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Determination of Growth Characteristics of the Foot and
Mouth Viruses (A, O, Asia-1) in Bhk-21 Anzyand Bhk-21 Anz;
Cell Cultures

Abstract

In this study, it was aimed to investigate BHK-21An,3 and BHK-21Anz, growth
rate of cell cultures and the effects on foot and mouth disease (FMD) vaccine
virus strains titers. For this purpose, growth rate of suspended cell cultures of
BHK-21An,; and BHK-21An;, were determined. A TUR 11, O TUR 07 and
Asia-1/11 strains of foot and mouth disease (FMD) vaccine virus strains were
produced separately on BHK-21Anz, and BHK-21An;;, BHK-21Angz cell
amounts during seven incubation days of reached to peak level in monolayer
form at the 4th day with 1.3x10%ml cell numbers, in suspension form at the 4th
day with 4.1x10° cell numbers. BHK-21An; reached to peak level in monolayer
form at the 6th day 2.2x10%ml cell numbers while in suspension form at the 3rd
day with 2.8 x10° cell numbers. After the production of A, O and Asia-1 vaccine
viruses, in suspension BHK-21Ang, cell cultures average of 146S values
respectively; 0.51 pg/ml, 0.18 pg/ml and 0.16 pg/ml were detected while
infective titers were determined as average 6.87 (Plague Forming Units) pfu/ml,
6.22 pfu/ml and 6.49 pfu/ml. After the production of A, O and Asia-1 vaccine
viruses, in suspended BHK-21An;; cell cultures average of 146S values
respectively; 2.11 pg/ml, 2.59 pg/ml and 0.53 pg/ml were detected while
infective titers were determined as average 6.99 pfu/ml, 7.82 pfu/ml and 6.37
pfu/ml. As a result, in the production of A, O and Asia-1 vaccine viruses in
BHK-21An-; resulted in higher 146S values and higher infective titers than
BHK-21Ans, It is concluded that for FMD vaccine production the using of
BHK-21An3 cell culture is more appropriate for both of cost of manufacture and

productive time.

Key Words:Foot and Mouth Disease, FMDV vaccine strains, BHK-21 cell
culture.
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Introduction

Foot and Mouth Disease (FMD) is the most highly
contagious diseases of animals and Foot and Mouth
Disease Virus (FMDV) quickly replicates and spreads
within the infected animal, among incompact
susceptible animals and by aerosol (Grubman et al.,

2004).

FMD is categorized by OIE (World Organization for
Animal Health) as an OIE List A disease, which by
definition, means that it has the potential for rapid and
widespread within and between countries and can cause
severe economic impact. (Alexandersen et al., 2003;
Radwan et al.2016). Therefore in countries where the
disease is endemic, cattle are regularly vaccinated
against FMD (Barteling & Vreesvijk, 1991). Seven
distinct serotypes of FMDV with indistinguishable
clinical effects have been defined, namely types O, A,
C, Southern African Territories (SAT) 1, SAT 2, SAT 3
and Asia 1. One serotype will not protect against
subsequent infection with another (Alexandersen et al.,
2003; Radwan et al., 2016).

Today, most vaccine, in monolayer or suspended BHK-
21 cells, is produced in laboratories with suitable bio-
safety standards. Vaccination has an important role in
the fight against foot and mouth disease and millions of
doses of vaccine are produced in the world. The mail
goal in vaccine manufacturing industry is to produce
the most economic, the most practical and the
maximum amount antigenic component (Bartelling,
2002).

In this study, it was aimed to investigate BHK-21 Any3
and BHK-21 Ang, growth rate of cell cultures and the
effects on foot and mouth disease vaccine virus strains
(FMDV) titers.

Materials and Methods

Cell Culture: Baby Hamster Kidney Cells (BHK-21
cell line) were used by subclonning the BHK-21 cell
culture wvarious cell lines clones with different
sensitivities to the FMDV were determined. In our
country these lines BHK-21 Ang, is used for the
production of foot and mouth virus. BHK-21 cell line
which brought to our cell bank from Institute of Brescia
in Italy and designated as BHK-21An;; Cells were
grown Medium
containing 10% fetal calf serum (FCS) and 0,01%
penicillin-streptomycine-neomysinesulphate at 37 ° C in

a CO; incubator for 48 h.

in Glasgow Minimum Essential

Viruses: A tur 11, O tur 07 and Asia-1-11 strains were

used in the study.

Determination of the cell number of BHK-21An,; and
BHK-21Anz, cells and calculate the growth kinetics of
cell cultures:

Monolayer cells were subcultured three times and 4x10°
h/ml cell were provided. Cell numbers and morphology
were examined in every 24 hours. Growth Kinetics of
cells was determined with cell count by using Burker
Chamber.

Virus seeding: Virus seeding was performed after
monolayer cells are adapted to the suspended cells. A,
O and Asia-1 cultures that were produced were
freezed/thawed 3 times at -70 °C and centrifuged at
3000 rpm.

Identifying infectious titer: Infective titers were
determined by plaque test (Institute of FMD Protocol,

2010).

Determination of amount of 146S: The amount of
146S was determined with Sucrose Density Gradient
test (Institute of FMD Protocol, 2010).
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Each analysis was performed three times, and the mean

values were calculated.
Also BHK-21An3, and BHK-21An,; were compared.
Results

Cell numbers of monolayer BHK-21Ang, cell cultures
that passaged during 7 days were investigated. The cell
numbers at 4" day reached peak level. Numbers of cells
were decreased after 6™ day as a result of cell

degeneration (Table 1).

When the cell numbers of monolayer BHK-21An; cell
cultures that passaged during 7 days were investigated,

the cell numbers at 6™ reached peak level. On the 7"

day of culturing, cell numbers were decreased because

of cell degeneration (Table 1).

Cell numbers of suspended BHK-21Ang, cell cultures
that passaged during 6 days were investigated. The cell
numbers at 4™ day reached peak level. Numbers of cells
were decreased after 5" day as a result of cell
degeneration (Table 2).

Cell numbers of suspended BHK-21An,; cell cultures
that passaged during 6 days were investigated. The cell
numbers at 3" day reached peak level. Numbers of cells
were decreased after 4th day as a result of cell

degeneration (Table 2).

Table 1. Daily cell increasing kinetics of monolayer BHK-21Anz, and BHK-21An;

Number of Cells 1% Day 2" Day 39 Day 4™ Day 5" Day 6" Day 7" Day
ANz average 1.1 x10° 2.5 x10° 9.3 x10° 1.3 x10° 1.3 x10° 1 x10° 6 x10°
AN73 average 1.1 x10° 5.4 x10° 1.4 x10° 1.7 x10° 1.9 x10° 2.2 x10° 1 x10°

Table 2. Daily cell increasing kinetics of suspended BHK-21Anz, and BHK-21An3

Number of Cells 1% Day 2" Day 3" Day 4" Day 5" Day 6" Day
Ao average 1.4x10° 2.6 x10° 3.1x10° 4.1x10° 3.4x10° 2.4x10°
ANz average 1.4x10° 2.8x10° 2.8 x10° 2.7x10° 1.3x10° 1.1x10°

100% cytopathogenic effects (CPE) were observed in A
tur 11, O tur 07 virus strains inoculated BHK-21An;3
cell cultures were completed their growth cycle in 17
hour. 100% CPE were observed in Asia-1-11 virus
strain inoculated in suspended BHK-21An-3 culture was
completed own growth cycle in 22 hour. A, O and
Asia-1viruses inoculated in suspended BHK-21Ang,

cultures were completed their growth cycle in 41hour.

The average amount of viral particules, 146S, in
suspended BHK-21 Ang, cell cultures were 0.51 pg/ml
for type A, 0.18ug/ml for type O and 0.16 pg/ml for

Asia-1. The average amount of viral particules, 1468,
for same viruses in BHK-21 Any; cell culture were 2.11
pg/ml for type A, 2.59 pg/ml for type O and 0.53 pg/ml
Asia-1 (Table 3).

The average of infective titers were determined in
suspended BHK-21An3,, as average; A, 6.87 pfu/ml, O,
6.22 pfu/ml and Asia-1, 6.49 pfu/ml. After the
production of A, O and Asia-1 vaccine viruses, in
suspended BHK-21An;; cell
infective titers respectively; were determined as average
6.99 pfu/ml, 7.82 pfu/ml and 6.37 pfu/ml (Table 4).

cultures average of
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Table 3. Daily cell increasing kinetics of suspended BHK-21Anz, and BHK-21An;

Results of 146S/pg/ml Average Ang Average Any;
A 0.51 pg/ml 2.11 pg/ml
O 0.18 pg/ml 2.59 pg/ml
Asia-1 0.16 pg/ml 0.53 pg/ml

Table 4. Results of Infective Titers in suspended BHK-21An3, andBHK-21An3 virus production

Results of Infective titer

Average Ang

Average Any;

A 6.87 pfu/ml 6.99 pfu/ml
O 6.22 pfu/ml 7.82 pfu/ml
Asia-1 6.49 pfu/ml 6.37 pfu/ml

Discussion and Conclusions

Suspended and monolayer cultures of BHK-21 cells are
used in production of vaccine for food and mouth
disease. Different cell clones were obtained in BHK-21
cell culture cloning studies. These obtained BHK-21
clone cells are used in different names in different

laboratories.

