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Molecular characterization of the chicken anemia virus by
using the VP1 gene of CAV/ SK/2017 strains, Iraq

ABSTRACT

Chicken infectious anemia virus (CIAV) is one amongst the numerous
pathogens in the poultry industry. CIAV infection can cause restraint of the
immune system, the excitement of co-infections, vaccination failures and
mortality. chicks. Maternal antibodies not prevent infection but to prevent
these symptoms, immunological disorder, or transmission of the virus.
Genetic characterizations for five sequences of chicken infectious anemia
virus (CIAV) from different flocks of broiler industrial chickens were a
consideration for the primary time in Irag. Phylogenetic analysis of the
viral protein 1 (VP1) gene, as well as the hypervariable region of the CIAV
genome, indicated that Iragi CIAV strains have belonged into genotype 1.
Amino acid comparison exhibit that the diversity of VP1 is indicated that
the new strains were extremely pathogenic viruses. Our epidemiological
study provided new insights into the prevalence of CIAV strain in recent
years in Sulaimani province/lraq.

Keywords: Viral protein (VP1), viral evolution, phylogenetic analysis

ntroduction

Chicken infection anemia virus (CIAV) is a Gyrovirus
belonging to the family Circoviridae. The agent is a
nonenveloped, initial isolated by (Yuasa et al., 1979;
Hailemariam et al., 2008). The genome consists of a single
molecule of circular (covalently closed end) negative-sense
single-stranded DNA (Gelderblom et al., 1989; Murphy et al.,
1999). CIAV is associate degree economically necessary
CIAV

infections are manifested by either clinical or subclinical signs.

microorganism with a worldwide distribution.
(Schat, 2004). The clinical symptoms are mainly perceived in
young chicks of 10-14 days of age that typically acquire the
infection vertically. (Adair, 2000). The arrangement of the
genome consists of three overlapping open reading frames
(ORFs) encoding three viral proteins: VP2, a dual-specificity
phosphatase This was the first dual specificity protein
phosphatases gene to be identified in a small viral genome
(Noteborn et al., 1998; Peters et al., 2006).
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VP3, additionally called poptin, that has been
shown to possess apoptotic activity in
transformed cell lines (Jeurissen et al., 1992),
and VP1, the foremost capsid protein, a larger
region of the genome that contains the
hypervariable region in additionally to
upstream amino acid differences; so, it's
typically used for genetic characterization and
molecular studies. (Craig et al., 2009;
Renshaw et al., 1996). In classical CIAV, has
three genetically distinct genotypes (I, I, and
1) have been recognized through
phylogenetic analysis based on the VP1 gene
(Islam et al., 2002; Snoeck et al., 2012).
Genotypes Il and 11l are rumored to be
distributed worldwide, whereas genotype |
consist alone of isolates from Australia (Kim
et al., 2010). In Iraq, the primary has reported
the detection of CIAV in broiler chicken (Al-
Al-Mohana, al., 2013) but, genetic
characterization from Iraq isolates has not
been reported. This study describes the CIAV
in 4, 10, 14 day-old commercial broilers and
also the detection of CIAV DNA in tissues. A
virus strain was genetically characterized in a
part of the VP1 gene for the first time in Iraq,
and the extent of genetic variation among the
current strains and Global relationship with
other CIAV strains was analyzed. Moreover,
we tend to compare the particular amino acids
region in VVP1 that determined the virulence of
CIAV.

MATERIAL METHODS
Samples and DNA extraction

Tissue (liver, spleen, and bursa) samples were
obtained from clinical and subclinical 10
broiler flock in Sulaimani province between
the ages of (4, 10 and 14) days. The samples
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were collected during the April 2016 to June
2017 and directly sent them to Sulaimani
veterinary diagnostic laboratory. The CIAV
DNA was extracted from pooled samples of
each flock using extraction kit for tissue
(Genet-Bio  Republic Korea) from the
homogenized liver, bursa, and spleen of
chickens.

Virus DNA amplification by PCR

The extracted DNA was amplified using the
primers CAV1 and CAV2 for PCR covering a
387-nucleotide region in the highly conserved
overlapping sequence of VP2 (Cardona et al,
2000,; KUMAR. 2007), anemia f and anemia r
for PCR product of 675 bp (Marin et al, 2012;
AboElkhair et al, 2014) of partial VP1 genes
(Table 1). The PCR amplification was
performed in a 20 pl volume by using PCR
Premix (2X). This kit provides a complete
system for fast, high yield and reliable single
tube one (Genetbio, Korea). The amplification
was performed with the Thermal Cycle
(Hercuvan, USA). The PCR profile of CAV1
and CAV2 primers was pre-denaturated at
94°C for 5 min, followed by 35 cycles of
denaturation, annealing and extension at 94°C
for 30 sec, 60°C for 30 sec and 72°C for 30
sec respectively. and a final extension of 72°C
for 5 min. The reaction of Anemia f and
Anemia r primers was performed by
denaturation at 94°C for 5 min, followed by
40 cycles of denaturation, annealing and
extension at 94°C for 30 sec, 60°C for 30 sec,
72°C for 40 sec and a final extension 72°C for
five min. The PCR products were analyzed by
electrophoresis on a 1% agarose gel and
visualized on Gel Documentation (UVtec,
UK).

Table: 1 Primer oligonucleotide employed for CIAV

Primer sequences position

CAV1-F CAAGTA ATT TCA AAT GAACG 387 VP2
CAV2-R TTG CCATCT TAC AGT CTT AT

anemia-F GAC TGTAAGATGGCAAGACGAGCTC 675 bp 833-1508 VP1
anemia-R GGC TGA AGG ATC CCT CAT TC




Molecular characterization of the chicken anemia virus

Sequences analysis and Phylogenetic tree
Nucleotide sequence alignments, emendation,
and amino acid prognosis of just about the
partial region of the VP1 gene were performed
using Clustalw (Thompson et al., 1994). The
predicted amino acid and nucleotide
sequences of 5 CIAV were determined and
compared. The MEGA 7.0 software system
using for phylogenetic trees were generated by
the neighbor-joining method (Tamura et al.,
2013) with 1000 bootstrap replications.
Sequences data were submitted to GenBank

with accession numbers MH095973 to
MHO095977, KY399853, and KY 399854

RESULT
CIAV ldentification

7 samples were screened by PCR assay using
cavl & cav2 primer pairs and expected size
387bp (Figure 1). Only five samples were
found to be positive using the anemia primer
pair and expected the size of 675 bp (Figure
2). The positive case as well as all age of the
flock that employed in this study.

Lane +ve: Positive control.

Fig 1: Detection of CAV by PCR and amplification of CAV VP2. Specific PCR
product (387 bp) detected in CAV-infected chicken; (M) 100 bp DNA ladder .lanes
1-8, positive samples, except lane, 3 Negative samples. Lane —c : Negative control.

Fig 2: Detection of CAV by PCR and amplification of CAV VP1. Specific PCR product (675
bp) detected in CAV-infected birds; (M) 100 bp DNA ladder .lanes 1-5, positive samples.




The obtained nucleotide and amino acid
sequences of five CIAV partial VP1 genes
during this study were compared with
different CIAV reference strain in GenBank
by multiple alignments with the ClustalW
enclosed in MEGA.7 software. The five
nucleotide sequences of detected CAV
displayed a restricted diversity were closely
associated with one another with identity 97—
99% whereas amino acid identity 97-100%
among them. The nucleotide sequence
identities between the five CIAV isolate
partial VP1 and 35 CAV isolates retrieved
from GenBank ranged between 93.36%and
98.24%. The highest identity (98.24%) was
found between the chicken CIAV isolates and
IR4-CIAV (accession no. KU195692, isolated
from Iran, in 2013). The lowest identity
(93.36%) was found between the chicken
CIAV isolates and CAU269/7 (accession no.
AF227982, isolated from Australia in 2000).
Interestingly, compare amino acid sequences
of those isolate with three industrial vaccines
(Del rose and Cux-1, NobilP4vac) strains,
exhibit homology around (95.5-97%, 95-
96.5%, and 94.5-96%) respectively. See
(Table 2). Multiple sequences alignment of
five CIAV strains with six references strains
as well as 3 industrial vaccines within the
(positions 139-151), and virulence-associated
motif (Kye et al, 2013; Todd et al., 2002)
positions 75, 89, 125, 139, 141, and 144 in the
VP1 protein, all Iragi CIAV that were
conserved among genotype Il viruses and
given I, T, I, QQ,Q respectively as the
majority of virulent strains (Figure.4).
Phylogenetic analysis of the VP1 nucleotide
sequences by neighbor-joining separated the
CAV strains into 3 distinct genotypes: I, I,
and Ill, (Ducatez et al.,2006; Snoecket al.,
2012). The phylogenetic analysis of the partial
VP1 gene sequence of CIAV and strains in
this study showed that five field virus
sequences belonged to (Genotype I1) and were
clustered with (CAVb/Brzl, /IR5-CAV and
/GD/China) isolates, (Figure.3), however Five
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field virus amino acid sequences it's to create
divergence when compared with three
genotypes (11, 111 and I) ranged around (2.4%,
4%, and 4.5%) respectively.

DISCUSSION

CIAV is an economically important pathogen
worldwide due to its highly
immunosuppressive effect. In Irag, CIAV was
first reported in 2012 (Al-Mohana et al.,
2013). within the current study, Out of 10
tissue homogenate were examined and
investigated for the presence of CIAV DNA,
seven samples were positive with proportion
seventieth, It confirmed that CIAV is widely
distributed among chicken flocks in Sulaimani
province, This result suggests that CIAV can
be concerned in inflicting subclinical
infections. Attributable to the widespread
application of vaccination for breeders and
therefore the presence of maternal antibodies,
the clinical type of CIAV is rare (Sommer and
Cardona, 2003).

Phylogenetic analysis of the VP1 sequences
classifying CIAV genetically into 3 distinct
genotypes (I, 11, and II), all isolated during
this study clustered with genotype Il (Figure
3), this result indicated that Genotype Il more
prevalence in Irag. The genetic variations of
CIAV are determined depending on the
sequence of the VP1 gene which contains the
hypervariable region in between the amino
acid residues 139-151 (Kye et al, 2013),
additionally to be the presence of the genetic
determinates of CAIV virulence. The amino
acid motif of the highly pathogenic CIAV as
175, T89, 1125, 139, Q141, and Q144 strains
(Abdel-Mawgod et al., 2018). A comparison
with the VP1 sequence of Iragi CIAV in this
study, it had been found that the five field
virus sequences contain the motif of highly
pathogenic viruses (Figure. 4). Vaccination of
poultry trade presently isn't promptly
obtainable, the topology of the phylogenetic
tree showed that the CIAV Iraqgi sequences are

M
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in a distant relationship with different vaccine  I1l. Nevertheless, Del-Ros vaccine strain is
strains commercially used, for example, Del-  considered as an appropriate one of the best
Ros, Nobilis P4, and Cux-1. All five isolate  choice strains for induction in vaccine when
CAV sequences are enclosed in cluster Il, compared to the other two vaccine strains
whereas vaccine strains are located in cluster  (Nobilis P4, and Cux-1).
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KJ004567/japanG5/

60 |: HMO01710/L9D367 korea
KU1956891R1-CAV
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93 L— KU523251/Shiraz1
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Fig 3. Phylogenetic trees of Cambodian chicken anemia virus (CAV) isolates based on comparison of the
partial viral proteinl (VP1) gene sequences of representative CAV strains (n = 35). Tree construction was
done using the neighbor-joining method with 1,000 replicates. The Iraqi sequences obtained in the present
study are red square .
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Table 2. Identities between CAVL/SK/2017 strains and different Genotype related isolates obtained from

sequence comparison

ACCESION NO. STRAIN GENOTYPE DNA Identity a.a identity
AJ890284 NobilP4vac Il 94-95% 94.5-96%
AF313470 Del_ros Il 94.5-95% 95.5-97%
M55918 Cux-1 Il 94.30% 95-96.5%
EU871783 ArgA 1 96-97% 97.5-99%
KU845734 FAdV/china I 97% 96.5-98%
JX415531 CAVb/Brzl 1 97.5% 97.5-99%
KU195693 IR5-CAV 1 97.5% 97.5-99%
KC691411 CMB11090 1 96.5-975 97.5-99%
EF683159 vacc/Australia | 94.55 95-97%
AF390102 Malaysia/SMSC Il 94% 94.5-96%
DQ016138 slove/130 I 95% 97-99%

According to the history, the virus strain was
imported through a trade of eggs from
unvaccinated breeders. Veterinarians and
breeders ought to perceive the need for
vaccination to eliminate economic losses
caused by CIAV infections. Additionally,
imported eggs and breeders should come from
flocks vaccinated against CIAV.

Management assessment is critical, because
CIAV is a very resistant virus to the
environment, and CIAV has worldwide
distribution. It’s terribly troublesome to
eradicate the disease, however, a vaccination-
primarily based strategy and serological tests
can facilitate to regulate CIAV infections in
young birds. Studies have exhibited the
presence of clinical disease associated with
CIAV infection in 2-to-4- wk-old broilers
from vaccinated parent flocks (Brentano et al.,
2005). The information questions the role of
maternal immunity in the prevention of
transmission and development of clinical
illness in young chicks and complicates the
role of control measurements.

In conclusion, the results of this study indicate
that CIAV exists in Irag broiler farm and
could have an economic impact on the poultry
trade, Epidemiological studies on an outsized
scale are required to evaluate the distribution
of CIAV infections in Iraq poultry industry,
Moreover, our results counsel that an extra
study of the CIAV vaccine is also required to
elucidate the relationship between vaccine
efficaciousness and local strains in Irag, in
addition as additional studies associated with
reversion of vaccine.
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MHE95977/CAV/SK LPNPQSTMTIRFQGIIFLAEGFILPKNSTAGGYADHLYGARVAKISVNLKEFLLASMNLT
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KC691411CMB1109 LPNPQSTMTIRFQGIIFLTEGLILPKNSTAGGYADHLYGARVAKISVNLKEFLLASMNLT
KU195693/IR5-CA LPNPQSTMTIRFQGIIFLTEGLILPKNSTAGGYADHLYGARVAKISVNLKEFLLASMNLT
M55918/Cux-1/Ge LPNPQSTMTIRFQGVIFLTEGLILPKNSTAGGYADHMYGARVAKISVNLKEFLLASMNLT
AF313470/Del LPNPQSTMTIRFQGVIFLTEGLILPKNSTAGGYADHMYGARVAKISVNLKEFLLASMNLT
EF683159/Austra LPNPQSTMTIRFQGVIFLTEGLILPKNSTAGGYADHMYGARVAKISVNLKEFLLASMNLT
KM226338/A0/jap LPNPQSTMTIRFQGVIFLTEGLILPKNSTAGGYADHMYGARVAKISVNLKEFLLASMNLT
AJ890284/(Nobil LPNPQSTMTIRFQGVIFLTEGLILPKNSTAGDYADHMYGARVAKISVNLKEFLLASMNLT
MHE959741CAV/SK LPNPQSTMTIRFQGIIFLTEGLILPKNSTAGGYADHLSGARVAKVSVNLKEFLLASMNLT
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Fig. 4: five fields isolate sequences alignment with six reference including three commercial
vaccines. Multiple sequences alignment of the amino acid of residue at position (61-160) of VP1
region including hypervariable region (139-151) and genetic determinates of CAV virulence.
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Tiiketicilerin sosyo-demografik 6zelliklerinin yumurta
tercihleri iizerindeki etkisi: Tiurkiye iizerine bir pilot

calisma

Determination of the effects of consumer’s socio-
demographic characteristics on egg preferences: a pilot
study in Turkey

OZET

Bu arastirma tiiketicilerin sosyo-demografik 6zelliklerinin farkli yumurta
cesitleri tercihleri tizerindeki etkisini ortaya koymayir amaglamaktadir.
Arastirma Tiirkiye’nin 7 bolgesinden yiiz yiize anket yoluyla elde edilen
verilerle gergeklestirilmistir.  Aragtrma hane gida satm  alimmi
gerceklestiren 552  tiiketici ile Mayis-Temmuz 2018 doneminde
uygulanmistir. Analizlerde bagimli degisken olarak yumurta ¢esitleri,
bagimsiz degiskenler olarak da sosyo-demografik 6zellikler kabul edilmis,
anket sorularmin cevaplari ise Likert tipi 6lgege gore diizenlenmistir. Elde
edilen veriler tanimlayici istatistikler ve sirali probit regresyon yontemleri
kullanilarak SPSS® 21 ve STATA® 13 istatistik yazilimlar1 ile analiz
edilmistir. Elde edilen analiz sonug¢larma goére standart yumurta, gezen
tavuk yumurtasi, fonksiyonel yumurta ve organik yumurta ile tiiketicilerin
kimi sosyo-demografik 6zellikleri (cinsiyet, aile kisi sayisi, egitim ve gelir)
arasinda pozitif ve negatif iliskiler tespit edilmistir.

Anahtar Kelimeler: Yumurta ¢esidi, tiiketim, sosyo-demografik 6zellikler,
siral1 probit model, Tiirkiye

ABSTRACT

This research aims to reveal the effect of socio-demographic characteristics
of consumers on different egg type preferences. The study was conducted
with data obtained from a face to face survey applied to 552 consumers in
seven regions of Turkey during the period May-July 2018. Egg types were
accepted as the dependent variable and socio-demographic characteristics
were accepted as independent variables in the analyzes and the answers of
the questionnaire were designed according to the Likert type scale. The
data were analyzed using descriptive statistics and ordered probit
regression methods with SPSS® 21 and STATA® 13 statistical software.
According to the results of the analysis, positive and negative relations
were determined between standard egg, free range chicken egg, functional
egg and organic egg and some socio-demographic characteristics of the
consumers (gender, number of family, education and income)..

Keywords: Egg type, consumption, socio-demographic characteristics,
ordered probit model, Turkey
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Gida tiiketimi Maslow tarafindan

tanimlanan  temel  fizyolojik

ihtiyaglardan olup her bir birey
icin dogumla baslaylp yasamin sonuna kadar
karsilanmasi gereken temel bir ihtiyactir (Kula
ve Cakar, 2015). Gida tiiketimi diger tiiketim
faaliyetlerinden farkli olarak bireylerin her
giin ve giin boyunca yaptiklar1 bir aktivitedir
ve toplum sagligini dogrudan etkilemektedir
(Krige ve ark., 2012). Giinlimiizde tiiketiciler
gida iirlinlerini sadece acliklarini tatmin etmek
icin bir ara¢ olarak algilamamakta, ayni
zamanda daha saglikli, daha giivenli ve daha
kaliteli yiyecekler secerek cevresel ve bireysel
hassasiyetlerini de gilinlilk gida alimlarinda
gostermektedirler (Oroian ve ark., 2017).
Gilinlimiizde gida  tercihleri tiliketicilerin
yasadiklar1 toplumlarin kiiltiirlerinin yani sira
onlarin kisiliklerini ve yasam bigimlerini de
yansitmaktadir (Girgin ve Karakas, 2017). Tat,
beslenme nitelikleri ve uygunluk gibi gida
ozelliklerine iligkin algt ve tutumlar, gida
seciminin kilit belirleyicileridir ve bu tutum ve
algilar da egitim, yas, cinsiyet, gelir, meslek
gibi  kisisel oOzelliklerden etkilenmektedir
(Fearne ve Lavelle, 1996).

Bir mal veya hizmeti iyi bir sekilde sunmak
i¢cin, tlketicilerin satin alma kararlar1 ile
tilketim tercihlerine etki eden faktorleri iyi
bilmek ve tiiketicilerin karar siireglerini 1yi
analiz edebilmek gerekmektedir. Boylece bir
yandan isletmelerin siirekliligi saglanirken
diger yandan da tiiketicilerin maksimum
diizeyde tatminine olanak saglanabilecektir
(Bekar ve Govce, 2015). Tiketicileri daha
saglikli ve objektif degerlendirebilmek igin

demografik ozelikleri g0z ontlinde
bulundurularak tiiketim davranislarini
incelemek Onemli sonuglar vermektedir

(Tekvar, 2016).

Yas, egitim, cinsiyet, meslek, hane kisi
sayist gibi demografik o6zelliklerden dolay1

tiketiciler  ¢ogunlukla  farkli  ozellikler
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tasimakta ve fakl davraniglar
gostermektedirler (Erdem, 2016). Demografik
ozellikler, bireyi belirleyen ve sosyal
cevredeki yerini agiklayan, dogustan gelen
fiziksel, sosyal, ekonomik ve cografi
tutumlardir.  Bireyleri  ve  topluluklari
birbirinden ayiran, ayn1 zamanda da birbirine
baglayan sosyo-demografik 6zellikler cinsiyet,
yas, 1k, din, sosyal sinif, hane birey sayisi,
cografya ve ailedir. Belirli
yapisini, durumunu, dinamik o6zelliklerini
tanimlayan sosyo-demografik 6zellikler ve bu

bir kitlenin

ozelliklerin analizi, pazarlamacilar i¢in hedef
kitlelerinin tiiketim davraniglarini anlamada
siklikla kullanilmaktadir (Tekvar, 2016).

Insanlarin yeterli ve dengeli beslenmesinde
hayvansal kokenli gidalarin 6nemli bir yeri
bulunmaktadir. Yumurta tavukculugu, insan
beslenmesinde temel bir gida olan yumurtanin
tiretimi agisindan ¢ok onemli bir yetistiricilik
faaliyetidir (Cigekgil ve Yazici, 2016).
Yumurta, ¢ok ¢esitli kullanim alanlar1 olan,
protein ihtiyacinin karsilanmasi i¢in kolaylikla
temin edilebilen hayvansal kaynakli temel bir
besindir. Hayvancilik kollar arasinda, kanath
sektoriindeki yetistirme ve besleme modelleri,
insanlarin beslenmesine yonelik en saglikli
cozlimlii  kisa silirede iretme  Ozelligi
gostermektedir (Fearne ve Lavelle, 1996;
Celik ve Sengiil, 2001; Armagan ve Ozdogan,
2005; Cicekgil ve Yazici, 2016; Parlakay ve
ark., 2017). Ayrica Diinya Saglik Orgiitii'ne
gore, uygun sekilde tiiketilen yumurtalar,
yiikksek kaliteli proteinlerin ve c¢ok c¢esitli
mineral tuzlarin ve vitaminlerin katkisiyla
saglikli bir yasam i¢in yardime1 olabilmektedir
(Giannetto ve ark., 2016).

