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ABSTRACT

Daily variations in the concentration of urea, glutamine, glucose, cortisone, malondialdehyde (MDA) and antioxidant potential (AOP)
were evaluated in the blood of sheep fed once a day. The study was carried out on 10 Anatolian Merinos sheep, average 1.5 years old
and healthy. Animals were fed once per day with 61.3 % forage and 38.7 % concentrate mixture throughout the experimental period for
15 days. The blood samples were taken from the animals at first houtr before and at 1, 3, 5, 7, 9, 12, 18 and 24th hours after feeding.
Urea concentration decteased at first hour after feeding compared to before feeding and started augmentation after that and reached to
levels before feeding at 12th hour after feeding. Glucose concentration increased at first hour after feeding compared to before feeding
and started decline after that and reached to levels before feeding at 5th hour after feeding. Glutamine and cortisone concentrations
decreased from at first hour to at 7th hour after feeding compared to before feeding and reached to levels before feeding at 7th hour
after feeding. MDA levels decreased at first and 5th hours after feeding compared to before feeding and started increasing after 7th hour
and reached significantly higher levels than before feeding in samples taken from at 12th hour to at 24th hour after feeding. While AOP
increased at 3th and 9th hours after feeding, it decreased at 5, 7 and 12th hours after feeding. We concluded that the blood metabolic
profiles and oxidant and antioxidant balance in sheep vary depending on time after feeding. In order to maximize the diagnostic value of
these the blood metabolic profiles, the most suitable time for blood collection seems to be just before the feeding in sheep fed once a
day.

Key Words: Antioxidant, Cortisone, Glutamine, Metabolic profile, Oxidant, Sheep.

Koyunlarda Yemlemeden Sonra Kan Oksidan-antioksidan Denge ile Baz1 Biyokimyasal
Parametrelerdeki Degisimlerin Belirlenmesi

(074

Bu proje galismasi, koyunlarda beslemeden sonra gegen zamana baglt olarak kan metabolik profili ile oksidan-antioksidan dengede
meydana gelen degisiklikleri tespit etmek amactyla yapildi. Arastirma; ortalama 1,5 yash, saglikli 10 Anadolu Merinosu koyunda
gerceklestirildi. Hayvanlar 15 giin siiren deneme boyunca % 61.3 kaba yem ve % 38.7 karma yemden olusan rasyonla giinde bir kez
beslendiler. Hayvanlardan besleme &ncesi ve beslemeden sonraki 1, 3, 5, 7, 9, 12, 18 ve 24. saatlerde kan Ornekleri alindi. Kan
Srneklerinde, iire, glikoz, glutamin ve kortizol diizeyleti ile malondialdehid (MDA) ve antioksidan potansiyel (AOP) belirlendi. Ure
diizeyleri besleme 6ncesine gore besleme sonrast ilk saatte diigtii, bu saatten sonra artmaya basladi ve besleme 6nceki diizeylerine
beslemeden sonraki 12. saatte ulagti. Glikoz diizeyleri besleme Oncesine gore beslemeden sonraki ilk saatte 6nemli oranda artt1, bu
saatten sonra diserek beslemeden sonraki 5. saatte besleme 6ncesi diizeylerine ulasti. Glutamin ve kortizol diizeyleri besleme 6ncesine
gore beslemeden sonraki ilk saatten 7.saate kadar 6nemli dizeyde dusiis gosterdi ve beslemeden sonraki 7.saatte besleme 6ncesi
diizeylere ulastigi bulundu. MDA diizeyleri beslemeden sonraki ilk ve 5. saat 6rneklerinde 6nemli diizeyde diisiis gésterdi ve 7. saatten
sonra artmaya baslayarak 12 saatten 24. saate kadar alinan érneklerde énemli diizeyde arttdy tespit edildi. AOP beslemeden sonraki 3. ve
9. saatlerde 6nemli oranda artarken, 5, 7 ve 12. saatlerde énemli oranda azaldig1 bulundu.

Sonug olarak, koyunlarda kan metabolik profil ile oksidan-antioksidan dengenin beslemeden sonra gegcen zamana bagli olarak
degismektedir.

Anahtar Kelimeler: Antioksidan, Kortizol, Glutamin, Metabolik profil, Oksidan, Koyun.

To cite this article: Durmug I. Evcimen M. Salim M. N. Kiigiikkurt I. Ince S. Eryavuz A. Determination of Changes In Some
Biochemical Parameters and Oxidant-Antioxidant Balance After Food Intake In Sheep. Kocatepe et J. 2017; 10(1): 1-6.



INTRODUCTION

The costs of production related to nutrition in
ruminant industry are among the problems of animal
husbandry. Therefore, animal nutritionists suggest
that an alternative to improve the profitability and
the environmental sustainability of ruminant animal
production is through the improvement of feed
efficiency (Montanholi et al., 2010). This is also
important to reduce feed costs, which make up a
significant portion of the cost of animal production.
A better understanding of the factors regulating feed
efficiency and their potential as predictors of feed
efficiency in ruminant animals is needed. Gonano et
al. (2014) suggested that the characterization of
blood metabolite concentrations over the circadian
period and across physiological stages is important
for understanding the biological basis of feed
efficiency, and may culminate in indirect methods
for assessing feed efficiency. For the feed to be
economical for herbivorous animals, it needs to
undergo microbial fermentation with a number of
microorganisms in the rumen, which also counts for
ruminants (Eryavuz, 2000; Kutlu and Serbester,
2014). Thus, because rumen fermentation increases
during and after feeding, changes in rumen
fermentation and the blood metabolic profile in the
period after feeding can be seen in a 24-h period in
animals fed once a day. Knowledge of the variation
in the blood metabolic profile during a 24-h period is
important for a better understanding of circadian
cycle effects on metabolism and helps in assessment
of production indices (Lee et al, 1978).

Since forage comprises up to 60 % of the diet for
non-feedlot ruminants, fiber digestion in the rumen
is an important factor in ruminant nutrition. Its
digestion and subsequent fermentation by ruminal
microbes provides much of the energy for the animal
(Weimer, 1998). However, this leads to a long
fermentation process of the diet in the rumen. As
long as the fermentation continues in the rumen, the
blood metabolite transition continues. This is why
the ingredients of the feed consumed by animals and
the regularity of the rumen fermentation constitute
an important effect on the changes in blood
metabolite levels (Kutlu and Serbester,2014). Hence,
just like the levels (Herdt et al.,2000,Antunovig et
al.2004) of blood metabolite change depending on
the breed, physiological status, age, and season, the
levels also change depending on the feed consumed
by the animals and the digestibility levels(Eryavuz et
al. 2003). It can also enable an evaluation of the best
time to collect blood in order to be able to correctly
interpret metabolic mechanisms or status (Caldeira et
al,1999).1t also seems possible that the changes in the
oxidant-antioxidant balance in the blood may occur
during the rumen fermentation taken a long time.
Thus, a constant metabolite transfer happens from
the rumen into the blood. There is no study
investigated the changes in the oxidant—antioxidant

balance in the blood depending on the time after
feeding in ruminants to date. Therefore, the purpose
of this study was to evaluate daily variations in the
concentration of urea, glutamine, glucose, cortisone,
malondialdehyde and antioxidant potential AOP in
sheep fed once a day. A better understanding of
mechanistic processes altering the blood metabolite
levels will help us to interpret metabolic mechanisms
or status in animals fed a single daily meal.

MATERIALS and METHODS

Materials

A total of 10 male merino sheep, 1 years of age,
having the same breeding and feeding conditions,
weighing about 58 kg, were obtained from Afyon
Kocatepe University Research and Application farm
of Afyonkarahisar, Turkey. The animals were fed a
38.7 % concentrate and 61.3 % roughage rations for
15 days and feeding in the morning only one. The
dry matter intake of sheep was 1.57 kg/day. The
chemical analysis of the diet (NRC, 2007) is
displayed in Table 1. The experimental protocols
were approved by the Animal Care and Use Ethical
Committee at Afyon Kocatepe University (91-09).
On day fifteen, blood samples were collected from
the jugular vein into tubes containing heparin as
anticoagulant prior to feeding one hour and after 1,
3,5,7,9,12, 18, and 24 hours. All the animals were
carefully monitored in a period.

Methods

The blood plasma was separated by centrifugation at
3000 rpm for 10 min at 4 °C. Whole blood
malondialdehyde (MDA) levels were measured by
the double heating method of Draper and Hardley
(1990). The method is based on spectrophotometric
measurement of the purple color generated by the
reaction of thiobarbituric acid with MDA. The
plasma total antioxidant activity (AOA) was
determined using the method described by
Koracevic et al. (2001). Plasma glucose (201-07-
1421, specific sheep kit, Sun RED, USA), glutamine
(201-07-2039, specific sheep kit, Sun RED, USA),
urea (201-07-1028, specific sheep kit, Sun RED,
USA) and cortisol (201-07-0067, specific sheep kit,
Sun RED, USA) were measured using an enzyme
linked immunoassay (ELISA).

Statistical analysis

Statistical analysis were performed with the SPSS 16
computer program (SPSS Inc. Chicago, IL, USA).
The results were expressed as mean = SEM.
Significant differences between groups were analyzed
by one way ANOVA. Significant differences among
the means were determined by using Duncan’s
multiple-range test at p < 0.05.



RESULTS

Daily variations in some biochemical parameters and
oxidant-antioxidant balance of sheep fed once a day
are given in Figure 1 for urea, Figure 2 for glutamine,
Figure 3 for glucose, Figure 4 for cortisol, Figure 5
for MDA and Figure 6 for AOP.

DISCUSSION

The metabolite levels in the blood of ruminant
animals are used as an indicator of basic metabolic
processes (i.e. indicators of whole body, liver and
muscle metabolism) and show differences depending
on the ingredients of the diet (Eryavuz et al., 2003),
number of meals (Froestchel et al., 1990), feeding
time and physiological status (Antunovic et al.,
2011). Blood parameters may also facilitate the
indirect selection for feed efficient ruminants
(Gonano et al., 2014). Hence, the detection of
changes in biochemical and hematologic parameters
is commonly performed to state the nutritional and
health status of animals. In this study, the animals
were fed at 8:30 in the morning with diet met all
nutritional requitements specified by NRC (2007) for
15 days. On the 15th day of the study, blood samples
were taken from the sheep 1 h before and 1, 3, 5, 7,
9, 12, 18, and 24 h after feeding to determine the
AOP and the levels of urea, glutamine, glucose,
cortisol, and MDA. The determination of the
metabolite levels in the blood is a potentially useful
application in practice to state the efficacy of the diet
consumed by ruminant animals (Gonano et al.,
2014). Therefore, attempts in this study were made
to detect the changes in six hematological parameters
related to metabolism throughout the day in sheep
fed once a day. This information constituted relevant
data about the levels of glucose, urea, and glutamine;
parameters related to the energy and protein
metabolism in the liver; changes in the MDA levels,
AQOP, and oxidant—antioxidant balance in the blood
(Eryavuz et al., 2015); and effects of stress on the
cortisone levels in the blood (Montanholi et al.,
2013). Blood urea concentration is the result of the
balance  between urea uptake (from  the
gastrointestinal tract and from liver metabolism) and
excretion (urine, feces, milk) and thus mostly
responsive to feeding and digestive function. The
blood urea levels in the present study increased
significantly at 1 h after feeding and dropped until
the seventh hour after feeding. As of this hour, the
levels increased and reached, even exceeded, the
levels before feeding at the 12th hour (Figure 1).
This result supported the report of Nikkah et al.
(2008) fund that blood urea rose at 2 hours after
feeding in cows and indicated that the amino acid
breakdown, which is used to create energy in the
body, dropped right after the feeding but increased
later on. Remod et al. (1993) observed a 100%
increase in the urea flow into the rumen before