In our country, BHK-21Anz, and BHK-21Ans; cell
lines are used in the FMD virus isolation and FMD

vaccine production.

This study was performed to show the possible usage of
these two clones, BHK-21An3, and BHK-21An;; cells,
which are used currently in practice (Harmsen et al.
2011; Rahman et al., 2007; Abbas et al., 2011; Shirai et
al., 1990) and BHK-21An;; cell obtained from the
Berscia Institute in Italy, for obtaining the most
efficient virus in both isolation of the viruses and in

production of vaccine.

In this study, monolayer BHK-21Ans; cell culture
showed bigger growth rate than BHK-21Anz, cells on
4th day of seven day incubation and reach the highest
growth rate on the 6" day of incubation. But BHK-

21Ang, cells reach the peak cell count on the 4™ day,
and reduced on the 6™ day. On the other hand, when
compare the suspended BHK-21Anz, and BHK-21An3
cell culture, BHK-21Ans, cell cultures show faster and
higher growth. These results indicated that BHK-21
Ang, cell cultures adapted suspended form and therefore
BHK-21An.; cell cultures should also be adapted to

suspended form.

When compared to reproductive characteristics of A, O
and Asia-1 vaccine seed strains in BHK-21An3, and
BHK-21An.3 cell culture, 146S values of FMD virus in
BHK-21An; cell cultures were 4.13 times for type A,
14.4 times for O type and 3.3 times for Asia-1 type
(Table 3).

In addition, high level of infectious titer in BHK-
21An45 cell cultures indicates that BHK-21An5 cell was
more sensitive to the production of A, O and Asia- 1

seed of vaccine virus.

Infectious titer obtained from BHK-21An; cell culture
virus infectious titer is related to other studies (Ali
2013; Abbas, 2011). But 146S values obtained from

BHK-21An; cell culture were high compared to other
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studies (Ali et al., 2013; Rweyemamu et al., 1989).
These results reveal the difference among BHK-21 cells

clone.

As a result, in the production of A, O and Asia-1
vaccine viruses in BHK-21 Anyz; resulted in higher
146S values and higher infective titers than BHK-21
Ang, Therefore, it is concluded that for FMD vaccine
production the using of BHK-21 An; cell culture is
more appropriate for both of cost of manufacture and

productive time.
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Borik Asidin Gokkusag1 Alabah@ (Oncorhynchus myKkiss)'nin
Hepatosomatik ve Viserosomatik Indeks Degerleri Uzerine

Etkileri
Mustafa OZ*
Suat DIKEL?
The Effects of Boric Acid on the Hepatosomatic and Burak Evren INANAN®
i : . Tahir KARASAHIN*
Viserosomatic Index Values of Rainbow Trout anir KARASATIN
Mustafa DURMUS
Yilmaz UCAR5

Ozet

Bu ¢aligmada gokkusagi alabaligi yemine %0.00, %0.01, %0.05, %0.10 ve %0.20 oranlarinda
borik asit ilave edilmis ve 120 giin boyunca beslenmistir. Borik asitin gokkusag: alabaliginin
Hepatosomatik indeks (HSI) ve viserosomatik indeksi (VSI) {izerine etkileri aragtirilmigtir. Bu
caligmada HSI degerleri sirasiyla 1.238+0.10, 1.251£0.10, 1.292+0.15, 1.325+0.11 wve

1.387+0.12 olarak hesaplanmustir. VSI degerleri ise 17.149+1.06, 16.63+1.26, 16.322+1.23,

'Su iiriinleri ve Hastaliklart ABD,
Veteriner Fakiiltesi,

(1.39) %0.20 borik asit ilave edilen grupta goriilirken en diisik HSI degeri ise (1.24) kontrol Aksaray Universitesi

15.041+1.48ve 13.965+1.04 olarak bulunmustur. Arastirma sonunda, en yiiksek HSI degeri

gurubunda gozlenmistir. Caligmada en yiiksek VIS degeri (17.15) kontrol grubunda Yetistiricilik Boliimii, Su Uriinleri

. . . . . Fakiiltesi k Uni itesi
gozlenirken, en disik VIS degeri (13.97) % 0.20 borik asit ilaveli yemle beslenen grupta akiiltesi, Cukurova Universitesi

3Veteriner Laborant Boliimii, Eskil
Meslek Yﬁlgsek Okulu,
karacigerde biiyiime gozlenirken, VSI degerinin diistigii gdzlenmistir. Aksaray Universitesi

saptanmistir.  Sonug olarak, borik asit ilaveli yemle beslenen gokkusagi alabaliginda

*Veteriner Fakiiltesi, Fizyoloji ABD

Anahtar kelimeler: Borik asit, Gokkusagi alabaligi, Hepatosomatik indeks, Viserosomatik Aksaray Universitesi

indeks ®Avlama ve Isleme Teknolojisi Boliimii
Su Urtinleri F akﬁltesi'f Cukurova
Universitesi
Abstract
In this study, boric acid was added to the rainbow trout diet at rates of 0.00%, 0.01%, 0.05%,
0.10% and 0.20% and fed for 120 days. Effects of boric acid on hepatosomatic index (HIS) and
viscerosomatic index (VSI) of rainbow trout were investigated. In our study, HSI values were
calculated as 1.238 + 0.10, 1.251 £+ 0.10, 1.292 + 0.15, 1.325 £+ 0.11 and 1.387 + 0.12,
respectively. VSI values were found as 17.149 + 1.06, 16.63 £ 1.26, 16.322 + 1.23, 15.041 + iletisim (Correspondence)
1.48 and 13.965 + 1.04. The highest HSI value (1.39) was found in the group which was fed Mustafa OZ
with 0.20% boric acid supplemented diet, while the lowest HSI value (1.24) was found in the ozmustafa2010@gmail.com
control group. In our study, the highest VSI value (17.15) was observed in the control group
while the lowest VSI value was calculated (13.97) in the group containing 0.20% boric acid. In
conclusion, growth of liver was observed in rainbow trout which was fed with boric acid
supplemented diets while a decrease was found in VS| value. Makale Bilgisi
Keywords: Boric acid, Rainbow trout, Hepatosomatic index, Viscerosomatic index é%lﬁ i%giggg

Copyright 2017 JAVST
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Giris

Tirkiye’de ve diinya’da son yillarda ozellikle su
iirtinleri tiretimi ve tiiketimi alaninda 6nemli gelismeler
gozlenmektedir. Su itriinleri sektorii diinyada en hizh
biiyliyen sektorler arasinda gelmektedir. Gerek sahip
olunan genis dogal kaynaklar, gerekse teknik,
ekonomik ve sosyal yasamdaki ilerlemeler sektoriin
gelismesine etki eden faktorlerdir. Ulke niifusunun
hayvansal protein agiginin kapatilmasinda, yeterli ve
dengeli beslenme diizeyine erigilmesinde su iiriinleri
son derece 6nemli bir yere sahiptir. Entansif kosullarda
balik yetistiriciliginde amag; ekonomik kosullarla en
kisa siirede baliklarin istenilen diizeye getirilmesidir.
Bunu gerceklestirebilmek icin de uygun sekilde
hazirlanmg yemlerle baliklarm yeterli bir sekilde
beslenmesi gerekmektedir (Keskin ve Erdem, 2005; Oz,

2016).

Bircok balik tiiriinde oldugu gibi gokkusagi alabaligimin
da i¢ organlarin ekonomik degeri yoktur. Bu nedenle de
i¢ organlarin toplam viicutla olan oranmnmn az olmasi
istenir. Karacigerin viicutla olan oranini belirlemek igin
Hepatosomatik indeks ve biitiin i¢ organlarinin viicut ile
oranini belirlemek icin de Viserosomatik Indeks
degerine bakilir. Bu indeksler ile ilgili ¢ikarimlarda
bulunabilmek i¢in baliklarda bazi i¢ organlarin histoloji

ve morfolojilerini bilmek gerekir.

Baliklarin ~ karaciger  doku  morfolojisi  diger
omurgalilarm  doku morfolojileri ile benzerdir.
Karaciger, c¢esitli pankreatik ve safra kanallari,

damarlar1 ve damarlar1 igeren dallara ayrilmis boru

birimleri halinde organize edilen, esas olarak
hepatositlerden olusan kanallar, tiipler ve siniizoidlerin
oldukca dallanmis bir labirentidir. Karaciger ana
damari, karacigere sindirim kanalinda absorbe edilen
besin maddelerinin dogrudan alinimini saglar ve burada

daha fazla islenip diger viicut dokularina gonderilebilir.