Genel olarak hayvansal iiriinlerde ve 6zelde
ise yumurtada talebi malin fiyati, tiiketicilerin
gelir diizeyi, iirlinlerin ihtiyaclar arasindaki
yeri ve diger mallarin fiyatlar1 gibi faktorler
etkilemektedir. Bu faktorler disinda yumurta
talebini niifus artis hiz1 ve niifusun biiyiikliigi,
sehirlesme oran, iiriin cesitliligi ve geleneksel
donemlere bagl degisimler de

sl
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etkileyebilmektedir (Cicek ve Tandogan,
2007). Ulkemizde tavuk eti ve yumurta
tilketimini etkileyen nedenlerin basinda ise
gelir, egitim ve Dbeslenme aliskanlhig
gelmektedir (Celik ve Sengiil, 2001).
Yumurtanin ucuz bir protein kaynagi olmasi,
kolay ulasilabilir olmasi1 ve kolay hazirlanmasi
tercih edilme sebeplerindendir. Ote yandan
tiiketicilerin degisen istekleri ve artan rekabet
kosullari, bu iiriinlerin iiretim asamasinda s6z
konusu Kriterlerin yerine getirilmesini zorunlu
hale getirmektedir ve yumurtanin iilkemizdeki
geleneksel tiiketim bicimleri disinda, yiyecek
olarak tiiketim amag¢h kullanim yollarinin
gelistirilmesi  gerekmektedir (Armagan ve
Ozdogan, 2005; Cicekgil ve Yazici, 2016;
Parlakay ve ark., 2017).

2017 yih Tiirkiye’de 1080
yumurta tavugu isletmesi 3211 kiimeste
124.0550.000 yumurta tavugu ile 22,3 milyar
yumurta gerceklestirmistir.
Tirkiye’nin kisi basmna yumurta iiretimi 25
adet olup tiiketimi ise 224 adettir. 2018 yilinda
ortalama yumurta maliyeti 30 kurus olarak
hesaplanmis olup, yumurta ihracatindan
430.725.307 dolarlik gelir elde edilmistir.
Tiirkiye’de 2017 yili kiimes hayvan sayisinin

itibariyle

uretimi

%98,4’1i tavuk tiirlerinden olusmakta olup bu
tiirlerin %64,9’u et tavugu ve %35,1°1 yumurta
tavugudur (YUM-BIR, 2018; TUIK, 2019).

Insan beslenmesinde &nemli bir yeri olan
hayvansal {iritinlerin satin alma ve tliketim
tercihlerinin bilinmesi, uireticiler,
pazarlamacilar ve tiiketiciler  agisindan
oldukca 6nemlidir. Bu ¢aligmada heterojen bir
tilketici grubunun yumurta ¢esitleri tiikketim
tercihleri (standart beyaz yumurta, standart
kahverengi yumurta, gezen tavuk yumurtasi,
fonksiyonel yumurta ve organik yumurta) ve
sosyo-demografik verilerle (yas, cinsiyet,
egitin, aile kisi sayisi, gelir) bu cesitlerin
tiikketim iligkileri aragtirilmigtir.

MATERYAL VE METOT
Materyal

Aragtirmanin ana materyalini olugturan veriler
yiiz-ylize yapilan tiiketici anketlerinden elde
edilmistir. Anket uygulamasi Subat-Mayis
2018 doneminde Tiirkiye'nin yedi bolgesinin
en bilyilk sehirlerinde (Istanbul, Ankara,
Izmir, Trabzon, Adana, Van ve Gaziantep)
gerceklestirilmistir. Bu kapsamda arastirmanin
orneklemini hane halki gida satin alimlarim
gergeklestiren 552 birey olusturmus ve her
sehir icin drneklem biiyiikliigi sehirlerin niifus
buiyilikliikleri dikkate alinarak belirlenmistir.
Anket sorularinin cevaplar1 ise Likert tipi
Ol¢ege gore diizenlenmistir.

Anketin Orneklem biiyiikliigli, asagida
verilen formiil kullanilarak hesaplanmigtir
(Islamoglu, 2008).

_pb.A-p)

)

Bu formiilde n Orneklem hacmini, p
gozlemlenen olaym olus sikligini, e hata pay:
oranini ve z gliven araligini temsil etmektedir.

Burada p (1-p)’in en yiiksek degeri esas
aliarak hata pay1 e = % 5 ve giliven araliginin
% 95 kabul edildigi hesaplamada sonu¢ 384
kisi olarak ¢ikmistir. Arastirma anketi kolayda
ornekleme metoduyla belirlenen ve hane hakli
gida triinleri satin alimlarindan sorumlu olan
560 tiiketici ile gergeklestirilmis ancak 552
tanesi analize uygun bulunarak nihai
orneklemimizi olusturmustur.

Metot

Arastirmada  fakli  yumurta ¢esitlerinin
tiketimi ile sosyo-demografik ozellikler
arasindaki iligkileri analiz etmek i¢in sirali
probit regresyon modeli kullanilmistir. Bu
kapsamda regresyonda yumurta ¢esitleri
tiketim sikliklar1 (standart beyaz yumurta,
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standart kahverengi yumurta, gezen tavuk
yumurtasi, fonksiyonel organik
yumurta) bagimsiz S0Syo-
demografik ozellikler (yas, cinsiyet, egitim
aile kisi sayisi, gelir) ise bagimli degisken
olarak kabul edilmistir. Yumurta cesitleri
tiketim sikliklar1 1 den 5 e dogru artan

yumurta,
degisken,

Asagidaki model géz oniine alindiginda,

P(y:l/x):G(ﬂO +ﬂ1X1 +"'+ﬂkxk):G(ﬂ0 +ﬂX)

G, tiim gergek sayilar i¢in z ile sifir arasinda
bir deger alan bir fonksiyondur (Maddala,
1983).

sikliklar1 ifade etmektedir. Sirali probit o o
analizlerinde STATA® 13 yazilimi Verilerin temel oOzelliklerini tanimlamak
icin, drneklem hakkinda 6zet veriler saglamak
kullanilmistir. R
' amaciyla tanimlayict istatistik kullanilmigtir.
ligili ~ veri seti ile probit modelini By paglamda Srnekleme ait ortalamalar ve
gergeklestirmek ve boylece her seviye i¢in bir  frekanslar SPSS © 21 yazihmi  ile
cevap  olasihigmi  veya  degiskenlerin hesaplanmustir.
kombinasyonunu hesaplamak miimkiindiir.
Tablo 1. Orneklemin sosyo-demografik 6zellikleri
Table 1. Socio-demographic characteristics of the sample
| Frekans % | Frekans %
Cinsiyet Gelir
Kadin 313 56,7 Sabit geliri yok 69 12,5
(Erkek 29 433 1501< 120 21,7
Yas 1501-2500 195 35,3
35< 232 42,0 2501-3500 116 21,0
35-49 205 37,1 3501-4500 41 75
50-69 106 19,2 4500> 11 2,0
69> 9 23
Egitim Meslek
Okur-yazar 25 45 Memur / is¢i kamu 67 12,1
ilkokul 176 31,9 isci-6zel sektdr 154 27,9
Lise 215 38,9 Ev hanimi 144 26,1
Universite 136 24,7 Esnaf/ sanatkar 71 12,9
Hane Kisi Sayis1 Isveren / serbest meslek 29 53
Yalniz 42 7,6 Ozel sektdr ydneticisi 20 3,6
2 92 16,7 issiz 28 51
3 109 19,7 Ogrenci 32 5,7
4 145 26,3 Emekli 7 1,3
4> 164 29,7
BULGULAR %99’unun genel olarak yumurta tiikettikleri

Bu boéliimde oncelikle genel yumurta tercihleri
incelenmistir. Arastirmaya katilan bireylerin
tiketim  durumu

yumurta incelendiginde

anlagilmaktadir. Ayrica aragtirmada yumurta
cesitlerine gore tiikketim sikliklart analiz
edilmis ve sonuglar Tablo 2’de gosterilmistir.

Tablo 2. Yumurta gesitlerine gore tiiketim siklig1 dagilimlar
Table 2. Distribution of consumption frequency by egg varieties

| Yumurta Cesidi 1 2 3 4 5
i % f % f % f % f %
Standart K.rengi 69 12,5 68 12,3 177 32,1 131 23,7 102 18,5
Standart Beyaz 54 9,8 42 76 174 315 137 24,8 140 25,4
Gezen Tavuk 157 28,4 105 19,0 96 17,4 107 19,4 82 14,9
Fonksiyonel 347 62,9 39 7,1 91 16,5 50 9,1 20 3,6
Organik 176 31,9 105 19,0 84 15,2 100 18,1 82 14,9

1:¢ok az; 5: ¢ok fazla
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Tablo 2’deki sonuglara gore standart (beyaz
ve kahverengi) yumurta tiketimi diger
yumurta cesitleri tiiketimine gore oldukca
yiiksektir. Standart kahverengi-beyaz yumurta
tiiketimi arasinda ise tercih daha ¢ok standart

beyaz yumurtaya yonelik olarak
gerceklesmektedir.  Tiiketicilerin  tliketim
sikliklart  acisindan  standart ~ yumurta

tercihinden sonra gezen tavuk yumurtasi ve
organik yumurta tiiketimleri gelmektedir ve bu
iki  yumurta g¢esidinin tiiketim sikliklar
birbirlerine olduk¢a yakindir. Fonksiyonel

yumurta tiiketimi diger yumurta cesitlerine
gore oldukca diisiik diizeyde
gerceklesmektedir.

Arastirmada farkli yumurta cesitleri ile
sosyo-demografik veriler arasindaki iliskiler
incelendiginde sosyo-demografik
verilerin farkli yumurta cesitleri tiiketimleri
iizerinde etkisi oldugu tespit edilmistir. Sosyo-
demografik verilerin standart beyaz yumurta
tilkketimi tizerindeki etkileri Tablo 2 ve Tablo
3’de gosterilmistir.

bazi

Tablo 3. Standart beyaz yumurta tiikketimi ile sosyo-demografik verilerin iligkisi
Table 3. The relationship between standard white egg consumption and socio-demographic

characteristics

Std Beyaz Yumurta Std. Err. [95% Conf. Interval]
Yas 0175129 0617331 0.28 0777  -1034817  .1385075
Egitim .0876509 .0594445 0.47 0.140 -.0288581 .2041599
Gelir -.007337 .0403627 -0.18 0.856 -.0864464 0717724
Hane Kisi Sayisi -.0783701 .037085 -2.11 0.035** -.1510554 -.0056849

HHx, FF *sirastyla %1, %5 ve %10 anlamlilik diizeyleridir.

Tablo 4. Standart beyaz yumurta tiiketiminin hane kisi sayisina gore dagilimi
Table 4. Distribution of standard white egg consumption by household numbers

Ortalam

Std Hata % of Total Sum

Hane Kisi Sayisi

Yalmz 3,52 42
2 3,38 92
3 3,27 107
4 3,25 143
>5 3,04 163
Total 3,24 547

& of Total N

1,110 7,7% 8,4%

1,194 16,8% 17,6%
1,285 19,6% 19,8%
1,242 26,1% 26,3%
1,283 29,8% 28,0%
1,250 100,0% 100,0%

Tablo 3’deki sonuglar gostermektedir ki
sosyo-demografik  verilerden hane  kisi
sayisinin standart beyaz yumurta tiiketimi ile
istatistiksel olarak anlamli (p>0.035) ve
negatif yonli bir iligkisi s6z konusudur. Yani
hane kisi sayis1 arttikca standart beyaz
yumurta tiiketme olasilig1 azalmaktadir.

Tablo 4°de hane kisi sayisi verisinin
standart beyaz yumurta tiketimi icin
dagilimma baktigimizda Tablo 3 deki ortaya
koydugumuz iligskiyi destekleyen sonuclar elde
etmekteyiz. Buna gore standart kahverengi
yumurta tiikketim ortalamasi her hane kisi
sayis1 seviyesi i¢in yiiksek olmakla birlikte (3

iizeri), hane kisi sayis1 arttik¢ca standart beyaz
yumurta tiiketim ortalamalar1 da azalmaktadir.

Sosyo-demografik  verilerin standart
kahverengi yumurta tiiketimi ile iliskileri ise
Tablo 5 ve Tablo 6 de gosterilmistir.

Tablo 5’de verilen sonuglara gore standart
kahverengi yumurta tiiketimi ile yine hane kisi
sayisit arasinda istatistiksel olarak anlamli
iligki bulunmaktadir (p>0.089) ancak bu sefer
iliskinin yonii pozitiftir. Yani hane kisi sayis1
arttikca standart kahverengi yumurta tiikketme
olasiligi artmaktadir. Bu durum aile kisi
sayisinin iki standart yumurta c¢esidi ile
(standart beyaz ve standart kahverengi) farkli
yonde iligki i¢inde oldugunu gostermektedir.

NEN.—
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Tablo 5. Standart kahverengi yumurta tiiketimi ile sosyo-demografik 6zelliklerin iliskisi
Table 5. Relationship between standard brown egg consumption and socio-demographic characteristics

Std Kahverengi Coef. Std. Err.
Yumurta

Yas -.0779868 0621762
Egitim -.0945786 .0598919
Gelir -.0473143 .0406506
Hane Kisi Sayis1 .0636634 0374711

[95% Conf. Interval]
-1.25 0.210 -.1998498 .0438762
-1.58 0.114 -.2119646 .0228073
-1.16 0.244 -.126988 .0323594
1.70 0.089* -.0097785 .1371053

Fxx, ** *sirastyla %1, %5 ve %10 anlamlilik diizeyleridir.

Tablo 6. Standart kahverengi yumurta tiiketiminin hane kisi sayisina gore dagilimi
Table 6. Distribution of standard brown egg consumption by household number

Kisi Sayisi Ortalama
Yalmz 3,29
2 3,43 92
3 3,25 107
4 3,52 143
>5 3,69 163
Total 3,49 547

Std Hada

& of Total N % of Total Sum

7,7% 7,2%
1,216 16,8% 16,6%
1,289 19,6% 18,2%
1,192 26,1% 26,4%
1,172 29,8% 31,6%
1,229 100,0% 100,0%

Tablo 6’de hane kisi sayisinin standart
kahverengi yumurta tiiketimi {izerindeki
daglimi gosterilmistir. Buna gore standart
kahverengi yumurta tiiketim ortalamasi her
hane kisi sayis1 seviyesi i¢in yliksektir (3 ve
iizeri) ve hane kisi sayis1 arttikga tiiketim
ortalamalar1 da artmaktadir.

Yumurta ¢esitlerinden gezen  tavuk
yumurtast  tiiketimine  sosyo-demografik
verilerin etkisi arastirildiginda Tablo 7, Tablo
8, Tablo 9 ve Tablo 10°daki sonuglar elde
edilmisgtir.

Tablo 7°daki sonuglar gostermektedir ki,
gezen tavuk yumurtasi tiketimi ile egitim

arasinda istatistiksel olarak oldukg¢a yiiksek
diizeyde bir iliski mevcuttur (p>0.003). Bu
iligkinin  yoniiniin pozitif olmas1 egitim
seviyesi ylikseldikce gezen tavuk yumurtasi
tiikketme olasiliginin artacagini agiklamaktadir.

Tablo 8’de farkli egitim seviyeleri igin
yumurta  tiilketim  ortalamalar
verilmistir. Sonuclar géstermektedir ki gezen
tavuk yumurtasi her egitim seviyesi i¢in diisiik
diizeyde olmakla birlikte (3 ve alt1) yiiksek
egitim seviyesine sahip bireylerin gezen tavuk

yumurtasi tiiketim ortalamalar diisiik egitimli

gezen

bireylerden ¢ok daha yiiksektir.

Tablo 7. Gezen tavuk yumurtast tiiketimi ile sosyo-demografik 6zelliklerin iliskisi
Table 7. The relationship between free-range egg consumption and socio-demographic characteristics

Gezen Tavuk Yumurtasi Coef.

Std. Err.

P>z [95% Conf. Interval]

Yas 1139837  .0626169 1.82  0.069*  -0087431  .2367105
Egitim 1807166  .0601058  3.01  0.003*** 0629113  .2985219
Gelir -0709321  .0410697 -1.73  0.184 -1514272 009563
Aile Kisi Sayist 0161998 0374875  0.43 0.666 -0572744 089674

Fhx xx* sirastyla %1, %5 ve %10 anlamlilik diizeyleridir.

Tablo 8. Gezen tavuk yumurtasi tiiketiminin egitim seviyesine gore dagilimi
Table 8. Distribution of free-range egg consumption by education level

Std. Hata % of Total N % of Total Sum

Ortalama

Okur-yazar 2,28 25 1,370 4,6% 3,8%

ilkokul- ortaokul 2,68 174 1,458 31,8% 31,2%
Lise 2,68 213 1,384 38,9% 38,2%
Universite 2,96 135 1,486 24,7% 26,7%
Total 2,73 547 1,437 100,0% 100,0%




Sosyo-demografik ozelliklerin yumurta tercihleri iizerindeki etkisi: Tiirkiye

Tablo 9 incelendiginde yine yas degiskeni
ile gezen tavuk yumurtasi tiiketimi arasinda
istatistiksel olarak anlamli ve pozitif yonlii bir
iliski mevcuttur. Bu durum bize yas diizeyi
yiikseldikg¢e bireylerin gezen tavuk yumurtasi
tiketme olasiliginin oldugunu
gostermektedir.

artmakta

Tablo 9 farkli yas diizeylerinde gezen tavuk
yumurtasi tiiketim dagilimini gostermektedir
bu dagilimda da yas diizeyinin
yilikselmesiyle gezen tavuk yumurtasi tiiketim
ortalamalarinin arttig1 tespit edilmistir.

ve

Arastirma kapsaminda sosyo-demografik
verilerin fonksiyonel yumurta tiiketimi ile
iligkileri de arastirilmis ve sonuglar Tablo10
ve Tablo 11°da gosterilmistir.

Tablo 10°daki sonuglar incelendiginde
egitim seviyesindeki farkliliklar ve gelir
diizeyindeki  farkliliklar ile  fonksiyonel
yumurta tiikketimi arasinda istatistiksel olarak
oldukga yiiksek bir iligki (p>0.003) s6z

konusudur. Buna gore gelir arttikca
fonksiyonel = yumurta tiiketme olasilig
azalmaktadir.

Tablo 9. Gezen tavuk yumurtasi tiiketiminin yas durumuna gore dagilimi
Table 9. Distribution of free-range egg consumption by age

Ortalama W

Std. Hata

% of Total N
41,7%

% of Total Sum
41,9%

35-49 2,62 205 1,446 37,5% 36,0%
50-69 2,90 105 1,593 19,2% 20,4%
69> 3,00 9 1,581 1,6% 1,8%

Total 2,73 547 1,437 100,0% 100,0%

Tablo 10. Fonksiyonel yumurta tiiketimi ile sosyo-demografik 6zelliklerin iligkisi
Table 10. The relationship between functional egg consumption and socio-demographic characteristics

Fonksiyonel Yumurta  Coef. Std. Err.
Yas -.1251548 .0720769
Egitim 1405899  .0681479
Gelir -1412578  .047068
Aile Kisi Sayis1 .0009495 .0424465
Cinsiyet 192793 103527

z [95% Conf. Interval]
-1.74 0.082 -.266423 .0161134
2.06 0.039** .0070225 2741573
-3.00  0.003*** -2335094 -.0490062
0.02 0.982 -.082244 .0841431
1.86 0.063 -.0101161 .3957021

FHE X *strastyla %1, %5 ve %10 anlamlilik diizeyleridir.

Tablo 11. Fonksiyonel yumurta tiikketiminin gelir diizeyine gore dagilimi
Table 11. Distribution of functional egg consumption by income level
Std. Hata

Gelir Ortalama N
Geliri yok 2,25 69
1500< 1,84 118
1500-2500 1,74 192
2501-3500 1,84 116
3501-4500 1,54 41
4500> 1,27 11
Total 1,82 547

% of Total N 9% of Total Sum

1,509 12,6% 15,5%
1,205 21,6% 21,7%
1,159 35,1% 33,6%
1,131 21,2% 21,4%
1,051 7,5% 6,3%

0,905 2,0% 1,4%

1,211 100,0% 100,0%

Tablo 11°daki sonuglar her gelir seviyesi
icin fonksiyonel yumurta tiiketimlerinin diistik
diizeyde oldugunu gostermekle birlikte gelir
seviyesi arttik¢a bu tiiketim ortalamalar1 daha
da azalmaktadir.

Fonksiyonel yumurta tiiketimi ile egitim
arasinda da istatistiksel olarak anlamli iligki
(p>0.039) tespit edilmistir. Buna gore egitim
seviyesi arttik¢a fonksiyonel yumurta tiikketme
olasilig1 da artmaktadir (Tablo 10).

Ml
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Tablo 12°de tiim egitim seviyeleri igin
fonksiyonel yumurta tiiketim ortalamalarinin
olduk¢a diisiikk oldugu goriilmektedir (2 ve
alt1). Bununla birlikte egitim seviyesinin
yiikselmesi ile fonksiyonel yumurta tiiketim
ortalamalar1 artmaktadir.

Fonksiyonel = yumurta  tiketimi ile
istatistiksel anlamli iliskiye sahip olan diger
bir sosyo-demografik o6zellik ise cinsiyettir.
Arastirma  sonuglart  bireylerin  erkek
olmalarinin  fonksiyonel yumurta tiiketme

olasiligini arttirdigim1  gostermektedir (Tablo
10).

Arastirmada son olarak organik yumurta
tilketiminin ~ sosyo-demografik  6zelliklerle
iliskisi de analiz edilmis olup analiz sonuglari
Tablo 13 ve Tablo 14’de gosterilmistir.

Tablo 13 incelendiginde sosyo-demografik
verilerden egitim ile organik yumurta tiiketimi

arasinda istatistiksel olarak ¢ok anlamli pozitif
bir iliskinin oldugu goriilmektedir. Bu
durumda Dbireylerin  egitim  seviyelerinin
yiikselmesi onlarin organik yumurta tiiketme
olasiliklarin1 arttirmaktadir. Ayrica organik
yumurta tiiketimi ile cinsiyet arasinda daha
diisik  diizeyde olmakla birlikte yine
istatistiksel olarak anlamli bir iliski s6z
konusudur. Buna gore katsayinin yine pozitif
olmast nedeniyle bireylerin erkek olma
durumlar arttikca organik yumurta tiiketme

olasilig1 da artmaktadir.

Tablo 14’de farkli egitim seviyeleri igin
organik yumurta tiiketim
incelendiginde organik yumurta

dagilimi
titkketim
ortalamalarinin egitim seviyesinin artmasiyla
birlikte artig gosterdigi gortilmektedir.

Tablo 12. Fonksiyonel yumurta tiikketiminin egitim seviyesine gore dagilim
Table 12. Distribution of functional egg consumption by education level

Ortalama Std. Hata % of Total N % of Total Sum
Okur-yazar 1,32 25 ,627 4,6% 3,3%
ilkokul- ortackul 1,71 174 1,187 31,8% 29,9%
Lise 1,83 213 1,253 38,9% 41,8%
Universite 1,85 135 1,231 24,7% 25,1%
Total 1,82 547 1,211 100,0% 100,0%

Tablo 13. Organik yumurta tiiketimi ile sosyo-demografik 6zelliklerin iliskisi
Table 13. The relationship between organic egg consumption and socio-demographic characteristics

Organik Yumurta Coef. Std. Err.
Yas 0503207  .0630302
Egitim .2069612 .0605318
Gelir -.0765235 .041239

Aile Kisi Sayisi .0232804 .0377431
Cinsyet .168424 .0925751

[95% Conf. Interval]
0.80 0.425 - -0732162  .1738576
3.42 0.001*** 0883212 3256013
-1.86 0.164 -.1573504 .0043034
0.62 0.537 -.0506947 .0972555
1.82 0.069* -.0130198 3498679

Fxk *k* sirasiyla %1

, %5 ve %10 anlamlilik diizeyleridir.

