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Farkh sazan tiirlerinin kafes ve tank kosullarinda polikiiltiir

amach yetistirme olanaklarimin incelenmesi

Investigation of Culture Possibilities of Different Carp Species
in Cage and Tank Conditions for Polyculture

OZET

Tank ve Kafes sistemleri olmak tizere iki farkli yetistirme ortaminda 3 farkl: sazan tiiriiniin
(Aynal1 sazan, pullu sazan ve ot sazani), 90 giinliik besi sonrasi yetistiricilik performanslart
karsilagtirilmistir. Deneme Cukurova Universitesi Su Uriinleri Uretim ve Arastirma
istasyonunda Temmuz ve Eyliil aylar: arasinda gergeklestirilmistir. Denemede 2 g’lik aynali
sazanlar (AS) Cyprinus carpio, 3 g civarinda pullu sazanlar (PS) Cyprinus carpio ve 3-4 g
civarinda baglangi¢ agirligi olan ot sazanlari (OS) Ctenopharyngodon idellus kullanilmustir.
90 giinliik besleme sonrasinda gruplar i¢inde en yiiksek Spesifik biiylime oranina (SGR)
kafeslerde yetistirilen OS grubunda (2,06+0,3 %giin) ile ulasilirken onu AS grubu bireyleri
(1,93+0,01 %giin) izlemistir. Tank sisteminden 568,9 kg/m® iiriin hasat edilirken kafes
sistemlerinden 582,4 kg/m?® iiriin elde edilmistir (P>0,05). Oransal biiyiime degerleri
acisindan en yiliksek biiyiime oranina kafes sistemlerinde yetistirilen OS grubunda
(565,57+16,54) ulasilirken onu sirayla kafeslerde yetistirilen AS grubu (470,6£16.,48) ve
tanklarda yetistirilen PS grubu (399,74+6,73) izlemistir (P<0.05). Polikiiltiir sartlarinda
tiirler agisindan degerlendirme yapildiginda pullu sazanlar i¢in yetistirme ortaminin kafes
ya da tank olmasi ile her hangi bir fark gézlenmemistir. Bunun yani sira aynali sazan ve ot
sazanlar1 i¢in ise kafes sistemlerinde yetistirilmesi tank ortaminda yetistirilmesine gore ¢ok
daha iyi sonu¢ vermistir.

Anahtar kelimeler: Ag Kafes, Fiber Tank, Polikiiltiir, Ot Sazani, Aynali sazan, Pullu sazan

ABSTRACT

In two different breeding environments including tank and cage systems, 3 different carp
species (mirror carp, common carp, and grass carp), and 90 days post-fattening performance
were compared. The experiment was carried out at Cukurova University Aquaculture
Production and Research Station between July and September. In the experiment,
commercial carp feeds containing 36% Crude protein and 11% crude oil were used and
feeding was carried out twice a day. In the experiment, 2-mirro carp (MC) Cyprinus carpio,
3 g of common carp (CC) Cyprinus carpio and 3-4 g of grass carp (GC) Ctenopharyngodon
idellus were used. The experimental groups were stocked together in cages and tanks with
25 fish / m® (10 MC + 10 CC + 5 GC). At the end of the 90 day feeding period, in the GC
group (2.06 + 0.3% days), the highest specific growth rate (SGR) was reached in cages,
followed by MC group (1.93 £ 0.01% day). 568.9 g/m?® yield from the tank system, 582.4
kg/m? yield was obtained from the cage system (P>0.05). The highest growth rate in terms
of proportional growth values was reached in the GC group (565.57 + 16.54), which was
grown in lattice systems, while the MC group (470,6 & 16,48) grown in cages and of the CC
group grown in tanks (399.74 £ 6.73) (P<0.05). When evaluated in terms of species under
polyculture conditions, no difference was observed with the cage or tank being the growing
medium for common carp. In addition to this, for the mirror carp and grass carp, the culture
in the cage systems was much better than the cultivation in the tank environment.
Keywords: Carp, Fiber Tank, Net Cage, Polyculture, Grass carp, Mirror carp.
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Farkli sazan tiirlerinin polikiiltiir amacl yetistirme olanaklar

GIRIS

Sazan, Orta ve Ge¢ Roma doneminde liiks bir
yiyecektir ve orta ¢agda orug sirasinda tiiketilmistir.
Baliklar Romalilar tarafindan depolama havuzlarinda
(‘piscinae') ve daha sonra Hiristiyan manastirlari
tarafindan insa edilen balik havuzlarinda tutulmustur.
En biiyiikk bireyler damizlik olarak segilmistir. 12.
ylizyildan 14.  yilizyilin kadar,
evcillestirmeye dogru ilk adimlar: atilarak ve istemsiz
olarak yapilan yapay seleksiyonlar ger¢eklestirilmistir.
Kontrollii yari-dogal golet yetistiriciligi ile sazan

ortalarina

yavrularinin yetistiriciligi 19. ylizyllda Avrupa'da
baslamistir (FAO 2015).

Cyprinidler Cin'de 2000 yildan fazla bir siiredir
yetistirilmekte ve burada goletlerde tutulmaktadir.
Goletler, nehirlerden gelen yavrular ile diizenli olarak
polikiiltiirel
yetistirme teknolojisi uygulanmistir. Son zamanlarda
sazan yetistirme alanlarmin ¢ogunda adi

stoklanmis ve dogal yeme dayal

Sazan

tretilmektedir. Avrupa'da yaklasik 30-35 yerli adi
sazan varyetesi vardir. Cin'de birgok varyete
bulunmaktadir. Simdiye kadar bilimsel olarak

incelenmemis ve tamimlanmamis bazi Endonezya
sazan alt tiirleri vardir (FAO 2015).

Sazan tiirleri gliniimiizde halen ticari potansiyelini
koruyarak artirmaktadir. 2015 FAO verilerine gore
toplam 19 milyon ton iiretime ulasilmistir (FAO 2015).
Bu degerlerin 2030 yillarina gelindiginde 21 milyon
tonu bulacagi tahmin edilmektedir (Msangi ve ark.,
2013). Ozellikle Cin ve Giiney Dogu Asya iilkeleri
Avrupa kitasindan da Cekya ve Macaristan ciddi
iireticiliklerini korumaktadirlar. Sazan tiirleri arasinda
ot sazan1 Ctenopharyngodon idellus 5,82 milyon ton
ile en fazla tiretilen tiirdiir. Bunu 5,125 milyon ton ile
adi sazan Cyprinus carpio izlemektedir. Sazanlarin
aligkanliklar1  kiilttir uyum
yetenekleri, kolay tiretilebilmeleri, iiretim sartlarina
dayanikliliklari, iklimsel ve cografik dagilim
bakimindan avantaj sahibi olmalari tiim kitalarda
yaygin olarak iiretilebilmelerini miimkiin kilmaktadir.

beslenme ortamina

Ozellikle beslenme aligkanliklar1 geregi bitkisel
kaynaklardan daha iyi yararlanmalarnn ve hayvansal
besin kaynaklarina gereksinimlerinin diger tiirlerden
daha az olmasi, yem degerlendirme yetenekleri
konusundaki avantajlar1 sadece giiniimiizde degil belli

ki ontimiizdeki yillarda da 6nemini giderek artiracak ve
titketimlik balik tiretimine ciddi bir enstriiman olmaya
devam edecektir. Sazanlarin polikiiltir amaciyla
kullanilmas1 konusunda ¢okca Ornek mevcuttur,
tilapialarla (Polat ve ark., 1995), pekin ordekleri ile
(Tekelioglu 2005; Azim ve Wahab, 2003), kocabas
sazan, hint sazan1 ve catla catla (Afzal ve ark.,2007)
gibi tiirlerle cok amaclh olarak birlikte yetistiriciligi
denenmistir.

Giiney Asya’da polikiiltiirler arasinda Rohu Labeo
rohita (Hamilton), catla Catla catla (Hamilton) ve
mrigal Cirrhinus cirrhosus (Bloch) gibi bir ¢ok
popiiler olan tiir vardir (Uddin ve ark., 1994; Miah ve
ark., 1997; Kanak ve ark., 1999). Bununla birlikte,
tretim sistemleri siirekli degismektedir. Giiniimiizde
Rohu daha yiiksek bir tiiketici tercihi ve pazar degerine
sahip oldugundan ciftciler stoklamak icin Rohuyu
tercih ederler. Bunun yani sira ciftciler dipten
beslenmesi nedeniyle adi sazani da stoklamak igin
tercih etmektedirler. Bunlarla beraber mrigal sazan ve
diger iki tiir 3 lii kombinasyonla yetistirildiklerinde tek
yetistiriciliginden daha yiiksek verim alindigi
bildirilmistir (Dewan ve ark., 1985; Wahab ve ark.,
1995; Milstein ve ark., 2002). Wahab ve ark., (2002)
Rohu, catla, punti puntius sophore (Hamilton),ile
birlikte  yetistiriciligi
gerceklestirmislerdir. Denemede yar1-yogun polikiiltiir
sistemi i¢inde adi ile Rohu’nun birlikte
yetistirildigi sistem mirigal sazandan % 60 daha
yiiksek bir verim elde edebilmistir.

lizerine bir deneme

Sazan

Sazan agirlhikli olarak makroinvertebrat ve
zooplanktonlarla  bentik  beslenen  bir  dipten
beslenicidir (Tang, 1970; Spataru ve digerleri, 1980;
Hepher ve Pruginin 1981; Spataru ve ark., 1983).
Ancak bununla beraber suni yem uygulandiginda,
sazan kolaylikla disaridan beslemeyi kabul eder
(Yashouv ve Halevy, 1972; Spataru ve ark., 1980;
Schroder, 1983; Milstein ve Hulata, 1993). Ot sazani
ve adi sazan gida ve beslenme aligkanliklari, genel
beslenme ve yem durumuna gore farklilik gosterebilir.
Bu da havuzlarda dogal besin gida kullanilabilirligini
artirabilir (Yashouv, 1971; Milstein ve ark., 1988,
2002). Bu gibi ilkeler yaygin olan kabul edilmektedir,
ancak sayilara ve verilere gereksinim duyulmaktadir.
Bununla birlikte, gida temini ve yem tiiketimi sazan

e
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yogunlugu ve kantitatif etkileri tam olarak
bilinmemektedir (Wahab ve ark., 1995; Milstein ve
ark., 2002). Gergekten de, polikiiltiir caligmasi yapilan
havuzlarda besin ag1 ekoloji kantitatif iligkisini analiz
etmeye calisan ¢ogu calisma sindirim sistemindeki
farkli besin 6gelerinin yiizdelerini onemsemektedir.
(Dewan ve ark.,1991; Wahab ve ark.,1995; Azim ve
ark.,2004).

Su triinleri yetistiriciligi diinyada en hizl biiyiiyen
sektorler arasinda gelmektedir. Sektordeki bu
bliylimeyi devam siirdiiriilebilir hale getirmek icin
birgok balik tliri yetistiricilik  faaliyetlerinde
degerlendirilmektedir. Ayrica son zamanlarda birgok
dogal ve sentetik katki maddeleri de arastirillmaktadir.
Bu c¢alismalara ek olarak verilen yemlerin ve
yetistiricilik sistemlerinin baliklarin besin igerigi, yag
asidi profili ve raf dmriine etkileri de oldukga fazla
calisilmaktadir (Dikel ve ark., 2010; Ozsahinoglu ve
ark., 2013; Oz ve Dikel 2015; Oz, 2016; Tasbozan ve
ark., 2016; Oz ve ark., 2017; Biiyiikdeveci ve ark.,
2018; 0z 2018; Oz ve ark., 2018a; Oz ve ark., 2018b;).

Tiirkiye’de her ne kadar balik yetistiriciligi sazan
tiirleri ile baslamis olsa da sazan yetistiriciligi ile ilgili
¢ok fazla ¢alisma bulunmamaktadir. Gerek beslenme
aligkanliklari, gerekse diisiik su kalitesi istegi gibi
sebeplerden dolay1 sazan tiirleri ile ilgili yetistiricilik
calismalarina ¢ok fazla ihtiyagc duyulmaktadir.
Ozellikle tarim ve orman bakanligmin 2019 yili su
iirtinleri destekleri kapsaminda sazanin 6zel bir yeri
olmasi bu tarz calismalar1 daha da Onemli hale
getirmektedir.

MATERYAL VE METOT

Calisma Cukurova Universitesi Su Uriinleri Fakiiltesi,
Dr. Nazmi Tekelioglu Tatlisu Uriinleri Uretim ve
Arastirma Istasyonu’nda, kanal suyu ve yer alt1 suyu
kullanilarak, fiber tanklarda ve havuz i¢ine
yerlestirilmis kafeslerde vyiiriitiilmiistiir. Onceden
projelenmis deneme dizayni, deneme Oncesi yapilan
calismalar, deneme baslangici verileri ve deneme
periyodu asagida belirtilmistir.

Deneme Gruplari

Tank grubu: Pullu sazan (10 adet) + Aynali sazan (10 adet)
+ Ot sazani (5 adet)

Kafes Grubu: Pullu sazan (10 adet) + Aynali sazan (10 adet)
+ Ot sazani (5 adet)

Her bir grup 3
Arastirmanin yapilacagi fiber tanklar 800 litre, kafesler
1 m® hacme sahiptir (bunun %80’i suyun iginde
kalacak sekilde konuslandirilmistir).

tekerriirden  olugsmaktadir.

Gruplara stoklama yapilirken balik sayilar1 ve stok
25 adet/tank veya kafes seklinde
tutulmustur. Deneme baglangi¢ 6lciimiinden bir giin
sonra baglamistir. Deneme 90 giin stirmiistiir. Baliklar

yogunluklari

giinliilk olarak sabah 09:00, 6glen 12:00 ve aksam
16:00
Beslemeden oOnce su sicakliklart ve suyun oksijen
miktar1 OxyGuard® marka oksijen-metre kullanilarak

olmak iizere ¢ 0gin beslenmislerdir.

giinde 3 defa ol¢iilmiistiir. 90 giinliik sicaklik degisim
grafigi sekil 1 de gdsterilmistir. Yine 90 giinliik sudaki
oksijen seviyesinin degisimi sekil 2 de gosterilmistir.

Sekil 1. Giinliik su sicaklig1 degisimi

Figure 1. Daily water temperature change
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Sekil 2. Denemede 6lgiilen suyunun giinliik ¢oziilmiis oksijen miktar: degisimi
Figure 2. Daily dissolved oxygen amount change in water measured in experiment

Her 15 giinde bir ara 6l¢iim yapilarak baliklarin 2
haftalik biiyiime performanslarma bakilmistir. Ara
Olciimlerdeki veriler her bireyin tek tek tartilmasiyla
elde edilmistir. Denemede ticari bir markanin 4 mm’lik
sazan yemi kullanilmistir, yeminin besin igerigi tablo
lde verilmistir. Deneme siiresi boyunca su akisi
kaynak suyuyla saglanmakla beraber tanklarin hepsine
hava besleme hatlari kurulmustur. Hava besleme
hatlari, hava kompresorii (blower) araciligiyla
saglanmistir. Tanklar igerisindeki havalandirma
baglanan akvaryum hortumu ucuna gecirilen hava
taglariyla yapilmistir. Kafes sistemleri igin ise her
hangi bir havalandirma etkinligi yapilmamis olup
stirekli akintili su ile havuz sistemi suyu tazelenmistir.

Analizler

Denemelerin sonunda biiyiime ve yem tiiketimi ile
ilgili yapilacak olan hesaplamalar asagidaki gibidir.

Canli Agirlik Kazanci (%)= (Final agirhig: - Baslangic
agirhgn)™ x 100

Gunlik Canli Agirlik Kazanci= (Final agirligi -
Baslangi¢ agirlig) x giin’?

Spesifik Biiyiime Orani: SBO (%g giint)= [Ln(final
agirhgr) - Ln(baslangig agirhigi)] x (giin) x 100

Yem Degerlendirme Orani (FCR)= (Tiiketilen yem
miktari) x (Canh agirhik kazanci)?

Yasama Orani(Y O) = (Deneme sonundaki balik say1st1)
x (Deneme basindaki balik sayis1)* x 100

Oransal Agirhik Artisi= [(Final agirligi) - (Baslangig
agirhgi)] x (Baslangig agirlign)™* x 100

Tablo 1. Denemede kullanilan ticari sazan yemi igerigi
Table 1. The content of the commercial feed used in the trial

Analitik Bilegenler

Nem (%) 10

Ham Protein (%) :35
I;iom Yag (%) 6
vHam Seliloz (%) 4
Ham Kal (%) ?10

Brat E. (kcal/kg)

Istatistik hesaplamalari

Deneme sonucunda elde edilen veriler SPSS istatistik
programinda one-way ANOVA (tek yonlii varyans
analizi) ile analiz edilmistir. Gruplar arasinda Final
agirhigl, Canli agirlik kazanci, Giinliik canli agirlik
kazanci agisindan karsilagtirmalar ayni tiirler arasinda
yapilmistir. Yani aynali sazan bireyleri diger gruptaki
aynali sazanlarla (Student T testi) karsilagtirilmis ve
ona gore harflendirilmistir. Oransal degerler (SGR ve

N
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Oransal Agirlik Artisi) i¢in ise tiim gruplar (6 deneme
grubu) birbirleriyle Duncan ¢oklu karsilastirma testi ile
karsilagtirilmistir. Yem Degerlendirme Orani igin ise
polikiiltiir gruplar1 yani tank ve kafes ortamimda
yetistirilen iki polikiiltir grubu Student T testi ile
karsilastirilmaistir.

BULGULAR
Baliklarin biiyiime performansi

Deneme 90 giinliik besleme sonunda kafes ve tank
sisteminde yetistirilen aynali pullu ve ot sazanlarindan
polikiiltir =~ kombinasyonlarinin besi
performanslari karsilastirilmagtr. Tki farkl
yetistiricilik ortaminin test edildigi calismada elde

olusan

edilen veriler ¢izelge 2 de verilmistir.

Canh agirhk artisa

Tanklarda ve kafeslerde sazanlarin polikiiltiir amacryla
yapilan yetistiriciliginde polikiiltiir gruplarindan kafes
sistemlerinde olanlarin daha iyi biiyiidiigii saptanmistir
(Sekil 3) . Detaylarina bakildiginda kafes sistemlerinin
ot sazanlarinda (%565,57£16,5) digerlerine gore daha
olumlu yonde etkiledigi gozlenmistir (P<0.05). Pullu
sazanlarda polikiiltiir amaciyla kafes (%349,84+13,2)
ve tank (%350,01+10,3) sistemlerinde yetistirilmeleri
arasimnda her hangi bir fark gézlenmemistir (P>0.05).
Ayna sazanlar i¢in ise kafes
(%470,6£16,4) biiylimenin tank sistemine
(%258,36+12,8) gore daha yiiksek oldugu sonucu
bulunmustur (P<0.05).

sistemlerinde

Tablo 2 Tank ve kafeslerde yetistirilen sazan polikiiltiir gruplarmin besi performanslari
Table 2 Growth performance of carp polyculture groups grown in tanks and cages

Performans Tank
Degerleri Aynali Sazan  Pullu Sazan
Baslangic Agr. (g)  1,98+0,02 2,78+0,01
CAK (g) 5,140,294 9,742,842
SGR %giin 1,41+0,032 1,67+0,01°
Oransal AA% 258,36+12,8%  350,01+10,3°
Giinliik CA 0,056+0,003~  0,108+0,032
FCR_ 2,84+0,40%*
Top Uriin(g/m?®) 568,9+0,01*

Kafes
Ot Sazani Aynali Sazan  Pullu Sazan Ot Sazam
4,71+0,52 1,83+0,1 2,7+0,1 2,99+0,77
17,81£3,02*%  8,32+1,078 9,67+0,542 16,09+1,52%*
1,74£0,23%  1,93+0,01¢ 1,67+0,2° 2.,06+0,3¢
399,74+6,7°  470,6+16,4 349,84+13,2°  565,57+16,5°
0,201£0,03*  0,09+0,018 0,107+0,006% 0,178+0,01**

2,7+0,44*

582,4+0,03*

Farkli harf ve karakterler ortalamalar arasindaki farkin 6nemini isaret etmektedir.
CAK: Canli agirlik Kazanci, SGR: Spesifik Bilyiime Orani, Oransal AA: Oransal Agirlik Artisi, FCR: Yem Degerlendirme Orani

Giinliik Canh Agirhk Kazanclar:

Aynali sazanlarda kafes sistemlerinde daha fazla
giinlik canli agilik elde edilirken (P<0,05), ot
sazanlarinda ise tank ortaminda yetistirilenler daha
fazla giinlik canli agirhk kazanct saglamislardir
(P<0,05) Pullu sazanlar i¢in ise sistemler arasinda elde
edilen degerlerde bir fark gozlenmemistir (P>0,05).
Yasama Oram

Denemede  herhangi  bir  6lim
karsilagilmamistir

olgusuyla

Spesifik Biiyiime Orani

Yiizde olarak giinliik biiyiime degerine bakildiginda en
kafeslerde yetistirilen ot
sazanlarindan (2,06+0,3) elde edildigi gorilmustiir
(Sekil 4). Bununla birlikte kafes

iyi degerlerin yine

sistemlerinde

yetistirilen aynali sazanlardan elde edilen 1,93+0,01
0%/giin lik deger ot sazanlar ile benzer (P>0,05) ve
diger gruplardan ise farkli bulunmustur (P<0,05).