feeding and 5 h after feeding in sheep fed two times
a day. The increase in blood urea concentration as of
the seventh hour in this study is accordance with the
observation of Remod et al. (1993). The dectease in
blood urea concentration as of the seventh hour also
showed that the energy spent for urea synthesis in
the liver decreased as well (Etryavuz et al.,2008). The
plasma urea concentrations obtained in this study
(15.3-25.8 mg/dL) wete close to the levels found in
the study performed by Altintas and Fidanct (1993)
(17.1-42.8 mg/dL) on sheep. This study showed that
the blood glutamine levels, similar to the urea levels,
significantly increased 1 h after feeding and dropped
until the seventh hour after feeding. The levels
increased as of this hour until they reached, even
exceeded, the levels before feeding (Figure 2). Urea
and glutamine syntheses are two ways to detoxify the
ammonia levels in the mammalian liver, which occur
in coordination, in form of an upper and lower pair,
to eliminate the ammonia that escapes from
ureagenesis. This is why glutamine and utrea are
harmless carriers of ammonia in the bloodstream
(Newsholme et al., 2003; Wright et al., 2010). The
findings of this study pointed out that the volatile
fatty acid levels, which were transferred from the
blood into the rumen after feeding as a result of
digestion of carbohydrates in the rumen and
fermentation, were very high until the seventh hour
after feeding. The findings also showed that the
amino acid breakdown began to increase as of the
said hour to increase the glucose level in the blood.
Moreover, a study conducted with newborn pigs
showed (Van der Schoor et al., 2001) that amino acid
oxidation decreased as soon as the oxidation of
glucose in the intestines increased. This study
demonstrated that the glucose levels significantly
increased 1 h after feeding and decreased as of the
fifth hour but then again increased as of the 12th
hour until they reached the levels before feeding at
the 24th hour (Figure 3). Huntington (1997)
reported that the plasma glucose level of cattle, fed
with a high content of concentrate feed, was formed
to 44% via the absorption of organic acids from the
rumen (especially propionic acid) and their
conversion into glucose in the liver, to 33% through
post-ruminal glucose absorption and to 23% through
conversion of amino acids and other catbon sources
into glucose. After feeding, the propionic acid levels
increased as a result of the digestion of easily
dissoluble carbohydrates in the feed and declined
depending on the time elapsed after feding (Remond
et al.,1993). The increase in the plasma glucose level
right after feeding may be caused by the increased
conversion of propionic acid, absorbed from the
rumen, into glucose in the liver. The increase in the
blood glucose level after feeding also leads to an
increase in the insulin level; it weakens glucagon
secretion, which in turn decreases gluconeogenesis.
Thus, intravenous administration of glucagon to

3



sheep decreases feed intake (Deetz and Wangsness,
1981). The increase in the plasma glucose levels as of
the 12th hour in this study might have resulted from
the glucose derived from amino acids in the liver.
The plasma glucose levels obtained in this study
(29.7-51.4 mg/dL) atre consistent with the normal
levels observed in the study by Altuntas and Fidanci
(1993) (30-80 mg/dL).

Glucocorticoids  play a key role in energy
metabolism, influencing the animals’ performance
(Montanholi et al., 2010). The animals under stress
have a sympathetic response causing a fight and
flight response that increases the energy
expenditures. A previous study referred to the
existence of a potential relationship between cortisol
metabolites excreted in the feces and feed efficiency
(Montanholi et al., 2013) and also between feed
intake and blood cortisol levels. This study showed
that the plasma cortisol levels (Knott et al., 2010)
significantly decreased after the feeding until the
seventh hour and then started to increase until the
samples attained the levels before feeding (Figure 4).
It is also stated that the plasma cortisol levels may
determine the effects of stress while extracting the
samples from the animals (M6stl and Palme, 2002).
The plasma cortisol levels obtained in this study
were between the cortisol levels (18.7-38.0 ng/mlL)
of cattle (Colditz et al., 2007; Cutley et al., 2008) and
the levels (21.5-47.1 ng/ml) reported in sheep
(Knott et al.,2010). MDA, which is formed as a
result of free radical oxidation of polyunsaturated
fatty acids in cell membranes, is also used as an
indicator of oxidative damage caused by free radicals
(Bulbul et al., 2008). In this study, the blood MDA
levels significantly decreased right after feeding and
reached the lowest level in the sample at the fifth
hour after feeding. As of the seventh hour, the MDA
level started to increase again, and in the sample of
the 24th hour, it reached its most important and
highest level (Figure 5). This finding showed that the
production of free radicals in ruminant animals,
which were fed once a day, decreased until the
seventh hour and then started to increase again. If
the level of cortisol, which is one of the hormones
that display the effects of stress, is the lowest during
the fifth hour, it can be said that the decrease in
MDA levels influences the decrease in cortisol levels.
Antioxidant defense mechanisms prevent damages
caused by free radicals in tissues (Diindar and Aslan,
2000). This study showed that AOP significantly
decreased at the 5th, 7th, and 12th hours after
feeding and significantly increased in the 3rd and 9th
hour samples (Figure 06). Because of rumen
fermentation, the blood levels of metabolites and
hormones changed after feeding. The observed
change in the plasma antioxidant defense might have
resulted from the changes in the levels of vitamins
and minerals with antioxidant effect, absotbed
during rumen fermentation in the lower digestive

tract, and from differences in the metabolite and
hormone levels (Nikkhah 2011; Gonano et al,
2014).In conclusion, the results in the present study
demonstrated a change in metabolite and oxidative
stress levels in the blood of sheep depending on the
time after feeding and indicate that the altered
postprandial ~ rhythms of  peripheral  blood
metabolites can closely link to timing after feeding.
Daily variations in those metabolites may be of
importance when interpreting these blood indicators
of metabolic state. In order to maximize the
diagnostic value of blood metabolites, the most
suitable time for blood collection seems to be just
before feeding in ruminants fed once a day. Conflict
of interest. The authors declare they have no conflict
of interest.
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Urogenital kansetler icerisinde erkeklerde gériilme sikligt agisindan ilk sirada yer alan prostat kanseri, kanser iliskili dliimler arasinda ikinci
sirada yer almaktadir. Mevcut aragtirmalar, spesifik hasta populasyonlarinda ilave avantajlar saglamak icin platin-temelli kemoterapétikler
ile hedeflenmis tedavi kombinasyonlarina odaklanmustir. Cerrahi veya radrasyonu takiben platin bazli kombinasyon kemoterapisi
kullanimt en fazla yarart saglamaktadir. Bu ¢aligmanin amaci, platin temelli kemoterapétikler sisplatin ve oksaliplatin ile Gemsitabinin tek
bagina ve kombine dozlarinin insan prostat kanserli hiicre hatlart olan DU-145 ve PC3 tizerindeki hucre proliferasyonu ve apoptotik
yolaklar tizerine etkilerini belitlenmektedir. Prostat kanserli hiicre hatlarinda bu ilaglarin tek baslarina veya kombine dozlarinin, hiicrelerin
canliligt Gzerine olan etkileri WST-1 yontemiyle ve CASP3, CASP8 ve CASP9 genlerinin mRNA dizeylerinde ifadelenme degisiklikleri
RT-PCR ile belitlendi. Sonug olarak, i¢sel ve digsal yolakta gérev alan CASPS ve CASPI genlerinin mRNA diizeyleri degerlendirildiginde
sisplatinin icsel yolaktan (CASP9) ve oxaliplatinin ise dissal yolaktan (CASPS) apoptozu indiikledigi tespit edildi. Bu géstermektedir ki;
platin temelli kemoterapétik olan oxaliplatin ve sisplatin hedef yolakta farklt proteinler tizerinden etki etmektedir. Oxaliplatinin tek bagina
veya gemsitabin ile kombinasyonlarinin apoptotik yolakta sisplatinden daha etkin oldugunu belirlendi.

Anahtar Kelime: Gemsitabin, Kaspazlar, Oxaliplatin, Prostat kanseri, Sisplatin.

The Determination of Chemotherapeutic Effects of Oxaliplatin and Cisplatin In The
Prostate Cancer Cell Lines Administered Gemcitabine

ABSTRACT

While prostate cancer takes first place in terms of prevalence among genitourinary cancers in men, it is second among cancer related
deaths. Current researches are focused on combining targeted therapy with platinum-based chemotherapy for achieve additional
avantages for spesific patient populations. Use of platin-based combination chemotherapy followed by surgical resection and/or
radiation ensures the most benefit terapy. The aim of this study was to compare the effectiveness of platinum-based chemotherapeutics
Cisplatin and Oxaliplatin used single or combination doses with Gemsitabine on apoptosis and cell proliferation of DU145 and PC3
human prostate cancer cell lines. The effects of drugs alone or combinations on cell viability were determined by WST-1 method. The
mRNA expression levels of Caspase-3, Caspase-8, Caspase-9 genes were analyzed by real time polymerase chain reaction (RT-PCR). As
a result, when evaluated the mRNA levels of Caspase-8 and Caspase-9 genes that play role intrinsic and extrinsic pathway, it was faund
that Cisplatin induced apoptosis by intrinsic pathway, and Cisplatin induced apoptosis by extrinsic pathway. It is determined that, only
Oxaliplatin or along with Gemsitabin combinations are more effective on apoptotic pathway than Sisplatin.

Key Words: Gemsitabine, Caspases, Oxaliplatin, Prostate cancer, Cisplatin.
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GIRIS

Prostat kanseri erkeklerde siklikla teshis edilen ve
akciger kanserinden sonra ikinci sirada goérilen
kanser titleri arasinda yer almaktadir. Prostat
kanserinin gelisim stireci icin kesin bir sebep
olmamasina ragmen etnik farklilik, yas, beslenme ve
genetik faktorler gibi bazt risk faktOrleri etkili
bulunmaktadir. Goriilme sikliginin ileri yasla artan
prostat kanseri vakalarinda hastalarin % 65’1 70 yasin
tzerindedir. Buna gore 40 yas altt erkeklerde gérilme
orant 1/10000 olmasina ragmen 40 yas ve ustu
erkeklerde bu oran 1/38%, 60 yas ve ustl erkeklerde
ise 1/15%¢ kadar yukselmektedir (Koochekpour 2011,
Pienta ve Bradley, 2006; Rentsch, 2009). Sisplatin,
oxaliplatin ve gemsitabin prostat kanseri basta olmak
Uzere  cesitli  kanser  tltlerinin  tedavisinde
kullanilmaktadir (Curran, 2002, Zou ve ark. 2002).
Gemsitabin  kemoterapi ve radyoterapiye direncli
olmalariyla bilinen solid timérlere karst 6nemli etki
gbsteren bir primidin analogudur. Genellikle bélinen
hiicrelerde sitotoksik aktivite gbsterdigi icin hiicre
dongiisiinde belirtectir. Hiicre donglist sirasinda S-
fazt ve G1 fazt arahigindaki hicrelerin programlarint
inhibe etmektedir (Hertel ve ark., 1990). Sisplatin
platin atomu etrafinda klor ve amonyum atomlari ile
cevrili inorganik bir platin kompleksidir (Tifekgi,
2009; Coskun, 2011). Sisplatin uzun yillardir kanser
tedavisinde kullanilmasina ragmen biyokimyasal etki
mekanizmast tam olarak bilinmemektedir. Tlacin
sitotoksik Ozelliklerini nikleer DNA‘ya baglanip
replikasyon ve transkripsiyonu bozarak gésterdigi ve
ayrica cesitli sinyal iletim yolaklarim aktive ettigi
distinilmektedir (Kelland, 2007; Wang ve Lippart,
2005). Diger bir platin kompleksi olan oxaliplatin ise
sisplatin yapisindan ayrilan klor atomlarinin yerine
oksalat ligandinin gecmesi ile olusan bir bilesiktir
(Desoize ve Modoulet, 2002). Oxaliplatin, sisplatine
karst diren¢ gosteren kanser tirlerinde etkilidir
(Desoize ve Modoulet, 2002). Ozellikle kullanilan
ilaglarin tek basina ya da kombinasyonlarinin yan
etkileri dikkate alindiginda prostat kanserinde daha
etkili tedavi stratejilerinin gelistitilmesine ihtiyag
duyuldugu gé6rilmektedir (Zou ve ark. 2002).
Sisplatin ve oxaliplatin, kanser tedavisinde siklikla
kullanilan ve birbirinin tirevi olan kemoterapdtikler
olmasina karsin, ozellikle sisplatinin istenmeyen yan
etkileri g6zéniine alindiginda, ilaglarin birbiri ile
kombine  edilerek  sinerjistik  etki = gOsterip
gostermediklerinin - belirlenmesi  tedavide bunlarin
daha disik dozda kullanimi yolunu a¢masi
bakimindan konuyu o6nemli hale getirmektedir.
Béylece  kemoterapide kullandan  bu  ilaglarin
kombinasyonu ile apoptozise giden yolda aynt veya
farkli yolaklar tizerinden sinerjistik etki gostermeleri
ilactn  tedavide  istenmeyen  yan  etkilerinin
hafifletimesine neden  olacaktir. Bu amacla
calismada, DU-145 ve PC3 prostat kanseri hiicre
hatlart  kullanilarak platin  temelli kemoterapotik