Tablo 14. Organik yumurta tiiketiminin egitim seviyesine gore dagilimi

Ortalama N

Table 14. Distribution of organic egg consumption by education level
Std. Hata

% of Total N % of Total Sum

, 4,6% 3,9%
ilkokul- ortaokul 2,49 174 1,453 31,8% 29,9%
Lise 2,64 213 1,452 38,9% 38,8%
Universite 2,93 135 1,436 24, 7% 27,3%
Total 2,65 547 1,463 100,0% 100,0%




Sosyo-demografik ozelliklerin yumurta tercihleri iizerindeki etkisi: Tiirkiye

SONUC VE TARTISMA

Aragtirma  sonuglar1  gOstermektedir ki
tiiketicilerin en yiiksek siklikta kullandiklari
yumurta c¢esidi standart (konvansiyonel)
yumurtadir. Bu tercihte en etkili faktorler fiyat
ve erisilebilirliktir.  Ayrica tiiketicilerin
standart yumurta disindaki yumurta gesitleri
konusunda bilgi diizeyleri diistiktiir. Standart
yumurtada ise tercih daha ¢ok beyaz renkli
standart yumurtaya yonelik ger¢eklesmektedir.
Bu sonug piyasada beyaz yumurtanin daha ¢ok
bulunmasi ve fiyatinin da biraz daha ucuz
olmasiyla iligkilidir.  Tiketiciler standart
yumurta disinda diger yumurta tercihlerini
gezen tavuk yumurtasi ve organik yumurtaya
yonelik  gerceklestirmektedirler. Bu  iki
yumurta ¢esidinin benzer tiiketim sikliklarina
sahip olmalar1 tiiketicilerin bu iki ¢esidin
ayrimini cok fazla yapmamasina
dayanmaktadir.  Tiirkiye’de  fonksiyonel
gidanin yeni bir kavram olmasi ve tiiketici
bilinirlik ve kabul diizeyinin diisiik olmasi
tiketimi konusunda da ortaya
cikmistir ve fonksiyonel yumurtaya yonelik

yumurta

cok diisiik diizeyde tiikketim sikligi oldugu
tespit edilmistir.

Arastirma kapsaminda sosyo-demografik
veriler ile yumurta cesidi tiikketim tercihleri
arasinda iligkiler tespit edilmistir. Buna gore
hane kisi sayisi ile standart yumurta tiiketimi
arasinda bir iliski s6z konusudur. Hane kisi

sayist arttikca standart beyaz yumurta
tiketime  olasihigi  azalirken  standart
kahverengi  yumurta tiikketime olasiligi

artmaktadir. Yani kalabalik ailelerin standart
kahverengi yumurta tiilketme olasiliklar1 daha
yiiksektir. Gezen tavuk yumurtasi ile de egitim
ve yas verileri arasinda pozitif bir iliski s6z
konusudur. Bu durum géstermektedir ki gezen
tavuk yumurtas1 tiikketime olasiligr egitim
seviyesi yiksek ve vyaslh kisilerde daha
yiiksektir.

Egitim verisiyle gezen tavuk yumurtasiyla
tilketim diizeyleri benzerlik gosteren organik

yumurta tiiketimi olasiliginin da anlamli bir
iliskisi bulunmakta olup bireylerin egitim
seviyesi ylikseldik¢e organik yumurta tiiketme
olasiliklar1 artmaktadir. Ayrica erkeklerin
kadinlara goére organik yumurta tiiketme
olasiligt da daha yiiksektir. Son olarak
fonksiyonel yumurta tiikketimi ile bireylerin
gelir, egitim ve cinsiyet durumlart arasinda
anlaml iligkiler tespit edilmistir. Buna gore
bireylerin  gelir  seviyeleri  yiikseldikce
fonksiyonel yumurta tiiketme olasiliklari
azalmakta, egitim seviyeleri yiikseldik¢ce de
artmaktadir. Ayrica erkeklerin fonksiyonel
yumurta tiiketme olasiliklar1 da kadinlara gore
daha ytiksektir.

Tim bu sonuglar gostermistir ki bireylerin
sosyo-demografik 6zellikleri ile farkli yumurta
cesitlerinin tercihleri arasinda anlamli iligkiler
s6z konusudur. Arastirma Tirkiye genelinde
Ve ¢esit bazinda yumurta tiiketim 6zelliklerini
calismasi agilarindan bir ilk olma o6zelligini
ortaya koymaktadir. Ozellikle son yillarda
piyasada hizli bir sekilde yer almaya baglayan
farkl1 cesitlerdeki (konvansiyonel yumurta,
gezen tavuk yumurtasi, fonksiyonel yumurta
ve organik yumurta) yumurtalara yonelik bu
tiketici  davraniglan yumurta
sektoriiniin  tim paydaslarina iiretim ve
pazarlama alanlarindaki uygulamalarinda i¢in
onemli bilgiler saglamaktadir.
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Intra and postoperative effectives of oral transmucosal
administration of phenylbutazone for pain
managament in dogs

Kopeklerde fenilbutazon oral transmukozal
uygulamasinin operasyon sirasi ve sonrasinda agri
yonetimindeki etkileri

ABSTRACT

The aim of the present study was to evaluate the efficacy and analgesic
duration of single dose of phenylbutazone administered by oral
transmucosal route immediately before induction of anesthesia in dogs
undergoing elective ovariohysterectomy. Eight-teen sexually intact female
dogs (weighing between 5 and 30 kg, and 1 to 7 yrs of age) referred for
ovariohysterectomy procedure from a local shelter at regular intervals over
3 months was included in the study. The dogs were administered
phenylbutazone on the basis of their respective treatment group (20 mg/kg
via oral transmucosal administration) immediately before anesthetic
induction. The syringe was placed in the cheek pouch of the dog, and
phenylbutazone was slowly administered over a period of 1 to 3 minutes to
ensure the drug did not drop out of the dog’s mouth, or was not swallowed
by the dog. In control group, 0.9% NaCl was administered in the cheek
pouch of the dog. Throughout the study, pre and postoperative pain was
assessed at baseline (before induction of anesthesia) and then at 0.5, 1, 2, 3,
8, and 24 hrs after the surgery. Group oral transmucosal had significantly
lower Glascow pain scores than the control group at the 0.5, 1, 2, 3, and 8
hour postoperative periods. In conclusion, a single dose of phenylbutazone
administered via the oral transmucosal route before surgery may be
particularly beneficial for achieving reasonable perioperative analgesia, but
not in postoperative period.”

Keywords: Ovariohysterectomy, Pain, Phenylbutazone, Transmucosal

OZET

Bu caligmanin amaci planli overiyohisterektomi yapilan kopeklerde post
operatif agr1 yonetiminde tek ilag olarak verilen fenilbutazonun oral
transmukozal verildigindeki etkinligini ve agr1 kesici etki siiresini
degerlendirmektir. Calismaya, yerel hayvan barmaklarindan klinigimize 3
ay boyunca ovariyohisterektomi amaciyla getirilen 18 erigkin disi kopek
(agirhiklar: 5 ve 30 kg; yaslar1 1-7 arasinda) dahil edildi. Kopeklere ¢caligma
gruplarinda 20 mg/kg dozda oral transmukozal fenilbutazon hemen
operasyon Oncesinde verildi. Enjektor ignesi kdpegin yanak mukozasina
yerlestirildi, 1-3 dk arasinda agiz bosluguna damlamayacak ve sigkinlik
olmayacak sekilde yavagca verildi. Kontrol grubunda %0,9’luk NaCl
kopeklerin yanak mukozasina uygulandi. Calisma siiresince operasyon
Oncesi ve sonrast agri; baslarken (anestezi uygulamasi Oncesinde),
sonrasinda 0.5, 1, 2, 3, 8 ve 24. saatlerde degerlendirildi. Oral transmukozal
grubunda Glaskov agr1 degerlendirme skorlari, operasyon sonrasi 0.5, 1, 2,
3 ve 8. saatlerde kontrol grubundan istatistiki olarak diisiik degerlerdeydi.
Sonug olarak, operasyon Oncesinde oral transmukozal yol ile verilen tek
doz fenilbutazon intraoperativ kabul edilebilir analjezi saglayabilir ama
operasyon sonrasinda agrinin kontroliinde yetersizdir.
Anahtar  Kelimeler:  Agri, Fenilbutazon,
Transmukozal

Ovariyohisterektomi,
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NTRODUCTION

Phenylbutazone (PBZ) is a potent
nonsteroidal anti-inflammatory drug,
first introduced in 1952 for the
treatment of arthritis. Phenylbutazone

has been shown to be effective in managing
pain associated with a variety of companion
animal diseases (Williamson et al., 1978;
Mbugua et al., 1989; Zech et al., 1993; Mills
etal., 1995).

Administration of analgesics via the oral
transmucosal (OTM) route provides several
potential advantages over  parenteral
administration (Ko et al., 2011). The various
routes of administration for PBZ is
commonly used in animals (Mbugua et al.,
1989; Zech et al., 1993; Mills et al., 1995),
but OTM route has not been used extensively
in dogs because of a lack of
pharmacodynamic data supporting such use.

To determine the dose and efficacy for
OTM administration of analgesics in dogs,
pharmacokinetic studies (Williamson et al.,
1978; Mbugua et al., 1989; Zech et al., 1993)
were  performed to  compare the
bioavailability, dosage, and dosing interval
for administration via the OTM route. The
clinical importance of the OTM route of PBZ
for the management of postoperative pain in
dogs is unknown. Furthermore, there is no
available data about the therapeutic and
adverse effects in dogs. Although previously
investigated for pain relief  of
musculoskeletal problems (Mbugua et al.,
1989), OTM route administration of PBZ
have not been evaluated for postoperative
pain relief in animals undergoing elective
surgery. As ovariohysterectomy (OVH)
procedure is the most common type of
clinical case referred to veterinary clinics,
the present study includes this type of
procedure so that the results may be of use to
small animal practitioners. We hypothesized
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that the PBZ administered via the OTM route
would be effective in providing preoperative
and postoperative analgesia in dogs.

The aim of the present study was to
evaluate the efficacy and analgesic duration
of single dose of PBZ administered by OTM
route immediately before induction of
anesthesia in dogs undergoing elective OVH.

MATERIALS AND METHODS

Ethical Scope: The study protocol was
approved by the local ethics committee
(approval number: 2014-12). The study was
carried out at the place where Ethical
approval was obtained.

A randomized, double-blinded study was
conducted. Eight-teen sexually intact female
dogs referred for OVH procedure from a
local shelter at regular intervals over 3
months were included in the study. Before
final enrolment the dogs had to fulfill a set of
predetermined inclusion and exclusion
criteria (Table 1). All dogs were discharged
24 hours after surgery. Heparinized blood
samples (4 ml) were collected through the
indwelling cephalic vein catheter

Body weight >5 kg
Age >1 year
No previous enrolment in this study

Not too aggressive to safely enable postoperative
examinatio and/or pain scoring.

No administration of non-steroidal  anti-
inflammatory drugs epidural analgesia, or
local/regional analgesia within 12 hours prior to the
study

Not pregnant or lactating

No evidence or history of pre-existing heart disease
or clinically significant arrhythmia

No clinically significant hypotension

No evidence or a history of liver disease
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The dogs were randomly allocated to one
of two groups with nine dogs in each group.
The dogs were administered PBZ on the
basis of their respective treatment group (20
mg/kg via OTM administration) before
administration of xylazine. For OTM
administration, PBZ was diluted with
equivalent 0.9% NaCl. The syringe was
placed in the cheek pouch of the dog, and
PBZ was slowly administered over a period
of 1 to 3 minutes to ensure the drug did not
drop out of the dog’s mouth, or was not
swallowed by the dog. Time of completion
of PBZ administration was designed as time
0. In control group, 0.9% NaCl was
administered in the cheek pouch of the dog.

Immediately after PBZ administration, the
same anesthetic protocol was used for two
groups. Dogs were premedicated xylazine (2
mg/kg IM) (Alfazine®, Egevet, Turkey).
Fifteen minutes after premedication, general
anesthesia was induced with ketamine (10
mg/kg IM) (Alfamine®, Egevet, Turkey).
The right or left cephalic wvein was
cannulated using a 20 or 22 G (Bigakgilar,
Turkey) over the needle catheter for the
subsequent blood sampling.
Electrocardiogram,  non-invasive  blood
pressure, respiratory rate, heart rate, pulse
oximetry, and rectal temperature were
monitored (Guoteng Co Ltd, China)
continuously throughout the anesthesia. A
software application was used for data
collection starting before the first incision
and then every 5 min until the end of the
OVH procedure.

Dogs were placed in the Trendelenburg
position (15 head down) to facilitate cranial
displacement of the visceral contents of the
abdominal cavity. Age, American Society of
Anesthesiologist’s physical status, duration
of anesthesia (from injection of xylazine to
final suture) and duration of operation (from

the first skin incision to the final skin suture)
were recorded for each dog. Ovary ligation
procedure was in T2 time point.

Throughout the study, pre and
postoperative pain was assessed at baseline
(before induction of anesthesia) and then at
0.5, 1, 2, 3, 8, and 24 hrs after operation. The
same researcher, who was unaware of each
dog’s group assignment, evaluated pain
behaviors in all dogs using the short form of
the Glosgow composite measures pain scale
(CMPS-SF) (Reid et al., 2007). A total pain
score ranging from 0 to 24 was calculated for
each time point. After measuring
postoperative pain behaviors at each time
point, the researcher submitted the score
sheet to the test leader who then calculated
the scores. To control the severity of
postoperative pain, if a dog was scored
CMPS-SF > 6, IV carprofen (4.4 mg/kg) was
to be given as a rescue analgesic. With the
exception of subjects receiving penicillin +
streptomycin (0.1 ml/kg, IM), all drugs were
received as a single dose.

Blood samples tested for plasma glucose
were centrifuged at 1500 g for 10 minutes at
room temperature. The plasma was removed
and the blood samples were stored at -80 °C
in Eppendorf tubes. At the end of the study
they were analyzed for glucose concentration
by a commercial laboratory using a BA-88A
Semi-Auto Chemistry Analyzer (Mindray,
China).

Statistical Analyses: The SPSS software
program (Version 12.0, SPSS Inc., Chicago,
IL, USA) was used for statistical analysis.
Shapiro-Wilks-W  test, which one of
normality tests, was used to determine
whether the data were distributed normally
before the variance analysis. ANOVA test
was used to assess the differences between
the groups. When the interaction was
statistically significant (p<0.05), Tukey’s test
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was used for binary comparisons between  dioestrus, and 1 dog were in metoestrus. In
groups and homogeneous groups were addition, one dog was pseudopregnant, and
formed. one dog was propubertas.

RESULTS There were no significant differences
between the experimental groups taking
intraoperative monitoring values (mean =+
SD). All of these values were within the
respective reference ranges for anesthetized
dogs (Pacheco et al., 2018) (Table 2). Mean
(= SD) diastolic and mean blood pressure
(BP) values increased 20% in the control
group following the ligation procedure
(Table 2, T2 time point). No data increase
was observed in the OTM group following
the ligation procedure. All of the dogs
recovered from the anesthesia normally and
without complications.

The dogs were between 5 and 30 kg, and 1 to
7 yrs of age. Subjects from the two groups
were similar in age (3.0 £ 1.2 years in group
OTM and 2.63 + 1.8 years in the control
group) and body weight (group OTM, 15.38
+ 6.3 kg and control group, 15.88 + 7.80 kg)
and there was no difference in age and body
weight between the groups. The duration of
surgery was 20-42 min. All dogs were
classified as having ASA physical status I.
During the study, the stages of the sexual
cycle in dogs were determined as follows: 12
dogs were in anoestrus, 3 dog were in

Table 2. Distribution of intraoperative vital functions in dogs (Mean+SD)

SpO;

Corrw)trol 94.86+5.97 88.71+8.76 89.86+6.84 90.71+4.80 91.86+5.76 91.00+6.75 91.50+3.24

OT™M 92.11+6.06 91.00+£5.76 90.00+5.73 91.11+4.74 92.00+4.32 90.25+5.01 91.00+9.63
Respiratory Rate

Control 11.86+3.03 13.40+£5.55 14.50+2.79 12.71+£1.83 12.86+5.43 12.17+£3.57 12.71+2.43

OoT™M 11.50+2.01 12.90+3.00 13.43+2.28 12.11+1.77 12.78+4.08 12.63+3.24 12.67+1.65
Heart Rate

Control 80.00+£36.15 88.88+31.50 98.57+43.56 87.00+21.81 80.43+27.81 78.71+19.17 78.00+39.96

OT™M 80.89+24.09 91.38+29.40 97.33+34.77 86.67+18.27 79.33+20.67 77.11+£14.97 75.75+22.41
BP(systolic)

Control 130.33+29.94 150.13427.27168.88+30.99 158.25+29.52 147.25+24.75 141.45426.04 134.63+27.18

OoT™M 132.23+27.60 143.504+28.68150.60+22.05140.33+25.53132.23+23.97 124.934+28.71 121.75+22.86
BP (mean)

Control 110.13+19.32 135.54+26.94 144.25+32.40134.63+30.18126.38+25.14 123.43+23.94 118.54+29.34

OoT™ 109.75+27.00 119.93+26.61 127.63+28.98108.50+22.59106.50+20.16 105.77+23.31 110.52+25.95
BP (diastolic)

Control 99.00+23.64 120.25+22.6 125.52+23.34118.87+21.96110.50+17.70 106.00+17.43 102.50+28.65

OoT™M 94.25+27.78 92.25+25.02 96.50+28.53 98.50+26.01 96.75+18.78 98.294+23.19 95.69+14.97

OTM: Oral transmucosal,
BP: Blood pressure.
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In the preoperative period, all animals had
a CMPS-SF score of 0. Group OTM had
significantly lower CMPS-SF  scores
(P<0.05) than the control group at the 0.5, 1,
2, 3, and 8 hours postoperatively (Table 3).
The highest and lowest CMPS-SF values
were determined at 0.5 h (9.44 + 1.32) and
24 h after surgery (6.44 + 1.80) in group
OTM. Likewise, the highest and lowest
CMPS-SF values were determined at 0.5 hr.
(11.71 £ 0.54) and 24 hr. after surgery (7.29
+ 1.44) in the control group. The CMPS-SF
scores were >6 in all dogs at different

periods in the groups. The rescue analgesic
(carprofen) was used with all dogs.

Table 4 demonstrates the mean (= SD)
plasma glucose levels at each time point.
Glucose concentration spiked at 3 hrs. in all
groups. Glucose levels differed significantly
at 3 and 8 hours for group OTM when
measured against the control group (P<0.05).
Glucose concentration decreased quicker in
groups OTM than in the control group. Only
the values at 3 and 8 hours after the surgery
were significantly (P<0.05) higher than the
baseline value in the control group.

Table 3. Mean CMPS-SF scores from each groups of dogs at each time point

Postoperative

2h 3h
Control 11.7140.54*  1057+1.11*%  10.20+1.41% 957+129°"  920+1.08°*  7.20+1.44%
OTM 9.44+1.32°% 8.89+0.78 % 8.22+0.66%  6.89+1.77%®  6.78+1.86"®  6.44+1.80 A

OTM: Oral transmucosal. ®* means with different superscripts within one row differ significantly (p<0.05).
ABC Different letters in the column indicate the significant differences (p<0.05).

Table 4. Plasma glucose levels (means=SD) taken from dogs treated with phenylbutazone given

OTM and control group
Before operation

(0h)

After operation
8h

67.14 £ 19.59 ¥

Control

A
OTM 70.44 + 14.22

211.86 +57.42
83.80 +22.68 B

o
>

180.57 £ 40.09 * 89.14 +33.83 ¥

80.33+30.458B 76.22 +25.17 "

OTM: Oral transmucosal. * Means with different superscripts within one row differ significantly (p<0.05).
ABC Different letters in the column indicate the significant differences (p<0.05).

DISCUSSION

Pharmacokinetic parameters for PBZ have
been evaluated in several species (Lees et al.,
2004). Dogs were selected in this study for
several reasons: i) numerous formulations
are available for use in this pet animal
species, ii) administration of PBZ by OTM
route had not been approved for
postoperative analgesia in dogs.

It is reported that heart rate and blood
pressure values are direct physiological
indicators of intraoperative sympathetic
reaction to nociceptive stimulation (Thurman
et al.,, 1996; Ortega and Cruz 2011). In
lambs, heart rate and blood pressure were
demonstrated to be more accurate as signs of
pain than cortisol or ACTH plasma
measurements (Peers et al., 2002). Systolic,
mean and diastolic blood pressure values,
and respiratory rate increased 20% in the
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control group after ovarian ligation
procedure. No value increased by that much
in the OTM group. The parameters applied
here showed that the intensity of pain had
determinable physiologic impact on the
animals as determined by a researcher. We
are not aware of any published articles that
evaluate the physiological effects of OTM
administration of PBZ in dogs but, it was
noted that these route were relatively reliable
in normal dogs.

Many pain scaling systems, such as verbal
rating scales, numeric rating scales, simple
descriptive scales, and the visual analogue
scale, are used to evaluate the degree of pain
and stress in the postoperative period
(Grandemange et al., 2013). Acknowledging
that no scoring system is perfect, the
Glasgow CMPS-SF (Reid et al., 2007) was
chosen for evaluation of pain in this study.
This scoring system has been seen to be a
dependable clinical device for determining
different pain severity as well as
modifications in the degree of pain over time
in a population of dogs undertaking a range
of open surgeries (Reid et al., 2007). In the
current study, the CMPS-SF points were
significantly reduced in group OTM when
compared to the control group throughout
the monitoring period, except at 24 hrs. All
times were showed values higher than 6
points. Use of only one researcher also
restricted the variability in evaluating pain
using the CMPS-SF.

Strength analysis was achieved before the
beginning of the study based on the notion
that a numerical distinction in a pain score of
3 using the CMPS-SF would be clinically
suitable when contrasting postoperative
analgesics (Hunt et al., 2013). This notion
rests on previous studies investigating the
CMPS-SF in a clinical setting (Hunt et al.,
2013; Gruet et al., 2013) which found that a
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95% reliance interval for the difference in
median pain value (dogs requiring analgesia-
no analgesia) was attained using 3-5 scores.
In all dogs (OTM and control) CMPS-SF
scores were higher than 6 and that all of
them required rescue analgesia with
carprofen. This means that PBZ was not
effective enough to provide dogs with
appropriate postoperative analgesia.