Karaciger hepatositleri, karaciger hacminin g¢ogunu
olusturur ve degisken miktarlarda glikojen ve lipit
icerebilir. Baliklarin karacigerindeki glikojen ve lipit
miktar1 morfolojik ve histolojik degisikliklerle birlikte

baligin beslenmesi, saglik durumu, toksin yiikii ve

baliklarin enerji durumlart ile ilgilidir (Halver ve
Hardy, 2002).
HSI’nin  belirlenmesi, baliklarda i{ireme donemi

haricinde her periyot boyunca enerjinin karacigerde
depolanan kismini gérmemizi saglar (Nunes ve Hartz,
2001). Baliklar enerjiyi kaslarinda depolarlar, ancak
enerji fazla oldugu zaman viicut tarafindan karacigerde
glikojen  olarak  depolanmaktadir. Bu nedenle
karacigerin oransal biyiikliigi beslenme durumu ile
bilyime hizinin bir indeksi olarak goriilmektedir

(Halver ve Hardy, 2002).

Baliklarin iireme dénemlerinde enerjinin biiyiik kismi
gonadlarin  gelisimi i¢in kullanilacagindan besin
maddelerindeki enerjinin g¢ogu {ireme organlarma
gonderilir. Bu nedenle iireme donemlerinde HSI
degerleri lireme donemi disina gore daha diisiik
olmaktadir. VSI ise i¢ organlarin agirliginin tim viicut
agirhigmma oranidir. Genellikle verilen besinin viseral
organlar iizerine etkisini saptamak igin kullanilir.
Ozellikle baliklarin yiiksek yagli besinlerle beslenmesi
ya da n-3 PUFA’ lan1 diisilk oranda igeren yaglarla
olusturulmus diyetlerle beslenmeleri durumunda i¢
organlarda bir yag birikimi s6z konusu olmaktadir.
Boyle bir durumda i¢ organlarda yag birikiminin bir
viserosomatik  indeksin

sonucu  olarak

artmaktadir (Korkut vd., 2007).

degeri

Balik yetistiriciliginde birim zamanda en kisa siirede en
yiksek verimi almak hedeflenmektedir. Bu hedefe
ulagmak i¢in balik yemleri ile ilgili bircok calisma

yapilmaktadir (Oz vd., 2017). Yaptigimiz bu calismada
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da balik yemine ilave edilen borik asidin VSI ve HSI

degerleri iizerine etkilerinin belirlenmesi amaglanmuistir.
Materyal ve Metot

Caligmamizda Salmonidae familyasina ait gokkusagi

alabalign  kullanilmigtir.  Arastirmada  kullanilan
baliklarmn 17.89

Denemede kullanilan borik asit ticari bir firmadan

basglangic  agirliklar gramdir.

temin edilmis ve % 99.5 safliktadir.

Toz halde bulunan borik asit Once su igerisinde
¢cozdiiriilmiis ve piskiirtme yontemi

Daha

ile yemlere

emdirilmistir. sonra yem suya girdiginde

yemlerdeki borik asit yikanarak suya gegmesini
onlemek icin yaglama yapilmis ve yemler golgede
kurutularak 10 kg lik agz1 kapakli kovalara alinarak
depolanmigtir. Ayni sekilde ve ayni oranda su
piiskiirtme ve yaglama islemi kontrol gurubu i¢in de
uygulanmustir. Aragtirmamizda olusturulan gruplar ve

yemlerdeki borik asit miktarlar1 Tablo 1 de verilmistir.

Tablo 1. Denemede kullanilan baliklar ve yemlere ilave edilen borik asit

Deneme gruplari Ortalama (gr)

Borik asit miktar (%)

1.Grup (Kontrol) 17.89
2.Grup 17.89
3.Grup 17.89
4.Grup 17.89
5.Grup 17.89

0.00
0.01
0.05
0.10
0.20

Denemedeki baliklarimiz alisma siiresince ve aragtirma esnasinda Skretting marka yemle beslenmis ve yem igerigi

Tablo 2 de verilmistir.

Tablo 2. Denemede kullanilan Skretting marka alabalik yeminin besin degeri

Besin degerleri Ortalama
Ham protein(%) 43
Hamyag(%) 24
Ham seliiloz(%) 3.9
Kiil(%) 9

Viserosomatik indeks ve Hepatosomatik indeks asagida verilen formiillere gére hesaplanmistir (Cheng vd., 2006).

VSI = (Tiim I¢ Organlarm Agirhig / Viicut Agirhgr) x 100
HSI =(Karaciger Agirligi(g) / Viicut Agirligi (g)) x 100

Bulgular

Arastirmamizda gokkusagi alabaligi farkli oranlarda
borik asit iceren yemle 120 giin boyunca giinde iki defa
olmak iizere serbest

yemleme ile yemlenmistir.

Besleme periyodu sonrasinda baliklarin HSI ve VSI

degerleri hesaplanmigtir. Bulunan sonuglar tablo 3 te
gosterilmektedir. Arastirma sonucunda HSI degerleri
sirastyla; (%) 1.24+0.10°, 1.25+0.10°,1.29+0.15®,
1.33+0.11% ve 1.39+0.12% bulunurken, VSI degerleri de
sirastyla; (%) 17.15+1.06%, 16.63£1.26%, 16.32+1.23%,
15.04+1.48° ve 13.97+1.04° bulunmustur.
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Tablo 3. Borik asit ilaveli yemle beslenen gokkusagi alabaliginin HSI ve VSI degerleri

GRUPLAR
Parametreler
G1 G2 G3 G4 G5
HSI 1.238+0.10° 1.25140.10°  1.292+0.15® 1.325+0.11® 1.387+0.12°
VSI 17.149+1.06° 16.63+1.26° 16.322+1.23? 15.041+1.48° 13.965+1.04°
Tartisma azalmasinin da baliklarin hastaliklara karsi riskini de

HSI, baliklarin karaciger agirhigr ile viicut agirhig
arasindaki oranm hesaplanmasiyla ortaya c¢ikan bir
kavramdir. Balik biyiikligine bagli olmaksizin,
baliklarda biiyiimiis karacigerlerin goriilebilecegi ve
yemleme miktarinin karaciger biiylikligiine etki ettigi

bildirilmektedir (Storebakken ve Austreng, 1987).

Farkli oranlarda (baligin canli agirhiginin %1.0, %1.50
ve 9%2.0) ekstriide yem kullanmanin baliklarin
gelismesi tizerine etkilerinin incelendigi bir ¢alisma
sonucunda HSI, (%) 1.98 + 0.19,1.87+ 0.11 ve 1.28+
0.13 olarak hesaplanmistir (Keskin ve Erdem, 2005).
Gokkusagr alabaligi juvenillerinde yapilan caligmada
VSI 10.32 + 0.24, 8.99 £ 0.24 ve 9.89 £ 0.19 olarak
bulunmustur (Barnes vd., 2012). Farkli oranlarda E
vitamini  igeren beslenen
alabaliginin VSI; %16.6, %17.9, %16.8 ve %16.2; HSI

ise  %1.3, %1.7, %1.9 ve 1.8 olarak bulunmustur

diyetlerle gokkusagi

(Y1ldiz, 2004). Bu ¢alismalarda bulunan sonuglar bizim

calisma sonuglarimiz ile uyumludur.

Daha o6nce yapilan bir ¢aligmada; Gokkusagi alabaligi
yemine 170-Metiltestosteron ilave edilmis ve HSI
iizerine  etkisini  incelenmistir. Yeme 170-
Metiltestosteron ilave edilmesi HSI degerini ve kastaki
yag oranini yiikseltirken i¢ organlar arasi yag oranini
azaltmigtir. Arastiricilar bu uygulamanin kaslar arasi
yag1 arttirarak, baliketinin lezzetini olumlu yonde
etkiledigini ve insan tiikketimi i¢in kullanilmayan i¢
organlarin oranint azaltarak tretici ve tliketici icin
avantaj sagladigmi, ic

organlar arasi yaglarin

distirdiiglinii bildirmislerdir (Gtizel ve Giillii, 2006).

Gokkusagi alabaligmin uzun siire yiiksek oranda soya
unu igeren yemle beslendigi calismada 94. ve 205.
giinde VSI ve HSI degerlerini hesaplamig. 94. Giinde
VSI degerleri sirastyla; 12.21 £ 1.15, 12.77 + 0.44 ve
12.73 + 0.35 olurken HSI sirasiyla 2.80 + 0.23, 2.31 +
0.17 ve 3.14 + 0.22 olarak bulunmustur. 205. Giin
degerleri VSI degerleri 13.78 + 0.60, 11.49 + 0.36 ve
13.39 + 0.43; HSI ise 1.64 £ 0.36, 0.75 + 0.06 ve 1.31
+ 0.15 bulunmustur (Barnes vd., 2012).

