is a
hormone secreted by the atria in response to increased
blood volume, as well as synthesized by other organs such
as hypothalamus, pituitary gland, adrenal medulla,
gastrointestinal system, thymus, corpus luteum, ovarium
and testis (Ivanova et al. 2003). ANP plays a role in female
pregnancy by promoting trophoblast invasion and spiral
artery remodeling in uterus (Wang et al. 2012; Zhou and
Wu 2013). In pregnant rats, ANP receptors are localized to
the placenta, placental maternal vessels, uterine smooth
muscle, yolk sac and decidual area (Scott 1993). In
addition, ANP is also synthesized in human placenta (Lim
and Gude 1995; Gude et al. 2000).

Another natriuretic peptide crucial for maintaining fetal-
maternal homeostasis, CNP (C-type natriuretic peptide), is
widely expressed in other tissues, especially vascular
endothelium (Sellitti et al. 2011). Endothelium-derived
CNP exerts local effects on vascular smooth muscle cells,
thereby enabling vasorelaxation and venodilation (Suga et
al. 1993). Although vascular actions of CNP in humans
remain to be fully elucidated, studies in small ruminants
have recently shown an increase in CNP levels during early
and late gestational periods when maternal nutrient
uptake is restricted. These suggest that CNP is strongly
associated with placental and fetal maturation (McNeill et
al. 2009; McNeill et al. 2012; Madhavan et al. 2017).
Moreover, CNP may have a compensatory or organ-specific
function in the human reproductive tissue under
pathophysiological conditions (Stepan et al. 2002).
Therefore, maternal plasma CNP concentration may be
increased due to fetal growth retardation or impaired
placental blood flow (Reid etal. 2014).

Pregnancy triggers extensive alterations in maternal
vasculature to deliver a constant supply of blood to the
growing fetus. Pregnancy-induced  hypertensive
complications like preeclampsia may arise when these
alterations do not occur properly (Giannubilo et al. 2017).
For both mother and fetus, natriuretic peptides appear to
be key players in the development of a better adaptation to
the pregnancy. However, expression patterns of ANP and
CNP in the healthy and pre-eclamptic human placentas
have not been fully elucidated. Here, we aimed to
determine the immunohistochemical distribution of ANP
and CNP in the healthy and pre-eclamptic human
placentas.

numbered 128/72867572-050-3022). The study material
was obtained from Department of Gynecology and
Obstetrics, Research and Practice Hospital, Siileyman
Demirel University. Tissue samples harvested from
maternal and fetal parts of 6 pre-eclamptic (mean age:
25.17 years, mean weight: 95.67 kg, mean gestational age:
252415 days) and 6 healthy (mean age: 25.67 years, mean
weight: 85 kg, mean gestational age: 268+4.6 days) human
placentas were fixed in 10% phosphate-buffered (pH=7.2)
formalin solution for 10 days at room temperature.
Formalin was removed with running water overnight,
followed by dehydration in ascending alcohol series. After
dehydration, samples were cleared in xylene and
embedded in paraffin wax. Formalin-fixed paraffin-
embedded (FFPE) samples were cut into 5-7 pm sections
using rotary microtome (RM2125RT, Leica, Nussloch,
Germany) and collected on poly-L-lysine coated slides.

Immunohistochemistry

Sections were dewaxed with xylene and rehydrated
through a descending series of ethanol. In order to unmask
antigenic sites, tissue sections were boiled in sodium-
citrate buffer (pH= 6.0) for 15 min in a microwave oven at
full-power. After cooling for 20 min, slides were incubated
for 10 min in 0.3% H20: in ethanol to quench endogenous
peroxidase activity, and then rinsed in phosphate-buffered
saline (PBS, pH=7.2) for three times, each for 5 minutes.
After this point, all incubations were performed in a
humidified chamber at room temperature. All dilutions
were made according to the manufacturer’s instructions.
Non-specific binding was blocked with normal goat serum
(diluted 1:10, Sigma, USA) for 30 min. Following removal
of excess serum, slides were incubated with primary anti-
ANP (1:100, Elabscience, EAP0498) and anti-CNP (1:100,
Elabscience, E-AB-16009) for one hour. After three PBS
washes, the slides were incubated with biotinylated goat
anti-rabbit IgG antibody (1:400, Sigma, USA). After three
PBS washes again, the slides were treated with
ExtrAvidin-Peroxidase (1:100, Sigma, USA). The resulting
signal was developed with 0.05% 3,3 diaminobenzidine
(DAB-Plus substrate kit, Invitrogen, Camarillo, CA) for 10
min. The slides were then counterstained with Gill (III)
Hematoxylin, dehydrated and mounted in entellan
(107960, Merck, Darmstadt, Germany). ANP and CNP
immunostaining was evaluated under a light microscope
(Olympus CX41, Tokyo, Japan) by the presence of a brown
color chromogen (DAB). Photos were taken using a DP26
digital camera (Olympus, Tokyo, Japan). All dilutions were
as specified by the respective manufacturer’s instructions.
Non-specific immune serum was substituted for primary
antibody as the negative control. Rat heart was used as the
positive control. All protocols were performed in a
humidity chamber at room temperature unless stated
otherwise

MATERIALS and METHODS

Tissue Preparation

The present study was conducted with the approval of
Suleyman Demirel University, Medicine Faculty, Clinical
Research Ethical Committee (dated 27/07/2016 and
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RESULTS

Immunohistochemistry revealed ANP reactivity in the
endothelium and smooth muscle cells of the stem villi in
both healthy (Figure 1A) and pre-eclamptic (Figure 1B)
samples, the former displaying higher intensity staining.
Within the healthy group, the same regions of arteries
were also positive for CNP staining (Figure 1C). In
addition, within the pre-eclampsia group, ANP and CNP
immunoreactivity was present in the atheromatous
plaques of stem villi (Figure 1B and D). ANP (Figure 2A)
and CNP (Figure 2C) immunoreactivity was observed in
endothelium and smooth muscle cells of fetal blood vessels
in the healthy group.
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Figure 1. ANP and CNP immunoreactivity in the healthy
(A, C) and pre-eclampsia (B, D) group, respectively.
Endothelial cells (black arrows), media layer (blue arrows)
and atheromatous plaques (red arrows). ABC, 40x.

Figure 2 ANP and CNP immunoreactivity in the healthy (4,
C) and pre-eclampsia (B, D) group, respectively.
Endothelial cells (black arrows) and media layer (blue
arrows) of fetal blood vessels. ABC, 40x.

B

Figure 3. ANP and CNP immunoreactivity in the healthy
(A, C) and pre-eclampsia (B, D) group, respectively.
Syncytiotrophoblast cells (black arrows). ABC, 40x.

In the pre-eclampsia group, these areas exhibited more
intense ANP (Figure 2B) and CNP (Figure 2D)
immunoreactivity. Furthermore, ANP and CNP staining in
syncytiotrophoblast cells of the stem villi was more
prominent in the pre-eclampsia group (Figure 3B and D)
than that in the healthy group (Figure 3A and C). While the
decidual cells displayed an intense ANP (Figure 4-A) and

CNP (Figure 4-C) immunoreactivity in the healthy group,
they had a weak ANP (Figure 4-B) and CNP (Figure 4-D)
staining in the preeclampsia. ANP (Figure 5B) and CNP
(Figure 5D) immunostaining were more intense in the
amniotic epithelial cells of the pre-eclampsia group
compared to the healthy group (Figure 5A and C). While
the epithelial cells of the preeclamptic amnion had similar
levels of ANP and CNP expression, the same cell group in
the healthy amnion had more pronounced ANP
immunolabelling compared to CNP.

Figure 4. ANP and CNP immunoreactivity in the healthy
(A, C) and pre-eclampsia (B, D) group, respectively.
Decidual cells (black arrows). ABC, 40x.
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Figure 5. ANP and CNP immunoreactivity in the healthy
(A, C) and pre-eclampsia (B, D) group, respectively.
Amnion epithelial cells (black arrows). ABC, 40x.

DISCUSSION

During fetal development, natriuretic peptides are
involved in the regulation of blood pressure and body fluid
homeostasis, and in the growth and development of bones
and cardiovascular tissues (Cameron et al. 1996). Vascular
endothelial and smooth muscle cells produce a large
number of vasoactive proteins, notably among which are
endothelium-derived relaxant factor, ANP, CNP and
endothelin (Rampersad et al. 2011). Furthermore, ANP
receptors are found to be localized to the endothelial cells
and smooth muscle cells of the arteries and veins, which
suggests an association of ANP with the regulation of
regional blood flow in the placenta (Scott 1993). In line
with the current literature, we have also observed the ANP
and CNP immunoreactivity in the vascular endothelial and
smooth muscle cells. Of those, ANP is thought to play a role
in the uterine relaxation during pregnancy since
natriuretic peptide receptors are expressed in human
placenta and myometrium (Itoh et al. 1994). Given the
vasodilatory nature of ANP, increased ANP release in
hypertensive pregnancies may act as a compensatory
mechanism for vasospasm (Lumme et al. 1992). Using in
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vitro autoradiography, Scott (1993) demonstrated that
placenta, visceral yolk sac and decidua possess binding
sites for ANP during the 16th, 18th, and 20th days of the
rat gestation. Researcher also found that in the yolk sac,
ANP localized to the villous vessels has a particular
binding affinity for the receptors located on the maternal
blood vessels supplying the decidual region and placenta.
ANP was shown to be localized to rat (Huang et al. 1992)
and human term (Gude et al. 2000) placental
cytotrophoblasts but not to syncytiotrophoblasts. This
contradicts with our observations showing the ANP
immunoreactivity in the syncytiotrophoblasts. ANP has
been reported to be neither synthesized nor stored within
the normal term placenta (Inglis et al. 1993).
Contradictions between these studies in terms of the
absence (Inglis et al. 1993) or presence of the ANP
expression in two trophoblastic cell types (Huang et al.
1992; Gude et al. 2000) may arise from methodological
differences. The surprising finding of our study is that ANP
might be produced by syncytiotrophoblasts under pre-
eclamptic conditions. This needs to be further clarified
using current cell isolation techniques and molecular
methods.

Our study revealed that both healthy and pre-eclampsia
groups had ANP expression in the endothelial and smooth
muscle cells of the villous vessels, as well as in the decidual
cells. However, ANP staining was more prominent in the
healthy group. Lower ANP expression in the preeclampsia
group might result from the poor blood flow. The present
findings and the current literature (Lumme et al. 1992;
Scott 1993; Itoh et al. 1994; Gude et al. 2000; Rampersad
et al. 2011) reinforce the notion that placental ANP might
play a role in the regulation of maternal-fetal circulation.
Our study showed higher immunoreactivity for ANP in the
decidua in the healthy group compared to preeclamptic
group. CNP expression was detected throughout the media
layer, but not the adventitia layer of the all vessels, as well
as in the cultured human smooth muscle cells (Kelsall et al.
2006). Those reported by Kelsall et al. (2006) are
consistent with the present findings of CNP expression.
The literature (Cameron et al. 1996; Kelsall et al. 2006)
and the present study suggest that CNP expressed by
vascular smooth muscle cells may have the ability to
regulate vascular tone independently of the endothelium.

Pregnancies complicated by preeclampsia are associated
with decreased plasma volume and central venous
pressure. Concentrations of ANP were measured in a study
by a specific radioimmunoassay to explore the hypothesis
that plasma ANP concentrations are low in the
preeclampsia due to deficient secretion (Thomsen et al.
1987). They found that the mean plasma concentration of
immunoreactive ANP in healthy pregnant women was
higher than that in non-pregnant healthy individuals. The
mean concentration in pregnancies with mild and severe
pre-eclampsia was also significantly higher than in normal
healthy pregnancies. In another study (Minegishi et al.
1999) investigating the possible role of ANP in the
physiology of pregnancy and pathophysiology of
preeclampsia, ANP plasma concentrations were measured
in nonpregnant women, healthy, and preeclamptic
pregnancies. They reported that while plasma ANP
concentrations in healthy pregnancies remained constant
throughout pregnancy, plasma ANP levels in the
preeclamptic pregnancies were significantly increased.
Our results are in line with the those reported by Thomsen
etal. (1987) and Minegishi et al. (1999).

In the light of the above findings, there might be several
reasons for the increased concentration of plasma ANP in
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the pre-eclampsia. A possible reason is that reduced
metabolic clearance of ANP by NPR-C due to renal
impairment may lead to an increase in circulating plasma
concentrations of ANP in pre-eclamptic pregnancies. High
blood pressure could be another reason, as reported by
Sagnella (1986). These data suggest, therefore, that pre-
eclampsia is associated with increased plasma
concentrations of ANP. Furthermore, increased blood
volume during pregnancy might be linked with the
increased levels of maternal plasma ANP and the fetus
could produce its own ANP in response to stimulating
factors.

Extravillous trophoblasts invade the uterine wall
(interstitial invasion) and the spiral arteries (endovascular
invasion), which in turn changes the cells of the vessel wall
and forms a high-flow low-resistance vessel (Cartwrighta
et al. 2002). Impaired trophoblast invasion prevents the
spiral arteries from dilating (Greer et al. 1989). According
to the endothelial dysfunction theory, the pathogenesis of
preeclampsia is associated with angiogenic and anti-
angiogenic factors. Imbalance in both of these factors
affects successful trophoblast invasion and spiral artery
remodeling (Keman et al. 2009). Pregnant ANP-deficient
mice developed high blood pressure and proteinuria, both
of which are characteristics of pre-eclampsia. In these
mice, trophoblast invasion and uterine spiral artery
remodeling were severely impaired (Wang et al. 2012).
Data from these studies (Keman et al. 2009; Wang et al.
2012; Zhou and Wu 2013) indicate that ANP is crucial to
physiological changes at the maternal-fetal interface,
suggesting that defects in ANP function may result in pre-
eclampsia. ANP also regulates trophoblast invasion and
spiral artery remodeling and increases uteroplacental
perfusion (Cui et al. 2012; Zhou and Wu 2013).

CNP, which possesses anti-atherogenic properties, is
expressed in different cell types depending on the
progression of atherosclerosis (Naruko et al. 1996). CNP
has potent anti-proliferative and anti-migratory effects on
vascular smooth muscle cells (SMCs). Vascular cell
proliferation and migration are important in the
pathophysiology of atherosclerosis. Natriuretic peptide
system in human coronary arteries is implicated in the
pathogenesis of intimal plaque formation and plays a key
role in vascular remodeling (Casco et al. 2002). CNP
expression was previously detected in the endothelial
cells, media smooth muscle cells and macrophages under
normal physiological conditions (Ishizaka et al. 1992;
Casco et al. 2002). Depending on the progression of
atherosclerotic plaques, CNP immunoreactivity was
present in macrophages in advanced lesions, but most of
the endothelial cells and smooth muscle cells were CNP-
negative (Naruko et al. 1996). Such observations intimate
that the severity of atherosclerotic lesions is inversely
correlated with the CNP expression (Casco et al. 2002). In
our study, while weak CNP immunoreactivity was detected
in endothelial and smooth muscle cells of vessels resulting
in  atheromatous plaque, more intense CNP
immunoreactivity was observed in these cells of the
preeclampsia group that was affected by atherosclerosis.
However, there was no significant difference in CNP
immunoreactivity in the atheromatous plaques between
the healthy group and preeclampsia group.

CONCLUSION

In conclusion, the most noteworthy finding from this study
is that, on the fetal side, multiple cells types including the
amniotic epithelium, fetal vessels, villous
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syncytiotrophoblast plate, villous vascular endothelial cells
and smooth muscle cells had more intense ANP and CNP
immunoreactivity in pre-eclampsia group contrary to the
healthy group. On the maternal side, however, the healthy
group demonstrated a more intense ANP and CNP
immunoreactivity in decidual cells. It is considered that
increased ANP and CNP expression relating to
preeclampsia might serve as a compensatory function to
properly maintain uteroplacental perfusion and fetal
development during pregnancy.
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ABSTRACT

In this study the effect of aglepristone in order to create abortion was investigated on some haematological
and biochemical parameters on 22-30 days of pregnant cats. Twenty cats that their pregnancy is determined
by ultrasonography were randomly divided into two groups. The experimental group (n:15) was formed by
giving aglepristone at a dose of 15 mg/kg subcutaneously twice every 24 hours in the first group and the
control group (n: 5) was formed by giving the same dose of 0.9% sodium chloride (NaCl) at the same time to
the second group. All of the animals in both groups were examined as clinical every day. A complete blood
count (CBC) on blood count device and biochemistry parameters Blood urea nitrogen (BUN), creatinine,
aspartate aminotransferase (AST) and alanine aminotransferase (ALT), bilirubin, glucose on a Reflotron
device were made every 2 days during 15 days. In our study it was observed that 14 of the 15 animals
(94.4%) in the experimental group were aborted and 1 of them gave birth healthy at the end of the normal
gestational period. In the biochemical analyzes although there were some statistical differences between the
experimental and control groups it was observed that all values remained within the range of normal
reference values. Consequently, it was concluded that aglepristone can be used successfully for terminated of
unwanted pregnancies on 22 - 30 days of pregnant cats and do not have negative effects on hematological and
biochemical parameters.

Keywords: Aglepristone, Cat, Hematological, Biochemical, Parameter

0z

Kedilerde istenmeyen Gebeliklerin Sona Erdirilmesinde Kullanilan Aglepristonun
Bazi Hematolojik ve Biyokimyasal Parametreler Uzerine Etkisi

Bu calismada 22-30 giinliik gebe kedilerde abort olusturmak amaciyla kullanilan aglepristonun bazi
hematolojik ve biyokimyasal parametreler iizerine etkisi arastirildi. Gebelikleri ultrasonografi ile belirlenen
20 adet kedi rastgele iki gruba ayrildi 1. gruba (n:15) 24 saat ara ile iki kez 15mg/kg dozda aglepriston
subcutan uygulanarak deney grubu, 2. gruba (n:5) ayni anda ayni dozda serum fizyolojik uygulanarak kontrol
grubu olusturuldu. Her iki gruptaki hayvanlarin tamami her giin klinik muayeneden gecirildi. 15 giin boyunca
2 gilinde bir kan drnekleri alinarak kan sayim cihazinda hemoglobin miktar1 (Hb), hematokrit oran1 (HCT),
akyuvar sayist (WBC) belirlendi. Kan iire azotu (BUN), kreatinin, Aspartat aminotransferaz (AST), Alanin
aminotransferaz (ALT), bilirubin, glukoz ol¢timleri Reflotron cihazinda yapildi. Calismamizda aglepriston
uygulanan deney grubundaki 15 hayvandan 14 tanesinin abort yaptig1 (% 94.4), 1 tanesinin normal gebelik
siiresi sonunda saglikli dogum yaptig1 gézlendi. Yapilan biyokimyasal analizlerde deney ve kontrol gruplari
arasinda istatistiksel agidan bazi farklar bulunsada tiim degerlerin normal referans degerleri araliginda
kaldig1 gozlendi. Sonug olarak aglepristonun 22-30 giinliik gebe kedilerde istenmeyen gebeliklerin sona
erdirilmesinde basari ile kullanilabilecegi, hematolojik ve biyokimyasal parametreler ilizerinde olumsuz etki
olusturmadigi kanisina varildi.

Anahtar Kelimeler: Aglepriston, Kedi, Hematolojik, Biyokimyasal, Parametre

GIiRiS

Aglepriston sentetik bir steroid olup, progesteron

blokériidir (antiprogestin). Aglepriston uterus

sonlandirilmast  baz1  kedi

istenmeyen gebeliklerin
sahipleri tarafindan cesitli nedenlerle talep edilmektedir.
Bu amagla kullanilan ilaglardan biri de Aglepristondur.

reseptorlerine baglanmak icin dogal progesteron ile
yarisirken kopeklerde 3, kedilerde 9 kat daha istiin
baglanma yetenegine sahiptir (Fieni ve ark. 2001; Baan ve
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ark. 2005; Gogny ve Fieni 2016).

Aglepriston képeklerde gebeligin sonlandirilmasi, (Galac
ve ark. 2000; Schafer somi ve ark. 2007; Kaya ve ark.
2014), Kkedilerde gebeligin onlenmesi ve abort
olusturulmasi (Geoericke Pesch ve ark 2010; Georgiev ve
ark. 2010), tavsanlarda implantasyonun engellenmesi ve
abort olusturulmas: (Ozalp ve ark. 2008; Ozalp ve ark
2010), kopeklerde dogumun baglatilmas1 (Fieni ve ark
2001; Baan ve ark. 2005), kedi ve kopeklerde pyometra
tedavisi (Giirbulak ve ark. 2005; Nak ve ark. 2009; Hagman
2018), kedilerde mukometranin tedavisi (Georgiev ve
Wehrend 2005), kedilerde meme fibroadenomlarinin
tedavisi (Jurka ve Max 2009; Furthner ve ark. 2018) gibi
pek cok kullanim alani bulmustur.

Kedilerde istenmeyen gebeliklerin sonlandirilmasinda
aglepriston deri alt1 yolla 24 saat ara ile 10-15 mg/kg
dozunda iki enjeksiyon olarak énerilmekte, yan etkilerinin
azligindan dolay1 en ¢ok tercih edilen gebelik sonlandirma
yontemlerinden biri haline geldigi bildirilmektedir
(Goericke-Pesch 2010; Musal ve Agaoglu 2013).

Kedilerde istenmeyen gebeliklerin  sonlandirilmasi
amaciyla aglepriston kullanildiginda; 5-6. giinlerde %100,
25-26. giinlerde %87, 30-35. giinlerde %88.5, 45-46.
giinlerde %67 oraninda  gebeliklerin  sonlandig1
bildirilmistir (Goericke-Pesch ve ark. 2010; Georgiev ve
Wehrend 2006; Fieni ve ark. 2006; Georgiev ve ark. 2010).

Kedilerde ve tavsanlarda gebeligi sonlandirmak ic¢in
kullanilan aglepristonun giivenli bir abort olusturdugu ve
tedavi ile ilgili yan etkiler goriilmedigi (Goericke-Pesch ve
ark. 2010; Garcia Mitachek ve ark. 2012; Ozalp ve ark.
2013; Ay ve ark. 2018), hematolojik ve biyokimyasal
degerlerde minimal diizeyde degisiklikler olusturdugu bu
degisikliklerin referans degerler araliginda kaldig:
bildirilmektedir (Fieni ve ark. 2006; Ozalp ve ark. 2013).

Bu calismada kedilerde gebeligin 4. haftasinda (22-30
giinliik) uygulanan aglepristonun istenmeyen gebeliklerin
sona erdirilmesindeki basari orani ile bazi hematolojik ve
biyokimyasal parametreler izerindeki etkisinin
arastirilmasi amaglanmistir.

lizere calismaya alinan hayvanlarin tamamindan kan
ornekleri vena jugularisden 2cc’lik enjektorle alinarak
EDTA’]1 tiiplere aktarildi ve QBC-VET Autoreader cihazinda
hemogram yapildi. Hemogram sonrasinda kan ornekleri
3000 RPM’de 15 dk. santrifiije edilip plazmalar1 ayrilarak
Reflotron cihazinda biyokimyasal analizler yapildi.

istatistik analizler

Istatistiksel verilerin hazirlanmasinda SPSS 22 paket
programi kullanildi. Bulgular, frekans, yiizde, ortalama ve
standart sapma olarak verildi. Gruplar arasindaki
farkliliklar1  karsilastirmada Man-Whitney U  testi
kullanildi, P<0.05 degeri istatistiksel olarak dnemli kabul
edildi.

MATERYAL ve METOT

Hayvan gruplari

Bu ¢alismanin materyalini ciftlesme tarihleri takip edilmis
2-6 yas arasi 20 adet melez, saglikli gebe kedi olusturdu.
Ultrasonografi ile gebeliklerinin 4. haftasinda (22-30
giinliik) oldugu belirlenen 20 kedi rastlantisal olarak 15
tanesi deney grubu 5 tanesi ise kontrol grubu olacak
sekilde iki gruba ayrildi. Hayvanlarin her biri ayr1 kafeste
olacak sekilde barindirildi, tiim viicut ihtiyaglar1 goz
oniinde bulundurularak uygun ticari hazir mama ile
beslendi. Giinliik tiiketecekleri su her zaman hazir
bulunduruldu. Deney grubuna 24 saat ara ile iki kez (0.
giin ve 1. giin) 15 mg/kg dozda subkutan yolla aglepriston
(Alizine, 5 ml flakon, 30 mg aglepriston/ml. Virbac)
uygulandi. Kontrol grubundaki hayvanlara ayni anda ayni
miktarda subkutan yolla serum fizyolojik uygulandi.

Klinik muayeneler

Calismaya alinan bitiin hayvanlarda giinde bir kez viicut
sicakhigr o6l¢lildii. Yeme-igme, defekasyon, genel goriiniim
gozlendi. Vulvadaki degisimler, vajinal akint1 ve abort takip
edildi.

Kan érneklerinin alinmasi ve kan analizleri

i1k enjeksiyonun yapildig1 giin 0. giin olarak kabul edildi ve
enjeksiyonlardan dnce biitiin hayvanlardan kan érnekleri
alindi. Sonrasinda 15 giin boyunca 2 giinde bir kez olmak
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BULGULAR

Gebeliklerinin 22-30. giinlerindeki kedilerin yavru kesesi
caplar: olgilildii ve fetal kalp atimlar tespit edildi. Yavru
kesesi ¢api 6lctilerinin 0.16-0.18 cm (22 giinliik gebelik) ile
0.28-0.32 cm (29-30 giinliik gebelik) aralig1 icinde yer
aldigr belirlendi (Sekil 1 ve 2). Deney grubundaki
aglepriston uygulanan 15 kediden 14 tanesinde abort
olustu (%94.4). Abortlar ilk aglepriston uygulamasinin
yapildig1 giin 0. giin kabul edilerek 3-13. giinler arasinda
gerceklesti (Sekil 3).

Sekil 1. 28 Giinliik Gebe Kedide Ultrasonografik Goriintii
Figure 1. 28 Day Pregnant Cat Ultrasonographic Imaging

Sekil 2. 28 Giinliik gebe kedide ultrasonografik gériintii

Figure 2. 28 Day pregnant cat ultrasonographic imaging

Abort yapan hayvanlarda en énemli klinik belirti, koyu
kivamli, mukuslu, kanh bir akint1 ve akintiy1 takiben 12-36
saat icinde yavrunun plasentasi ile birlikte atilmasi olarak
izlendi. ilac uygulamasim takiben normal Klinik
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gorliinimde bir degisiklik gozlenmedi. Kedilerde yeme-
icme ve defekasyon normaldi, kusma goriilmedi. Tim
kedilerde verilen uygun miktardaki giinlik hazir mama
her giin tiiketildi. Abort 6ncesinde ve sirasinda sanci
belirtileri yok veya yok denecek kadar azdu.