The significant limitations of the study are
debated below. First, the researcher was to
apply rescue analgesia at any time during the
postoperative period if needed, and all dogs
were provided with this therapy. All of the
dogs with CMPS-SF scores above the
thresholds given above is perhaps due to the
fact that opioids were not applied in any dog.
Successful control of pain after surgical
procedure requires mixed therapy with
opioids and nonsteroidal anti-inflammatory
drugs (Hunt et al., 2013; Gruet et al., 2013).
Second, the restrictions of non-inferiority
research using positive controls are well
known (Hunt et al., 2013; Gruet et al., 2013).
In this case, use of a placebo would have
advanced ethical and recruitment issues in
this study as a number of anti-analgesics are
recorded for intraoperative use in dogs and
substantially used. Although it has been
proposed that a placebo group should be
contained to confirm the scoring system
when controlling pain (Carpenter and
Mcdonnel, 1995; Grandemange et al., 2013),
there are considerable welfare concerns
related to abnegating dogs’ postoperative
pain relief under clinical status. Third, use of
20 mg PBZ/kg in clinical settings is now
accessible as commercial brands of PBZ are
present only at concentrations of 200 mg/ml.
Therefore, we diluted the PBZ with an equal
volume of 0.9% NaCl solution in order to
avoid local irritation. There was no
complication with application of PBZ.

M
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Fourth and last, we chose to administer PBZ
at the same time point (immediately before
the induction). Different Tmax after OTM
administration is expected. This can be find
out unreliable results especially when
assessing intraoperative analgesia.

Serum glucose concentration was detected
as the objective measure for understanding
the biochemical stress response to open
surgery. Serum glucose concentration is a
useful evaluator of surgical stress, although
quantifying glucose may not be an absolute
means of determining surgical stress.
Marcovich  (Marcovich et al.,, 2001)
researched the changes of serum glucose and
cortisol levels 24 hrs after different
nephrectomy techniques in dogs. Serum
glucose levels were significantly lower in
OTM group when compared to the control
group at the 3 and 8 hr time points.

CONCLUSION

It was concluded that administered via the
OTM route before OVH this is an effective
analgesic ~ with  minimal intraoperative
adverse effects. The OTM route provided
intraoperatively acceptable analgesia. In
conclusion, a single dose of PBZ
administered via the OTM route before
surgery may be particularly beneficial for
achieving reasonable perioperative analgesia,
but not in postoperative period.
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Cukurova bolgesinde Asya Kedi Bahgi
(Pangasianodon hypophthalmus) ve Nil Tilapiasi
(Oreochromis niloticus) kislatilma olanaklarimin

incelenmesi

Investigation of the over wintering possibilities of
Asian cat fish (Pangasianodon hypophthalmus) and
Nile Tilapia (Oreochromis niloticus) in Cukurova
region

OZET

Bu ¢aligmada Cukurova kosullarinda kiiltiire alman subtropik bir tiir olan
Asya Kedi baligi (Pangasianodon hypophthalmus) ve Nil Tilapiasi
(Oreochromis niloticus)’nin kisin bolge kosullarinda hayatta kalmasinin
saglanmast ve fireticiye kislatma kosullarinda bir model olusturulmasi
amaclanmistir. Calismada Nisan aymda kafeslerde adaptasyona baslanilan
Asya kedi baliklar1 ekim ayinda kiglatma kosullarina alimmak iizere
Cukurova Universitesi Su Uriinleri Fakiiltesi Yetistiricilik Bolimii Tatlisu
Baliklar1 Uretim ve Arastirma Istasyonunda bulunan 1 ton ve 1,5 tonluk
beton havuzlara ve fiber tanklara alinmistir. Bir tonluk beton havuza
ortalama 70 g + 2,20 agirliginda 100 adet Asya Kedi balig1 stoklanmustir.
Bir buguk tonluk beton havuza ise ortalama 10 g + 1,15 agirliginda 300
adet Asya Kedi balig1 stoklanmistir. Yine ayni amacgla Adana iklim
sartlarma gore kist sera ortaminda gecirmesi amaciyla ortalama 12,25+1,23
g canli agirliginda Nil Tilapia yavrulari sera ortamimna stoklanmugtir. Su
sicakliklar1 ve oksijen dl¢iimleri ve yemleme yapilarak kislatma kosullarina
adaptasyona baslanmistir. Nil Tilapiast yavrular1 105 cm ¢apli (600 L)
dairesel fiber tanklara 100 er adet gelecek bigimde (1000 adet)
stoklanmustir. Calisma Nisan aymnda su sicakhigi 23 °C’yi gectiginde
donemde sonlandirilmigtir. Caligma siiresinde baliklar siirekli takip edilerek
yakalandigi hastaliklar belirlenmis ve hastalik siirecinde kullanilan ilaglar
ve uygulamalar, hastaliklarin goriilme siklifi ve tedavi yoOntemleri
kaydedilerek bu ¢aligmada ortaya konmustur.

Anahtar Kelimeler: Cukurova, Kiglatma, Panga, Tilapia, Sera

ABSTRACT

The aim of this study is to ensure that Asian catfish (Pangasianodon
hypophthalmus) and Nile Tilapia (Oreochromis niloticus), two subtropical species
cultured under Cukurova conditions; survive in winter conditions and to produce a
model in winter conditions. In this study, Asian catfish and Nile Tilapia fry which
were started to adapt in cages in April were taken to 1 ton and 1.5 ton concrete
ponds and fiber tanks in University of Cukurova Faculty of Fisheries Dept. of
Aquaculture Fresh water fish Production and Research Station in October. Hundred
Asian catfish (with an average of 70 g + 2.20) were stocked 1 tone of concrete
ponds. An average of 10 g &+ 1.15 weighted Asian cat fish were stocked in the 1.5
ton concrete pond. For the same purpose, according to the climatic conditions of
Adana in order to spend winter in the greenhouse environment 12,25+1,23 g live
weight average Nile Tilapia fingerlings are stocked in greenhouse environment.
Water temperatures, oxygen measurements and feeding were started to adapt to
winter conditions. The 1000 Nile tilapia fingerlings were stocked with 100 fry of
105 cm diameter (600 L) per circular fiber tanks. The study was completed in
spring when the water temperature exceeded 23 °C. During the study, the fish were
continuously followed up and the disease was diagnosed, the drugs used in the
disease process, the incidence and treatment methods of the disease were recorded.
Keywords: Cukurova, Over-wintering, Asian catfish, Tilapia, Green house.
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iris

Asya Kedi baligi, gliniimiizde
beyaz balik yetistiriciligi
irlinli olarak ortaya ¢ikmistir.
Tropik kokenli olmasina,
entansif yetistiricilige adaptasyon
kabiliyetine, diisiik yem girdi toleransina,
kotli su kalitesine direng ve genis tiiketici
kabulii  gibi ozelliklere  sahip
olmasindan dolayr yetistiriciligi en ¢ok

olumlu

yapilan tlirler arasinda yerini almaktadir.
Asya kedi baligi tropik balik
yetistiriciliginde siirdiiriilebilir tiir olarak
miikkemmel ozellikler sergilemektedir. Asya
kedi balig1 biiyiik boyutlara erismekte ve 2-3
yilda cinsel olgunluga ulagmaktadir (Dikel
ve GOocmen 2018). Yetiskin baliklar 20 kg
agirhiga erisebilmekte ve en az 20 wyil
yasayabilmektedirler. Asya Kedi baliginin
iyl ve Ustlin karakterleri yaninda sicaklik
disik olmasi, yayilmasin
siirlayan en 6nemli kriterlerden biridir. Cok
yiiksek sicakliga dayanan bu balik diisiik su
sicakligina fazla dayanmamaktadir. Su

toleransinin

sicakliginin 20°C’nin altina diismesi tehlike
yaratmaktadir. Iliman bir iklime sahip olan
Akdeniz’de 6zellikle Cukurova Bdlgesinde
ilkbahar ve yaz aylarinda 6-8 aylik donemde
su sicakligr 22°C’den baslayarak, 30°C ve
bunun {istiine ¢ikmaktadir. Kis mevsiminde
ise su sicakligi 10°C’nin altina diismektedir.
Bu durumda Asya kedi baligi yetistirme
calismalarinda en Onemli sorun kislatma
sorunudur. Bu nedenle kis aylarinda su
sicakligi 18- 20°Cnin  altina diismeyen
kaynak sularinin kullanimi bu baliklarin
kislatilmas1 i¢in kullanilabilir (Dikel ve
Gogmen 2018).

Cinsel olgunluk oOncesinde, erkek ve disi
bireyler benzer oranlarda biliylimekte ve
bliyime  asamasinda  balik
gore bir ayrim yapilmasi

uretimde
cinsiyetine
havuzlarda

gerekmektedir.  Damizliklar
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tutulup ticari yemlerle beslenirken olgun
gelisir, fakat dogal olarak
Tirtin  kafeste {iremesi igin
hormonla tetiklenmis yumurtlama ve elle

gametler
uremezler.

yumurta ve balik spermi alma islemleri
gerekmektedir. Asya Kedi baligi oldukga
dogurgandir ve bir disi birey, bir
yumurtlamada kg basma 50.000 adetin
iizerinde yumurta tiretebilir. Disi bireyler
ireme sezonunda 4 defa yumurtlayabilir.
Asya Kedi baligi yumurtalar1 24-30 saat
icinde catlamakta ve larvalar 24-30 saat
sonra beslenmeye baslamaktadir. Larva
kulugka tanklarinda yetistirilebilmekte ve
kiigiik  zooplankton ile beslenmektedir.
Uygun ve yeterli zooplankton
popiilasyonunun  gelistirilmesi, larvalarin
yasam sansini arttirmak i¢in en énemli faktor
olmaktadir. Asya Kedi baligi yavrulan (fry)
5-7 giin sonra toz yemler almaya
baslamaktadirlar (Ozsahinoglu 2016). Asya
Kedi baligimin ticari iiretimi esas olarak
havuzlarda ve kafeslerde
gerceklestirilmektedir. Asya Kedi balig1 60 —
80  balik/m®  yogunlugunun iizerinde
stoklanmakta ve normal olarak 1 kg hasat
agirhigina 6-8 ay igerisinde erismektedir.
Asya Kedi baligi’nin havuzlarda entansif
dretimi 250 - 300 mt / ha verim
tiretilebilmektedir (Mc Gee 2007). Bu
etkileyici iiretim miktarlar1 biiyiik Olgiide
Asya Kedi baligimin solunum i¢in sadece
solungaglarina dayanmak yerine atmosferik
oksijeni yiizme kesesi vasitastyla
kullanabilme kabiliyeti sayesindedir. Bu
adaptasyon, Asya Kedi baligina entansif
kiiltiir tirii olarak farkli bir avantaj
saglamaktadir. Asya Kedi baliginin oksijen
gereksinimi biiylik 6l¢lide atmosferik oksijen
tarafindan saglanir ve bu durum havuz
ortaminda ¢oziilmiis toplam oksijen talebini
azaltmaktadir. Asya Kedi balig1 havuzlarinda
kullanilan ~ havalandirma  ve suyun
degistirilmesi islemleri baliklarin hayatta
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kalmasim saglama metodu olmaktan ziyade
daha c¢ok cevresel bozulmalar1 6nlemek i¢in
kullanilan metotlardir. Kafeste Asya Kedi
baligi tretimi kiiciik goletlerde, gollerde
veya 1rmaklarda gerceklestirilir (Dikel ve
Gogmen 2018). Artan su hacmi nedeniyle, su
kalitesinin neden oldugu sinirlayici faktorler
dogal olarak daha az Oneme sahip
olmaktadir. Asya Kedi baligi, kafeslerde
100-150 balik/m® oraninda stoklanir ve
verimleri 100-120kg/m® arasinda degisir
(Ozsahinoglu 2016). Asya Kedi balig1 diisiik
besin girdi ihtiyac1 olan tiirlerdendir. Bu
tanimdan hareketle, diisiik hayvansal protein
ve diigiikk lipid kaynaklari, ozellikle yaga
karistirllmis diisiik balik eti ve balik yagi

oranlariyla verimli bir sekilde
uretilebilmektedir. Balik tiirlerinin ytiksek
kaliteli protein iireticileri olarak
devamliliginin saglanmasi gerektigi
diisiiniildiigiinde, bu  o6zellik  oldukca

Oonemlidir. Asya Kedi baliginda %28-32
protein, temel olarak tahil bazli materyal ve
tirevlerinden olusan yemler kullanilarak
ticari  olarak iretilebilmektedir. Yem
doniistim oranmi genel olarak 1:1.5-2.0 kg/kg
olarak degisim gosterir (Ozsahinoglu 2016).
Asya Kedi baligi “ev yapimi yemler” veya
tarimsal yan kullanilarak
yetistirilebilmekte ve dogal gol iiretiminden
ek besin tiiketebilmektedir. Asya Kedi baligi
su altinda olusan cokeltileri ve kirintilari
tilketerek alt katmanda kolonize olmus
bakteri ve diger organizmalardan
beslenebilmektedir. Asya Kedi baliginin
kullandig1 diisiik girdisi
strdiiriilebilirlik  agisindan  bir
saglamakta ve yem maliyetlerini azaltarak
daha dusiik tiretim maliyeti ve tiiketiciler i¢in

uriinler

besin
avantaj

cevresel olarak daha uygun  {iriin
sunmaktadir. Entansif balik yetistiriciligi
kosullar1 altinda, yiikksek yemleme ve

baliklarin iirettigi atiklar nedeniyle kotiilesen
su kalitesi liretimi sinirlayan temel faktordiir.

Asya Kedi baligr hava kesesini kullanarak

oksijeni direk  olarak atmosferden
alabilmektedir. Bu ozelligi havuz
havalandirma ihtiyacin1  bliyiikk  olcilide

azaltmaktadir. Cok yogun Asya Kedi balig1
havuzlarinda bile, ¢6ziilmiis oksijen seviyesi
kritik diizeye diigmez. Bu muhtemelen Asya
Kedi balhiginin fizyolojik ve metabolik
gereksinimlerini karsilamak i¢in atmosferik
oksijen kullanmast ile iligkilendirilerek
aciklanmaktadir. Bu bakimdan, havuzlarda
Asya Kedi baliginin bulunmasi, atmosferik
oksijen kullanimi nedeniyle su kalitesi ve
havuz topragi kalitesini ve ayrica tasima
kapasitesini potansiyel olarak iyilestirecegi
anlamina gelmektedir. Tropik tiir olarak
Asya Kedi baligt 14 °C altindaki su
sicakliklarini uzun periyotlar boyunca tolere
edemedigi ayrica biiylime
hastalik direncleri diistiigii  bildirilmistir
(Ozsahinoglu ve Dikel 2019). Asya Kedi
baligr i¢cin su sicakliklarinin genis stireler

oranlar1 ve

icin 20 °C’nin altinda olan yerlerde ticari
olarak siirdiiriilmemesi tavsiye edilmektedir.
Yeterli kiiltiir kosullarinda {iretimin biliylime
asamasi boyunca Asya Kedi baliklarinin
hastaliklara karsi genel olarak direncli
oldugu bilinmektedir (Dikel ve Ozsahinoglu
2019). Kotii su kalitesi, isleme veya diistik
sicakliklar ve/veya  bakteriyel
enfeksiyona karsi riskin artmasma neden
olabilmektedir. Asya Kedi balig1 larva veya
yavrular (fry veya fingerling) 6nemli 6lim
oranlarina neden olabilecek salgin hastalik
riskine karsi daha hassas olmaktadir.
Hastalik problemleri arasinda, deri veya

parazit

solungaclar lizerinde protozoon enfestasyonu
ve isleme veya ¢evresel stresten kaynaklanan
bakteriyel enfeksiyonlar yer almaktadir.
Pulsuz bir balik olan Asya Kedi baligi, su
sicakligr 20 °C civarinda, bu sicakligi seven
bir parazit olan Icthyopthirius multifilus
protozoon parazitine karsi olduk¢a hassas
olur (Ozsahinoglu 2016). Asya Kedi baligi
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uyarilgan bir baliktir. Yakalama ve elle
dokunma sirasinda daha yiiksek stres
sergilemektedir. Bu yiizden hasat sirasinda
¢ok daha hassas ve dikkatli
gerektigi bildirilmistir (FAO 2016).

olunmasi

Ayrica, Asya Kedi balig1 isleme altyapisi da
artan isleme talebini karsilamak igin
gelismistir. 10 yillik siire igerisinde (1997-
2007), ¢ogu Mekong deltasinda yer alan ve
toplam kapasitesi 3.500 ton taze balik/giin
olan 80 isleme tesisi kurulmustur. Bu ihrag
edilen balik filetosu hacmini 55 kat arttirmis
ve 7.000 tondan 386.870 ton/yila ulagmustir.
Asya Kedi balig1 tirtinleri de 80’in iizerinde
iilke ve bolgeye ihra¢ edilmektedir (Dung
2008). Asya Kedi baligi ¢ogunlukla fileto
bi¢iminde ihra¢ edilmektedir. FAO’nun 2010
verilerine bakildiginda, Asya Kedi balig
iiretimininl.4 milyon tona ulastig1 ve giderek
artmakta oldugu goriilmektedir (Pauly ve
Froese (2012).

Diinya capinda toplam tilapia ve diger
cichlidlerin yetistiricilik yoluyla elde edilen
miktar1 yillik 5.576.800 ton olup bu miktar
yetistirilen hayvansal su iriinlerinin %
6,7’sini olusturmaktadir ve ekonomik olarak
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karsilig1 7.656.257.000 dolardir (FAO 2016).
Bu acidan bakildiginda gelecekte tilapia
iiretiminin diinya ¢apinda daha yaygin bir
bicimde Tretilmesini tahmin etmek gii¢
degildir.  Zira  iretiminin daha da
yayginlagsmas1 konusuna yardimci olacak
konulardan biri de kis kosullarinin uygun
olmadig tilkelerde bu soruna sera teknolojisi
ile ¢Oziimler saglanarak
saglanabilmesi s6z konusudur (Ozgiiven ve
Dikel 2018).

MATERYAL VE METOD

uretimini

Calismamizda nisan aymnda kafeslerde
adaptasyona baslanilan Panga baliklar1 ekim
ayinda kislatma kosullarina alinmak iizere
Cukurova Universitesi Tatlisu Baliklar
Yetistiriciligi Isletmesinde bulunan 1 ve 1,5
tonluk beton havuzlara alinmistir. Su
sicakliklart ve oksijen Ol¢iimleri alinmis ve
yemleme yapilarak kiglatma kosullarina
adaptasyona baglanmistir. 1 tonluk beton
havuza ortalama 70 + 2,20 g agirliginda 100
adet Asya Kedi baligi stoklanmistir.1,5
tonluk beton havuza ise ortalama 10 £1,15 g
agirhgindaki 300 adet Asya Kedi baligi
stoklanmustir (Sekil 1, 2 ve 3).

Sekil 1 ve 2 Sera i¢i Beton ve Fiber Kislatma Havuzlar
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Sekil 3. Sera i¢indeki havuzlarin su alma ve havalandirma sistemleri

Calismanin  diger bolimiinde ayni
amacgla kist sera ortaminda gegirmesi
amacityla  12,25+1,23 g canli agirhk
ortalamasindaki Nil Tilapia yavrulari sera

ortamina stoklanmistir. Su sicakliklar1 ve

oksijen Olglimleri yapilmig ve yemleme
yapilarak kislatma kosullar1 i¢in adaptasyona
baglanmistir  (Tablo 1). Nil Tilapiasi
yavrulart 105 cm ¢apli dairesel (600 L) fiber
tanklara 100’er adet stoklanmigtir (Sekil 2).

Tablo 1. Denemede kaydedilen su parametreleri ve etkinlikler

Aylar Sicaklik Oksijen Isitict Ilag Gorlilen Yemleme
°c Kullanimi ~ Uygulama  Hastaliklar
Ekim 25 7,5
Kasim 22 7,6
Aralik 19 7,6 FMC ve
Ocak 28-29* 6,9 ANIOVOK Mantarve — Sunde
Subat 28-29* 6,9 uz Ektoparazit T K€z
Isitict uygulamasi Bakteriyel Doyana
Konuldu . Kadar
enfeksiyon
Mart 28-29* 6,9
Nisan 25-26 7.1
Mayis 26 7,0
Haziran 28 6,8

*QOcak-Mart aylarinda siticilar kullanilmistir

BULGULAR

Calisma boyunca baliklarda en ¢ok goriilen
hastaliklar,  paraziter =~ ve  bakteriyel
hastaliklardir. Belirtileri ise deride gozle

goriilebilen kiiciik kabarciklar, istahsizlik
balikta siirekli huzursuzluk, mukozanin
cogalmasi, deride pamukcuk goriilmesidir.
Enfeksiyon goriilen bireylerden lam ve lamel
yardimi ile Ornekler alinmis ve mikroskop
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incelemeleri neticesinde Chilodinella ve
siliat ailesinden beyaz benek (Ichtyophthiris
multiflis) parazitine rastlanmistir. Diger
parazit olan Trichodina tilapia bireylerinde
de gorlilmiistiir. Tedavi olarak Oncelikle
baliklarin  kislatildigi  ortam  dezenfekte
edilerek su sicakligr stabil tutularak baliklari
su  miktarina  bagli  olarak = FMC,

VetBio, 2019, 4(3), 98-104

Oksitetrasiklin ve tuz uygulamasi yapilmis
hastaliklarin Oniine gecilmistir. Basarili bir
uygulama ile baliklar hastaliklardan ve
parazitlerden arindirilmistir. Arastirma 25
ekim ile 25 mart tarihleri arasinda
gerceklestirilmistir. Calisma boyunca (6
aylik siire¢ sonunda) elde edilen performans
degerleri Tablo 2’de verilmistir.

Tablo 2. Calismada elde edilen performans verileri

Panga (kiiciik

Baslangic Agirhg (g) 70+2,2 10+1.15 12,25+1,23

Final Agirhg (g) 72,4+1,7 10,78+1,03 12,62+1,52
Verilen Yem Miktari (kg) 12,6 54 22,05
Baslangic stok (adet) 100 300 1000

Final (adet) 87 255 830

Canli kalma orani (%) 87 85 83

Sera i¢ine alinan baliklar burada hammaddesi olan yavruyu bulmak ya da elde

yaklasik 6 ay tutulmustur. Gelecek iiretim
sezonuna hazirlik amaciyla kiglatilan baliklar
uygun iklim sartlarinin olusmasiyla nisan ve

mayis aylarinda besi amactyla
stoklanabilmektedir. Cukurova’da gecmis
yillarda yapilan calismalarda Dikel ve

ark.,(2002); Gokee ve ark., (2003); Dikel ve
ark., (2004); Dikel (2005); Dikel (2009)
kiglatma ¢alismalarindan elde edilen besi
performanslar1  verilmistir.  Asya  kedi
baliklar1 Tiirkiye’de ilk kez bu bolgede ticari
boyutta kafes isletmelerinde besiye alinmis
ve yiiksek performans edilmistir
(Mumogullarinda 2016; Ozsahinoglu 2016;
Dikel ve Gogmen 2018). Calismada elde
edilen canli kalma orani oldukga yiiksektir.
Biiylik boy pangalarda %13 kiiciik boy
pangalarda %215 seviyelerinde ve tilapia
bireylerinde gozlenen %17 6liim orani kabul
edilebilir sinirlar igerisindedir.