Sekil 4.Sazan Polikiiltiir gruplarmim Kafes ve Tank
sistemlerinde gostermis olduklar1 SGR performanslari.
Figure 4. SGR performances of Carps polyculture groups
in Cage and Tank systems




Farkli sazan tiirlerinin polikiiltiir amacl yetistirme olanaklar
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Sekil 3. Kafes ve tank ortamlarinda yetistirilen sazan polikiiltiir gruplarin biiytime egrileri
Figure 3. Carp polyculture grown in cage and tank conditions growth curves of groups

Toplam Hasat

Iki farkli {iretim sistemi olan tank ve kafeslerde
yetistirilen polikiiltiir gruplarin elde edilen toplam
iiriine bakildiginda sistemlerin 6nemli diizeyde bir fark
yaratamadigi gozlenmistir. Tank sisteminden 568.9
g/m? iiriin hasat edilirken kafes sistemlerinden de
582,4 g/m3iiriin elde edilmistir (P>0,05).

Yem Degerlendirme Orani

Gruplar arasinda yem degerlendirme orani agisindan
gozlemler yapilmis (Sekil5), kafes ve tank sistemleri
arasinda Onemli diizeyde bir fark olusmadig
gozlemlenmistir  (P>0,05). Sadece son gdzlem
doneminde Sekil 5 den de goriilecegi lizere mevsimsel
degisikligin de etkisi ile kafes sistemlerinde yetistirilen
polikiiltiir  grubunun ¢ok daha iyi bir yem
degerlendirme sagladig1 gézlemlenmistir.

SONUC VE TARTISMA

Doksan giinliik besi periyodu sonunda kafes ve tank
sistemlerinde yetistirilen sazan polikiiltiir gruplarinin
biyime ve yem degerlendirme performanslari
degerlendirilmistir. Su siitununun farkh boliimlerinden
beslenme yapabilen aynali sazan, adi sazan ve ot sazani
yavrularmin birbirleri ile uyum igerisinde farkli
ortamlardaki performanslarina bakilan ¢aligmada elde
edilen veriler Nandeesha ve ark.,(1994); Milstein ve

ark (2002) ile uyum igerisindedir. Denemede test

edilen tank ve kafes kiiltiir
yetistiricilik ¢alismasina konu olmustur (Kiris ve Dikel
2002; Dikel 2005; Dikel 2009).

sistemleri  birgok

g

4

]
mTank
2 I I II = Kafes
i II I
1 2 3 4 L) =1

Sekil 5. Deneme Gruplarinin Gostermis olduklart Yem
Degerlendirme Performanslari
Figure 5. Feed Conversion Performances of Trial Groups

-

Kafes sistemleri ag gozleri ve su siitunu araciligi ile
yetistiricilikte ciddi bir avantaj olusturmaktadir (Dikel
2002). Tank sistemleri ise yogun yetistiricilige olanak
saglamas1 bakimindan yetistiricilikte gliniimiizde
tercin  edilmektedir. SGR degerleri agisindan
denemede elde edilen degerler Anton-Pardo ve ark.,
2014 nin bildirdigi (0,35 ve 0,37) degerlerden daha iyi
oldugu goriilmektedir. Aynali sazanlarda ve ot
sazanlarinda kafes sitemleri daha iyi SGR olusmasini
desteklerken adi sazanlarda iki sistem arasinda fark
olusmamistir.  Cogunlukla  toprak  havuzlarla
smirlandirilmis  olan sazanin yetistirme teknigi,
normalde, Ug¢ tiirlii polikiiltiir sistemler igindeki diger
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iki Hint major sazam ile ve bazi durumlarda, ti¢ Hint
major sazanini igeren alt1 tiirlii bilesik sazan kiiltiirii ile
de bir iretim sistemi iginde yetistirilebilir
(Nandeesha,ve ark.,1994). Tank sistemleri ve kafes
sistemleri birgok balik tiirii i¢in karsilagtirmali olarak
denemis ve farkli sonuglar elde edilmistir (Kiris ve
Dikel 2002). Bu calismada da tank sistemleri besi
performansi agisindan kafes sistemlerine gore geride
kalmistir. Kafes sistemleri 6zellikle aynali sazan ve ot

sazanl yavru yetigtiriciligi icin tercih edilebilir

goriinmektedir.

KAYNAKLAR

Afzal, M., Rab, A., Akhtar, N., Khan, M. F., Barlas, A.,
& Qayyum, M. (2007). Effect of organic and inorganic
fertilizers on the growth performance of bighead carp
(Aristichthys nobilis) in polyculture system. Int J Agric
Biol, 9(6), 931-933.

Anton-Pardo, M., Hlavaé, D., Masilko, J., Hartman, P.,
& Adamek, Z. (2014). Natural diet of mirror and scaly
carp (Cyprinus carpio) phenotypes in earth ponds. Folia
Zoologica, 63(4), 229-238.

Azim, M. E., & Wahab, M. A. (2003). Development of a
duckweed-fed carp polyculture system in Bangladesh.
Aquaculture, 218(1-4), 425-438.

Azim, M. E., Rahaman, M. M., Wahab, M. A., Asaeda,
T., Little, D. C., & Verdegem, M. C. J. (2004).
Periphyton-based  pond  polyculture  system: a
bioeconomic comparison of on-farm and on-station
trials. Aquaculture, 242(1-4), 381-396.

Biiyiikdeveci, M. E., Balcazar, J. L., Demirkale, I., &
Dikel, S. (2018). Effects of garlic-supplemented diet on
growth performance and intestinal microbiota of
rainbow trout (Oncorhynchus mykiss). Aquaculture,
486, 170-174.

Dewan, D., Wahab, M. A., Beveridge, M. C. M.,
Rahman, M. H., & Sarkar, B. K. (1991). Food
selection, electivity and dietary overlap among
planktivorous Chinese and Indian major carp fry and
fingerlings grown in extensively managed, rain-fed
ponds in Bangladesh. Aquaculture Research, 22(3), 277-
294,

Dewan, S., Miah, M. J. U., & Uddin, M. N. (1985). Studies
on the food and feeding habits of Cyprinus carpio I1. diel
and seasonal patterns of feeding of the fish. Bangladesh
J Aquac. 6-7, 11-18.

Dikel, S. (2002). Su Uriinlerinde Mekanizasyon Cukurova
Universitesi Su Uriinleri Fakiiltesi Ders Kitaplar1 Yayin
no 12. Adana. Lotus Yayincilik

Dikel, S. (2005). Kafes Balik¢ilig1. Cukurova Universitesi
Su Uriinleri Fakiiltesi Ders Kitaplar1 Yayn, 18.

Dikel, S. (2009). Tilapia Yetistiriciligi. TC Tarim ve Koy
isleri Bakanlhigi. Tarimsal Uretim Gelistirme Genel
Midirligi. ANKARA.

Dikel, S., Unalan, B., Eroldogan, O. T., & Hunt, A. O.
(2010). Effects of dietary L-carnitine supplementation
on growth, muscle fatty acid composition and economic
profit of rainbow trout (Oncorhynchus mykiss). Turkish
Journal of Fisheries and Aquatic Sciences, 10(2), 173-
180.

FAO (2015). Aquaculture topics and activities. Aquaculture
resources. In: FAO  Fisheries and  Aquaculture
Department [online]. Rome. Updated 29 December
2015. [Cited 12 March 2019].

Hepher, B. and Pruginin, Y. (1981). Commercial Fish
Farming. A Wiley-Interscience Publication, John Wiley
and Sons, New York, USA. 261 pp.

Kanak, M. K., Dewan, S., & Salimullah, M. (1999).
Performance of exotic fishes with Indian major carps in
polyculture ~ under  three  different  species
combinations. Bangladesh J. Fish, 22, 1-6.

Kiris, G. A., & Dikel, S. (2002). Fiber tank ve beton havuza
yerlestirilmis ag kafeslerdeki gokkusagi alabaliklarmin
(Oncorhynchus  mykiss  Walbaum, 1792) besi
performanslar1 ve karkas kompozisyonlari. EU Journal
of Fisheries & Aquatic Sciences, 19(3-4), 371-380.

Miah, M. S. (1997). Effect of stocking ratios on the growth
and production of fishes in mixed polyculture system.
Bangladesh J Fish, 20, 135-138.

Milstein, A., Wahab, M.A., Rahman, M.M. (2002). The
effect of common carp, Cyprinus carpio (L.) and mrigal,
Cirrhinus mrigala (Hamilton) as bottom feeders in major
Indian carp polycultures. Aquaculture Research. 33,
547-556

Milstein, A., & Hulata, G. (1993). Factor analysis and
canonical correlation analysis of fish production in
commercial farms in Israel. Multivariate Methods in
Aquaculture research: case studies of tilapia in
experimental and commercial systems. ICLARM Stud.
Rev, 20(221), 119-160.

Milstein, A., Hepher, B., & Teltch, B. (1988). The effect
of fish species combination in fish ponds on plankton
composition. Aquaculture Research, 19(2), 127-137.

Msangi, S., Kobayashi, M., Batka, M., Vannuccini, S.,
Dey, M. M., & Anderson, J. L. (2013). Fish to 2030:
prospects for fisheries and aquaculture. World Bank
Report, 83177(1), 102.

Nandeesha, M. C., De Silva, S. S., Murthy, D. K., &
Dathatri, K. (1994). Use of mixed feeding schedules in
fish culture: field trials on catla, Catla catla (Hamilton-
Buchanan), rohu, Labeo rohita (Hamilton), and common
carp, Cyprinus carpio L. Aquaculture Research, 25(6),
659-670.

R —



Farkli sazan tiirlerinin polikiiltiir amacl yetistirme olanaklar

Oz, M. (2016). Nutrition and gender effect on body
composition of rainbow trout  (Oncorhynchus
mykiss). Journal of Advances in VetBio Science and
Techniques, 1(1), 20-25.

Oz, M. (2018). Effects of garlic (Allium sativum)
supplemented fish diet on sensory, chemical and
microbiological properties of rainbow trout during
storage at— 18 C. LWT, 92, 155-160.

Oz, M., Dikel, S. (2015). Comparison of body compositions
and fatty acid profiles of farmed and wild rainbow trout
(Oncorhynchus mykiss). Food Science and Technology,
3(4), 56-60.

Oz, M., Dikel, S., & Durmus, M. (2018)b. Effect of black
cumin oil (Nigella sativa) on the growth performance,
body composition and fatty acid profile of rainbow trout
(Oncorhynchus mykiss). lranian Journal of Fisheries
Sciences, 17(4), 713-724.

Oz, M., Dikel, S., inanan, B. E., Karasahin, T., Durmus,
M. U. Y., & Ugar, Y. (2017). Borik asidin gékkusag1
alabaligi (Oncorhynchus mykiss)'nin hepatosomatik ve
viserosomatik indeks degerleri iizerine etkileri. Journal
of Advances in VetBio Science and Techniques JAVST,
2(1), 6-10.

Oz, M., Inanan, B. E., & Dikel, S. (2018)a. Effect of boric
acid in rainbow trout (Oncorhynchus mykiss) growth
performance. Journal of Applied Animal Research,
46(1), 990-993.

Ozsahinoglu, I., Eroldogan, T., Mumogullarinda, P.,
Dikel, S., Engin, K., Yilmaz, A. H., & Sirkecioglu, A.
N. (2013). Partial replacement of fish oil with vegetable
oils in diets for European seabass (Dicentrarchus labrax):
effects on growth performance and fatty acids profile.
Turkish Journal of Fisheries and Aquatic Sciences,
13(5), 819-825.

Polat, A., Dikel, S., Tekelioglu, N., & Polat, S. (1995).
Aynal1 Sazan (C. carpio) ve Tilapialarin (O. niloticus)
Farklt Stok Kombinasyonlarinda Polikiiltiir
Yetistiriciligi. CU Ziraat Fakiiltesi Dergisi, 10(1), 109-
120.

Schroeder, G.L. (1983) Sources of fish and prawn growth
in polyculture ponds as indicated by delta C analysis
Aquaculture, 35 pp. 29-42

Spataru, P., Hepher, B., & Halevy, A. (1980). The effect
of the method of supplementary feed application on the
feeding habits of carp (Cyprinus carpio L.) with regard
to natural food in ponds. Hydrobiologia, 72(1-2), 171-
178.

Spataru, P., Wohlfarth, G. W., & Hulata, G. (1983).
Studies on the natural food of different fish species in
intensively manured polyculture ponds. Aquaculture, 35,
283-298.

Tang, Y. A. (1970). Evaluation of balance between fishes
and available fish foods in multispecies fish culture

ponds in Taiwan. Transactions of the American
Fisheries Society, 99(4), 708-718.

Tasbozan, O., Gok¢ce, M. A., & Erbas, C. (2016). The
effect of different growing conditions to proximate
composition and fatty acid profiles of rainbow trouts
(Oncorhynchus mykiss). Journal of applied animal
research, 44(1), 442-445.

Tekelioglu, N. (2005). i¢ su baliklar1 yetistiriciligi:(soguk
ve sicak iklim baliklar1). Adana Nobel Kitabevi, 278.

uddin, M. S., Miah, M. S., & Alam, M. S. (1994). Study
on production optimization through polyculture of
indigenous and exotic carps. Bangladesh J. Train. Dev,
7(2), 67-72.

Wahab, M. A., Ahmed, Z. F., Islam, M. A., Hag, M. S.,
& Rahmatullah, S. M. (1995). Effects of introduction
of common carp, Cyprinus carpio (L.), on the pond
ecology and growth of fish in polyculture. Aquaculture
Research, 26(9), 619-628.

Wahab, M. A., Rahman, M. M., & Milstein, A. (2002).
The effect of common carp, Cyprinus carpio (L.) and
mrigal, Cirrhinus mrigala (Hamilton) as bottom feeders
in major Indian carp polycultures. Aquaculture
Research, 33(8), 547-556.

Yashouv A., (1971) Interaction between the common carp
(Cyprinus  carpio) and the  silver carp
(Hypophthalmichthys molitrix) in fish ponds Bamidgeh,
23, pp. 85-92.

Yashouv, A., & Halevy, A. (1972). Experimental studies of
polyculture in 1971. Bamidgeh, 24(2), 31-39.




Journal of Advances in VetBio Science and Techniques

Isolations of Shewanella and Aeromonas Species from Silver
European Eel Fish (Anguilla anguilla Linnaeus, 1758)

Giimiis Avrupa Yilan Bahg (Anguilla anguilla Linnaeus,
1758)’ndan Shewanella ve Aeromonas Tiirlerinin izolasyonlar:

ABSTRACT

The aim of this study is to inform isolations of Shewanella putrefaciens, Aeromonas sobria
and Aeromonas veronii from the silver European eel fish (Anguilla anguilla) caught from the
Gulf of Antalya, Turkey. Three silver eel fish samples as freshly dead (mean weight 75 g)
were obtained by a local fisherman. For presumptive identification of the bacterial strains, the
strains were identified using a variety of phenotypic characteristics. The further identification
of the strains was performed with PCR. Clinically, the silver eel samples showed pale gills,
losses of scale, necrotic lesions on dorsal, hemorrhagies on the jaws, lateral and ventral sides
of the body and around the anus and hemoragic anal fin. At necropsy, the fish had enlarged
and pale spleen and the gastrointestinal tract was empty. After 72 hours, 10 bacterial strains
were isolated. 6 strains as Shewanella putrefaciens, 2 strains as Aeromonas sobria and 2
strains as Aeromonas veronii were identified according to the phenotypical characteristics
and PCR study results. The eel fish stocks in natural conditions are decreasing and this
problem may be multifactorial such as disease, migration and overhunting. As a result of this
study, Aeromonas veronii was first isolated from Anguilla anguilla.

Key Words: Anguilla anguilla, Shewanella putrefaciens, Aeromonas sobria, Aeromonas
veronii, PCR

OZET

Bu caligmanin amaci Tiirkiye, Antalya Korfezi’'nden yakalanan giimiis Avrupa yilan baligi
(Anguilla anguilla)’ndan Shewanella putrefaciens, Aeromonas sobria ve Aeromonas
veronii’nin izolasyonlarim bildirmektir. Uc giimiis yilan balig1 6megi (75 g) yeni 6lmiis
olarak yerel bir balik¢idan temin edildi. Bakteriyel suslarin varsayimsal tanimlanmasi i¢in,
suslar bir dizi fenotipik 6zellikler kullanilarak tanimlandi. Suslarin ileri tanimlanmasi PZR
ile yapildi. Klinik olarak, glimiis y1lan balig1 drnekleri solgun solungaglar, pul kaybi, dorsalde
nekrotik lezyonlar, g¢enelerde, viicudun yan ve ventral kisimlarinda ve aniis etrafinda
kanamalar ve hemorajik anal yiizgeg gosterdi. Nekropside, baliklar biiyiimiis ve solgun dalaga
sahip ve mide bagirsak kanali bostu. 72 saat sonra, 10 bakteriyel sus izole edildi. Fenotipik
ozellikler ve PZR ¢alisma sonuglarina gore 6 sus Shewanella putrefaciens, 2 sus Aeromonas
sobria ve 2 sus A. veronii olarak tanimlanmistir. Dogal kosullarda yilan baligi stoklar
azalmakta ve bu sorun hastalik, go¢ ve asir1 avlanma gibi ¢cok faktorlii olabilmektedir. Bu
caligmanin bir sonucu olarak Aeromonas veronii, Anguilla anguilla’dan ilk kez izole
edilmistir.

Anahtar Kelimeler: Anguilla anguilla, Shewanella putrefaciens, Aeromonas sobria,
Aeromonas veronii, PZR

INTRODUCTION

The genus Anguilla consists of about one hundred fish species; however,
European eel (Anguilla anguilla, Linnaeus, 1758), Japanese eel (A. japonica,
Tomminck and Schlegel, 1847) and American eel (A. rostrata, Lesueur,
1817) are mostly consumed eel fish species in several regions of the
America, Japan and Europe countries (Caruso et al., 2014). The European
eel enters European waters and some of these fish start an upstream
migration to colonise at the glass eel stage. Then, they begin spawning
migration back down to the sea at the silver stage (Simon, 2015).
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Shewanella and Aeromonas Species from Silver European Eel Fish

ut, population of the species has been in step

decline (Dekker, 2003). All anthropogenic

factors which decrease production and
population of the silver eels in natural waters include
chemical pollution, loss of habitat, fisheries, migration
barriers and disease problems (Mariarty and Dekker,
1997; Dezfuli et al., 2014; Roland et al., 2014; ICES,
2017).