Tablo 1. Giinlere gore kontrol ve deney gruplarinin viicut
sicakligi 6l¢timleri

Table 1. Body temperature measurement of control and
experiment groups according to day

Giinler  Gruplar n X Vitcut Standart P
4 p Sicaklig: (°C) Sapma
34 - Grup I 15 38.46 0.159
g .| 0Gin oo s 38.42 0148 88
. Grup I 15 38.41 0.140
3. ' - - LGin bl s 38.38 0130 %90
oL— - o mE o
G IR PP I R 3.Gi Grupl 15 38.37 0130 o
G Gpnn s 38.34 0.114 :
Sekil 3. Abortlarin giinlere dagilimi Grupl 15 38.40 0.180
) S , 4.Giin 0.82
Figure 3. Distribution of aborts in the days Grupll 5 38.36 0.114
5.Giin Grup I 15 38.38 0.150 0.87
.. - . . . Grup II 5 38.34 0.114
Viicut 1sis1 Olglimleri ve hemogram analizlerinde elde
. . . . Ny .. . . Grup I 15 38.40 0.150
edilen tiim veriler referans degerler araliginda gozlendi. 6.Giin Grupll 5 3836 0.114 0.89
SPSS 22 istatistik programi ile kontrol ve deney ' '
i o > ¢ , . Grupl 15 38.36 0.130
gruplarinin Man-Whitney U testi ile degerlendirilmesi 7.Giin Grupll 5 38.32 0130 085
sonucunda gruplar arasinda anlaml bir fark bulunmadi ) Grupl 15 38.36 0.120
(P>0.05, Tablo 1 ve Tablo 2). Biyokimyasal analizler 8.Giin Grupll 5 38.30 0.122 0.83
yoniinden gruplarin giinlere gére BUN, ALT, AST, Kreatin, 9.Gil Grupl 15 38.34 0.100 0.77
Glukoz 6l¢iimlerinin genel olarak farkli olmadigi (p>0.05), Lun Grup II 5 38.28 0.080 )
sadece 0O.giin ve 2. Gliin Grup II ortalama AST degeri 10.Giin Grupl 15 38.21 0.160 0.61
ortalamalarinin Grup I'e gore daha disiik diizeylerde ) Grupll 5 38.32 0.130 )
oldugu tespit edildi (p<0.05). 8. Ve 10. giin Grup II Glukoz 11.Giin  CGtupl 15 38.35 0.126 0.93
degeri ortalamalarinin Grup I'e gére daha yiiksek GrupIl 5 38.32 0.130
diizeylerde oldugu tespit edildi (p<0.05) (Tablo 3). Gruplar 12.Gin  CGtupl 15 38.37 0130 -9
arasinda bu farkhliklar olsada tiim veriler normal referans ((;}rup III 155 ggg? 832
degerler icinde kaldi (imren ve Sahal 1994; Turgut 2000). .Gii rup ‘ ‘
& ¢ ( 3 g ) 13Gin - o opll s 38.30 0.122 082
N Grup I 15 38.35 0.137
46in o o0 s 38.32 0130 8
Tablo 2. Bazi hemogram degerleri agisindan kontrol ve deney gruplar: arasindaki istatistiksel iligkiler
Table 2. Statistical relationships between control and experimental groups in terms of some hemogram values
X+s.s
Giinler Gruplar n P Hb (gr/dl) P HCT (%) 1 gOV(;/BC 1
Hb (gr/dl) HCT (%) WBC (1000/mcl) (1000/mcl)
Grup I 15 11.20+1.388 34.11+4.309 14.98+1.956
0.giin 0.16 0.06 0.81
Grup II 5 10.60+1.662 30.36+3.095 14.74+2.098
Grup [ 15 10.87+1.369 33.38+4.634 14.72+2.563
2.giin 0.46 0.08 0.83
Grup II 5 10.66+1.439 29.18+2.887 14.82+2.111
Grup [ 15 10.79+1.540 32.70+4.737 14.94+2.114
4.giin 0.43 0.09 0.81
Grup II 5 10.52+1.420 28.02+2.264 14.84+2.231
Grup I 15 10.62+1.506 32.72+5.360 15.24+2.397
6.giin 0.42 0.11 0.61
Grup II 5 10.58+1.420 29.48+2.452 14.96+1.991
Grup I 15 10.58+1.481 33.30+4.914 15.39+2.174
8.giin 0.39 0.08 0.82
Grup II 5 10.60+1.428 29.04£1.957 15.02+2.053
Grup I 15 10.36+1.550 32.31+4.860 15.17+2.380
10.giin 0.36 0.07 0.79
Grup II 5 10.66+1.487 29.52+2.251 15.14+1.604
Grup I 15 10.07+1.570 32.36+4.638 15.03+2.346
12.giin 0.41 0.09 0.77
Grup II 5 10.44+1.712 29.70+2.558 15.34+2.274
Grup I 15 10.44+1.457 32.83+5.732 14.90+2.370
14.giin 0.34 0.08 0.63
Grup II 5 10.18+1.807 29.56+2.446 15.00+1.689
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Tablo 3. Bazi biyokimyasal degerler agisindan kontrol ve deney gruplari arasindaki istatistiksel iligkiler

Table 3. Statistical relations between control and experimental groups in terms of some biochemical values

X+sX N P
Giinler  Gruplar  n BUN Kreatinin AST ALT Gluko Ezllm/lg;)n
i ukoz mg BUN  Kreatinin AST  ALT  Glukoz
(mg/dl) (mg/dl) (U/L) (U/L) (mg/dl)
Grupl 15  43.807.150 1.07£0.187 15.84+2.875 19.94:4914  109.33+11.573 <05
0.giin 0.22 0.68 0.03*  0.35 0.06
Grupll 5  42.56+6.045 1.06£0.153 12.7442.197 20.84+5.689  111.40+10.212 <05
Grupl 15  44.30+6.180 1.0640.197 14.15+2.945 20434279  105.66+12.613 <05
2.giin 0.23 0.63 0.04* 024  0.12
Grupll 5  45.02+4.973 1.10£0.170 12.74+2.386 21.70£6.479  109.60+17.213 <05
Grupl 15  44.15+6.079 1.09£0.171 15.78+2.890 21.78+4.728  104.46+13.281 <05
4.giin 0.15 0.75 006 016 046
Grupll 5  47.38+6.837 1.08+0.122 13.334.755 23.70£6290  107.20+14.872 <05
Grupl 15  45.1445.827 1.09+0.249 12.712.902 20.62+4320  105.53+12.258 <05
6.giin 0.92 0.82 013 0.9 0.43
Grupll 5  45.84+3.973 1.04£0.120 13.44+3.393 22.10£7.335  109.60% 9.528 <05
Grupl 15 46.56+3.784 1.09+0.202 14.57+2.681 21.28+4.013  103.46+12.642 <05
8.giin 0.90 0.93 019 006  0.04*
Grupll 5  46.90+5.258 1.09+0.106 13.98+2.677 18.20+4.653  112.60+14.892 <05
Grupl 15  43.93+3.491 1.13+0.232 12.06+3.280 21.12+4.020  105.01+13.141 <05
10.giin 0.35 0.89 064 024  0.04*
Grupll 5  46.12+4.814 1.1240.090 12.61+3.458 20.56+6388  111.80+ 8.700 <05
Grupl 15 44943121 1.12+0.186 14.26+3.882 217244798  104.53+11.575 <05
12.giin 0.76 091 008 011 0.03
Grupll 5  45.9246.199 1.11£0.060 12.62+2.238 23.16+9.659  113.60% 9.607 <05
Grupl 15  44.37+4.197 1.14+0.180 144315311 225743978  101.11+14.237 <05
14.giin 0.81 0.86 037 007 0.10
Grupll 5 453245672 1.06+0.114 13.98+2.869 217245967  109.20% 8.584 <05

*P< 0.05 ayn1 satirda bulunan parametreler arasindaki 6nemi gosterir.
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TARTISMA ve SONUC

Aglepriston gebeligi sonlandirmak icin bircok tiirde
etkinligi kanitlanmis bir progesteron antagonistidir
(Gogny ve Fieni 2016). Kdpeklerde, kedilerde, tavsanlarda
ve ratlarda yapilan ¢alismalarda etkili ve gilivenli bir
abortif ajan olarak bildirilmistir (Fieni ve ark. 2006;
Agaoglu ve ark. 2011; Oguejiofor ve ark. 2013; Ozalp ve
ark. 2013; Ay ve ark. 2018).

Calismamizda. 22-30 giinliik gebe kedilerde abortif amacla
24 saat ara ile 15mg/kg dozda subcutan yolla uygulanan
aglepriston tek basmma %944 oraninda abort
olusturmustur. Fieni ve ark. (2006) 33.3+4.2 giinliik gebe
kedilerde ayni doz ve aym uygulama ile %88.5 abort
bildirirken Georgiev ve Wehrend (2006), 25-26 giinliik
gebe kedilere 10 mg/kg dozda aglepristonun iki ardisik
giin uygulanmasiyla %87, Garcia Mitacek ve ark. (2012)
21-22 giinliikk ve 35-38 giinliik gebeliklerde ayni doz ve
ayni uygulama ile %100 abort orani bildirmistir. 45-46
giinliik ge¢ dénem gebeliklerde uygulanan aglepristonun
ise %67 oraninda abort olusturdugu bildirilmektedir
(Georgiev ve ark. 2010).

22-30 giinliikk gebe 15 kedinin kullanildig1 ¢alismamizda
abortlar ilk aglepriston uygulamasindan sonraki 3-13.
giinler arasinda gerceklesti. Abortlarin  %50’sinin
tamamlanip asildigi giin 7. giin olurken, tim kedilerin
%50’sinde abortlar 6. 7 ve 8. gilinlerde gerceklesti.
Georgiev ve ark. (2010) ilk aglepriston uygulamasindan
sonraki 4-7. giinler (5.8#1.3) arasinda abortlarin
gerceklestigini bildirirken. Fieni ve ark. (2006) abortlarin
%>50’sinin ilk ii¢ giin icinde olmak kaydiyla 8. giine kadar
devam ettigini bildirmistir. Belirtilen ¢alismalarda
abortlarin erken gerceklesmesinin gebeligin ilerlemis
olmasi ile iligkili olabilecegi calismamizda ise erken gebelik
faktoriiniin abortlar1 nispeten geciktirmis olabilecegi
diistiniilmektedir.

Calismamizda deneme grubu kedilerinde en belirgin klinik
belirti olarak vulvada koyu kivamli mukuslu ve kanli akint1
gozlendi. Bu akintiy1 takiben 12-36 saat icinde abortlar
gerceklesti. Yavru ve yavru zarlarinin atilmasini takiben
kanli akinti kesildi. Benzer sekilde ratlarda da ilk
aglepriston enjeksiyonundan sonraki 24.7+3.8 saat sonra
kanli akinti bildirilmistir (Oguejiofor ve ark. 2013).
Kedilerde ileri gebelikte abort olusturmak i¢in kullanilan
aglepristonunun aborttan hemen 6nce, abort sirasinda ve
aborttan sonra 3-6 giin siiren kanl akinti olusturdugu
bildirilmistir (Georgiev ve ark. 2010).

Fieni ve ark. (2006) bildirdigine benzer sekilde,
calismamizda rektal sicaklik olctimlerinde kontrol ve
deneme gruplar1 arasinda istatiksel bir fark bulunmadi.
Ancak bireysel degerlendirmede deney grubu kedilerinden
6 tanesinde abort sonrasi 2.glin dl¢iimleri 0.2-0.3 derece
daha diisiik bulundu. Diger arastiricilar (Verstegen 2000;
Fieni ve ark. 2006) da kopeklerde abortu takiben 48.
saatte 0.3 derecelik genel bir diismeden bahsetmistir.
Corrada ve ark. (2005) kopeklerde abortif amacgla
kullanilan aglepristonun kontrol grubuna goére deneme
grubunda onemli derecede viicut i1sisim1 diisiirdigiini
bildirdigi halde Ozalp ve ark. (2013) tavsanlarda viicut
isisinda  degisiklige yol agmadigimi bildirmistir. Fakat
kedilerdeki diisiis kopeklere oranla daha az belirgindir.
Ayrica dogum oOncesi viicut sicakligindaki diismenin
kedilerde, kopeklerdeki kadar tipik olmadigr da
bildirilmektedir (Verstegen 2000).

Hematolojik ve biyokimyasal analizleri amaci, 6strojen
tirevleri, prostoglandin ve dopamin antagonistlerinin
kullaniminda rastlanan enflamasyon ve temel metabolik

faaliyetlerdeki degisimlerin bizim calismamizdaki yerini
ortaya cikarmakti. Degisimler minimal diizeyde oldu. Tiim
veriler normal referans degerler arahginda kald: (Iimren ve
Sahal 1994; Turgut 2000). Bu takipler, renal veya hepatik
yetmezlik olusmadigini, mediiller hipoplaziye kayan
hemopoetik bozukluklarin veya herhangi bir yanginin
olusmadigini  disindiirmiistiir. Fieni ve ark. (2006)
kedilerde abort olusturmak i¢in aglepriston kullandiklari
calismalarinda da benzer sonuglar bildirmislerdir. Buna
karsihk Ozalp ve ark. (2013) tavsanlarda aglepriston
kullaniminin RBC, PCV, Hb ve lenfosit degerlerinde 6nemli
degisiklikler yapmadigini, nétrofil sayilarinda ise énemli
artislar olusturdugunu bildirirken Jurka ve Max (2009)
fibroandenomlu kedilerde yliksek olan hematolojik
degerlerin aglepriston tedavisi ile normal seviyelerine
doéndiigiini bildirmistir.

Sonug olarak, istenmeyen gebeliklerin sonlandirilmasinda
aglepriston kullanimimin etkili oldugu, yan etkilerinin
olmamasi, annenin genel durumunda bozukluk
olusturmamasi, hematolojik ve biyokimyasal degerlerini
olumsuz etkilememesi nedenleriyle kedilerde 22-30
giinliik istenmeyen gebeliklerin medikal tedavisinde
basariyla kullanilabilecegi kanisina varilmigtir.
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ABSTRACT

In this study the calves with intestinal atresia like atresia ani, atresia ani & recti, atresia ani & rectovaginal
fistula and atresia coli applied to Surgery Clinics of Veterinary Faculty of Cumhuriyet University between
2016-2018 was evaluated on the basis of diagnosis, treatment and results. The material of the study consisted
of 19 (9.05%) intestinal atresia calves with different breed, age and gender from the 210 calves brought to
the Surgery Clinic between 2016-2018. Various anomalies of intestinal atresia were detected in the calves
including atresia ani (1 cases), atresia ani at recti (1 case), atresia ani at rectovaginal fistula (2 cases) and
atresia coli (15 cases). In the study, 3 of 19 intestinal atresia cases died in the preoperative period and 2 cases
were not allowed to be operated by the animal owner. A total of 5 cases could not be intervened. In the
remaining 14 cases, 10 atresia coli, 1 atresia ani, 1 atresia ani et recti and 2 atresia ani et rectovaginal fistula
were operated. In the postoperative period, 4 of 10 atresia coli cases survived and 6 cases died; All of the
cases who had 1 atresia ani, 1 atresia ani & recti and 2 atresia & rectovaginal fistulas were survived. As a
result, the operative intervention in intestinal atresia is quite successful except atresia coli cases. However, it
was concluded that early diagnosis of all intestinal atresia including atresia coli would increase the success of
operative treatment.

Keywords: Calf, Congenital Malformation, Intestinal atresia

0z

Buzagilarda Kongenital Intestinal Atresia Olgularinin Klinik ve Sagaltim Yéniinden
Degerlendirilmesi

Bu calismada; 2016-2018 yillan arasinda Cumhuriyet Universitesi Veteriner Fakiiltesi Cerrahi Klinigine
getirilen atresia ani, atresia ani & rekti, atresia ani & rektovaginal fistiil ve atresia koli gibi intestinal atresiali
buzagilarin tani, uygulanan tedavi sekli ve sonuglari degerlendirildi. Calismanin materyalini 2016-2018 yillari
arasinda Cerrahi Klinigi'ne getirilen 210 adet buzagidan farkli irk, yas ve cinsiyetteki 19 adet (%9.05)
intestinal atresiali buzagi olusturdu. Buzagilarda atresia ani (1 olgu), atresia ani & rekti (1 olgu), atresia ani &
rektovaginal fistiil (2 olgu) ve atresia koli (15 olgu) olmak {izere gesitli intestinal anomaliler belirlendi.
intestinal atresia gézlenen 19 olgunun 14’ iiniin (%73.68) erkek, 5’ inin (%26.32) disi oldugu belirlendi.
intestinal atresia olgularinin 11’ ini (%57.90) Simmental, 7’ sini (% 36.84) Montofon ve 1’ ini ise (% 5.56)
Yerli 1irk buzagilar olusturdu. Calismada tespit edilen 19 adet intestinal atresia olgularindan 3’ iiniin
preoperatif donemde 6lmesi, 2’ sinin ise hayvan sahibi tarafindan operatif miidahaleye izin verilmemesi
sonucu toplam 5 olguya operasyon yapilamadi. Geriye kalan 14 olgu igerisinde bulunan 10 atresia koli, 1
atresia ani, 1 atresia ani & rekti ve 2 atresia ani & rektovaginal fistiil belirlenen olgulara operatif girisim
yapilmistir. Postoperatif ddnemde atresia koli olgularindan 4’ii hayatta kalmis, 6’s1 61lmiis olup 1 atresia ani, 1
atresia ani & rekti ve 2 atresia ani & rektovaginal fistiil belirlenen olgularin ise tiimi hayatta kalmistir. Sonug
olarak, atresia koli olgular1 disindaki intestinal atresialarda operatif girisimin olduk¢a basarili oldugu, buna
karsin atresia koli dahil olmak iizere tiim intestinal atresialarin erken tanisinin operatif sagaltimin basarisini
arttiracagl kanisina varildi

Anahtar Kelimeler: Buzagi, Dogmasal anomali, Intestinal atresia

GIRIS

Dogumdan sonra hayvanlarda goériilen her tiirlii yap1 ve

goriilmesine ragmen oO6nemli ekonomik kayiplara yol
acmas!t ve genetik olarak yeni nesillere aktarilmasi
nedeniyle biiyiik 6nem tasimaktadirlar (Belge ve ark.

fonksiyon bozuklugu kongenital anomali olarak tanimlanir 2000). Kongenital anomaliler igerisinde yer alan anorektal

(Alam ve Rahman 2008; Bademkiran ve ark. 2009; Abdel-

anomalilerin sindirim sistemi anomalileri icerisinde en

Hakiem ve Aref 2012). Kongenital anomaliler sayica az
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fazla gozlenen anomaliler oldugu bildirilmektedir (Belge
ve ark. 2000; Yurdakul 2015).

intestinal atresia; bagirsak duvarinin gelisim anomalisine
bagl olarak bagirsak limeninin kismi veya tam kapali
olmasina ya da bagirsak liimeninin bir kisminin tamamen
yokluguna denir (Azizi ve ark. 2010). Intestinal sistemin
konjenital anomalileri arasinda en sik goriilenler stenoz ve
atresiadir. Literatiirler siklikla atresia tipleri arasinda
belirgin bir siniflandirma yapmazlarken, bazende bagirsak
segmentinin herhangi bir bélgesinde sekillenen stenozu da
atresia olarak smiflandirmaktadirlar (Lombardero ve
Yllera 2014). Stenoz; bagirsak liimeninin tam olmayan
tikanmas1 olarak tamimlanir. Bu; bagirsagin lokalize bir
daralmasi veya olusumunu tamamlamamis eksik bir lumen
seklinde olabilir. Aksine atresia; bagirsak duvarinin
anormal gelisiminin bir sonucu olarak bagirsak liimeninin
tamamen igsel tikanikligini gosterir (Lombardero ve Yllera
2014). Intestinal atresialar jejenum, ileum veya tiim ince
bagirsagin herhangi bir yerinde; kolon, rektum veya
aniiste olusabilmektedir (Goksel ve Saritas 2016).
Buzagilarda bagirsak atresiasi en sik jejunum, kolon ve
rektumda goriilir. Bagirsak segmentleri ile ilgili en sik
goriilen anomali atresia kolidir (Atiba ve Farrag 2016).

Intestinal atresialar 4 tipte smiflandirilmaktadir. Tip 1
atresiada intestinal liimen bir perde ile tikalidir. Bu atresia
tipi membran atresiasi olarak isimlendirilmektedir. Tip 2
atresiada bagirsagin proksimal ve distal segmentleri kor
kese seklinde sonlanmis ve bu iki kisim birbirlerine fibroz
bir band ile baglanmistir. Bu atresia tipine fibroz bag
atresiasi ismi verilmektedir. Tip 3 atresiada bagirsagin kér
kese seklinde sonlanan proksimal ve distal segmentleri
arasinda bir bosluk vardir. Bu atresia tipi ise kor ug
atresiasi olarak isimlendirilmektedir Tip 4 atresiada
birden fazla bagirsak segmentinde atresia goriilmektedir
(Kilig ve Sarierler 2004; Yurdakul 2015; Kili¢ ve Kibar
2018).

Intestinal atresianin én tamsi genellikle yaslar1 1-6 giin
arasinda degisen yeni dogan buzagilarda anoreksi,
depresyon, abdominal gerginlik, 1kinma gibi Kklinik
bulgularla saglanir (Abouelnasr ve ark. 2012; Yurdakul
2015; Magsi ve ark. 2016). Atresia ani ve atresia ani & rekti
olgularinda perineal bolgenin gorsel olarak
incelenmesinde anal a¢ikligin olmamasi veya korelmis bir
anal agikligin tespit edilmesi ile (Abouelnasr ve ark. 2012),
atresia ani & rektovaginal fistiil olgulary; ikinmayla birlikte
diskinin vulvadan geldiginin goriilmesi ile kolayca teshis
edilebilir (Aslan ve ark. 2009). Atresia koli olgularinda ise
atresia ani & rekti olgularindaki klinik bulgulara ilaveten
dogumdan itibaren anal agikligin olmasina ragmen
digskilamanin olmamasi, anal agikliktan hafif krem
renginde bazen de kanla karistk mukus iceriginin
goriilmesi atresia koliden siiphelenilmesine yardimc1 olur
(Kog ve ark. 2001; Abouelnasr ve ark. 2012; Coskun ve ark.
2017).

Intestinal ~atresiali buzaglarda dogumdan sonraki
ilerleyen giinlerde intestinal obstriiksiyona bagl olarak
gelisen abdominal gerginlige ve endotoksemik soka bagh
hiperapnea ve tasikardinin olusabilecegi, ayrica pek ¢ok
atresia koli vakalarinda dehidrasyonun tespit edilebilecegi
bildirilmektedir (Magsi ve ark. 2016; Kili¢ ve Kibar 2018).

Yapilan bu ¢alismada intestinal atresiali buzagilarin klinik,
operasyon ve postoperatif sonuglarinin degerlendirilmesi
amagclanmistir.
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MATERYAL ve METOT

Calisma materyalini Cumhuriyet Universitesi Veteriner
Fakiiltesi Cerrahi Klinigine diski yapamama veya diskinin
vulvadan yapildig1 sikayeti ile getirilen 1-8 giinliik farklh
irk ve cinsiyette toplam 19 adet intestinal atresiali
buzagilar olusturdu (Tablo 1).

Hasta sahiplerinden elde edilen bilgiler dogrultusunda her
olgu viicut 1s1s1, nabiz, solunum ve dehidrasyon y6niinden
muayene edildi. Tim olgularin klinik muayenesinden
sonra LL pozisyonlarda abdomenin direkt radyografileri
ile rektal yoldan 5-7 ml/kg dozda baryum siilfat (RX
siispansiyon %100, 240 gr/240 ml. Recordati ila¢ sanayi -
Tiirkiye) verilerek anomalilerin yerinin tespit edilmesi
amaciyla 1, 15, 60 ve 120. dakikalarda indirekt
radyografileri alind1.

Operasyon oncesi klinik muayene neticesinde dehidrasyon
belirlenen hastalara sivi elektrolit sagaltim amaciyla
izotonik sodyum kloriir ve %5 dextrose gibi sivilar verildi.

Atresialarin yerinin tespit edilmesinden sonra operasyona
karar verilen olgularin tamamina 0.2 mg/kg im dozunda
Xylazine HCL (Rompun, Bayer) ile sedasyon egliginde
bolgenin lokal infiltrasyon anestezisi yapildi.

Operasyon Teknigi

Atresia ani tanisi konulan 2 olguda anal bélgede belirlenen
yere 1.5- 2 cm ¢apinda sirkiiler bir ensizyon yapilarak deri
alt1 bag dokular1 kiit diseksiyonla ayirt edildi. Hayvanin
karnina basing uygulandiginda rektumun kor ucunun
yaraya dogru kabarti yaptig1 goriildii. Bu kabartiya yapilan
kit diseksiyon islemi sonucunda rektum goriildi. Rektum
aniis deligi sinirina getirilerek 1 numara poliglaktin 910
(Vicryl; Ethicon) iplik ile buradaki deri alti bag dokusuna
dikildi. Daha sonra bu dikisin ortasindan makas yardimiyla
sirkiiler olarak kesit yapildi ve rektumda biriken
mekonyum disar1 alindi. Son olarak rektumun kenarlar1 1
numara poliglaktin 910 (Vicryl; Ethicon) iplik ile ants
derisine basit ayr1 dikislerle tutturuldu.

Atresia ani & rektovaginal fistiil belirlenen 2 olguda
oncelikle atresia ani operasyonundaki islemler yapildi.
Rektumun aniisle normal baglantisi saglandiktan sonra
vaginal yoldan rektum ve vaginada bulunan defektler basit
ayr1 dikislerle kapatildi.

Atresia ani & rekti belirlenen 1 olguda atresia ani
operasyonunda oldugu gibi anal bolgeden girilerek anal
bolgeye mesafesi yaklasik 3 cm olan kranialdeki rektuma
ulasildi. Rektum; ¢evresindeki bag dokulardan kiit
diseksiyonla ayirt edildi ve bir pens yardimiyla rektum
hafifce anal bolgeye dogru ¢ekilerek atresia ani
operasyonundaki islemler yapilarak operasyon
tamamland1.