ilaglar olan sisplatin ve oxaliplatinin hem tek bagina
hem de Gemsitabin ile kombinasyonu yapilarak
uygulanmasinin hiicre proliferasyonu ve apoptoza
giden yoldaki CASP3, CASP8 ve CASPY9 mRNA
duizeylerine etkisi belitlenmistir. Bu baglamda elde
edilen veriler ile s6z konusu ilaglarin tek basina ya da
kombinasyonlarinin tedavide nasidl kullanilacagina
iliskin yapilacak diger arastirmalara temel olusturmasi
hedeflenmektedir.

MATERYAL VE METOT

Hiicre Hatlar1  Arastirmada kullamilan DU145
insan prostat kanser hiicre hattt Ege Universitesi Tip
Fakdultesi Histoloji ve Embriyoloji Anabilim Dalt ve
PC3 insan prostat hiicre hatti ise Istanbul Kiiltir
Universitesi Fen FEdebiyat Fakiiltesi Molekiiler
Biyoloji ve Genetik Anabilim Dal’dan temin
edilmistir.Calisma  Afyon Kocatepe Universitesi
Merkez  Arastirma  Laboratuvart  Biyoteknoloji
Unitesinde gerceklestirilmistir.

Hicre Kultirin, DU145 ve PC3 hiicreleri, %10
FBS iceren RPMI 1640 besiyerinde % 95 nem ve %
5 CO2’li ortamda 37°C ayatlt etiv igerisinde kiltiire
edildi. DU145 ve PC3 hicreleri, (0.1- 50uM)
gemsitabin ve sisplatin, (0.1-180uM) oxaliplatin ile
ayti ayti ve gemsitabin+sisplatin ve
gemsitabin+oxaliplatin kombinasyonlari halinde 0-72
saat sireyle inkibe edildi. Gemsitabin, sisplatin ve
oxaliplatin kemoterapétikleri icin  ¢6ziicii  olarak
dH20 kullanildi. Inkiibasyon sonrasinda her bir doz
ve sure icin sitotoksik etkileri arastirildi. Her bir
konsantrasyon icin 3 ayrt kiltir yapilarak deney
tekrarlandi.

WST-1 Sitotoksisite Deneyi DU145 ve PC3
hticreleri 96 kuyulu hiicre kultir kaplarina 105
hiicre/ kuyu olacak sekilde ekildi, bir gece
besiyerinde inkiibe edilerek hiicreletin yapismasint
takiben  besiyeri  uzaklasturildi.  Daha  sonta
Gemsitabin, Sisplatin ve Oxaliplatin bitlikte ve ayr
ayri cesitli konsantrasyonlart ile 0-72 saat streyle
inkiibe edildi. Belirtilen siirelerin sonunda hiicre
proliferasyonu WST-1 assay (Roche, Almanya; Kat.
No: 001 644 807 001) ile belitlendi. Negatif
kontroller kér olarak kullanddi. Hiicre canliligt %
hesaplamalart  Microsoft Excel programi ile
gerceklestirildi.

Hiicrelerden Total RNA Izolasyonu Belirtilen
dozlarda DU145 ve PC3 hiicrelerinden inkitbasyon
strelerinin ardindan Tripure Isolation Reagent ile
totall RNA izolasyonu gergeklestirildi. Ornekler
kullaniincaya kadar -80°Clik derin dondurucuda
sakland.

cDNA Sentezi RT2 HT First Strand cDNA sentez
kiti (Qiagen, Almanya; Kat. No: 330411) kullanilarak
total RNA’dan protokol dogrultusunda
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gerceklestirilmistir. Real-Time PCR’da kullanilincaya
kadar -200C’lik derin dondurucuda saklandi.

Genlerin Ifade Edilmesinin Real-Time PCR ile
Olgiimii CASP3, CASP8 ve CASP9 genlerinin
mRNA miktarlar, Real-Time PCR yontemi ile
RotorGeneQ cihazt kullanilarak yapildr.
Amplifikasyonlar 25 pL. toplam tepkime hacmi
igerisinde; cDNA, bélgeye 6zgl primerler ve RT2
SYBR Green Mastermix karisimt (Qiagen, Almanya;
Kat. No:330500) ve steril H20-PCR grade
kullanilarak — gerceklestirildi. CASP3, CASP8 ve
CASPY genlerinin ifadelenmesini normalize etmek
icin GAPDH mRNA duzeyi referans olarak alindr.
Reaksiyon sonucunda, CASP3, CASPS, CASP9 ve
GAPDH  genlerin mRNA diizeylerini gOsteren
Crossing point (Cp) degerleri belirlendi. CASP3,
CASP8 ve CASP9 ifade diizeyleti GAPDH ifade
diizeyine gbre normalize edildi. Goreceli gen ifadesi
sonuglart REST  programi  kullanilarak “Pfaffl”
matematiksel yontemi ile hesapland.

Istatistiki Analiz Doza bagh olarak degisen,
CASP3, CASP8 ve CASP9 ve GAPDH mRNA
ifade duzeylerindeki farkliliklar “Qiagen Data
Analysis Center” istatistik programi ile karsilastirildi.
0.05’den kiicik olan P degetleri istatistiki acidan
anlaml olarak kabul edildi.

BULGULAR

DU145 ve PC3 prostat kanser hiicrelerinin
gemsitabin, sisplatin ve oxaliplatin'in ayt1 ayr ve
birlikte kombinasyonlarinin uygulamast sonrasinda
tim gruplardaki CASP3, CASP8 ve CASPY geninin
mRNA  duzeyindeki degisimler Sekil 3.(1-6)'da
g6sterildi.DU145 prostat kanser hiicrelerinde CASP3
geninin mRNA dizeyi kontrole gére 10 pM sisplatin
uygulamast sonrasinda 1.65 kat artmasina ragmen
istatiksel olarak anlamh bir artis gézlenmedi. Diger
gruplarda ise; 5uM gemsitabin ile muamele edilmesi
sonrasinda  2.04  kat, oxaliplatin  uygulamasi
sonrasinda 14.82 kat, 10 uM sisplatin + 0.75 pM
gemsitabin uygulamast sonrasinda 2.51 kat, arttif1
belirlenmis ve 20 uM oxaliplatin + 2.5 uM
gemsitabin uygulanmast sonrasinda ise 18.12 kat artis
istatiksel olarak anlamlt (p<<0.05) bulunmustur (Sekil
3.1).

PC3 prostat kanser hiicrelerinde CASP3 geninin
mRNA diizeyi kontrole gére 30uM gemsitabin ile
muamele edilmesi sonrasinda 1.37 kat artmasina
ragmen istatistiki olarak anlaml bir artig degildi.
Diger gruplarda ise; 17.5 pM sisplatin uygulamasi
sonrasinda 3.22 kat, 60 uM oxaliplatin uygulamast
sonrasinda  5.93 kat, 10 uM sisplatin + 15 uM
gemsitabin uygulamasi sonrasinda 2.65 kat, arttigi
belitlenmis ve 20 uM sisplatin + 20 pM gemsitabin
uygulamast sonrasinda 8.45 kat artisla istatistiki
olarak 6nemli (p<<0.05) bulunmustur (Sekil 3.2)

mRNA ifade Dizeyi
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Sekil 3.1. DU145 hiicre hattinda CASP3 geninin mRNA
dizey degisimleri. Hedef genin ifade diizeyi GAPDH
mRNA ifade diizeyi temel alinarak normalize edildi, *;
(p<0.05).

Figure 3.1. mRNA levels of CASP3 gene in DU145 cell
line. Target gene expression level was normalized based

on GAPDH mRNA expression level, *; (p<0.05).

10

]

o ]
-
=
= 7
[
h= %) s -
_
& 5
= o0 =
= il

: i

.

> . o

== é\d’b c:&& 0*1’ <§"‘° =
<< <> == S
- SN <& ‘°° Q
~ ) ~ S
= >
= S
=S =

Sekil 3.2. PC3 hiicrelerinin = CASP3 geninin  mRNA
diizeyinde degisimler . Hedef genin ifade diizeyi GAPDH
mRNA ifade dizeyi temel alinarak normalize edildi, *;
(p<0.05).

Figure 3.2. mRNA levels of CASP3 gene in PC3 cell
line. Target gene expression level was normalized based

on GAPDH mRNA expression level, *; (p<0.05).

DU145 prostat kanser hiicrelerinde CASP8 geninin
mRNA  diizeyi kontrole gére; 10 puM  sisplatin
uygulamast sonrasinda 1.06 kat, 5uM gemsitabin ile
muamele edilmesi sonrasinda 1.86 kat, 10 uM
sisplatin -+ 0.75 uM gemsitabin uygulamasi
sonrasinda  1.59 kat artis gOstermesine ragmen
istatiksel olarak anlaml bulunmadi. Diger gruplarda
ise; 40 uM oxaliplatin uygulamast sonrasinda 5.2 kat
artud1 belitlendi ve 20 pM oxaliplatin + 2.5 pM
gemsitabin uygulamast sonrasinda 5.46 kat artis
istatiksel olarak anlamh (p<<0.05) bulundu (Sekil 3.3).
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Sekil 3.3. DU145 htcrelerinin  CASP8 geninin  mRNA
diizeyinde degisimler . Hedef genin ifade diizeyi GAPDH
mRNA ifade dizeyi temel alinarak normalize edildi, *;
(p<0.05).

Figure 3.3. mRNA levels of CASP8 gene in DU145 cell
line. Target gene expression level was normalized based
on GAPDH mRNA expression level, *; (p<0.05).

PC3 prostat kanser hiicrelerinde CASP8 geninin
mRNA dizeyi kontrole gére; 30uM gemsitabin ile
muamele edilmesi sonrasinda 1.72 kat artmus
olmasina ragmen istatiksel olarak anlamli bir artis
degildi. 17.5 uM sisplatin uygulamast sonrasinda 4.85
kat, 60 pM oxaliplatin uygulamast sonrasinda 10.48
kat, 10 uM sisplatin + 15 uM gemsitabin uygulamast
sonrasinda 2.94 kat ve 20 pM oxaliplatin + 20 uM
gemsitabin uygulamast sonrasinda 8.28 kat artis
istatiksel olarak anlaml (p<<0.05) bulundu (Sekil 3.4).
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Sekil 3.4. PC3 hiicrelerinin  CASP8 geninin  mRNA
diizeyinde degisimler . Hedef genin ifade diizeyi GAPDH
mRNA ifade diizeyi temel alinarak normalize edildi, *;
(p<0.05).

Figure 3.4. mRNA levels of CASP8 gene in PC3 cell
line. Target gene expression level was normalized based
on GAPDH mRNA expression level, *; (p<<0.05).