Diseases observed in fish are classified as
contagious and non-contagious diseases. Infectious
agents cause contagious diseases and these agents
include bacteria, viruses, microparasites such as
protozoan parasites and macroparasites such as
trematodes and nematodes. Non-contagious diseases
are caused by a variety of factors including chemical
contaminants and genetic factors (Johnson and Paull,
2011). Of the infectious agents, bacterial infections are
important because of having potential threat for
aquaculture production systems. These infections lead
to serious ecomical fish losses. But, they have less
important for wild fish populations (Chang and Liu,
2002; Haenen et al., 2013).

For rearing of A. anguilla for commercial purposes,
the production of the species depends on collection of
the elver and/or glass eels from natural stocks. But, any
disease outbreak or infection on the wild eel population
may have negative effect on the fish stock.
Edwardsiellosis, vibriosis and Aeromonas hydrophila
infections are bacterial infections and were reported
from both wild and reared the European eel under the
controlled culture conditions (Esteve et al., 1993;
Chang and Liu, 2002; Fouz et al., 2006; Haenen et al.,
2013). Edwardsiella tarda is one of the causative agents
of edwardsiellosis (syn. red disease of eels). The
infection affects seriously the eel population (Chang
and Liu, 2002; Haenen et al., 2013). Vibrio vulnificus
has three biotypes and strains of the biotype 2 are
commonly associated with the eel infections (Kim et al.,
2017). Esteve et al. (1993) reported disease outbreaks
from an eel farm that was located in Spain in 1987 and
1988. They noticed that the etiology of the disease was
complex because of isolations of A. hydrophila, A.
jandaei, Pseudomonas fluorescens and S. putrefaciens
from sick eel samples during epizootics and also routine
survey studies.

Shewanella putrefaciens causes shewanellosis. The
disease is generally characterized by necrotic and
ulcerative lesions on the skin of the affected fish.
Clinical findings of the disease are lethargy, swollen
abdomen and necrosis of gills. At necropsy, gross
lesions such as haemorrhages in spleen and petechiae
on the swim bladder are observed (Pazdzior, 2016).
Kozifiska and Pekala (2004) isolated S. putrefaciens
from common carp (Cyprinus carpio) and rainbow trout
(Oncorhynchus  mykiss) ~ which  showed  skin
discoloration and a few fatal cases. Altun et al. (2014)
reported shewanellosis on gold fish (Carassius
carassius auratus) and the authors informed that the
fish had bilateral exophthalmia, swollen abdomen,
ascites, pale liver and enlarged spleen.

S. putrefacienens is a Gram-negative facultative
anaerobic bacterium. It was first isolated from butter in
1931 (Kozifiska and Pekala, 2004; Vignier et al., 2013).
The bacterium was first reported as a fish pathogen in
1985 from rabbit fish (Siganus rivulatus) that was
cultured at sea (Saeed et al., 1987). Kozifiska and
Pekala (2004) first isolated S. putrefaciens from a
routine survey study of carp farms in Poland in 2002.
After this time, the authors faced the same bacterium
carp and trout farms and they isolated S. putrefaciens as
dominant with other Aeromonas species. In Turkey,
Korun et al. (2009) reported S. putrefaciens from the
cultured European sea bass (Dicentrarchus labrax) and
then Altun et al. (2014) informed the pathogen from
gold fish.

The genus Aeromonas comprises two bacterial
groups. One group is non-motile psychrophilic
Aeromonas salmonicida and the other group is
mesophilic motile Aeromonas spp. This group includes
fish pathogenic species such as A. hydrophila, A.
sobria, A. caviae, A. veronii biogroup sobria and A.
veronii biogroup veronii (Praveen et al. 2016; Stratev
and Odeyemi, 2017). The motile Aeromonas species
cause motile Aeromonas septicaemia which is termed
as ulcer disease, red-sore or tail and fin rot disease. The
clinical findings of the disease are haemorrhages,
ulcerations, exophthalmia, ascites, pale liver and kidney
(Stratev and Odeyemi, 2017). In Turkey, A. hydrophila
was firstly reported from the farmed European eel in
1983 (Timur, 1983). From 1983 to date, some reports
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of Anguillicoloides crassus infections of A. anguilla
have been reported (Geng et al., 2005; Koyuncu et al.,
2017).

The aim of the present study is to inform Shewanella
purefaciens, Aeromonas sobria and A. veronii
isolations from the silver European eel (Anguilla
anguilla) samples from the Gulf of Antalya, Turkey.

MATERIAL AND METHOD
Fish samples and Bacterial Isolation

Three silver European eel (A. anguilla) samples as
freshly dead (mean weight 75 g) were obtained by a
local fisherman from the Gulf of Antalya, Turkey.
Bacteriological and molecular studies were done at the
research laboratory of the Akdeniz University, Faculty
of Fisheries. For bacteriological study, inoculations
from the head kidney, spleen and liver were made and
inoculated onto Brain Hearth Infusion Agar (BHIA-S).
This medium was supplemented with 1.5 % NaCl and
the inoculated petri dishes were incubated at 24 + 2 °C
for 72 hours. The bacterial colonies were subcultured at
the end of the incubation period time.

Phenotypical characterization of the isolates

For presumptive identification of the bacterial strains,
the strains were identified using motility, Gram-
staining technique, biochemical reaction, sugar
fermentation, salt and temperature tolerance tests
according to Seeley et al. (1991).

PCR (Polymerase Chain Reaction)

Bacterial DNA was extracted using DNA extraction kit
(Thermo Scientific) according to the manufacturer’s
instructions. The bacterial genomic DNA was adjusted
by 10 mM Tris-EDTA buffer up to volume 200 ul and
stored at -20 °C. The universal primers B27F (5'-
GGTTACCTTGTTACGACTT-3") and U1492R (5'-
GGTTACCTTGTTACGACTT-3") were synthesized
(Macrogen Inc.) and used for amplification of the 16S
ribosomal DNA gene (Chu and Lu, 2005; Liu et al.,
2013; Liu et al., 2014). 5 pl of genomic DNA solution
in Tris-EDTA buffer was added to 45 ul of a PCR
mixture consisting 2 x mix (Qiagen), 1 ul of each
primer (10 nmol) and sterile water added up to 50 pl.
The amplification was carried out in the thermocycler
(Kyratec SC-200), iniated by 10 min of denaturation at

95 °C and then carried out for 35 cycles, with 1 cycle
consisting of 45 sec of denaturation at 95 °C, 45 sec of
annealing at 60 °C and 2.5 min extension at 72 °C. The
reaction was lasted by heating at 72 °C for 10 min after
the last cycle. A negative control with all the reaction
components except the template DNA was included
with each test run. Twenty microliters of the PCR
reaction products were then analyzed by gel
electrophoresis in 1% agarose at 8 VV/cm (Figure 1). 1
kb of DNA ladder (Thermo Scientific) was used as a
marker. Before sequence analysis of the PCR products,
the products were purified by gel extraction Kit
(Machery-Nagel) used according to the manufacturer’s
instructions and the sequences were subjected to
BioEdit V 7.2.5. program (Hall, 1999) to assemble the
fragments which were compared to 16S ribosomal
DNA sequences in the GenBank database using the
BLASTN algorithm (Chu and Lu, 2005; Liu et al.,
2014).

Figure 1. PCR products in gel electrophoresis (1% agarose)

RESULTS

The freshly dead silver eel samples had pale gills, losses
of scale, necrotic lesions on dorsal, hemorrhagies on the
jaws, lateral and ventral sides of the body and around
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the anus and hemorrhagic anal fin (Figures 2 and 3). At

necropsy, the fish had enlarged and pale spleen. The
liver was pale and the gastrointestinal tract was empty.

-~
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Figure 2. Scale losses (arrowed) and necrotic lesions on the skin in silver eel

Figure 3. Hemorrhagic anal fin (arrowed) and hemorrhagies around the anus and ventral part of silver eel

After 72 hours of incubation period, 10 bacterial strains
were isolated. 6 strains produced orange colored
colonies on BHIA-S and 4 strains produced cream
colored colonies were motile, Gram-negative,
cytochrome oxidase and catalase positive. The strains
reduced nitrate to nitrite and they showed resistance
against vibriostatic agent (0/129) (10 pg/disk and 150

pg/disk). Most Aeromonas species are motile and
facultatively anaerobic. They give positive reactions to
the cytochrome oxidase and catalase tests and produce
acid from many carbohydrates. They show resistance
against 150 ug of vibriostatic agent (Martin Carnahan
and Joseph, 2005). The four strains from cream colored
colonies depending on the bacteriological study were
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tentatively identified as motile Aeromonas species
according to Martin Carnahan and Joseph (2005). Six
strains from silver eel samples produced orange
colonies on BHIA-S. The strains were motile, Gram-
negative, cytochrome and catalase positive and non-
fermentative. The strains produced HS. Shewanella
putrefaciens is motile, Gram-negative, cytochrome
oxidase and catalase positive, pschrothropic and non-

fermentative. It typically produces H,S on Triple Sugar
Iron (TSI) agar (Pekala et al., 2015). The six strains in
this study were tentatively identified as Shewanella
putrefaciens according to the study results of Pekala et
al. (2015). Phenotypical characteristics of Aeromonas
spp. and Shewanella putrefaciens from silver eel
samples were given in Table 1.

Table 1. Phenotypical characteristics of Aeromonas spp. and Shewanella putrefaciens

+

Motility

Gram staining
Cytochrome oxidase
Catalase

O/F

Indol production
VP

H>S production
Gelatinase
Amylase

Citrate utilization
NO; production
ONPG

Acid from
Arabinose
Fructose

Galactose

Glucose

Mannitol

Sorbitol

Xylose

Growth in

0% NaCl

2-4% NaCl

6% NaCl

8%NacCl S
Growth at

4°C

37

0/129 (10 pg/disk)
0/129 (150 pg/disk)

+ |+ + + <+ + |+ + + <+ '+l T+ 4

o Do+

PIESE << <+ + + +

0 X0+ +

+: positive (100%), -: negative (100%), V: variable, R: resistance

The PCR product of each strain was extracted from the
agarose gel and sequenced. 16S rDNA sequencing of
the strains were compared with the GenBank database
using the BLASTN. The closest matches were
obtained with Aeromonas sobria (2 strains) (GenBank
accession number KC573782.1; maximal score 2636,
E value 0.0, and maximal identity 99% (1430/1431), A.

veronii (2 strains) (GenBank accession number
KC166864.1; maximal score 2632, E value 0.0; and
maximal identity 100% (1425/1425) and Shewanella
putrefaciens (6 strains) (GenBank accession number
DQ307731.1; maximal score 2627, E value 0.0, and
maximal identity 100% (1422/1422).
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DISCUSSION

Esteve et al. (1993) reported disease outbreaks
from an eel farm that was located in Spain in 1987
and 1988. They noticed that the etiology of the
disease was complex because of isolations of A.
hydrophila, A. jandaei, Pseudomonas fluorescens
and S. putrefaciens from sick eel samples during
epizootics and also routine survey studies. In
Turkey, A. hydrophila was firstly reported from
the farmed European eel in 1983 (Timur, 1983). In
this study, we isolated S. putrefaciens with A.
sobria and A. veronii and this finding was similar
to the reports of Timur (1983) and Esteve et al.
(1993); however, A. veronii from the eel samples
in the study was first isolated. The freshly dead
silver eel samples showed gross haemorrhages on
the body surface, enlarged spleen and pale liver in
this study. These findings were similar to those of
S. putrefaciens and the motile Aeromonas species
(Kozifiska and Pekala, 2004; Altun et al. 2014;
Stratev and Odeyemi, 2017).

A variety of phenotypical charateristics of the
bacterial species, genetic hybridization, reverse
transcriptase sequencing and 16S rRNA sequence
analysis of the species have been useful tools to
identify microorganisms (Bascomb and Manafi,
1998; Austin, 2011). But, some bacterial species
show some phenotypical characteristics which are
similar to those of species from the same genus
and this could be difficult to differentiate the
bacterial species from another species (Shewan
and McMeekin, 1983; Austin, 2011; Kumar et al.,
2014). 16S rDNA sequencing has been accepted
for the identification of pathogenic and also
opportunistic bacterial species (Austin, 2011). For
this reason, the bacterial strains in this study were
identified by PCR technique.

As conclusion, the eel stocks in natural conditions
are decreasing and this problem may be
multifactoral which include disease, overhunting
and migration barriers. Shewanella putrefaciens

and the motile Aeromonas species are members of
intestinal bacterial flora of fish and they are also
opportunistic fish pathogens. When the fish are
under stress conditions, these bacterial species
cause disease outbreaks and affect fish population.
Aeromonas veronii was first isolated and
identified in this study.
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Determination of backfat thickness with transrectal

ultrasonography in cattle

Sigir sirt yag kalinh@imin transrektal ultrasonografik muayene
yontemi ile belirlenmesi

ABSTRACT

The purpose of this study is to determine the Body Condition Score (BCS), which is
subjectively measured in dairy cattle with inspection and palpation of backfat thickness,
objectively by using transrectal ultrasonography examination method after delivery. Forty-
four cows, randomly selected from 350 dairy cattle with average 650 kg live weight and 2 -
6 lactation number have been used. Cows have been separated in two groups according to
BCS; which are: Group 1 (BCS < 3) 22 cows (“V” shape observed upon lateral view of
pelvis, BCS equal to or below 3) and Group 2 (BCS > 3) 22 cows (“U” shape observed upon
lateral view of pelvis, BCS above 3). Subcutaneous fat thickness have been determined by
examining body thickness using ultrasonographic imaging above the skin. In this study,
ultrasonographic images were obtained by transrectal ultrasound examination method for
the first time, and backfat thickness was determined and presented for literature. In the
transrectal ultrasound examination; A hand-held probe was inserted from the rectum after
rectum is cleared, it was pushed forward inside the cavum pelvis, and measurements were
performed on the fat tissue between the muscle and skin layers by scanning vertically using
the probe on the sacral region between the upper parts of last lumbar vertebrae, sacrum and
tuber coxae. Corresponding images resulting from the examination were saved on the
ultrasonography device, and evaluated after being transferred in software. In result of this
study, backfat thickness of BCS < 3 and BCS > 3 groups were determined according to
ultrasonography examination method, and a difference was observed between groups
(p<0,05). TMR (Total Mixed Ration) analysis had been done. In this study 305-day milk
yields have been determined and no difference has been determined between groups
(p>0,05).

Key Words: Body Condition Score (BCS), Ultrasound, Transition Period

OZET

Sunulan ¢alismanin amaci, siit sigirlarinda sirt yag kalinligimi inspeksiyon ve palpasyonla
subjektif olarak odl¢iilerek yapilan Viicut Kondisyon Skor (VKS) tespitini, dogum sonrasi
transrektal ultrasonografi muayene yontemi ile objektif olarak belirlemektir. Isletmedeki
350 adet siit sigir1 igerisinden ortalama 650 kg canli agirhikta, 2-6. laktasyonda rastgele
secilen 44 adet inek kullanilmustir. Inekler VKS’una gore; 1. grup (VKS < 3) 22 inek (Pelvis
bolgesine yandan bakildiginda VKS’nun 3 veya 3’tn altinda oldugunda “V” seklinin
goriilmesi) ve 2. grup (VKS > 3) 22 inek (Pelvis bolgesine yandan bakildiginda VKS’ nun
3’ iin istiinde oldugunda “U” seklinin goriilmesi) olmak tizere inekler iki gruba ayrilmstir.
Deri alt1 yag kalinlig1 derinin istiinden ultrasonografik goriintii elde edilerek viicut yagliligi
ile ilgili bilgiler elde edilmektedir. Bu ¢aligmada ilk kez transrektal ultrason muayene
yontemi ile ultrasonografik goriintii elde edilmis, sirt yag kalinlig tespit edilmis ve literatiire
sunulmustur. Transrektal ultrason muayenesinde; avug igine alinan prob, rektumdan iceriye
sokularak, rektumun bosaltilmasi, cavum pelvis i¢inde ilerletilerek son bel omurlari, sakrum
ve tuber coxa’larin iist kisimlari arasinda kalan sakral bolge prob ile dikey taranarak, kas ile
deri tabakasi arasindaki yag dokusu tespit edilerek olgtimler yapilmistir. Muayene sonucu
elde edilen uygun goriintiiler ultrasonografi cihazina kaydedilmis ve bilgisayar ortamina
aktarilarak degerlendirilmistir. Bu ¢alismanin sonucunda, VKS < 3 ve VKS > 3 gruplarmm
sirt yag kalinlig1 ultrasonografi muayenesiyle belirlenmistir ve gruplar arasinda farklilik
onemli bulunmustur (p<0,05). TMR (Toplam Karma Yem) analizi yapilmistir. Bu ¢alismada
305 giinliik siit verimi belirlenmistir ve gruplar arasinda fark gériilmemistir (p>0,05).
Anahtar Kelimeler: Viicut Kondisyon Skoru (VKS), Ultrason, Gegis Donemi
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Backfat thickness with transrectal ultrasonography

INTRODUCTION

Body Condition Score (BCS) determination, which has
been performed with inspection and palpation for
years, now can be performed more objectively using
technological developments. In the conventional
method, backfat thickness is determined directly by
using a portable, hand-held ultrasound device and
measuring the amount of fat stored between skin and
muscle tissue. The fat stored in high-yield dairy cows
in the dry period is used for milk production by
mobilization from tissues at the beginning of lactation.
A Body Condition Scoring system is used in dairy
cattle breeding that is increased one point at every 0.25
interval with a scale between 1 and 5 or 1 and 9. The
scores given for BCS refer to the amount of fat
determined in the body. A cow, BCS of which is 3 has
122 kg of body fat, while another cow with BCS of 3.5
has 146 kg of body fat (Citil and Uzlu, 2005;
Edmenson et al. 1989).

In early lactation (postpartum period), limited dry
matter consumption falls behind the rapidly-increasing
milk yield, and the cow drifts into negative energy
balance with increased acceleration. The energy gap
resulting from milk yield is compensated by body fat
mobilization. Increased milk yield causes the
mobilization of more body fat and a decrease in BCS.
Risk of nutritional diseases is increased in high-yield
cows under the pressure of negative energy (Schroeder
and Staufenbiel, 2006).

Each point lost in BCS is equivalent to 400 Mcal of
energy. Since 1 point-decrease in BCS is equal to 56
kg of body weight, 1 kg of body weight is equal to 400/
56 = 7.14 Mcal of energy. 400 Mcal body energy is
equal to 545 kg of milk yield. 10 kg of milk is obtained
by 1 kg body fat mobilization (Ferguson, 1996).

BCS is affected by the amount of nutrients spent on
milk production and energy obtained from ration. Fat
stored in body tissues are called as body fat reserves.
Nutrition and metabolism diseases, difficult calving,
decreased milk yield and infertility problems are
experienced when cows are extremely fat or thin. BCS
is used in order to estimate the body composition.
Therefore, BCS is correlated with body composition,
body fat ratio and energy content. Systems numbered
from1to5, or 1 to 9 are used for balance between body

composition and BCS. 1 kg of fat in the body average
9.4 Mcal energy 1 kg of protein equals 5.55 Mcal
energy. It is reported that 5.47 Mcal/ kg energy is
released when BCS falls from 3 to 2.1 point this means
an extremely thin cow and 5 points means an extremely
fat cow in 5-point system. The decreasing expected in
BCS is between 0.5 and 1 in the transition period. 1-
point decrease in BCS provides 417 Mcal NEL (net
energy in lactation) in a 650-kg cow, and this energy
supports 564 kg of milk yield. In order to have positive
balance of energy during the first 3 weeks of lactation,
BCS should be between 2.5 — 3.75 in the transition
period—(Ferguson, 1996; NRC, 2001).