Atresia koli tespit edilen 15 olgudan 2 tanesi hasta
sahiplerinin operasyonu kabul etmemesi, 3 tanesinin ise
klinik muayenelerden sonra preoperatif siire icerisinde
O6lmesi nedeniyle toplam 5 olguya operatif olarak
miidahale edilememis, kalan diger 10 atresia koli
olgularina ise operasyon yapilmistir. Buzagilarin 7’sinde
median laparotomi, 3’linde sag fossa paralumbalisten
laparotomi yapildi Operatif maniiplasyonlar1
kolaylastirmak i¢cin sekumun apeksine yapilan 3-4 cm’lik
ensizyonla sekum ve ascendes kolon igerisindeki gaz ve
mekonyum bosaltildi ve ensizyon hatti 1 numaral
poliglaktin 910 (Vicryl, Ethicon) ile schmieden ve lembert
dikis teknigi uygulanarak kapatildi. Daha sonra rektumdan
verilen 1k su ve biikiilebilir bir sonda anostomoz
uygulanacak olan descendes kolonun kor ucuna kadar
ilerletildi. Uygulanan sonda rehberliginde descendes
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kolonu atrofik olan 6 buzagida yan-yana kolorektal
anostomoz gergeklestirildi. Atrezik bolgenin arkasinda
kalan descendes Kkolon c¢apmin normalden kiigik ve
anostomoz yapilamayacak kadar atrofik olmasindan dolay1
4 olguda ise colostomy uygulandu.

Postoperatif Bakim

Hayvan sahiplerine operasyon sonrasi 3 giin siireyle 1
ml/10 kg metamizol (Difaljin, CEVA-DIF), 7 giin siireyle 8
ml /100 kg parenteral olarak penisilin+streptomisin
(Reptopen S, CEVA-DIF) ve operasyon yaralarina da lokal
antiseptik uygulamalarinin yapilmasi, ayrica destekleyici
amagla vitamin (B kompleks ve vitamin C) enjeksiyonlari
onerildi. Olgularin durumu hakkinda postoperatif 1 ay
stireyle hasta sahiplerinden bilgiler alind1.

BULGULAR

Ekim 2016-Ekim 2018 yillar1 arasinda Cumbhuriyet
Universitesi Veteriner Fakiiltesi Cerrahi Klinigine cesitli
sikayetlere bagh olarak toplam 210 adet buzag: getirildi.
Toplam buzagilar icerisinde diski yapamama veya digkinin
vulvadan yapildig: sikdyeti ile 1-8 giinliik toplam 19 adet
(%9.05) intestinal atresiali buzagl muayene edildi.
Intestinal atresiali buzagilarin 14’iinii (%73.68) erkek, 5’
ini (%26.32) disi buzagilar olusturdu. Intestinal atresialar
icerisinde ilk siray1 15 adet (%78.95) atresia koli, ikinci
siray1 2 adet (%10.53) atresia ani & rektovaginal fistiil, son
sirayl ise 1 adet (%5.26) atresia ani ve 1 adet (%5.26)
atresia ani & rektinin olusturdugu belirlendi. intestinal
atresiall buzagilar 1rklara gore degerlendirildiginde
Simmental 1rki buzagilar 11 adet (%57.90, Montofon 1rki
buzagilar 7 adet (%36.84) ve yerli irk buzagi 1 adet
(%5.56) olarak tespit edildi.

Preoperatif Bulgular

Hasta sahiplerinden elde edilen bilgiler dogrultusunda
atresia ani ile beraber seyreden rektovaginal fistiil
olgularinda hayvanin 1kinmasiyla diskimin vulvadan
geldigi; atresia ani, atresia ani & rekti, atresia koli
olgularinda ise dogumdan sonra buzagilarin annelerini
emdikleri, saglikli olduklar;; fakat ilerleyen giinlerde
buzagilarin istahsiz olduklar1 ve hi¢ diski ¢cikarmadiklar
ogrenildi. Yapilan klinik muayeneler sonucu atresia ani ile
beraber seyreden rektovaginal fistiil olgularinda hayvanin
ikinmasiyla veya abdominal bdlgeye uygulanan basing
sonrasl digkinin vulvadan geldigi; atresia ani tespit edilen
olgularda hayvanin siirekli 1kindigi, ikinma esnasinda
hayvanin anal deri bélgesinde bir siskinligin oldugu,
abdomenin gergin ve aniisiin kapali oldugu tespit edildi.
Atresia koli olgularinda ise hayvanin siirekli ikindig1 ancak
aniisin acik olmasina ragmen diskilayamadigi, anal
acikliktan hafif krem renginde bazen de kanla karisik
mukusun geldigi ve abdomende gerginlik tespit edildi.
Ayrica intestinal atresiali buzagilarda degisen derecelerde
dehidrasyon gorildii.

Atresia anili 1 buzaginin (Olgu no 3) LL direkt
radyografisinde anal deriye yakin boélgede icerisi gaz ve
mekonyum ile dolu bagirsak icerigi tespit edildi. Atresia
ani & rekti tanis1 konan 1 olgunun (Olgu no 19) LL direkt
radyografisinde anal bolgeye mesafesi yaklasik 3 cm olan,
icerisinde gaz ve mekonyum ile karisik rektumun sinirlari
ve sonlanma yeri tespit edildi (Olgu no 19, Sekil 1 A).
Atresia koli tanis1 konan 15 olgunun LL direkt
radyografisinde yaslar1 5-8 giin arasinda degisen 8 adet
buzagida (Olgu no 1,2,7,8,9,11,16,17); sekum ve kolonun
gaz ve mekonyum ile dolu oldugu (Olgu no 8, Sekil 1 B),
geriye kalan 7 buzagida ise atresianin kesin tanisinin elde
edilemedigi, buna istinaden rektal yolla baryum siilfat

kontrast madde verilerek alinan indirekt radyografide ise
kontrast maddenin kolonun descendesine kadar ilerledigi
ve buradan daha ileriye gidemedigi goriildi (Olgu no 8,
Sekil 1 C).

Sekil 1 (A-C): A. Atresia rekti olgusunun direkt
radyografik goriintiisii, B. Sekumda gaz ve mekonyuma
bagli dolgunluk, C. Kontrast maddenin descendes
kolondaki radyografik gortinimii

Figure 1 (A-C): A. Direct radiographic image of a case of
atresia recti, B. The tension of cecum due to gas and
meconium, C. Radiographic appearance of the contrast
agent in the descendes colon

intraoperatif Bulgular

Atresia ani ve atresia ani & rekti tanisi konulan olgular
aniis ve rektumun agenezisi veya disgenezisine gore
yapilan siiflandirmaya gore atresia anide tip 2 ve atresia
ani & rekti de tip 3 olarak tespit edildi. Atresia koli
olgularinda karin bosluguna operatif olarak girildiginde 4
olguda (Olgu no 7, 9, 16, 17) periton sivisinin arttigy, fibrin
yumaklarina bagli olarak ince ve kalin bagirsak
serozalariin yapistigr (Olgu no 7, Sekil 2 A), sekum ve
kolonun gaz ve mekonyumdan dolay1 dolgun oldugu
gozlendi (Olgu no 9, Sekil 2 B). Ozellikle klinige gec
getirilen olgularda sekum ve ascendes kolonun asir1
gergin, hiperemik, kismen siyanotik ve frajil olduklari, yer
yer isemik alanlarin olusmaya basladig1 goriildii (Olgu no
16, Sekil 2 C).

bagirsak serozalarinda yapisma, B. Sekum ve kolonda gaz
ve mekonyuma bagl dolgunluk, C. Sekumun hiperemik ve
siyanotik goriinlimu

Figure 2 (A-C): A. Adhesion in intestinal serosa due to
peritoneal fluid and fibrin particles, B. The fullness of gas
and meconium in the colon and cecum, C. Hyperemic and
cyanotic appearance of the cecum

Postoperatif Bulgular

Postoperatif 30 giin siireyle takip edilen olgulardan atresia
ani, atresia ani & rekti, atresia ani & rektovaginal fistiil
tanis1 konulan buzagilarin operasyondan sonra normal
olarak yasamlarini siirdiirdiikleri, operasyona alinan
atresia kolili 6 olgu disinda 4 olgunun yasadiklar1 bilgisi
hayvan sahiplerinden alind1 (Tablo 1).
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Tablo 1. Kongenital intestinal anomalilerin 11k, cinsiyet, yaslara gore dagilimi, anormal klinik bulgulari, atresia koli operasyon sekli ve postoperatif sonuglar

Table 1. Breed, gender, age distribution, abnormal clinical findings, atresia coli operation type and postoperative results of Congenital intestinal anomalies

No Irk Cinsiyet Yas Anomali Anormal Klinik Bulgular Atresia Koli Operasyon sekli Operasyon Sonuclari
1 Montofon Erkek 7 giinlik  Atresia koli Dehidrasyon, Tasikardi - Preoperatif 6ldii
2 Montofon Erkek 5 giinlik  Atresia koli Dehidrasyon - Operasyon yapilmadi
3 Simmental Erkek 3 giinlik Atresia ani - - Postoperatif 30. giin yasiyordu
4 Simmental Erkek 1 glinliik  Atresia koli Tasikardi, Tasipne Lateral Kolostamie Postoperatif 1. giin 6ldi
5  Simmental Disi 1 giinlik Atresia ani & rektovaginal fistiil - - Postoperatif 30. giin yasiyordu
6 Yerli Erkek 2 giinlik  Atresia koli Tasikardi, Tasipne Yanyana Kolorektal Anostomosis Postoperatif 30. giin yasiyordu
7 Simmental Disi 6 giinliik  Atresia koli Dehidrasyon, Tasipne Yanyana Kolorektal Anostomosis Postoperatif 2. giin 6ldi
8 Simmental Erkek 8 glinliik  Atresia koli Dehidrasyon, Tasikardi, Tasipne Preoperatif 61di
9 Simmental Erkek 6 glinlik  Atresia koli Dehidrasyon, Tasikardi Lateral Kolostamie Postoperatif 15. giin 6ldi
10  Simmental Erkek 3 giinlik Atresia koli Tasikardi Yanyana Kolorektal Anostomosis Postoperatif 30. giin yasiyordu
11  Montofon Erkek 5 giinlik  Atresia koli Dehidrasyon, Tasikardi, Tasipne Preoperatif 6ldii
12 Simmental Erkek 3 glinlik Atresia koli Tasikardi Lateral Kolostamie Postoperatif 30. giin yasiyordu
13 Montofon Disi 2 giinliik  Atresia koli Tasipne Operasyon yapilmadi
14  Montofon Disi 3 giinlik Atresia koli Dehidrasyon, Tasipne Lateral Kolostamie Postoperatif 26. giin 6ldi
15 Simmental Erkek 3 giinlik Atresia koli Dehidrasyon, Tasipne Yanyana Kolorektal Anostomosis Postoperatif 30. giin yasiyordu
16  Simmental Erkek 5 giinlik  Atresia koli Dehidrasyon, Tasipne Yanyana Kolorektal Anostomosis Postoperatif 9. giin 6ldii
17  Montofon Erkek 7 giinlik  Atresia koli Dehidrasyon, Tasipne Yanyana Kolorektal Anostomosis Postoperatif 1. giin 6ldii
18 Simmental Disi 2 glinlik  Atresia ani & rektovaginal fistiil - - Postoperatif 30. giin yasiyordu
19  Montofon Erkek 5 giinlik Atresia ani & rekti Dehidrasyon, Tasipne - Postoperatif 30. giin yasiyordu
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TARTISMA ve SONUC

Kongenital anomalilerin sebebi kesin olarak bilinmemekle
birlikte yaygin olarak; embriyogenezis veya fotal
gelismenin cesitli evrelerinde genetik, cevresel veya
genetik- cevre etkilesimlerine bagh olarak olusabilecegi
belirtilmektedir (Belge ve ark. 2000; Chauhan ve ark.
2011; Phaneendra ve ark. 2015; Yurdakul 2015). Bagirsak
atresialarinin sekillenmesinde bagirsak liimeninin olusum
yetersizligi ve gebeligin erken tanisi amaci ile gebeligin 42.
gilinlerinden o6nce o6zellikle 35, 36 ve 37. giinlerde
uygulanan rektal palpasyonun etkili olacag:
belirtilmektedir (Syed ve Shanks 1992; Atiba ve Farrag
2016). Rektal palpasyonda amniyotik keseye yapilan
basincin; embriyo ilizerinde de etkili olarak wvaskiiler
yetersizlige sebep oldugu ve bununda barsak atresialarinin
olusmasinda énemli rol oynadigi ileri stirilmiistiir (Kog ve
ark. 2001; Abouelnasr ve ark. 2012; Atiba ve Farrag 2016).

Ulkemizde  yapilan arastirmalarda  ruminantlarda
kongenital anomalilerin gériilme sikhgi Ozaydin ve ark.
(1995) %26.8, Ogurtan ve ark. (1997) %2.96 ve Belge ve
ark. (2000) ise % 6.58 olarak bildirilmistir. Kongenital
anomaliler icinde, sindirim sistemi anomalileri ikinci
sirada yer almaktadir (Goksel ve Saritas 2016). Cesitli
arastirmacilar (Atiba ve Farrag 2016; Goksel ve Saritas
2016) sindirim sistemi anomalileri icerisinde anorektal
anomalilerin en fazla gozlenen anomaliler oldugunu
bildirirlerken; Kilig ve ark. (2004) en sik goriilen
anomalilerin atresia koli ve atresia ani oldugunu
belirtmektedirler. Bazi arastirmacilar (Sinowatz 2010;
Atiba ve Farrag 2016) ise en ¢ok jejenum, kolon ve
rektumda intestinal anomalilerin gorildigini, bu
anomaliler icerisinde de bagirsak segmentleri ile ilgili en
stk gozlenen anomalinin atresia koli oldugunu
bildirmislerdir. Bu ¢alismada 19 adet intestinal atresia
olgular1 icinde atresia koli olgularinin (n: 15, %78.95)
diger intestinal atresia olgularina goére daha fazla
gozlendigi belirlenmis olup; bu da ilgili arastirmacilari
(Sinowatz 2010; Atiba ve Farrag 2016; Coskun ve ark.
2017) destekler niteliktedir.

Bir¢ok ¢alismada ruminantlarda tespit edilen anomalilerin
erkek hayvanlarda disilerden daha fazla oranda goézlendigi
ifade edilmektedir (Aslan ve ark. 2009). Intestinal
atresialar icin cinsiyete gore kesin bir tercih
yapilmamasina ragmen (Azizi ve ark. 2010)
arastirmacilarin  ¢ogu intestinal atresialarin erkek
hayvanlarda disilerden daha fazla gorildigini
belirtmislerdir (Lombardero ve Yllera 2014; Goksel ve
Saritas 2016). Atalan ve ark. (2003) yaptiklar1 ¢alismada
intestinal atresiali buzagilarin biiyiik oranini (%66.7)
erkek, geri kalanimi ise (%33.3) disi buzagilarin
olusturdugunu, Aslan ve ark. (2009) anorektal
anomalilerin biiyiik ¢ogunlugunu (%87) erkek, geri
kalanini ise (%13) disi buzagilarin olusturdugunu, yapilan
bir diger ¢alismada Hossain ve ark. (2014) 40 adet atresia
anili buzagilarin 28 adedini erkek, 12 adedini disi
buzagilarin olusturdugunu bildirmislerdir. Bu ¢alismada
intestinal atresia gézlenen 19 olgunun 14’{iniin (%73.68)
erkek, 5'inin (%26.32) ise disi buzagilar oldugu saptandi.
Bu ¢alisma da elde edilen veriler ilgili aragtirmacilarin
(Atalan ve ark. 2003; Aslan ve ark. 2009; Hossain ve ark.
2014) sonuglar ve literatiir bilgiler (Lombardero ve ark.
2014; Goksel ve Saritas 2016) ile uyumlu olup intestinal
atresialarin sekillenmesinde cinsiyetin etkisi olabilecegi
seklinde yorumlanabilir.

Irk faktorii incelendiginde intestinal atresia olgularina
daha ¢ok Holstein, Montofon ve Jersey irklarimin duyarl

oldugu bildirilmistir (Atalan ve ark. 2003). Calismamizda;
Simmental ki buzagilarda ( n: 11, %57.90) intestinal
atresia olgularinin daha ¢ok gorildiigii belirlendi. Elde
edilen bu veriler dogrultusunda intestinal atresia
olgularinin hayvan 1rklariyla iliskilendirilmesinden ziyade
hangi bolgede ortaya ¢iktig1 6nem arz etmektedir.

intestinal atresialarin yerinin belirlenmesinde direkt veya
kontrast radyografinin mekonyum ve gaz ile gergin olan
bagirsaklarin goriintiillenmesinde faydali olabilecegi; ancak
gergin bir abdomene sahip olgularda lezyonun
belirlenmesinde yetersiz olacagl belirtilmektedir (Atalan
ve ark. 2003). Bu calismada 1 adet atresia ani olgusu LL
direkt radyografi ile, 1 adet atresia ani & rekti ve 2 adet
atresia ani & rektovaginal fistiil olgular ise LL kontrast
radyografi ile tanilar1 dogrulandi. Atresia koli olgularinin
LL direkt radyografilerinde basta sekum ve ascendes kolon
basta olmak lizere barsak segmentlerinin gaz, sivi ve
mekonyum ile dolu olduklari tespit edilmesine ragmen 7
olgu hari¢ (OlguNo 1,2,7,8,9,11, 17) 8 olguda (Olgu no 3,
4, 6, 10, 12, 13, 14, 15) atresianin yerini belirlemede
yetersiz oldugu gozlendi. Calismada 7 olguda (Olgu no 1, 2,
7, 8,9, 16, 17) rektal yolla uygulanan kontrast maddenin
LL radyografisinde kontrast maddenin rektum ve
descendes kolona kadar ilerledigi ve buradan daha ileri
gidemedigi tespit edildi.

intestinal atresia olgularinda hayvanlarin yasamasi erken
tani ve basarili cerrahi miidahaleye baghdir (Dreyfuss ve
Tulleners 1989; Radostits ve ark. 2000). Erken tami ve
basarili gerceklesmeyen cerrahi miidahaleler hayvanin
yasam siliresini kisaltir (Abdelrhman ve ark. 2013).
intestinal atresia olgularinda 8liim olaylarinin 7-19 giin
icinde goriildiigl, atresia ani & rektovaginal fistiil bulunan
hayvanlarin ise yasamlarini uzun slire devam
ettirebildikleri ifade edilmektedir (Aslan ve ark. 2009).
Calismada cerrahi olarak tedavi edilen 2 adet atresia ani &
rektovaginal fistiil (Olgu no: 5, 18), 1 adet atresia ani (Olgu
no: 3) ve 1 adet atresia ani & rekti (Olgu no 19) olgularinin
postoperatif normal yasamlarini strdiirdiikleri, atresia
kolili 6 olgu disinda 4 olgunun (Olgu no 6, 10, 12, 15)
yasamlarini devam  ettirdikleri  bilgisi  hayvan
sahiplerinden alind1 (Tablo 1).

Sonug olarak atresia ani, atresia ani & rekti ve atresia ani &
rektovaginal fistiil olgularinin erken tani ve erken cerrahi
sagaltm ile hayvanlarin uzun siire yasamlarini devam
ettirebilecegi, Atresia koli olgularinin pek ¢ogunun genel
durumun kritik oldugu dénemde geldigi, erken donemde
gelen olgularin ise bagirsaklardaki gecis ve gelisme
bozukluklarindan dolay1 cerrahi miidahalelere ragmen
uzun siire yasamadiklar1 goriildii. Intestinal atresialar
hakkinda yetistiricilerin bilinglendirilmesi ve intestinal
atresia olgularinin erken tani ve operatif girisimler ile
ekonomik kayiplarin en aza indirilebilecegi sonucuna
varillmstir.

KAYNAKLAR

Abdel-Hakiem MAH, Aref NM (2012). Prospective study on ano-rectal
anomalies in neonatal farm animals. J Vet Adv; 2: 595-604.

Abdelrhman MA, Seddek AM, Bakr HA (2013). Comparison between two
cecostomy techniques for treatment of atresia coli in cattle and buffalo
calves. Pak Vet ], 33: 309-312.

Abouelnasr K, Ishii M, Inokuma H, Kobayashi Y, Lee K, Yamada K
(2012). Atresia coli in a Japanese black calf diagnosed by a barium
sulphate enema contrast radiograph in the standing position: A case
report. Vet Med-Czech, 57: 376-379.

Alam M, Rahman M (2008). Surgical repair of congenital anomalies in
ruminants in two different region of bangladesh. Iran J Vet Surg, 3:(4)
67-74.

35



[Ibrahim YURDAKUL]

Van Vet J, 2019, 30 (1) 31-36

Aslan L, Karasu A, Gengcelep M, Bakir B, Alkan i (2009).
Ruminanatlarda  konjenital anorektal  anomali  olgularinin
degerlendirilmesi. YYU Vet Fak Derg, 20: 31-36.

Atalan G, Ozaydin i, Kilig¢ E, Cihan M, Kamiloglu A (2003). Buzagilarda
intestinal atresia olgular1 ve operatif sagaltimlari: 54 olgu (1992-
2000). Kafkas Univ Vet Fak Derg, 9: 113-118.

Atiba AS, Farrag FA (2016). Comparison between colostomy and coloanal
reconstruction technique for colonic atresia in calves. Alexandria ] Vet
Sci, 48: 27-33.

Azizi S, Mohammadi R, Mohammadpour I (2010). Surgical repair and
management of congenital intestinal atresia in 68 calves. Vet Surg, 39:
115-120.

Bademkiran S, igen H, Kurt D (2009). Congenital recto vaginal fistula
with atresia ani in a heifer: a Case report. YYU Vet Fak Derg, 20: 61-64.

Belge A, Gonenci R, Biricik HS, Ormanci S (2000). Buzagilarda dogmasal
anomali olgular1. YYU Vet Fak Derg, 11: 23-26.

Chauhan PM, Parmar VR, Patel TP, Thakor KB, Parikh SS (2011).
Atresia ani: a congenital defect & its successful management in non-
descript calf. [JAVMS, 5: 520-522.

Coskun A, Aydogdu U, Altan S, Erol M, Erol H, Guzelbektes H; Sen |
(2017). Hematologic, Blood Gas, Cardiac Biomarkers and Serum
Biochemical Parameters in Calves with Atresia Coli and Theirs
Relationship with Prognosis. Acta Scientiae Veterinariae, 45: 1496-
1501.

Dreyfuss DJ, Tulleners EP (1989). Intestinal atresia in calves: 22 cases
(1978-1988). ] Am Vet Med Assoc, 195: 508-513.

Goksel BA, Saritas ZK (2016). Buzagilarda intestinal atresia’larda klinik ve
operatif yaklagimlar. Kocatepe Vet J, 9: 200-210.

Hossain MB, Hashim MA, Hossain MA, Sabrin MS (2014). Prevalence of

atresia ani in new born calves and their surgical management. Bangl |
Vet Med, 12: 41-45.

36

Kili¢ N, Kibar B (2018). Konjenital intestinal atrezili buzagilarda bazi
hematolojik parametreler ile serum kardiyak belirteglerin diizeyinin
aragtirilmast. F U Sag Bil Vet Derg, 32: 81-86.

Kili¢ N, Sarierler M (2004). Congenital intestinal atresia in calves: 61
cases (1999-2003). Revue Med Vet, 155: 381-384.

Kog Y, Alkan F, Ceylan C, Birdane FM (2001). Atresia kolili 22 buzagida
klinik ve operatif yaklasimlarin degerlendirilmesi. Vet Bil Derg, 17: 27-
34.

Lombardero M, Yllera M (2014). An unusual colon atresia in a calf: at the
junction of the distal loop and transverse colon. A brief overview.
Organogenesis, 10: 312-316.

Magsi R, Bangulzai N, Khosa AN, Kakar MH, Baloch AH (2016). A case
study of surgical correction of atresia ani in a fifteen days old non
descriptive male calf (cattle). Lasbela U ] Sci.Techl, 5: 199-200.

Phaneendra MSSV, Lakshmi ND, Kumar KM, Reddy KS (2015). Surgical
management of congenital atresia ani (imperforate anus) leading to
recto-vaginal fistula in a cow calf. Int J Sci Environ Tech, 4: 1110-1113.

Radostits OM, Gay CC, Arundel JH, Blood DC, Hinchcliff KW (2000).
Veterinary Medicine. WB Saunders, Philadelphia.

Sinowatz F (2010). Teratology. In: Hyttel, P., Sinowatz, E, and Vejlsted, M.
(Eds) Essentials of Domestic Animal Embryology. 338-382. WB
Saunders, Philadelphia, Pennsylania.

Syed M, Shanks RD (1992). Incidence of atresia coli and relationships
among the affected calves born in one herd of holstein cattle. J Dairy
Science, 75: 1357-1364.

Yurdakul i (2015). Kuzularda atresia ani et recti. Tiirkiye Klinikleri ] Vet Sci
Intern Med-Special Topics, 1: 89-92.



Van Vet J, 2019, 30 (1) 37-40

9 VAN VETERINARY
JOURNAL

E

Van Veterinary Journal

http://dergipark.gov.tr/vanvetj

ISSN: 2149-3359

Original Article e-ISSN: 2149-8644

The Louse and Flea Infestations in Cats and Dogs in Antakya Animal Shelter

Serife AKKUCUK Ozlem Makbule KAYA Mustafa KARAGOZ Aykut ZEREK Mehmet YAMAN

Hatay Mustafa Kemal University, Faculty of Veterinary Medicine, Department of Parasitology, Hatay, Turkey

Received: 28.11.2018 Accepted: 22.02.2019

ABSTRACT

We aimed to determine frequency of louse and flea infestations in cats and dogs in various gender and age in
this study. A hundred and fifty dogs and 50 cats were evaluated according to flea and louse infestation in
Hatay Metropolitan Municipality Unattended Animals Care and Rehabilitation Center between 01 June 2017
and 10 July 2017. Louse was detected in none of the animals. Flea infestation was detected in 78.7% of dogs
and 68% of cats. Ctenocephalides canis and Ctenocephalides felis were the most common species in dogs and
cats respectively. Eight hundred and three of 1180 fleas (74%) detected in dogs were C. canis and 377 of 1180
(26%) were C. felis. In cats 217 of 340 fleas (64%) were C. felis and 123 of 340 (36%) were C. canis. There was
no significant difference between infestation and age, race and sex in cats and dogs (P>0.05). Absence of louse
and increased flea infestation in unowned cats and dogs may be related to the seasonal and geographic
conditions.