DU145 prostat kanser hiicrelerinde CASP9 geninin
mRNA diizeyi kontrole gbre; 10 uM sisplatin
uygulamast sonrasinda 2.58 kat, 5uM gemsitabin ile
muamele edilmesi sonrasinda 2.36 kat, 40 uM
oxaliplatin uygulamast sonrasinda 4.08 kat, 10 pM
sisplatin ~ + 0.75 uM gemsitabin uygulamast
sonrasinda 2.6 kat artugi belirflendi ve 20 uM
oxaliplatin + 2.5 uM gemsitabin uygulamasi
sonrasinda 4.34 kat artis istatistiki olarak anlaml
(p<0.05) bulundu (Sekil 3.5).

mRNA ifade diizeyi
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Sekil 3.5. DU145 hiticrelerinin  CASP9 geninin mRNA
diizeyinde degisimler . Hedef genin ifade diizeyi GAPDH
mRNA ifade diizeyi temel alinarak normalize edildi, *;
(p<0.05).

Figure 3.5. mRNA levels of CASPY gene in DU145 cell
line. Target gene expression level was normalized based
on GAPDH mRNA expression level, *; (p<0.05).

PC3 prostat kanser hiicrelerinde CASP8 geninin
mRNA diizeyi kontrole gére; 17.5 uM sisplatin
uygulanmast sonrasinda 4.85 kat, 30uM gemsitabin
ile muamele edilmesi sonrasinda 3.65 kat, 60 uM
oxaliplatin uygulamast sonrasinda 3.55 kat, 10 uM
sisplatin + 15 pM gemsitabin uygulamasi sonrasinda
3.73 kat ve 20 uM oxaliplatin + 20 uM gemsitabin
uygulamast sonrasinda 3.8 kat artis ile istatistiki
olarak anlamli (p<<0.05) bulundu (Sekil 3.6).

mANAifade dizeyi

Sekil 3.6. PC3 hiicrelerinin = CASP9 geninin  mRNA
diizeyinde degisimleri. Hedef genin ifade diizeyi GAPDH
mRNA ifade diizeyi temel alinarak normalize edildi, *;
(p<0.05).

Figure 3.6. mRNA levels of CASP9 gene in PC3 cell
line. Target gene expression level was normalized based
on GAPDH mRNA expression level, *; (p<0.05).

TARTISMA ve SONUC

Kemoterapdétiklerin, farkli kemoterapétiklerle veya
spesifik inhibitotlerle birlikte kullamminin  tedavi
etkinligini arttirdit ve bu baglamda gemsitabin ile
oxaliplatin ve sisplatin  kombinasyonlarinin  da
pankreas ve mesane gibi solid tiimétlerin tedavisinde
kullauldigr  bildirilmektedir  (Kollmannsberger ve
ark., 2004; Louvet ve ark., 2005; Santisteban ve ark.,
2008; Lee, 2014). Ancak sisplatinin ciddi yan etkileri
bulundugundan bunun farkll tiirevlerinin kullanimi
s6z konusu olmaktadir. Bu arastirmada prostat
kanseri DU145 ve PC3 hicre hatlarinda, platin
temelli kemoterapotik ilaglar olan sisplatin  ve
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oxaliplatinin tek basna yada gemsitabin ile
kombinasyonu yapilarak bunlarin hiicre
proliferasyonu ve bazi kaspazlar tizerine olan etkileri
ortaya konuldu.Sisplatin DNA'nin yapisina kovalent
baglanmak  suretiyle @DNA  replikasyonu  ve
translasyonunun  bozulmasina yol agmakta ve
hticrede sitotoksik etkiye neden olmaktadir (Liu ve
ark., 2007). Ancak ilacin bobrek, tirogenital ve sinir
sistemi ile kemik iligi Gizerine olan ciddi toksisitesi ve
van  etkileri sisplatinin ~ klinik  kullanimint
sinirlamaktadir (Daugaard ve ark., 1988; Hamer ve
ark.,1991). Bu sebeple sisplatin dozunun azaltilmast
da klinik kullanimt icin yeterli olmadigindan ilacin
farkli platin-temelli ilaclarla kombinasyonu s6z
konusu  olmaktadir.CASP3 mRNA  diizeyleri
acisindan karsilastirldiginda DU145 (10uM) hiicre
hattinda 48 saatlik uygulamada sisplatin tek basina
anlamh artis gbstermezken, tek basina gemsitabin ve
sisplatin + gemsitabin kombinasyonu daha etkin
gorilmektedir (p<<0.05). PC3 htcre hattinda ise tek
basina  sisplatin = ve sisplatin  +  gemsitabin
kombinasyonu daha etkin goriilmektedir (p<<0.05).
Elde edilen bu vetilere gbre gemsitabin ve sisplatinin
tek basina kullanimindan ziyade kombinasyonlarinin
hem daha distik dozlarda ve hem de yiiksek oranda
CASP3  izerinden apoptozise etkili oldugu
gorilmektedir.  Yapilan calismalarda metastatik
prostat  kanserinde  gemsitabinin  tek  basina
kullanilmast ile prostat spesifik antijene cevap orani
% 9 iken, diger kemoterapétikler ile kombine
edildiginde bu oranin %23'e ciktig bildirilmektedir
(Morant ve ark., 2000; Di Lorenzo ve ark., 2007).
Benzer bir calismada ise ileti evre prostat duktal
adenokarsinomalt hastalarin dosetaksel ilacina karst
cevap vermezken gemsitabin/sisplatin
kombinasyonuna cevap vermesinin diger bir tedavi

secenegi oldugu belirtilmektedir (Kamiyama ve atk.,
2015).

Calismada DU145  (10uM)  hiicre  hatunda
inkubasyon sonrast CASP3 mRINA diizeyi kontrolle
karsilastirildiginda sisplatin hari¢ tim uygulamalarda
istatistik olarak artis gosteritken en yiksek artisin
(18.22 kat) 72 saatlik uygulama ile oxaliplatin +
gemsitabin  kombinasyonunda oldugu belitlendi
(p<0.05). PC3 (17.5 uM) hiicre hattinda ise CASP3
mRNA ekspresyon dizeyinde gemsitabin hari¢ tim
gruplarda istatistik olarak anlamli artts bulunurken,
72 saatlik uygulamada  oxaliplatint gemsitabin
kombinasyonundaki (8.45 kat) artis en yiksek
bulundu (p<<0.05). Bu sonuglara gbre prostat kanser
hiicrelerinde gemsitabin + oxaliplatin
kombinasyonunun sisplatin ile kombinasyonuna gére
daha CASP3 mRNA ckspresyonunu yiksek diizeyde
indikledigi gorilmektedir. Oxaliplatin  agisindan
karsilastirildiginda ise her iki hiicre hattinda da tek
basina  ve gemsitabin + oxaliplatin
kombinasyonunun istatistiki olarak CASP3 mRNA
diizeylerini artirdigt tespit edilmistir. Elde edilen bu
sonuclar gemsitabinin bir diger platin temelli

kemoterapdtik olan oxaliplatin ile kombinasyonunun
guvenilirligi ve tolere edilebilitliginin = daha fazla
oldugu  bildirimleri ile uyumlu bulunmaktadir
(Santisteban ve ark., 2008, Li ve ark,. 2011, Lee ve
ark., 2014). Platin temelli kemoterapétikler olan
sisplatin ve oxaliplatinin birbirlerinin tiirevi olmasina
karsin etkilerinin aynt olmadigt ayrica ¢esitli kanser
tiplerinde de etkinliklerinin farkli  oldugu ortaya
konmustur (Marasco ve ark., 2015). Genital
kanserlerde sisplatine gore oxaliplatinin daha etkin,
givenilir ve diisik nérotoksik profile sahip oldugu
belirtilitken (Kolomeyevskaya Nonna ve ark., 2014),
skuam6z hiicre karsinomlarinda ise etkinliginin
distik  oldugu ve rutinde sisplatinin  yerini
alamayacagl ifade edilmektedir (Fakhrian ve ark.,
2014). Benzer bir calismada ise ileti evre mide
kanserlerinde her iki ilacin da esit aktivite ve
toleransa sahip oldugu belirtilmektedir (Kim ve ark.,
2013). Calismada DU145 hiicre hattinda inkubasyon
sonrast ~ CASP8 mRNA  dizeyi  kontrolle
karsilastirildiginda sadece oxaliplatin ile oxaliplatin +
gemsitabin kombinasyonunda anlamli arttis bulundu
(p<0.05). PC3 hiicre hattinda inkubasyon sonrast
CASP8 mRNA  cekspresyon diizeyi kontrolle
karsilastirlldiginda gemsitabin hari¢ tim gruplardaki
artis ile bitlikte, oxaliplatindeki artis en yuksek
(10.48 kat) degere sahipti (p<<0.05). DU145 ve PC3
prostat kanser htcreleri her ne kadar androjen
bagimsiz olsalar da farkli sinyal molekilleri aktiftir.
Bu nedenle 6zellikle CASP8 mRNA dizeyini
sisplatinin DU145 hattinda etkilemezken PC3 hiicre
hattinda istatistik olarak artirdig1 gérilmektedir. Bu
sonuclar gostermektedir ki, yalnizca oxaliplatin  her
iki htcre hattinda da  CASP8 mRNA tzerinden
digsal yolagi uyarabilmektedir. Calismada DU145
hiicre hattinda CASP9 mRNA duzeyindeki en
yuksek artisin (4.34 kat) 72 saatlik uygulama ile
oxaliplatin + gemsitabin kombinasyonunda oldugu
belitlendi (p<0.05). PC3 hiicre hattinda ise , sisplatin
(3.89 kat) ve oxaliplatin + = gemsitabin
kombinasyonundaki (3.8 kat) artis en ylksek bulundu
(p<0.05). Bu verilere gore gemsitabin ve oksaliplatin
kombinasyonunun CASP9 tzerinden etkili olarak
daha dusik dozda sinerjistk etki gosterdikleti
sonucuna vanlmaktadir. Ayrica her 3 ila¢ ve
kombinasyonlarinin  her iki hicre hatunda da
CASPY tzerinden i¢  yolagt uyatabildigi
gorilmektedir. CASP3, CASP8 ve CASP9 mRNA
dizeyletine  bakildiginda  sisplatin  i¢sel  yolak
aracihfiyla CASP3'4 aktive ettigi ve oxaliplatin ise
etkisini CASPS8 iizerinden yani dissal yolak tizerinden
apoptozu indikledigi gérilmektedir. Bu bulgular
sisplatin ve oxaliplatinin hedef protein tizerinde farklt
bélgelere  baglanmak  suretiyle  aktivitelerini
gosterdikleri ifadesi ile desteklenmektedir (Marasco
ve ark. 2015). Sonug olarak ilk kez prostat kanseri
hiicrelerinde sisplatin ve oksaliplatinin tek baglarina
ve gemsitabin ile kombinasyonunun apoptoz Uzerine
etkisinin arastrildigr bu calismada, sisplatinin igsel
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yolak ile oxaliplatinin ise digsal yolak araciligiyla
apoptozu indikledigi ve oksaliplatinin sisplatine
nazaran hem tek basina hem de gemsitabin ile
kombinasyonunun apoptozu daha yiiksek seviyede
indtikledigi belirlendi. Bunlara ilave olarak ciddi yan
etkilerinden dolayt prostat kanseri tedavisinde
kullanimi sinurh olan sisplatinin yerine alternatif bir
kemoterapotik ilag olan oxaliplatinin  ve bunun
gemstabin ile kombinasyonlarinin tedavi amaclt
uygulanmasina iliskin daha ileri diizey arastirmalara
ihtiya¢ duyuldugu gérilmektedir.
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ABSTRACT

Much focus has been given on the use of herbs and herbal products to improve performance and to some extent the quality in freshly laid
eggs but limited data are available regarding the impact of herbs on storage quality of eggs. The present study was designed to evaluate the
effect of Mentha Piperita oil and mentha juice in feed and drinking water respectively, on egg quality traits in laying hens at different
storage intervals. A total of 252 Babcock laying hens were divided into 7 groups and each group was further divided into 4 subgroups
having 9 hens in each. Group A served as a control. Group A was fed basal diet without any supplementation. Group B, C and D were
offered diets supplemented with mentha extract @ 50, 100 and 200 mg/kg of feed while groups E, F and G diets were having same doses
of mentha juice in drinking water. At the end of the study (56 days), a total of 252 eggs (36 eggs from each group) were collected randomly.
84 eggs were analyzed at zero day of storage while other eggs were stored at 4°C temperature. Among these eggs, 84 were analyzed after 15
days and remaining 84 after 30 days of storage. The results revealed that egg quality traits like egg shell breaking strength (ESBS), yolk color
(YC), haugh unit (HU) and egg weight showed non-significant difference (P>0.05) among all the groups at different storage intervals.