In this study, ultrasonographic images were
obtained by transrectal ultrasound examination method
for the first time, and backfat thickness, milk yield was
determined and connection with BCS is discussed.

MATERIALS AND METHODS

Ethics Statement: The approval of experimental animal
local ethics committee dated 12.03.2018 nr. 2018/5 has
been obtained from Veterinary Control Central
Research Institute.

Animals and Body Condition Scoring: Forty-four
Holstein-Friesian cattle from a commercially licensed
dairy establishment within Balikesir province, which
were selected from 350 cows with average 650 kg live
weight and 2 — 6 lactation number, have been used in
this study. All the cows in the study have been fed with
the same Total Mixed Ration (TMR) and BSC was
determined with inspection and palpation in the first 5
days after calving. In general, fat thickness is
determined by wusing direct ultrasound and
ultrasonographic images. In this study, according to
BCS assessment, cows are separated in two groups as
Group 1 (BCS < 3.00) and Group 2 (BCS >3.00).
Scoring of BCS is performed by manual palpation and
visual inspection. Upon lateral view of the pelvis,
observing “V” and “U” shapes in the line between
Tuber coxae-Tuber ischii is important for the
determination of the score. Observing a “U” shape
means that BCS value is above 3 (BCS > 3, group 2),
and observing a “V” shape means that BCS value is
equal to or below 3 (BCS < 3, group 1). “U” and “V”
shapes in the pelvis are shown in Figure 1.
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method are demonstrated according to literatures in

Figure 1. Upon lateral view of the pelvis “V” shapes
(group 1) and “U” shapes (group 2) in the line between
Tuber coxae-Tuber ischii.

Transrectal  ultrasonography  analysis:  In
transrectal ultrasonography method, a hand-held probe
is inserted from the rectum and backfat thickness is
determined by measuring the fat thickness between
fasciae through scanning vertically on the sacral region
between the upper parts of last lumbar vertebrae,
sacrum and Tuber coxae. There are gluteal muscles and
longissimus dorsi muscles below deep fascia, there is
the skin above superficial fasciae, and fat layers are
present between those fasciae. There are gluteal
muscles in points contacted by the probe, fat tissue
above those, and skin on the top. In this study, a 7.5
MHz, real-time Linear Probe (Rectal) hand-held
veterinary ultrasonography device (Honda Electronics
Co., Ltd., HS-1600) has been used (Citil and Uzlu,
2005; Schroeder and Staufenbiel, 2006). The high-
frequency sound waves emitted from the device and
reflected by the different density of tissues (skin,
fascia, muscles, adipose tissue) was captured as images
in the ultrasound, and the thickness of fat layer was
measured in millimeters (Citil and Uzlu, 2005;
Schroeder and Staufenbiel, 2006). Fat thicknesses
measured as per transrectal ultrasound examination

Figure 2, 3.

Figure 2. Transrectal ultrasonographic fat thickness (25.9
mm) in a Holstein-Friesian cow with BCS=3.25 (group 2)
(57-months) on Postpartum Day 0-5 in the transition
period

Figure 3. Transrectal ultrasonographic fat thickness (31.3
mm) in a Holstein-Friesian cow with BCS=3.25 (group 2)
(43-months) on Postpartum Day 0-5 in the transition
period

Statistical Analyses: IBM® SPSS® (V. 21,

Armonk, NY, USA) program was used for the analysis
of the data determined throughout the study. Normal
distribution in results was controlled with Shapiro-
Wilk test, while homogeneous distribution of
variances was controlled with Levene's test. A simple
linear regression analysis was used for examining the
relation between BCS assessment and transrectal
ultrasound measurement of fat thickness. Furthermore,
mean difference between the two groups was
determined with independent samples t-test. The
results have been reported as mean group values and
mean standard error, and statistical significance limit
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was assumed as p < 0.05 for all statistical analyses
(Kus and Keskin, 2008; Ozdamar, 2015; Siimbiiloglu
and Siimbiiloglu, 2016).

Table 1. The distribution of mean backfat thickness (mm)

and standard deviation (SD) according to determined BCS
values.

2.5 (n:5) 17.84 1.44
2.75 (n:9) 25.10 1.57
3 (n:8) 29.51 1.31
3.25 (n:11) 30.46 1.50
3.5 (n:3) 32.27 2.00
3.75 (n:4) 35.33 1.36
4.25 (n:2) 41.55 1.25
4.5 (n:2) 45.60 0.10
RESULTS

The distribution of mean backfat thickness (mm)
according to determined BCS values are presented in
Table 1, and comparison of backfat thickness values in
between groups are presented in Table 2. Mean values
were compared for the two groups, and mean backfat
thickness values were determined to be different in the
two groups (p < 0.001) (Table-2).

Table 2. Comparison of backfat thickness values in

between groups

Groupl 25.05 1.01
(BCS3)
(n:22)
Group 2
(BCS>3.00)
(n:22)
*The difference between the groups is significant.

-5.92 <0.001*

33.97 1.13

Upon controlling the correlation between backfat
thickness determined in ultrasound measurement and
BCS determined with Pearson’s correlation coefficient
test, r value was calculated as 0.94 and 0.95,
respectively, for BCS < 3 and BCS > 3.00 groups (p <
0.001) (Table-3).

Group 1 (BCS3) (n:22) 0.94
Group 2 (BCS>3.00) (n:22) 0.95
*The difference between these relations is significant.

<0.001*

The contents of TMR and nutrient composition were
determined in Balikesir University, Veterinary
Faculty, Animal Nutrition and Nutritional Diseases
laboratory according to the methods indicated in
AOAC (1998).

Table 4. Nutrient composition of TMR (DM %)

CP % (Crude protein) 17,39
EE % (Ether extract) 4,79
CC % ( Crude cellulose) 14,68
CA % (Crude ash) 7,20
Nitrogen-free extract 9,15
Starch % 29,89

The contents of TMR and nutrient composition were
determined and have been presented in Table 4. 305-
day milk amounts have been determined between the
groups and presented in Table 5 and no difference has
been observed between the groups (p > 0.05).
According to results in group 1 mean milk yield was
calculated 8021.5 and in group 2 mean milk yield was
observed as 8679.36 (p > 0.05).

Table 5. Comparison of 305-day milk yield between the
groups.

Group 1 80215  509.54 0.39
(BCS<3) (n:22)
Group 2
(BCS>3.00)

(n:22)

8679.36 565.93

DISCUSSION

It has been stated that direct ultrasound measurements
of backfat thickness is between 8 - 40 mm in cows in
the first postpartum week (Hussein et al., 2013).
Although mean backfat thickness is 51 mm iIn
Simmental cows, it was stated that backfat thickness is
35 mm in Holstein cows. No association has been
reported between milk yield and BCS (Schéfers, 2000).
Backfat thickness should be between 20-25 mm in the
dry period and cows should maintain this level of
backfat thickness throughout dry period. At the
beginning of the preparation period, BCS was
determined to decrease as a result of lipid mobilization
in body fat tissues. Sufficient fat storage has a positive
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effect on milk yield and reproduction performance.
Increased level of ketone bodies is an unfavorable state
in cows with good condition. Greater mobilization of
fat tissue in the transition period poses a negative effect
of dry matter consumption, and this is stated to change
the blood levels of the animal (Daetz, 2009).

In direct wultrasound measurements, backfat
thickness in cows with BCS < 3 (very poor body
condition — good body condition) was determined to be
below 20 mm, while it was determined to be between
20 mm to 35 mm and above in cows with BCS > 3
(good body condition — very fat body condition). The
amount of fat in the body was below 122 kg in cows
with BCS < 3, and between 122-194 kg in cows with
BCS > 3 (Citil and Uzlu, 2005; Edmenson et al., 1989).

Four cows with BCS < 3 received help in birth. Ina
study performed with 134 cows investigating the
effects of low BCS and narrow birth canal on difficult
labor, it was concluded that these parameters had 12%
effect on difficult labor (Wesley, 2002). In another
study investigating the factors resulting in difficult
labor in cattle, it was stated that pelvic area was a
distinctive factor for difficult labor in Herford and
Angus cows and it posed higher significance than BCS
as a determining factor (Zaborski et al., 2009). No
association was determined between BCS and difficult
labor in a 15-year study performed on 2384 cows
(Berry et al., 2007). Low BCS and negative energy
level are also considered to cause difficult labor.
However, no significant association has been observed
between BCS values and difficult labor as it can be
seen from the results of our study. It has been stated
that there is a significant link between haematocrit,
MCV, MCHC and neutrophil values and difficult labor
(Yildiz et al., 2011).

While no retained placenta was observed in BCS <
3 group, it was observed in three cows (13.64%) in the
other (BCS > 3) group. In a study investigating the
relation between retained placenta and BCS, retained
placenta was observed in BCS > 3 cows in parallel with
our results, and as a result it has been recommended to
avoid fattening nutrition styles in the dry period
(Zonturlu et al., 2008).

It has been stated that the prevalence of mastitis is
increased due to immune system suppression in cows

with high BCS resulting from faster weight loss and
ketosis after calving (Valde et al.,, 2007). This
statement is in parallel with our study since low BCS
group experienced 50% less mastitis in our study. In a
study investigating the relation between subclinical
mastitis and BCS, no statistically significant difference
was determined in terms of subclinical mastitis rate in
cows separated in three groups according to BCS
(Atasever and Erdem, 2009).

Abomasal displacement was only observed in one
cow from each group in our study. It has been reported
that high BCS may cause abomasal displacement in
cows (Sen et al., 2015; Cameron et al., 1998). In a
study performed on 732 cows, it has been determined
that 2.5-fold higher ketone bodies were formed in cows
with BCS < 3.5 during delivery (Gillund et al., 2001).

It has been stated that cows with extreme condition,
cows with BCS > 3.5 and cows with backfat thickness
higher than 26 mm enter negative energy level, and
they are prone to nutritional diseases in the transition
period. It has also been stated that inflammatory state
of the liver has a tendency to increase nutritional
diseases in transition period alone and/or with other
nutritional diseases (Hayirli et al., 2016).

Although the visual and manual palpation methods
for the determination of BCS give a general idea, it is
recommended to perform this measurement with
ultrasound in order to obtain objective data. A
significant parallelism was determined between BCS
and backfat thickness determined with direct
ultrasound in a study performed on cows with BCS
between 2.5 and 4.5. A significant different was
determined between BCS < 3 and BCS > 3.00 groups
with regard to backfat amount (Hussein et al., 2013).

CONCLUSION

As a result, body fat is mobilized since the energy
requirement in the postpartum period is not met with
feed, and changes are observed in BCS for this reason.
Knowing the level of body fat at calving provides
information on the amount of energy stored in the
body. Waist to thigh fat thickness was determined with
real time transrectal ultrasonography method.
Determined fat thickness was compared with body
condition score, and waist to thigh fat thickness and the
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level of fat stored in the body were found with the
determined BCS level. Since 80% of cows in the
transition period are in the negative energy balance,
changes in BCS provide information about the level of
mobilized and stored fat.
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An unusual outcome for fetal death in bitch: a case report

Kopek fetal 6liimlerinde nadir bir durum: Olgu sunumu

ABSTRACT

In this report, an unusual condition of fetal maceration conveyed with retention of fetal debris
was diagnosed 5-months after breeding in a hound bitch. A five-year-old, 13 kg weighted
bitch was brought to Adnan Menderes University Animal Hospital with complaints of loss
of appetite and abdominal distention, five months after breeding. Although presenting a
distended abdomen and mammary glands, no signs of parturition have been reported. At
surgery, a reddish free intra-abdominal fluid was suctioned, and hysterectomy was
performed; ovaries were not excised to avoid any compromise of hunting performance. Fur
and bone remnants floating in a brown-green, mucous and odorless fluid were detected at
inspection of the uterus. In this case, the evaluation of the uterus showed that all the fetuses
underwent maceration and autolysis at least 3 months after the pregnancy putative. Although
it was seen that compatible with chronic uterine inflammation findings (leukocytosis and
anemia), closed cervical position and odorless uterine content may be an unusual sequel to
canine fetal death.
Keywords: Fetal maceration, clinical findings, bitch.

OZET

Bu raporda bir av kdpeginde ciftlesmeden 5 ay sonra goriilen fetal kalint1 tutulumlu, farkls
formdaki fetal maserasyon olgusu sunulmustur. Bes yash, 13 kg agirhgindaki av kopegi
ciftlestikten 5 ay sonra gozlenen istahsizlik ve karinda siskinlik nedeni ile Adnan Menderes
Universitesi Hayvan Hastanesi’ne getirildi. Karin ve meme bezlerinde biiyiime goriilmesine
karsin, dogum belirtilerine rastlanmadig1 kaydedildi. Operasyonda, batin i¢inde gozlenen
kirmizimsi serbest sivi (1,8L) aspire edildi, histerektomi yapildi ancak av performansinin
etkilenmemesi i¢in ovaryumlar birakildi. Uterusun inspeksiyonunda kahverengi-yesil,
mukoz ve kokusuz sivi igerisinde ylizen kemik ve tity kalintilar1 goriildii. Bu olguda, uterus
incelemeleri sonucu beklenen gebeligin baglangicindan en az 3 ay iginde tiim fetiislerin
maserasyon ve otolize ugradigini gostermistir. Kronik uterus yangisi ile uyumlu bulgular
(leukositozis ve anemi) goriilmesine karsin, kapali serviks ve kokusuz uterus igerigi
kopeklerdeki yavru 6liimlerinde nadir goriilen bir sekel olarak degerlendirilebilir

Anahtar kelimeler: Fetal maserasyon, klinik bulgular, kopek

INTRODUCTION

The follow-up of fetal mortality has variations in companion animals
including mummification, maceration, partial and complete abortion
(Romagnoli, 2002). Fetal maceration is rare in bitches and results from the
failure of the expulsion of the aborted fetus (Johnston et al., 2001).

The delaying of death fetal delivery which is related to uterus inertia
causes uterine bacterial invasion from open cervical canal. This bacterial
invasion causes fluid softening, autolysis, and maceration process to occur
in fetal soft tissues and fetal bones float in uterine lumen (Johnston et al.,
2001). Due to limited studies (Gill, 2001; Tennessen et al., 2012) the
knowledge on canine fetal maceration is based on sporadically case
presentations (Max et al., 2015).
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oreover, in the majority of cases the

absence of general symptoms in the mother

leads to misinterpretation of the diagnosis.
(Gill, 2001). Fetal death symptoms and patient’s
prognosis are variable in dogs. Brown-greenish
colored vaginal discharge, depression, and general
findings are frequently seen at the putative parturition
date (Jones et al., 1997; England, 1998; Linda-
Forsberg, 1998; Johnston et al., 2001; Jackson, 2004;
Fasulkov et al., 2014), however, there are some cases
recorded without any systemic findings (Serin and
Parin, 2009; Sagar et al., 2017).

In this case report, a different form of fetal
maceration with the fetal tissue retention seen in five
months after mating is described with perioperative
clinical findings.

CASE HISTORY

A five years old female hound weighing 13 kg was
referred for examination at the Animal Hospital of
Adnan Menderes University with loss of the appetite
for last three days, and also abdominal distention seen
five months after breeding. The owner reported there
had been distension on the belly and mammary glands,
but no signs of parturition during this stage. The
abdomen was mildly enlarged and abdominal
palpation revealed fluctuation not accompanied by
pain and fetal bump on palpation (Figure 1). Her
temperature was 38.9 °C, and pulsation was normal.
The hematological exams showed leukocytosis (WBC:
25.10x103/ul) and anemia (RBC: 4.30x10% pl) while
the other blood counts and biochemical parameters
were within reference values.

Transabdominal ultrasound revealed hypoechoic
fluid in the abdomen and hyperechoic fluid in the
enlarged uterus (Figure 2). Abdominal radiography
revealed small radiopaque masses consistent with fetal
bones.

This case was diagnosed as fetal loss with fetal
debris and medial celiotomy was performed. At
surgery, reddish free intra-abdominal fluid (1.8 L) was
suctioned, and hysterectomy was performed (Figure
3); ovaries were not excised to avoid any compromise
of hunting performance. Fur and bone remnants
floating in a brown-green, mucous and odorless fluid

were detected at inspection of the uterus (Figure 4).
The abdomen washed with sterile warm saline and
closed with simple continuously absorbable sutures.

Figure 1. Mild abdominal distention
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Figure 2. Intraabdominal (a) and intrauterine (b) fluid
accumulation
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Figure 3.
operation

Intraabdominal fluid aspirated at the

Figure 4. Bone and fur debris after incision of uterus

400.000 IU penicillin (lecilline®; IE Ulagay) was
administered intramuscularly for seven days
postoperatively. A protective Elizabethan collar was
placed. She recovered uneventfully following a week
after surgery. There was no complication during the six
months of postoperative stage.

DISCUSSION

The estimation of parturition date by using different
methods (detection of LH peak, recording of the estrus
and mating dates, fetal biometry etc.), and also fetal
monitoring plays an important role on the diagnosis
and early treatment of some perinatal problems in

dogs. Regarding to the various outcomes of fetal death,
these examination results are very supportive on the
optimal assessment of maternal situation, but there
were very limited records in our case. Besides, it was
not easy to find mutual features between this case and
previous reports having various history and symptoms.

Despite the fact that the interaction between fetal
maceration cases and prolonged pregnancies caused by
progestin (Gonzalez-Dominguez and Maldonado-
Estrada, 2006) and hCG injections (Urhausen et al.,
2009) are well known, there was no progesterone
application in anamnesis. Moreover, other specific
disorder like ectopic fetal maceration cases due to
excessive oxytocin (Sagar et al., 2017), external
trauma (Jackson, 2004; Fasulkov et al., 2014), and any
infectious diseases haven’t been stated by owner.
Therefore, the actual reason of the fetal loss could not
be determined in this case.

There have been several clinical reports about
intra/extra uterine fluid accumulation following fetal
death having no evident effect on the mother’s general
condition (Serin and Parin, 2009; Gonzalez-
Dominguez et al., 2010; Fasulkov et al., 2014). In those
reports, it can be considered that the vaginal drainage
of the fetal debris could help preventing maternal
sepsis (Serin and Parm, 2009; Gonzalez-Dominguez et
al., 2010). Also, another ectopic fetal maceration case
had been diagnosed much earlier (Fasulkov et al.,
2014) than our case. Additionally, fetal maceration
cases are characterized by full odor vaginal discharge
and septicemia findings in various degrees (England,
1998; Johnston et al., 2001). Bodh et al., (2014)
observed foul and fetoid discharges from the vulva of
animals with fetal maceration. Unlike those typical
symptoms in literature, the vaginal discharge was not
seen due to closed cervical canal, and also her loss of
appetite was detected only in the last week. Uterine
distention, and leukocytosis related to chronic
infection revealed the fetal maceration followed by
ultrasonographic examination and laboratory analysis.
Although a number of non-specific bacteria, including
Escherichia coli,  Streptococcus, Proteus and
Pseudomonas have been identified in many cases of
fetal maceration (England, 1998), odorless uterine
contents of this case was considered as no need for
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bacterial cultivation. Therefore, no microbiological
examination was performed.