Keywords: Louse, Flea, Infestation, Dog, Cat, Antakya

0z

Antakya Hayvan Barinagindaki Kedi ve Képeklerde Bit ve Pire Enfestasyonlari

Calismamizda, degisik yas ve cinsiyetteki kedi ve kopeklerde bit ve pire enfestasyonlarinin yayginliginin
belirlenmesi amaglanmistir. Hatay Biiyliksehir Belediyesi Sahipsiz Hayvan Bakim ve Rehabilitasyon
Merkezi'nde 1 Haziran / 10 Temmuz 2017 tarihleri arasinda 150 képek ve 50 kedi bit ve pire enfestasyonu
yoniinden degerlendirilmistir. Hayvanlarda bit enfestasyonuna rastlanmazken, pire ile enfestasyon orani
kopeklerde %78,7 ve kedilerde %68 olarak bulunmustur. Koépeklerde Ctenocephalides canis, kedilerde ise
Ctenocephalides felis pire tiirleri olarak saptanmigtir. Képeklerden toplanan 1180 pirenin 803 (%74) tanesi C.
canis, 377 (%26) tanesi C. felis olarak tespit edilmistir. Kedilerden toplanan 340 pirenin ise 217 (%64) tanesi
C. felis, 123 (%36) tanesi C. canis olarak bulunmustur. Kedi ve kdpeklerde enfestasyon varligl ile yas, irk ve
cinsiyet arasinda anlamh bir iliski bulunamamistir (P>0.05). Sahipsiz kedi ve kopeklerde bitlerin
gorilmemesi ve yogun pire enfestasyonunun goriilmesi mevsim ve cografi konum ile iliskilendirilmistir.

Anahtar Kelimeler: Bit, Pire, Enfestasyon, Kedi, Képek, Antakya

GIRIS

Pireler ergin devrelerinde gecici parazitler olup 6zel

Paraziter hastaliklar arasinda ektoparazitler 6nemli bir yer
tutmaktadir. Direkt temasla bulasarak hayvanlarda strese,
verim disiikliigiine ve anemiye neden olan ektoparazitler,
ayrica bakteriyel ve viral hastaliklara vektorlik yaparak
onemli saglik sorunlarina ve ekonomik kayiplara yol
acarlar (Ozcel ve ark. 1997; Aksin ve ark. 2004).
Phthiraptera takiminin Amblycera ve Ischnocera alt
takimlarinda yer alan bit tiirleri c¢ogunlukla kanath
hayvanlarda, daha az olarak da memeli hayvanlarda,
Anoplura alt takiminda yer alanlar ise memeli hayvanlarda
ve insanlarda parazitlenirler. Anoplura alt takiminda
bulunan tiirler kanla beslenirlerken, digerleri kil veya
tiiyleri yiyerek, bazen de deriden sizan eksudat veya kanla
beslenirler. Bunun sonucunda da hayvanlarda irritasyona,
kasintiya, kil veya tiiylerde dokiilmeye ve anemiye neden
olurlar (Unat ve ark. 1995; Dik 2014).

konaklar1 tercih etmelerine ragmen yasantilarini
stirdiirebilmek i¢in baska konaklardan da kan emebilirler
(Unat ve ark. 1995). Tiim y1l boyunca yasama sansi olan
pireler kis aylarinda dormant duruma gecerler. Bu siirecte
merkezi 1sitma, klima, kalorifer gibi sistemlerinin
bulundugu kapali mekanlarda yasam ve gelisimlerini
siirdiiriirler. Pirelerin ortam kosullarimin 18-26 ° C sicaklik
ve %75-85 nem oldugu mekanlarda tiim y1l boyunca aktif
kalabilecegi bildirilmektedir (Coskun ve ark. 2018).
Pirelerin kan emmeleri sonucunda hayvanlarda siddetli
kasinti, tily dokiilmesi, ileri vakalarda akanthosis,
hiperpigmentasyon ve hiperkeratinizasyon meydana
geldigi bildirilmistir (Soulsby 1982; Unat ve ark. 1995).
Pirelerden Pulex irritans ve Ctenocephalides tirlerinin
Dipylidium caninum ve Hymenolepis tiirlerine, C. canis ve
C. felis’in Dipetalonema reconditum’a, Xenopsylla cheopis’in
Typhus endemique murine ve Yersinia pestis’e arakonakgilik
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yaptig1 bildirilmistir (Soulsby 1982).

Calismamizda Antakya Hayvan Barinagi'ndaki kedi ve
kopeklerde bit ve pire enfestasyonlarinin yayginlhiginin
arastirilmasi amaclanmistir.

MATERYAL ve METOT

Mustafa Kemal Universitesi Hayvan Deneyleri Yerel Etik
Kurulu'ndan gerekli onay (No: 2016/10-1) alindiktan
sonra Hatay Biiyiiksehir Belediyesi Sahipsiz Hayvan Bakim
ve Rehabilitasyon Merkezine 1 Haziran / 10 Temmuz
2017 tarihleri arasinda girisi yapilan ve ektoparaziter
acidan tedavi almamis 150 kopek (96 disi, 54 erkek) ve 50
kedi (29 disi, 21 erkek) ektoparazit yoniinden muayene
edilmistir. Incelenen kedilerin tamamini melez 1rklar
olustururken, incelenen kopeklerin %68 melez, %12
pitbull, %6 terrier, %2 Alman kurdu, %4 golden retriever,
%8 Sibirya kurdu oldugu kayit edilmistir. Yas aralig1 1-84
ay arasinda degisen kopeklerin yas ortalamasi
31.26%22.33 ay, yaslar1 3-24 ay aralifinda degisen
kedilerin yas ortalamasi 14.8418 ay olarak tespit
edilmistir.

Ornek Alma

Hayvanlar makroskobik muayene edilerek biitiin viicut
ylzeyleri incelenmistir. Muayene sirasinda enfeste kedi ve
kopeklerde goriillen ektoparazitler bit taraklariyla
toplandiktan sonra icerisinde %70’lik etil alkol bulunan
cam siselere  konulup laboratuvara getirilmistir.
Laboratuvarda tiir tayini icin %10’luk KOH icerisinde 24
saat siireyle seffaflastirildiktan sonra 24 saat distile su
icerisinde bekletilmistir. Sirasi ile %70, %80 ve %96’lik

etil alkol serilerinden gecirildikten sonra kanada balsami
ile lamlara yapistirilarak, lamlar kurutulduktan sonra
binokiiler 151k mikroskobunda teghisleri yapilmistir (Dik
2014; Dik 2015).

Istatistiksel Degerlendirme

Yas karsilastirmalari i¢in Students’s t testi kullanildi.
Kategorik degiskenler arasindaki farklilik ise Ki-Kare testi
ile incelendi. Gruplar arasi mukayeselerde P<0.05 degeri
istatistiksel olarak anlamli kabul edildi (Can 2015). Tim
istatistiksel degerlendirmelerde Windows SPSS 22.0
yazilimi kullanildi.

BULGULAR

Calismada kedi ve kopeklerde bit enfestasyonuna
rastlanmazken, 150 kopegin %78.7’si, 50 kedinin %68’
pirelerle enfeste bulunmustur.

Kedi ve kopeklerde pire enfestasyon orani ile cinsiyet
(Tablo 1) arasinda istatistiksel olarak anlamli bir fark
saptanamamistir (P>0.05). Ayni sekilde kedi ve kopeklerde
yas ve irk ile enfestasyon orani arasinda istatistiksel olarak
anlaml bir fark saptanamamistir (P>0.05).

Kopeklerden toplanan 1180 pirenin 803 (%74) tanesi C.
canis, 377 (%26) tanesi C. felis olarak tespit edilmistir.
Kedilerden toplanan 340 pirenin ise 217 (%64) tanesi
C.felis, 123 (%36) tanesi C. canis olarak bulunmustur
(Sekil 1: Ctenocephalides canis, Sekil 2: Ctenocephalides

felis).

Tablo 1. Kopek ve kedilerde cinsiyet ve pire enfestasyon orani arasindaki iliski

Table 1. The relationship between flea infestation rate and sex in cats and dogs

Hayvan Cinsiyet Toplam (n) Yiizde (%) Enfeste(n) Enfestasyon yok(n)
Disi 96 64 78 18
Kopek
Erkek 54 36 40 14
Disi 29 58 19 10
Kedi
Erkek 21 42 15 6

n: say1, P>0.05

Sekil 1. Ctenocephalides canis

Figure 1. Ctenocephalides canis
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Sekil 2. Ctenocephalides felis
Figure 2. Ctenocephalides felis
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TARTISMA ve SONUC

Kedi ve kopeklerdeki kasintinin en oénemli sebepleri
ektoparazitler, alerjik reaksiyonlar, viral ve bakteriyel
enfeksiyonlardir. Ozellikle pirelerin  kan emmeleri
esnasinda verdikleri tiikriik salgilar1 kopeklerde alerjik
dermatitise sebep olurlar (Cakmak 2015). Ektoparazitler
vektor kaynakli enfeksiyonlarda rol oynadigi i¢in insanlar
acisindan da 6nem tegkil etmektedir (Salant ve ark. 2014;
Ebrahimzade ve ark. 2016).

Diinyada yaz ve sonbahar aylarinda yapilan cesitli
calismalarda kedi ve kopeklerde bit enfestasyonu bazi
calismalarda hi¢ goriilmemekle birlikte (Kalvelage ve ark.
1991; Rinaldi ve ark. 2007; Klimpel ve ark. 2010)
enfestasyon pozitif ¢alismalarda % 0.2 - 15.2 oranlarinda
az miktarda tespit edilmistir (Chee ve ark. 2008;
Ebrahimzade ve ark. 2016; Krishna Murthy ve ark. 2017).
Bit enfestasyonunun %50 oraninda yiiksek c¢iktig1 bir
calisma ise kis mevsiminde ve yagish donemde yapilmistir
(Ebrahimzade ve ark. 2016). Calismamizda bit
enfestasyonu goriilmemesinin sebebi barmaga giris-cikis
yapan hayvanlarin birbirine temas etme olasihig1 diisiik
basibos hayvanlardan olusmasi ve arastirmanin yaz
aylarinda yapilmasi olabilir.

Diinyada yapilan cesitli ¢alismalarda kopeklerin %5.5-
77.5 oranlarinda pirelerle enfeste olduklar1 bildirilmistir
(Kalvelage ve ark. 1991; Cruz-Vazquez ve ark.2001; Chee
ve ark. 2008; Klimpel ve ark. 2010; Ebrahimzade ve ark.
2016; Galvez ve ark. 2017; Krishna Murthy ve ark. 2017;
Shukullari ve ark. 2017). Kedilerde ise pire enfestasyonu
%18.9-71.6 arasinda tespit edilmistir (Kalvelage ve ark.
1991; Cruz-Vazquez ve ark. 2001; Salant ve ark. 2014;
Lefkaditis ve ark. 2015; Thomas ve ark. 2016). Kedi ve
koépeklerde pire enfestasyon oranlarinin diisiik gorildiigi
calismalarin sahipli hayvanlar lizerinde gerceklestirildigi
gorilmustiir (Kalvelage ve ark. 1991; Shukullari ve ark.
2017). Bu ¢alismada pirelerle enfestasyon orani
kopeklerde %78.7 ve kedilerde %68 olarak bulunmustur.
Diinyanin degisik iilkelerinde yapilan calismalarda kis
mevsiminde pire enfestasyon orani en diisiik seviyede
iken, bit enfestasyon oraninin en yiiksek seviyede oldugu
bulunmustur (Cruz-Vazquez ve ark. 2001; Ebrahimzade ve
ark. 2016; Shukullari ve ark. 2017). Calismalarda ortaya
cikan sonuclar, pirelerle yiiksek enfestasyonun en yiiksek
Eylil ayinda ve sonbahar mevsiminde gerceklestigi, yaz
aylarinda da yogun enfestasyonun goriildiigii yoniindedir
(Rinaldi ve ark. 2007; Salant ve ark. 2014; Mirzaei ve ark.
2016; Galvez ve ark. 2017). Calismanin yaz ayinda
yapilmasi nedeniyle bitlere rastlanmamasi ve pire
enfestasyon oraninin yiiksek ¢ikmasi ilgili literatiirleri
destekler niteliktedir.

Bit ve pire enfestasyonlari tizerine yapilan ¢alismalarda bu
ektoparazitlerin tiir tayinleri yapildiginda degisik oran ve
sonuclar ¢ikmistir. Diinyanin degisik lilkelerinde yapilan
calismalarda kopeklerde pire tirleri dagilimi %1.5-68
arasinda C. canis, % 4.8-81.7 C. felis, %2.9-6.9 P. irritans
iken bit tirt dagilimi %0.2-50 Trichodectes canis'tir.
Kedilerde pire tiirleri dagilimi ise %24.3-97.2 C. felis, %12
C. canis iken bit tiiri %0.59-14.4 Felicola subrastratus
olarak bildirilmistir (Rinaldi ve ark. 2007; Chee ve ark.
2008; Klimpel ve ark. 2010; Tiizer ve ark. 2010; Salant ve
ark. 2014; Lefkaditis ve ark. 2015; Ebrahimzade ve ark.
2016; Thomas ve ark. 2016; Galvez ve ark. 2017; Krishna
Murthy ve ark. 2017; Shukullari ve ark. 2017). Farkh
cografik bolgelerde yapilan calismalarda tiirlerin dagilimi
degisiklik gostermektedir. Kdpeklerde yaygin pire tiirleri
C. canis, C. felis ve P. irritans olarak belirlenmistir. Londra,
Misir ve Danimarka’da C. felis, Birlesik Krallik, Dublin ve

Avustralya’nin kirsal kesimlerinde C. canis ve ABD’nin
giiney kesimlerinde P. irritansin yaygmn gorildigi
bildirilmistir (Chee ve ark. 2008). Genel olarak kopekler
tizerinde C. canisin dominat tiir oldugu bildirilmistir.
Kore’deki bir ¢alismada kopeklerde pire enfestasyonu
%28.4 olarak saptanmistir. Enfeste tiim koépeklerde C.
canis tespit edilirken C. felis’e rastlanmamistir. Sadece bir
kopekte C. orientis enfestasyonuna rastlanmistir (Ahn ve
ark. 2018). Ancak bu durumun aksini bildiren bir
calismada kopeklerden toplanan 57 pire 6rneginin 15'i
(%10.64) C canis, 42'si (%89.36) C. felis olarak
belirlenmistir. Kedilerden toplanan 95 pire 6rneginde ise
dagilimin 94’i (%98.94) C. felis, 1'i (%1.06) C. canis olarak
saptanmistir (Coskun ve ark. 2018). Bu ¢alismada
kopeklerden toplanan pirelerden C. canis (%74), C. felis'ten
(%26), kedilerden toplanan pirelerden C. felis (%64) ise C.
canis'ten (%36) yaklastk 3 kat fazla bulunmustur.
Literatiirlerde farkli oranlarda goriilen tiirler géz oniine
alindifinda arastirmamiz Istanbul ve Hatay illerinde
yuritiilen diger calisma (Tiizer ve ark. 2010) ile benzerlik
gostermektedir.

Yasa gore pire enfestasyonunun oranlandigi bazi
calismalarda  yetiskin  sokak  kopeklerinde  pire
enfestasyonunun evcil ve kii¢lik yasta olanlara gére daha
fazla oldugu belirtilmistir (Krishna Murthy ve ark. 2017).
Yukaridaki c¢alismanin aksine bir yas alti kopeklerde
%66.7 oraninda pire enfestasyonu bildiren ve alt1 ayliktan
kiiciik kedilerin enfestasyona daha duyarli oldugunu
savunan ¢alismalar da vardir (Chee ve ark. 2008; Salant ve
ark. 2014). Yapilan calismada kedi ve képeklerde yas ile
enfestasyon orani arasinda istatistiksel olarak anlamli bir
fark saptanamamistir (P>0.05).

Yapilan bazi calismalarda (Ebrahimzade ve ark. 2016;
Mirzaei ve ark. 2016) bit ve pire enfestasyonlar: ile
hayvanlarin cinsiyetleri arasinda anlamli bir fark
bulunamamasina ragmen Chee ve ark. yaptiklari ¢alismada
erkek hayvanlarda enfestasyonun %26.9, disilerde ise
%17.5 oldugunu ve bu sonucun istatistiksel olarak anlaml
bulundugunu belirtmislerdir (Chee ve ark. 2008). Bu
calismada kedi ve képeklerde cinsiyet ve enfestasyon orani
arasinda  istatistiksel  olarak anlamli  bir fark
saptanamamistir (P>0.05).

Sonu¢ olarak, c¢alismada muayene edilen kopek ve
kedilerde bit enfestasyonuna rastlanmazken, kopeklerde
%78.7, kedilerde %68 oraninda pire enfestasyonu tespit
edilmistir. Képeklerde C. canis, kedilerde ise C. felis baskin
pire tirleri olarak saptanmistir. Kedi ve kopeklerde
enfestasyon varligl ile yas, irk ve cinsiyet arasinda anlaml
bir iliski bulunamamistir. Pireler sadece kedi ve kopekler
icin degil ayn1 zamanda diger hayvan ve insanlara bir¢ok
hastaligin tasinmasinda rol oynadiklar: icin dnemlidirler.
Bu yiizden kedi ve kopeklerdeki ektoparaziter durum
gozlenmeli ve kontrol altina alinmalidir.
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ABSTRACT In this study, 40 European hares (20 male and 20 female) that were obtained from the provinces of Elaz1g and
Malatya in Turkey, were used. The samples were evaluated by placing 23 landmarks on the ventral of the
maxilla. After the landmarks were placed onto the pictures, which were developed by means of Thin Plate
Spline (TPS) program, the landmarks were standardized by using Morpheus program. Pairwise test, Principle
Component Analysis (PCA) and Discriminant Function Analysis (DFA) were applied to the data. The result of
the statistical analysis with geometric morphometric techniques showed no sexual dimorphism (SD) in

Europan hares (Lepus europaeus).

Keywords: Lepus europaeus, European hare, Sexual dimorphism, Geometric morphometric techniques, Maxilla

0z Avrupa Tavsanlarinin Maxillalarinda Geometrik Morfometrik Yontemler
Kullanilarak Eseysel Dimorfizmin Arastirilmasi*

Bu ¢alismada, Tiirkiye'nin Elazig ve Malatya illerinden elde edilen 40 adet (20 disi, 20 erkek) Avrupa tavsani
kullanild1. Ornekler maxilla’larin ventral’ine 23’er adet landmark konularak degerlendirildi. Thin Plate Spline
(TPS) programui ile konulan landmarklar Morpheus programi ile standardize edildi. Verilere pairwise testi,
Principle Component Analizi (PCA) ve Discriminant Fonksiyon Analizleri DFA) uygulandi. Geometrik
morfometri teknikleri kullanilarak yapilan istatistiksel analiz sonuglar1 Avrupa tavsani (Lepus europaeus)

orneklerinde eseysel dimorfizm olmadigini gostermistir.

Anahtar Kelimeler: Lepus europaeus, Avrupa tavsani, Eseysel dimorfizm, Geometrik morfometri yéntemleri, Maxilla

INTRODUCTION

European hares (Lepus europaeus Pallas, 1778) are
widespread across the world from Central and South
Europe and China to Arctic Circle and desert areas
(Demirsoy 1995; Demirsoy 1996; Carleton and Musser
2005; Alves et al. 2008). There are a total of 32 European
hare species in the world (Chapman and Flux 2008). Only
Lepus europaeus of them live in Turkey and it is in
superabundant (Demirbas et al. 2010).

Sexual dimorphism (SD) is when the sexes of a species are
distinguishable from each other. Although SD is present in
all vertebrate taxa it is not noticeable at first sight. Sexual
differentiation starts in the embryonic period and may
develop in terms of anatomical and physiological
characteristics. SD can occur in terms of body size, body
composition, skeletal composition, the brain and nervous
systems, weaponry, behaviour, metabolism, pelage and
body markings, vocalisation and other organs. SD in the
skull can only be seen in animals when male ones go head
to head against each other. For example, the skull bones of

males are thicker because male animals such as sheep and
deer compete for females during mating seasons
(McPheron and Chenoweth 2012). The level of SD is
affected by environmental factors and therefore SD differs
in each population (Bigoni et al. 2010). SD is best
considered separately in comparative analyses (Sanger et
al. 2013). Sexual dimorphism is very important to
understand skeletal structures. Although morphologic
studies have some difficulties with quantification, SD
characteristics can be researched morphologically and
metrically. However, geometric morphometric techniques
are more suitable to describe subtle differences in SD
structures (Gonzales et al. 2011). Geometric morphometric
is a new method and allows for the better assessment of
morphologic characteristics (Pretorius et al. 2004).

There are no important differences between male and
female European hare except that the males have higher
shoulders and are more fearful than the females and that
tails of the males straighten up whereas tails of the females
are adjoint to the body (Hus 1963). The purpose of this
study was to apply geometric morphometric techniques to
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describe SD in the maxilla of European hare. This study
explored SD by means of 23 landmarks placed on the
ventral maxilla of European hares obtained from the
provinces of Elazig and Malatya in Turkey.

MATERIALS and METHODS

The samples were collected between 2007 and 2008 from
the provinces of Elazig and Malatya, which are located in
the east of Turkey. The samples were selected from
animals that had died from natural causes. The samples
which were 20 male and 20 female European hare were
examined in this study. The locations from which the
samples were collected can be seen in Figure 1.

ANATOLIA ‘1
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Figure 1. Geographical distribution map of the analysed
samples of Lepus europaeus

The samples were embalmed using the method described
by Mursaloglu (1965). The maxilla of the samples were
equipped to technique of maceration according to the
method described by Tasbas and Tecirlioglu (1965). After
the maceration the genders were marked on the maxilla.
The specimens were photographed with a FinePix s7000
digital camera. In total 23 morphological characters were
measured. Thin Plate Spline (TPS), Morpheus, Past and
SPSS programs were used for the geometric morphometric
techniques.

‘e ‘e :
BRSSRESE2 22

The landmarks and TPS program were used according to
Bookstein (1989) and Rohlf (2002) and the landmarks
used are shown in Fig 2. The photographs were developed
into TPS files using Tps Util 1.44 to Rohlf (2005). The
landmarks defined are as follows:

1. Rostral tip of alveoli of incisive

Rostral tip of palatine fissura (incisive foramen)
Interface of palatine fissuras with recess in medial
Caudal tip of palatine fissura (incisive foramen)

The widest point of palatine fissura (incisive foramen)
Anterior extremity of the toothrow

No @k WwN

Vanishing point of rostrum and zygomatic arch in the
ventral

®

Most anterior point of the orbit

9. Caudal end of the hindmost molar tooth

10. Pterygoid process

11. Rostral tip of the orbit

12. Styloglosal process of the tympanic bullae

13. Occipito-caudale

14. Opistocranion

15. Caudal tip of the foramen magnum (Opisthion)

16. Caudal end of the medial edge of the occipital condyle
(top point of the foramen magnum)

17.Rostral end of the occipital foramen in the midline
(basion)

18. Foramen ovale
19. Widest top point of the sphenoid bone

20. The rostral interface point of the sphenoid bone on the
medial line

21. Basisphenoid foramen

22.Rostral end of the curvature of the palatine bone
(Lamina horizontalis ossispalatini)

23. Palatal fenestrae

Figure 2. Landmarks placed on the ventral side of the maxilla

The landmarks were placed on the ventral side of the
maxilla using TpsDig 2.14 to TPS files. The marking
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landmarks attended to Elbroch (2006). The landmarks
were tested for correctitude using TPS small 1.20. In these
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tests the correlation value was taken between tangent
space (y coordinate) and procrustes space (x coordinate).
The correlation value was 1 and the slope value close to 1.
Shapes can be defined in a configuration of landmark
points after the differences due to location, scale and
orientation are removed with landmark-based analyses
(Bookstein 1991; Bookstein 1996).

The effects of location, scaling and orientation were
typically removed wusing Generalized Procrustes
Superimposition (GPA) (Rohlf 1999; Slice 2001) with
respect to a common reference form. For correlation
between morphometric characters, Principle Component
Analyses were carried out using 2.0 version of the Past
program. The differences inside each gender were
minimised to be seen the differences between genders
were applied Discriminant Function Analyses (DFA) using
the SPSS 17.0. Consequently, SD tested between European
hare groups from the provinces of Elazig and Malatya in
Turkey.

RESULTS and DISCUSSION

Characteristics of the businesses

In the present study the Past program was used to test the
differences between the maxilla of male and female
European hares. Thus, the samples were grouped
according to their sex in the mdt file in Morpheus program
after TPS. Consequently, it was produced as an excel file.
The first group consisted of females and the second group
consisted of males and the number of samples in each
group was 20. Multivariate Principal Component Analyses
were applied to both groups.

As a result, the European hare male and female individuals
were compared using Multivariate Principal Component
Analyses in the past program. In these analyses, which
explored SD in the same species groups no difference was
seen in terms of maxilla namely SD(Fig 3-5).

+ FEMALE = MALE

0,005
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0,004

00024 -
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T T T T T T T T T
-001 0008 0006 -0004 -0,002 o 0002 0004 0006 0003
Component 13

Figure 3. The graphics of Principal Component Analyses
for SD in Lepus europaeus (a)

Component 2

T
24

+ FEMALE

o MALE

Component 1

Figure 4. The graphics of Principal Component Analyses
for SD in Lepus europaeus (b)
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Figure 5. The result of the pairwise test in Morpheus
program for SD of Lepus europaeus

SD in head size and shape has been documented in many
animals (Herrel et al. 2018). However, this dimorphism
shows diversity. For example, for the Serbian red fox
(Vulpes vulpes), the male cranium is about 5% larger than
that of the females (Jojic et al. 2017). Plateau zokor
(Eospalax baileyi) has SD in body and skull measures. Su et
al. (2018), found positive results in favour of male
individuals. Lapoint et al. (2017) showed that the skull of
male stoats are longer than those of females.

Cardini and Tongiorgi (2003) investigated SD on the
premolar tooth wear and the size and shape of the
mandible of the yellow-bellied marmot. According to their
results, SD was moderate depending on sexual maturity
and social role of the adult male and females. Mandibular
shape modification was related to the different
behavioural ecology of immature and adult marmots. Corti
et al. (2001) researched SD between groups of the genus
Proechimys. However, they found no variation in the
ventral and dorsal of the maxilla. Vallejo et al. (2017)
examined the cranial morphology of Megadontomys
(Rodentia: Cricetidae). Researchers showed that for
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mandibles, neither size nor shape was significantly
different between sexes (p>0.05). For both skull and
mandible, the interaction between sex and species was not
significant (p > 0.05).