Key Words: Egg Quality, Mentha piperita, Haugh unit, Yolk color, Egg shell breaking strength.

Yumurtact Tavuklarda Mentha Piperita(Nane) Ekstratinin ve Ozsuyunun Farkli Depolama
Zamanlarinda Yumurta Kalite Ozelliklerine Etkisi

oz

Yumurtact tavuklarda bitkilerin ve bitkisel dirtinlerin kullaniminin performans ve taze yumurta kalitesine etkileri izerine ¢alismalar yapilmis
olmasina ragmen depolama kalitesine tizerine etkileri hakkinda oldukea smnirlt bilgi mevcuttur. Calisma; Mentha Piperitackstraktinin ve
Szsuyunun sirastyla yem ve su katkist olarak kullandmastnin farkli depolama siirelerinde yumurta kalitesine etkisini arastirmak amaciyla
planlanmustir. Calismanin hayvan materyalini 252 Babcock ikt yumurta tavugu teskil etmistir. Hayvanlar 7 ana gruba ve devaminda 4 alt
gruba ayrilmis ve her alt grup 9 hayvandan olusmustur. A Grubu rasyonunda herhangi bir katki kullanilmamus ve kontrol grubu olarak
belitlenmistir. B, C ve D gruplart sirastyla nane ekstraktini 50, 100 ve 200 mg/kg dozlarinda yem katkist olarak; E, F ve G gruplari ise aynt
dozlarda nane Gzsuyunu igme suyu katkist olarak tiiketmislerdir. Calisma sonunda (56 giin) 252 yumurta (her gruptan 36 yumurta olmak
tizere) rastgele olarak toplanmustir. 84 adet yumurta depolama 6ncesi analiz edilmis, diger 6rnekler +4°C’de depolanmustir. Depolanan
yumurtalardan 84 tanesinin analizleri depolamanin 15 giiniinde, geri kalan 84 yumurtanin ise analizleri depolamanin 30 giiniinde yaptlmustir.
Calisma sonucunda yumurta kalite parametrelerinden yumurta kabugu kirlma mukavemeti, yumurta sarist rengi, haugh birimi ve yumurta
agirhig, farkli depolama stirelerinde gruplar arasinda istatistiksel farklilik (P>0.05) géstermemistir.

Anahtar Kelimeler: Yumurta Kalitesi, Mentha piperita, Haugh Birimi, Yumurta sarist rengi, yumurta kabugu kirtlma mukavemeti.

To cite this article: Rahman A. Gultepe EE. Uyatrlar C. Cetingiil IS. Igbal A. Bayram I. Effect of Mentha Piperita
(Peppermint) Extract and its Juice on Egg Quality Traits during Different Storage Time in Laying Hens Seafood Products.
Kocatepe Vet J. 2017; 10(1): 14-20.
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INTRODUCTION

Poultry sector is one of the vibrant sectors of
livestock and plays a vital role in economy of any
country. Poultry is a readily available source of
protein food comparatively cheaper and easier to
grow in short period of time. Although poultry
sector is well developed but still there is need to
strength it and make safer the poultry products for
human health. Poultry products like eggs and meat
are relishly consumed by all kind of people (adults
and children). Layer farming is one of the major
segments of poultry industry, raised for table egg
production. Unlike the external quality of eggs, the
internal quality of eggs starts to decline soon after
laid by the hens. As eggs are produced in million
numbers daily and it takes time till dissemination to
the end consumers after undergoing the storage to
avoid spoilage. The storage time and temperature
have critical impact on the egg quality parameters
(Samli et al. 2005) and the other important factors
which affect the quality of egg can be genetics
factors (Johnson and Merritt 1955) and age of the
flock (Williams 1992) . The quality deterioration
while storage, during distribution process, puts major
loss on farmer and or less liking of eggs by the
consumers. Quality of eggs can be measured by
analyzing albumen quality as a standard criterion (Jin
et al. 2011). Haugh unit is calculated by albumen
thickness and weight of egg (Haugh 1937), can serve
as another indicator of albumen quality (Jin et al.
2011). Albumen height or HU is maximum in the
freshly laid eggs while decreases with increase in
storage time (Jin et al. 2011). Changes in the egg
quality parameters like HU, yolk color, egg shell
breaking strength and others have direct link with
moisture loss through shell pores by evaporation and
also escape of carbon dioxide from egg albumen
(Hinton 1968, Shenstone 1968, Robinson 1987).
To prevent the egg quality losses during storage
times, the use of herbal products could be a useful
tool in the industry. Much focus have been given on
the use of herbs and herbal products to improve
performance and to some extent on the quality in
freshly laid eggs but limited research data are
available for the impact of herbs on the storage
quality of eggs. Many herbal products (Extracts,
essential oils or powders) have been use by many
researchers and found positive effects of these
products on performance parameters including egg
production and quality (Aji et al. 2011, Rahimi et al.
2011, Khan et al. 2012). Effect of herbal extracts on
egg quality traits, such as yolk composition, shell
thickness or Haugh Unit, were reported in limited
studies, whereas the majority of reports did not
identify substantial effects (Nichol and Steiner 2008,
Navid et al. 2013). Among these phytogenics,
Mentha may have a good potential to be used in
poultry. Mentha also known as mint belongs to

family Lamiaceae (mint family) (Hatley et al. 2004)
and has many species (13-18) (Bunsawat et al. 2004).
The chemical components of peppermint oil are
menthol, menthone, 1,8-cineole, methyl acetate,
methofuran, isomenthone, limonene, b-pinene, a-
pinene, germacrene-d, trans-sabinene hydrate and
pulegone (Leung 1980). Like other herbal products it
has good impact on performance and immune status
of poultry, especially in layers. Supplementation of
mint in feed of broiler result in improved growth
performance, FCR and immunity (Durrani et al.
2008) and spearmint extract may improve egg
production, egg shell thickness and yolk weight.
Pennyroyal (M. Pulegium) powder and its extract has
positive influence on egg production performance,
egg quality, blood biochemical and immunity
parameters in laying hens (Paymard et al. 2013).
Limited studies are available on the use of Mentha
Piperita extract and its juice in laying hens regarding
egg quality traits during storage conditions. Keeping
in view the above points, the present study was
designed to investigate the effect of Mentha Piperita
extract and its juice on egg quality traits during
storage in laying hens.

MATERIALS and METHODS

This study was conducted at the experimental animal
farm of Afyon Kocatepe University under the
Project approved by BAPK (15.SAG.BIL.23). The
ethics committee of faculty of Veterinary Medicine
approved the conduct of study under the case
AKUHADYEK-455.15, 21.05.2015. For this study
252 Babcock white laying hens were procured from
private Layer Farm. The age of the birds was 21
weeks. The birds were given 4 days adaptation and
preparation period in the new research place. Total
duration of study was 60 days (4 days adaptation
period and 56 days experimental period). Birds were
kept in cages and provided 16 hours light and 8
hours dark period during the whole study. Birds
were divided into 7 random groups containing 36
birds in each group and then each group was further
subdivided into 4 replicates containing 9 birds in
each. A basal diet was formulated according the
NRC (1994) recommendations to meet the bird’s
requirement. Group A served as control group and
was provided basal diet. Groups B, C, and D were
provided basal diet supplemented with mentha oil at
the rate of 50mg/kg feed, 100mg/kg feed and
200mg/kg feed respectively. While the groups E, F
and G was offered only basal diet but these groups
were provided drinking water containing mentha
juice at the rate of 50mg/L of water, 100mg/L of
water and 200mg/L of water respectively. The
mentha oil was procured from the commercial
private company. Mentha juice was extracted by the
blending of clean fresh mentha plant leaves and
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filtered for the use in experiment. Mentha oil was
mixed in the diet on the daily basis freshly along with
sunflower oil to prevent any loss or oxidative
spoilage. Similatly juice was also poured on daily
basis in fresh drinking water. Ad libitum feed and
fresh drinking water were provided during the whole
trial  period. Treatment protocol, ingredient
composition of feed and its calculated and analyzed
nutrient compositions are shown in table 1, 2 and 3
respectively. At the end of the study (56 days), 36
eggs from each group were collected randomly. Thus
a total of 252 eggs were collected randomly. 84 eggs
(12 from each group, 3 from subgroup) were
analyzed on the same day (Oday of storage) while
remaining 168 eggs were stored at +4°C. Half (84) of
the stored eggs (12 eggs from each groups by
random collection, 3 from each subgroup) wete
analyzed for egg quality parameters like egg breaking
strength (ORKA Egg Force Reader, EF 0468-2011),
haugh unit, egg yolk color and egg weight
(SANOVO Engineering Egg Analyzer, EA0333,
Denmark) after 15 days of storage and remaining
half of the eggs after 30 days of storage.

STATISTICAL ANALYSIS

Kolmogorov_Smirnov test was used to see the
normality  distribution of data. Logarithmic
transformation was used on the data which did not
show normality distribution. For independent
variables, one way ANOVA was applied using Post
Hoc with Bonferroni and Tamhane’s T2 according
to equality of variances. For dependent variables, to
see statistical differences repeated measures
ANOVA was used and post-hoc with Bonferroni
and Tamhane’s T2 according to equality of variances.
To determine significance P<0.05 was used.
Mean*SEM was showed in tables.

RESULTS

The results of the study showed that the egg shell
breaking  strength  remained  non-significantly
different (P>0.05) in all groups at O day, 15th day
and 30th day of storage, except group A which
showed significantly reduced (P<0.05) value at day
15th of storage in among the group analysis with
respect to time (Table 4). Similatly, the yolk color of
eggs also showed no difference (P>0.05) in all
groups during at 0 day, 15th day and 30th day of
storage (Table 5). Haugh unit results also showed
non-significant difference (P>0.05) between all the
groups during 0 day, 15th day and 30th day of
storage as compared with control group (Table 6).
The results of egg weight also showed no change
(P>0.05) in all groups as compared with the control
group during the whole study at O day, 15th day and
30th day of storage (Table 7).