As a conclusion, veterinarians should perform
regular examinations on pregnant dogs regarding
various disorders affecting mothers' general health and
future fertility, even if they do not show any
pathological signs. By using ultrasonography and other
necessary interventions  during feto-maternal
monitoring, early and accurate treatment can be
performed in related cases.
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Insanlarda kene ile bulasan hastahk etkenleri ve Tiirkiye’deki

mevcut durumu

Tick-borne diseases agents in humans and current situation in
Turkey

OZET

Vektorler ve vektorler ile bulasan hastalik etkenleri dnemli problemlere neden olurlar.
Keneler memeli, kus ve siiriingenler gibi pek ¢ok canlinin kaniyla beslenen vektorlerdir.
Keneler kan emmeleri esnasinda 200 kadar viriis, bakteri, riketsiya, spiroket, protozoon ve
helmint tiirlerini nakledebilirler. Kenelerin insanlara naklettigi baslica hastalik etkenleri;
Kirim-Kongo kanamali atesi virusu, kene kaynakli ensefalit virusu, Powassan ensefalit
virusu, Kyasanur orman hastalik virusu, Colorado kene atesi virusu, Babesia spp., Borrelia
burgdorferi sensu lato, Francisella tularensis, Anaplasma phagocytophilum, Ehrlichia
chaffeensis ve Rickettsia rickettsii’dir. Insanlara kenelerle bulasan mikrobiyal hastalik
etkenleri; olusturdugu hastalik, vektor, epidemiyoloji, belirtiler, tan1 ve tedavi bakimmdan
bu derlemede 6zetlenmis ve Tiirkiye’deki meveut durumu sunulmustur.

Anahtar kelimeler: Kene, kene ile bulagan hastalik etkenleri, meveut durum, Tiirkiye.

ABSTRACT

Vectors and vector-borne diseases agents cause significant problems. Ticks are blood
feeding vectors on many living creatures such as mammals, birds and reptiles. Ticks can
transmit up to 200 viruses, bacteria, rickettsia, spirochetes, protozoa and helminth species
during blood sucking. The main diseases agents that ticks transmit to humans are; Crimean-
Congo haemorrhagic fever virus, tick-borne encephalitis virus, Powassan encephalitis virus,
Kyasanur forest disease virus, Colorado tick fever virus, Babesia spp., Borrelia burgdorferi
sensu lato, Francisella tularensis, Anaplasma phagocytophilum, Ehrlichia chaffeensis and
Rickettsia rickettsii. Microbial pathogens transmitted by ticks to humans in terms of caused
diseases, vector, epidemiology, symptoms, diagnosis and treatment were summarized in this
review and current situation in Turkey presented.

Keywords: Tick, Tick-borne diseases agents, current situation, Turkey

GIRIS

Keneler ve kenelerle bulasan etkenlerin olusturdugu hastaliklar tiim
diinyada oldugu gibi Tiirkiye’de de son derece 6nemlidir (Inci ve ark.,
2016a). Keneler; mekanik ve biyolojik vektorlik yapabilen onemli
ektoparazitlerden olup; Artropoda anaci, Chelicerata anag alti, Arachnida
smifi, Acari siif alti, Metastigmata dizisi, [xodoidae st ailesi iginde yer
alirlar (Dumanli ve ark., 2016). Diinya’da toplam 896 kene tiirii tespit
edilmis olup, bunlardan Ixodidae ailesine ait 702, Argasidae ailesine ait 193
ve Nuttalliellidae ailesine ait bir tiir bulunmustur. Tiirkiye’de ise; Ixodidae
ailesinde alt1 soyda 39 ve Argasidae ailesinde ii¢ soyda sekiz olmak tizere
toplam 47 kene tiirii rapor edilmistir (Inci ve ark., 2016b).
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Insanlarda kene ile bulasan hastalik etkenleri

eneler; konaktan kan emerken hastalik

etkenini bulastirmasinin yaninda,

transovarial, transstadial, venereal ve non-
viremik nakil sekilleriyle de yeni nesillerini, bir sonraki
gelisim donemlerini, ¢iftlesme sirasinda birbirlerini ve
kan emdikleri konakta herhangi bir hastalik etkeni
olmasa da eszamanli olarak ayni konak {izerinde
beslenen (co-feeding) enfekte olmayan keneleri
enfekte edebilirler. Bunun bir sonucu olarak da kene ile
bulasan hastalik etkenleri, nesilden nesile, bir canli
tirlinden farkli canli tiiriine, hatta farkli cografi
bolgelere aktarilabilmektedir. Zorunlu kan emicilerden
olan keneler hayat dongiilerini tamamlayip bitirinceye
kadar kan emmek icin karsilastiklar: tiim canlilar risk
grubu altindadir (Dantas-Torres ve ark., 2012).

Kenelerin Morfolojik ve Biyolojik Ozellikleri

Morfolojik olarak Ixodidae ailesindeki keneler sert
kene, mera kenesi, acik alanda yasayan keneler olarak
adlandirilir. Ekolojik anlamda keneler: Nidicolous;
yuvaya bagimli, mesken kenesi, Nonnidicolous; agik
alanda yasayan mera kenesi olarak
smiflandirilabilmektedir (Vatansever, 2008). Viicutlari
tek bir parcadan olusur. Agiz organelleri viicudun 6n
kisminda yer alir, bu kisma capitulum denir. Ozellikle
Ixodidae ailesindeki kenelerin viicutlar1 ¢ok kath
kiitikula ile ortiliidiir.

Keneler gelisme donemlerinde cinsiyetlerine gore
farklilik (seksiiel dimorfizm) gosterirler. Erkeklerde
tiim viicudu kaplayan kitin tabakasi conscutum olarak
adlandirilirken, disilerde ise yaka seklinde viicudun 6n
kisminda bulunan bu kitin yapinin adi scutum’dur.
Genital delik orta 6nde, aniis ise arka taraftadir. Erkek
keneler kitin tabakalar1 nedeniyle cok fazla kan
ememezler, disi kenelerin ise tiim viicudunu kitin
tabakas1 kaplamadig: i¢in ise erkek kenelere kiyasla
cok daha fazla miktarda kan emebilirler ve agirliklar
kan emmeden 6ncekine gore 200 katina kadar ¢ikabilir.
Kenelerin ag1z yapilari son derece dnemlidir ve bir ¢ift
chelicer, bir ¢ift palp ve tek olan hipostomdan olusur.
Chelicerlerin gorevi; kene kan emecegi zaman
hipostomun deriye girmesini saglamak icin deriyi
perfore etmektir. Palpler ise kenenin konaga
yapismasina katkida bulunurlar. Perfore olan derideki
kan havuzunda hipostom, sement adi verilen bir
yapistirict madde ile bolgeye sabitlenir ve kan emme

stiresince o bolgede kalir. Keneler larva donemlerinde
ii¢ ¢ift, nimf ve erigkin donemlerinde ise ¢ift bacaga
sahiptir. Ixodidae ailesindeki kenelerin bacaklarinda
diiz satihlara yapisma ve tirmanmayi1 saglayan pulvillus
ad1 verilen yapilar bulunmaktadir (Estrada-Pefia ve de
la Fuente, 2014).

Keneler biyolojik olarak; ilkbahar, yaz ve sonbahar
aylarinda aktiftir (Dumanli ve ark., 2012; Aydin ve
ark., 2012). Kis aylarin1 kuytu yerlerde ya da hayvan
barinaklarinda inaktif olarak gegirirler. Omiirleri
ortalama tli¢ ay iken kis uykusuyla beraber bir yil1 da
bulabilmektedir. Larvadan nimfe, nimfden eriskinlige
seklinde ki hayat dongiisiinii bir, iki ya da ti¢ konakli
evrede tamamlayabilir. Her evrede doygunluga erisen
kene gomlek degistirir. Biitiin yasam donemlerinde kan
emmek zorundadirlar. Erkek kene ciftlesme
sonrasinda, disi kene ise yumurtlamadan sonra oliir.
Hyalomma marginatum’unda iginde yer aldigi aktif
avcl keneler, konaktan ¢evreye yayilan karbondioksit,
amonyak, viicut 1sis1 gibi uyarilar1 algiladiklarinda,
saklandiklar1 yerden ¢ikarak konaga saldirirlar.
Konakta ilk olarak yer arayisinda bulunurlar. Ozellikle
yumusak kulak kepgesi i¢i ve disi, boyun alti, karin,
anal, perianal bolge gibi bolgelerde tutunup tiikiiriik
salgis1 ile tutundugu yeri duyarsizlastirarak, hipostomu
iceri sokar ve bu arada zamk gibi yapiskan bir madde
salgilar. Bu esnada bolgedeki kilcal damarlar
parcalanir ve sizan bolgede kan havuzu olusur. Kene
bu havuzdan beslenerek doygunluga ulasir (Aktas ve
Vatansever, 2014).

Vektor Konak Iliskisi

Vektorler ve vektorlerle bulasan hastalik etkenleri
giiniimiizde saglik  problemlerine yol
acmaktadir. Toplumda kene ve kene ile bulasan
hastalik etkenlerine kars1 farkindalik giderek artmakla

Onemli

birlikte, 6zellikle dogru bilinen yanlis uygulamalar bu
tir hastaliklarin olusumuna ve yayilisina zemin
hazirlamaktadir (Aydin ve Dumanli, 2017). Keneler
kan emerken salgiladiklari toksik maddeler ile alerji ve
felg gibi ciddi hastaliklara da sebep olabilirler (Gargils,
2009). Kene biyolojisi genel manada ayni olmakla
birlikte her tiiriin kendine has biyolojik farkliliklar ve
konak tercihleri olabilmektedir. Bununla beraber
oncelikli tercihlerindeki

keneler konaklara
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ulasamadiklarinda konaklardan da kan

emebilirler.

diger

Ug konakli yasam dongiisiine drnek olarak; Ixodes
ricinus, Hy. excavatum, Rhipicephalus turanicus,
Dermacentor marginatus tiirlerini gérmekteyiz. Tiim
bu yasam dongiisii goz oniine alindiginda kenelerin
genis bir konak agina sahip oldugu goriilmektedir.
Kiiciik kemirgenlerden kopeklere, atlardan geyiklere,
sigirlardan kuslara kadar c¢ok ¢esitli
erisebilirler. Keneler iklimsel degisiklerden ve kiiresel
isinma  gibi ¢evresel faktorlerden de etkilenerek

konaklara

adaptasyon ve uyum gelistirmekte ve kuslarin gocleri
nedeniyle farkli  cografyalara  aktarilmaktadir.
Konaklara hastalik etkenlerinin taginmasinin yani sira
olusturduklar1 lezyonlarla ikincil enfeksiyonlara da yol
acabilmektedir (Vatansever, 2008).

Insanlarda Kene ile Bulasan Hastalik Etkenleri

Keneler tarafindan insanlara nakledilen 6nemli
mikrobiyal hastalik etkenleri; olusturdugu hastalik,
vektor, epidemiyoloji, hastalik belirtileri ve tedavileri
bakimindan viral, protozoal, bakeriyel, riketsiyal

hastaliklar alt bagliginda incelenmistir.

Insanlarda kene ile bulasan onemli viral hastalik
Kinm-Kongo kanamalr atesi (KKKA)
ensefalitis virusu (TBE),
Powassan ensefalitis virusu, Kyasanur orman hastaligi
virusu ve Colorado kene atesi virusu’dur.

etkenleri;
virusu, kene kaynakl

Kirim-Kongo Kanamal Atesi (KKKA)

Hastaligin etkeni  Biinyaviridae ailesine bagli
Nairovirus soyuna mensup bir RNA virtisiidiir ve Hy.
marginatum, Amblyomma variegatum, Haemaphysalis
punctata, Hy. anatolicum, Hy. truncatum, R. bursa tiirii
keneler tarafindan tagindigi bildirilmis olmakla birlikte
(Whitehouse, 2004) hastalik i¢in esas vektor’iin Hy.
marginatum oldugu bilinmektedir (Tonbak ve ark.,
2006). Kene ile taginan viriisler arasinda en yaygin
cografi dagilima sahip kanamali atesi virusudur.
Hastalik kene tutunmasi ve enfekte insan veya
hayvanlarin kan ve viicut sivilarina temas sonucunda
bulagir. KKKA viriisiiniin yayilmasinda evcil ve yabani
hayvanlarin etkili oldugu belirtilmektedir (Vatansever
ve ark., 2007). Ani baslayan siddetli bas agris1 en erken

semptomdur. Ates ve titremeler goriiliir ve yaklasik 7-
9 giin stirebilir. Kas agrisi; 6zellikle sirtin alt kesimi ve
fotofobi
goriilebilir. Mortalitesi %3-30 arasinda degisebilir.
Tedavide ribavirin tavsiye edilen antiviral ajandir. Stvi-

bacaklarda goriliir. Bogaz agrisi ve

elektolit dengesine dikkat edilmelidir. Ates ve kanama
takipleri yapilmalidir (Elaldi, 2004; Ergoniil, 2016).

Kene Kaynaklh Ensefalitis (TBE)

Etken Flaviviridae ailesine mensup bir RNA viriisiidir
ve . ricinus ve I. persulcatus tiirii kenelerle nakledilir
(Aktas ve Aydin, 2017). Hastalik etkeni kenelerle
temas ve nadiren pastorize edilmemis siit tiiketimiyle
bulasir. Kuzey Asya’dan, Bat1 ve Orta Avrupa’ya kadar
pek cok bolgede goriildiigii rapor edilmistir (Basbulut
ve ark., 2012). Hastaligin baslangicinda ates, bulant1 ve
kusma ile birlikte bas, eklem ve sirt agrilar1 goriiliirken
sonraki donemlerde ise; ataksi, konsantrasyon ve
hafiza kayb1 gibi norolojik bulgular izlenir. Hastalik
Ozellikle santral sinir sistemini tutabilmekte ve
meningoensefalit  tablosuyla  seyredebilmektedir.
Laboratuvar tanis1 BOS ve serumda IgM antikorlarinin
saptanmasi ile yapilir (Oktem, 2009). Hastaligin asisi
olmakla birlikte 6zglin bir tedavisi bulunmamaktadir
(Aktas ve Aydin, 2017).

Powassan Ensefalitis

Hastalik etkeninin norotropik 6zellikte pozitif polariteli
ve Flavivirus cinsine ait bir RNA viriisii oldugu (Aktas
ve Aydin, 2017) ve Ixodes spp. ve D. andersoni tiirii
kenelerle nakledildigi rapor edilmistir. Hastalik ilk
olarak 1958 de Kanada’da tespit edilmistir.
Giiniimiizde Amerika Birlesik Devletleri, Kanada ve
Rusya da gorilebilmektedir. Viriisiin esas konaklari
fareler olup aym1 zamanda dag sicanlari, sincaplar ve
geyiklerde de bulunabildigi bildirilmistir (Pesko ve
ark., 2010). Hastaligin %10 ‘un iizerinde 6liim hiz1 ile
ciddi noroinvaziteye neden olabilecegi bildirilmektedir
(Hermancea ve Thangamani, 2015). Serum ve (BOS)
beyin-omurilik sivisinda ELISA ile 6zgiin antikorlarin
aranmasi ile tan1 konabilmektedir. Korunmada kene
kovucu maddeler kullanmak, ormanlik alanlarda uzun
ve kapali giyinmeye dikkat etmek faydali olacaktir.
Ozgiin bir tedavisi ve asis1 bulunmamaktadir.

Kyasanur Orman Hastalig
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Hastaligin etkeni Flaviviridae ailesine mensup bir
Hae. spinigera tirii keneler ile
bulagsmaktadir. Hindistan’m bat1 ve orta bolgelerini

virisdir ve

kapsayan alanda gorilmektedir. Hastalik 3-8 giin
icinde ortaya g¢ikan titreme, ates ve bas agrisi gibi
belirtiler ~ ile ilk  belirtilerin
goriilmesinden 3-4 giin sonra kusma, gastrointestinal

baslamakta ve

belirtiler ve kanama sorunlar ile seyreden siddetli kas
agrilar1 goriilebilmektedir. Hastaligin mortalitesi %3-
10 arasindadir. Semptomlara yonelik olarak destek ve
hastane tedavisi gerekir. Endemik bolgelerde yasayan
risk grubunda olanlar i¢in bir asis1 vardir. Ciddi geg
kalinmis vakalar 6liimle sonuglanabilmektedir (Shah
ve ark., 2018).

Colorado Kene Atesi

Etken Reoviridae ailesinde Colti viriis cinsinin bir
tiriidiir ve agac kenesi olarak da adlandinlan D.
andersoni tarafindan nakledilir. Hastalik kuzeybati
Amerika‘da (Kolorado, Kaliforniya ve Kayalik Daglar
bolgesinde) 6zellikle ilkbahar aylarinda goriilmektedir.
Klinik olarak ates, titreme, bas agrisi, goz arkasinda
agri1, fotofobi, kas agrisi, halsizlik, bulanti-kusma, karin
agris1 ve hepatosplenomegali goriilebilir (Napthine ve
ark., 2012). En 6nemli 6zelligi; meningitis, dokiintii ve
bifazik atestir. Hastaligin 6zgiin bir tedavisi ve asisi
olmamakla birlikte destek tedavisi uygulanmaktadir
(Aktas ve Aydin, 2017).

Babesiosis

Hastaligin etkeni Babesia microti, B. divergens ve B.
venatorum (Babesia sp. EU1)’dur (Rozej-Bielicka ve
ark., 2015) ve Ixodes spp., Dermacentor spp. ve
Rhipicephalus spp., cinsindeki kenelerce nakledildigi
bilinmektedir (Aydin ve ark., 2015; Dumanl ve ark.,
2016). Babesiosis tropik ve subtropik iklim kusaginda
yaygin olarak goriilebilen bir hastaliktir. Konjenital
veya edinilmis immiin yetmezlikli kisiler ile yash
bireylerde agir seyredebilir. Babesiosisin
epidemiyolojik durumu diinya ¢apinda degiskenlik
gostermektedir. Avrupa'da, vaka sayisinda herhangi bir
ancak ABD'de
prevalansinda bir artis oldugu  goriilmektedir
(Kjemtrup ve Conrad, 2000; Rozej-Bielicka ve ark.,
2015). Bagisiklik sistemi normal kisilerde enfeksiyon

artts  bildirilmemistir, hastaligin

genellikle asemptomatik veya hafif seyrederken
bagisik yetmezligi olan kisilerde ve agir vakalarda;
ates, terleme, kas ve bas agrisi ile birlikte tipik
hemolitik anemi tablosu goriiliir. Buna ilaveten bobrek
agrisi ve yetersizligi olabilir. Oliimlere neden olabilir.
Tedavide Kinin+Klindamisin veya azitromosin
kullanilir. Ciddi vakalarda exchange transfiizyon
yapilabilir. Diinyanin ¢esitli yerlerinde canli asisi
kullanilmaktadir (Nuhoglu ve ark., 2008).

Lyme Hastalig

Etken Borrelia burgdorferi adli bir spirokettir ve I.
scapularis tiirii kenelerle bulasir (Inci ve Duzlu, 2009).
Hastalik diinya genelinde kene ile tasinan yaygin
hastaliklardan biridir (Sen, 2006). Hastalikta eritema
kronikum migrans adi verilen dokiintii meydana gelir
(Giines ve ark., 2017). Dokiintii ile beraber yorgunluk,
kas, eklem ve bas agris1 ile birlikte ates ve iisiime
gortilebilir.  Ayrica; boyun  sertligi, bolgesel
adenopatiye de neden olabilir (Nuhoglu ve ark., 2008).
Hastaligin erken teshis edildigi durumlarda oral
antibiyotikler, gec teshis edilmis ve ciddi vakalarda
parenteral  antibiyotikler gerekir. Bu amagcla
amoksisilin ve doksisiklin tercih edilir. Rekombinant
OspA (LYMErix) adinda asisi; keneye maruziyet
acisindan yiiksek veya orta riskli kisilere onerilmis,
disiik riskli veya risksiz kisilere, 15 yasindan genclere,
70 yasimi gecen yaslilara ve hamilelere 6nerilmemistir
(Sanchez ve ark., 2016).