Bandarra ve ark. Tarafindan yapilan c¢aligmada
gokkusag alabaliginin HSI degerlerinin 1.10 ile 1.21
arasinda, VSI degerlerinin ise 6.76 ile 7.32 arasinda
degistigi belirtilmistir (Bandarra vd., 2006). Farkl
tirlerde yapilan bir ¢alismada da balik yemine ilave
edilen L-karnitinin Labeo rohita fingerlinklerinin
biiylime ve viicut kompozisyonuna etkileri calisilmis ve
bu galisma sonucunda HSI 0.33 ile 0.53 arasinda
degisirken VSI degerleri de 11.06 ile 12.23 arasinda

degistigi bildirilmistir (Keshavanath ve Renuka, 1998).

Dernekbas1 (2012) yaptigr c¢alismada, yemlere farkl
oranlarda ilave edilen kanola yagmnin gokkusag
alabaliklarinda HSI ve VSI degerleri tizerine etkisini
incelemis ve HSI (%) degerleri 0.80 ile 1.04 arasinda
degisirken VSI (%) degerlerinin 10.03 ile 11.99

arasinda degistigini rapor etmistir.
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Sonug

Bu c¢alismada gokkusagi alabaligi yemine %99.5
saflikta olan borik asit farkli oranlarda ilave edilmis ve
bu yemle baliklarimiz 120 giin beslenmistir. Besleme
periyodu sonunda VSI ve HSI degerleri hesaplanmustir.
Sonug olarak, bu ¢alismada alabalik yemine ilave edilen

borik asit gokkusagi alabaliginda karacigerde
biiyiimeye sebep olurken VSI’'n in diismesine sebep

olmustur.
Tesekkiir
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Projeleri Koordinasyon Birimi tarafindan 2016-027
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The investigation of bacteria, parasite and fungi in blue crabs

(callinectes sapidus, rathbun 1896) caught from Akyatan lagoon
in east Mediterranean Sea

Ruhay Aldik

Ibrahim Cengizler
Abstract

Bacteria, parasites and fungus in blue crabs (Callinectes sapidus) caught from Akyatan
Lagoon in East Mediterranean Sea, Adana, Turkey were investigated. Total 501 crab
samples were used and average length and weight were 13.1-14.4cm and 141.2-293.8g,
respectively. Total 21 bacteria belonging to 14 different genera which are Acinetobacter
baumannii, Acinetobacter Iwoffii, Aeromonas cavaie, Aeromonas hydrophila, Serratia
rubidea, Vibrio alginolyticus, Vibrio parahaemolyticus, Vibrio vulnificus, Vibrio mimicus,
Citrobacter frendii, Enterobacter aerogenes, Enterobacter cloacae, Esherichia vulneris,

Klebsiella phenmonaie, Klebsiella oxytoca, Moraxella sp., Proteus mirabilis, Department of Aquaculture and Fish

. i . Diseases, Faculty of Fisheries,
Pseudomonas sp., Micrococcus sp., Staphylococcus aureus, Bacillus sp., were isolated University of Cukurova, Adana
from 301 craps samples. Parasites that are Ichthyophthiris multifilis, Cryptobia sp., 01330, Turkey

Trypanosoma sp., Cloronorchis sp.’s metacerceria, amoeboid trofont to belong
Hematodinium sp., Metacestoda, spore of Microsporidans, Ameson sp., Trematodes
metacerceria were identified whereas fungus that are Oospore and Lagenidium sp.

Zoospore were found in the blue crabs samples.
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Introduction

The rapid development in aquaculture industry is
mainly based on the amount of fish production. In
addition to the fish species cultured, the amount of
cultured aquatic invertabrates (crab, shrimp, bivalviae,
molluscs etc.) also plays an important role in this rapid
development of aquaculture. Among the cultured
invertebrates, approximately 22 species of crabs have
an important place in the production of shellfish
(Siddiquie, et al, 1987).

Edible meat is important due to proteins and mineral
content of waste parts pf blue crabs (Callinectes
sapidus) since the waste products are used as feed
additives that allows the assessment as an economic
inputs. One of the products obtained from blue crab is
chitin, which is used in textiles, inks, construction
adhesives and cosmetic industry (Enzenross, et al,
1995).

The main source of blue crabs (Callinectes sapidus),
which has an increasing consumption in the world, is

the northern shores of Northern America.

This species has also been reported from the Western
Mediterranean Coasts since the beginning of the 20"
century and subsequently widely distributed through the
eastern Mediterranean. In Turkey, it was first reported
in the eastern Mediterranean waters off the Hatay
province and in the Iskenderun Bay. The blue crabs
(Callinectes sapidus) is also distributed along the
Turkish Mediterranean coastal line starting from Finike,
around Anamur, Tasucu, Kapizli, Tuzla, Karatas,
Yumurtalik ve Iskenderun (Goniil, 1997; Gelibolu,
2006). Serious populations of blue crab have also been
reported in Mersin-Silifke, Akyatan and Yumurtalik
lagoons existing in the Turkish Mediterranean Coast

and this population has been attributed to nutrient

enrichment (Anonim, 1997; Tireli, 1999; Gelibolu, et
al., 2009).

In Turkey, there are many factors that cause problems
for sales and marketing of these crabs unless the value
of the waste product is not understood. However there
are some risks such as bacteria, parasites and fungus in
blue crab in order to use in the industry (Andersen,
2000; Flowers, et al., 2000; Krol, 2002). There are not
enough studies related to bacteria, parasites and fungi
contamination in blue crab caught from the Akyatan

Lagoon, Adana, Turkey.

Therefore, the purpose of this study was to investigate
contamination level of bacteria, parasites and fungi in
blue crabs. For this, totally 501 crab samples were used
for isolation and identification of the bacteria, parasites

and fungi.
Materials and Methods

Callinectes sapidus belongs to Arthropoda member of
Portunidae family that is used as research material.
Blue crab was caught from Akyatan Lagoons, Karatas,
Adana in the coast of the Mediterranean Sea. Sampling
was carried out every month between October 2011 and
October 2012 and also summer season in 2013-2014.
The average length of ranged from 13.1 to 14.4cm and
average weight ranged from 141.2 to 293.8¢g. total of
501 crabs were caught in the vicinity of the lagoon and
sea links using one way of trap systems. After the crab
was caught, they brought to the laboratory as live. After
being sterilized using absolute ethanol, hemolymph
samples for bacteriological studies were inoculated into
on blood agar, endo agar, marine agar medium,
applause — Mansur and Brain A-B- Media (Camdali and
Ildir, 1976; Mims,

Tendencia, 2004). Amount of hemolymph sample also

et al., 2004; Ruangpan and

stored making DNA extraction at -20°C for determining

Dinoflagellate Hematodinium perezi. Reproducing
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colonies in the media used for bacteriological
examination have been used to identify conventional
methods after morphological examination (gram
staining, oxidase, catalase test, etc.) (Roberts, 2001;
Christopher and Bruno, 2003; Zoletti, et al, 2006).
Genomic DNA was extracted using the DNeasy Blood
& Tissue Kit (Qiagen, Germany), according to the

manufacturer’s instructions.

Parasitological examination of crabs was determined in
the hemolymph samples using Giemsa staining
technique under a microscope after being examined
macroscopically. In Fungal examination, abdominal
area where the eggs of crabs after being examined
macroscopically was carried out by scraping samples
on slides fixing with methanol and dyeing Giemsa stain
that was examined under the microscope (Maas, et al.,

1999; Shields, 2003).

In parasitical identification we used as an identification
1942; Markevic, 1951; Yamagulti,
1958;Yamaguti, 1961; Yamaguti, 1963; Gussev, 1985;
Gussev, 1985; Gusev, et al., 1987; Roberts, 1989;
Moravec, 1994; Shields and Overstreet, 2003) articles.

key; (Couch,

In fungal identification was used as an identification
key; (Couch, 1942; Bland and Amerson, 1973; Gotelli,
1974; Bian, et al.,, 1979; Gil-Turnes, et al., 1989;
Nakamura and Hatai, 1995; Ramasamy, et al., 1996;
Kitancharoen, et al., 1997; Maas, et al., 1999; Leafio,
2002) articles.

Result and Discussion

Total 501 blue crabs have been examined under the
laboratory conditions. A total of bacteria species (Table
1) was isolated from 301 crabs, which all bacteria
genus belongs to 14 different genera and 337 bacterial
sampling density was observed in December 2011, he
highest density of bacteria was observed in August

2014 sampling period.

In parasitical examination, Ichthyophthiris multifilis,
Cryptobia sp., Trypanosoma sp., Cloronorchis sp.
metacercaria, Hematodinium sp. amoeboid trofont,
Metacestod, Microsporidan spore, Ameson sp.,
Trematod metacerceria belong to 9 genera were isolated
and identified (Table 2).

Thraustochytrid oospore and Lagenidium sp. zoospore

In fungal examination,

were found in the samples (Table 2).