SONUC

Subtropik ve tropik bolgelerin disinda sicak
iklim baliklarinin  kesintisiz  yetistirilmesi
neredeyse  olanaksizdir. Bu  nedenle

isletmeler sicak donem yapacagi iretimin

etmek zorundadir. Bu konu isletmecilerin
hep dar bogaz1 olmaya devam edecek gibi

goriinmektedir. Durum  bdyle olunca
kislatma uygulamalari isletmecilerin
vazgegilmezleri  arasinda  Onemli  yer

tutmaktadir. Bu ¢alismada, iilke ekonomisine
katki saglayan tropikal baliklarda yasanan
kislatma sorununa sera yontemi ile ¢oziim

bulunmus, bdylece tropikal balik
yetistiriciligindeki ~ kayiplarin en  aza
indirilmesi ~ saglanmistir.  Ayrica  kiiltiir

kosullarinda, iireticilerin karsilasabilecekleri

hastaliklar ve tedavi yOntemleri tespit
edilmistir.  Calismada  kiglatma  siireci
sonunda, calisilan  tiirlerde  biiyiime
saglanmistir. Bundan sonraki = siiregte,
iireticinin tercithinin tropikal balik
yetistiriciliginden yana olmasmma vesile

olmasi bakimindan, ekonomik degeri yiiksek
olan  tropikal  baliklarin  kiiltiiriinde
uygulanacak sera uygulamalarmin
maliyetlerinin  azaltilmas1  ile  ilgili
caligmalara ihtiya¢ vardir. Uygun maliyetle
elde edilen iriin elbette, tiiketici tarafindan
da daha fazla tercih edilecek ve bdylece
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balik
ekonomisine olan katkisi artacaktir.

tropikal yetigtiriciliginin  tilke

TESEKKUR

Bu calisma 20-22 Nisan 2019 tarihinde
Afyonda diizenlenen 4. Uluslararas1 Anadolu
Tarim, Gida, Cevre ve Biyoloji Kongresi'nde
sOzlii bildiri olarak sunulmustur.
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Tiiketicilerin sosyo-demografik 6zelliklerine gore
deniz ve tathisu bahg tiikketim tercihleri

Determination of consumption preferences of seafish
and freshwater fish according to socio-demographic
characteristics of the consumers

OZET

Bu c¢aligmada Adana ilindeki su trinleri tiiketicilerinin sosyo-demografik
ozelliklerine gore deniz baligi ile tatlisu balig: tiiketim davraniglar1 arasindaki
benzerlikleri ve farkliliklar1 ortaya konulmustur. Calismamizda Adana’da
toplam 407 kisi ile anket yapilmistir. Ankete katilan 407 kisiden 347 sinin su
tiriinleri tiikettigi 60’ min ise su riinleri titkketmedigi tespit edilmistir. Veriler
SPSS.21.0 paket programi kullanilarak yiizde frekans degerleri bulunmustur.
Elde edilen bulgulara gore deniz balig1 %83,1°lik bir oranla erkeklerde en ¢ok
tiketilirken tathsu baligi ise %20,9’luk oranla kadinlarda daha ¢ok
tilketilmektedir. Yasa gore ise yine deniz baligi tiiketimi en ¢ok 45-54 yas
araliginda %95,6 oraninda tiiketilirken tatlisu balig1 ise %18,1’lik oranla 25 yas
altt grupta tiiketilmektedir. Egitim durumuna gore ilkokul-ortaokul mezunu
grup %86,2’lik oranla deniz baligin tiiketirken, tath su baliginda ise %25°1lik
oranla lisansiistii egitime sahip grup en ¢ok tiiketmektedir. %88,9’luk oranla
esnaf grup en ¢ok deniz baligini tercih ederken, %25,9’luk oranla ev hanimlar1
tatlisu baligin1 en ¢ok tercih eden grup bulunmustur. Gelir durumuna gore
yiiksek gelir grubu olan bireyler deniz baligini daha ¢ok tercih ederken, yiiksek
ve diisiik gelir grubu bireyler tatlisu baligini digerlerine gore daha ¢ok tercih
etmektedir. Hane birey sayisi az olan bireyler deniz baligin1 daha ¢ok tercih
ederken, hane birey sayisi fazla olan bireyler tathisu baligini daha ¢ok tercih
etmektedir. Sonuglar incelendiginde tiiketicilerin  sosyo demografik
ozelliklerine gore deniz balig1 tiiketimini daha ¢ok tercih ettikleri ortaya ¢ikmis
olup Tatlisu baliklarmm da yiiksek oranlarda tiikettikleri bulgulara
ulagilmstir.

Anahtar Kelimeler: Deniz baligi, Tatlisu baligi, Tiiketim tercihleri, Tiiketici,
Adana

ABSTRACT

In this study, the similarities and differences between the consumption
preferences of sea fish and freshwater fish according to the socio-demographic
characteristics of the seafood consumers have been revealed. For this purpose,
a face-to-face survey was conducted with 407 people in Adana. In the study, it
was found that 347 out of 407 people consumed aquaculture and 60 did not
consume aquatic products. Percentage frequency values of the data were found
by using SPSS.21.0 package program. According to the findings, sea fish is
consumed most in males with a rate of 83.1% while freshwater fish is
consumed more in women with a rate of 20.9%. According to age, sea fish
consumption is consumed by 95.6% in the 45-54 age range, while the
freshwater fish is consumed in the under 25 age group with a rate of 18.1%.
According to the educational level, primary and secondary school graduates
consumed sea fish with a ratio of 86.2%, while the group with graduate
education consumed the most with freshwater fish. 88.9% of the craftsmen
group preferred the most sea fish, while 25.9% of the housewives the most
preferred group of freshwater fish emerged. According to income status,
individuals with high income group prefer sea fish more, while middle and low
income individuals prefer freshwater fish more than others. While individuals
with small households prefer sea fish more, individuals with large households
prefer freshwater fish more. When the results were examined, it was found out
that consumers preferred sea fish consumption more than their socio-
demographic characteristics and it was found that freshwater fish consumed at
high rates.

Keywords: Sea fish, Fresh water fish, Consumption preferences, Consumer,
Adana
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iris

Uc tarafi denizlerle cevrili
olan ilkemiz, insan
beslenmesinde ¢ok dnemli bir
yeri olan su {riinleri ve
ozellikle balik cesitliligi agisindan zengin bir
iilkedir (Akbay ve ark., 2013). Su {iriinleri
protein, vitamin, mineral ve elementler
acisindan son derece zengin besinler olmasi
nedeniyle insan beslenmesinde Onemli yer
tutmaktadir (Sayili ve ark., 1999; Adigiizel
ve ark., 2009).

Diinya niifusunun hizla artmasi ve
insanlarin ~ yeni  protein  kaynaklarina
yonelmesi sonucu baligin besin maddeleri
arasindaki yeri daha fazla deger kazanmistir.
Bir besin maddesinin kalitesi, tasidig
proteinin sindirim kanalinda enzim etkisiyle
cabuk ¢oziinebilir nitelikte olmasina baglhdir.
Baliketi proteinleri ¢abuk ¢oziinme, kolay
sindirilebilme o6zellikleriyle hem yetisme
caginda olanlar, hem de bedeni ve zihinsel
faaliyetlerde bulunanlar icin biiyiilk 6nem
tasimaktadir (Balik ve ark., 2013).

Insan beslenmesinde &nemli bir yeri olan
saglikli beslenmeye katkisi,
sanayiye hammadde saglamasi, islenerek
pazarlanmasi ve ihracatiyla 6nemli bir gida
kolunu olusturmaktadir (Dagtekin ve ark,
2007). Bunun yani sira ¢ok sayida protein,

su uranleri

vitamin ve mineral igeren su iiriinlerinin
insan viicudu i¢in 6nemli oldugu ozellikle
omega 3 ve omega 6’nin kanser ve koroner
kalp hastaligindan korudugu bilinmektedir

(Atar ve Algicek, 2009).
Viicudumuz, ¢ok  besleyici  olan
baliketinin % 90'mm1 kullanabilmektedir.

Ayrica, baliketi, kirmiz1 ete oranla daha az
yag icermektedir. Baliketi, viicut direncinin
artmasin1  sagladig gibi, igerdigi yiiksek
orandaki kalsiyum, fosfor ve iyot ile
viicudun mineral denge sinin korunmasina da

yardimct  olmaktadir.  Viicudun  kis
mevsiminde daha da artan A, B1, B2 ve D
vitamini ihtiyacim1 da balik tiiketimi ile
kargilamak miimkiindiir (Hecer, 2012).

Tiiketicilerin ozellikle gelismis {ilkelerde
baliketine olan meyilleri, bilingli toplumlarin
“dengeli sloganini
benimsemelerinden kaynaklanmaktadir. Taze
tilketimde meydan gelen artisin sebebi ise,
teknolojinin ilerlemesiyle ucuz maliyette
taze TUriiniin tiiketiciye ulastirilmasi ve
insanlarin dogal (katkisiz) iirlin tliketmek
istemeleridir (Colakoglu ve ark., 2006).

beslenme”

Bu caligmanin amaci, Adana ilindeki su
tilketicilerinin ~ sosyo-demografik
ozelliklerine gore deniz baligr ile tathisu
baligt  tiiketim davraniglarnt  arasindaki
benzerlikleri  ve farkliliklar ortaya
koyulmaktir.

MATERYAL VE METOD

urunleri

Calismada su driinleri tiiketicilerinin
sosyo demografik ozelliklerine gore deniz
baligi ile tatlisu baligi tiiketim davraniglari
arasindaki benzerlikleri ve farkliliklart ortaya
koyulmaya calisilmistir. Calisma Adana
ilinde gergeklestirilmistir. Calismanin
orneklem biiyiikliigii ise asagida verilen
formiil yardimiyla hesaplanmistir (Gliney ve

Sangiin, 2017).

_p.-p)
(%) (1)

Formiilde n: 6rnek hacmini, p incelenen
olaymn goriis sikligini, e hata payt oranini, z

n

ise gliven araligini ifade etmektedir. p (1-
p)’nin en yiiksek degeri esas alinarak hata
payi e = % 5 ve giiven araliginin % 95 kabul
edildigi hesaplamada sonu¢ 384 kisi olarak
cikmistir. Calismamiz toplam 407 kisi ile
anket yapilmistir. Bu 407 kisiden 347 sinin
su irilinleri tiikettigi 60’1min ise su iriinleri
tikketmedigi tespit edilmistir.
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Calisma sonucunda elde edilen veriler
yiizde frekans tablosu ile degerlendirilmistir.
Veriler SPSS 21.0 istatistik analiz programi

ile analiz edilmistir (Sangiin ve Giiney,
2018).

BULGULAR

Calismamizda su {riinleri tiiketicilerinin
sosyo demografik Ozelliklerine gore deniz
baligi ile tatlisu balig1 tiiketim davraniglari

arasindaki benzerlikleri ve farkliliklar1 ortaya
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konulmustur.  Calismamizda  Adana’da
toplam 407 kisi ile yiiz ylize anket yapilmis
olup ankete katilan bireylerin 347 sinin su
drtinleri tiikettigi 60’1min ise su iriinleri
tilketmedigi tespit edilmistir. Su {iriinleri
tiketen bu 347 kisinin sosyo-demografik
ozelliklerinden cinsiyet faktorlerine ait deniz
baligi ve Tatlisu baligi tiiketim tercihlerine
ait ylizde frekans degerleri Tablo 1°de
verilmisgtir.

Tablo 1. Tiiketicilerin Cinsiyet Gore Deniz ve Tatlisu Balig1 Tiiketim Tercihlerine ait Yiizde Frekans

Tablosu
Erkek Kadin Toplam
N (% N (% N (%
Deniz
Hig Bir Zaman 4(1,9) 8(5,9) 12(3,5)
Nadiren 4(1,9) 6(4,5) 10(2,9)
Kimi Zaman 28(13,1) 13(9,7) 41(11,8)
Her Zaman 177(83,1) 107(79,9) 284(81,8)
Total 213(100) 134(100) 347(100)
Tathsu
Hi¢ Bir Zaman 93(43,7) 54(40,3) 147(42,4)
Nadiren 19(8,9) 12(9) 31(8,9)
Kimi Zaman 74(34,7) 40(29,8) 114(32,9)
Her Zaman 27(12,7) 28(20,9) 55(15,8)
Total 213(100) 134(100) 347(100)

Su driinleri tiiketen tiiketicilerin sosyo-
demografik Ozelliklerinden yas faktorlerine
ait deniz balig1 ve tath su baligi tiiketim
aligkanliklarina ait yiizde frekans degerleri
Tablo 2’de verilmistir.

Su drlinleri tliketen tiiketicilerin sosyo-
demografik ozelliklerinden egitim
durumlarma gore deniz ve tatlisu balig

tiketim aligkanliklarina ait yiizde frekans
degerleri Tablo 3’te verilmistir.

Tiiketicilerin sosyo-demografik
ozelliklerinden meslek gruplarina gére deniz
baligt ve tath baligi  tiiketim
aligkanliklarina ait ylizde frekans degerleri

Tablo 4’te verilmistir.

su

Tablo 2. Tiiketicilerin Yas Dagilimlarina Gore Deniz ve Tatlisu Balig1 Tiiketim Tercihlerine ait Yiizde

Frekans Tablosu
| 25<

25-34 35-44 45-54 54> Toplam
| N (%) N (%) N (%) N (%) N (%) N (%)
Deniz
Hig¢ Bir Zaman 7(3,8) 5(5,9) 0(0) 0(0) 0(0) 12(3,5)

Nadiren 7(3,8) 2(2,4) 1(2,1) 0(0) 0(0) 10(2,9)
Kimi Zaman 25(13,8) 12(14,1) 2(4,3) 1(4,4) 1(10) 41(11,8)
Her Zaman 143(78,6) 66(77,6) 44(93,6) 22(95,6) 9(90) 284(81,8)
Total 182(100) 85(100) 47(100) 23(100) 10(100) 347(100)
Tathsu

Hig¢ Bir Zaman 84(46,2) 35(41,2) 17(36,2) 9(39,1) 2(20) 147(42,4)
Nadiren 13(7,1) 7(8,2) 6(12,7) 2(8,7) 3(30) 31(8,9)
Kimi Zaman 52(28,6) 28(33,0) 21(44,7) 9(39,1) 4(40) 114(32,9)
Her Zaman 33(18,1) 15(17,6) 3(6,4) 3(13,1) 1(10) 55(15,8)
Total 182(100) 85(100) 47(100) 23(100) 10(100) 347(100)
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Tablo 3. Tiiketicilerin Egitim Durumlarina Gore Deniz ve Tatlisu Baligi Tiiketim Tercihlerine ait
Yiizde Frekans Tablosu

Okur yazar degil Tk Ogretim Lise Universite  Lisansiistii
N (%) N (%) N (%) N (%) N (%)

Deniz

Hig Bir Zaman 0(0) 2(3,5) 5(2,7) 5(5,2) 0(0) 12(3,5)
Nadiren 0(0) 2(3.5) 6(3.2) 1(1.0) 1(25,0) 10(2.9)
Kimi Zaman 0(0) 468) 23(123)  14(146) 000)  41(118)
Her Zaman 2(100) 50(86,2) 153(8L8) 76(79,2) 3(750)  284(8L8)
Total 2(100) 58(100)  187(100) 96(100) 4(100) 347
Tathsu

Hig Bir Zaman 1(50) 18(31.0)  88(47.1) 37(38,5) 3(75.0)  147(42.4)
Nadiren 0(0) 8(138)  13(6.9) 10(10.4) 0(0) 31(8.9)
Kimi Zaman 1(50) 25(431)  58(31,0) 30(31.3) 000)  114(32.9)
Her Zaman 0(0) 7012.1)  28(15.0) 19(19.8) 1(250)  55(15.8)
Total 2(100) 58(100)  187(100) 96(100) 4(100)  347(100)

Tablo 4. Tiiketicilerin Meslek Gruplarina Gére Deniz ve Tatlisu Baligi Tiiketim Tercihlerine ait
Yiizde Frekans Tablosu

Isci Memur Esnaf Serbest Ozel Ogrenci =Y Issiz Total
Zanaatkdr  meslek sektor hanmm
N (%) N (%) N (%) N (%) N(@©) N(@©@) N(@%) N(@) N(%)
Deniz
Hig Bir Zaman 0(0) 0(0) 0(0) 2(4,2) 2(2,9) 00) 7(13,0) 1(20) 12(35)
Nadiren 1(2,9) 0(0) 1(3,7) 1(2,1) 1(1,5)  3(68) 237  1(20) 10(2,9)
Kimi Zaman 6(18,2)  4(18,2) 2(7,4) 483)  7(10,3)  4(91)  8(148) 6(12,2) 41(11,8)
Her Zaman 28(81,8) 18(81,8)  24(88,9)  41(854) 58(853) 37(84,1) 37(68,5) 41(83,8) 284(81,8)
Total 35(100) 22(100)  27(100)  48(100)  68(100) 44(100) 54(100)  49(100) 347(100)
Tathsu
Hi¢ Bir Zaman ~ 13(37,1)  9(40,9)  11(40,7)  23(47,9) 20(29,4) 28(63,6) 17(31,5) 26(53,1 147(42,3)
Nadiren 129  209,1) 2(7,4) 6(125)  8(11,8) 3(6,8)  5(9,3)  4(82) 31(8,9)
Kimi Zaman 15(42,9)  9(40,9)  13(482)  12(250) 26(38,2) 8(18,2) 18(33,3) 13(26,5) 114(32,9)
Her Zaman 6(17,1)  2(3,7) 1(3,7) 7(14,6)  14(206) 5(11,4) 14(259) 6(12,2) 55(15,9)
Total 35(100) 22(100)  27(100)  48(100)  68(100) 44(100) 54(100)  49(100) 347(100)
Su iiriinleri tiiketen tiiketicilerinin sosyo- Su irilinleri tiiketen tiiketicilerin sosyo-

demografik 6zelliklerinden gelir durumlarima  demografik  Ozelliklerinden hane birey
gore deniz ve Tathisu bahig tiketim sayilarina gore deniz ve Tatlisu balig
aliskanliklarina ait ylizde frekans degerleri  tliketim aligkanliklarina ait ylizde frekans
Tablo 5’te verilmistir. degerleri Tablo 6’da verilmistir.

Tablo 5. Tiiketicilerin Gelir Durumlarina Gére Deniz ve Tatlisu Balig1 Tiiketim Tercihlerine ait
Yiizde Frekans Tablosu

1001< 1001-2000 2001-3000 3001-4000 4000> Total
N (%) N (%) N (%) N (%) N (%) N (%)
Deniz
Hig Bir Zaman 8(6,9) 0(0) 3(2,2) 1(2,6) 0(0) 0(0) 12(3,5)
Nadiren 5(4,3) 1(2,9) 4(3,0) 0(0) 0(0) 0(0) 10(2,9)
Kimi Zaman 16(13,8) 2(5,7) 15(11,1) 7(17,9) 0(0) 1(7,1) 41(11,8)
Her Zaman 87(75,0) 32(91,4) 113(83,7) 31(79,5) 8(100) 13(92,9) 284(81,8)
Total 116(100)  35(100) 135(100) 39(100) 8(100) 14(100)  347(100)
Tathsu
Hig¢ Bir Zaman 55(47,4) 14(40,0) 54(40,0) 15(38,5) 2(25,0) 7(50,0) 147(42,4)
Nadiren 6(5,2) 4(11,4) 12(8,9) 5(12,8) 3(37,5) 1(7,2) 31(8,9)
Kimi Zaman 32(27,6) 14(40,0) 48(35,6) 14(35,9) 3(37,5) 3(21,4) 114(32,9)
Her Zaman 23(19,8) 3(8,6) 21(15,5) 5(12,8) 0(0) 3(21,4) 55(15,8)
Total 116(100)  35(100) 135(100) 39(100) 8(100) 14(100)  347(100)

e
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Tablo 6. Tiiketicilerin Hane Birey Sayisina Gore Deniz ve Tatlisu Balig1 Tiiketim Tercihlerine ait

Yiizde Frekans Tablosu

| 1 2-3 4-5 5> Toplam
| N (%) N (%) N (%) N (%0) N (%)
Deniz
Hi¢ Bir Zaman 0(0) 4(4,6) 4(2,0) 4(7,6) 12(3,5)
Nadiren 1(8,3) 2(2,3) 6(3,1) 1(1,9) 10(2,9)
Kimi Zaman 0(0) 7(8,1) 29(14,9) 5(9,4) 41(11,8)
Her Zaman 11(91,7) 74(85,0) 156(80,0) 43(81,1) 284(81,8)
Total 12(100) 87(100) 195(100) 53(100) 347(100)
Tathsu
Hi¢ Bir Zaman 7(58,3) 32(36,8) 80(41,0)  28(52,8) 147(42,4)
Nadiren 1(8,3) 7(8,1) 21(10,8) 2(3,8) 31(8,9)
Kimi Zaman 4(33,4) 32(36,8) 65(33,3)  13(24,5) 114(32,9)
Her Zaman 0(0) 16(18,3) 29(14,9)  10(18,9) 55(15,8)
Total 12(100) 87(100) 195(100) 53(100) 347(100)
SONUC VE ONERILER oranlarint  inceledigimizde tiiketicilerin
o , . N .
Bulgular incelendiginde, Tablo  1’de, %93,6’s1 deniz baligin1 her zaman tercih

cinsiyete gore tiiketicilerin deniz balig1 ve ya
tatlisu baligi tiiketim aliskanliklar ile ilgili
soruya cevaplar incelendiginde,
tilketicilerin biiylik bir oranlar deniz baligi
tikettigi ortaya c¢ikmistir. Erkek bireylerin
verdigi cevaplara bakarsak bunlarin %83,1’1
deniz baligin1 her zaman tercih ettiklerini
sOylerken tatlisu baliginda ise bu aran %12,7
olarak tespit edilmistir. Kadin tiiketicilerin
verdigi cevaplarda ise tiiketicilerin %79,9°u

verilen

deniz baligim1 her zaman tercih -ettigini
bildirirken bu oran Tathisu baliginda ise
%20,9 olarak ¢ikmistir.

Tablo 2’de, deniz ve tatlisu balig1 tiikketen
tilketicilerin yas dagilimlarina gore tiiketim
tercihlerine ait frekans tablosu verilmistir.
Tabloya ait sonuglar incelendiginde, her yas
grubuna ait tiiketicilerin deniz baligin1 daha
cok tiikettigi tespit edilmistir. 25 yas alti
tiketicilerin  %78,6’s1 deniz baligim1 her
zaman tercih ettiklerini belirtirken, Tatlisu
baligi i¢cin %18,1’inin her zaman tercih
ettiklerini bildirmislerdir. 25-34 yas grubu
tilketicilerin her zaman deniz balig1 tercih
etme oranlar1 %77,6 iken Tatlisu tercih etme
oranlar1 ise %17,6 c¢ikmistir. 35-44 yas

araligimi  deniz ve tathisu baligr tercih

ederken tatlisu baligini tercih edenlerin orani
%6,4  cikmistir.  45-54  yas araligim
inceledigimizde ise tiiketicilerin %90°1 deniz
baligin1 her zaman tercih ettiklerini bildirir
iken tatli su baligint her zaman tiiketenlerin
orant %13,1 cikmistir. 54 yastan biiyilik
tiiketicileri inceledigimizde bunlarin %81,8’1
her zaman deniz baligin1 tercih ettikleri,
tatlisu baligini ise %10’u her zaman tercih
ettigini bildirmisti.