Tularemi

Kiigiik, gram negatif, hareketsiz bir kokobasil olan
Francisella tularensis tarafindan hastalik olusturulur.
Hastaligim  vektorii  keneler ve tabanidlerdir.
Amerika’da D. variabilis, D. andersoni ve A.
americanum tiirii kenelerin Francisella tiirlerinin
insanlara naklinden sorumlu olduklar1 belirtilmektedir.
Hastalik Avrupa, Asya, Kuzey Amerika ve Iskandinav
iilkelerinde sik goriiliir. Iyi pismemis enfekte etler ve
kontamine sular da bulagsmada rol alabilir. Enfeksiyon
soguk alginlig1 seklinde baslar ve lisiime, titreme, ates,
halsizlik, bas agrisi, gogiis ve bogaz agrisi, oksiiriik,
bulant1 ve diyare de goriilmektedir (Hestvik ve ark.,
2015). Tedavide streptomisin ve gentamisin kullanilir.
Canli as1s1 mevcut olup koruyucu amaclh laboratuvar
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calisanlarma ve tekrarlayan patojen hassasiyeti
olanlara kullanilabilir (Nuhoglu ve ark., 2008).

Human Granulocytic Anaplasmosis (HGA)

Anaplasma  phagocytophilum’un  sebep  oldugu
enfeksiyondur. Etkene 1. ricinus, I. scapularis, I.
pacificus, R. bursa, Hae. concinna ve Hae. punctata
tiirii keneler vektorliik yapabilmektedir (Aktas ve ark.,
2010; Gazyagcr ve Aydenizdéz, 2010). Tropik ve
subtropik {ilkelerde oOzellikle anemi ile seyreder.
Avrupa ve kuzey Amerika’da hastalik rapor edilmistir.
Yiiksek ates, anoreksi, letarji, anemi, hareketsizlik,
bulant1 ve kusma seklinde belirtiler goriilebilmektedir.
Tedavide 6zellikle doksisiklin ve rifampin (rifampisin)
etkilidir.

Human Monocytic Ehrlichiosis (HME)

Etken Ehrlichia chaffeensis’dir ve yildiz kenesi, A.
americanum tarafindan nakledilir (Nuhoglu ve ark.,
2008). Beyaz kuyruklu geyik bu kenenin dogal
rezervuaridir ve Kuzey Amerika’da tespit edilmistir.
Hastalikta ates, bas agrisi, kirgmlik ve kas agrisi ile
birlikte bulanti, kusma, ishal, okstiriik, konfiizyon ve
viicutta dokiintiiler gortilebilir. Dokiintii el ve ayaklar
disinda tiim viicutta goriiliir, 1sirma yeri ile iliskili
degildir ve makiiler, papiiler, petesiyel seklinde
olabilir. Uzamis ates, bobrek yetmezligi, dissemine

intravaskiiler koagiilasyon, nobet ve koma da
goriilebilir. Tedavide doksisiklin, kloramfenikol,
rifampin  kullanilabilir. Mortalite oram1  %2-3
seklindedir (Nuhoglu ve ark., 2008).

Kayalik Daglar: Benekli Atesi

Rickettsia  rickettsii’'nin  neden = oldugu  bir
enfeksiyondur ve Amerikan kopek kenesi (D.

variabilis) ile nakledilir. Kuzey, Orta ve Giiney
Amerika hastalik endemik goriilmekle birlikte %2
oraninda Rocky daglar1 bolgesinde goriiliir. Ates,
bulanti, kusma, istahsizlik, bas ve kas agrilar1 goriiliir.
Benekli dokiintiilerle (kasintisiz, kiigiik, diiz, pembe;
iizerlerine basing uygulandiginda solan) karakterizedir.
Tetrasiklin ve kloramfenikol, tedavide etkindir
Mortalite oram1  %5-25 arasinda seyretmektedir
(Nuhoglu ve ark., 2008).

Tiirkiye’de Insanlarda Kene ile

Hastahklarin Durumu

Bulasan

Tiirkiye; cografik, sosyoekonomik ve diger bazi
faktorlerin etkisiyle insanlarm kene ile temas
olasithigmin yiiksek oldugu bir konumdadir. Konu ile
ilgili ~calismalardan insanlarda kene tutunma
vakalarinim 6nemli bir problem oldugu anlagilmaktadir
(Vatansever ve ark., 2008; Gargili ve ark., 2010;
Bakirci ve ark., 2014; Aydin ve Kocaman, 2015;
Aydin, 2015). Turkiye'de KKKA ilk olarak Tokat
ilinde 2002 yilinda tanimlanmis ve 2015 yili Aralik
ayina kadar toplam 9787 vaka goriilmiistiir. Bunlardan
469'unun (%4,79) 6limle sonuglandigi rapor edilmistir
(Leblebicioglu ve ark., 2016). Vektor hareketleri sicak
mevsimde artig gosterir. Bu yilizden 6zellikle ilkbahar
ve yaz aylarinda daha fazla vaka goriilmektedir.
Ulkemizde Hy. marginatum hastaligin yayilmasindan
sorumludur. lk yillarda hastalik yaygin olarak Tokat,
Sivas, Corum civarlarinda goriiliirken son yapilan
calismalarla  birlikte  hastaligin ~ Karadeniz’den,
Marmara bélgesine, Dogu Anadolu’dan, I¢ Anadolu ve
Ege bolgesinde bazi illere kadar yayilim gosterdigi
goriilmektedir. Bu konuda ki en 6nemli neden; genis

konak agina sahip vektor kenelerin tutunduklar kuslar

yoluyla  farkli  yerlere = gogleriyle  oldugu
distintilmektedir.
Ulkemizde insanlarda Powassan ensefalitis,

Kyasanur orman hastaligi, Kayalik daglar benekli
atesi, Kolorado kene atesi, human granulocytic
anaplasmosis (HGA) ve human monocytic ehrlichiosis
(HME) hastaliklarinin goriildigiine dair bir rapor
bulunmamaktadir. Kene kaynakli ensefalitis ve Lyme
hastaliginin Tiirkiye’deki gercek insidans ve prevalansi
bilinmemektedir. Trakya ve Istanbul illerinden
toplanan kenelerde B. burgdorferi, B. afzelii ve B.
garinii izole edilmis ve Avrupa’daki suslarla %97
oraninda benzerlik saptanmistir. Ozellikle Sinop ili
ormanlik alanlarda en fazla I. ricinus tiirii kenelerin
bulundugu ve B. burdorferi’nin varligi tespit edilmistir
(Basbulut ve ark., 2012). Ulkemizde babesiosis; tespit
edilmis ilk vektor kaynakli hastaliklardandir (Sayin ve
ark., 1997; Inci ve ark., 2018). Ozellikle i¢ Anadolu
bolgesi ve g¢evresinde yapilan ¢alismalarda Babesia,
Borrelia, Rickettsia gibi patojenler saptanmistir (Orkun
ve ark., 2014). At, koyun, kopek ve insanlarda yapilan
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Insanlarda kene ile bulasan hastalik etkenleri

calismalarda Babesia tiirleri tespit edilmistir (Inci ve
ark., 2018).

Tiirkiye’de tulareminin etkeni olan F. tularensis
ozellikle Marmara ve Karadeniz bolgesinde endemik
olarak goriilmektedir. Tiirkiye'de F. tularensis'in
vektorleri iizerine yapilan molekiiler tek c¢alismada
higbir kene ve sivrisinek tiiriinde bakteri tespit
edilememistir. Tiirkiye'de hastali§in esas kaynaginin su
oldugu distiniilmektedir (Duzlu ve ark., 2016).

Vektor kaynakli hastaliklarin ¢ok dikkat edilmesi
gereken hastaliklardan oldugu kaginilmazdir. Hastalik
etkenlerinin; viral, protozoal, bakteriyel ve riketsiyal
olarak cok cesitli oldugu goriilmektedir. Ayrica tiim
bunlarla
edilemeyecek  kadar

birlikte vektor cesitliligi de goéz ardi
fazladir.  Ozellikle
degisiklikleri ve kiiresel 1snmaya baglh olarak hastalik
etkenlerinin farklilik gosterebildigi ve degisik cografi
alanlara adapte olabildigi goriilmektedir. Ozellikle
hastaliklarin meydana gelmesinde konagin tiir 6zelligi
ve bagisiklik durumu 6nemlidir. Hastalik belirti ve
baslangi¢
benzerlik, ayurt edilebilmesi noktasinda
giiclestirmektedir. Her kene tiirii hastalik tagimayabilir,

iklim

bulgular1 incelendiginde evrelerindeki

tanty1

ancak birden fazla hastaligm goriilmesine de sebep
olabilir. Hastaliklarin olusmasinda konagin direng ve
immun sistem 6zelliklerinin yaninda ¢evresel faktorler
de goz ardi edilmemelidir. Korunma yontemleri
degisen  kosullara uyum saglayacak  sekilde
tyilestirilmeli ve ozellikle riskli bolgelerde yasayan
insanlara yonelik as1 uygulamalart ve profilaktik
onlemler tercih edilmelidir.

Tiirkiye’de insanlarda kene ile bulasan hastaliklar
konusunda 6zellikle KKKA ile ilgili olarak ¢calismalara
agirthik verildigi goriilmekte, insanlarda ve vektor
kenelerde kene ile bulagan diger hastalik etkenlerinin
gercek durumu bilinmemektedir. Bu nedenle iilke
genelinde bu hastaliklarin  epidemiyolojileri  ve
vektorleri hakkinda tek saglik bakis acisiyla detayli
calismalarin yapilmasi dnerilmektedir.
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Review

Ruminantlarin beslenmesinde inaktif maya metabolitleri
Inactive yeast metabolites in ruminant nutrition

Ozet
Rumen fermentasyonunun kontrolii ve rumen i¢i kosullarin siirdiiriilebilirligi, ruminantlarin
sagligi ve bunlardan elde edilecek hayvansal {iriintin niteligi bakimindan olduk¢a 6nemlidir.

Duygu Budak *
Aydan Yilmaz 2

Inaktif maya metaboliti kullanimiyla, rumen mikroorganizma sayr ve aktivitelerinde

i : : eyaise: R ! Aksaray Universitesi, Veteriner
modifikasyon yapabilme, yemlerin besleme degerini artirma ve fermantasyon etkinligini

Fakiiltesi, Zootekni ve Hayvan

iyilestirmek suretiyle rumende manipiilasyon amaclanmaktadir. Rumen fermantasyonun Besleme Béliimii, Hayvan Besleme ve
olumsuz etkilerini 6nlemek ve verimi arttirmak amactyla kullanilan inaktif maya Beslenme Hastaliklar1 Anabilim Dali,
metabolitleri, besin deZeri yiiksek prebiyotik etkili biyoteknolojik iiriinlerdir. » Aksarai Tﬁrkiie
Antibiyotiklerin yerine giivenle kullanilabilmelerinin yani sira, diger maya tiirlerine kiyasla
rumende daha uzun siire etkili olabilmeleri ve yem isleme tekniklerinden olumsuz 2 Ankara Universitesi, Ziraat Fakiiltesi,
etkilenmemeleri gibi ekstra avantajlara da sahiptirler. Dogal ve ekonomik olmalari yaninda Zootekni Boliimii, Yemler ve Hayvan
son yillarda diisiik kaliteli kaba yemlerle kullamildigindaki pozitif etkileri ile de dikkat Besleme Anabilim Dali, Ankara
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¢ekmektedirler. Bu ¢alismada; inaktif maya metabolitleri, canli mayalarla karsilagtirilmalar:
ve ruminant beslemede kullanimlari ile ilgili arastirmalar irdelenmis, yem tiiketimi, seliiloz
sindirilebilirligi, anaerobik ve seliilolitik bakteri sayisi, rumen pH’s1 ve ugucu yag asitleri
kompozisyonunun olumlu yonde degisebilecegi, rumen sivisi oksijen konsatrasyonu ile
laktat birikiminin azaltilabilecegi ve amonyak azotunun mikrobiyal proteine daha etkili
doniisebilecegi sonucuna varilmistir.

Anahtar kelimeler: inaktif maya, prebiyotik, rumen fermentasyonu, sindirilebilirlik

Abstract

The control of rumen fermentation and the sustainability of rumen-in conditions is very
important in terms of the health of ruminants and the nature of the animal product. It is aimed
to manipulate rumen microorganism numbers and activities, increase feed value of feed and
improve fermentation efficiency by using inactive yeast metabolite. Inactive yeast
metabolites used to prevent adverse effects of rumen fermentation and increase yield are
biotechnological products with high nutritional value. In addition to being used safely in
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consumption, cellulose digestibility, the number of anaerobic and cellulolytic bacteria,

rumen pH and volatile fatty acids composition can be changed in a positive way with the F\(7SENe 80 200
concentration of oxygen concentration of rumen liquid and lactate accumulation can be
reduced. It was concluded that ammonia nitrogen could be more effective for microbial
protein.
Key words: Inactive yeast, prebiotic, rumen fermentation, digestibility
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verimi artirmada mikrobiyel sindirimin desteklenmesi olduk¢a 6nemlidir.
Rumen fermantasyon etkinligini gelistirme ve iyilestirme, ruminant
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Inaktif maya metabolitleri

ikrobiyel gelisimin saglanmasi, patojenik
mikroorganizmalarin kontrol altina alinmasi,
rumen fermentasyonunda meydana
gelebilecek olumsuzluklarin 6nlenmesi, hayvanin kotii
kosullara adaptasyonunun iyilestirilmesi, hastaliklara
genetik  potansiyellerinin
amactyla gesitli

karsi  direnglerinin ~ ve

arttirmast yem katki maddeleri
kullamilmakla birlikte, rumen sindirimini, verimi ve
performansi olumlu ydnde degistirerek hayvansal
iirlinlerin miktar ve kalitesini yiikseltmek amaciyla
hayvanin cinsi, yas1 ve yetistirilme amacina uygun olan
yem katki maddelerinin se¢imi ve kullanimlari da giin
gectikge artmaktadir  (Mcintosh ve ark. 2003).

Bunlardan birisi de prebiyotik etkili biyoteknolojik

driinler kapsaminda yer alan inaktif maya
metabolitleridir. ~ Onceleri ~ sindirim  diizenleyici
antimikrobiyal Ozellikleri nedeniyle antibiyotiklere

alternatif olabilecegi diisiincesiyle yola cikilmig, son
yillarda ise rumen fermantasyonunun kontroliinde
kullanilmalar1 sikga tartisihr olmustur. Inaktif maya
metabolitleri, hiicrelerinin ~ fermentasyonu
sirasinda iiretmis oldugu cogunlugu mikrobiyal kaynakli

maya

protein olan metabolitleri ve metabolik yan {iriinlerini
icermektedirler (Di Francia ve ark. 2008, Wallace 2013).
Bu calisma ile inaktif maya metabolitleri, bunlarin canli
mayalarla karsilagtirilmalart ve ruminant beslemede
kullanimlart ile ilgili arastirmalar irdelenerek ruminant
beslemecilere katkida bulunmak amag¢lanmustir.

Inaktif maya metabolitleri

Maya hiicresinin kuru maddesi %40-60 ham protein,
%25-35 karbonhidrat, %7-15 yag, %5-11 inorganik
madde icermektedir. Fosfor, potasyum, magnezyum,
kalsiyum ve siilfat inorganik maddeler i¢cinde miktarca
en fazla olanlaridir (Inge ve ark. 2009). Iyi bir vitamin
kaynagi olan maya hiicresi B12 vitamini disinda diger B
kompleksi vitaminlerini de fazla miktarda biinyesinde
bulundurmaktadir (Anupama 2000, Nursoy ve Baytok
2003). Mayanin karbonhidrat bulunan ortamlarda
cogaltilmasi ile maya kiiltiirii elde edilir. Mayalar canli
veya Olii olabilirler. Canl genellikle
fermantasyonu tesvik etmekte olup, esas itibariyle alkol
belirli

mayalar

fermantasyonu stiresince
mikroorganizmalardan  (hemen yalnizca
Saccharomyces tesekkiil (Anonim
2014a,b,c). Uygulanan islemlere bagli olarak, maya
hiicreleri tamamen Oldirildiigiinde "inaktif maya

cogalan
hemen

cinsi) ederler

metabolitleri” adini alirlar. inaktif maya metabolitleri;
maya hiicresinin hiicre i¢i besinlerinin yani sira,
fermantasyon sirasinda mayalar tarafindan tretilen
metabolit ve yan trinler igeren kompleks fermente
triinlerdir. Sindirim kanalinda istenilen bakteriyel
bilylimeyi stimiile edecek ve fermantasyon faktorlerini
saglayacak bir besleme destegi olarak kullanilirlar
(Anonim 2014a,b).

Farkli inaktif maya
kiyaslamadaki en onemli Olgiit protein icerikleridir.
Inaktif maya metabolitinde protein %20-50 arasinda

urinlerini  birbirleri ile

degisebilir (Anonim 2014b). Besin amagli olarak
mikroorganizmalardan elde edilen bu proteinlere tiim
proteinlerin tek hiicreden kaynaklanmalari nedeniyle
"Tek Hiicre Proteini” (Single Cell Protein) ya da
"mikrobiyal biomass" ismi verilmistir (Katircioglu ve
Aksoz 2003). Diinyada bol olarak bulunan ¢ok cesitli
atiklar1 ve '"artik" maddeler tek hiicreli

iretilmesi  igin
Boylece ¢evre sorununun ¢éziimlenmesine de yardimet
olmaktadirlar (Katircioglu ve Aksoz 2003, Oztiirk 2008,
Kiiciiky1lmaz ve ark. 2012).

endustri

canlilarin kullanilabilmektedirler.

Diger taraftan kiiresel 1sinma ile birlikte ekolojik
degisime bagl olarak ¢ayir ve meralarin karakteristikleri
degismekte (Kutlu ve Serbester 2014) ve yem bitkileri
iretimi gittikce diismektedir. Boylece, diisiik kaliteli
yem bitkilerinin bile maliyeti yilikselmekte ve
dolayisiyla hayvansal {iriin fiyatlarina
yansimaktadir. Maya metaboliti gibi besin degeri
yiiksek, dogal ve diigitk maliyetli yem katkilarinin
ruminant rasyonlarinda kullammi, verim ve sagligi

olumsuz

olumlu etkilerken, yem maliyetinin kontroliinde de
kolaylik saglamaktadir (Anonim 2014a,b).

Inaktif ve canh mayalarin karsilastirilmasi

Canli maya kiiltiirleri ile rumen mikroorganizmalar
sayica artarken rumen fonksiyonlari da artmaktadir.
Hayvansal tiretimde canli maya kiiltiirlerinin etkileri siit
ve et iiretimi iizerinde de agirlik kazanmistir (inal ve ark.
2010, Yalgin ve ark. 2011). Arastirmalara sik¢a konu
olan canli maya hiicrelerinin, oksijenin bulunmadigi
ortamda gogalamadiklari ve rumen ortaminin bunlarin
yagsamlarim1 siirdiirebilmeleri i¢in uygun bir ortam
olmadigi, bu nedenle canli mayalarin rumende ¢ogalip
yeterli miktarda metabolit (mineral, vitamin, enzim)
iretemedikleri, metabolit {iretiminin tam anlamiyla
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gerceklesebilmesi icin 15 saatlik bir siireye ihtiyac
oldugu bildirilmistir (Katircioglu ve Aksdz 2003). Oysa
iskembede gegen 3-5 saatlik bir siire bu agidan yeterli
gelmemektedir. Bu siire i¢erisinde bir canli maya ¢ok az
metaboliti rumen igerisine birakabilmektedir. Bu
nedenle, inaktif maya metabolitinin rumende daha uzun
sire kalabilecegi ve buna bagli olarak daha etkin
kullanilabilecegi diistiniilmektedir.