Table 1. Bacteria Species Isolated From Blue Crab (Callinectes sapidus)

Gr (-) Bacteria Number of Blue Crab

Gr (+) Bacteria

Number of Blue Crab

Acinetobacter baumannii 19 Micrococcus sp. 10
Acinetobacter lwoffii 11 Staphylococcus aureus 24
Aeromonas cavaie 9 Bacillus sp. 13
Aeromonas hydrophila 34

Serratia rubidea 5

Vibrio alginolyticus 26

Vibrio parahaemolyticus 42

Vibrio vulnificus 14

Vibrio mimicus 12

Citrobacter freundii 7

Enterobacter aerogenes 12

Enterobacter cloacae 10

Escherichia coli 20

Klebsiella phenmonaie 8

Klebsiella oxytoca 15

Moraxella sp. 13

Proteus mirabilis 22

Pseudomonas sp. 11
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Table 2. Parasitical and Fungal Agents Isolated from Blue Crab (Callinectes sapidus)

Parasitical Agents Fungal Agents

Ichthyophthiris multifilis
Cryptobia sp.

Thraustochytrid oospore
Lagenidium sp. zoospore

Trypanasoma sp.

Cloronorchis sp. Metacercaria
Hematodinium sp. amoeboid trofont
Metacestod

Microsporidian spore

Ameson sp.

Tematod metacercaria

Result obtained from this study showed that
contamination with bacteria, parasites and fungi was
seen most frequently in the summer season that is an
agreement with other studies (Dawes, 1968; Leglise and
Raguenes, 1975; Xu and Xu, 2002; Shields, 2003). This
is the common factors in the vicinity of the Akyatan
Lagoon since drainage channels and other formations
that provide environmental pollution (chemicals used in
the fields, fertilizers, waste of boat used for hunting,
etc.) are polluted it. Also this situation is a large part of
the diet of the crab is thought to be due to the creation
of fish in the lagoon. The genus of Cryptobia of
individuals fish parasites and belongs to Trypanosoma
genus of individuals some periods use crabs as an
intermediate host, but has been reported in some studies
demonstrate no pathological phenomenon (Kozloff,
2004; Woo, 2002; Alvarez-Pellitero et al., 2004;
Abowei et al., 2011). The blue crab observations made
so far, fungal agents such as Lagenidium callinectes,
Haliphthoros milfordensis, Fusarium solani and
Leptolegnia marina (oomycetes) were found (Fisher,
1983; Gil-Turnes, et al., 1992; Shields, 2003). In our
study, Lagenidium genera zoospore and
Thraustochytrid oospore were found. During the
summer, incidence of agents with an increasing salinity
and temperature has been similar to other studies. It
also similar the other studies due to regions where the

other lagoons. The biggest difference from other areas

of the region is associated with two the drainage
channel. On the subject as, has carried out some
research in Chesapeak Bay and Charliston Harbor a
large number of pathogens have been reported (NOAA
Chart 11524, 2014). The biggest difference from our
study of these areas are used as port. Pathogens are

transported with water inputs.

In addition, pathogen infection by ship from the harbor
is spread. Improvement of flowing drainage channels
with no pollutants into the lagoon, he control of waste
of boats used in fishing, control of environmental
pollutions and favorable conditions for hunting and
eliminating stress factor by moving the crab are

expected to reduce of the presence of pathogens.
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Konya Karapinar Ilgesi Orta Anadolu Merinoslarinda Sezon Arastirma Makalesi

Icinde Koc Etkisinin Farkli Uygulamasinin D6l Verimine, Asim
ve Dogum Siiresine Etkisinin Arastirilmasi (1)

Investigation of Effects on Fertility and Time of Naturel Mating and
Parturition in the Middle Anatolia Merino Ewes to the Ram Effect during
the Breeding Season in the Town of Konya Province Karapinar (1)

Ozet

Bu ¢aligmada kog katim sezonunda kog etkisinin farkli uygulamalarinin siirtiideki dol verimine,
asim ve dogum siiresine etkisi arastinldi. Caligmanin 6. giiniinde ko¢ katimindan sonra
isletmelerden birinde koglar alt1 giin siireyle uzaklastirildi (Isletme II). Diger isletme (isletme I)
de koglar uzaklagtirllmadi. Koglarin uzaklagtirildigi isletmede koglarin tekrar katimindan
sonraki 12 giinde koyunlarin %83.4 (342/410)’inde asimlar gergeklesti. Koglarin
uzaklagtirilmadigr isletmede ayni tarih ve siirede koyunlarin %67.98 (656/965)’inde agimlar
gerceklesti. Her iki isletmede de ciftlesmeler elde asim ile gergeklestirildi. Uygulama yapilan
isletmede asim sezonu 18 giinde tamamlanirken diger isletmede 28 giinde tamamlanmistir.
Arastirmanin yapildig: isletmeler dogum siireleri yoniinden degerlendirildiginde; uzaklastirma
yapilan isletmede doguran koyunlarm %77°si (299/388) dogumlarin yogunlastigi 11 giinde
gerceklesirken, dogum sezonu 27 giinde tamamlanmstir. Uygulama yapilmayan isletmede ise
doguran koyunlarin %65°1 (592/911) dogumlarin yogunlastigt 14 giinde gergeklesmistir.
Dogum sezonu ise 41 giinde tamamlanmigtir. Asim ve dogum sezonlari siiresi
karsilastirildiginda uygulamalar arasinda fark oldugu tespit edildi (P<0.05). D4l verimi
acisindan uygulamalar arasinda fark olmadigi belirlendi (P>0.05). Sonug¢ olarak asim
mevsiminde koglarin siiriiye 6 giin katilip 6 giin ayrilmasi sonrasinda tekrar ko¢ katmak asim
ve dogum sezonunun daha kisa siirede tamamlandigi, ancak kuzu veriminde farkin olmadig:
kanaati olugmustur.

Anahtar Kelimeler: Asim Sezonu, D61 verimi, Orta Anadolu Merinosu Koyunu, Kog etkisi
Abstract

This study was conducted to investigate the effects on naturel mating, fertility and time of
parturition in the merino ewes to the different application of ram effect during the natural
breeding season. On the sixth day of the study; in one of two companies (company I), the rams
was removed during six days from the flock of sheep. This application was not made on the
other (company II). In other company, this application wasn’t done. First enterprise where the
rams were removed then again, the rams were joined the flock and second enterprise were
mated next 12 days %83.4 (342/410) and %67.98 (656/965), respectively. Flocks in the both
enterprises were mated with natural mating. Breeding season were completed 18 and 28 days
for the first and second sheep enterprise, respectively. When parturition season between
enterprises was evaluated, Merino ewes in the first and second enterprises gave birth %77
(299/388) and %65 (592/911) respectively. Parturition season of the first group was completed
in 27 days (the first 11 days was more intense) and in the other group lasted for 41 days (the
first 14 days was more intense). As the result of this study, the duration of merino ewes
exposed to rams (keep 6 days in flock, remove 6 days from flock and get back to the flock) in
the breeding season is found to be effective on the time of mate and parturition (P<0.05). In the
direction of fertility, there was no difference between practices (P= 0.05).

Key Words: Breeding season, Central Anatolia Merino Sheep, Fertility, Ram effect

18

ISiikrii DURSUN
2Hasan GURBUZ
1Gaye BULUT
3Mehmet KOSE
4S1ddik KESKIN

! Aksaray Universitesi
Veteriner Fakiiltesi Dogum ve
Jinekoloji Ana Bilim Dali,
Aksaray, Tiirkiye

2Konya Damizlik Koyun Kegi
Yetistiricileri Birligi Bagkanligi,
Konya, Tiirkiye

3Dicle Universitesi Veteriner
Fakiiltesi Dogum ve Jinekoloji Ana
Bilim Dali, Diyarbakir, Tiirkiye

4Yiiziincii Y11 Universitesi Tip
Fakdiltesi Biyoistatistik
Anabilim Dali, Van, Tiirkiye

iletisim (Correspondence)
Stikrii DURSUN
Sukrudursun70@hotmail.com

Makale Bilgisi
Gelis: 31-03-2017
Kabul: 25-04-2017

Copyright 2017 JAVST



Dursun vd. / (JAVST), 2017, 2(1), 18-25

Giris

Kiigiikbag hayvanlar (koyun, kegi) sigirlarda oldugu
gibi yil boyu seksiiel aktivite (Ostrus) gostermezler.
Kuzey yarim kiirede; koyunlarda siklik aktivite,
mevsime bagli olarak, gilin 1s18inin azaldigr donemde
baslamaktadir. Bu nedenle koyunlar mevsime bagl
polidstrik  hayvanlar  olarak  tanimlanmaktadirlar
(Demiroren, 2001; Kaymakei, 2013; Ugar ve Ozy‘mﬂu,
2015). Koyunlarda seksiiel aktivitenin baslamasi i¢in
giin 1s18inin yaninda ¢evre 1sis1, bakim besleme gibi
faktorlerde etkilidir (Gordon, 1997; Sireli vd., 2013).
Kondisyonu diisiik olan koyunlarda agim sezonuna 3-4
hafta kala ek yemleme (Flushing) uygulanmasi

reprodiiktif verimlilikte artislar saglamaktadir (Iglesias

vd., 1996; Esen ve Bozkurt, 2001;Sireli vd., 2013).