Tablo  3’de, egitim
durumlarina gore deniz baligi ve tatlisu
balig1 tiiketim tercihlerine ait frekans tablosu
incelendiginde, olmayanlarda
deniz balig1 tiiketimi oranmi her zaman iken
tatlisu baligi tiiketimi ayni aranda olmadigi
tespit edilmistir. Ilkokul-ortaokul
mezunlarinda, deniz baligini tiiketimi %86,2
oraninda her zaman iken tatlisu balig1
tiketimi  %12,1 oraninda her
cikmistir.  Lise egitimine sahip olan
tiikketicilerde deniz balig1 tercih orani her
zaman %81,8, tatlisu baligt %15 oraninda
her zaman ¢ikmustir. Universite mezunlarmin
deniz balig1 tercihleri %79,2 her zaman iken
tath su balig1 tercihleri %19,8 her zaman
citkmistir.  Lisansiistii  egitimine  sahip
tiketicilerin deniz balig1 tercihleri %75

tuketicilerin

okuryazar

zaman
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oraninda her zaman iken tatlisu balig1
tercihleri %25 oraninda her zaman ¢ikmustir.

Tablo 4’te, meslek gruplarmma gore
tiketicilerin deniz baligi ve tatlisu balig
tercihlerini tespit etmek icin olusturulan
yiizde degerleri incelendiginde, meslek
gruplarindan is¢i sinifina ait tiiketicilerin
%81,8’1 her zaman deniz balig1 tercih
ederken tatlisu baligint her zaman tercih
etme oranlarnt %17,1 olarak c¢ikmustir.
%81,8’1 her
baligim1 tiiketmeyi tercih ederken tatlisu
baligin1 %3,7’sinin her zaman tercih ettigi

Memurlarin zaman deniz

ortaya ¢ikmistir. Esnaf ve zanaatkarlar da ise
bu meslek grubuna ait bireylerin %88,9°u her
zaman deniz balif tiiketirken tatlisu baligini
her zaman tiiketen orami ise %3,7 olarak
ctkmistir. Serbest meslek grubunda ise her
zaman deniz balig1 tercih edenlerin orani
%85,4 tathh su baligt her zaman tercih
%14,6
bulunmustur. Ozel sektdrde calisan meslek
gruplarinda ise her zaman deniz baligini
tercih edenlerin oran1 %85,3, her zaman tath
su baligini tercih edenlerin orani ise %20,6

edenlerin  orami  ise olarak

cikmistir. Ogrencilerde ise her zaman deniz
baligini tercih edenlerin orami %84,1, her
zaman tatlisu baligini tercih edenlerin orani
ise %11,4 ¢ikmistir. Ev hanimlarinda her
zaman deniz baligin1 tercih etme orani
%68,5, her zaman Tatlisu baligin1 tercih
etme orani %25,9 olarak tespit edilmistir.
Issizlerde yine her zaman deniz baligim
tercih etme orami %83,8, her zaman tatlisu
baligini tercih etme orani ise %12,2 olarak
bulunmustur.

Tablo 5’te, gelir durumlarina gore
tilketicilerin deniz baligi ve tatlisu balig
tercihlerine ait ylizde degerler
incelendiginde, belli geliri olmayan gruba ait
biteyler %75 oraninda her zaman deniz
baligi, %19,8 oraninda ise tatli sur baligini
tercih ettikleri ortaya ¢ikmustir. Geliri 1001

TL’nin altinda olan tiketicilerin %91,4°1 her
zaman deniz baligin tercih ederken %8,6’lik
oran isen her zaman tatli su baligini tercih
ettigini  bildirmistir. Geliri  1001-2000TL
arasi olana tiiketicilerin %83,7’s1, her zaman
deniz baligin1 tercih ederken, her zaman tatlh
su baligim1 tercih edenlerin orant %]15,5
cikmistir.  Geliri  2001-3000TL  olan
tuketicilerin = %79,5°’1 her zaman deniz
baligini tercih ettigi, tatli su baligmni her
zaman tercih edenlerin orami ise %12,8
cikmistir. Geliri 3001-4000 TL arast olan
tilketicilerin her zaman deniz baligim tercih
eme orant %100 cikmistir. Geliri 4000
TL’nin {stiinde olana tiiketicilerin deniz
baligim1 her zaman tercih etme oranlari
%92,9, Tatlisu baligin1 her zaman tercih
etme orant ise %21,4 ¢ikmistir.

Sonug olarak, deniz ve tatlisu baliklarinin

bulunurlugu, cesitliligi, taze olmas1 ve
tazeliginin  korunmas1 tiiketicilerin  bu
iirtinleri tiiketme aliskanliklari ve

davraniglarin1 etkileyecektir. Bu {iriinlerin
gida giivenligi c¢ercevesinde korunmasi ve
sertifikalandirilmas1 ayrica tiiketimde artig1

saglayacaktir.
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Efficacy of intravenous phenylbutazone for pain

management in dogs undergoing
ovariohysterectomy

Ovariyohisterektomi uygulanan kopeklerde
intravenoz fenilbutazonun agr1 yonetimindeki
etkinligi

ABSTRACT

The aim of the present study was to evaluate the efficacy and analgesic
duration of single dose of phenylbutazone (PBZ) administered the
intravenous (1V) route immediately before induction of anesthesia in dogs
undergoing elective ovariohysterectomy (OVH). Eighteen sexually intact
female dogs (weighing between 4.5 and 28 kg, and 1 to 8 yrs. of age)
referred for OVH procedure from a local shelter at regular intervals over 4
months were included in the study. The dogs were administered PBZ on
the basis of their respective treatment group (20 mg/kg, IV administration)
immediately before anesthetic induction. For the IV treatment, PBZ was
administered over a period of one minute. Time of completion of PBZ
administration was designed as time 0. In control group, 0.9% NaCl was
administered IV as over a period of one minute. Throughout the study, pre
and postoperative pain was assessed at baseline (before induction of
anesthesia) and then at 0.5, 1, 2, 3, 8, and 24 hrs after the surgery. Group
IV had significantly lower CMPS-SF scores than the control group at the
0.5, 1, 2, 3, and 8 hour postoperative periods. In conclusion, a single dose
of PBZ administered via the IV route before surgery may be particularly
beneficial for achieving reasonable perioperative analgesia, but not in
postoperative period.

Keywords: Ovariohysterectomy, pain, phenylbutazone, intravenous

OZET

Bu ¢aligmanin amaci planli overiyohisterektomi yapilan kdpeklerde post
operatif agr1 yonetiminde damar i¢i tek doz verilen fenilbutazonun
etkinligini ve agr1 kesici etki siiresini degerlendirmektir. Calismaya, yerel
hayvan barmaklarindan klinigimize 4 ay boyunca ovariyohisterektomi
amactyla getirilen 18 eriskin disi kopek (agirliklar1 4,5 ve 28 kg; yaslar1 1-8
arasinda) dahil edildi. Kopeklere ¢alisma gruplarinda 20 mg/kg dozda
damar i¢i fenilbutazon hemen operasyon oOncesinde verildi. Damar igi
uygulama icin fenilbutazone 1 dK. siiresince verildi. Ila¢ uygulamasinmn
bittigi an TO olarak belirlendi. Kontrol grubunda ise 1 dk. siiresince % 0,9
NaCl damar i¢i verildi. Caligma siiresince operasyon dncesi ve sonrasi agri;
baslarken (anestezi uygulamasi 6ncesinde), sonrasinda 0,5, 1, 2, 3, 8, ve 24.
saatlerde degerlendirildi. Glaskov agr1 degerlendirme formu skorlari,
damar igi grupta operasyon sonrast 0,5, 1, 2, 3 ve 8. saatlerde kontrol
grubundan istatistiksel olarak disiik degerlerdeydi. Sonug¢ olarak,
operasyon Oncesinde damar i¢i verilen tek doz fenilbutazon intraoperatif
kabul edilebilir analjezi saglayabilir ama operasyon sonrasinda agrinin
kontroliinde yetersizdir.

Anahtar Kelimeler: Ovariyohisterektomi, agri, fenilbutazone, intravenoz
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NTRODUCTION

Phenylbutazone is a potent non-

steroidal anti-inflammatory  drug,

first introduced in 1952 for the

treatment of arthritis. Phenylbutazone
has been shown to be effective in managing
pain associated with a variety of companion
animal diseases (Williamson et al., 1978;
Mbugua et al., 1989; Zech et al., 1993; Mills
et al., 1995). The wvarious routes of
administration for PBZ are commonly used
in animals (Mbugua et al., 1989; Zech et al.,
1993; Mills et al., 1995).

To determine the dose and efficacy for 1V
administration of analgesics in dogs,
pharmacokinetic studies (Williamson et al.,
1978; Mbugua et al., 1989; Zech et al., 1993;
Mills et al., 1995) were performed to
evaluate the bioavailability, dosage, and
dosing interval for administration via the IV
route. The clinical importance of the IV
route of PBZ for the management of
preoperative and postoperative pain in dogs
is unknown. Furthermore, there is no
available data about the therapeutic and
adverse effects in dogs. Although previously
investigated for pain relief  of
musculoskeletal problems (Mbugua et al.,
1989), IV route administration of PBZ have
not been evaluated for perioperative and
postoperative pain relief in  animals
undergoing elective surgery. As OVH
procedure is the most common type of
clinical case referred to veterinary clinics,
the present study includes this type of
procedure so that the results may be of use to
small animal practitioners. We hypothesized
that the PBZ administered via the IV route
would be acceptable effective in providing
preoperative and postoperative analgesia in
dogs.

The aim of the present study was to
evaluate the efficacy and analgesic duration

VetBio, 2019, 4(3), 112-118

of single dose of PBZ administered the IV
route immediately before induction of
anesthesia in dogs undergoing elective OVH.

MATERIALS AND METHODS

The study protocol was approved by the
local ethics committee (approval number:
2014-12). A randomized, double-blinded
study was conducted. Eighteen sexually
intact female dogs were referred for OVH
procedure from a local shelter at regular
intervals over 4 months, were included in the
study. Before final enrolment the dogs had to
fulfill a set of predetermined inclusion and
exclusion criteria (Table 1). All dogs were
discharged 24 hours after  surgery.
Heparinized blood samples (4 ml) were
collected through the indwelling cephalic
vein catheter.

Table 1. Enrolment criteria for dogs to enter the
study

Age >1 year
No previous enrolment in this study

Not too aggressive to safely enable

postoperative  examination and/or pain
scoring.
No administration of non-steroidal anti-

inflammatory drugs epidural analgesia, or
local/regional analgesia within 12 hours prior
to the study

Not pregnant or lactating

No evidence or history of pre-existing heart
disease or clinically significant arrhythmia

No clinically significant hypotension

No evidence or a history of liver disease

The dogs were randomly allocated to one
of two groups with nine dogs in each group.
The dogs were administered PBZ on the
basis of their respective treatment group (20
mag/kg, IV administration) before
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administration of xylazine. For the IV
treatment, PBZ was administered over a
period of one minute. Time of completion of
PBZ administration was designed as time 0.
In control group, 0.9% NaCl was
administered as over a period of one minute.

Immediately after PBZ administration, the
same anesthetic protocol was used for three
groups. Dogs were premedicated with
xylazine (2 mg/kg IM). Fifteen minutes after
premedication, general anesthesia was
induced with ketamine (10 mg/kg IM). The
right or left cephalic vein was cannulated
using a 20 or 22 G over the needle catheter
for the subsequent blood sampling.
Electrocardiogram,  non-invasive  blood
pressure, respiratory rate, heart rate, pulse
oximetry, and rectal temperature were
monitored (Guoteng Co Ltd, China)
continuously throughout the anesthesia. A
software application was used for data
collection starting before the first incision
and then every 5 min until the end of the
OVH procedure.

Dogs were placed in the Trendelenburg
position (15 head down) to facilitate cranial
displacement of the visceral contents of the
abdominal cavity. Age, American Society of
Anesthesiologist’s physical status, duration
of anesthesia (from injection of xylazine to
final suture) and duration of operation (from
the first skin incision to the final skin suture)
were recorded for each dog. Ovary ligation
procedure was in T2 time point.

Throughout the study, pre and
postoperative pain was assessed at baseline
(before induction of anesthesia) and then at
0.5, 1, 2, 3, 8, and 24 hrs. after operation.
The same researcher, who was unaware of
each dog’s group assignment, evaluated pain
behaviors in all dogs using the short form of
the Glasgow composite measures pain scale
(CMPS-SF) (Reid et al., 2007). A total pain

score ranging from 0 to 24 was calculated for
each time point. After measuring
postoperative pain behaviors at each time
point, the researcher submitted the score
sheet to the test leader who then calculated
the scores. To control the severity of
postoperative pain, if a dog was scored
CMPS-SF > 6, IV carprofen (4.4 mg/kg) was
to be given as a rescue analgesic. With the
exception of subjects receiving penicillin +
streptomycin (0.1 ml/kg, IM), all drugs were
received as a single dose.

Blood samples tested for plasma glucose
were centrifuged at 1500 g for 10 minutes at
room temperature. The plasma was removed
and the blood samples were stored at -80 °C
in Eppendorf tubes. At the end of the study
they were analyzed for glucose concentration
by a commercial laboratory using a BA-88A
Semi-Auto Chemistry Analyzer (Mindray,
China).

The SPSS software program (Version
12.0, SPSS Inc., Chicago, IL, USA) was
used for statistical analysis. Shapiro-Wilks-
W test, which one of normality tests, was
used to determine whether the data were
distributed normally before the variance
analysis. ANOVA test was used to assess the
differences between the groups. When the
interaction was statistically  significant
(p<0.05), Tukey’s test was used for binary
comparisons between groups and
homogeneous groups were formed.

RESULTS

The dogs were between 4.5 and 28 kg, and 1
to 8 years of age. Subjects from the two
groups were similar in age (2.63 £+ 0.2 years
in group IV and 2.63 £ 0.6 years in the
control group) and body weight (group IV,
15.63 = 1.8 kg and control group, 15.88 =+
2.6 kg) and there was no difference in age
and body weight between the groups. The
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duration of surgery was 21-40 min. All dogs
were classified as having ASA physical
status I. During the study, the stages of the
estrous cycle in dogs were determined as
follows: 13 dogs were in anoestrus, 5 dogs
were in dioestrus.

There were no significant differences
between the experimental groups taking
intraoperative monitoring values (mean +
SD). All of these values were within the

Table 2. Distribution of intraoperative vital functions in dogs (Mean+SD)
‘ Intraoperative Times
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respective reference ranges for anesthetized
dogs (Pacheco et al., 2018) (Table 2). Mean
(£ SD) diastolic and mean blood pressure
(BP) values increased 20% in the control
group following the ligation procedure
(Table 2, T2 time point). No data increase
was observed in the 1V group following the
ligation procedure. All of the dogs recovered
from the anesthesia normally and without
complications.

~T0  T1 T2 T3 T4  T5  T6
(0 min) (5 min) (10 min) 15 min (20 min) (25 min) (30 min)
SpO
Corl?trcz)l 94.86+1.99 88.71+2.92 89.86+2.28 90.71+1.60 91.86+1.92 91.00+£2.25 91.50+1.08
Intravenous  93.00+1.83 87.75+£2.48 90.12+1.57 91.00+£1.65 91.75+1.53 91.57+1.34 92.00+0.96
Respiratory Rate
Control 11.86+1.01 13.40+1.85 14.50+0.93 12.71+0.61 12.86+1.81 12.17+1.19 12.71+0.81
Intravenous  11.25+0.78 13.05£1.03 13.58+0.79 12.50+0.50 12.63+1.57 12.57+£1.00 12.25+0.75
Heart Rate
Control 80.00+12.05 88.88+10.50 98.57+14.52 87.00+7.27 80.43+9.27 78.71+6.39 78.00+13.32
Intravenous 80.13+10.78 91.38+9.75 95.50+12.63 85.29+£8.00 78.38+8.22 74.50+£5.89 68.75+10.64
BP(systolic)
Control 130.33+9.98 150.13+9.09 168.88+10.33 158.25+9.84 147.25+8.25 141.45+8.68 134.63+9.06
Intravenous 135 25+6.58 148.38+7.93 152.63+9.10 143.25+8.66 133.55+8.23 126.00+£6.35 123.43+8.54
BP (mean)
Control 110.13+6.44 135.54+8.98 144.25+10.80134.63+10.06 126.38+8.38 123.43+7.98 118.54+9.78
Intravenous 111 55+6.96 122.66+8.20 129.13+6.58 125.25+5.35 117.75+6.48 107.88+5.66 112.23+6.86
BP (diastolic)
Control 99.00+7.88 120.25+7.54 125.52+7.78 118.87+7.32 110.50+5.90 106.00+5.81 102.50+9.55
Intravenous  99.88+6.56 116.38+6.20 103.75+7.87 107.65+7.93 101.60+5.86 105.88+5.62 107.98+8.72

BP: Blood pressure.

In the preoperative period, all animals had
a CMPS-SF score of 0. Group IV had
significantly  lower CMPS-SF  scores
(P<0.05) than the control group at the 0.5, 1,
2, 3, and 8 hours postoperatively (Table 3).
The highest and lowest CMPS-SF values
were determined at 0.5 h (8.88 + 0.44) and
24 h after surgery (6.50 = 0.65) in group IV.
Likewise, the highest and lowest CMPS-SF
values were determined at 0.5 hr (11.71 =+

0.18) and 24 hr after surgery (7.29 = 0.48) in
the control group. The CMPS-SF scores
were >6 in all dogs at different periods in the
groups. The rescue analgesic (carprofen) was
used with all dogs.

Table 4 demonstrates the mean (= SD)
plasma glucose levels at each time point.
Glucose concentration spiked at 3 hrs. in all
groups. Glucose levels differed significantly
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3 and 8 hours after the surgery were
significantly (P<0.05) higher than the
baseline value in the control group.

at 3 and 8 hours for group IV when measured
against the control group (P<0.05). Glucose
concentration decreased quicker in group 1V
than in the control group. Only the values at

Table 3. Mean CMPS-SF scores from each groups of dogs at each time point

Postoperative
Groups 2h 3h
Control 11.710.18 *  10.57+0.37*  10.29+0.47% 957+043"  9.29+036"  7.29+0.48"*
Intravenous 8.88+0.44°®  875:045®  7.63:094%®  7.00+0.89®  7.13+0.67*®  6.50+0.65"™

¢ Means with different superscripts within one row differ significantly (p<0.05).
ABC Different letters in the column indicate the significant differences (P<0.05).

Table 4. Plasma glucose levels (means+SD) taken from dogs treated with phenylbutazone given

IV and control group
Before operation

(0h)

After operation
8h

67.14 £ 6.53 ¥
68.75 £ 4.49 A

Control

Intravenous

211.86+ 19.14 ™
89.88 +8.93 B

89.14 + 14.61 ¥
79.13£9.10 A

180.57 + 20.03 ™
85.13+8.11 8

3¢ Means with different superscripts within one row differ significantly (p<0.05).
ABC Different letters in the column indicate the significant differences (P<0.05).

DISCUSSION

Pharmacokinetic parameters for PBZ have
been evaluated in several species (Lees et al.,
2004). Dogs were selected in this study for
several reasons: i) numerous formulations
are available for use in this pet animal
species, ii) administration of PBZ by IV
route had not been approved for
perioperative and postoperative analgesia in
dogs.

It is reported that heart rate and blood
pressure values are direct physiological
indicators of intraoperative sympathetic
reaction to nociceptive stimulation (Thurman
et al., 1996; Ortega and Cruz, 2011). In
lambs, heart rate and blood pressure were
demonstrated to be more accurate as signs of
pain than cortisol or ACTH plasma
measurements (Peers et al., 2002). Systolic,

mean and diastolic blood pressure values,
and respiratory rate increased 20% in the
control group after ovarian ligation
procedure. No value increased by that much
in the IV groups. The parameters applied
here showed that the intensity of pain had
determinable physiologic impact on the
animals as determined by a researcher. We
are not aware of many published articles that
evaluate the physiological effects of IV
administration of PBZ in dogs but, it was
noted that these route were relatively reliable
in normal dogs.

Many pain scaling systems, such as verbal
rating scales, numeric rating scales, simple
descriptive scales, and the visual analogue
scale, are used to evaluate the degree of pain
and stress in the postoperative period
(Grandemange et al., 2013). Acknowledging
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that no scoring system is perfect, the
Glasgow CMPS-SF (Reid et al., 2007) was
chosen for evaluation of pain in this study.
This scoring system has been seen to be a
dependable clinical device for determining
different pain severity as well as
modifications in the degree of pain over time
in a population of dogs undertaking a range
of open surgeries (Reid et al., 2007). In the
current study, the CMPS-SF points were
significantly reduced in group IV when
compared to the control group throughout
the monitoring period, except at 24 hrs. All
times were showed values higher than 6
points. Use of only one researcher also
restricted the variability in evaluating pain
using the CMPS-SF.

Strength analysis was achieved before the
beginning of the study based on the notion
that a numerical distinction in a pain score of
3 using the CMPS-SF would be clinically
suitable when contrasting postoperative
analgesics (Hunt et al., 2013). This notion
rests on previous studies investigating the
CMPS-SF in a clinical setting (Gruet et al.,
2013; Hunt et al., 2013) which found that a
95% reliance interval for the difference in
median pain value (dogs requiring analgesia-
no analgesia) was attained using 3-5 scores.
In all dogs (IV and control) CMPS-SF scores
were higher than 6 and that all of them
required rescue analgesia with carprofen.
This means that PBZ was not effective
enough to provide dogs with appropriate
postoperative analgesia.

The significant limitations of the study are
debated below. First, the researcher was to
apply rescue analgesia at any time during the
postoperative period if needed, and all dogs
were provided with this therapy. All of the
dogs with CMPS-SF scores above the
thresholds given above is perhaps due to the
fact that opioids were not applied in any dog.

VetBio, 2019, 4(3), 112-118

Successful control of pain after surgical
procedure requires mixed therapy with
opioids and nonsteroidal anti-inflammatory
drugs (Gruet et al., 2013; Hunt et al., 2013).
Second, the restrictions of non-inferiority
research using positive controls are well
known (Gruet et al., 2013; Hunt et al., 2013).
In this case, use of a placebo would have
advanced ethical and recruitment issues in
this study as a number of anti-analgesics are
recorded for intraoperative use in dogs and
substantially used. Although it has been
proposed that a placebo group should be
contained to confirm the scoring system
when controlling pain (Carpenter et al.,
1995; Grandemange et al., 2013), there are
considerable welfare concerns related to
abnegating dogs’ postoperative pain relief
under clinical status.

Serum glucose concentration was detected
as the objective measure for understanding
the biochemical stress response to open
surgery. Serum glucose concentration is a
useful evaluator of surgical stress, although
quantifying glucose may not be an absolute
means of determining surgical stress.
Marcovich et al.,, (2001) researched the
changes of serum glucose and cortisol levels
24 hrs. after different nephrectomy
techniques in dogs. Serum glucose levels
were significantly lower in IV group when
compared to the control group at the 3 and 8
hr time points.