Given the scientific research conducted on the European
hare, Bo Frylestam (1980) confirmed that juvenile
European hares showed no clear tendency in SD in terms
of body weight. Sobocinska-Janeszek (1976) inquired SD in
the 34 different skeletal bones of the Lepus europaeus but
they only found sexual differences in pelvis and os sacrum
bones and couldn’t confirm any sexual discrimination in
the maxilla of the European hare. Segovia et al. (2006)
could not observe SD in the vomeronasal systems of
rabbits. Similarly, in this study SD wasn’'t found in
European hare samples collected from the provinces of
Elazig and Malatya in Turkey.
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ABSTRACT The effect of acupuncture which is one of alternative and complementary methods on fracture healing and
free oxygen radicals was investigated. In this study, 54 female Wistar albino rats with 250-300 g BWs were
randomly divided into 10 groups including, control group, sacrificed on days 7, 14 and 21 of acupuncture, sacrificed
on days 7, 14 and 21 of fracture, and sacrificed on days 7, 14 and 21 of fracture + acupuncture application. The rats
in the control group received no treatment. The 0.5 mm thick kirschner wire was advanced intramedullary as
retrograde from the fracture line of the proximal part of the bone and fracture was performed. After fracture
formation, acupuncture (50 Hz, 20 g4, 25 minutes) was applied to the rats. This treatment was applied for 7, 14 and
21 days as 4 sessions per week. The rats were sacrificed at 7, 14 and 21 days after fracture formation and plasma
malondialdehyde (MDA), whole blood reduced glutathione (GSH) levels, erythrocyte catalase (CAT), superoxide
dismutase (SOD), glutathione peroxidase (GSH-Px) and glucose-6-phosphate dehydrogenase (G6PD) activities were
measured. Plasma MDA and GSH levels were statistically significant in all fracture groups compared to the control
group (P<0.05). A statistically significant reduction was observed in the fracture + acupuncture groups compared to
the fracture groups (P<0.05). While no statistically significant change was observed in blood CAT activities of the
group sacrificed on 7t day of fracture compared to the control group, statistically significant decreases were
observed in the groups sacrificed at 14th and 21t days of fracture compared to the control group. There were a
statistically significant decreases in the blood SOD, GSH-Px and G6PD activities compared to the control group in
fracture groups. CAT, SOD, GSH-Px and G6PD activities showed a significant increase in the fracture + acupuncture
groups compared to the fracture groups (P<0.05). In conclusion, it can be said that the application of acupuncture
can positively influences the fracture healing process of the fracture by suppressing the harmful effects of free
oxygen radicals and regulating the activities of antioxidant enzyme activities.

Keywords: Acupuncture, Antioxidant enzyme, Glutathione, Fracture healing, Malondialdehyde

0z Femur Kirig1 Olusturulmus Ratlarda Oksidatif Stres Uzerine Akupunkturun Etkisi

Alternatif ve komplementer tedavi yontemlerinden olan akupunkturun kirik iyilesmesi ve serbest oksijen radikalleri
iizerine etkisi arastirildi. Calismada, 250-300 g agirliginda 54 adet disi Wistar albino rat, kontrol grubu, 7, 14 ve 21.
glin stireyle akupunktur uygulanan gruplar, kirik olusumunun 7, 14 ve 21. giinlerinde sakrifiye edilen gruplar ve 7,
14 ve 21 giin boyunca kirtk+akupunktur uygulanan gruplar olmak tizere rastgele 10 gruba ayrildi. Kontrol grubu
ratlara tedavi uygulanmadi. Ratlarin femurlarinda gigli testeresi ile transvers bir kirik hatti olusturuldu. Kirschner
teli kemigin proksimal parcasimin kirik hattindan retrograd olarak intramediiller ilerletildi ve kirik tespiti yapildi.
Kirik olusumunun ardindan ratlara akupunktur (50 Hz, 20 gA, 25 dakika) uygulandi. Bu tedavi haftada 4 seans
olacak seklinde 7, 14 ve 21 giin siire ile uygulandi. Ratlar kirik olusturulmasindan 7, 14 ve 21 giin sonra sakrifiye
edilerek plazma malondialdehit (MDA), tam kan rediikte glutatyon (GSH) seviyeleri, eritrosit katalaz (KAT),
sliperoksit dismiitaz (SOD), glutatyon peroksidaz (GSH-Px) ve glukoz-6-fosfat dehidrogenaz (G6PD) aktiviteleri
ol¢tildii. Plazma MDA ve kan GSH diizeylerinde, tiim kirik gruplarinda kontrol grubuna gore istatistiksel olarak
onemli bir artma saptandi (P<0,05). Kirik + akupunktur gruplarinda kirik gruplarina gore istatistiksel olarak 6nemli
olgiide azalma gozlendi (P<0,05). Kan KAT aktivitelerinde 7. giin sakrifiye edilen kirik grubunda kontrol grubuna
gore istatistiksel olarak onemli bir degisiklik gozlenmezken, 14 ve 21. giinlerde sakrifiye edilen kirik gruplarinda
kontrol grubuna gore énemli bir azalma saptandi. Kan SOD, GSH-Px ve G6PD aktiviteleri kirik gruplarinda kontrol
grubuna gore istatistiksel olarak onemli bir azalma saptandi (P<0,05). KAT, SOD, GSH-Px ve G6PD aktivitelerinde
kirik + akupunktur gruplarinda kirik gruplarina gére 6nemli bir artma gozlendi (P<0,05). Sonug olarak akupunktur
uygulamasinin serbest oksijen radikallerinin zararl etkilerini baskilayarak ve antioksidan enzim aktivitelerini
diizenleyerek kirik iyilesme siirecini olumlu yoénde etkiledigi sdylenebilir.

Anahtar Kelimeler: Akupunktur, Antioksidan enzim, Glutatyon, Kirik iyilesmesi, Malondialdehid
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GIRIiS

Kirik iyilesmesi inflamasyon, proliferasyon ve yeniden
sekillenme asamalar1 sonrasinda travmatize kemigin
orijinal hale donmesi olarak tanimlanmaktadir. Kirigin
olusmasi ile birlikte kirik iyilesmesi baslamakta, olgun ve
organize kemik dokusu ile kemik uglar1 tamamen bir
biitiin oluncaya kadar devam etmektedir (Frost 1989).

Organizmada fizyolojik ve patolojik tiim metabolik
islemlerin yirttilmesi, yiizlerce enzim ve substratin
katildig1 reaksiyonlarin diizenli ve hizli bir gsekilde
siirdiirilmesi ile miimkiindiir. Bu reaksiyonlar sirasinda
yararli bircok iiriinle birlikte, 6zellikle fazla miktarda
olustuklarinda organizma i¢in zararh etkiler yapabilecek
bilesikler de ortaya ¢ikmaktadir. Bunlardan en dnemlileri
serbest radikallerdir. Hiicrelerin karbonhidrat, protein,
lipid, DNA ve enzim gibi tiim 6nemli bilesiklerine etki eden
serbest radikaller hiicre hasar1 ve hiicre o6liimiine yol
acarlar (Goktirk 1997; Yilmaz ve Yilmaz 2006; Yilmaz ve
ark. 2006).

Kemik iyilesmesine olumlu ya da olumsuz yonde etki eden
pek c¢ok lokal ve genel faktdr bulunmaktadir. Son yillarda
yapilan calismalar, kemik iyilesmesi {lizerine etkili olan
faktorler arasinda serbest radikallerin de bulundugunu
gostermektedir. Biyolojik etkilesimlerin en yogun
gozlendigi kirik iyilesmesinin erken déneminde serbest
radikallerin meydana geldigini ve bu radikallerin kirik
iyilesmesi iizerine olumsuz etkilerinin oldugunu belirten
calismalar bulunmaktadir (McKibbin 1978; Frost 1989;
Comeli ve Lane 1992; Goktiirk 1997). Goktiirk (1997), 6n
kollarini mantiel kompresyon ile kirdig1i siganlara
polimorfoniikleer lokositlerdeki nikotinamid adenin
dintiikleotit fosfat (NADPH) oksidazi uyararak serbest
oksijen radikalleri (SOR) olusturmak icin zymosan
uygulamis ve kirik iyilesmesinin bozuldugunu saptamistir.
Norazlina ve ark. (2002), serbest radikallerin osteoblastlar
iizerinde toksik etki gosterip hiicrenin foksiyonlarini
durdurarak etki gosterdigini ve SORnin kirik
iyilesmesinde 6nemli rolleri oldugunu bildirmektedirler.

Kirik iyilesmesinin erken donemi olduk¢a énemlidir. Kirik
olustuktan hemen sonra inflamasyon evresi Kkirik
olusumundan sonraki ilk bes giinii icerir ve hasar géren
tim dokularda meydana gelen bir olaydir. Kirik
olustugunda endosteum, periost ve cevredeki yumusak
dokularin hasar gormesi ile dokular arasina kan, lenf ve
eksudat birikir. Kirik hematomu seklinde isimlendirilen bu
birikinti kirik kemigin onarilmasi igin gerekli biitiin temel
ogeleri icerisinde barindirir (Greenwald ve Moy 1979).
Kirigin iyilesmesi icin ¢ok o6nemli olan sey baslangig
fazinda, inflamatuar hiicrelerin (16kosit, makrofaj ve mast
hiicreleri gibi) kirik boélgesine ulasmasidir (McKibbin
1978; Frost 1989; Comeli ve Lane 1992). Polimorfoniikleer
l6kositlerin aktivasyonuyla iiretilen SOR'nin graniilasyon
dokusunu bozdugu ve yara iyilesmesini geciktirdigi
bildirilmektedir (Seyama 1993; Goktiirk 1997; Engle ve
ark. 1998; Keskin ve ark. 1999).

Kiriklar ekstremiteyi iskemiye maruz birakabilir. Iskemik
dokularin oksijenize kanla reperfiizyonu; hidroksil (OH),
siiperoksit (02-), singlet oksijen (102), hidrojen peroksit
(H202) ve nitrik oksit (NO-) gibi SOR'nin asir1 liretimine ve
bu SORnin kan dolasimina dahil olmasina sebep olur
(Cheeseman 1993; Turgut ve ark. 1999). Kirik hattinin
iyilesmesi esnasinda fazla miktarda SOR meydana
gelmekte ve inflamasyon evresini de igeren onbesinci
giinde en yiiksek seviyelere ulagsmaktadir. Meydana gelen
SOR diizeyindeki bu yiikselis, kirik iyilesmesini olumsuz

46

bir sekilde etkilemektedir (Goktiirk ve ark. 1995; Yeler ve
ark. 2005).

Serbest radikallerin zararli etkilerine Kkarsi, hiicre ve
dokularda gelismis olan antioksidan molekiillerin
cesitliligine, yaygin dagilimina ve oldukca etkili koruma
saglamalarina karsin, bazi durumlarda savunma sistemi
yetersiz kalmakta ve makromolekiiler hasar goriilmektedir
(Goktirk 1997; Turgut ve ark. 1999; Yilmaz ve Yilmaz
2006; Yilmaz ve ark. 2006). Endojen antioksidanlarin
yetersiz kaldigi, serbest radikallerin ¢ok fazla tretildigi
kirikta, akupunktur gibi bircok hastalikta olumlu etkisinin
oldugu ispat edilmis olan detoksifikasyan siirecine katkida
bulunabilecek dogal yontemlerin etkileri arastirilmistir
(Adrian 2012).

Akupunktur, sinirlerin uyarilmasi amaciyla vicuttaki
belirli 6zel noktalara ignelerin batirilmasi ile yapilan
tedavi seklidir. Belirli bu 6zel akupunktur noktalar1 canlida
meydana gelen biyokimyasal ve fizyolojik reaksiyonlari
artirabilecek kabiliyete sahiptirler. Akupunktur, canh
organizmanin kendisini tedavi ettigi bir yontem olup, en
onemli ozelligi ise herhangi bir yan etkisinin
bulunmamasidir (Adrian 2012; Gao ve ark. 2017). Ozel
akupunktur noktalarinin bu yontem ile uyarilmasiyla;
akupunktur yapilan bolgede kan dolasiminin fazlalagmasi,
inflamasyonun diismesi, morfin benzeri etki gosteren
endorfin hormonunun salgilanmasi, kas sertliginin
gecmesi, yiksek olan kan basincinin diismesi, cildin ve
miik6z membranlarin ¢esitli faktorlere karsi asiri
duyarliliginin azalmasi, immiin yanitta ve bakteriyel
enfeksiyonlara karsi direncte artis, sekonder bir
mekanizma ile lipolizisin uyarilmasi, hipnotik etki gibi bazi
ozel etkiler meydana gelmektedir. Akupunktur noktalari
uyarilinca, bu noktadan baslayan hiicresel uyarilar sinirsel
iletim vasitasiyla beyine ulasir, buradan da ilgili organlar
uyarilir. Bunun sonucunda canli viicudunda var olan
kimyasal maddeler, enzimler, hormonlar salgilanmakta ve
birtakim hiicresel degisiklikler meydana gelmektedir
(Hunter 2011; Acosta-Olivo ve ark. 2017). Akupunktur
uygulamas1 ile basta romatizmal rahatsizliklar olmak
iizere, norolojik, ruhsal, hormonal, solunum yolu, deri, agiz
hastaliklari, {riner ve genital sistem, mide-bagirsak
sistemi, kardiyovaskiiler sistem ve g6z rahatsizliklar gibi
hemen hemen tibbin her alaninda tedavi uygulamaya
uygun oldugu ve akupunktur uygulamasi ile bu
rahatsizliklarin iyilestirilebildigi belirtilmistir (Schulman
2001).

Calismada; kirik  iyilisme  siirecinde  akupunktur
uygulamasinin malondialdehit (MDA), rediikte glutatyon
(GSH) diizeyleri ve antioksidan enzim aktiviteleri tizerine
etkileri arastirilmistir.

MATERYAL ve METOT

Calismada 3 aylik toplam 54 adet Wistar-Albino 1rki disi
rat (250-300 gr agirhginda) kullanildi. Arastirmaya
baslamadan énce Firat Universitesi Hayvan Deneyleri
Yerel Etik Kurulundan arastirma igin etik kurul izni
(2011/07-92) alind1 ve deney hayvanlari Firat Universitesi
Deneysel Arastirmalar Merkezi'nden temin edildi.
Deneysel uygulamalar laboratuvar hayvanlarinin bakimi
ve kullanimi sartlarina (12 saat aydinlik: 12 saat karanlhk
ve 24+3°C) gore gercgeklestirildi. Deneysel uygulamalar
boyunca ratlara standart ticari rat yemi (pelet yem) ve
musluk suyu ad libitum saglandi. Ratlar, kontrol ve deney
gruplar1 olarak toplam 10 gruba ayrildi. Gruplar; kontrol
grubu (grup I), akupunktur uygulamasimin 7. giiniinde
kesilen grup (grup II), akupunktur uygulamasmnin 14.
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gliniinde kesilen grup (grup [III), akupunktur
uygulamasinin 21. gliniinde Kkesilen grup (grup IV), kirik
olusumunun 7. giliniinde kesilen grup (grup V), kirik
olusumunun 14. giintinde Kkesilen grup (grup VI), kirik
olusumunun 21. giintinde kesilen grup (grup VI), kirk
olusturulup akupunktur uygulamasinin 7. giiniinde kesilen
grup (grup VII), kirk olusturulup akupunktur
uygulamasinin 14. giiniinde kesilen grup (grup IX), kirik
olusturulup akupunktur uygulamasinin 21. giiniinde
kesilen grup (grup X)'tur.

Ratlarin sol femurlarinda kirik olusturuldu. Deneklere
deneyin baslangicinda intraperitoneal olarak genel
anestezi (Ketamin (Ketalar®) 50 mg/kg ve Xylazine
(Rompun®,) 10 mg/kg) uygulandi. Genel anestezi altinda

Tablo 1. Deney gruplari
Table 1. Experimental groups

tiim ratlarin sol femurlar: tizerinde 2,5 cm uzunlugunda
anterolateral cilt insizyonu gerceklestirildi. Femurun orta
diafizer bolgesine ulasilarak gigli testeresi kullanilarak
orta saft kisminda enine kirik olusturuldu. 0,5 mm
kalinhigindaki kirschner teli kemigin proksimal pargasinin
kirik hattindan retrograd olarak intramediiller olarak
ilerletildi. Femurun ist ucundan g¢ikarilan kirschner teli
aym sekilde intramediiller olarak distal kirik pargasina
ilerletilip kirik tespiti yapildi. Deney boyunca ratlara
herhangi bir sekilde aktivite kisitlamasi yapilmadi ve
girisim yapilan bacaga yiik uygulamasina izin verildi. Kirik
olusumu direkt radyografilerle radyolojik olarak
dogrulandu.

Gruplar Uygulamalar
Grup I Kontrol grubu (n:5)
Grup II Akupunktur uygulamasinin 7. giiniinde kesilen grup (n:5)

Akupunktur Gruplart Grup III

Akupunktur uygulamasinin 14. giiniinde kesilen grup (n:5)

Grup IV Akupunktur uygulamasinin 21. gliniinde kesilen grup (n:5)
Grup V Kirik olusumunun 7. gliniinde kesilen grup (n:6)
Kirik Gruplari Grup VI Kirik olusumunun 14. giiniinde kesilen grup (n:6)
Grup VII Kirik olusumunun 21. giiniinde kesilen grup (n:6)
Grup VIII Kirik olusturulup Akupunktur uygulamasinin 7. gliniinde kesilen grup (n:6)

Kirik+Akup. Gruplar1 Grup IX

Kirik olusturulup Akupunktur uygulamasinin 14. giiniinde kesilen grup (n:5)

Grup X Kirik olusturulup Akupunktur uygulamasinin 21. giiniinde kesilen grup (n:5)

Sekil 1. Akupunktur uygulamasi

Figure 1. Acupuncture application

Kirik olusumunun ardindan ratlara elektroakupunktur
(Elakupunktur Cihazi; 6 kanalli, ES-160 model, ITO CO
LTD, 3-3-3 Toyotama-minami, JAPAN) uygulamasi hem
cerrahi alan civarina hem de uzak akupunktur noktalarina
yapildi. Cerrahi alanin 15 mm proksimal ve distaline birer
igne yerlestirildi. Uzak nokta olarak St 36 (tuberositas
tibia'nin distal kenar1 hizasinda ve lateralinde, fibula ile
tibia arasinda), Li 4 (6n ayaklarin dorsumunda 1. ile 2.
parmaklar arasinda), Sp 6 (arka ayaklar tibia distal ucunun
medial tarafinda), Liv 7 (tibia medial kondilinin distalinde
meidalde) ve Liv 3 (arka ayaklar dorsumunda 1. ve 2.
parmaklar arasinda) noktalar1 ignelendi. Cihazdan ¢ikan

uglar ayni taraf akupunktur noktalarina ve cerrahi alanin
proksimaline ve distaline gelecek sekilde uygulanmis
ignelere baglanarak 50 Hz, 20 pA, 25 dakika, haftada 4
seans olacak sekilde 7, 14 ve 21 giin siire ile gruplara ayr1
ayri elektroakupunktur uygulandi (Sekil 1).

Kirik olusturulmasindan 7, 14 ve 21 giin sonra ratlar
sakrifiye edilerek kan ornekleri alindi. Kan o6rnekleri
etilendiamin tetraasetik asit (EDTA) igeren tiiplerde
topland1 ve +4°C'de 3.000 rpm’de plazmalarini ayirmak
icin 10 dk santrifiij edildi. Plazma MDA, tam kan ise GSH ve
glutatyon peroksidaz (GSH-Px) tayini i¢in kullanildi
Plazmasi ayrilan EDTA’l1 kan 6rnekleri, serum fizyolojik ile
3 kez yikandiktan sonra eritrositlerde katalaz (KAT),
sliperoksit  dismiitaz ~ (SOD) ve  glukoz-6-fosfat
dehidrogenaz (G6PD) aktiviteleri ve hemoglobin diizeyleri
belirlendi. Plazma 6rneklerinde MDA diizeylerinde olusan
degisimler spektrofotometrik olarak Placer ve ark.
(1966)’'dan modifiye edilen yonteme gore 6lciildii. Bu
yontem LPO’nun aldehit triinlerinden biri olan MDA ile
tiyobarbitiirik  asit (TBA)'in reaksiyonu temeline
dayanmaktadir. GSH tayini Ellman (1959) tarafindan
bildirilen metotla yapildi. Bu yontem, 5,5'dithiobis-2-
nitrobenzoik asit (DTNB) ilave edildiginde siilfidril
gruplariin oldukga stabil sar1 renk meydana getirmesi
temeline dayanan spektrofotometrik bir yontemdir. KAT
aktivitesini 6l¢mek icin Aebi metodu (1974) kullanildi.
KAT, H202"in yikimini katalize eder. H202'in KAT tarafindan
yikimlanma hizi, spektrofotometrik olarak 240 nm dalga
boyunda H207'in 15181 absorbe etmesinden faydalanilarak
belirlendi. SOD aktivitesi Sun ve ark. (1988)'nin
modifiye ettikleri metoda gore tayin edildi. SOD aktivite
Ol¢limii, ksantin-ksantin oksidaz sistemi ile {liretilen O2-'nin
nitroblue tetrazolium (NBT)'u indirgeyerek renk olugmasi
esasina dayanan metod ile o6l¢iildi. GSH-Px ve G6PD
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aktivitesi dl¢limi icin Beutler metodu (1975) kullanildi.
GSH-Px, GSH’un okside glutatyon (GSSG)’a oksidasyonunu
H202 kullanarak katalizler. GSSG'un olusum hiz1 glutatyon
rediiktaz reaksiyonu vasitasiyla olgtliir. Hemoglobin
diizeyi tayininde Frankel ve ark. (1970)'nin metodu
kullanildi. Buna gore ferrisiyaniir hemoglobindeki Fe+2’yi
oksitleyerek +2 degerden +3 degerli demire c¢evirir,

methemoglobine déniismesini saglar. Bunu takiben
potasyum siyanid ile stabil bir pigment olan
siyanomethemoglobin meydana gelir.

Siyanomethemoglobinin absorbansi 546 nm’de okunur.
istatistiksel Analiz

Olgiilen tim parametrelere ait ham degerlerin normal
dagihm gosterip gostermediklerini belirlemek igin
Shapiro-Wilk normallik testi uygulandi ve testin
sonucunda tiim parametrelerdeki degerlerin normal
dagilim gosterdigi tespit edildi. Gruplar arasindaki
farkliliklar: belirlemek amaciyla tek yonlii varyans analizi
(ANOVA) ve anlamhligin gorildiigii durumlarda, farkin
hangi gruptan/gruplardan kaynaklandigini saptamak icin
de post hoc Tukey testi uygulandi.

Yapilan tiim istatistiki analizlerde SPSS 22 (IBM Corp.,
Armonk, NY, USA) yazilim paketi kullanildi. Calisma
sonucunda elde edilen veriler ortalama ve standart hata
olarak ifade edildi. P<0,05 degerleri anlaml olarak kabul
edildi.

BULGULAR

Ratlar herhangi bir komplikasyon olmadan ameliyat
sonras1 iyilestiler ve herhangi bir rahatsizhik belirtisi
gostermediler. Tiim kirik gruplarinda kirik sonrasi elde
edilen radyografilerde iyilesme saptandi (Sekil 2).

Sekil 2. Kirik iyilesmesinde radyolojik degerlendirme:
Kontrol, akupunktur, kirik, kirtk+akupunktur (14. ve 21.
giinler)

Figure 2. Radiological evaluation of fracture healing:
Control, acupuncture, fracture, fracture+acupuncture
(days 14 and 21)

Plazma MDA, tam kan GSH diizeyleri, eritrosit KAT, SOD,
GSH-Px ve G6PD aktiviteleri Sekil 3’de verildi. Plazma MDA
ve tam kan GSH diizeylerinde akupunktur gruplarinda (7,
14, 21. giin) kontrolle Kkarsilastirildiginda istatistiksel
olarak 6nemli bir degisiklik gézlenmedi. Plazma MDA ve
tam kan GSH diizeylerinde tiim kirik gruplarinda (7, 14, 21.
giin) kontrol grubuna gore istatistiksel olarak 6nemli
derecede artma saptandi (P<0.05). Kirik+akupunktur
gruplarinda kirik gruplarina gore istatistiksel olarak
onemli dl¢lide azalma gozlendi (P<0.05).
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Sekil 3. Kirik olusturulan ratlarda akupunkturun MDA,
GSH diizeyleri ile KAT, SOD, GSH-Px ve G6PD aktiviteleri
lizerine etkileri

Figure 3. Effects of acupuncture on MDA, GSH levels, CAT,
SOD, GSH-Px and G6PD activities in fractured rats

Eritrosit KAT, SOD, GSH-Px ve G6PD aktiviteleri kontrolle
karsilastirildiginda, akupunktur gruplarinda (7, 14, 21.
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giin) istatistiksel olarak 6nemli bir degisiklik gdstermedi.
Eritrosit KAT aktivitelerinde 7. giin sakrifiye edilen kirik
grubunda kontrol grubuna gore istatistiksel olarak 6nemli
bir degisiklik gézlenmezken, 14 ve 21. giinlerde sakrifiye
edilen kirik gruplarinda kontrol grubuna gore istatistiksel
olarak 6nemli bir azalma saptandi (P<0.05). Eritrosit SOD,
GSH-Px ve G6PD aktivitelerinde kirik gruplarinda kontrol
grubuna gore istatistiksel olarak o©nemli bir azalma
saptandi. Eritrosit SOD, GSH-Px ve G6PD aktivitelerinde
kirik+akupunktur gruplarinda kirik gruplarina gore
onemli bir artma goézlendi (P<0.05).

TARTISMA ve SONUC

Kirik iyilesmesini etkileyen faktorler ve iyilesmenin
hizlandirilmasi arastiricilarin {izerinde ¢alistign popiiler
konularindan biridir. Hayvan modellerinden elde edilen
sonuclarin insanlara uyarlanabilmesi ¢ok 6nemlidir.
insanlarda  kirik  iyilesmesinin  erken  dénemleri
incelendiginde, diyafiz kiriklarinda goriilen onarim hiz ile
deneysel kirigin onarim hizi benzerlikler goéstermistir
(Huo ve Troiano 1991). Bu nedenle, deneysel kirk
modelinden elde edilen sonuclarin insanlara
uyarlanabilecegi diisiiniilmektedir.

Kirik iyilesmesinin inflamasyon evresinde SOR'nin arttigini
bildiren c¢esitli ¢alismalar mevcuttur. Shandall ve ark.
(1986) dokudaki lokal hasar ya da cerrahi sonucu bélgeye
gelen polimorflarin reperfiizyon stimulasyonu ve
inflamasyon etkisi ile SOR’ni artirdift sonucuna
varmiglardir. Greenwald ve ark. (1979) viicut icinde
l6kositler tarafindan iiretilen SORnin kikirdak ve cevresel
eklem yapilarinin yapisal veya fonksiyonel biitiinligiini
olumsuz yonde etkiledigini gostermislerdir. Basu ve ark.
(2001), Cohen ve Meyer (1993) ve Leveille ve ark. (1997),
oksidatif stresin artisiyla kemik dansitesindeki azalma
arasinda iliski bulundugunu bildirmislerdir.