Koyunculuk isletmelerinin gelirleri et, siit ve yapagidan
elde edilmektedir. Bu gelirlerin i¢inde en biiyiik pay1 et
(%90) olustururken, siit ve yapagi geliri (%10) daha
diisiik diizeydedir (Akgapinar, 2000; Ozbey ve Tatl,
2001; Giinaydin, 2009; Demiral ve Iscan, 2012).
Koyun ve kegi yetistiriciliginde masraflari (yem, is¢ilik,
ilag) artirmadan yada az masrafla daha yiiksek bir verim
elde etmek hedeflenmelidir (Lindsay, 1991; Yardimeci
ve Sahin, 2003; Ozdemir vd., 2015; Ugar ve Ozyurtlu,
2015 ). Koyunlarda, verimi artirmak igin ¢esitli
uygulamalar yapilmaktadir. Bu uygulamalari; dogal
(kog etkisi) ve farmakolojik olmak iizere iki seklinde
simiflandirilabilir. Kog etkisi ile kizginligin denetim
altina alinmasi, farmakolojik yontemlere goére daha
ekonomiktir  (Yilmaz  vd., 2009).  Uremenin
denetlenmesi siiritye kog¢ katimi, 151k uygulamasi, enerji
kaynaklar1 (yemleme) gibi uygulamalar etkili olsa da
ireme mevsimine gecis doneminde, lireme mevsiminde
ve ireme mevsimi disinda farkli uygulamalar
onerilmektedir (Kennedy, 2008). Koyunlarda andstrus
doneminde hormon uygulamalari ile elde edilen gebelik

orant asim sezonunda elde edilen gebelik oranlarina

gore oldukca dusiiktir (Nowers, 1994; Bearden ve
Faquay, 2000; Biilbiil vd., 2014). Embriyonik 6lim
orani da mevsimde yapilan asimlara gore daha yiiksek
oranda sekillenmektedir (Beaeden ve Fuquay, 2000;
Ozyurtlu ve Bademkiran, 2010).

Kog¢ katim donemine geciste koyunlar arasina koglarin
katilmasi, kizginligmm uygun zamanda baslama ve
toplulagmasin1 saglar. Burada kocun etkisi, andstrus
gegis  sirasinda
olmaktadir (Kaymak¢i ve Sonmez, 1996; Wildeus,

mevsiminden asim  mevsimine
2000). Bu durum kog etkisi olarak tarif edilmektedir.
Kog etkisi diger yontemlere gore daha ucuz ve kolay
oldugu i¢in uygulanabilir bir metottur (Yardimci ve

Sahin, 2003; Y1lmaz vd., 2009).

Andstrus doneminden sonra iireme mevsimine gecis
boyunca koglar ile koyunlarin bir araya getirilmesi
sonunda 3-6 giin i¢inde ovulasyon uyarilmakta ve 17-
24 giin sonra Ostrus aktiviteleri belirgin olarak ortaya
cikmaktadir. Ostruslerdeki belirginlik daha ¢ok koglarin
yag bezelerindeki feromonlarin etkisi ile olusturdugu
bildirilmektedir (Jainudeen ve Hafez, 1993; Yardimc1
ve Sahin, 2003; Yilmaz vd., 2009).

Feromon salgisi i¢in koglar koyunlardan en az 4-6 hafta
ayrt tutulmalidir. Koglarin devamli olarak siirii i¢inde
bulunmasi koglarin bu uyarici etkisini azaltmaktadir
(Martin, 2001; Rekwot vd., 2001; Yilmaz vd., 2009).
Feromon salgis1 idrar ve diski yolu ile de ortama
yayilmaktadir. (Martin, 2001). Koyunlarin 6strus
gostermelerinde, koku disinda fiziksel ve gorsel temas
gibi diger uyaric1 isaretlerinde etkili oldugu tespit

edilmistir (Abecia vd., 2002).

Kog etkisiyle gergeklesen eseysel uyarimin koyunlarda

ovulasyonu uyardigi  laparoskopik  olarak da

belirlenmistir.  Yapilan ¢alismalarda, andstrusteki

koyunlarda koc¢ etkisi sonrasit follikiiler = donem
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uyarilirken toklularda daha disik diizeyde uyarim

gergeklesmistir (Baird vd., 1981; Ungerfeld, 2003).

Sunulan ¢aligmada, yetistirici sartlarinda kog katim ile
ilgili farkli uygulamalarin siiriide dol verimi ve dogum

sezonuna etkisi aragtirilmigtir.
Materyal Metot

Arastirmada; Gida Tarim ve Hayvancilik Bakanligi,
Tarimsal Aragtirmalar ve Politikalar Genel Midiirliigii
koordinatorliginde 420AM2011-01 proje kodu ile
yiiriitiilen Halk Elinde Ulkesel Kii¢iikbas Hayvan Islah1
Projesi kapsaminda, Konya ili Karapinar ilgesinde
Orta Anadolu

bulunan Merinosu  1rki

kullanildi.

koyunlar

Aragtirma; ayni c¢evre sartlarinda (mera, agil ve avlu
yapist dahil) birbirinin benzeri olan iki koyunculuk
isletmesinde gergeklestirildi. Calismada 2014 yili asim
2015 yili dogum sezonlarindaki veriler
degerlendirilmistir. Ko¢ katimindan 14 giin 6ncesinde
her iki isletmede de ortalama 50 gr/giin/bas kesif yem
ile baslanip yedinci giinde 250gr/gilin/bas olacak sekilde
asim sezonu siiresince ek yemleme yapildi. Asim
sezonunda kog¢ katim tarihleri belirlendikten sonra

sabah ve aksam serin saatlerde arama koglar1 siiri

igerisine birakilarak Ostruste olan koyunlar belirlendi.
Ostrus gosteren koyunlar ayr1 bolmelerde fertil koglar
ile ¢iftlestirildi. Asim yapan kogun ve koyunun kulak
numaralari ve agim tarihi kaydedilerek koyunlar kogtan
ayrildi. Calismanin altinc1 giiniinde; isletme II’de
(n=410) koglar alt1 giin silireyle siiriiden
uzaklagtirilirken, isletme I’ de (n=965) uzaklastirilmadi.
Isletmelerdeki toplam asim siiresi ve isletme II de
koglarin tekrar katilmasindan sonra asim siiresi dikkate

alind1.

Isletme II’de kogun ikinci defa katilmasindan sonraki
Ostruslerin en yogun goriildigli donemdeki giinlerde her
iki igletmede tohumlanan koyun sayilari ve tohumlanan
koyunlarm 2015 yili dogum sezonunda dogum ve kuzu

verimi yoniiyle karsilastirildi.
Bulgular

Ko¢ katim sezonunda iki isletmede uygulanan farklh

kog etkisinin karsilastirildigt  ¢alismada; Koglarin

uzaklastirildigr isletme II’de tekrar ko¢ katimindan

sonraki 14 gilinde koyunlarmm %83.41°1 (342/410)

tohumlandi. Koglarin uzaklastiriimadig isletmede ayni

tarth ve siirede koyunlarin %67.98°1 (656/965)

tohumlandi (Tablo1).

Tablo 1. 2014 yili asim ve 2015 yili dogumlarin yogun oldugu dénemlerdeki veriler

2014 Y1l Yogun Oldugu Giinlerde Asimlar

2015 Y1l Yogun Oldugu Giinlerde Dogumlar

. A Dog
Isletme N s Toplam % N o8t Toplam % P
[ 656 309 965 67,9 592 319 911 65

0,000 0,000
I 342 68 410 83,4 299 89 388 7
Toplam 998 377 1375 891 408 1299

Asim sezonu, uygulama yapilan isletmede 18 giinde

tamamlanirken diger igletmede 28 giinde
tamamlanmigtir.  Arastirmanin  yapildig1r  isletmeler
dogum  siireleri  yoniinden  degerlendirildiginde;

uzaklagtirma yapilan isletmedeki koyunlarin %77’si

(299/388)  dogumlarin  yogunlastigt 11  gilinde
gerceklesti ve dogum sezonu 27 giinde tamamlandi.

Uygulama yapilmayan isletmede dogum sezonu 41 giin
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siirmiis  olup,

koyunlarin %65°1 (592/911) dogurmustur (P <0,05).

dogumlarin yogunlastigi 14 giinde

Dol verimi agisindan degerlendirildiginde ise igletmeler

arasinda bir fark olmadigi goriilmektedir (Tablo2)

(P>0,05). Tek doguran koyunlar yoniiyle bir fark
(P<0.05) oldugu gorilmektedir ancak bu iiretim
yoniinden istenmeyen bir durumdur. Degerlendirmeler

is Chi-Square test yontemi ile yapilmustir.