DISCUSSION

In the present study, egg shell breaking strength
(ESBS) did not change significantly at 4°C storage
temperature during 0, 15 and 30 days storage period
as compared with control group between the groups
as well as among the groups with reference to
different time periods except in group A which
showed significantly reduced ESBS at 15th day of
storage while 0 day and 30th days ESBS remained
same. This trend among group A might have no
importance as other groups did not show any such
pattern. It has been reported that egg shell weight
and shell percentage decreased significantly with
increase in storage time (Jin et al. 2011) at 5°C and
29°C temperature while no change was observed at
21°C temperature. Similar findings wete published
by Samli et al. (2005). In another study, it was
reported that changes in shell weight were unclear
with increasing storage time till 10 days (Silversides
and Scott 2001). Likewise, in the present study no
decrement in ESBS has been observed during
different storage time at 0 day, 15th day and 30th day
in supplemented groups. The yolk color (YC) results
also showed no difference in mentha supplemented
groups as compared with the non supplemented
control group. It showed no effect of storage time
on egg yolk color but in another study yolk color
significantly decreased with increase in storage time
in normal fed groups (Jin et al. 2011) at 5°C while
similar to our results Maria Elena et al. (2000)
demonstrated that yolk color was not change during
different storage time periods at 4°C but changed
negatively at 20°C. In the present study both control
group and other mentha oil and juice supplemented
groups did not show any change in egg yolk color
during storage at different days. Haugh unit results
also showed no significant difference in all the
groups during different storage time periods of 0, 15
and 30 days. However, a prominent numerical
difference in HU was seen at different storage times.
The HU values showed numerically higher values
among the groups during 15th and 30th day among
the group when compared with reference to time of
storage, but showed even no numerical or very less
numerical difference in between the groups as
compared with control group at different storage
time periods. Similar to present study Jin et al. (2011)
described that in normal fed laying hens, eggs HU
did not change at 5°C with increase in storage time.
Some other researchers (Samli et al. (2005, Tona et
al. 2004, Akyurek and Okur 2009) also reported that
HU did not change with increasing storage time at
5°C but can decrease dramatically at higher
temperature. Egg weight also showed no change in
all the treatments groups even between the groups
and or among the group analysis at different storage
time periods. Similarly, Jin et al. (2011) has reported
no significant loss of egg weight with increasing
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storage time till 10 days at 5°C and 21°C temperatute
in normal diet fed layers. Our results were also
supported by the findings of Samli et al. (2005) and
Akyurek and Okur (2009) who also reported no egg
weight loss at 5°C temperature during storage of 10
days.The present study results showed no changes in
egg quality traits. Like our study, available literature
is also explaining that in normal diet fed laying hens,
there is no effect of storage time at 4C temperature,
but higher temperatures have detrimental effects on
egg quality. Although enough data is available on
the use of herbs and their products on egg quality
traits of freshly laid eggs but no data is available for
the use of herbal products on egg quality parameters
analysis during different storage time periods. More
research with multiple temperature and storage time
frame is needed to investigate the effect of different

dose levels of mentha oil and juice on egg quality
parameters at higher temperature which is causing
quality losses to eggs.

CONCLUSION

The result data from the current study indicated that
supplementation of Mentha Piperita oil and its juice
in the laying hen’s diet had no significant effect on
egg quality traits during storage for 15 and 30 days at
4°C. It is recommended to conduct more extensive
research studies to explore the effect of this herbal
product on egg quality parameters during prolonged
storage at higher temperature which are more
detrimental to egg quality traits.

Table 1. Dietary Treatment Protocol of different diets for different groups

Group Treatment

Treatment

A (control) Basal Diet

Basal diet supplemented with mentha oil 50mg/kg feed

C Basal diet supplemented with mentha oil 100mg/kg feed
D Basal diet supplemented with mentha oil 200mg/kg feed
E Basal Diet
F Basal Diet
G Basal Diet

Normal water

Normal water

Normal water

Normal water

Drinking water supplemented with mentha juice 50mg/L
Drinking water supplemented with mentha juice 100mg/L

Drinking water supplemented with mentha juice 200mg/L

Table 2. Ingredient Composition of Feed (%)

Feed Ingredients

Inclusion %

Corn

Sunflower meal
Soybean meal

Full fat soya
Limestone

Meat and Bone meal
Sun flower oil
Vitamin -Mineral mix*
Methionine

Salt

Rovabio**

Rovaphos***

52.0
8.1
12.2
12.0
9.0
3.7
1.5
0.25
0.15
0.3
0.1
0.7

*Providedper kg of diet:Vitamin A:12.000.000 IU, Vitamin D3:3.000.000IU, Vitamin E:35.000, Vitamin K3:3.500 , Vitamin B1:2.7501U,
Vitamin B2:5.5001U, Nicotinamid: 30.0001U,Ca-D Panthotenate: 10.000IU, Vitamin B6: 4.000IU, Vitamin B12-151U, Folic acid:1.0001U,
D-Biotin: 50IU,Cholin clorid:150.0001U, Manganese: 80.000mg, Iron: 60.000 mg, Zinc:60.000 mg, Copper:5.000 mg, Iodine:2.000 mg,
Cobalt: 500 mg, Selenium: 150 mg, Antioxidant:15.000 mg, **Provided per kg of diet: 10 million IU Beta xylanase, 17.5 million IU Beta

glucanase, ***Provided per kg of diet: 500.000 mg phytase
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Table 3. Analyzed and Calculated Nutrient Composition of Feed on Dry Matter Basis

Nutrient Analyzed (%) Calculated (%)
DM 89.88 88.50
Ash 14.29 13.50
Fat 6.85 6.50
CF 5.3 4.60
CP 18.60 18.00
Starch 28.11

Sugar 3.75

ME (Kcal/kg) 2721.87 2800
Ca 4.00
P 0.44
Na 0.17
NFE 44.84

Table 4. Effect of Mentha Piperita oil and its juice on egg shell breaking strength (ESBS) at 0, 15 and 30 days of
storage.

Groups ESBS 0 day ESBS Initial (15 day) ESBS Final (30t day) P

A 55.99£1.842 44.42%2.56> 49.10£2.73¢ 0.02
B 49.60%3.41 47.59£3.66 47.81£2.58 0.92
C 44.70£2.33 39.90£2.99 41.00£2.71 0.40
D 46.7212.11 44.29%+1.41 48.21£4.09 0.58
E 48.68£2.55 50.78£3.34 46.35£2.37 0.49
F 46.83£2.62 44.3211.84 47.13£3.28 0.44
G 47.96£3.06 43.92%1.53 49.64£1.20 0.21
P 0.09 0.15 0.42

Superscripts a,b,c indicates the significant differences (p<0.05) among the same group with respect to time.
A control, B supplemented with 50mg/kg, C with 100mg/kg of feed, D with 200mg/kg of feed, E 50mg/L, F 100mg/L and G 200
mg/L of drinking water

Table 5. Effect of Mentha Piperitaoil and its juice on yolk color (YC) at 0, 15 and 30 days of storage.

Groups YC 0 day YC 15% day YC 30 day P

A 11.18£0.58 11.60£0.78 12.09£0.49 0.70
B 11.67£0.58 11.30£0.94 13.22£0.22 0.07
C 11.67£0.57 12.50£0.68 12.73£0.43 0.24
D 12.09£0.37 12.33£0.40 12.73£0.41 0.50
E 10.42£0.51 12.20£0.81 12.64£0.41 0.06
F 11.92£0.29 12.33£0.55 12.42£0.53 0.31
G 11.67£0.55 13.00£0.17 12.73£0.33 0.11
P 0.28 0.64 0.72

A control, B supplemented with 50mg/kg, C with 100mg/kg of feed, D with 200mg/kg of feed, E 50mg/L, F 100mg/L. and G 200 mg/L
of drinking water

Table 6. Effect of Mentha Piperitaoil and its juice on haugh unit value (HU) at 0, 15 and 30 days of storage.

Groups HU 0 day HU 15 day HU 30t day P

A 63.5318.49 77.13+3.55 79.91+1.29 0.07
B 72.4813.84 72.51+6.87 76.5611.96 0.56
C 63.50%8.01 70.89%3.85 78.481+1.85 0.40
D 70.15%£5.85 79.00+1.64 70.85+4.17 0.29
E 69.52+5.71 76.241+1.30 73.94+1.80 0.41
F 50.40%8.36 72.1314.89 73.45+1.90 0.11
G 57.4319.74 78.17£3.71 73.581+1.63 0.06
P 0.32 0.69 0.08

A control, B supplemented with 50mg/kg, C with 100mg/kg of feed, D with 200mg/kg of feed, E 50mg/L, F 100mg/L and G 200 mg/L
of drinking water
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Table 7. Effect of Mentha Piperitacil and its juice on egg weight at 0, 15 and 30 days of storage.

Groups 0 day egg weight 15 day egg weight 30 day egg weight p

A 58.95+0.87 59.52+1.76 58.08+0.73 0.47
B 58.7410.70 61.16+1.73 59.1240.97 0.67
C 61.26+0.99 63.88+3.44 61.67£1.05 0.38
D 61.61+1.24 64.42+1.76 58.30+1.27 0.70
E 59.78+0.74 58.4411.03 60.78+1.28 0.40
F 61.67+1.42 62.39£2.70 62.09£2.55 0.34
G 58.39+0.85 59.99+1.40 58.20+1.24 0.16
P 0.08 0.24 0.22

A control, B supplemented with 50mg/kg, C with 100mg/kg of feed, D with 200mg/kg of feed, E 50mg/L, F 100mg/L and G 200 mg/L

of drinking water
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Tekirdag’da “Koloni Kayb1 Sendromu” Benzeri Kayip Goériilen
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Diinya’da on yildan fazla siiredir dikkat ¢eken koloni kayiplari, farkli etken ve faktdrlerin etkilesimi ile ortaya ¢tkan ar
sagligl sorunu olarak kabul edilmektedir. Bal arist koloni sagligini tehdit eden hastalik etkenleri arasinda viruslar, Nosewa
ceranae ve VVarroa destructor ciddi 6neme sahiptir. Bu calismada 2015 ve 2016 yillarinda Tekirdag ilindeki farkli artliklardan
gonderilen balarist numuneleti incelenmistir. Ornekler “koloni populasyonundaki beklenmeyen azalma veya ani koloni
kayb1” sikayetleriyle gonderilmistir. Buna gbre 17 anliktan gonderilen 510 bal arist 6rnegi, Deforme kanat virusu (Deformed
Wing Virns — DWV), Nosema cerenae ve 1 arroa destructor yoninden kontrol edilmistir. Bu arliklarin tamaminda varroosis
tespit edilitken, DWV 15 arilikta, N. ceranae ise 5 arilikta tespit edilmistit. DWV tespit edilemeyen iki arilikta N. ceranae da
tespit edilememistir. Bu arastirmada, ani koloni kaybt sendromuna benzer sekilde gorilen koloni kayiplarinda DWYV,
Nosema cerena ve Varroa destructora rastlanma oranlarinin arastirilarak bu konuda glincel veri saglanmast hedeflenmistir.

Anahtar Kelime: Bal aris;, DWV, Koloni Kaybi, Nosema, Vatroa

Investigation of Some Pathogens ""Colony Loss Syndrome" Resembled Losses Apiaries in
Tekirdag

ABSTRACT

Colony losses, which are remarkable in the world for more than ten years, are regarded as bee health problems arising from
the interaction of different factors and agents. The viruses, Nosema ceranae and 1/ arrma destructor among the disease agents
threaten the colony health, have significant importance. In this study, the honeybee samples delivered to our laboratory
from different apiaries in Tekirdag province between 2015 and 2016, were examined. Samples were sent by complaints
with "unexpected dectrease in colony populations or sudden colony loss". A total of 510 honey bee samples from 17
apiaries were tested for Deformed Wing Virus (DWV), Nosema cerenae and Varroa destructor. DWV and N.cerena were
detected in 15 and 5 apiaries, respectively while varroosis was detected in all apiaries. IN. ceranae was not be detected in the
DWYV negative two apiaries. In this study, it was concluded that considering the presence of DWV, Nosema cerena and
Varroa destructor in sudden colony losses resemble case, and it would be advantageous the precaution and treatment
strategies for bees against these pathogens.