CONCLUSION

It was concluded that administered via the 1V
route before OVH this is an effective
analgesic  with  minimal intraoperative
adverse effects. In conclusion, a single dose
of PBZ administered via the 1V route before
surgery may be particularly beneficial for
achieving reasonable perioperative analgesia,
but not in postoperative period.
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Melez Tilapialarin (Oreochromis niloticus x O.
aureus) Taurin Destekli Yemlerle Beslenmesinin
Biiyiime Performansina ve Viicut Besin Bilesenleri
Uzerine Etkileri

Effects of Dietary Taurine on Growth
Performance and Body Composition of Hybrid
Tilapia Fingerling.

OZET

Taurin, bazi diyet tipleri i¢in, 6zellikle de diyetlerinde balik unu seviyeleri
disiik oldugu sartlarda disaridan alinmasi gereklidir. Taurin takviyesi
melez tilapialarda (Oreochromis niloticus x O. aureus) heniiz
degerlendirilmemigtir. Bu c¢alismada melez tilapia yavrularinin
(Oreochromis niloticus x O.aureus) farkli oranlarda taurin destegiyle
beslenmesi sonucunda, biliyiime parametreleri {izerine olan etkisi
aragtirtlmistir. Baliklar (2,15 + 0,01 g), beslemede 0% (kontrol), 5, 10 ve
15g/kg taurin konsantrasyonlarina sahip yemle beslenen dort deney
grubuna ayrilmig ve doyana kadar 90 giin boyunca beslenmistir. Deneysel
beslenme periyodunun sonunda, en yiiksek seviyede (15g/kg) taurin
takviyeli grubun baliklart (34,41 + 1,90g), diger biitiin gruplardaki
baliklarla karsilastirildiginda daha yiiksek canli agirlik kazancina ulastiklar
gorilmiistiir (P<0,05). Elde edilen biiylime degerleri sirasiyla 32,78 +
1,46g, 31,48 + 0,89g, 31,88 + 1,42g,’dir. Bununla birlikte, yemlerine
taurin eklenmesinin melez tilapia yavrularinin Yem Degerlendirme Oranini
olumsuz yonde etkiledigi goriilmiistiir (P<0,05). Yiiksek diizeyde taurin
eklenen melez tilapialarin Spesifik biiylime oranmi (3,11£0,02) diger
gruplardan  (3,02+0,05 2,98+0,03 ve 2.98+0,05) 6nemli diizeyde daha
yilksek oldugu goriilmistir (P<0,05). Sonu¢ olarak, yavru melez
tilapialarin daha iyi bilylimeleri i¢in beslemede yemlerine 15 g/kg taurinin
takviyesi Onerilebilir goriilmektedir.

Anahtar Kelimeler: Taurin, Melez Tilapia, Yetistiricilik, Balik Besleme

ABSTRACT

Taurine is a prerequisite for certain dietary types, especially when reducing
fish meal levels in their diet. Taurine supplementation has not yet been
evaluated in the hybrid tilapia (Oreochromis niloticus x O. aureus). In this
study, the effect of taurine supplementation on hybrid tilapia growth
parameters was investigated. Fish (2.15 £ 0.01 g) were fed into four
experimental groups fed by feed with taurine concentrations of 0%
(control), 5, 10 and 15g / kg in the feed and fed for 90 days until satiation.
At the end of the experimental feeding period, the highest (159 / kg)
taurine-supplemented group fish (34.41 + 1.90g) were found to have higher
live weight gain compared to the fish in all other groups (P <0.05). The
growth values obtained were 32.78 + 1.46g, 31.48 + 0.89g, 31.88 + 1.42g,
respectively. However, it was observed that the addition of taurine to the
diets adversely affected the Feed Conversion Rate of hybrid tilapia (P
<0.05). The specific growth rate of hybrid tilapias fed with a high level of
taurine-supplemented feed was found to be significantly higher than the
other groups (3.03 £ 0.05, 2.98 + 0.03 and 2.98 + 0.05) (P<0.05). As a
result, it can be suggested that 15 g/kg taurine supplementation may be
offered to feeds in nutrition for better growth of the offspring hybrid
tilapia.

Keywords: Taurine, Hybrid Tilapia, Aquaculture, Fish nutrition.
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Melez Tilapialarin Taurin Destekli Beslenmesi

iris

Su  driinleri  yetistiriciligi
geleneksel, diisiik maliyetli
yart  yogun  sistemlerden

kademeli olarak daha pahaliya
dogru  genislemeye
ediyor,
sistemler i¢in burada islenmis

devam
yogunlastirilmisg

yem 6nemli bir bilesen olarak yer tutmaktadir
(Dikel 2009). Bir¢ok kaynaga gore diinyadaki
hayvan yemi iiretimi 2016 yilinda 1 milyar
tonu asti. Farkli hayvan gruplar igin iiretilen
bu I milyar tonluk yem iiretiminde, en yiiksek
iiretim miktar1 450 milyon tonla kanatli yem
grubuna ait. Balik yemi ise yaklagik 40 milyon
tonluk  dretim  miktartyla  diinya
iiretiminde dordiincii sirada yer aliyor. Ancak

yem

uzmanlar balik yeminin, onlimiizdeki siirecte
sektordeki en hizli biiyiimeyi sergileyecegini
ongoriiyor (Anonim, 2019).
dretimine dair son 5

Balik yemi
yilin
incelendiginde ¢ok istikrarlt bir tablodan s6z
etmek miimkiin degil. Alltech raporlarina gore
2012 yilinda 34 milyon ton civarinda olan
diinya balik yemi tiretimi, 2013 yilinda rekor

verileri

bir artisla 40 milyon tona, 2014 yilinda ise 41
milyon tona ulagsmistir. 2015 yilinda 6nemli
bir gerileme gosteren ve 35 milyon ton
civarinda gerceklesen iiretim, 2016 yilinda ise
yeniden artis goOstermis ve 40 milyon ton
civarina ulagsmistir (Anonim, 2019). Ayrica bu
bliylimenin devam edecegi ve akuatik yem
dretiminin 2020 yilina kadar 70 milyon tona
ulagsmast bekleniyor (Tacon 2012; Tacon ve
ark., 2012). Su irilinleri yetistiriciligi sektort,
toplam kiiresel balik unu tiretiminin % 73'linii
ve 2010 yilinda toplam kiiresel balik yagi
iiretiminin % 80'ini tiiketmistir (Tacon ve ark.,
2012). Gliniimiizde akuatik yem endiistrisinde
birincil protein kaynagi olan balik ununun
maliyetli ve smurhi kullamlabilirlik durumu
ortaya c¢ikmistir (Tacon ve ark. 2012). Bu
arada, bitki esasli protein kaynaklari, 6zellikle
de yag bitkileri kaynaklari, akuatik yem
endiistrisinde kismi ya da toplam balik unu

yerine gecen madde olarak son on bes yirmi
yil i¢inde bliyiik ilgi gérmiistiir (Tacon ve ark.
2011). Bununla birlikte, bitkisel kaynakli pek
¢ok besin, ciftlik hayvanlar1 ve o6zellikle
karnivor baliklarin optimum performans ve
metabolizma faaliyetleri icin gerekli olan
taurini ancak sinirli seviyede icermektedir.

Taurin, yar1 esansiyel methiyonin ve
sistinden tiiretilen siilflir tlirevi bir aminoasit
tiriidiir.  Viicutta dogal
Viicuttaki norolojik fonksiyonlar1 ve norolojik
iletisim mekanizmasini
diizenleyerek
gosterir. Hem amin grubu hem de siilfonik
grubun iyonize olabildigi tarafsiz bir b-amino
asittir (Jacobsen & Smith, 1968). Taurin,
memeli dokularinda proteinlerle birlesmez
veya pargalanmaz (Kuzmina ve ark., 2010).
Bununla birlikte, hayvan dokusundaki en bol
serbest amino asittir, ¢linkli hayvan tiirlerine
bagli olarak tiim amino asit havuzunun % 30-

50'sini olusturur (Jacobsen & Smith, 1968).

olarak bulunur.

kuvvetlendirir ve

antioksidan ozellikler

Yapilan bir ¢aligmada taurin eksikligi
bulunan diyetle beslenen 166 g’lik kalkan
(Psetta maxima)’larda, viicut ham lipidini,
ham proteini ve kuru maddelerinin 6nemli
Olgiide  dustlirigli; 6.3 g  agirh@indaki
bireylerin viicut ham kiiliinde artis ve viicut
ham protein oraninda, viicut lipidinde ve
nemde onemli degisiklikler olmaksizin azalma
egilimi gorilmiistiir (Q1 ve ark., 2012). Besin
madde depolanmasinin bozulmasi, azalan yem
allmi protein verimliliklerini  agiklarken,
yukaridaki tutarsizliklar1 agiklayan bu tiir
bozulmalarin taurin eksikligi nedeniyle ortaya
c¢itkma mekanizmasin1 agiklamak hala zor
goriinmektedir. Bafiuelos-Vargas ve ark.
(2014), balik unu yerine % 30-60 soya proteini
konsantresi  verildiginde, totoaba balig
(Totoaba macdonaldi) juvenillerinin
karacigerlerinde ara metabolizmanin (amino
asit katabolizmasi1 ve glukoneogenez) anahtar
enzimlerinde distisler
gozlemlemislerdir. Taurin

onemli
Bu c¢alismada

MEN



takviyesi ile enzim aktivitelerini balik unlu
kontrol diyetinde goriilen seviyelere tamamen
geri yliklemistir. Bu, taurinin metabolizma ve
besin madde kullanimini modiile etme
konularinda 6nemli bir rolii oldugunu
gostermektedir. Bu durum taurinin bir sinyal
molekiilii gibi gorev gordiigii olasiligini ortaya
cikartmaktadir. Bu, y-aminobiitirik  asit
(GABA) reseptorlerine baglanarak diyetle
verilen gastrik  asit  salinimini
baslattigi  sicanlarin  sindirim  sisteminde
goriiliir (Huang ve ark., 2011). Benzer sekilde,
taurin; alkalin fosfataz aktivitesini ve kollajeni
uyarmakta ve aym zamanda ekstraseliiler
sinyalin aktive edilmesiyle protein kinaz
(ERK) yolunu da regiile etmektedir (Park ve
ark., 2001; Yuan ve ark.,, 2007). Buna ek
olarak, taurinin osteoklastlar tarafindan kemik
rezorpsiyonunu inhibe ettigi bulunmustur
(Koide ve ark., 1999). Birlikte ele alindiginda,
bu, taurin smirlayicr sartlarda dogrudan kemik

taurinin

metabolizmasinda taurin rolii ve engellenmis
biliylimeyi aciklayacaktir. Ancak
baliklarda bu tiir mekanizmalar1 aydinlatmak
icin ek arastirma gerekliligi ¢ok aciktir.

kismen

sektoriinde,
etkin
arastirma

Su driinleri  yetistiricilik
ozelliklede balikk yemlerinin daha
kullanimiyla ilgili bircok
yapilmaktadir. Son  yillarda  yapilan
arastirmalarda baliklarin et kalitesinin yaninda
yem  igeriklerinin  baliklarin  biiylime
parametrelerine etkileri, besin bilesenlerine,
yag asidi igeriklerine ve raf Omriine etkileri
calisilmaktadir (Dikel ve Yabaci, 2016; Oz,
2018a; Dikel ve ark., 2010; Oz ve ark, 2018a;
Ozsahinoglu ve ark., 2013; Oz ve ark, 2017a;
Biiyiikdeveci ve ark., 2018; Oz ve ark, 2018b;
Oz ve ark, 2017b; Oz, 2016; Tasbozan ve ark.,
2016; Oz, 2018b). Bu arastirmada da yemlere
farkli  oranlarda ilave edilen taurin
takviyesinin  melez tilapia (Oreochromis
niloticus x O. aureus) yavrularinin biiyiime
performanslar lizerine etkileri arastirilmistir.

VetBio, 2019, 4(3), 119-129
MATERYAL VE METOD

Deneme Cukurova Universitesi Su Uriinleri
Fakiiltesi, Dr. Nazmi Tekelioglu Tatlisu
Uriinleri Uretim ve Arastirma Istasyonu’nda,
kanal suyu ve yer alt1 suyu kullanilarak, fiber
tanklarda yiiriitiilmiistiir. Onceden projelenmis

deneme dizayni, deneme Oncesi yapilan
caligmalar, deneme baslangic1 verileri ve
deneme periyodu asagida  belirtilmistir

(Cizelge 1).
Deneme Dizayni

Cizelge 1. Deneme, Kontrol grubu (G1) dahil
toplamda 4 gruptan olugmaktadir.

Deneme Yem Taurin icerikleri

Gruplari

Kontrol Kontrol grubu. 1 kilogram yemde
%0 taurin

Grup 1 1 kilogram yemde % 0,5 oraninda
taurin

Grup 2 1 kilogram yemde % 1 oraninda
taurin

Grup 3 1 kilogram yemde % 1,5 oraninda
taurin

Her bir grup 3 tekerriirden olusmaktadir.
Arastirmanin yapilacagi fiber tanklar 500 It
hacme sahiptir. Fiber tanklarda iizerleri
disaridan gelebilecek tehditlere karsi (kus,
siringen vb.) ya da deneme baliklarinin
tanklar1 tizerinden ziplayip kagmamalari i¢in
her biri aglarla Ortilmiistiir. Tekerriirler
gruplara dagitilirken ayni gruptaki
tekerriirlerin yan yana gelmemesine dikkat
edilmis, yine her grubun tekerriirlerin yerleri
gin 15181 geldigi nokta vb. g¢evresel
faktorlerden esit sekilde yararlanacaklari
sekilde yerlestirilmistir. Su kaynagi olarak
kanal suyu ve yer alti suyu kullanilmastir.
Hava sicakliginin diisiik oldugu zamanlarda
diisik  seviyelerdeki  su  sicakliklariyla
karsilagmamak, baliklarin yem tiiketiminin
etkilenmemesi ve stres faktorii olusturmamak
icin her bir tankin tam ortasina gelecek sekilde
200 watt su 1siticist yerlestirilmigtir. Deneme
stiresince  tliketilen yem uygun ortam
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sartlarinda saklanmis ve bu siirecte kullanilan
alet ve ekipmanlarin kullanilmadan Once
hijyenik olmasina dikkat edilmistir.

Deneme Oncesi

Ortalamalar1 2,15 gramlik Tilapia yavrular
aragtirmanin yapilacagi istasyondaki anag
baliklarin elde edilmistir.
Tilapia yavrularmmin taginma islemi plastik
kaplar ile belli kurallar
gerceklestirilmistir.

yavrularindan

gergevesinde

Olgiim sirasinda plastik kaplara aktarilan
tilapia yavrularina oksijen destegi saglanmis
olup Olglim sonras1 aktarildiklar1 kaplarin
sicakliklart 23 °C olarak oOlgiilmiistiir. Tilapia
yavrular1 arastirmanin yapilacagr 25 °C deki
su sicakligina ve 9,2 ppm oksijen seviyesine
sahip tanklarda 1 saat siireyle alistirilarak
stoklanmistir. Deneme tanklarina alinan tilapia
yavrulart bu islemden 2 giin sonra giinliik
olarak sabah 9:00, 6glen 12:00 ve aksam
16:00 saatlerinde  yemlenerek  deneme
baslangict saglanmistir.

Deneme Baslangici

Iki hafta alistirma periyoduna tabii tutulan
yavrular 2 giin ag¢ birakildiktan sonra baglangic
Olgtimii uygulanmistir. Yavru baliklar kepce
ile yakalanip oksijen destekli plastik tanklara
toplanmistir.  Yavrularin her biri tesadiifi
olarak  yakalanip  anestezi  havuzunda
bekletildikten sonra tek tek tartimlari yapilmis
ve seri bir sekilde bol oksijen seviyesine ve

bol su akisinin oldugu bagka bir tanka

aktarilarak tekrar ayilmalar1 saglanmistir.
Daha sonra buradan aliman yavrularda
denemenin yapilacagi tanklara

konulmuslardir. Tartimlar1 tamamlanmis olan
her bir balik 6nceden numaralandirilmis her
bir tanka konulduktan sonra, agirliklar1 Excel
programina not edilmistir. Excel programi
yardimiyla standart sapma kullanilarak her bir
tanka 20’ser adet olacak sekilde toplamda 240
adet balik stoklanmistir. Deneme baslangi¢
Olclimiinden bir giin baslamistir.
Deneme 90 giin slirmiistiir. Baliklar giinliik
olarak sabah 09:00, 6glen 12:00 ve aksam
16:00 olmak iizere li¢ 6glin beslenmislerdir.
Beslemeden once su sicakliklart ve suyun
oksijen miktart OxyGuard® marka oksijen-

sonra

metre kullanilarak giinde 3 defa ol¢lilmiistiir.
90 giinliik sicaklik degisim grafigi Her 15
giinde bir ara dl¢iim yapilarak baliklarin 2°ser
haftalik biiylime performanslarina bakilmistir.
Ara oOl¢iimlerdeki veriler her bireyin tek tek
tartilmasiyla elde edilmistir. Denemede ticari
sazan yemi kullanilmigtir. Deneme siiresi
boyunca su akis1 kaynak suyuyla saglanmakla
beraber tanklarin hepsine hava besleme hatlar1
kurulmustur. Hava besleme hatlari, hava
kompresorii (blower) araciligiyla saglanmstir.
Tanklar icerisindeki havalandirma baglanan
akvaryum hortumu ucuna gecirilen hava
taslariyla yapilmistir.

Cizelge 2 Denemede Kullanilan Ticari Sazan Yeminin Besin Igerigi

kiil

GK 91,6965+ 0,19 8,7106+0,10 33,0222+0,87 9,312299+0,91
Gl 89,3996+0,11 8,4021+0,12 34,7707+0,92 8,928327+0,163
G2 88,1569+0,15 8,4064+0,00 33,3416+0,00 9,33422+0,09
G3 88,7311+0,15 8,4252+0,06 33,4045+1,03 9,376189+0,26

Yem lle Taurin Karisimimmin Hazirlanmasi
ve Yemleme

Ticari taurin temin edilmistir. Taurin distile su
ile karigtirilarak deneme prosediiriine uygun

olacak Olgiilerde karistirilmistir. Bu karigimlar,
denemede tilapia yavrularmin beslenmesinde
kullanilacak olan ticari yemin
piskiirtme seklinde hazirlanmistir. Yemlere

lUzerine
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ilave edilen taurin laboratuvar kosullarinda
evapore edilerek piiskiirtme ile eklenen su
yemden uzaklastirilmistir. Kismen kurutulan
yem paketlenerek +4 °C de buzdolabinda
deneme boyunca saklanmistir.

Analizler

Deneme sonunda biliylime parametreleri ve
yem tiiketimi ile ilgili yapilan hesaplamalar
asagidaki gibidir.

Canh Agirhk Kazanc1 (%)= (Final agirhig -
Baslangic agirligr)* x 100

GAYM Giinlik Alman Yem Miktann =
Tiiketilen Yem / Giin / Birey Sayist

Giinliikk Canh Agirhk Kazanci= (Final agirlig
- Baslangig agirhigr) x giin™

Oransal Agirhk Artisi= [(Final agirlhigl) -
(Baslangic agirhigl)] x (Baslangic agirlig)™ x
100

Spesifik Biiyiime Oram: SGR (%g giin™)=
[Ln(final agirligl) - Ln (baslangic agirhigi)] x
(giin™) x 100

Yasama Oram(YO) = (Deneme sonundaki
balik sayis1) x (Deneme basindaki balik sayis1)™
x 100

VetBio, 2019, 4(3), 119-129

Yem Degerlendirme Orami (FCR)= (Tiiketilen
yem miktar1) / (Canli agirlik kazanct)

Ekonomik Doniisiim Orani: ECR= Yem
Fiyati(USD/kg) x FCR
Ekonomik Yarar indeksi: EPi= (Final

ag.(kg/balik) x Balik Fiyati(USD/kg) - ECR
(USD/kg) x Canli agirlik Kazanci ( kg)

Balik Fiyat1 (USD/kg) 1,5 olarak alinmistir.
Yem Fiyat1 1,15 USD olarak kabul edilmistir.
Istatistik Hesaplamalar

90 giinlik deneme periyodu sonlandiginda
elde edilen veriler SPSS istatistik programinda
one-way ANOVA (tek yonlii varyans analizi)
ile analiz edilmistir. Ortalamalar ve veriler
arasindaki farkliliklar 0,05 6nem seviyesinde
test edilmistir. Duncan Testi yapilarak hangi
farkl

gruplarin birbirinden

belirlenmistir.

oldugu

BULGULAR VE TARTISMA
Baliklarin Biiyiime Performansi

Deneme 90 giinlik besleme sonunda tilapia
yavrularin farkli miktarlarda taurin katkili
yemlerle  gostermis  olduklari

parametreleri Cizelge 3. de verilmistir.

biliylime

Cizelge 3. 90 Giinliik Besleme Periyodu Sonras1 Tilapialarin Biiylime Parametreleri

Deneme Gruplari

Performans Degerleri 0g Taurin
1.Grup
Basl. agirhk (g) 2,16+0,00
Son agirhk (g) 32,78 £1,46P
Agirhik Kzn (g) 30,62+1,46°
Giinliik agirhk 0,340+0,02°
Oransal Ag.Art.(%) 1417,6+£67,6°
SGR 3,02+0,05%
FCR 1,56+0,732
ECR 1,80+0,852
EPI 0,90+0,042

5¢ Taurin 10g Taurin 15g Taurin
2.Grup 3.Grup 4.Grup
2,15+0,01 2,15 40,01 2,14 £00,0
31,48 +0,89° 31,88 £1,42° 34,410,632
29,33+0,88° 29,73+1,42° 32,27+0,272
0,325+0,012 0,330+0,022 0,358+0,062

1363,7+37,1¢

1382,8+64,3¢

1542,0424,82

2,98+0,03% 2,98+0,052 3,11£0,02°
1,6340,75P 1,71+0,86° 1,68+0,89"
1,8740,87° 1,97+1,00° 1,93+1,03¢
0,85+0,03° 0,85+0,042 0,95+0,022

Ayni satirda yazilan ortalamalarin arasindaki fark farkli harflerle gosterilmistir (P<0,05).

SGR: Spesifik biliylime orani, FCR: Yem Doniigiim Orani,
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ECR:Ekonomik Cevirim Orani, EPI:Ekonomik Yarar Indeksi

Cizelge 4 Gruplarda Bulunan Baliklarin 15 Giinliik Ortalama Agirliklan

Giinler Kontrol 1. Grup 2. Grup 3. Grup
0 2,16 2,15 2,15 2,14
15 6,14 5,66 5,74 6,03
30 9,42 9,33 9,49 9,90
45 13,44 13,06 13,30 13,88
60 19,65 19,34 19,13 19,94
7 29,47 27,67 26,90 29,31
90 32,78 31,48 31,88 34,41
Canh Agirhk Kazanci Oransal Agirhik Artisi
90 giinlik deneme siiresince beslenen Deneme periyodu boyunca donemsel olarak

baliklarin verileri her 15 giinde bir her bireyin
tek tek tartilmasiyla elde edilmis olup yapilan
ara Ol¢tim verileri ¢izelge 4 de verilmistir.