Probiyotiklerin canlt

bunlarin bu

mikroorganizmalardan
olusmasi ve sekilde karma yem
endiistrisinde kullanilmasi uygulanan yiiksek sicaklik
uygulamalari, peletleme gibi yem isleme tekniklerinden
olumsuz etkilenmelerine neden olmaktadir
(Kiiciikyilmaz ve ark. 2012, Anonim 2014a,b). Inaktif
maya ~ metabolitleri bu  olumsuzlugu ortadan
kaldirmalarinin yami sira fermentasyon {iirtinlerini de
barindirdigindan ozellikle yiiksek miktarda mikrobiyal
ham proteine sahip olusuyla: da biiyiik Onem
tasimaktadirlar (Saripmar ve Sulu 2005). Ayrica tiim
esansiyel aminoasitleri igerdiginden biyolojik degeri
yiiksek bir mikrobiyal protein kaynagi olup, inaktif
mayada bu oran daha fazladir. Bu nedenle organizmada
daha  kolay  degerlendirilmekte  ve
edilmektedirler (Katircioglu ve Aks6z 2003).

absorbe

Inaktif mayalar, ucuz iiretilebilmeleri, kolay ve hizli
cogalabilmeleri, iretilebilmeleri icin genis arazi
gerekmemesi ve c¢evre ile iklim kosullarindan
etkilenmemesi gibi sahip olduklari 6nemli avantajlar
nedeniyle ruminant rasyonlari i¢in etkin ve ekonomik
yem katki maddeleri arasinda yer alabilirler. Diger
taraftan, inaktif maya metaboliti gibi besin degeri
yiiksek, diisiik maliyetli, dogal ve biyoteknolojik yem
katkilarinin kullanimi ile ruminant hayvanlarin verim ve
sagliklar1 olumlu yonde etkilenerek yem maliyetinin
kontroliinde de kolaylik saglanabilir. Ayrica ciftlik
hayvanlarinin kotii kosullara adaptasyonunu iyilestirme,
hastaliklara karsi direnglerini ve genetik potansiyellerini
arttirmak suretiyle de onemli katkilar saglanmasi soz
konusu olabilir. Inaktif maya metaboliti ile rumen
gelisimi kontrol altina alindiginda, yemden yararlanma
da iyileseceginden et maliyetinin diismesi ve daha
yiiksek kazang saglanilabilecegi dusiiniilmektedir.
Sacchharomyces  Cerevisiae  fungal  takviyesi,
antibiyotikler icin potansiyel alternatiflerden biridir.
Yararl etkileri, siit tiretimini arttirmasi ve ruminantlarin

performansini gelistirmesi ile iligkilidir (Abd El-Ghani
2004, Moharrery ve Asadi 2009, Niyas ve ark. 2015).

Maya Kkiiltiirlerinin rumende mikroflora gelisimi
sayesinde selillolitik bakteri popiilasyonu artiginda etkili
oldugu ve yiiksek seliiloz igerigine sahip diisiik kaliteli
kaba yemlerin canli maya (Aydin ve ark. 2003,
Chaucheyras ve ark. 2008, Tripathi ve Karim 2011, Ding
ve ark. 2014, Hasani ve ark. 2012, Patra 2012) ve inaktif
maya (Elseed ve Abusamra 2007, Tang ve ark. 2008) ile
sindirimlerinin arttig1 ve canlit mayanin rumen amonyak
konsantrasyonunu azalttigi (Denev ve ark. 2007, Patra
2012) bildirilmektedir. Rumen bakteri yogunlugunun
artisl, anaerobik rumen ortaminin saglanmasiyla
iliskilidir (Kowalik ve ark. 2015). Sacchharomyces
Cerevisiae tiirlerinin rumen sivisindaki  oksijeni
kullanma ve rumen bakteri popiilasyonunu arttirma
becerisi bulunmaktadir (Newbold ve ark. 1996). Ayrica
rasyonlara canli maya kiiltiirii ilavesi ile rumende bakteri
yogunlugu ve ince bagirsaga gecen mikrobiyal azot
miktarinin  arttigi ve boylece amonyak azotunun
mikrobiyal proteine daha etkili doniisebildigi
vurgulanmaktadir (Denev ve ark. 2007, Patra 2012,
Sawsan ve ark. 2012). Yine, ruminant rasyonlarina canli
maya ve inaktif maya ilavesi ile yem tiiketimi ve glinliik
canli agirlik artisimin (Abd El-Ghani 2004, Hassan ve
Saeed 2013), organik madde, kuru madde, NDF ve ADF
sindirilebilirliklerinin (Ando ve ark. 2004, Haddad ve
Goussous 2005, Hassan ve Saeed 2013) arttig1 da
arastirmalarda belirtilmektedir. Bazi arastirma sonuglari
ise, canli mayanin rumen pH’st ve ucucu yag asitleri
konsantrasyonlarint (Sawsan ve ark. 2012) olumlu
yonde degistirdigi, anaerobik ve seliilolitik bakteri
sayisini arttirarak kaba yemlerden daha iyi yararlanim
(Tang ve ark. 2008, Tripathi ve Karim 2011, Zain ve ark.
2011) sagladigi yoniindedir. Canli ve inaktif maya
metabolitlerinin rumende laktat oranmni artirdigi ve
boylece rumen fermantasyonunun olumlu etkilendigi de
vurgulanmaktadir  (Grochowska ve ark. 2012).
Ulkemizde de yapilmis arastirmalar daha ¢ok canli maya
kiiltiirleri tizerine olup, bunlar halen ruminant beslemede
kullanilmaktadirlar (Aydin ve ark. 2003, Karademir ve
Karademir 2003, Saripmnar ve Sulu 2005, Burgak ve
Yal¢in 2013). Bununla birlikte, prebiyotik 6zelliklere
sahip olan inaktif mayalarin pek ¢ok farkli avantajlara
sahip olduklar1 da goriilmektedir.
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Inaktif mayalarin ruminant beslemedeki 6nemi

Ruminantlarda rumen fermentasyonunun kontrolii ve
rumen i¢i kosullarin siirdiiriilebilirligi tizerinde en ¢ok
durulan aragtirma konularindan birisidir. Mikrobiyal
sindirimin gerceklestigi rumen ortamimin devamliligt
bakimindan rumen i¢i kosullarin optimize edilmesi i¢in
rumen pH’smin kontrolii biiyilk dnem arzetmektedir.
Entansif beside hayvanlar fazla miktarda kesif yemle
beslendiklerinden rumen i¢i kosullar (6zellikle pH)
bakimindan risk altindadirlar. Mayalar aerobik
patojenlerin  ortaya oksijeni  tiiketerek
rumendeki anaerobik ortamin siirdiiriilmesini saglayarak
rumende anaerobik bakteri sayisini arttirmakta ve rumen
katkida
(Sartpinar ve Sulu 2005, Sawsan ve ark. 2012). Ayrica,
rumen pH’sim artirdiklarindan rumende patolojik

cikardigi

pH’smnin  korunmasina bulunmaktadirlar

diizeyde asit birikimiyle karakterize olan asidozisin
Onlenmesinde de olabilecekleri

diisiintilmektedir.

faydali

Rumen fermantasyonunun modifiye edilmesiyle
ortaya c¢ikan pozitif etkiler, kullanilan
kompozisyonuyla iliskilidir.
rasyonlarinin %15-70’1 ham seliilloz ve hemiseliilozdan
olusmaktadir. Bu bitki hiicre duvarn polimerleri
coziinmeyen kompleks yapilar olup, pargalanmasi

rasyon

yakindan Ruminant

oldukca zordur. Konake¢i tarafindan da salgilanan
sindirim enzimleri tarafindan sindirilemeyen polimerler,
rumende bulunan  mikroorganizmalar  sayesinde
sindirilebilmektedir. Maya metabolitlerinin,
Fibrobacter succinogene, Ruminococcus albus,
Ruminococcus flavefaciens, Butyvibrio fibrisolvens gibi
bakterilerin aktivitelerini arttirdigi (Newbold ve ark.
1996), maya ile rumende Fibrobacter succinogenes,
Ruminococcus albus, Ruminococcus flavefaciens,
Butyvibrio fibrisolvens gibi seliilolitik bakterilerin
ortama daha hizli yerlestigi bildirilmistir (Chaucheyras
ve Fonty 2001). Rumende seliilolitik bakterilerin orani,
hayvanin seliiloz igerigi yiiksek kaba yemleri tiiketme
oranina bagli olarak artmaktadir. Sindirimi gii¢ olan
hiicre duvar1 unsurlarin1 parcalayabilecek seliilolitik
bakteri oranmimin rumen ortaminda yeterli miktarda
bulunmasi, kaba yemlerden yararlanim agisindan
oldukca énemlidir. Inaktif mayalarin, seliilolitik rumen
mikroorganizmalarinin say1 ve aktivitelerini artirarak
ozellikle rasyondaki lifli maddelerin sindirimine katkida
bulunmasiyla birlikte laktik asit birikimini onledigi ve

rumende oksijen yararlanimini tesvik ederek oksijen
konsantrasyonunun  azalmasimna yardimci oldugu

belirtilmistir (Grochowska ve ark. 2012).

Inaktif maya metabolitlerinin igerdigi protein,
biyolojik degeri yiiksek bir protein olup, etkisi rasyonun
kompozisyonuna bagh olarak degismektedir. Ruminant
rasyonlarmda maya kullanilmasi durumunda yem
tilketimi, selilloz sindirilebilirligi, anaerobik ve
selillolitik ~ bakteri ~ sayist ile  ruminal pH
tyilestirilebilmektedir. Ayn1 zamanda, ugucu yag asitleri
kompozisyonunu degistirebilmekte, rumen sivisindaki
oksijen  konsatrasyonunu ve laktat  birikimini
azaltabilmekte ve nisasta yararlanimini
iyilestirebilmektedir (Arcos-Garcia ve ark. 2000,

Dolezal ve ark. 2005, Ghoneem ve Mahmoud 2014).

Rumende besinsel proteinlerin ¢ogu bakteriler ve
protozoalar tarafindan hizli bir sekilde peptidlere,
aminoasitlere ve amonyaga parcalanmaktadir. Eger
ortamda yeteri miktarda enerji varsa aminoasitler
transaminosyona ugramakta veya direkt olarak
mikrobiyel protein sentezi igin kullanilmaktadirlar.
Ancak ortamda yeteri miktarda enerji yoksa aminoasitler
deaminasyona ugramakta ve karbon iskeletinde ugucu
yag asitlerine fermente olmaktadirlar (Bach ve ark.
2005). Amonyagm, rumen bakterileri i¢in en biiyiik
nitrojen kaynagi oldugu, maya metaboliti ilavesi ile
yemlemeden 6 saat sonra amonyak azotunun %214
oraninda arttig1 ifade edilmektedir (Lee ve ark. 2000).

Inaktif maya metabolitinin ruminantlarda kullanim

Son yillarda ruminant rasyonlarina yem katki maddesi
olarak inaktif Saccharomyces cerevisiae maya ilavesinin
etkilerini belirlemeye yonelik aragtirmalarin dikkati
cektigi, kiiclik miktarlarda katilmasi 6ngoriilen inaktif
mayanin rumende mevcut bulunan anaerobik kosullar
koruyarak rumen fermantasyonunu olumlu ydnde
etkiledigi ve hayvan sagligimi koruyarak verimini
arttirdigt  yoniinde bulgularin  agirhik kazandigi
belirtilmektedir (Oeztuerk 2009, Grochowska ve ark.
2012, Opsi ve ark. 2012, Vyas ve ark. 2014).

Kaba yem kaynag1 olarak yonca kuru otu (100g/kg)
ve bugday samanmi (100g/kg) kullanilan kuzu besi
rasyonlarinda Saccharomyces cerevisiae inaktif maya
ilavesinin, kuru madde, organik madde, ham protein,
NDF ve ADF sindirilebilirliklerini artirdigy ileri
stiriilmiistiir (Haddad ve Goussous 2005). Benzer bagka
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bir arastirmada ise, inaktif maya metabolitinin yiiksek
kalitedeki ~ kaba igeren  rasyonlarda
kullanilmasinin daha uygun olabilecegi bildirilmistir
(Can ve ark. 2007). Rasyonlarda protein kaynagi olarak
farkli seviyelerde kullanilan soya kiispesi yerine inaktif

yemler

maya metaboliti kullanilmas1 sonucunda, kuru madde,
organik madde, ham protein ve NDF
sindirilebilirliklerinde ~ gbzlenen  artisin,  maya
metabolitinin kullanim miktar1 ile iliskili oldugu
vurgulanmaktadir (Rufino ve ark. 2013).

Verim ve performans iizerindeki olumlu etkide yem
tiketimi ve sindirilebilirligin artmasinin ana faktor
oldugu, bunun da rasyonun kimyasal kompozisyonu ve
rasyon formiilasyonuna bagl olabilecegi (Pina ve ark.
2006, Gomes ve ark. 2014) ve ham besin madde
sindirilebilirliklerinin rumende toplam ucucu yag asitleri
konsantrasyonu ile dogru orantili olarak arttig1 da ifade
edilmektedir (Ghoneem ve Mahmoud 2014). Diger
taraftan, %40:60 kaba:kesif yem oranina sahip
rasyonlarla beslenen Saanen kecilerinde, ham protein
kaynag1 olarak soya kiispesi yerine Saccharomyces
cerevisiae inaktif maya metaboliti kullanimi ile kuru
madde tilketimi ve besin maddeleri
sindirilebilirliklerinin etkilenmedigini ve inaktif maya
metabolitinin bu etkisinin sinirhi yemleme ile ilgili
oldugunu savunan aragtiricilar (Lima ve ark. 2012,
Campos ve ark. 2014, Kowalik ve ark. 2015) da
mevceuttur. Ayrica, kuru madde tiketimi ile giinliik
ortalama canli agirlik artisina bagli olarak yemden
yararlanmamin  arttigim  bildiren arastirmalar da
bulunmaktadir (Rufino ve ark. 2013, Ghoneem ve
Mahmoud 2014).

Jurkovich ve ark. (2014) tarafindan rumen pH’si,
propiyonat, toplam ugucu yag asitleri konsantrasyonu ve
amonyak miktarlarindaki artisin, % 49:51 kaba:kesif
yem oranina sahip rasyona inaktif maya ilavesiyle
gerceklestigi ve rumen manipiilasyonunun
saglanmasinda katkinin yam sira kaba:kesif yem
oraninin da énemli oldugu savunulmustur.

SONUC

Ruminantlarda yemden yararlanmay1 ve besin madde
sindirilebilirligini arttirarak rumen fermentasyonunu
diizenlemek ve performanst gelistirmek amaciyla
ruminant rasyonlarinda inaktif maya metabolitleri
kullanilabilir.

Inaktif mayalarm rumendeki etki

mekanizmasi ve verime yansimasina iliskin yapilmis
sinirli  sayidaki c¢aligmalarda diisiik kaliteli kaba
yemlerde pozitif etkili oldugu bildirilmekle birlikte,
hayvan besleme ve yem endiistrisinde inaktif maya
metaboliti kullaniminda hayvanin tiirli, mayanin
mikrobiyal kaynagi, konsantrasyonu ve verilis sekli ile
kaba yem kaynagindan etkilenip etkilenmediginin
bilinmesi, beklenen verim artisinin elde edilmesinde
bliyiik bir 6nem tasimaktadir. Bu nedenle, inaktive
edilmis ancak metabolik olarak aktif olan maya
metabolitinin  ruminantlarda etkilerini  belirlemeye
yonelik aragtirmalara gereksinim bulunmaktadir.
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The role of organic urine sediment analysis in the monitoring of

renal disease

ABSTRACT

Cytological analysis of urine sediment is an integral part of urine analysis and a useful, cost-
effective diagnostic tool for all routine clinical examinations, which can sometimes be
overlooked in veterinary practice. Proper handling and timely urine sample analysis are
essential for valid microscopic analysis. Microscopic urinary sediment testing is usually
carried out with stained or unstained specimen. A common urine may contain a small
number of cells (erythrocytes and leukocytes, epithelial cells) of several crystals,
spermatozoids (male animals). In contrast, a large number of cells or casts, the presence of
unusual types of crystals, neoplastic cells, parasites, and microorganisms refer to abnormal
findings and thus require a specialized diagnostic approach. Correct identification of
organic components of the urinary sediment are crucial for accurate and timely diagnosis
of kidney disorders. Laboratory experts should be trained to properly identify and classify
organic components of the urinary tract.

Keywords: Urinary sediment, microscopic evaluation, pre-analytic and analytical factors
of urine analysis

INTRODUCTION

Urine is a body fluid that has the potential to answer many of the body's
secrets. Urine processing, as the first biological material, for the purpose
of diagnostic information goes far into the past and is the source of
scientific knowledge about the human and animal body. The first
beginnings of microscopy were already recorded in the first half of the 17th
century (Sikirica et. al., 2002). Cytological examination of urine includes
urine sediment analysis that may be spontaneously urinated, catheterized
or obtained by percutaneous puncture of vezicae urinariae. (Chew and Di
Bartola, 2004). Urine cytology is useful in the detection and diagnosis of
various benign diseases and conditions such as infections of different
etiologies, and in distinguishing hematuria from the upper and/or lower
urinary tract. In addition, it is useful in detecting inflammation in the
bladder and kidney (Caleffi and Lippi, 2005; Bottini et.el., 2005; Bakan et.
al., 2016; Alatzas et.al., 2012; Sikirica et. al., 2002). In human medicine
cytology can predict the rejection of transplants in more than 64% of
patients with renal transplantation prior to the clinically recognizable organ
rejection (Eggensperger et. al., 1988).

Indications for cytological examination of the urine are: screening of
asymptomatic patients exposed to carcinogens, triage of symptomatic
patients, detection of non-neoplastic, premalignant and malignant lesions,
metastatic tumors, lesions that cannot be detected by cystoscopy or biopsy,
and monitoring of therapy (Ostovi¢, 2015). First of all, an identification of
the urinary sediment is crucial for the accuracy and timely diagnosis of
renal disorders (Caleffi and Lippi, 2015).
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Urine sediment analysis in the renal disease

Credit for the scientific development in research
of urinary corpuscular elements over the past 10
years goes to the automated analyzers or automated
microscopy, or more specifically, to the flow
cytometry and digital imaging systems (Anderlini et
al., 2015; Bakan et al., 2016; Bogaert et al., 2016;
Oyaert, and Delanghe, 2018). However, the total
accuracy of these instruments in identifying
(erythrocytes, leukocytes, epithelial cells, casts) is
questionable. The gold standard for the study of
urinary sediment elements, or the best identification,
is still based on traditional, phase-contrast
microscopic, manual analysis with low and high
power magnification (Bogaert etal., 2016; Caleffi
and Lippi, 2015; European Confederation of
Laboratory = Medicine, 2000; Clinical and
Laboratory Standard Institute, 2009).

This review article focuses on pre-analytic and
analytical factors that influence the urinary sediment
identification, as well as on the normally expected
sediment elements and the clinically relevant
interpretation of abnormal findings of urinary
sediment in some renal diseases.

Pre-analitic and analytical
urinary sediment identification

factors affecting

Different methods of collecting urine (medium
discharge,  catheterization = or  percutaneous
cystocentesis) all have  advantages and
disadvantages, and the clinician must decide on the
best method of urine collection, depending on the
medical background of the animal disease and
specific cases of urine analysis (Alatzas et al., 2012).
Several pre-analytic issues related to collecting,
transporting, and storing of the samples present
a serious challenge to the quality of urine
analysis. (Caleffi et al., 2010; Fogazzi, 2010). The
collection method of urine sample can affect the
results of the analysis. Standardized urine volumes
should be obtained each time, to allow for
comparisons of urine sediment and comparisons to
the subsequent samples (Reine and Langston,
2005).

During the analytical phase, alkaline urine favors
the lysis of cellular elements. Such adverse
environment causes the imprecise identification and
classification of urinary sediment elements. In
addition, there is a large amount of amorphous

phosphates and crystals. (Fogazzi, 2010; Caleffi and
Lippi, 2015).

It is very important to be careful when
transporting and storing samples. Storage of
urine samples for more than 3 hours can cause
lysis and degeneration of urinary sediment
elements (Manoni et al., 2008). The sample should

be stored at +4 9C. Such storage should be as short
as possible, due to the tendency of phosphate and
urate salts to settle down. They often hide
diagnostically significant organic elements of the
urine sediment. The sample can be stored at the room

temperature of +20 OC, if the analysis takes place
within 30 minutes, becuase lysis of cellular elements
after that time (Sikirica et. al., 2002). There is a
report confirming the conservation of up to 90 days
of organic components of urine sediment, if
conserved with 3% sodium phosphate-formaldehyde
prior to the storage (Bottini et. al., 2005).