Key Words: Honey bee, Colony Losses, DWV, Nosema, Varroa
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GIRIS

Bal anlart (Apis mellifera L.) ekosistemdeki dengeleyici
ve essiz polinatér rolleriyle vazgecilemeyecek
ekonomik ve biyolojik 6neme sahiptirler. Bal arilar
bal, polen, propolis, art siiti, balmumu, apilarnil ve
perga gibi ticari Uriinleriyle birlikte yetistiriciligi
vapilan tirler arasinda ekonomik agidan en yiiksek
degere sahip bocek turadir (Klein ve ark., 2007;
Aizen ve ark., 2009; Gallai ve ark., 2009; Cakmak,
2014). Sosyal yasam bicimiyle farkli bir varolus
miicadelesi sergileyen bal arilar, bazt patojenlere,
pestisitlere ve stres faktorlerine (Karahan ve ark.,
2015; Dussaubat ve ark., 2016) karst da oldukea
hassastir. Hastalik etkenlerine karst duyarlilik, arn
kolonisinin etkilesim halinde bulundugu farklt ortam
kosullarina, 1tk ve ckotip Ozelliklerine, yetistiricilik
tekniklerine, karsilasilan patojenin tlriine, miktarina
ve virulensine hatta kolonideki propolis miktari ve
kaynagina  varincaya kadar bircok  faktérden
etkilenmektedir. Bagta parazitler olmak tizere virus,
bakteri ve mantar gibi cesitli patojen etkenler ari
sagligint pestisitler ile sinetrjizma olusturarak daha
ciddi tehdit etmektedir (Evans ve ark, 2006; Simone
ve ark, 2009; Evans ve Spivak; 2010; Richard ve atk,
2012; Simone-Finstrom ve ark, 2012; Mondet ve
ark., 2016, Fine ve ark; 2017). Bilim adamlarini ve
treticileri yogun sekilde megsgul eden bal aris1 koloni
sagligt sorunlart on yili askin siredir dinya ile es
zamanlt olarak Turkiye’de de artan 6neme sahiptir
(Aydin ve ark., 2001; Akkaya ve Alkan, 2002;
Cakmak ve ark., 2003; Muz ve Muz, 2009; Van der
Zee ve ark., 2015; Brodschneider ve ark., 2016). Bal
arist koloni sagligi sorunlart artttkca bu konuda
vapilan #bbi aragtirmalarin, enfeksiy6z hastaliklar
tzerinde odaklandigi gérilmektedir (Genersch, 2010;
Genersch ve ark., 2010). Ozellikle 2006 yilindan
itibaren ¢ok sayida arastirmada “honeybee colony
collapse disorder (HCCD)” veya “honey bee
depopulation syndrome (HBDS)” (Cox-Foster ve
ark., 2007; Stoksad, 20072a; Stoksad, 2007b; Winfree
ve atk., 2007) olarak tanimlanan bu sendrom kisaca
farkl etkenlerin ortak etkilesimi neticesinde bal atist
koloniletinde is¢i att nifusundaki sira dist, ani
kayiplart nitelemektedir. Ancak dreticilerin  tam
olarak bu tanimlamalara uymayan fakat oldukea
benzer koloni kayiplari yasadiklart da bilinmektedir.
Giiniimiize kadar dinyada tanimlanan att viruslarinin
cogu Picornaviridae ailesindeki Disictovirirus ve Iflavirus
genuslart igerisinde siiflandirilan, pozitif polariteli
tek iplikcikli RNA viruslandir. Ozellikle Deforme
Kanat Virusu (DWYV) ve Siyah Kralice Hiicre Virusu
BQCV) gibi tirler arliklardan en ¢ok izole edilen
viruslardir. Bunun yaminda ar viruslan icerisinde
6zellikle DWV diger ar1 patojenleri ile birlikte tespit
edilme orant diinyada en yiiksek dolayisiyla en yaygin
bal arist virusudur (Zhang ve ark., 2012; Desai ve
ark., 20106). Iflavirus sinifinda yer alan DWV 30 nm
buytkligiinde tek iplikcikli pozitif polariteli bir RNA

molekili  icermektedir (Lanzi ve ark. 2000).
Dinya’da ik defa 1980 yilinda Japonya’da
tantmlanmustir (Bailey ve Ball, 1991). Bu viruslar bal
artlarinin farkl gelisim asamalarinda akut ve persiste
enfeksiyonlara yol acarak zayif, glicsiiz kolonilerin
olusmasina neden olurken, meydana gelen Slimlerle
de beklenmeyen koloni kayiplarinda (HCCD, HBDS)
rol oynarlar (Benaets ve ark., 2017). DWV arilarda
baslica kanat anomalilerinin olusumuna yol acar.
Akut enfekte arlar eksik kanatli, kanatsiz, kisa veya
burusuk kanatlt olduklanindan ugamazlar. Enfeksiyon
sonucu ana arllarda meydana gelen ovaryum
dejenerasyonuna baglt patolojiler koloni niifusunda
kayiplarin olusumuna neden olur (Gauthier ve ark.,
2011; Dainat ve ark., 2013). Patolojik durumdaki ar
sayst artttkca kovan ici ve kovan dist yapilmasi
gereken gorevler yerine getirilemediginden koloni
gelisimi yavaslamaya baslar. Bu durum diizelmedigi
takdirde  kolonilerde  tretim  durur, koloni
populasyonu zayifladik¢a koloni niifusunda gerileme
baslar. Sosyal canlilar olan bal arilart ortak bagisiklik
mekanizmast ve savunma davranist sergiledikleri icin
karsiagilan tibbi sorunlar hizla yikict etki gdsterebilir
ve koloniler aniden sonebilir (Evans ve Pettis, 2005;
Evans ve ark., 2006; Simone ve ark., 2009; Evans ve
Spivak, 2010; Richard ve atk., 2012, Simone ve
Spivak, 2012). Cogu virusa vektorlik yapan ve ar
hemolenfi disinda hicbir besin kaynag bulunmayan
Varroa destructor, ekonomik ve tbbi acidan c¢ok
onemli art akaridir. Varroa enfeste kolonilerde DWV
virulensinin ve koloni kayiplarinin ¢cok daha yiksek
oldugu bildirilmistir (Van der Zee ve ark., 2015;
Nazzi ve Le Conte, 2016). Akarin, ar izerinde actig
yara odaklarindan beslenirken tegument hasarina
bagli olarak degisik sekonder enfeksiyonlara kapi
actig bildirilmektedir (Kanbar ve Engels, 2005).
Farkh titleri bulunan Varroa akarinin, Tirkiye’deki
tir tespiti ve yayginligt  hakkinda  yapilan
arastirmalarda mevceut tirtin Varroa destructor oldugu
bildirilmistir (Aydin ve ark., 2003; Warrit ve ark.,
2004). Turkiye’de atiliklarda yayginlhigr yiksek olarak
bilditilen Varroa’ya karst miicadelede ¢esitli organik
asitlerin, sentetik insektisidlerin kullanimi ve etkinligi
tzerine yapilan calismalar da mevcuttur (Akkaya,
1996; Girisgin ve ark., 2010; Akkaya, 2014). Bal
artlarinin son yillarda gittikge artan 6neme sahip diger
bir patojeni Nosema ceranae, anlann bagirsaklarinda
neden oldugu hastalik tablosuna baglh olarak arlarin
beslenme, ugma ve koloni igerisindeki gdrevlerini
yerine getirmesine engel olmakta, koloni gelisiminde
yavaslama ve gerilemeye yol agmakta, temizlenmek
veya digkilamak Uzere ucan isci arlarin ¢ogu zaman
geri dénememesi sonucunda koloni populasyonunda
beklenmeyen dusislere yol agmaktadir (Doublet ve
ark., 2016). Gelisme ve tiretim sorununun yasandigi
bal arst kolonileri ile kis kayiplarmin  arttigs
arthklardan  siklikla izole edilmektedir. Ozellikle
Ispanya basta olmak iizere degisik merkezlerde
yapilan arastirmalar kolonilerde gorilen beklenmeyen
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kayiplarda Nosewa cerenagnin da  roli  oldugunu
gOstermistir (Wenning, 2002; Higes ve ark., 2009;
Bacandritsos ve ark., 2010;  Dainat ve ark., 2012;
Botias ve ark., 2013; Cepero ve ark., 2014). Nosema
cerenae ve DWYV  miks enfeksiyonlarinda, hedef
hiicrelere 6nce DWV’nin girmesi durumunda her iki
patojenin sinerjizma gosterdikleri tespit edilmigtir
(Doublet ve ark., 2015; Zheng ve ark., 2015). Bu
arastirmanin amact Tekirdag ilinde “ani koloni kayb1”
gOrilen arliklarda séz konusu art patojenlerinin
aragtirilmasi, Ureticilerin sikayetleri hakkinda kanita
dayalt sekilde bilgilendirilmesidir.

MATERYAL VE METOT

Bal Aris1 Ornekleri Arastirmada kullanilan bal arist
ornekleri, 2015-2016 yillarinda Tekirdag ilindeki
arihiklarda beklenmeyen sekilde koloni gerilemesi
veya ani kayiplar yasayan iireticilere aittir. Ornekleme
asamasinda Ureticiler y6nlendirilmemistir. Bu
ornekler arliklarinda sorun oldugunu disiinen
treticiler tarafindan, problem yasanan kovanlardan,
anormal olduklart  kanaatiyle toplanmustir.
Arastirmada kullanllan numuneler; génderilen petek
ornekleri, plastik pet sise icerisindeki canli ve/veya
Oli arilardan olusmaktadir. Calisma materyali olarak
canli ve Oli isci arlar kullandmistir. Calisma
materyalinin saglandigt 17 ariliga ait 510 adet bal artst
orneginden her bir ariligt temsilen 10 adet canl, 10
adet olu ar analiz zamanina kadar -80 °C’de
muhafaza edilmistir

Orneklerde Viral tan1 Muhafaza edilen bal arist
orneklerinden, her bir ariligl temsilen bes adet canlt
ve bes adet Ol arlardan toplam on tane alinarak tek
tek homojenize edildi. Homojenizasyon daha énce
bildirilen yoéntemle (Muz ve Muz 2009) PBS
icerisinde gerceklestirildi. Santriftij sonrast alinan 200
ul stipernatant viral RNA’nin eldesi amaciyla ticari
bir kit (Gene]ET Genomic DNA Purification Kit,
Thermo) kullamilarak RNA  ekstraksiyonu yapildi.
RNA ekstraksiyonu kitin kendi prosedirine uygun
olarak gerceklestirildi. Elute edilen stvidan toplam 5
ul RNA RT-PCR amaciyla kullanildi. cDNA sentezi
ticari bir kit (First Strand ¢cDNA Synthesis Kit,
Thermo) kullamilarak, kitin kendi prosediriine uygun
olarak yapildi. PCR testleri de, daha 6nce bildirilen
DWYV helikaz enzimini kodlayan gen spesifik primer
ciftleri (Berenyi ve ark 2006) kullanilarak viral tam
gerceklestirildi. Toplam 30 pl hacimde hazitlanan
PCR kansimu igerigi; 5 ul cDNA, 2 tnite Taq
polimeraz  (TrueStart Hot Start Taq DNA
Polymerase, Thermo), 10xTaq buffer, 2mM MgClo,
200 umol dNTP miks ve her bir primerden 300 pmol
olusmaktadir. Hazirlanan karistm Muz ve Muz (2009)
bildirilen 1s1 ve stre sartlarinda reaksiyona tabi
tutuldu. Cogaltilan reaksiyon Urtnleri 5pg/ul
oraninda ethidium bromide iceren %/1’lik agaroz
igerisinde yurutilerek UV 15181 alinda goriintilendi.

Orneklerde Nosema cerenae ve Varroa
destructor tanis1 Homojenat sivisindan alinan 200
ul stvi gDNA eldesi icin kullanildi. Bu amagcla ticari
bir kit (Gene]ET Genomic DNA Purification Kit,
Thermo) kullanim rehberine uygun sekilde ¢alisildr.
Elde edilen gDNA  Nosema ceranae  spesifik
oligontikleotid primer ¢ifti kullanilarak (Martin-
Hernandez ve ark., 2007) PCR testi gerceklestirildi.
Hazirlanan PCR kansim icerigi ve reaksiyon 1s1
sartlart Muz ve ark (2010) bildirildigi gibi yapilds.
Cogaltilan  reaksiyon uriinleri Sug/ul  oraninda
ethidium bromide iceren %1’lik agaroz icerisinde
yurttilerek UV 15181 altinda gorintilendi. Bal artst
numunelerinin génderildigi seffaf numune siseleri
once Varroa destructor varligy yoninden ciplak gozle
makroskopik olarak incelenmis ardindan arilar bir
pens yardimtyla tutulup stereomikroskop altinda
incelenmistir.