Tablo 2. 2015 Yihinda siiriideki dol verimi ile ilgili degerler

fsletme Hayvan Doguran Hay. Ikiz Dogum Tek Dogum Dogurmayan Hay.  Kuzu
: Sayisi Sayis1 % Sayis1 % Sayist % Sayist %  Verimi

I 965 911 94,41 142 15,58 769 84,42 54 5,59 1,15
I 410 388 94,63 43 11,08 345 88,92 22 5,37 1,11
Toplam 1375 1299 185 1114 76

P 0.864 0.362 0.033 0.864

Tartisma ve Sonug¢ goriilme siiresi 5 giin 6ne c¢ekilmektedir. Isletmedeki
Celmmmm  grplenn  Bhlede  Wiotben ey koyunlarm belirlenen siirede dstruse gelmemeleri yada

yetistiriciligi meraya dayali olarak yapilmaktadir.
Isletmelerinin  karhilig1 i¢in dammzlik koyunlardan
maksimum diizeyde faydalanmak gerekmektedir.
Isletmelerde d6l verimini artirirken isletme giderleri de
minimum diizeyde tutulmalidir. Bu nedenle yavru
verimini artirmak asim ve dogum sezonlarinin
olabildigince kisa olmasi 6nem arz etmektedir. Bunun
hormon  kullanilarak  gergeklestirilebildigi  gibi
uygulama kolayligi, diisik maliyeti ve dogal olmast
nedeniyle kog etkisi sezon i¢inde daha uygulanabilir bir

yontem olarak goriilmektedir.

Kog etkisinden faydalanmak amaciyla 16 giin siireyle
arama koglarinin siirliye katilmasi ve 16. giin sonunda
arama koglarmin siirliden uzaklastirilmas:1 ve fertil
koglarin  siiri  i¢ine  birakilmalari  gerektigi
bildirilmektedir (Mc Dougall 2001). Ostruslerin yogun
olarak goriilmesi i¢in 17 giine ihtiyag duyulmaktadir
(Mc Dougall, 2001; Yardimci ve sahin, 2003; Yilmaz
vd., 2009). Sunulan caligmada elde edilen bulgulara
gore 12 giin sonra yogun Ostrusler goriilmeye
baslamaktadir. Bu 12 giiniin alt1 giinii koglar siirtiden
uzaklastirildigi i¢in siirii idaresi kolaylagsmakta ve

maliyetler azalmaktadir. Ayrica Ostruslerin  yogun

daha ge¢ asimlarin gerceklesmesi siirii i¢inde viicut

kondisyon skoru diisiik olan hayvanlar oldugu
goriilmiistiir. Ek yemlemeler siirii bazli yapildig1 i¢in
VKS diisiik hayvanlarin kendini toplamasi ve &strus
gostermeleri gecikmistir. Nitekim Yilmaz vd. (2007 )
VKS’nin diger verimlerde oldugu gibi kizgmlik
gostermede ve kuzu veriminde de oldukca etkili

oldugunu ifade etmektedir.

Yeni Zelanda koyun isletmelerinde, Romney 1rki
koyunlarin kog¢ katimindan sonraki ilk 6 giinliik siirede
%80’inin g¢iftlestigi ve dogumlarin bagladig: ilk hafta
%355-68’inin dogurdugu
bildirilmektedir (Donald, 1971). Sunulan ¢alismada

icinde koyunlarin
asim ve dogumlarin yogunlagtifi siirenin daha uzun
oldugu goriilmiistir. Bunun nedeni bakim besleme,
mera ve ik

ozelliginden kaynaklandig:

diisiniilmektedir. Arastirmanin yapildigi isletmeler
arasinda ise agim ve dogum sezonlar1 bakimindan
onemli diizeyde farkin oldugu goriilmektedir. Sunulan
caligmada Ostrus ve asim oram1 %95.39 olarak tespit
edilmistir. Daha 6nce yapilmig olan benzer ¢alismalarda
Ostrus ve agim orani Kaya vd. (1998) %50, Esen ve

Bozkurt (2001) %94, Tarhan (2011) %83.75,
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Tajaddodchelik (2013) %85.71, Kose vd. (2016) %92
olarak elde ettikleri sonuglara gore daha yiiksek
olurken; (Donald, 1971; Alkan vd., 2012) yapmis

olduklar1 ¢alismalardan diisiik bulunmustur.

Tohumlanan  her  hayvanin  dogum  yapmasi
beklenilmekle birlikte; embriyonik 6liim, abort, erken
dogum gibi nedenler dogum gerceklesmemektedir.
Kose vd. (2016) sezon iginde Flushing uyguladiklari
Akkaraman koyunlarinda dogum oraninin %68 olarak
gerceklestigini bildirilmektedir. Ozbey ve Tatl (2001);
Kasim ay1 i¢inde hormon uygulamasi ile ivesi irki
koyunlar da dogum oraninin %86.67 oldugunu ifade
etmektedirler. Demiral ve Iscan (2012) iireme sezonu

icinde hormon uygulamasi ile senkronize edilen Kangal

Akkaraman irki  koyunlarda suni  tohumlama
galismasinda  dogum  oranmnin  %27.5  oldugu
bildirilmektedir. Eylil aymda Akkaraman ki

koyunlarda kondisyonu < 3’den diisiikk olan koyunlara
Hormon + Flushing uygulanan grupta Flushing
uygulanmayan guruba gore dol veriminde Onemli
derecede  artis  olmustur. Dogum  oranlarinin
degerlendirildigi ¢aligmalardan Demiral vd. (2014) Kog
etkisi ve hormon uygulamasi yaptiklar1 ¢alismada; kog
etkisi uygulanan koyunlarda % 70.4 toklularda ise
%36.0; Esen ve Bozkurt (2001) yapmis olduklar
calismada %86, Kaya vd. (1998) %40, Tajaddodchelik
(2013) %80.95, Aktas ve ark (2016) Orta Anadolu
Merinoslarinda  dogum  oranm1  %89.6  olarak
gerceklesmistir. Sunulan ¢alismada ise %94.63 dogum

orant tespit edilmistir.

Kiigiikbas hayvancilikta kuzu veriminin yani birim
koyundan daha fazla kuzu elde edilmesi istenen bir

durumdur. Bunu gergeklestirebilmek i¢in ¢oklu

dogumlarin yiikksek olmasi1 gerekir. Bu amagcla;

sezonluk uygulamalar ile ikizligi artirmak ya da iki
yilda g farkli

kuzulama  gibi yontemler

uygulanmaktadir. Ikizligi artirmaya yonelik yapilmis

¢aligmalarda (Kaya vd., 1998; Esen ve Bozkurt, 2001;
Alkan vd., 2012; Demiral ve Iscan, 2012; Aktas vd.,
2016; Kose vd., 2016) %6 — 26.7 arasinda degisen
ikizliklerin elde edildigi bildirilmektedir. Sunulan
calismanin deneme grubunda elde edilen %11.08 ikizlik
orani bazi arastiricilarin (Alkan vd., 2012; Demiral ve
Iscan, 2012; Aktas vd., 2016) elde ettikleri ikizlik
oranindan (%22.4-26.7) distik bulunmustur. Bunun
nedeninin, bakim besleme ve mera gibi ¢evresel
etkilerden  kaynaklandigi  disliniilmektedir.  Bu
calismalarin yapildigr isletmelerin bulundugu yerlerin
cografi yapisi, mera bitki Ortiisii (yagis nedeniyle)
sunulan c¢aligmanin yapildigi yerden c¢ok daha iyi
durumdadir. Kaya vd., 1998; Esen ve Bozkurt, 2001;
Kose vd., 2016 yapmig olduklari caligmalarda elde

ettikleri ikizlik oranindan ise yiiksek bulunmustur.

Biilbiil vd. (2014) sezon iginde kog etkisi (1.13) ve
Flushing + kog etkisi (1.33) uygulamasinda hormon
uygulamalarina gore daha yiiksek oranda kuzu verimi
elde edildigini; ekonomik analiz sonucunda ikizligi
artirarak yilda tek kuzulamanin daha ekonomik
oldugunu ifade etmektedirler. Keskin vd., (2005) Ivesi
koyunlarinda uygulanan iki yilda ¢ kuzulama
¢alismasinda iki yilin sonunda kuzu verimi, kontrol
grubunda 1.11 olurken deneme grubunda 0.93 oldugu
bildirilmektedir. Ayrica iki yilda ¢ kuzulama
uygulamasinda hormon, veteriner uygulama masraflari
ve damizlik hayvanin ekonomik Omriinii daha erken
tamamlamasi yoniiyle de dikkate alinmasi gereken
onemli hususlardan oldugunu agik bir sekilde ifade

etmektedirler (Biilbiil vd.,2014; Keskin vd., 2005).

Ozbey ve Tatli (2001); Kog¢ katim sezonunda hormon
uygulamasi ile senkronize ettikleri ivesi irki koyunlar
kuzu veriminin 0,79 oldugu ifade edilmektedir.
Tahirova koyunlarinda agustos — eyliil aylarinda kog
etkisi, Flushing ve eksojen hormon uygulamasi ile

yapilan senkronizasyonda elde edilen en diisiik ve en
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yiiksek kuzu verim oranlari, 1.1 ve 1.2 olarak tespit

edildigi ifade edilmektedir (Alkan vd., 2012).