Yukaridaki veriler tiim gruplarin her 15
giinde bir her baligin tek tek tartilmasiyla elde
edilmistir. Her bir tekerriirde 20 balik olmak
tizere her bir grupta (3x20 adet balik/grup)
toplam 60 baligin, ortalama agirlig1 hesaplanip
Cizelge 4.2. de verilmistir. Deneme sonunda
sirastyla en 1yi biiylime en yiiksek dozda
taurin eklenen gruptan (G3) elde edilirken
(8,09+0,84 g), kontrol grubu olan taurin
eklenmeyen grubun bireylerinin
biliyiimelerinden (7,41+0,64 g) daha 1yi
biiytidiigii kaydedilmistir (P<0,05). Diisiik
dozda taurin eklenerek beslenen grubun
biiyiime degerleri (7,44+0,30 g) kontrol grubu
ile benzer oldugu gozlemlenmistir

Spesifik Biiyiime Orani

Ik 15.giin 6lciimlerinde en diisiik spesifik
bliylime degeri G3 (1,38) olurken aym
dénemde GK (1,39) G1 (1,29) ve G2 de (1,37)
ulagmistir. Deneme sonu itibari ile en iyi SBO
G2 (0,23)’te en koti SBO degerine ise
GK(0,14) ulagmistir.

her 15 giinde 1 yapilan ara Ol¢lim verileri
kullanilarak baliklarin oransal agirlik artist
hesaplanmigstir. Oransal biiylimenin deneme
basinda en yiiksek oranlara
sonra denemenin ilerleyen

periyodu
ulagsmasindan
donemlerinde azalan oranlarda artarak devam
ettigi gézlenmistir. Elde edilen verilere gore
en yiiksek Oransal agirlhik artist G3 grubunda
olmus (%214,78), bunu sirayla G2 grubu
(%189,49) ve G1 grubu (%188,23) izlemistir.

Giinliik Canh Agirhk Kazanci

Deneme periyodunda her 15 giinde 1 yapilan

ara verileri  kullanilarak tilapia
yavrularinin donemsel olarak giinliik canl

agirlik kazanci ¢izelge 5. de verilmistir.

Olclim

Ekonomik Cevirim Orani (ECR)

ECR degerinde en yiksek G2 grubu
(1,97+1,00) en yiiksek degere sahip olup sirasi
ile G3 (1,93+1,03), G1 (1,87+0,87) ve GK
(1,80+0,85) degerleri takip etmektedir.
Gruplar arasinda en diisiik ekonomik ¢evirim
kontrol grubundan saglanirken (P<0,05) diger
gruplardan 3 ve 4 nolu grup benzer degerlere
ulagsmiglardir (P>0,05).
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Cizelge 5. Deneme Gruplarindan Elde Edilen Giinliik Canli Agirlik Kazanglari

Ol¢iim araliklari

Gruplar

15. Giin 0,26 0,23 0,245 0,259
30. Giin 0,217 0,244 0,25 0,257
45. Giin 0,268 0,248 0,253 0,265
60. Giin 0,425 0,419 0,388 0,4

75. Giin 0,643 0,555 0,518 0,627
90. Giin 0,22 0,254 0,331 0,34

Ekonomik Yarar Endeksi (EPI)

EPI degeri bakimindan en yiiksek deger G3
grubundan (0,95+0,02) saglanirken (P<0,05)
daha sonra sira ile GK grubu olup (0,90+0,04),
G2 grubu (0,85« 0,04) ile Gl grubu
(0,85+0,03) arasinda fark gozlemlenememistir
(P>0,05).

Yem Degerlendirme Oram (FCR)

YDO degeri en yikksek G2 grubunda
(1,71£0,86) gozlemlenmis olup sirayla G3
(1,68+ 0,89), G1 (1,63% 0,75) ve GK (1,56+
0,73) degerleri elde edilmistir. En iyi yem
degerlendirme kontrol grubunda saglanmistir
(P<0,05)

Yasama Orani

Deneme sonuna kadar canli kalma oranlari
gozlemlendiginde sadece kontrol grubunda
O6lim olay1 ile karsilasilmistir. Deneme
boyunca kontrol grubuna ait toplamda 4
bireyin kaydedilmigtir. ~ Yapilan
hesaplamalarla taurin destekli yem kullanilan
gruplarda yasama orani %100 iken kontrol
grubunda %96+4 yasama orani hesaplanmistir
(P>0,05).

TARTISMA

Olimi

Canli agirlik artisi, baliklara belirli bir siire
verilen yemin etkili bir sekilde kullanilip
kullanilmadigimi gosteren 1iyi bir biiylime

indeksidir. Baslangi¢ agirliklart ortalama 2,15
g olan deneme gruplarimizin deneme sonu
agirliklart incelendiginde 9%1,5 taurin ilave
edilen yemle beslenen grup ile diger gruplar
arasinda canli agirlhik kazanci bakimindan
istatistiksel farkliliklar gozlenmistir.
Denememizde en iyi biiylime performansini
yemlerine % 1,5 oranda taurin ilave edilen 4.
grup gostermistir. %1 taurin ilave edilen grup
ile %0,5 ilave edilen gruplar ise 4. Grubun
ardindan en iyi biiylime performansina sahip
olan gruplar olmustur. Yiiksek diizeyde taurin
eklenen yemlerle beslenen melez tilapia
yavrularinin daha iyi biiylime degerlerine
ulagmasi El Sayed (2014) ve Al-Feky (2016)
nin verileri ile de desteklenmektedir. Yeme
farkli  sevilerde taurin eklenmesi ile
baliklardan farkli sonuglar elde edilmistir.
Denemizde 3 farkli sevide taurin eklenirken en
ilyi biliyime performanst %]1,5 oraninda
ekleme yapilan gruptan saglanmasi birgok
aragtirmacinin farkli tiirler iizerine buldugu
sonuclara benzer bulunmustur. Mercan
baliklar1 yetistiriciliginde en 1iyi biiylime
oranlari, yem verimi, viicut taurini ve
fizyolojik kosullar i¢in taurin takviyesinin %
0.5-1 civarinda yapilmasinin gerekli oldugunu
gostermistir.  Yemlerine % 0.2 seviyesinde
taurin eklenerek yapilan diyetlerle beslenen
tranga (Dentex dentex) yavrularmin biiyiime

M



Melez Tilapialarin Taurin Destekli Beslenmesi
hizlarimin, yem verimlerinin ve lipid
metabolizmalarinin  iyilestigi  goriilmistiir
(Chatzifotis ve ark. 2008). Taurin takviyesinin
etkileri Avrupa levrek (Dicentrarchus labrax)
larvalariin  biliylime performansi iizerine
(Brotons-Martinez ve ark. 2004) ve SBM
(Soya Fasulyesi Unu) bazli diyetlerle beslenen
gencler (Kotzamanis ve ark. 2012)
degerlendirilmistir. Beslenme faaliyeti ve
biliylime oranlar1 artan diyet taurin takviyesi ile
gelistirilmistir. Bu sonuglar, deniz levregi
yavru diyetlerinin % 0,2 oraninda taurin
gerektirdigini, yavru baliklarin  optimum
performans icin ise % 1 oraninda taurin’e
gereksinim duydugu ortaya koyulmustur.

Bununla birlikte, Al-Feky ve ark (2016)
yaptiklar1 caligmada Nil tilapiasi yavru ve
juvenilleri  biiylime asamalarinda taurin
destekli yemle besleme gerceklestirilmiglerdir.
Diyet taurinin tath
performansi iizerindeki etkileri, 6zellikle Nil
tilapia larvalart iizerindeki etkileri ¢ok
sinirhidir. Bu g¢alismada taurin icermeyen bir
diyet, diisiik biliyime performans: ile

sonuglanirken, 10 g/kg diyet taurin en iyi

su baliklarinin larva

bliyiime orant ve yem verimliligi ile
sonuglanmistir.  Ancak, ikinci dereceden
regresyon analizleri, maksimum larva

performansinin yaklasik 9.7 g/kg diyet taurin
olarak gerceklestigini gostermistir. Bu deger
Goncalves ve ark., (2011) tarafindan
bildirilenden biraz daha yiiksek bulunmustur.

Al Feky ve ark., (2016) Nil tilapia
yavrular iizerine yaptiklar1 calismada en iyi
bliyiimenin %1 taurin eklenen grupta
oldugunu bunu %0,5 ve %1,5 luk taurin
eklenen gruplar izlemistir. Kontrol grubu
bireylerinin biiyiimesi en geride kalan grup
olmustur. Denememizde ise bunun o&tesinde
bazi sonuglar ortaya ¢ikmistir. Denememizde
kontrol grubu bireyleri daha iyi yem
degerlendirmelerine karsin biiyiime olarak en
geride olamamakla beraber en yiiksek (%1,5)
grubun hemen ardindan ikinci sirada yer

almislardir. Yasama orani bakimindan da Al
Feky ve ark., (2016) nin bulgularmin aksine
kontrol grubundan kayiplar olmasina karsin
diger muamelelerden kayip yasanmamistir.
Yem degerlendirme orani bakimindan El Feky
ve ark (2016) %1 taurin ekledikleri gruptan en
iyi sonuglar1 alirken mevcut ¢aligmada en iyi
YDO na %15 taurin eklenen grupla
ulasilmstir.

Denememizde elde ettigimiz biiyiime
degerlerine bakildiginda taurin'in melez tilapia
yavrularinin biiyiimesi tlizerine kaynaklara
paralel etki ettigi goriilmektedir. Yiiksek
diizeyde taurin eklenen grubun 90 giin
sonunda taurinsiz yemle beslenen gruba gore
% 14,04 ve diisiik dozda taurin eklenen gruba
gore ise %13,34 daha fazla biyidigi
gozlenmistir.

Ekonomik analizler sonucunda taurin
destekli yem ile beslenen gruplarin nispeten
daha diisiik bir maliyetle iiretime olanak
verdigi goriilmektedir. Ozellikle yeme %1 ve
%]1,5 taurin eklenmesi ile ECR 6nemli 6l¢iide
azalmustir. anlami1 daha disiik
maliyetle bir yem c¢evirimi elde edilmistir.

Bunun

Zira yetistiricilikte ¢ok iizerinde durulan
konulardan bir olan bu konuda yapilan bir¢ok
calisma ile yetistiricilikte yem ¢evirim
oraninin diismesi i¢in zaman zaman yemlere
yapilan katkilar ile ciddi basarilar elde
edilmistir (Dikel ve ark 2010; Dikel ve Yabaci
2016; Dikel 2015; Dikel 2009; Uzunagag¢ ve
Dikel 2010).

Deneme elde edilen sonuglara gore
melez tilapia yavrularinin viicut nemi ve kiili,
artan diyet taurin ile degismezken, viicut
kompozisyonlar: diyet taurin takviyesi ile
protein ve yag agisindan Onemli Olgiide
degismistir. Benzer sonuclar Al Feky ve ark.,
(2016) tarafindan da beyan edilmistir.

Taurinin yavrularda sag kalim {izerine
etkisi acisindan degerlendirme yapmak icin

bakildiginda denememizde elde ettigimiz
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verilere gore kontrol grubunda Olim
gozlenirken taurin katkili yemlerle beslenen
gruplarda o6liim goriilmemistir. Bunun aksine
Al Feky ve ark., (2016) nil tilapialarinda larva
sag kalimin, 10 kg * 'e kadar olan taurin
takviyesinden 6nemli 6l¢iide etkilenmedigini
hatta taurinin 15 kg™'e yiikseltilmesi ile balik
sag kaliminda keskin bir diisiise yol agtigini
bildirmislerdir. Elde ettigimiz bu sonug tilapia
yavrularinin sera ortaminda kis1 gecirmesi
agisindan ileriki calismalarda

degerlendirilmesi yararli olacaktir.
SONUCLAR VE ONERILER

Bu c¢alismada Subtropik iklim kusagindaki
bolgelerde  Tilapia  yetistiriciligi  i¢in
beslemede kullanillan ticari yeme taurin
eklenmesi ile melez tilapia yavrularinin canlt
kalma diizeyleri ve besi performanslari
incelenmistir. Yapilan bu ¢aligma ile taurinin
tilapia {ireticisine yetistiricilik siirecinde hem
bliyime parametrelerinde hem de {iretim
maliyetinde yapacagit destek incelenmistir.
Glinlimiizde  balik
yogunlukla uygulanan yem katki maddeleri
baslig1 altinda bir¢ok balik tiirii i¢in ciddi bir
bicimde uygulanmakta olan ek katki
maddeleri tilapia beslemede olusturacag etki
ve elde edilmesi olast kazanim ilgi konusu
olmustur. Bu noktadan ¢ikilarak yapilmis
arastirmalarin da 15181 altinda belli dozlarda

uretim sektorinde

toz taurinin melez tilapia yavrularinin
Cukurova’da belli bir pozitif katki yarattig1 ve
ekonomik agidan da Onerilebilir katkilar
yarattigr sonucuna ulasilmistir. Elde edilen
verilere gore, en 1yi bliylime degerleri yiliksek

diizeyde taurin eklenen gruptan elde
edilmistir. Bu acidan bakildiginda yeme
10g/kg taurin eklenmesi melez tilapia
yavrularinin  biiylitiilmesi esnasinda yem

sektorii icin Onerilebilir bir uygulama bir
uygulama olarak belirtilebilir. Yavrularin canli

kalma  yiizdelerinin  yiikksek  tutulmasi
konusunda bu calisma sunu gostermistir ki
yeme taurin  eklenmesi melez tilapia

yavrularinin canli kalma oranlarmm pozitif
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yonde etkilemistir. Bu nedenle deneme sonu
elde edilen veriler bu agidan da degerli
katkilara sahiptir. Biiylime hizi agisindan
degerlendirme yapildiginda, Cukurova bolgesi
gibi tilapia liretim periyodunun kisitli oldugu
bolgelerde hayli sonuglar elde
edilmistir. Zira kisa bir siirede pazar boyuna

onemli

ulasmak i¢in biiyilk boyda semirtmeye
gecilmesi daha basarili sonuglara olanak
saglamaktadir.

Cukurova kosullarinda 90 giinliikk bir
besi peryodunda yapilan calisma ile elde
edilen verilerin 15181 altinda olusturulacak
Oneriler su sekilde 6zetlenebilir.

» Tium arastirma sonuglart  dikkate
alindiginda, melez tilapia yavrularinin
yemine destegi  yapilmasi

performanst acisindan

taurin
biliylime
Onerilebilir.

» Yavrularin canli kalma oraninin
yiiksek tutulmasi i¢in Onerilebilir

» Yemine taurin eklenerek melez
tilapialar  pazar boyuna  kadar
biiyiitiilebilir.

» Bu sekilde beslenerek biiyiitiilen
tilapialarin karkas kalitesi ve etinde
olusacak pozitif degisimler
incelenebilir.

» Taurin  destekli yemle  yapilan

yetistiricilik sonras1 Tlretilen tilapia
etinin saklama kosullarinda verecegi
olast avantajlar ve degisiklikler
incelebilir.

Diinya ¢apinda saglik agisindan tercih
edilen bir besinin tilapia etine tasinmasi ile
daha lezzetli ve daha saglikli bir hayvansal
gida tiretilmis olabilir.
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Spondyloarthropathy in a captive female brown bear

(Ursus arctos)

ABSTRACT

Spondyloarthropathy is a form of arthritis that affects spine, especially
sacroiliac joint leading to the severe, chronic pain and over time, can cause
complete fusion of the sacroiliac (SI) joint. The present report describes a
case of spondyloarthropathy in a captive female brown bear (Ursus arctos)
from Sarajevo zoo, Bosnia and Herzegovina. Morphological inspection and
radiograph of the macerated sacral and coxal bone specimen was
performed. Both examinations showed complete bilateral symmetrical
fusion of the sacral and coxal bone with syndesmophyte formation.
Animals residing in zoos are kept under specific conditions which lead to
inactivity and possible mobility problems caused by some sort of
spondyloarthropathy.

Keywords: Spondyloarthropathy, sacroiliac joint, zoo animal

ntroduction

The group of seronegative spondyloarthropathy

includes ankylosing spondylitis, Reiter’s syndrome,

psoriatic arthritis and the arthritic conditions associated

with inflammatory bowel disease (McEwen et al.,
1971). These conditions are characterized with the production
of the bony outgrowths called syndesmophytes, which replace
inner ligaments and joint capsule leading to the complete
ossification and fusion of the spine and iliac region (Kompanje
et al.,, 2000). The syndesmophytes often form at the
cranioventral margin of the wing of the sacrum and adjoining
aspect of the ilium (Gembardt, 1974). The other symptoms of
spondyloarthropathy are fusion of the vertebral bodies,
nonmarginal syndesmophytes and zygapophyseal joint fusion
(Rothschild and Woods, 1989). The exact cause of the
spondyloarthropathy is yet unknown, but it’s believed that
genetic and environmental factors both play a role. Some
previous bacterial infection (Salmonella, Shigella and
Yersinia) can serve as a trigger of the inflammatory response
(Granfors et al., 1988). Spondyloarthropathy has been
documented in bears (Kompanje et al., 2000; Rothschild et al.,
1993) and in various animals like large cats (Rothschild et al.,
1998), gorillas (Rothschild and Woods, 1989) and primates
(Rothschild and Rothschild, 1996).
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The brown bear possesses a plantigrade
support like humans, and consequently some
anatomical features of the spine and hind limb
are present (Spataru and Spataru, 2008). The
sacroiliac joint (SI) is synovial joint formed by
the auricular surfaces from sacral bone and
wings of ilium. These surfaces are extended to
the whole dorsal half of the ilium covered with
cartilage. The joint is supported by the three
ligaments (intraarticular, dorsal and ventral
sacroiliac), which are quite short but very
strong ligaments (Konig and Liebich, 2009).

The bodies and processes of the five sacral
vertebrae fuse in the adult and form sacrum.
The first sacral vertebra is larger than others
and forms a base of the sacral bone. The
spinous processes at the dorsal surface are
short and lateral from these processes dorsal
surface bears four pairs of dorsal sacral
foramina (foramina sacralia dorsalia). The
first pair of openings is large, while the other
remains quite small. The lateral parts of the
sacrum or wings of the sacrum (ala ossis
sacri) have large, rough auricular surface
which articulate with the same surface on the
ilium to form sacroiliac joint (SI) (Konig and
Liebich, 2009).

The present report describes a case of
spondyloarthropathy in captive female brown
bear from “Pionirska dolina”
Sarajevo, Bosnia and Herzegovina.

CASE HISTORY

zoo from

A female brown bear named “Sanja”, died at
the age of 30 in her sleep in February 2018 at
the Sarajevo zoo. She had arrived in 2002
from Zagreb. The autopsy was performed the
day after her death at the Veterinary Faculty
University of Sarajevo. The exact cause of the
death was Clostridium infection. In the days
before its death, the bear didn’t show signs of
any disorder and had normal eating habits.
Some difficulties with moving were reported
during the months of March and April in the
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last five years of the bear’s life, but after
April, condition and moving became normal.

Upon autopsy animal was skinned of,
muscles were removed; bones were macerated
and freed from fat in the macerator and
devices for defatting the bones. Some parts of
skeleton show pathological changes, like
thoracic and sacral part of vertebral column.
The bones of the limbs show signs of
osteoarthrosis with erosive changes and
osteophyte formation. The radiograph was
performed on the coxal and sacral bones from
the dorsal and ventral projection.

The SI joint is low motion joint and
combination of synovial joint and sacroiliac
ligaments. Production of bony outgrowths
called syndesmophytes  which replace
ligaments of the Sl joint leads to the
ossification and complete fusion of the joint.
The radiograph shows bilateral symmetrical
fusion of Sl joint which is one of the main
symptom of the spondyloarthropathy. At the
ventral aspect large auricular surfaces can be
seen and fusion line between them (Figure 1-
A). The dorsal aspect shows incorrect fusion
line between sacrum and ilium bone (Figure 1-
B). The thoracic and lumbar part of the spine
showed large nonmarginal syndesmophytes,
especially on the ventral part of the vertebral
body. There were also sings of the
calcification of the vertebral discs. The signs
of the erosion were located on the cranial and
caudal parts of the vertebral body (caput
vertebrae).

The ventral aspect of the macerated bone
shows fusion line on the left side while right
side has no line (Figure 2-A). The
syndesmophytes were found around the base
of the sacrum. There were no signs of new

bone formation near the Sl joint. The
articulation with last lumbar and first
coccygeal vertebra was normal.

Zygapophysial joint was also normal with
small amount of syndesmophytes around. On

e
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the dorsal side the fusion was complete on  present there (Figure 2-B).
both sides with no signs that joint was ever

Figure 1. Radiograph of the pelvis and sacrum. A. Ventral projection. B. Dorsal projection. Arrows indicate fusion
line between auricular surfaces of the sacrum and ilium.

Figure 2. Pelvis and sacrum. A. Ventral projection. B. Dorsal projection
1. Ala ossis ilium; 2. Corpus ossis ilium; 3. Basis 0ssis sacri; 4. Ala sacralis; 5. Os pubis; 6. Os ischii; 7. Symphysis
pelvina

DISCUSSION This group includes several conditions, like
reactive arthritis, psoriatic arthritis, arthritis
associated with inflammatory bowel disease
and ankylosing spondylitis. All of these
conditions were previously described in

N

Spondyloarthropatny is a group  of
inflammatory rheumatic disease associated
with joint disease of the vertebral column.




Ursidae (Rothschild et al., 1993; Kompanje et
al., 2000). The symptom that we focused in
this case was the presence of bilateral
symmetrical sacroiliac fusion and
syndesmophyte formation. This finding was
documented in other cases of
spondyloarthropathy in bears (Kompanje et
al., 2000). According to Spataru and Spataru
(2008), the sacroiliac joint in bear has
extended auricular surfaces to the whole
dorsal half of the ilium with short and very
strong sacroiliac ligaments. This anatomical
feature allows some limited bipedalism which
is often used in case of fighting, feeding, etc.
Spondyloarthropathy was found in 86% of 243
adult bear skeleton with different symptoms:
calcification of the annulus fibrosus, forming
syndesmophytes, zygapophysial joint fusion
and sacroiliac joint fusion (Rothschild et al.,
1993). The spondyloarthropathy was found in
3,7% of 386 large cats, independent of free-
ranging or zoological park environment
(Rothschild et al., 1998). Arthritis has been
diagnosed in the 20% of gorillas, and
frequencies in the two populations were not
significantly different between free-ranging
and zoo population (Rothschild and Woods,
1989).

According to Grandia et al. (2001) captive
bears have more spare time than their wild
counterparts, which leads to unnatural
behavior patterns such as inactivity or
stereotypic behavior. The insufficient space in
zoo (about 300 square meters) and ages of the
bear can be the factors associated with the
spondyloarthropathy.
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