Vaskiiler yaralanmalar ve kompartman sendromunun eslik
ettigi kiriklarda, ekstremite belirli bir siire iskemiye maruz
kalmakta ve iskemi siiresi sonlandiktan sonra reperfiizyon
gerceklesmektedir. iskemik durumlarda temel amag, erken
reperfiizyonu saglayarak kas nekrozunu 6nlemektir (Wang
ve ark. 2005). Iskemi sonrasi doku hasari, ¢ogunlukla
reperfiizyon sirasinda olusur (Toledo-Pereyra ve ark.
2004). Reperfiizyon, iskemik dokularda nétrofillerin
birikimine ve endotel hiicrelerinde ksantin oksidaz
aktivitesinin artmasina neden olur ki, bu olaylar, Oz, H202
ve OH-olarak bilinen SOR'nin hizli bir sekilde tiretimine yol
acar (Seyama 1993; Toledo-Pereyra ve ark. 2004; Wang ve
ark 2005). Gegici iskemi ve reperfiizyonun eslik ettigi tibia
kiriklarinda olusan SOR miktariin, kirik iyilesmesinin
inflamasyon evresinde oldukea yiiksek oldugu bidirilmistir
(Cetinus ve ark. 2005). Serin ve ark. (1998), ratlarda
yaptiklar1 bir calismada, iskemi ve iskemi-reperflizyon
hasarinda serbest radikaller ve bu hasara karsi viicutta
koruyucu bazi  degisikliklerin olustugunu ve bu
degisikliklerden kan, kemik ve kas dokulari igerisinde en
az  etkilenen dokunun kas dokusu oldugunu
bildirmislerdir. Durak ve ark. (1996), femurlarini kirdiklari
tavsanlar {zerinde yaptiklar1 calismalarinda; SOR’nin
etkilerinin kiritk hematom sivisinda plazmadan daha
belirgin oldugunu bildirmislerdir. Buna kirik boélgesinde
gelisen ve SOR iretimi ve lipid peroksidasyon artisi ile
sonuclanan iskemi ve reperfiizyonun sebep oldugunu ileri
stirmiislerdir. Calismamizda plazma MDA diizeyinin kirigin
7. giinden baslayarak arttig1 saptanmistir. MDA diizeyinin
artmasi, kirik iyilesmesini olumsuz olarak etkilemektedir.
Lipid peroksidasyonunun osteoklastlar1 direkt olarak
aktive  ederek  kemik  rezorpsiyonunu  artirdigi

bildirilmektedir (Garrett ve ark. 1990; Suda 1991). Bu
nedenle, lipid peroksidasyonunun kirik iyilesmesini
olumsuz etkileyebildigi, bunun da ytiksek seviyede SOR ve
diisiik seviyedeki antioksidanlarin etkisinden
kaynaklandig1 diisiiniilmektedir. Kirik (7, 14 ve 21.
giinlerde), lipid peroksidasyonunda ve endojen
antioksidan bir bilesik olan GSH diizeyinde dnemli artisa
neden olmustur. GSHun GSSG’a doniislimiini katalizleyen
antioksidan bir enzim olan GSH-Px aktivitesindeki azalma
GSH'un GSSG’a dontisiimiinii engellemis olabilir. GSH,
sayisiz elektrofilik ve oksitleyici bilesiklerle etkilesim
kurarak hem niikleofil hem de etkili indirgeyici gorevi
goren baslica hiicresel -SH bilesigidir. -SH grubunun SOR
ile dogrudan etkilesimi ile nonenzimatik bir antioksidan
gorevi yapabilir veya bir koenzim olarak SOR igin
enzimatik detoksifikasyon reaksiyonunda yer alabilir
(Goktiirk 1997; Harmankaya ve Ozcan 2017).

Viicutta her sey diizenli ¢alisirsa, diigiik diizeyde ortaya
¢ikan SOR antioksidan enzimlerle etkisiz kilinir. Bunlarin
iretimleri organizmanin temizleme olanaklarini astifinda
dokuda yikim baslamaktadir (McCord 1985; Goktiirk
1997; Yilmaz ve Yilmaz 2006; Yilmaz ve ark. 2006; Yilmaz
ve ark. 2014). Calismamizda, kirik gruplarinda kan KAT,
SOD, GSH-Px ve G6PD aktiviteleri diisiik bulunmustur.
Avitabile ve ark. (1996), antioksidan sistemin diisiik
aktivitesi ve kemik demineralizasyonu ile serbest radikal
diizeyindeki artis arasinda iliski oldugunu bildirmislerdir.
Osteoklast hiicreleri, kemik rezorpsiyonu siiresince SOR ve
ozellikle Oz~ anyonlari tirettikleri ve bu anyonlarin, kemik
yikimina 6nemli bir katkisi oldugu gosterilmistir (Collin-
Osdoby ve ark. 1998). Kemik rezorpsiyonu Oz~ anyonlarini
temizleyici bir enzim olan SOD ile engellenmektedir. Halic
ve ark. (2010), plak egme cihazi kullanarak ratlarin sag
tibianin distal 1/3’linde kirik olusturmus ve sonra deneyin
sonuna Kkadar intraperitoneal yolla 30 mg/kg/giin
melatonin vermislerdir. Plazma MDA seviyesinin kirik
olusturulan ratlarda 3, 7, 14 ve 28. gilinlerde kontrol
degerlerine gore yiliksek, kirik olusumu ile birlikte
melatonin uygulanan ratlarda ise dusik oldugunu
bildirmislerdir. Kanda SOD aktivitesinin melatonin
uygulanmayan grupta 3, 7 ve 14. giinlerde diisiik olmasina
ragmen, 28. giinde ilk glnki degerine ulastigini,
miyeloperoksidaz seviyesinin ise 1, 3. ve 7. glinlerde
azaldigini bildirmislerdir.

Kirik iyilesmesini hizlandirmak igin bir¢ok yazar farkl
kimyasal ajanlar1 kullanarak in vitro ve in vivo ortamlarda
calismalar yapmistir. Histing ve ark. (2011), sicanlar
tizerinde yapmis olduklar1 deneysel ¢alismada, sildenafilin
siklik guanozin monofosfat fosfodiesteraz 5’i inhibe ederek
kirik iyilesmesini hizlandirdigini géstermislerdir. Spiro ve
ark. (2013), deneysel sican calismasinda selektif dstrojen
modulatérii olan raloksifenin kirik iyilesmesinin erken
fazlarinda katkis1 oldugunu gostermislerdir. Bukata
(2011), teriparatidinin kirik kallus olusumunu ve kirik
iyilesmesini hizlandirdigini bildirmistir. Cift kor prospektif
calismalarda elektromanyetik uyarimin femoral ve tibial
osteotomilerin iyilesimine pozitif etkileri oldugu Mammi
ve ark. (1993) tarafindan gosterilmistir. Ekstremite
uzatmasi yapilan 13 hastay1 iceren bir ¢ift kor calismada,
Eyres ve ark. (1996) elektromanyetik uyarimin kemik
iyilesmesi tlizerine etkisi olmadigini bulmuslardir; bununla
birlikte 12 aylik takipte elektromanyetik uyarim
uygulanan hastalarda distraksiyon hattinin distalindeki
kortikal ~kemikte daha az osteopeni oldugunu
bildirmislerdir. Claes ve ark. (2017), ratlarda yumusak
doku travmasmin kirik iyilesmesi lizerine etkisini
inceledikleri ¢alismada, bdlgede revaskiilarizasyonun
gecikmesi sonucu kan akiminin azalmasina bagh olarak
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kallus olusumunun bozulacagr ve kirik iyilesmesinin
gecikecegi sonucuna varmislardir.

Elektrik stimiilasyonunun kiritk bdlgesine dogrudan
uygulanmasi kemik kaynamasini saglamak i¢in kullanilan
¢ok etkili bir yontemdir. Yapilan bir ¢alismada, ratlarda
tibia kirig1 iyilesme siireci iizerinde akupunkturun etkileri
incelenmistir. 12 haftalik erkek Wistar ratlarin tibialarina
tek tarafli agik osteotomi uygulanmistir. Akupunktur
grubuna cerrahi bolgesine ve proksimaline 3 hafta
boyunca giinliik akupunktur uygulamasi (50 Hz, 20 uA, 20
dakika) yapilmistir. Ameliyat sonrast 1, 3, 4 ve 6.
haftalarda radyografik, makroskopik ve mekanik
muayeneler ile yanit degerlendirilmistir. Akupunktur,
mekanik testte 6. haftada miilkemmel bir sonug
gostermistir. Akupunktur uygulamasi ile tedavi siliresinin
daha kisa ve hareket fonksiyonlarinin ¢ok daha iyi oldugu
rapor edilmistir (Nakajima ve ark. 2010). Sonuglarimiz,
akupunkturun MDA yiikselmesini 6nemli 6l¢iide inhibe
ederek  kontrol seviyelerine geri doéndiigiini
gostermektedir. Akupunkturn serbest radikaller tizerine
etkisi SOD, KAT, GSH-Px ve G6PD’in salinimina ydnelik
uyarict etkisine atfedilebilir. Akupunktur uygulamasi
kemik iyilesme siirecinde kallus gelisimi ve kemik
mineralizasyonunu artirmistir.

Yapilan bir baska calismada, ulna kemik Kkiriklarinda
akupunktur noktalarindan altin tel implantasyonu uzun
vadeli stimiilasyona yol acarak akupunkturun etkilerini
uzatmak icin ampirik olarak kullanilmistir. Akupunktur
noktalarinda subkutan altin tel implantasyonunun sican
ulna kemik defektinde kemik rejenerasyonu iizerine uzun
vadeli etkileri oldugu gosterilmistir (Kim ve ark. 2009).
Gecikmis kaynama ve kaynamama tizerine endiiktans
kancasi ile birlikte akupunkturun tedavi edici etkisi
arastirilmig, endiiktans kancasi ile birlikte akupunkturun
kirik iyilesmesini tesvik etmek i¢in iyi bir yontem oldugu
ileri striilmistir (Li ve ark. 2008). Kansere bagh kemik
agrisinin  giderilmesinde akupunkturun etkinliginin
degerlendirildigi bir c¢alismada, akupunkturun agrinin
giderilmesine yazrdimc1 olabilecegi ve zararli yan
etkilerinin bulunmadigi belirtilmistir (Paley ve ark. 2011).
Frantz ve ark. (2017), farelerde pentilentetrazol ile
serebral kortekste meydana getirdikleri oksidatif stres ve
inflamasyonda akupunkturun etkilerini inceledikleri

calismalarinda, akupunkturun potansiyel anti-
epileptojenik  etki gostermedigini, buna ragmen
antioksidan ve anti-enflamatuar etkilerden

kaynaklanabilecek néronal korumayr biyiik 6lciide
destekledigini gostermislerdir.

Calismada kirik olusumu lipid peroksidasyonun artmasina,
antioksidan enzim aktivitelerinin ise azalmasina sebep
olmustur. Kirik bolgesine akupunktur uygulamasi ise lipid
peroksidasyonunu  diislirmiis,  antioksidan  enzim
aktivitelerini artirmistir. Elde edilen bulgular SOR’nin kirik
iyilesmesinde rolii oldugunu disiindiirmektedir. Kirik
olustuktan hemen sonra son zamanlarda sik kullanilan
dogal yontemlerden akupunkturun uygulamasi ile kirik
iyilesme stireci kisaltilabilecek etkilerinin olacagr ve
kullanilan ilaglardan ileri gelebilecek yan etkilerin
azaltilabilecegi kanisina varilmistir.
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ABSTRACT The nutrient composition, in vitro Dry matter (DM), Organic matter (OM) digestion and Metabolic energy
(ME) levels of seven different malt barley varieties were determined in this study. In the study, seven
different malt barley varieties (Zeynelaga, Erciyes, Yildiz, Aydanhanim, Basgil, Efes-98, Durusu) were used.
Based on the results of this study, all barley varieties can be used successfully in animal nutrition in terms of
both nutrient composition and metabolic energy results by in vitro DM digestion (IVTDMD) and in vitro OM
digestion (IVOMD). Durusu variety was better than other varieties in terms of in vitro digestion and ME
values. Transfer to the field of these results of the barley which has an indispensable place in the animal
feeding and malt industry is important.

Keywords: Chemical composition, Malt barley varieties, Energy, In vitro digestibility

0z Yedi Farkli Malthk Arpa Cesidinin Besin Madde Kompozisyonu ve Enerji
Iceriklerinin Belirlenmesi

Bu ¢alismada, yedi farkli malthik arpa cesidinin, besin madde kompozisyonu, in vitro Kuru madde (KM),
Organik madde (OM) sindirimi ve Metabolik enerji (ME) diizeyleri belirlenmistir. Calismada yedi farkli malt
arpa c¢esidi (Zeynelaga, Erciyes, Yildiz, Aydanhanim, Basgiil, Efes-98, Durusu) kullanilmistir. Calismanin
sonucunda, tiim arpa gesitlerinin hem besin madde kompozisyonu hem de in vitro gercek KM (IVGKMS) ve
OM sindirimi (IVOMS) ile belirlenen metabolik enerji (ME) sonuglari agisindan hayvan beslemede basarili bir
sekilde kullanabilir. Durusu ¢esidi, in vitro sindirim ve ME degerleri bakimindan diger ¢esitlerden daha iyi
bulunmustur. Hayvan besleme ve malt endiistrisinde vazgecilmez bir yere sahip olan arpanin bu sonuglarinin
sahaya aktarilmasi 6nemlidir.

Anahtar Kelimeler: Kimyasal kompozisyon, Maltlik arpa cesitleri, Enerji, In vitro sindirilebilirlik

INTRODUCTION There are also important differences between varieties. It
is stated that the difference between varieties is
considered as an important criterion in malt industry
(Tasciand Bayramoglu 2017).

Barley (Hordeum vulgare L.) has an important place in the
field of cultivation and production in Turkey and the
World (Kun 1988). In the past, it was only used as human
nutrition and today, is most important source of nutrients
in the consumption area. Animal feed and malt industry
constitutes an important part of the consumption area
(Aydogan et al. 2017). Barley is an indispensable source of
feed for producers because of its high nutritional value and
fast availability in the feeding of livestock (Sayim and
Balabanli 2006). On the other hand, the portion of barley
which is considered as raw material in the malt industry
remains very low in total barley production and it is stated MATERIALS and METHODS
that culcivation field of barley has decreased by about 44%
according to the data of 2016 (Tasci and Bayramoglu

It is important to determine the energy values and nutrient
digestibilities of these varieties as well as the differences in
the content of malt type barley varieties in term of nutrient
composition. Therefore, the aim of this study was to
determine the nutrient composition, the in vitro DM and
OM digestibilities, and energy levels of seven different malt
barley varieties.

Feed material

2017). Barley is more grown as grain. The nutrient density Selzve.n different malt barley "varieties (Zeynelaga, Erciyes,
and energy levels in the contents vary according to the Yildiz, Aydanhanim, Basgil, Efes-98, Durusu) were
cultivated ecological regions (Akman and Kara 2007). obtained from Ankara Field Crops Central Research

Institute. Approximately 500 g samples were taken from
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each variety and brought to the laboratory.
Chemical Analysis

Malt type barley samples were ground in 1 mm sieve.
Samples were analysed to determine DM, ash, CP, and CF
contents based on the methods descripted by AOAC
(1990), NDF and ADF contents according to Van Soest et al.
(1991).

Determination of in vitro DM, OM Digestibility and
Energy Contents

ANCOM Daisy II incubator devise which provides artificial
rumen environment was used in order to determine in
vitro DM and OM digestibilities of malting barley varieties.
The rumen fluid used in in vitro incubation was taken from
four-year-old cattle fed barley based on diet. In the study,
seven different malt barley varieties were transferred to
F57 filter bag and incubated in DAISY incubator for 24
hours. At this stage, a total of 36 filter bags; 4 replicates for
each barley type and 8 blinds were soaked in acetone for
3-5 minutes before incubation and then stored at 105 2C
for 4 hours in the oven. Twenty-eight samples, excluding
the blinds, 0.5 g of each barley sample were weighed and
closed tightly. Samples taken after incubation were
washed in tap water until clear water was removed and
stored at 105 9C for 3 hours until constant weight and
weighed. Then, using the ANCOM method determined in
vitro the true DM, OM digestion and ME (Mcal/kg DM)
levels by Van Soest et al. (1991) using strainer bag
technique (ANCOM 2002 Technology Corp., Fairport, NY)
were determined. The following equalities were used for
in vitro true DM and OM.

Digestibilities;

100-(T3-(T1xC1))
In vitro true DM digestibility (%)=

(T2xD)x100

100x(T2xQ)-((T3-T1)xZ

In vitro true OM digestibility (%)=
(T2xQ)

T1: F57 weight of bags

T2 : Weight of feed sample

T3 : Weight of bag and feed sample after in vitro incubation

C1 : Bag weight change correction coefficient due to incubation
Q :Feed organic matter before incubation, %

Z :Feed organic matter after incubation, %

Statistical Analysis

The data obtained from the study were analysed using
general linear model (GLM) of SAS 9.4 package program
(SAS 2014). The differences between the averages of malt
barley varieties were determined by Duncan test.

RESULTS

The chemical composition of malt type barley varieties is
given in Table 1. When Table 1 is examined, there was a
significant difference between malt barley varieties in
term of all nutrient contents, except for CF content (Table
1; p<0.001). DM and OM contents of Zeynelaga, Erciyes
and Aydanhanim varieties were higher than other
varieties. The DM content of the Efes-98 variety was higher
than that of the Aydanhanim and the DM content of the
varieties ranged from 94.73 to 96.88%. Sevim et al. (2017)
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noted that Durusu variety which is a malt type barley
variety had 93.53-94.39% DM content, 2.31-2.80% ash
content, Imik et al. (2003) have reported that DM and ash
contents were 88.30% and 2.34%, respectively for barley.
Similarly, Guney and Demirel (2016) reported the 91.16%
DM and 2.39%ash contents for barley. The DM values
reported in studies mentioned above were be lower than
the values obtained in this study, but were similar to the
values of ash contents. It is stated that malt type barley is
difficult to germinate at low DM levels and should be
stored in storehouses with good air circulation (MacLeod
2018). DM content of barley grains can vary depending on
type, cultivation conditions, soil structure and weather
conditions in the harvesting period and storage conditions
(Sevim etal. 2017).

Table 1 shows CP content of barley. CP content of Durusu
variety were higher than (16.02%) those of Zeynelaga
(14.24%), Aydanhanim (14.23%), Basgiil (14.96%) and
Efes-98 (14.30%) varieties but similar to other varieties
(p<0.001). In the studies at which examined the quality
characteristics of barley varieties in different regions, CP
contents were determined 12.03-14.46% (Aydogan et al.
2017), 11.29% (Aldemir and Karsli (2012), 12% (Imik et
al. 2003), 11.22% (Cerci et al. 2004). In current study, CP
contents of malt types barley varieties ranged from
14.23% to 16.02% DM, which were significantly higher
than the values reported by the researchers mentioned
above. Kun et al. (1992) reported that the amount of
protein in the grain barley is related to malt and fodder
characters, because low in CP content in malt types and
high CP content in fodder varieties is desired. It was
considered that these barley varieties used in this study
could not be suitable for malt industry due to high CP
contents but it is appropriate to use as animal feed.

When the NDF contents were examined, Aydanhanim
variety (40.99%) had the lowest, Durusu varieties
(22.07%) had the lowest NDF contents among barley
varieties. In term of ADF contents of varieties; Zeynelaga
(6.10%), Erciyes (6.09%) and Efes-98 (5.81%) were
higher than Yildiz (4.85%), Aydanhanim (4.53%) and
Durusu (4.69%) (Tablo 1; p<0.001). In the literature, NDF
and ADF values were 35.55% and 8.64% (Giliney and
Demirel 2016); 27.73% and 6.62% (Sevim et al. 2017),
respectively. In current study, it was noted that the range
of NDF contents of malt type varieties were very wide. It is
stated that the nutrient consumption of the plants is
affected by many factors, including vegetation period (Kilic
1986). As a matter of fact, Tekce and Giil (2014) reported
that NDF and ADF content in feeds caused rumen pH to
remain within normal limits by promoting saliva secretion
in ruminants.

In vitro DM, OM digestibility and metabolized energy
levels of 7 malt barley varieties are given in Table 2. DM
digestibilities of malt type varieties ranged from 57.72-
88.75%; whereas OM digestion varied between 68.02-
83.92%. DM and OM digestion of Durusu variety was
higher than other varieties. It can be stated that the
increasing cell wall levels in feed causes a decrease in the
total digestibility of feeds (Lithourgidis et al. 2006). Thus,
it has been observed that Durusu has a lower NDF content
than the other varieties (Table 2; p<0.0001). ME contents
of malt varieties were between 2.24-3.24 Mcal/kg and
Durusu variety had the highest ME value and no difference
was observed between the other varieties. Higher ME
levels in Durusu variety are thought to be caused by a
higher in vitro OM digestion.
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Table 1. Chemical composition of malting barley varieties, DM%

Variety  Zeynelaga Erciyes Yildiz Aydanhanim Basgiil Efes-98 Durusu P<

DM 96.88+0.112 96.58+0.022 95.31+0.42b 96.48+0.062 94.73+0.01¢ 95.19+0.11bc 94.78+0.06>c  0.0001
OM 94.64+0.102 94.49+0.102 93.11+0.43b 94.54+0.022 92.36+0.08¢ 92.60+0.06b¢ 92,34+0.13¢  0.0001
Ash 2.07+0.05b¢ 2.09+0.08¢¢ 2.21+0.01b¢ 1.94+0.08¢ 2.37+0.092> 2.59+0.172 2.43+0.19®  0.0114
CP 14.24+0.15b 15.14+0.18 15.16+0.25 14.23+0.20b 14.96+0.27b 14.30+0.32b 16.02+0.582 0.0010
CF 0.69+0.01ab 0.57+0.012b 0.43+0.05a> 0.88+0.2072 0.38+0.17° 0.64+0.182b 0.64+0.172b 0.2539
NDF  29.80+0.60b«d  35.13+#3.45a>  24.82+0.82c 40.99+4.392 32.58+4.30abc 29.42+1.10bcd 22.07+0.62¢  0.0050
ADF 6.10+0.322 6.09+0.522 4.85+0.15P 4.53+0.14> 5.25+0.18ab 5.81+0.267 4.69+0.13> 0.0031

DM: Dry matter, OM: Organic matter, CP: Crude protein, CF: Crude fat, NDF: Neutral detergent fiber, ADF: Acid detergent fiber (ADF);
P<0.001: Means with different superscripts within a row are significantly different; a, b, ¢, d: Means with the same superscript(s) within each

row are significantly different

Table 2. In vitro DM, OM digestibility and ME contents of
Barley varieties

Variety IVTDMD, % IVOMD, % ME, kcal

Zeynelaga 65.57+1.68bc  70.27+2.22>  2.54+0.08"¢
Erciyes 64.21+£0.40>c  69.91+0.64P 2.53£0.02bc
Yildiz 68.55+2.27>  74.31+1.91b 2.69+0.07°
Aydanhamim  61.95+0.91>¢  68.02+0.31b 2.46x0.01bc
Basgiil 57.72+3.44c  69.12+5.29> 2.24+0.12¢
Efes-98 68.34+2.68>  73.53+2.61 2.66+0.09°
Durusu 88.75+£5.86a  83.92+4.212 3.24+0.172

IVTDMD: in vitro true dry matter digestibility, IVOMD: in vitro
organic matter digestibility, ME: Metabolic energy

DISCUSSION and CONCLUSION

In the study, high DM and CP contents of malt type barley
varieties have been obtained. It is thought that all varieties
have high CP content and high CP content is an undesirable
feature in malt industry. Thus, it is thought that it would be
better if these varieties are used as animal feed. Seven
different malt barley varieties can be used successfully in
animal nutrition based on both nutrient composition and
in vitro DM, OM digestibility, metabolic energy results.
Durusu varieties were found to be superior in term of in
vitro digestion and ME levels. Barley has an important
place in the malt industry and animal nutrition. Therefore,
it is important that these results of barley varieties are
important to reveal and transfer to the field.
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ABSTRACT The objective of this study was to evaluate the effect of two different levels of dry sugar beet pulp addition (DSBP) into
fresh triticale harvested at milk stage on silage quality. At the first, the concentration of nutritional matters were
determined in triticale harvested at milk and dough stage in the experiment. Then, DSBP was added to triticale harvested at
milk stage at the levels of 0 (Control=C), 5% and 10% based on natural weight (W/W) and these silages were incubated
about 3 months in plastic barrel (about 5 It. in volume). Triticale harvested at dough stage (Without DSBP) was also ensiled
and the silage quality was determined. Silage pH and volatile fatty acids (VFA) were determined as soon as silos opened,
and the other nutritional matters analyzes were determined later on. CP content was determined on both wet and dry
samples. Addition of DSBP into silage linearly increased DM content of silage (P<0.01) and the highest DM content was
observed in triticale harvested at dough stage. It was observed that ash content of triticale harvested at dough stage had
significantly lower compared with other silages (P<0.01). The content of CP, EE and NDF were numerically different, but it
was observed statistically non-significant. Triticale harvested at dough stage had significantly lower ADF concentration
compared with other groups (P<0.01). While the lowest pH (4.62) and the highest lactic acid concentration (131.73
g/kgDM) were observed in C+5%DSBP, the highest pH (5.59) and the lowest lactic acid concentration (29.51 g/kg DM)
were determined in the triticale harvested at dough stage(P<0.01). Butyric acid concentration was the highest (9.99 g/kg
DM) in control group, and the lowest in the dough stage group (1.82g/kg DM) and the difference of the groups was
determined significant (P<0.01). In the study, the highest acetic acid value was15.53 g/kg DM in control, while the
minimum value was in 6.59 g/kg DM in dough stage and the difference among the groups were significant (P<0.01). The
highest propionic acid concentrations was3.02 g/kg DM) in dough stage, the minimum value was (1.18 g/kg DM) in C+10%
DSBP and the differences among the groups were found to be significant at P<0.05 level. As a result, it was concluded that
addition of 5% or 10% dry sugar beet pulp into triticale haven’t improved silage quality in this study. Therefore, it was
concluded that appropriate studies should be carried out in order to solve the problem of compression especially in the
construction of triticale silage by determining the appropriate harvesting period.