Volume of urine for centrifugation

The volume of urine for centrifugation must be
precisely defined and is usually in the range between 5
- 15 ml (Sikirica et al., 2002). Since it always has to
be equal, the use of single-layer polystyrene tubes
with a conical bottom is recommended, marked with
chosen volumes of urine for centrifugation. Each
change in the volume of urine taken for analysis must
be indicated for accurate quantification of cellular
elements. To minimize mechanical damage to the
cells and simultaneously guantitatively sediment, the
recommended centrifugation time is 5 minutes 2500-
3000 rpm (Sikirica et al., 2002). The next step is to
remove urine supernatants from the upper area. The
precipitate is mixed with the rest of the urine (about
0.5 ml) and using a pipette, a drop is placed on a glass
slide and covered with a glass cover slip (Alatzas et
al., 2012).

Supravital staining of urine sediment

To obtain a stained preparation, the precipitate is
mixed with a stain, for example, New Methylene
Blue (Alatzas et al., 2012). 10% of stain of the urine
sediment volume is added to the urine sediment, for
example,0,5 ml of urine sediment and 50 microliters
of stain. In order for the sediment to come into
contact with the stain, it is necessary to stir the test
tube lightly and allow it to stand for 5-10 minutes.
Coloring starts right away, where color intensity is
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increasing particularly in the first five minutes.
(Kouri et al., 2000; Sikirica et al., 2002; Chew
and Di Bartola, 2004).

To prepare the preparations fixated in methanol,
a drop of the precipitated urine is placed on a glass
slide, dried and fixed, and later stained using
conventional coloring procedures (e.g., Diff Quick
staining technique or another staining procedure)
(Swenson et al., 2004; Alatzas et al., 2012).

Microscopic treatment of the urine sediment
obtained in such a way is the most complex part of
the analytical procedure because it requires
education, long-term exercise and a good optical
instrument.

Hematuria

Hematuria may be a consequence of a minor or an
abundant bleeding, caused by lesions of distal or
proximal parts of the wurinary tract, or the
consequence of a systemic coagulopathy (Figure 1).
In dogs and cats, hematuria is most commonly a
consequence of the lower urinary system disease
(Adamama-Moraitou, 2017; White et al., 2008;
Forrester, 2004). It may also be caused by infections,
inflammatory diseases, stones, trauma,
haematological disorders, prostate enlargement and
tumors (Kardum-Skelin, 2004; Sharma et al., 2009;
Nakamura et al., 2009; Knezevi¢ et al., 2011).

Cytologic analysis of the urinary sediment can
point to some diseases associated with erythrocytosis
such as lithiasis, glomerulonephritis, or it can help
diagnose bladder inflammation (Ostovi¢, 2015).

Figure 1. A multitude of erythrocytes in the urinary
sediment (macrohematuria), in an unstained smear,
100x magnification.

The presence of 80% and more of the dysmorphic
erythrocytes during urinary sediment analysis in
presented microscopic fields (Figure. 2) indicates

bleeding from the upper part of the urinary tract,
while 80% and more of the smooth (normal)
erythrocytes in presented microscopic fields indicate
bleeding from the lower part of the urinary tract
(Kardum-Skelin, 2004; Knezevié et al., 2011).

Figure 2. Dysmorphic erythrocytes (white arrows), in
an unstained smear 400x magnification

Renal causes of hematuria include glomerular
diseases and non-glomerular states including
neoplasia, nephroliths, trauma, pielonephritis and
idiopathic kidney hematuria (Adamama-Moraitou,
2017; Forrester, 2004). Hematuria is not a
pronounced characteristic of glomerular disease in
cats and dogs (Nash et al. 1979, Cook and Cowgill,
1996). A normal urine sediment should contain very
little erythrocytes, depending on the way the urine
was obtained. The threshold of microscopic
hematuria in human medicine is 3 erythrocytes/hpf,
as established by the American Urological
Association (Adamama-Moraitou et al., 2017;
Grossfeld et al. 2001). The limit value of microscopic
hematuria in veterinary medicine is set to >8
erythrocyte/hpf in fresh urine, to >5 for the urine
samples obtained by catheterization, and to >3
erythrocyte/hpf ~ for samples collected by
cystocentesis (Chew and Di Bartol, 2004).
Depending on the extent of trauma during the
collection of urine samples, especially in repeated
cystocenteses, it is possible to find up to > 50
erythrocyte/hpf (Chewet al., 2011; Chew and Di
Bartola, 2004).

The urine sediment content is affected by its specific
gravity. For example, 10 erythrocyte/hpf in a urine
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sample with a specific gravity of 1.014 may be
comparable to 20 to 30 erythrocyte/hpf in a urine
sample with a specific gravity of 1.050 (Chew and Di
Bartola, 2004). Erythrocytes in highly concentrated
urine will be smaller in diameter, while in a very
diluted one they will cause swelling of the
erythrocytes (Chew and Di Bartola, 2004).

Leukocyturia

An increased number of leukocytes (pyuria)
indicates inflammatory processes or contamination
of the urinary tract. A huge amount of leukocytes,
primarily neutrophils, indicates the presence of
bacteria, for example of pyelonephritis (Jerki¢ and
Bozi¢, 2012). Leukocytes in an unstained and stained
smear of the urinary sediment are greater by 150-
200% than erythrocytes (Figure 3.) (Alatzas et al.,
2012; Chew and Di Bartola, 2004).

Figure 3. Leukocytes in an unstained smear (white
arrow) of the urinary sediment, 100x maginification

Lymphocytes and monocytes are difficult to
distinguish from small kidney epithelial cells in the
urinary sediment (Chew and Di Bartola, 2004).
Leukocytes follow the same criteria when declaring
leukocyturia; urine obtained spontaneously >8
leukocytes/hpf, after catheterisation >5, and >3
leukocytes/hpf ~ for  samples  collected by
cystocentesis (Chew and Di Bartola, 2004; Di
Bartola et al., 2011; Alatzas et al., 2011) Leukocyte
groups often occur with bacterial infections of the
urinary system even when bacteria are not visible.
Careful examination of the space in between piled
neutrophils often helps with recognizing bacteria
(Chew and Di Bartola, 2004).

Cylindruria

The casts are important components of the urine
sediment as they can be associated with a number of
renal disorders whose diagnosis may also be proper
urine identification (Rizzi et. al, 2017; Caleffi and
Lippi, 2015; Chew and Di Bartola, 2004). It is also
necessary to know that urine sampling after intense
physical activity can cause, among other things,
severe cylindruria. It is not advisable to examine too
alkaline urine because such an environment prevents
the formation of casts and favors the lysis of other
cellular elements. Additional conditions that may
violate the exact identification and classification of
casts include: contamination of the sample with
genital secretions, the presence of large amounts of
amorphous phosphates and crystals, as well as the
urine of low urine specific gravity (Fogazzi, 2010;
Caleffi and Lippi, 2015). The cylinders faithfully
depict the inner tubular lumen of the ascending parts
of the Henle loop, the distal tubules or the kidney
collection canals, where they are created. The
narrowest diameters have those originating from the
Henle loop, while the widest ones are those coming
from the collection canals (Rizzi et al., 2017). They
are made out of a specific matrix, i.e. Tamm-Horsfall
glycoprotein (THG), with most commonly added
epithelial ~ cells and/or blood corpuscles
(erythrocytes, leukocytes). It is of the utmost
importance to note that the casts are formed in the
kidney tubules, and all the elements embedded in the
cast matrix come from the kidneys, so being of great
diagnostic importance (Fogazzi, 2010; Caleffi and
Lippi, 2015).

Classification and clinical significance of casts

Numerous literary citations describe a wide range of
kidney casts. For didactic and educational reasons,
they are differentiated according to the size and
morphological characteristics that depend on the
types of embedded cells (Table 1.) (Chew et al.,
2011; Rizzi et al., 2017; Fogazzi, 2010; Caleffi and
Lippi 2015; Chew and Di Bartola, 2004; Alatzas et
al., 2012). Sikrica et al. (2002) note that there are
different levels of microscopic classifiaction in the
clinical treatment of wurine. According to this
classification, the left column (Type) of Table 1.
shows a baseline level, while the right column
(Subtype) of Table 1. shows an additional level of
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microscopic classification in the clinical treatment of
urine.

Table 1. Classification of casts.

| Type Subtype

Hyaline -

Granular Finely granular
Coarsely granular

Waxy &

Broad cast =

Fatty -

Cellular Leukocytic
Erythrocytic
Epithelial

Mixed Hyaline-granular
Granular-celular
Granular-fatty
Waxy-granular
Waxy-celullar

Blood cast (they can be of any subtype,
waxy one prevailing)

Pigmented Haemoglobinic
Myoglobinic
Bilirubinic

antammg . Bacterial

microorganisms
Candida

Hyaline cast

Hyaline cast (Figure 4) are composed of only THG
and they are precursors of all other cylinders (Alatzas
et al., 2012) and it casts can exist in various forms,
such as compact, bent or wrinkled shapes (Alatzas et
al., 2012); Caleffi and Lippi, 2015).

e

Figure 4. Hyaline cast, unstained preparation, 400x
magnification (white arrow)(Chew and Di Bartola,
2004).

Their refractive index is very low, which is why they
appear to be very gentle structures that must be
observed first at a low magnification in order for
them not to be overlooked (Sikirica et al., 2002). In
native preparations hyaline casts are pale, colorless,

and so it is difficult to see them and they can easily
be neglected. Low number of hyaline castings, up to
2 hyaline casts/Ipf, can be found in concentrated
urine samples of normal dogs and cats (Rizzi et al.,
2017). Hyaline casts can be found in healthy animals
but only with particular physiological conditions,
such as exposure to heavy physical activity, but also
with non-renal disorders such as fever, dehydration,
acute congestive heart failure (Caleffi and Lippi,
2015).

Erythrocyte casts

They are made up of Tamm-Horsfall's protein, to
which are imbedded intact erythrocytes, of normal
morphology (Figure 5.). If the erythrocytes are fully
lysed, in the preparation they appear as cylinders of
homogeneous structure and characteristic red-brown
color, and then represent a blood or hemoglobin cast
(Figure 6.). Their presence in the urine is always an
indicator of bleeding from the kidney parenchyma.
They are not present in the urine of healthy animals
(Ringsrud, 20012; Sikirica et al., 2002).

Figure 5. Erythrocyte cast, stained preparation, 400x
magnification(Chew and Di Bartola, 2004).

Figure 6. Blood cast (hemoglobin cast or blood cast),
stained preparation,400x magnification (Chew and Di
Bartola, 2004).
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Leukocyte casts

They represent mucoprotein casts with incorporated
leukocytes, most common being neutrophilic
leukocytes (Figure 7). Leukocytes may be intact or
degeneratively altered. Their number per cast varies,
so casts found can be the ones with many neutrophils
or with a few scattered ones throughout the whole
cast. They are present in various infectious, chronic
and acute Kidney diseases, most often in
pyelonephritis. They are not present in the urine of
healthy animals (Jerki¢ and Bozi¢, 2012; Sikirica et
al., 2002).
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Figure 7. Leukocyte cast, stained preparation, 400x
magnification (Chew and Di Bartola, 2004).

Epithelial casts

They are made out of mucoprotein matrix and kidney
tubular epithelial cells (Figure 8.). Cells have very
often degenerated and are very difficult to identify, a
result from tubular damage. Cellular degeneration
changes are manifested in the form of granules, as
well as in the appearance of fat drops. Such casts are
present in urine in cases where spare kidney tubular
epithelial cells can be found. They are not present in
the urine of healthy animals (Chew and Di Bartola,
2004; Sikirica et al., 2002).

Granulated casts

These cylinders consist of granules, which may vary
in size, ranging from fine, granulated casts (Figure
9.) to crude, big-granule casts. It has been
demonstrated that, in patients with proteinuria, fine
granules contain ultrafiltrated proteins that have been
reapsorbed through tubular epithelium, whereas
roughly granulated casts are noted in patients without
an evident proteinuria, likely derived from
degeneration of cellular elements, such as

leukocytes, epithelial cells etc. The presence of
granular casts always indicates a kidney injury
(Rutecky et al., 1971; Orita et al., 1977; Caleffi and
Lippi, 2015).

Figure 8. Epithelial cast, stained preparation, 400x

magnification (Chew and Di Bartola, 2004).

L

-

Figure 9. Finely granulated cast, unstained preparation,
400x magnification
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Wide casts

They can be of any subtype (Figure 10., Table 1.).
They are usually formed through collection canals,
where normal, high velocity of urine flow is present.
In order to form a cast in this part of the nephron,
urine flow rate must be seriously reduced. They can
also be formed in highly dilated parts of distal

tubules. The presence of a large number of wide
outflows in the urinary sediment indicates severe
kidney disease, but may also indicate recovery as
oliguria becomes diuresis in patients with acute renal
insufficiency. Most common wide casts are waxy
casts (Figure 11.) due to longer intrarenal stoppages
(Rizzi et.al., 2017; Chew and Di Bartola, 2004).

J

Figure 10. Wide cast,
magnification.

unstained preparation,

400x Figure 11. Waxy cast, unstained preparation

560xmagnification (Chew and Di Bartola, 2004).

Waxy casts

Waxy casts (Figure 11.) are rare in the urine of
domestic animals and are considered final stages of
degenerated granulated casts (Rizzi et al., 2017).
They are present in the urinary sediment in case of a
renal function impairment; acute or chronic, renal
amyloidosis (Caleffi and Lippi, 2015; Chew and Di
Bartola, 2004). Their structure is not clearly known,
and recent research suggests that waxy casts in
patients with glomerulonephritis do not contain

Tam-Horsal Glucoproteins (THG), and instead
contain blood plasma proteins (Spinelli et al.,
2013; Chew and Di Bartola, 2004).

Epithelial cells

Epithelial cells coming from the urinary and genital
tract differ greatly in size. Generally, the smallest
epithelial cells are formed in kidneys, but other small

cells and slightly larger cells also originate from
urethra, bladder and proximal urethra. The largest
non-neoplastic cells come from the distal part of the
urethra, vagina and foreskin. The urine of normal
dogs and cats contains several epithelial cells in
visible microscopic fields during the urinary
sediment analysis.

Squamous epithelium

Squamous epithelium is the largest cell in the urinary
sediment, 40-60 micrometers long in diameter. It
originates from the marginal segments of urethra and
vagina, which is why it is often present in a small
number in the urine sediment. These are polygonal
cells, of rounded corners, whose cytoplasm is
abundant, and nucleus small and centrally laid
(Figures 12. and 13.).
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Figure 12 and 13. Squamous epithelial cells, unstained
preparation, 400x magnification (white arrows).

They come individually, but often in clusters too. If
there are enough squamous epithelial cells present in
the sediment, with no leukocytes, it suggests that
they originate from the lower parts of the urethra, and
in most cases represent a contamination due to
incorrect shrinkage or poorly applied hygiene of the
external genitalia. Such finding has no diagnostic
significance, and if a large humber of leukocytes is
present, vaginal contamination must be excluded to
confirm uroinfection. In very rare cases of malignant
processes In the lower parts of the urinary system,
squamous epithelial cells can be found in the urinary
sediment, but then they show changes in structure
and shape of the nucleus. In the case of such finding,
detailed cytological treatment is required (Ringsrud
2001; Sikirica et al., 2002; Fogazzi, 2010).

Transitional epithelium

Transitional epithelium is a highly specific
epithelium that mostly covers urinary tract pathways,
renal pelvis, bladder and proximal part of the urethra.
Morphological appearance of the cell depends on the
layer from which it originates, so that if they come

from the surface layers, they are usually large
polygonal, round or oval mononuclear cells of 30-40
micrometers in diameter, with round or oval nucleus
centrally or slightly eccentrically placed. These cells
are usually found when there is an infection of the
lower parts of the urinary system or some other
urological disorder (Figure 14.).

Figure 14. Transitional epithelial cells, stained
preparation, 400x magnification (Sikirica et.al., 2002).

Transitional epithelial cells from deeper layers are
smaller than cells from the surface layers, but come
in many more different shapes. In addition to small
round or oval cells, they can appear as though with a
“tail”, elongated in the form of a baseball bat. Small
round cells have a large, centrally laid nucleus with
a gentle cytoplasmic ring, and so can easily be
mistaken for a tubular epithelium. (Ringsrud, 2001;
Sikirica et al., 2002; Fogazzi, 2010).

Kidney tubular epithelium

Kidney tubular epithelium is a single-layer
epithelium that covers nephron, including cells that
incase the glomeruli, proximal and distal tubules as
well as the collection canals that are therefore present
in a large number of different shapes. The Kidney-
tubular epithelial cells are wusually about 13
micrometers long in diameter, round or oval with a
large, central or slightly eccentrically placed nucleus,
which contains one to two nucleolus. The cells that
originate from the collection canals are square
shaped. The cells that come from proximal tubules
are relatively larger, oval or elongated granulated
cells. The appearance of these cells in the urine is
associated with acute tubular necrosis. They are also
present in cases of fever, various toxic damage, drug
damage, poisoning of heavy metals, various
inflammations, infections, and are also noticed in
neoplasms. Their distinction is quite difficult, and

§ o g



Katica et al. / VetBio, 2019, 4(1), 40-50

they can easily be mistaken for small oval cells from
deeper layers of transitional epithelial cells. Tubular
cells are usually associated with findings suggesting
parenchymal kidney disease such as dysmorphic
erythrocytes, casts or lipids, while transitional
epithelium is present with leukocytes, isomorphic
("normal™) erythrocytes, bacteria or crystals. Their
cytoplasm turns red when supravital staining is used,
while nucleus turns blue. In patients with abundant
proteinuria they may also contain fat droplets.
Sometimes, but very rarely, they can be found in
healthy urine as a result of epithelial regeneration
(Sikirica et al.,2002; Fogazzi, 2010; Ringsrud, 2001)

Lipid cells

They represent fatty degeneration of the kidney-
tubular epithelium, and in urine they usually appear
as free droplets of fat or tubular epithelial cells
saturated with lipids, so-called oval fat bodies. They
can also be incorporated in fat cylinders, as well as
in cholesterol crystals. They are present in urine if
the glomerular basement membrane is damaged,
which is why they freely pass through to the urine.
As lipids bind to proteins, lipiduria is a typical sign
of abundant proteinuria. Lipid cells vary greatly in
size, from 2 to 50 micrometers in diameter, in color
yellow to light brown, with a very large refractive
index. Lipid cells are normally not present in the
urine of healthy individuals (Sikirica et al., 2002;
Fogazzi, 2010; Ringsrud, 2001).

The causes of infections and infestations

Bacteria are not present in the urine of healthy
individuals, but a smaller number can be found due
to contamination, inappropriate urine collection or
longer storage on a room temperature. Accurate
identification can only be given on the basis of a
microbiological test. The fungus are round or oval
shaped, homogeneous, without inclusion. They can
also appear in the form of hypha. Urine parasites are
usually the result of genital or fecal contamination.
Contamination artifacts are all elements that come
in the urine externally, such as hair, fibers, powders,
etc. (Sikirica et al., 2001; Fogazzi, 2010).

CONCLUSION

Organic urinary sediment analysis is considered to be
an important tool for diagnosing kidney diseases. It
is necessary to provide better assumptions for
successful manual microscopic analysis of urinary
sediment; proper sampling of urine, staining of
urinary sediment and good knowledge of
morphological characteristics of organic components
of urinary sediment. Each routine clinical
examination of patients should, in addition to other
tests, contain urine analysis, including urinary
sediment analysis. Unfortunately, this cheap and fast
analysis is often omitted in veterinary practice, even
though it can be very useful.
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