Tarhan (2011) Et¢i koyunlarda mart aymda (mevsim
dis1)) Adana’da hormon uygulamasi ile yaptiklarn
calisma da 80 bas koyundan 67 bas koyun tohumlanmis
ve ¢aligma sonunda toplam 27 kuzu elde edilmistir. Bu
durum gosteriyor ki; Tiirkiye iklim kosullarinda
mevsim disinda yapilan uygulamalar yetistiriciyi tatmin

edecek diizeyde basari elde edilememektedir.

Nowers (1994) Merinos irki koyunlarda yapmis oldugu
¢alismada; sezon disinda hormon ve Flushing+kog
etkisini arastirdiklari caligmada gebelik ve kuzulama,
hormon grubunda daha yiiksek olurken asil hedef olan
kuzu verimi her iki

bildirilmektedir.

grupta da 1.13
Aktas vd. (2016) Orta Anadolu

oldugu

Merinoslarinda 2007-2009 yillart arasindaki dol verim

ozelliklerini  degerlendirdikleri  ¢aligmada  kuzu
veriminin en yiiksek 1,13 oldugunu bildirmektedirler.
Koése vd. (2016) dogum oranmin en yiiksek 1.12
Kuzu veriminin

oldugunu ifade etmektedirler.

degerlendirildigi yukardaki caligmalarla
karsilastirdigimizda; (Demiral ve Iscan, 2012; Ozbey ve
Tatli, 2001 ve Biilbiil vd., 2014) flushing + Kog etkisi
grubuna gore diisiik oldugu, (Nowers, 1994; Esen ve
Bozkurt, 2001; Keskin vd., 2005; Tarhan vd., 2011;
Alkan vd., 2012; Biilbiil vd., 2014; Aktas vd., 2016;
Koése vd., 2016) elde edilen sonuglardan daha yiiksek

oldugu tespit edilmistir.

Sonug olarak koglarin siirliye alt1 giin katildiktan sonra
alt1 giin siireyle ayrilmasi ve tekrar siiriiye katilmasiyla
sezonunun daha erken

ko¢ kattm ve dogum

tamamlanmasini saglamaktadir. Uygulama bir 6rnek
kuzu elde edilmesine, besiye alinacak kuzularin
yaglarinin homojen olmasina, ko¢ katim, dogum ve besi
donemlerinde daha az is giicii kullanilmasina 6nemli
katki saglamaktadir.

Arastirmanin yapildigi

isletmelerde dol veriminin artisina yonelik bir etkisinin
olmamasina karsin; benzer diger galigmalara gore dol
verimini de artirdig1 goriilmiistiir. Ayrica uygulamanin
bir 6rnek kuzu elde edilmesi ve dol verimine etkisini
ortaya koymak i¢in farkli irk ve bolgelerde yapilmasi

gerektigi kanisina da varilmistir.
Tesekkiir

Bu calisma 15-18 Ekim 2015 tarihinde Tirk veteriner
Jinekoloji Derneginin Uluslararas1 Katilimli VI. Ulusal

Kongresinde s6zlii sunum olarak sunulmustur.
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Radyografide Her Buzlu Cam Manzarasi Asites midir?

All Ground Grass Apperance is Ascites in Radiography?

Ozet

Patolojik olarak abdominal boslukta sivi birikimi olan asites, radyografide abdominal
organlarin belirsizlesmesiyle buzlu cam manzarasina benzer goriintiiniin olusmasina neden
olmaktadir. Asites benzeri bu radyografik bulgu asir1 zayif veya yavru hayvanlarda abdominal
yag azligina bagh olarak da meydana gelebilmektedir. Klinigimize farkl: tarihlerde abdominal
genisleme sikayetiyle getirilen 2 farkli kedi yavrunun radyolojik muayenesinde asites benzeri
buzlu cam goriintiisii saptandi. Her iki kedide yapilan abdominosentez uygulamasi ile sivi
saptanmayis1, enterik corona viriis yoniinden yapilan test kiti ve serum biyokimyasal ya da
hematolojik analizlerde saglikli sonuglarin elde edilmesiyle radyografide saptanan her buzlu

cam manzarasinin asites olmayacaginin paylasilmasi diistiniildi.

Anahtar Kelimeler: Asites, Buzlu cam goriintiisti, Kedi

Abstract

Ascites, pathologically is a fluid accumulation in the abdominal cavity, causes ground-grass
appearance resulting in erasure of organ silhouettes within the radiography. This ascites like
radiographic finding may also occur in emaciation or a young animal due to lack of abdominal
fat accumulation. In the radiologhical examination of two different kittens refered to our clinic
at different dates with abdominal enlargement complaint were detected ascites-like ground-
glass images. It was thought that every ground-grass appearance might not possess ascites
based on absence of fluid by abdominosynthesis applied to both cats, evaluation of enteric
coronavirus test kit and blood serum biochemical or hematologhical analyzes revealed healthy

condition.

Key Words: Ascites, Cat, Ground-glass apperance
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Sayin Editor,
Asites, abdominal boslukta sivi birikimi olarak
tanimlanan patolojik bir bozukluktur. Kedi ve

kopeklerde yaygin olarak karaciger hastaliklarindan

kaynaklanan asites, ayni zamanda
kalp/karaciger/bobrek yetmezlikleri, enfeksiydz ajanlar
(Babesiosis vb.) ve abdominal tiimorler ya da diger
iligkili hastaliklar sonucuda gelisebilmekte (Tasker ve
Gunn-Moore, 2000) ve abdominal organlarin
radyografide belirsizlesmesiyle (buzlu cam manzarasi)
kontrast kaybina neden olmaktadir (Burk ve Ackerman,

1996).

Yukarida bahsi gegen patolojik durumlar veya etkileyen
faktorler disinda radyografik goriintiiler 15181nda bizleri
yanilgiya ugratan, zayif hayvanlar ya da minimal
abdominal yag kitlesine sahip gen¢ hayvanlarda,
ashinda patolojik olmayan ancak asites benzeri
abdominal genisleme ve buzlu cam manzarasina benzer
radyografik bulgular saptanabilmektedir (Losonsky ve
Kneller, 1987; Wolvekamp, 1994; Schwarz vd., 2000;
Coulson ve Lewis, 2008). Yag doku, sivi ya da
yumusak dokulara gore daha az 151 absorbe ederek

radyografide koyu gri bir goriintii olugmasina neden

olmaktadir (Burk ve Ackerman, 1996). Peritonal
bosluktaki visceral yapraklarin goriintiilenmesinde yag
doku varligi gerekmektedir. Peritonal bosluktaki doku
kaybi yavruluk doénemi, zayiflik, karsinamatozis,
steatitis, peritonitis, adezyon ya da abdominal bosluk da
herhangi bir sivi toplanmasi sonucu gelisebilir. Yavru
kedi ve kopeklerde normal olarak cok az miktarda
peritonal sivi bulunabilmektedir (Losonsky ve Kneller,
1987; Wolvekamp, 1994; Schwarz vd., 2000; Coulson
ve Lewis, 2008). Ayrica zayif hayvanlarda, hem
peritoneal ve retroperitonal alanda hem de spinal
kordun dorsalinde yumusak doku azligina bagl zayif
abdominal detay goriilmektedir. Yavru hayvanlar daha
az yag doku ya da az miktardaki peritonal siv1 varligina
bagli olarak abdominal radyografi de zayif detay

vermektedir (Burk ve Ackerman, 1996).

Kliniklerimize farkli tarihlerde ve yakin zaman
diliminde abdominal genigleme sikayetiyle getirilen 2
farkli kedi yavrusunun (3 haftalik erkek melez ve 6
haftalik disi Iran 1rki) radyolojik muayenesinde asites

benzeri buzlu cam goriintiisii saptand: (Sekil 1a, 1b).

SEKIL 1: iki kedide radyografik asites benzeri buzlu cam gériintiisii, a) olgu 1, b) olgu 2
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Ikinci olgunun &zel bir Veteriner Kliniginde muayene
edildigi ve muhtemel asitesin olasit sivi karakterini
dogrulamak amaciyla yapilan abdominosentez (Tasker
ve Gunn-Moore, 2000) sonucunda herhangi bir igerige

rastlanilmadigr  bildirilmektedir. Her iki olguda,

yaglarinin  ¢ok geng olmasi, klasik kaynaklarda
belirtildigi sekli ile asir1 zayiflik ya da yavrularda yag
doku azligina bagli olarak, ilk batinda peritonal sivi
birikiminden kaynaklanan asites benzeri radyografik
goriintli (Burk ve Ackerman, 1996) verse de, bu durum
sayfalarda bir dip not bilgisi gibi gozden kagirilmakta

ve oOzellikle de her 2 olgumuzda oldugu gibi geng
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