Keywords: Dry sugar beet pulp, Silage quality, Triticale

0z Tritikale Silajina Kuru Seker Pancar1 Posasi Katilmasinin Silaj Kalitesi Uzerine
Etkisi*

Bu arastirma siit olum déneminde bicilen tritikale hasilina iki farkli diizeyde melash kuru seker pancari posasi (KSPP)
katilmasinin silaj kalitesi tizerine etkisini incelemek amaciyla yapildi. Arastirmada ilk olarak siit olum ve hamur olum
dénemindeki tritikale hasilinin ham besin madde analizleri yapildi. Daha sonra siit olum déneminde bigilen tritikale
hasilina agirlik olarak %0 (Kontrol=K), %5 ve %10 oraninda K$PP katilip, 5 kg'lik plastik kovalarda ii¢ ay siire ile
inkiibasyona birakildi. Ayrica hamur olum déneminde de tritikale hasili bigilerek (KSPP katilmadan) silaji yapild1 ve silaj
kalitesine bakild1. Silaj gruplarinin pH ve ugucu yag asitleri (UYA) kovalar agilir agilmaz, diger besin madde analizleri ise
daha sonra yapildi. HP diizeylerine kuru ve yas numunelerde ayri ayr1 bakildi. Silaja katilan KSPP katildig1 miktarla orantili
olarak silajda KM diizeyini arttirdi (P<0.01) ve en yiiksek KM ise hamur olum donemi silajindan elde edildi. En diisiik HK
diizeyi, hamur olum déneminde gergeklesti ve gruplar arasindaki farklilik istatistiksel olarak 6nemli bulundu (P<0,01). ADF
degerlerinde ise diger gruplara kiyasla hamur olum ddénemi grubunda 6nemli bir azalma oldugu gozlendi (P<0.01).
Silajlarda en diisiik pH (4.62) ve en yiiksek laktik asit miktar1 (131.73 g/kg KM)'nin K+%5 KSPP grubunda elde edilirken en
ylksek pH (5.59) ve en diisiik laktik asit degerinin (29.51 g/kg KM) ise hamur olum dénemi grubunda (P<0.01) 6l¢tldii.
Biitirik asit bakimindan en yiiksek miktarin K grubunda (9.99 g/kg KM), en diisiik miktarin ise hamur olum ddnemi
grubunda (1.82 g/kg KM) gerceklestigi ve gruplar arasindaki farkin énemli (P<0.01) oldugu belirlendi. Calismada en
yliksek asetik asit degeri K grubunda 15.53 g/kg KM, elde edilirken en diisiik ortalama deger ise hamur olum dénemi
grubunda 6.59 g/kg KM olarak gergeklesti ve gruplar arasindaki fark énemli bulundu (P<0.01). Propiyonik asitin en yiiksek
degeri ise (3.02 g/kg KM) hamur olum dénemi grubunda, en diistik degeri (1.18 g/kg KM) ise K+%10 K$PP grubunda tespit
edildi ve gruplar arasindaki farklilik P<0.05 diizeyinde 6nemli bulundu. Sonug¢ olarak bu ¢alismada tritikale silajina %5
veya %10 diizeyinde K$PP katilmasimin silaj kalitesi bakimindan olumlu bir etkisinin olmadigl sonucuna varildi. Bu
nedenle, uygun hasat déneminin saptanarak tritikale silajinin yapiminda o6zellikle sikistirma sorununun giderilmesi
konusunda yeni ¢alismalarin yapilmasi gerektigi sonucuna varilmistir.

Anahtar Kelimeler: Kuru seker pancari posasi, Silaj kalitesi, Tritikale
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GiRis
Bir bugday cavdar melezi olan tritikale; genel morfolojik,
fizyolojik, adaptasyon ozellikleri bakimindan serin iklim
tahillar1 icinde yer almakta ve bugdaygillerin genel
ozellikleri yaninda bir¢ok istiin 6zellife sahip oldugu
bildirilmektedir. Bu o6zelliklerinden dolay1 tritikalenin
tilkemiz icin alternatif bir yem bitkisi oldugu
bildirilmektedir (Demir ve ark. 1981; Kiin 1983; Ulger ve
ark. 1987; Yagbasanlar ve Ulger 1989; Célkesen ve ark.
1990; Tosun ve Sagséz 1994; Dunkerken ve Bleumer
1998).

Seker pancar1 posasi ise ruminantlar i¢in yiiksek enerji
diizeyine sahip bir yem maddesidir (2.73 M.Kal/kg KM).
Bunun nedeni, seker pancari posasinda bulunan seliilozun
yliksek diizeyde sindirilmesi ve ¢ok diisiik diizeyde lignin
icermesidir. Seker pancar1 posasinda bulunan ham
selilozun %22'si pektin, %22’si hemiselilloz %23’i
seliiloz, %12’si ligninden olusmaktadir. Seliilloz ve
hemiseliilozun Rumen yikilabilirligi de sirasi ile %74 ve %
72’dir (Deniz ve ark. 1999). Kuru seker pancar1 posasinin
%50-75 diizeyinde enerjice zengin dane yemlerin yerine
kullanilabilecegi bildirilmektedir (Sahin ve ark. 1999). Bu
ozelliklerinden ve ucuz olmasindan dolay1 seker pancari
posasl ruminant  rasyonlarinda  yaygin  olarak
kullanilmaktadir. Kuru seker pancari posasi %10.45-13.39
su, %8-8.63 HP, %0.3-0.6 HY, %13.56-20 HS, %3.42-4 HK
ve %56.44-59.39 azotsuz 6z maddeler igermektedir
(Akiltepe ve ark. 1964; Ergiil 1988). Yiiksek siit verimine
sahip siit ineklerinin, fazla miktarda yogun yem ile
beslenmesi neticesinde, rumenlerinde meydana gelen
asidik ortamin tamponlanmasi amaci ile de dogal bir
tampon madde olarak KSPP'nin kullanilabilecegi
bildirilmektedir (Kaplan ve Deniz 2000). Bdylece, bir
yandan Rumen pH’st uygun sinirlarda tutulurken, bir
yandan da siit ineklerinin rumen fonksiyonlarinin normal
diizeylerde seyredebilmesi icin ihtiyag¢ duyulan ham
seliiloz alinmis olmaktadirlar. Seker pancar1 posasinda
fiziksel yap1 zayif oldugundan, hayvanlarda ruminasyonla
ilgili problemlerle karsilasilabilmektedir. Bu olumsuzlugun
ortadan kaldirilmasi i¢in posanin kaba yemlerle birlikte
hayvanlara yedirilmesi oOnerilmektedir (Deniz ve ark.
1999). Ruminant beslenmesinde ¢ok 6nemli bir yere sahip
olan KSPP, silajlara katilarak hem bu olumsuzluk énlenmis
olur hem de silajdaki laktik asit bakterilerinin aktiviteleri
arttirilmis olur.

Bu c¢alismada, tritikale hasilina farkli diizeylerde

kurutulmus sekerpancari posasi katilmasinin  silaj
kalitesine olan etkisine bakilmistir.

MATERYAL ve METOT
Materyal

Denemede yem materyali olarak, YYU Ziraat Fakiiltesi
Tarla Bitkileri boélimi is birligi ile Gniversitenin kirag
arazisinde yetistirilen tritikale hasili kullanildi. Hasillar siit
olum ve hamur olum olmak {izere iki farkli dénemde
bicgildi. Denemede kullanilan kuru seker pancar1 posasi
(KSPP), Elazig Seker Fabrikasindan temin edildi. Yaklasik
olarak 5 kg yas yem materyali alabilen plastik kovalar ile
analizler icin gerekli kimyasal maddeler piyasadan satin
alindi.

Metot
Silajin Hazirlanmasi

Siit ve hamur olum donemlerinde kuru madde tespiti icin
dogrudan  dogruya tritikale tarlasinin  degisik
kesimlerinden yapilan bigimlerle érnek alindi.
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Daha sonra yapilan ham besin madde analizlerinde, alinan
bu oérnekler kullanildi. Siit ve hamur olum dénemlerinde
bir silotrak yardimi ile bigilerek Veteriner Fakiiltesine
getirilen tritikale hasillarindan agirlik esasina gore (W/W)
asagidaki karisimlar hazirlandu:

1. Sit olum doneminde tritikale hasih + %0 KSPP
(Kontrol=K)

2. Sit olum doéneminde tritikale hasili + %5 KSPP (K+5
KSPP)

3. Siit olum doéneminde tritikale hasii + %10 KSPP
(K+%10 KSPP)

4, Hamur olum déneminde katkisiz tritikale hasili

Silaja katilacak olan KSPP daha dnce 0-2 mm elege sahip
degirmende  ogiitillerek  hazirlandi.  Yapilan  6n
denemelerde yaklasik 5 kg kiyilmis silaj materyali
alabilecegi saptanan kovalar numaralandirilarak katilacak
KSPP miktar1 hesaplandi.

Kuru madde agisindan homojenligi saglamak igin,
hazirlanan karisimlarin kovalara doldurulmasi, gruplarda
doniisiimlii olarak gergeklestirildi. Doldurma esnasinda,
ayak ile kova icindeki yeme basing uygulanarak yemin
sikistirllmast saglandi. Kovalar doldurulduktan sonra
kapaklarin tzerine 30-35 kg agirlifinda kum torbalari
birakildi. Silo kapaklarinin hava almasini engellemek icin,
kapaklarin kenarlar1 6nce cam macunu, bunun iizerinden
de bantla kapatilarak inkiibasyona birakildi. Bu sekilde her
grup icin bes kova silaj yapild. U¢ aylik inkiibasyon
stiresinin sonunda kovalar acildi. Oncelikle iist kisimda
bulunan kiiflenmis kisimlar alindi. Daha sonra numuneyi
temsil edecek sekilde yaklasik 1 kg'lik silaj materyali
naylon posetlere sikica bastirilarak dolduruldu ve
analizleri yapilmak lizere derin dondurucuda saklandu.

Silajin Analizi

Ham besin madde analizleri: Ham besin madde
analizleri (kuru madde (KM), ham protein (HP), ham yag
(HY), ham kiil (HK), asit deterjant fibre (ADF) ve nétral
deterjant fibre (NDF)) Weende analiz sistemine gore
(Akkilig ve Siirmen 1979), ADF ve NDF diizeyi ise Van
Soest’e (1967) gore tespit edildi.

pH’'nin olciilmesi: 25 g silaj 6rnegi bir behere alinip
tizerine 100 cc su katilarak blenderde 5 dk homojenize
edildikten sonra pH metre ile dogrudan 6l¢iildii (Polan ve
ark. 1998).

Ucucu yag asitlerinin olciilmesi: pH’s1 dl¢iilmiis olan
filtrat, whatman 2 filtre kagidi ile filtre edildi. Plastik
tiiplere alinan filtrat, 4000 devirde 15 dk siire ile santrifiije
edildikten sonra 2.5 ml’lik iki ayri tiipe alindi. Her bir tiipe
0.125 cc Formik Asit ve 0.375 cc %25’lik Metafosforik asit
ilave edilerek ileride ugucu yag asitlerini (UYA) 6l¢mek
iizere derin dondurucuya birakildi. UYA analizleri
yapilmadan once tiipler oda sicakliginda ¢ozdiirildi ve
tekrar 4200 devirde 15 dk siire ile santrifiijje edildi.
Tiplerin tst kismindan Ol¢iimler i¢in yeterli olabilecek
kadar filtrat alinarak UYA élciildii. Olciimler, Van YYU
Merkezi laboratuvarinda bulunan SHIMADZU marka Gaz
kromotografi GC-14 B cihaz ile 6l¢iildii. Bu 6l¢timlerde 2
ml filtrat kullanild1 (Hart 1990).

Kromatografik sartlar: Kolon sicakligi: 210 oC.
Enjeksiyon sicakligi: 250 °C Dedektor 1s1s1: 250 °C. Gaz akis
hizi: 200 ml/dk. Havada akis: 20 ml/1. Hidrojen 70.Range
(Duyarlilik): 102. Yazic1 duyarliigi (Atten): 1.Kagit hizi: 3.

istatistiksel analizler: Arastirmada elde edilen verilerin
istatistiksel degerlendirilmesinde varyans analizi, gruplar
arasl farkliliklarin degerlendirilmesinde ise Duncan ¢oklu
karsilastirma testi kullanild1 (Diizgiines ve ark. 1983).
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BULGULAR

Arastirmada kullanilan KSPP, siit olum ve hamur dolum
donemlerinde bigilen tritikalenin ham besin madde
diizeyleri Tablo 1'de verilmistir.

Tablo 1. KSPP, Siit olum ve Hamur Olum Dénemlerinde
Bigilen Tritikale Hasilinin Ham Besin Madde igerikleri, %

Table 1. DSBP, the crude nutrient contents of triticale
which were harvested at milk and dough stages, %

Kuru Seker Siit Olum Hamur Olum
Pancar1 Posasi Doénemi Doénemi

KM* 91.95 35.43 45.92
HK™ 4.81 6.97 5.43

HP* 10.08 1091 10.10
HY* 1.17 3.22 3.76

ADF™ 24.01 28.96 26.01
NDF™ 53.05 57.03 56.26

*: Taze materyal Uzerinden (Stit ve hamur olum ddénemindeki
tritikale hasillari i¢in); **: Kuru madde esasina gore.

Tablo 3.Silaj Gruplarinin Ham Besin Madde Kapsamlari, %
Table 3. Crude nutrient contents of silage groups, %

Gruplarin silaj 6ncesi ham besin madde kapsamlari Tablo
2’de sunulmustur. Silaj gruplarinin ham besin madde
kapsamlar1 Tablo 3’te verilmistir. Silaj gruplarina ait pH ve
fermentasyon iirlinlerine iliskin degerler Tablo 4'te
gosterilmistir.

Tablo 2.Gruplarin Silaj Oncesi Ham Besin Madde icerikleri,
%

Table 2. Crude nutrient contents of groups before silage,
%

Kontrol K+%5 K+%10 H(;zl:lr

(K) KSPP KSPP Dénemi
KM~ 35.43 38.26 41.08 45.92
HK** 6.97 6.86 6.75 5.43
HP* 1091 10.87 10.83 10.10
HY™ 3.22 3.12 3.02 3.76
ADF™ 28.96 28.71 2847 26.01
NDF* 57.03 56.83 56.63 56.29

*: Taze materyal lizerinden; **: Kuru madde esasina gore

Kontrol (K) K+%5 KSPP K+%710 KSPP Hamur Olum Dénemi F
KM 36.68+0.788¢ 40.87+1.196bc 43.08+1.732ab 46.98+0.2962 13.075**
HKy 8.48+0.3162 7.41+0.3092 7.57+0.3092 5.73+0.312b 17.008**
HPy 10.17+0.234 10.64+£0.102 10.7£0.248 10.37+0.154 1.633-
HYy 3.24+0.075 3.13+0.236 3.04+0.310 3.71+0.270 1.543-
HP= 4.55+0.132 4.69+0.125 4.75+0.090 4.77+0.114 0.735-
ADFy 32.38£0.423a 32.29+0.7562 31.58+0.6542 27.06+£0.272b 20.857**
NDFy 58.83+0.914 57.89+0.903 57.82+0.918 57.09+0.882 0.624-

**:P<0.01, -: P>0.05, n:5; a, b, c: Ayni sirada farkli harf tagiyan degerler birbirinden farkli bulunmustur. y: Kuru madde iizerinden; z: Yas silaj

orneginde

Tablo 4.Silaj Gruplarinin pH Degerleri ve kuru maddede (KM) ugucu yag asitleri icerigi, g/kg.
Table 4. pH value of the silage groups and volatile fatty acids contents (VFA) in dry matter (DM), g/kg

Kontrol (K) K+%Y5 KSPP K+%10 KSPP Hamur Olum Dénemi F
PH 4.69+0.075b 4.62+0.141b 4.78+0.077b 5.59+0.172a 13.332%*
Laktik asit 129.00+8.251a 131.73+20.719a 73.25+15.470ab 29.51+4.528b 12.667**
Asetik Asit 15.53+1.529a 13.94+1.715b 9.43+1.389bc 6.59+0.870¢ 8.464**
Biitirik Asit 9.99+0.9172 7.27+1.895ab 3.29+0.774bc 1.82+0.368¢ 10.771**
Propionik Asit 1.67+0.480P 3.02+0.303a 1.18+0.377b 2.01+0.376ab 3.984*

*:P<0.05, **:P<0.01, n:5; a, b, c: Ayni sirada farkl harf tasiyan degerler birbirinden farkli bulunmustur.

TARTISMA ve SONUC

Dogu Anadolu bélgesi ekolojik kosullarina uygun, fakat
yeterince taninmayan tritikaleye silajlik bir yem bitkisi
olarak dikkat ¢ekmek, yapilan silajda kuru seker pancari
posasini  katki maddesi olarak verimli bir sekilde
degerlendirmek ve boylece iilkemizde biiyiik ve kiiciikbas
hayvan yetistiriciliginde oOnemli oOlciide yetersizligi
hissedilen kaliteli kaba yem ag¢iginin giderilmesine
yardimci olmak amaciyla yapilan bu calismada, silaj
gruplarinin ham besin maddeleri ve fermentasyon iiriinleri
incelendi.

Gruplarin silaj 6ncesi ve sonrasi kuru madde diizeyleri
Tablo 2 ve Tablo 3'te verilmistir. Tablolar incelendiginde
biitiin silaj gruplarinda silaj 6ncesi ham silo materyaline
gore kuru madde diizeyinde bir artis oldugu
gorilmektedir. Bu durumun taze o6rnek analizi ile silaj
yapimi arasinda gecen siiredeki su ve fermentasyon
kaybindan kaynaklandig1 diisiiniilmektedir. Vejetasyonun
ilerlemesine bagli olarak hamur olum déneminde KM
diizeyinin siit olum doénemine gore yiiksek bulunmasi
diger literatiir bilgileriyle uyum halindedir (Shamma 1992;
Moore ve Kenedy 1994; Ashbell 1997; iptas ve Avcioglu
1997 Siefers ve Bolsen 1997; Muruz ve Baytok 1999; Yildiz
ve Demirel 1999). Kuru madde bakimindan, Kontrol ile K+
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%10 KSPP ve hamur olum dénemi grubu silajlar
arasindaki fark ise istatistiksel olarak 6nemli bulunmustur
(P<0.01).

Silaj gruplarinin HK diizeyleri Tablo 3’te verilmistir. Silaja
katilan kuru seker pancari posasi, kontrol grubuna gore
ham kil diizeyinde bir diisiise neden olurken, bu fark
istatistiksel olarak 6nemli bulunmamistir. Ancak hamur
olum donemi silajinda ham kil diizeyi diger gruplardan
daha diisiik gerceklesmis ve bu fark istatistiksel olarak
onemli bulunmustur (P<0.01). Moore ve Kenedy (1994),
cayir otu silajina %3,5 ve 7 oraninda KSPP katkisiyla
yapilan silajlarda HK degerlerindeki degisikligin 6nemli
olmadigini bildirmislerdir. Laboratuvar sartlarinda yapilan
bagka bir ¢alismada (O’kiely 1991) kontrol grubu silajinin,
KSPP katkili cayir silajina gore daha ytiksek HK diizeyine
sahip oldugu gorilmiistiir.

Calismada elde edilen ham protein degerleri Tablo 3’te
sunulmustur. Kontrol, K+ %5 KSPP ve K+%10 KSPP
gruplarinda silaj oncesi materyale goére ham protein
diizeyinde rakamsal olarak bir azalma goriiliiyorsa da, silaj
gruplar1 arasinda HP yodniinden istatistiksel olarak bir
farklilik saptanamamistir. Silaj gruplarinin ham protein
diizeylerine yas silaj materyalinde de bakilmistir (Tablo 3).
Bu degerler incelendiginde, gruplar arasinda istatistiksel
bir farkin olmadig: gériilmektedir. Bu degerler, Carnide ve
ark. (1988) tarafindan bildirilen degerler ile uyum
gostermektedir.

Gruplarin ham yag diizeyleri Tablo 3’te verilmistir. Veriler
incelendiginde Kontrol grubuna goére gruplar arasinda
istatistiksel ~olarak o6nemli bir farkin olmadigl
goriilmektedir. Ayrica gruplarin silaj oncesi ve silaj
materyali karsilastirildiginda, ham yag diizeyinde 6nemli
bir degisim olmadig1 goriilmektedir. Bu durum, Algicek ve
Asyal1 (1997) tarafindan bildirilen, fermentasyon ile hi¢cbir
kayba ugramayan besin maddesinin ham yag olduguna
iliskin bildirisi ile uygunluk gostermektedir.

Calismada elde edilen ADF ve NDF degerleri Tablo 3’te
sunulmustur. Katilan KSPP, ADF diizeyleri bakimindan
kontrole gore bir farklilik olusturmamistir. Ancak hamur
olum dénemindeki ADF diizeyinin diger silaj gruplarindan
diisiik oldugu goriilmiis ve bu farklilik istatistiksel olarak
onemli bulunmustur (P<0.01). Yine katilan KSPP'nin silaj
gruplar arasinda NDF degerleri bakimindan istatistiksel
bir farka neden olmadigi goriilmektedir.

Silaj oncesi ve silaj materyalinin NDF degerleri
karsilastirildiginda, diisiik diizeyde de olsa genel bir artisin
oldugu gorilmektedir. Bunun nedeni de silaj kuru
maddesinde meydana gelen rolatif artis olabilir. Benzer bir
durum D’urso ve ark. (1989) tarafindan da bildirilmistir.

Calismada elde edilen pH degerleri, Tablo 4'de
sunulmustur. Genel olarak biitiin gruplarda pH diizeyleri
klasik kaynaklarda (Kilig¢ 1986 ve Ergiil 1988), bildirilen
degerlerden daha yiiksek ger¢eklesmistir. Kontrol ve KSPP
katilan silaj gruplar1 arasinda pH degerleri agisindan bir
farkliik bulunmamaktadir. Buna karsilik hamur olum
dénemi grubundaki pH degeri diger gruplardan yiiksek
bulunmus ve olusan farkhlik istatistiksel olarak 6nemli
bulunmustur (P<0.01). Bu durumun bu gruptaki yiiksek
KM diizeyinden kaynaklandigi disiinilmektedir. Nitekim
cesitli kaynaklarda (Kilig 1986; Ergiil 1988; D’urso ve ark.
1989; Siefers ve Bolsen 1997) yiiksek KM diizeylerinde
fermentasyonun olumsuz etkilenecegi ve pH'nin ise
ylikselebilecegi bildirilmektedir. Bu ¢alismada da, K+%10
KSPP ve hamur olum dénemindeki KM diizeyinin artisina
ve  fermentasyondaki  gerilemeye  baglh  olarak
fermentasyon {lriinleri miktarinda bir azalma tespit
edilmistir.
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Silajlarin laktik asit diizeylerine ait degerler Tablo 4’te
verilmistir. Tablo 4’lin incelenmesinde de goriilebilecegi
gibi %10 KSPP katkili gurup ve hamur olum dénemindeki
grupta, kontrol ve %5 KSPP katilan gruplara gore laktik
asit liretimi bakimindan rakamsal olarak 6nemli bir diisiis
gozlenmektedir. Ancak gruplar arasindaki farklilik sadece
hamur olum doénemi ile K ve K + %5 KSPP gruplar
arasinda 6nemli  bulunmustur (P<0.01). KM’'nin
ylksekligine bagl olarak laktik asit {iretiminin azalmasina
iliskin bulgular, daha 6nce yapilan arastirma sonuglari ile
benzerlik géstermektedir (D’urso ve ark. 1989; Iptas ve
Avcioglu 1997). Diisiik KM diizeylerine sahip silajlara
katilan KSPP'nin ise laktik asit diizeyini artirdigi farkh
calismalarda bildirilmistir (O’kiely 1991; Moore ve Kenedy
1994).

Silajlarin asetik asit diizeylerine ait degerler Tablo 4’te
verilmistir. Tablo'nun incelenmesinde KM diizeyinin
artisina bagh olarak asetik asit miktarinda kontrole gore
diizenli bir diisiis gozlenmistir. Olusan farklihk, hem
kontrol ve diger gruplar arasinda, hem de hamur olum
dénemi ile K ve K+%5 KSPP gruplarn arasinda énemli
bulunmustur (P<0.01). Hamur olum ddnemindeki asetik
asit miktarinin siit olum dénemine gore diisiik olmasinin
KM diizeyinin artmasindan kaynaklanabilecegi Muruz ve
Baytok; 1999 ile Yildiz ve Demirel;1999 tarafindan
bildirilmektedir.

Silajlarin biitirik asit degerlerine iliskin veriler Tablo 4’te
verilmistir. Veriler incelendiginde, en yiiksek biitirik asit
miktari, deneme gruplari icerisinde en diisiik KM diizeyine
sahip kontrol grubunda elde edilmistir. Buna karsilik en
diisiik biitirik asit miktar1 ise deneme gruplar icerisinde
en yliksek KM diizeyine sahip hamur olum ddénemi
grubundan elde edilmistir. Gruplar arasindaki farklilik ise,
K ile diger biitiin gruplar arasinda énemli bulunmustur
(P<0.01). Nitekim daha o6nce yapilan calismalarda da
biitirik asit lireten klostridial bakterilerin ytliksek diizeyde
faaliyet gosterebilmesi icin silaj KM diizeyinin %30-35’in
altinda bulunmasi gerektigi bildirilmektedir (Meyer ve ark.
1985). Ayrica silaj gruplarinda KM miktarinin artisi ile ters
orantili olarak bitirik asit miktarindaki azalis,
literatiirlerce (O’kiely 1991; Moore ve Kenedy 1994;
Muruz ve Baytok 1999; Yildiz ve Demirel 1999) de
desteklenmektedir.

Silaj gruplarinin propionik asit miktarlar1 Tablo 4’te
verilmistir. Tablo 4’ten veriler incelendiginde en ytiksek
propionik  asit {retiminin K+%5KSPP  grubunda
gerceklestigi bu grup ile kontrol ve K+%10 KSPP grubu
arasindaki farkin istatistiksel olarak o6nemli oldugu
gorilmustir (P<0.05). Farkli tritikale varyeteleriyle
yapilan bir calismada KM'nin bu ¢alismadan daha diisiik
olmasina bagl olarak propionik asit degerleri daha yiiksek
bulunmustur (Kaplan ve ark. 2014).

Sonug olarak, tritikalenin bolgemiz ekolojik kosullarinda
verimli ve alternatif bir yesil yem kaynagi olabilecegi, bitki
yapisinin sert olusundan ve bitki sapi icindeki bosluklarda
oksijen kaldigindan, aerop fermentasyonu engellemek ve
sikistirmanin daha iyi temin edebilmesi igin, bitkinin
belirlenen standartlardan daha ince kiyillmasi gerektigi
tespit edildi. Kullanilan tritikale hasilinda yiiksek olan
kuru madde diizeyinden dolay1 katilan KSPP’nin
fermentasyon acisindan beklenen fayday: temin etmedigi
ve tritikale silajinin yapiminda cesitli bugdaygillerde, “siit
olum donemi”nin farklilig1 géz 6niinde bulundurularak, en
uygun hasat doneminin saptanarak tritikale silajinin
yapiminda 6zellikle sikistirma sorununun giderilmesi
konusunda yeni ¢alismalarin yapilmasi gerektigi sonucuna
varilmistir.
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ABSTRACT Tomato pomace, a by-product of the processing of tomoto for paste, ketchup, juice, is made up of tomato skin, pulp

and crushed seeds after the process. Evaluating of tomato pomace as an ingredient of a diet may occur a potential
for ruminant nutrition. For this reason, the aim of this study was to determine in vitro true digestibility values of
alfalfa hay and dried tomato pomace mixtures formed with different levels of them for ruminants. The mixtures
were prepared as alfalfa hay (100%), dried tomato pomace (100%), alfalfa hay (25%) + dried tomato pomace
(75%), alfalfa hay (50%) + dried tomato pomace (50%), alfalfa hay (75%) + dried tomato pomace (25%). The filter
bags containing feed mixtures, buffer solutions and rumen fluid were prepared as described for Ankom Daisy! in
vitro fermentation system. After 48 h incubation, filter bags gently washed until they were completely clean.
Thereafter, neutral detergent fiber procedure was performed. Whereas in vitro true organic matter and neutral
detergent fiber digestibilities of alfalfa hay was the lowest, in vitro true organic matter and neutral detergent fiber
digestibilities of dried tomato pomace was the highest in the study. There were increases in in vitro true organic
matter and neutral detergent fiber digestibility values of the mixtures with the increasing levels of dried tomato
pomace (P<0.05). The higher digestibility values of the mixtures formed by alfalfa hay and dried tomato pomace
may be due to a positive interaction between alfalfa hay and dried tomato pomace.

Keywords: Alfalfa hay, Tomato pomace, In vitro true organic matter digestibility, In vitro NDF digestibility

0z Yonca Kuru Otu, Kurutulmus Domates Posasi ve Kombinasyonlarinin in vitro
Sindirim Degerlerinin Belirlenmesi

Domatesin sal¢a, ketcap, meyve suyu iiretimi asamasinin bir yan triinii olan domates posasi, domatesin kabugu,
meyve eti ve ezilmis ¢ekirdeginden olusur. Domates posasinin diyetin bir bileseni olarak degerlendirilmesi
ruminant beslenme i¢in potansiyel olusturabilir. Bu nedenle, bu calismanin amaci, ruminantlar i¢in farkl diizeylerde
olusturulan yonca kuru otu ve kurutulmus domates posasi karisimlarinin in vitro gergek sindirilebilirlik degerlerini
belirlemekti. Arastirmada karisimlar yonca kuru otu (%100), kurutulmus domates posasi (%100), yonca kuru otu
(%25) + kurutulmus domates posasi (%75), yonca kuru otu (%50) + kurutulmus domates posasi (%50), yonca kuru
otu (%75) + kurutulmus domates posasi (%25) olacak sekilde hazirlandi. Arastirmada yem karisimlarini igeren
filtre torbalar, tampon ¢ozeltiler ve rumen sivist Ankom Daisy!! in vitro fermentasyon sistemi i¢in tanimlanan sekilde
hazirlandi. 48 saat inkiibasyon sonrasinda, filtre torbalar tamamen temizleninceye kadar yikandi ve notral deterjan
lif prosediiri uygulandi. Calismada yonca kuru otunun in vitro organik madde ve ndtral deterjan lif
sindirilebilirlikleri en diisiik, kurutulmus domates posasinin in vitro organik madde ve nétral deterjan lif
sindirilebilirlikleri en yiiksek bulundu. Yonca kuru otunun artan diizeylerde kurutulmus domates posasiyla
olusturulan karisimlarinin in vitro gergek organik madde ve noétral deterjan lif sindirilebilirlik degerlerinde artis
saptandi (P<0.05). Yonca kuru otu ve kurutulmus domates posasi ile olusturulan karisimlarin daha yiiksek
sindirilebilirlik degerleri, yonca kuru otu ve kurutulmus domates posasi arasindaki pozitif bir etkilesimden
kaynaklanmis olabilir.

Anahtar Kelimeler: Yonca kuru otu, Domates posasi, In vitro gercek organik madde sindirilebilirligi, In vitro NDF
sindirilebilirligi

INTRODUCTION

Shortage of inexpensive feed resources, shortage in the
quantity and quality of feed resources consistent
throughout the year often cause major constrains on the
enhancement of animal production. It is known that

conventional forages used in diets meet nutrients and
energy requirements of ruminants. However, rumen
microbial population can utilize food processing by-
products rich in structural fibre. Using food processing by-
products in ruminant nutrition may be a practical
alternative because of rumen ecosystem. In otherwords,
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non-forage fiber sources such as tomato pomace, grape
pomace, soybean hulls which are obtained during
processing of a commodity for human nutrition can be
used in ruminant diets to supplement conventional forages
(Mirzaei-Aghsaghali and Maheri-Sis 2008).

Tomato pomace, a by-product of the processing of tomoto
for paste, ketchup, juice, is made up of tomato skin, pulp
and crushed seeds after the process (Nobakht and
Safamehr 2007). Tomato pomace contains many nutrients
such as crude protein, fat and fiber that are important in
nutrition of animal species (Selcuk et al. 2013). It is
reported (Aghajanzadeh-Golshani et al. 2010; Rahbarpur
et al. 2013) that tomato pomace is rich in crude protein
(22.6-24.1%) and crude fiber (20.8-30.5%). Selcuk et al.
(2013) state that tomato pomace contains 18.4, 10.51,
32.85 and 29.17% crude protein, ether extract, crude fiber
and nitrogen free substance, respectively.

In vivo, in situ and in vitro methods are generally used to
estimate the nutritive value of feedstuffs. In vitro
digestibility experiments are less expensive and the results
of them are produced more rapidly than those of in vivo
studies. Preparing rumen conditions makes the estimation
of in vitro digestibility of feeds possible. The technique is
easily applicable and commonly used for the evaluations of
conventional ruminant feeds. In vitro Daisy fermentation
technique is a useful technique for feed evaluation, as it is
capable of measuring digestibility. Evaluating of tomato
pomace as an ingredient of a diet may occur a potential for
ruminant nutrition. For this reason, the aim of this study
was to determine in vitro true digestibility values as feed
(IVTDreep), in vitro true organic matter digestibility in DM
basis (IVTOMDpm) and in vitro NDF digestibility in DM
basis (IVNDFDpwm) of alfalfa hay and dried tomato pomace
mixtures formed with different levels of them for
ruminants.

MATERIALS and METHODS

Chemical analyses and in vitro digestibility of alfalfa hay,
tomato pomace and their mixtures were conducted in the
Ruminant Feed Evaluation Laboratory of Department of
Animal Nutrition and Nutritional Diseases, Faculty of
Veterinary Medicine of Ondokuz Mayis University, Samsun,
Turkey.

Feed material

Alfalfa hay (AH) and dried tomato pomace (DTP) used as
feed material were ground approximately 2 cm lenght. The
mixtures prepared from ground AH and DTP were
presented in Table 1.

Table 1. Feed mixtures

Alfalfa Dried tomato

Mixtures hay % pomace %
Alfalfa hay 100 0
Dried tomato pomace 0 100
25% Alfalfa hay + 75%

. 25 75
Dried tomato pomace
50% Alfalfa hay + 50%

: 50 50
Dried tomato pomace
75% Alfalfa hay + 25% 75 25

Dried tomato pomace

Chemical analysis

Dry matter, ash, crude protein levels and NDFcontents of
AH, DTP and their mixtures were analyzed according to
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AOAC (2006) methods and determined with the Ankom
Fiber Analyzer, respectively.

Preparation of filter bags

The bags (F57) used in Ankom Daisy!! in vitro fermentation
system were firstly rinsed in acetone for 3 min and they
were allowed to dry and marked. After the bags were
dried, at a mass of 0.5 g of AH, DTP and their mixtures
passed through a 1 mm sieve were weighed into each filter
bag (8 bags for AH, DTP and their each mixture) and then
the bags were sealed by an impulse bag sealer. A bag
without feed was also used for a blank.

Rumen content

Rumen content obtained from cows freshly slaughtered at
a local slaughterhouse was collected into a prewarmed
thermos (39 °C under a COz atmosphere) and immediately
transferred to the laboratory within 15 min, and then
rumen content was filtered through four layers of cheese
cloth. Anaerobic conditions were maintained throughout
the preparation stages of rumen fluid and conduct of the
experiment.

In vitro digestion method

The Ankom Daisy!! in vitro fermentation system was used
for determination of IVTDrgep, IVTOMDpm and IVNDFDpwm
of the mixtures. The procedure for in vitro fermentation
system was conducted according to the operating
instructions supplied by Ankom. Buffer solutions required
in vitro fermentation system were prepared and poured
into each digestion jar of incubator described by Ankom.
Each digestion jar contained 1600 ml buffer solution. After
the temperature of buffers was set 39 °C, 400 mL rumen
fluid and prepared bags were added to each digestion jar.
Each digestion jar was aerated with CO2 gas immediately
before activating incubator for 48 h. At the end of 48 h
incubation time, the digestion jars were removed, the
incubation medium inside of digestion jars was discharged
and the bags were gently washed under running water
until they were completely clean. Thereafter, the bags
were placed in the Ankom Fiber Analyzer and NDF
procedure was performed. The percentage of IVTDreep,
IVTOMDpm and IVNDFDpm values of the mixtures were
calculated with equations consisting of difference between
the amounts of incubated and the residue after NDF
procedure.

Statistic analysis

The data were summarized in the form of arithmetic
means and standard errors. The statistical significance for
each feed mixture used in the study was determined by
one-way variance analysis. Tukey Posthoc test was used to
determine statistical differences. Relationship between
increasing levels of DTP in the mixtures and IVTOMDpm
was determined by regression analysis. SPSS (2012)
package program was used for statistical analysis.

RESULTS

Nutrient composition and IVTDrgep, IVTOMDpwm, IVNDFDpm
values of AH, DTP and their mixtures were presented in
Table 2 and 3, respectively. Whereas IVTDreep value of AH
was the lowest (57.00%), IVTDreep value of DTP was the
highest (74.90%) in the study (Table 3). There was an
increase in the same value of the mixtures combined with
at least 25% DTP was higher (P<0.05) than that of AH.
IVTOMDpwm values of the mixtures formed with at least
50% DTP were higher (P<0.05) than that of AH and
AH75%+DTP25%. IVNDFDpm value of the mixtures were
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similar to that of DTP. A positive relationship (R2=0,6923)
between increasing levels of DTP in the mixtures and
IVTOMDpwm was presented in Figure 1.

Table 2. Nutrient composition of alfalfa hay (AH), dried
tomato pomace (DTP) and their mixtures.

Mixtures DM% Ash% CP% NDF%
AH 93.20 10.10 16.50 49.70
DTP 92.30 4.50 19.50 57.20

AH25%+DTP75% 92.40 5.9 18.60 55.20
AH50%+DTP50% 92.60 7.4 17.90 53.50
AH75%+DTP25% 92.80 10.80 17.30 51.60

80
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R?=0,6923
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Figure 1. Regression between increasing levels of dried
tomato pomace in the mixtures and in vitro true organic
matter digestibility (IVTOMDpw )

Table 3. IVTDreep, IVTOMDpm and IVNDFDpwm values of
alfalfa hay (AH), dried tomato pomace (DTP) and their
mixtures

Mixtures IVTDreep% IVTOMDpm%  IVNDFDpm%
X+ Sx X+ Sx x+Sx

AH 57.00+0.424 56.80+0.44¢ 18.10+0.37b

DTP 74.901+0.392 72.50+0.832 27.104+0.362

AH75%+DTP25%  61.6040.55¢
AH50%+DTP50%  65.90+0.20P
AH25%+DTP75%  66.10+1.84>

61.00+0.61>  24.50+0.512
64.80+0.15>  27.90+0.132

64.30+2.10°P 26.70+2.222

Means in the same column having different superscripts differ
significantly (P<0.05); IVTDegep: in vitro true digestibility values as
feed, IVTOMDbpw: in vitro true organic matter digestibility in DM basis,
IVNDFDpwm: in vitro NDF digestibility in DM basis

DISCUSSION

The feeding value of feeds are associated with both their
nutrients composition and their digestibility. The
digestibility of feed mixtures may differ from their
individual digestibility (Niderkorn and Baumont 2009).
However, feed supply and quality are one of the
fundamental problems in ruminant nutrition. Therefore,
there are many researches (Aghajanzadeh-Golshani et al.
2010; Abdollahzadeh and Abdulkarimi 2012; Tuoxunjiang
et al. 2017) on alternative feed sources and the use of food
industry by-products in ruminant feeding.

Aghajanzadeh-Golshani et al. (2010) and Omer and Abdel-

Magid (2015) reported that dry matter contents of DTP
were 92.00 and 91.01%, respectively. In this study, dry

matter content of DTP is similar to those of Aghajanzadeh-
Golshani et al. (2010) and Omer and Abdel-Magid (2015).

Silva et al. (2016) stated that crude protein contents of
tomato pomace containing six different rates of skin and
seed were between 16.81 and 23.25%. Aghajanzadeh-
Golshani et al. (2010) reported that crude protein value of
tomato pomace was 22.17%. Savrunlu and Denek (2016)
mentioned that crude protein level was 14.98%. In the
present study, DTP crude protein level was higher than
that of AH. Therefore, crude protein value was increased in
the mixtures formed AH combined with increasing level of
DTP.

Omer and Abdel-Magid (2015) and Gebeyew et al. (2015)
stated that NDF contents of DTP were 65.24 and 48.9%,
respectively. In this study, the result for NDF value of DTP
was lower than Omer and Abdel-Magid (2015), higher
than that of Gebeyew et al. (2015) and similar to that of
Savrunlu and Denek (2016) who reported that NDF
content of tomato pomace was 55.23%.

Dry matter, organik matter or NDF digestibility are the
methods bywhich determining nutritive value of forages or
alternative feed sources. Tahseen et al. (2014) reported
that potential dry matter degradability of the mixture
tomato and cucumber greenhouse residues were 72%.
Chumpawadee (2009) stated that potential dry matter and
organic matter degradabilities of tomato pomace 63.5%
and 61.6%, respectively. The organic matter digestibility
value of tomato pomace estimated by using in vitro gas
production technique was 62% in a study conducted by
Mirzaei-Aghsaghali et al. (2011). In the present study,
IVTOMDpum value of DTP was the highest (72.50%)
whereas IVTOMDpm value of AH the lowest (56.80%).
Denek and Deniz (2004) reported that crude protein
content and in vitro organic matter digestibility value of
alfalfa hay were 15.19 and 57.93%, respectively. Deniz et
al. (2000) and Nantoume et al. (2001) stated that in vivo
organik matter digestibility of alfalfa hay was 58.56% and
59.20 %, respectively. The result of the present study for in
vitro true organic matter digestibility of alfalfa hay was
compatible with those of Denek and Deniz (2004), Deniz et
al. (2000) and Nantoume et al. (2001). Omer and Abdel-
Magis (2015) reported that OM digestibility of TMR
increased when DTP included to TMR at the percentage of
10 or 15. It has been also revealed that incorporation DTP
up to 15% may be useful in feeding lambs and dried
tomato waste could be used as a substitute for good
quality roughages, preferably in dried form in ration of
lambs. Abdollahzadeh and Abdulkarimi (2012) mentioned
that in vivo DM and OM digestibilities of alfalfa hay plus
concentrate mixture with two levels of mixed tomato and
apple pomace silage (15 and 30%) were better than that of
alfalfa hay plus concentrate mixture without mixed tomato
and apple pomace silage in dairy cows. In our study,
IVTOMDpm value increased in the mixtures formed AH
combined with increasing level of DTP. Namely, increasing
level of DTP in the mixtures was result in improvement of
IVOMDpwm value of the mixtures. This result is consistent
with that of Abdollahzadeh and Abdulkarimi (2012).

Keklikci and Selcuk (2018) reported that the average
IVNDFDpwm value of DTP for ruminants was 23.60%. In the
current study, the same parameter was found higher than
that of Keklikci and Selcuk (2018). Tuoxunjiang et al.
(2017) stated that NDF digestibility of the diet 10% corn
silage replaced by tomato pomace silage was not
significantly affected by the amount of tomato pomace in
the diet but this parameter tended to be higher than that of
control diet without tomato pomace silage. In the present

65



[Zehra SELCUK et al.]

Van Vet J, 2019, 30 (1) 63-66

study, IVNDFDpm values of DTP and the mixtures was
similar to each other and higher (P<0.05) than that of AH.
The higher digestibility values of the mixtures may be
caused by interaction between DTP and AH.

Finally, it may be concluded that DTP could be
incorporated at least 25% in alfalfa hay due to a positive
relationship between increasing levels of DTP in the
mixtures and IVTOMDpwm. However, further researches are
needed to determine the effects of DTP inclusions in
ruminant diets on in vivo digestion, ruminal fermentation
and performance of ruminants.
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ABSTRACT

This case was 5 month of age, 1 kg in weight and a hybrid male cat. In radiographic examination, coxofemoral
luxation and right Type-1 Salter Harris femur fracture were diagnosed. It was performed by methods of
Toggle pin in hip luxation and cross pin in Type-1 Salter Harris femur fracture respectively. A toggle pin was
inserted into the pelvic cavity through the acetabular tunnel formed first. Then the femoral tunnel was
created and the ends of 0.5 mm diameter monoflament nylon cord that connected to the Toggle pin were
passed through this tunnel and the joint motion was controlled by placing the caput femoris into the
acetabulum. Finally, the ends of the rope were fixed by knotting the caudolateral angle of the trochanter.
Type-1 Salter Harris femoral fracture was reached with a craniolateral approach to the knee joint. The distal
part of the femur was exposed in order to perform cross pinning and the medial and lateral condyles were
fixed by pins 2-3.2 mm in diameter. After the surgery, the hindlimb was supported with aluminium splint
bandage and the hip was covered with soft bandage. Routine postoperative medications carried out for one
week and the splint bandage removed after three weeks postoperatively. The patient could able to walk on
second day postoperatively and it was full weight bearing after bandage removal at 3rd week. Also on 3rd
week radiographs, fracture callus formation were evaluated as adequate and hip stabilisation was excellent.
Any postoperative complication was not observed.

Keywords: Cat, Coxofemoral luxation, Toggle pin, Salter Harris

0z

Bir Kedide Koksofemoral Luksasyon ve Tip-1 Salter Harris Femur Kiriginin Toggle
Pin ve Cross Pin Yontemleriyle Sagaltimi

Vakay1 5 aylik, 1 kg agirliginda, melez erkek bir kedi olusturdu. Radyografide sag koksofemoral ¢ikik ve sag
Salter Harris Tip-1 femur kirig1 belirlendi. Kal¢a ¢ikiginda Toggle pin ve Tip-1 Salter Harris femur kiriginda
capraz pin yontemleri ile fiksasyon uygulandi. Oncelikle olusturulan asetabular tiinelden pelvis bosluguna
Toggle pin yerlestirildi. Takiben femoral tiinel olusturularak Toggle pine bagh 0.5 mm ¢apli monoflament
naylon ipin uglar1 bu tiinelden gecirildi ve caput femoris asetabuluma yerlestirilerek eklem hareketi kontrol
edildi. Son olarak ipin uglar1 trohanter mayériin kaudolateral agisinda diigiimlenerek sabitlendi. Tip-1 Salter
Harris femur kiriginda kraniyolateral yaklasim ile diz eklemine ulasildi. Femurun distal bélimii agiga
cikarilarak 2-3.2 mm c¢apl pinler ile mediyal ve lateral kondiillerden femura ¢apraz civileme ile fiksasyon
yapildi. Ameliyat sonrasinda arka bacak aluminyum atelli bandaj ile desteklendi ve kal¢a bolgesi yumusak
bandaj ile korundu. Rutin postoperatij ila¢ uygulamalar1 bir hafta siireyle yapildi ve destekli bandaj 3 hafta
sonra c¢ikarildi. Hastanin ameliyattan sonraki ikinci giinde yiiriiyebildigi ve 3 hafta sonra bandaj
uzaklastirildiginda tam agirlik vererek basabildigi gozlendi. Ayn1 zamanda 3 hafta sonraki radyografilerde
kirik kallus olusumunun yeterli diizeyde ve kalca eklemi stabilizasyonunun ¢ok iyi oldugu degerlendirildi.
Postoperatif herhangi bir komplikasyona rastlanmadi.

Anahtar Kelimeler: Kedi, Koksofemoral luksasyon, Toggle pin, Salter Harris

INTRODUCTION %50-70 of cases that treated with closed reduction

Hip luxations occurs due to tear of ligamentum ossis

(Trostel et al. 2000). Various methods have been described
for open reduction as intraarticulary and extraarticulary

capitis femoris that inserting to fovea capi.tis. Although it _is (Lubbe and Verstraete 1990; Trostel et al. 2000; Martini et
most common treatment method, reluxation may occur in al. 2001; Demko et al. 2006; Cetinkaya and Olcay 2011;
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Tamburro et al. 2013; Ergin et al. 2016). Toggle pin
method has been described in 1953 by Knowles as an
intraarticulary technique (Piermattei et al. 2006) and it's
positive results have been reported (Cetinkaya and Olcay
2011; Tamburro et al. 2013; Ergin et al. 2016).

Salter-Harris fractures includes epiphyseal region of bone
and it's described five type of Salter-Harris fracture. Most
common type of Salter-Harris fracture is Type-1 in cats
(Kaya and Candas, 2000). It is used Steinmann pins,
intramedullary pin, cross pin, double pins intersecting at
one point and Rush pin-like application methods for
treatment of Type-1 Salter-Harris fractures (Cagatay and
Saglam, 2013). It was evaluated treatment with cross pin
and toggle pin methods performed to a cat that femur
fractured and hip luxated in the same hindlimb in this case
report.

CASE HISTORY

In the present case; a five months aged, one kg in weight,
mixed breed male cat that has it's right hindlimb
dysfunctional for a day, because of falling from highrise,
was evaluated for diagnosis and treatment. Lameness,
anormal mobility and crepitation of femoral and hip
regions were determined in clinical examination.
Radiographs  revealed a  Type-1  Salter-Harris
supracondylary femur fracture and craniodorsal luxation
of right coxofemoral joint (Figure 1 a,b). It was planned
toggle pin and cross pin methods for treatment of hip
luxation and femure fracture respectively.

Figure 1. a) Preoperative VD radiograph, b) Preoperative
ML radiograph

General anesthesia was provided with combination of
xylazine HCI (Alfazyne®, Egevet 20 mg/ml) 2 mg/kg IM
and ketamine HCl (Alfamine® Egevet 100 mg/ml) 10
mg/kg IM. It was used craniolateral approach in order to
expose coxofemoral joint. Remains of torn ligamentum
capitis ossis femoris were removed. Then the acetabular
tunnel created from the point that ligamentum teres
originated into pelvic cavity with a drill 3.5 mm in
diameter. From this hole; a 1 cm in lenght toggle pin that
made of 0.5 mm diameter Kirschner wire according to
Modified Knowles technique (Piermattei ve ark. 2006) was
placed into the pelvic cavity with 0.5 mm diameter
monofilament nylon rope (Oskar KYOTO DIL®, max.
resistence ~31kg) (Figure 2 a,b). Placement of toggle pin is
checked by pulling the double parts of rope together. Then,
the caput femoris externally rotated and femoral tunnel
was created with a 2 mm diameter drill by retrograde
orientation from fovea capitis to caudolateral of trochanter
major. After inserting of the ropes retrogradely to this
tunnel, joint reduction was made. Then the rope was
tightened by pulling and the joint was stabilised as tight as
to able to do normal joint movements. Finally; a 1 mm
diameter hole was opened to the trochanter major
transversally and the toggle pin application was completed
with fixation of reciprocating inserted of the ropes.
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Figure 2. a) Acetabular tunnel application, b) Femoral
tunnel application

A craniolateral approach was used in order to expose the
knee joint and distal part of femur and reduction has been
established. Fixation achieved by performing a 3.2 mm
diameter pin from lateral epicondylus to medial cortex of
distal femur and a 2 mm diameter pin from medial
epicondyle to lateral cortex (Figure 3 a,b).

Figure 3. a,b) Cross pin application

Figure 4. a) Postoperative VD radiograph, b)Postoperative
ML radiograph

Postoperative control radiography was performed (Figure
4 ab). The distal femur fracture fixation supported with
aluminium splint bandage and the hip was covered with
soft bandage. Cefazolin sodium (Sefazol®, Mustafa Nevzat,
Turkey) 22 mg/kg/12 hour IM postoperatively for seven
days and Tolfenamic acide tablets (Tolfedine®, Novakim,
Turkey) 4 mg/kg/day for five days orally. The bandage
removed after three weeks postoperatively and 3rd week
radiographs were taken. Fracture healing and callus
formation were evaluated as adequate. Hip stabilisation
was also excellent (Figure 5 a,b). The patient could able to
walk on second day postoperatively and it was full weight
bearing after bandage removal at 3rd week. There was no
complication in early and long term period.
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Figure 5a. Postoperative 3rd week VD radiograph

Figure 5b. Postoperative 3rd week ML radiograph

continuation of the growth period (Cagatay and Saglam
2013). In a study of force endurance measurements, it was
determined that the most resistant method was cross pin
in other methods that used in Type-1 Salter-Harris
fractures (Sukhiani et al. 1997). Also in the present case,
successful treatment was achieved with complete
reduction and stabilization when the cross pin method was
preferred. It was confirmed by observing of adequate
callus formation at fracture site and the hip joint not
reluxated radiographs on postoperative 3rd week.

It has been reported, the most common complication is
reluxation due to breakdown of used material in the toggle
pin technique and it occurs mostly 2nd-8th weeks (Demko
et al. 2006; Cetinkaya and Olcay 2011). Similar studies
have reported that if there is no any concurrent
orthopaedic or general problem, the patient starts to full
weight bearing at second day postoperatively (Cetinkaya
and Olcay 2011; Tamburro et al. 2013; Ergin et al. 2016).
However, the full weight bearing may be prolonged if there
is any orthopaedic or general disease (Ergin etal. 2016). In
the present case, there was no complication in
postoperative period and the patient was walking with full
weight bearing after bandage removal immediately. Also, it
was seen no complication at 5th month check up.

In conclusion, cross pin and toggle pin methods were
found to be a cheap and practical method combination for
clinician veterinarians in cases of concurrent femur
fracture and hip luxation in the same hindlimb.

DISCUSSION and CONCLUSION

Hip luxation is one of the most common traumatic luxation
type in small animal practice and mostly occurs
craniodorsally (Cetinkaya and Olcay 2011). In the present
case, the coxofemoral luxation was occured craniodorsally
too. Additionally, a concurrent Type-1 Salter-Harris femur
fracture was determined on the same hindlimb. Choosing
the appropriate method is important for the prognosis as
the supracondylar femur fractures do not prevent the
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