BULGULAR

Ornek gonderilen 17 arliktan 15%inde  (%88,23)
DWV, 5inde (%29,41) Nosema cerenae ve tamaminda
Varroa destructor bulundugu tespit edildi. Goénderilen
bal arist Ornekleri arasinda canlt ve Oli olarak
dondurulan ardarin  DWV  analizi  sonuclarinda
farklilik bulundu. Virus tespiti icin analiz edilen bal
arist  Ornekleri  arasinda  sadece canli  olarak
dondurulan  numunelerde DWV  porzitifligine
rastlandi. Nosema porzitiflilik sonuglarinda ise aym
kolonideki canli ve Oli art numunelerinde fark
olmadig1 tespit edildi. Nosema ceranae pozitif bulunan
orneklerin  tamaminda DWV  porzitifligi saptandi.
DWYV bulunmayan iki arilikta (%11,76) da N. ceranae
tespit edilemedi. Tum atliklarin Varroa destructor ile
enfeste oldugu belirlendi. Orneklenen ariliklardan 5%
(%29,41) her t¢ patojen igin pozitif iken 10’u
(%58,82) iki patojen icin pozitif olarak bulundu.

TARTISMA ve SONUC

Dinya genelinde HCCD olarak tanimlanan bu
sendroma ¢ok benzeyen semptomlarla seyreden
koloni kayiplari yasanmaktadir. Bu ikiz tablo baz
literatiirlerde kisaca “HCCD benger?” ifadesiyle tarif
edilmektedir (Hristov, 2014; Patvanov ve Rusenova,
2014; Pries ve ark., 2016). Her iki soruna baglt koloni
kayiplarinin ariliklarda birlikte gorilip goriilmedigi
ve klinik epidemiyolojileri hakkinda bazi arastirmalar
bulunmaktadir. Hristov'un (2014) bildirdigine gore,
Bulgaristan’da gériilen koloni kayiplarinin HCCD ile
baglantisi arasturilmistir. Meydana gelen OSliimlerin
gercek nedenlerinin on vakada pestisit zehitlenmest,
on vakada varroosise bagl kayiplar, alt vakada
nosemosis baglt kayiplar, altt vakada acliktan dolay:
olim ve tg¢ vakada ise aricilarin teknik hatalarindan
dolay1 6limler yasandigt ve HCCD nin tarifine kesin
olarak uyan bir vakaya rastlanmadigini da bildirmistir
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(Hristov, 2014). Bunun gibi Pires ve ark. (2016)’da
HCCD benzeri kayiplar yasandigini ancak bunun tam
olarak HCCD seklinde tabir edilemeyecegini
belirtmistir. Tirkiye’de kolonilerde hastalik olusturan
etkenler hakkinda yapilan saha c¢alismalarinda an
populasyonlarindaki bal arist viruslar, Nosema tirleri
ve Varroa  destructor  enfestasyonlanmin  yayginhg:
aragtirilmis, bu patojenlerin varliklart hakkinda farkli
sonuglar elde edilmistir. Turkiye’de VVarroa destructora
% 6,2 ie %100 arasinda degisen oranlarda
rastlanddigt  bildirilmistir (Balkaya ve ark, 2016).
DWV varlign Turkiye’de ilk defa 2006 yilinda cok
yogun koloni kayiplart yasanan Dogu Akdeniz
bélgesinde tespit edilerek 2008 yilinda resmen
tantmlanmistir (Muz ve Muz, 2008). S6z konusu
calismada kolonilerde DWV’ye rastlanma orani
%100 olarak belirtilmistir. Bunun disinda DWV
hakkinda yapilan arastirma sayist oldukea sinirlt olup
Hatay ve Ordu illerinde 2009 yilinda (Muz ve Muz,
2009; Gilmez ve ark., 2009) ve ayrica 2015 yilina ait
aragtirmalarda DWV varlig tespit edilmistir (Tozkar
ve ark., 2015). Nosema turtlerinin molekiler tanist
amaciyla Turkiye’de farkl calismalar
gerceklestirilmistir (Muz ve ark., 2010; Utiik ve ark.,
2010; Whitaker ve ark., 2010; Muz ve ark., 2012;
Utik ve ark, 2016; Biyik ve ark, 2017).
Turkiye’deki kolonilerden Nosewa ceranae ile Nosema
apisin ilk molekdler teghisi ve genetik ayrimi 2010
yilinda bildirilmistir (Muz ve ark., 2010). Koloni
kayiplar1 hakkinda 2010 yilinda gerceklestirilen bir
aragtirmada, Hatay ve Adana yoresi anliklarinda
Varroa destructora rastlanma  orant %98, Nosema
ceranae’ya rastlanma orant %12,9 olarak tespit edilmis,
kolonilerin %52,3’t ise sagliklt olarak bildirilmistir
(Yalcinkaya ve Keskin, 2010). Farkli agidan yapilan
bir anket calismasinda ise kislatma nedeniyle yasanan
koloni kayiplari, 2008-2009 yillart arasinda %14,5,
2009-2010 yillan arasinda %18,9 ve 2010-2011 yillart
arasinda ise %12,6 olarak bildirilmistir (Tunca ve
ark., 2016).  Mevcut aragtirmada, koloni kaybi
benzeri sorunlar yasayan 17 arliktan gonderilen 5
ornekte  (%29,41) Nosema ceranac’ya  rastlanirken
gonderilen 6rneklerin hepsinin  Varroa destructor ile
enfeste olduklari tespit edilmistir. Ttrkiye’de bal arist
viruslan hakkinda yapilan bir arastirmada (Gilmez ve
ark., 2009) DWV nin sadece Varroa destructor ile
enfeste kolonilerde bulanacagi bu nedenle diger
kolonilerin DWWV ari  saglikli olarak  kabul
edilebilecegi bildirilmistir oysa koloniler arasinda
DWV’nin bulasma yolu sadece Varroa destructor
olmadigt  farkli  kaynaklarda  bildirilmektedir.
Kolonilerde DWYV bulasikligt icin Varroa destructor
enfestasyonu 6n sart degildir. Bununla bitlikte, DWV
ve Varroa destructor bitlikteliginin ar sagligindaki riski
arttirdign  farkli yonleriyle tartigilarak actklanmustr
(Yue ve atk., 2007). DWV kovan igindeki farklt an
trtinlerini de kontamine etmektedir. Ornegin ari
suti, polen ve bal DWV ile kontamine
olabilmektedir. Yine saglkli arlar tarafindan kovan

disindan getirilen polen Grneklerinde de DWV
bulunabilmektedir (Singh ve ark., 2010; Mazzei ve
ark., 2014). DWV’nin bulagmasinda tastyict ana ari,
erkek art spermast, tagiyict vektdr varroa, virus
kontamine besinler rol oynamaktadir (Yue ve
Generich, 2005; Fievet ve ark., 2006; Yue ve ark.,
2006, 2007; Yanez ve ark., 2012; Amiri ve ark.,
2016). Dinya’da koloni kaybt goriilen ya da buna
benzer sorunlar yasanan arnliklarda tespit edilen
DWV  ve Nosema ceranae oranlart  degisiklik
gostermektedir. Bazi arastirmalarda DWYV ve Nosenza
ceranae birlikteliginin koloni kayiplarinda daha ciddi
sorunlara yol actigi iddia edilirken (Johnson ve ark.,
2009; Bromenshenk ve ark., 2010), hedef hicrelere
6nce DWV’nin girmesi durumunda her iki patojenin
sinerjizma gosterdigi de tespit edilmistir (Doublet ve
ark., 2015; Zheng ve ark., 2015). Sonug olarak bu
arastirmada bal arist koloni kaybi (HCCD) benzeri
sorunlarin yagandigi ariliklardan génderilen bal atisi
ornekleri  bazt  hastalik  etkenleri  acisindan
incelenmistir. Artliklarin timinde (%100) 1arroa
destructor  enfestasyonu, %88,23’inde  DWV  ve
%29,41’inde ise Nosema ceranae tespit edilmistir. Buna
gbre koloni kaybt benzeri sorunlara karst tedbir
olarak mevcut patojenlerin varligt g6z Oniinde
tutularak basta Varoa destructor muicadelesi olmak
tzere, Nosema ceranac’ye karst koruma ve tedavi
tedbirlerinin yant sira viral hastaliklarin yayilmasina
engel olacak sekilde “iyi ariciik uygulamalarina”
dikkat edilmesi 6nerilmektedir.
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Oz

Paratiiberktloz, Mycobacterium avium subsp. paratuberculosis tarafindan olusturulan enfeksiyéz bir hastaliktir.  Baslica evcil
sigirlarin, koyun ve kegilerin bir hastaligidir. Yant sira etken vahsi ve egzotik ruminant tiirlerinde de enfeksiyona neden
olabilmektedir. Paratiberkiloz, 6zellikle siit sigir1 isletmelerinde, 6nemli ekonomik kayiplara neden olan hastaliklarin
basinda gelmektedir. Hastaligin klinik formu kronik ishal ve kilo kaybr ile karakterizedir. Bununla birlikte paratiiberkiiloz,
klinik hastalik dénemi 6ncesi, uzun bir subklinik evreye sahiptir. Bu dénemde stiriideki saglikli bireyler enfekte hayvanlar
tarafindan kontamine edilir. Insanlarda gézlenen Crohn’s hastaliginin etiyolojisindeki olast rolii nedeniyle hastaligin
potansiyel zoonoz karakterde oldugu da rapor edilmektedir.

Anahtar Kelimeler: Crohn’s Hastaligi, ELISA, Johne’s Hastalig1, Paratiberkilozis, Stt Sigiri, Ttberkilozis.

Paratuberculosis in Dairy Cattle

ABSTRACT

Paratuberculosis is an infectious disease caused by Mycobacterinm avium subsp. paratuberculosis. It observed mainly in domestic
cattle, sheep and goats. Besides, the disease can lead to infection in the wild and exotic ruminant species. Paratuberculosis,
especially in the dairy business, is one of the diseases which cause significant economic losses. Clinical form of the disease
is characterized by chronic diarrhea and weight loss. However, paratuberculosis has a long subclinical phase prior to
clinical disease. During this period, healthy individuals in the herd are contaminated by infected animals. Because of the
possible role in the etiology of Crohn's disease in humans that the disease is reported to be potentially zoonotic character.

Key Words: Crohn’s Disease, ELISA, Johne’s Disease, Paratuberculosis, Dairy Cattle, Tuberculosis.
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GIRIS

Paratiberkiiloz  (pTB) ik kez sigirlarin  ince
bagirsaginda  1895°de  tespit edildi (Johne ve
Frotingham 1895). Baslangicta, tiiberkiiloz etkenine
benzeyen bu bakteri (MAP) tiiberkiilozun atipik bir
formu olarak tanimlandi. 1906 yilinda etkenin
tiberkiiloz etkeninden farkli oldugu tespit edilmis
olup, Pseudotiiberculosis — Enteritis  olarak  yeniden
isimlendirilmistir (Bang 1906). Asit-faz nitelikte bir
bakteri olan MAP sigir diskisinda ortalama bir yil
streyle canli kalir (Baumgartner ve Khol 2000).
Paratiiberkiloz  (pTB) stut sigirr  isletmelerinde
ckonomik kayiplara neden olan en Onemli
hastaliklardan biridir (Hasanova ve Pavlik 20006).
Hastalik sigirlarda uzun bir subklinik evreye sahiptir.
Diskida etken cogu enfekte sigirda iki yasindan dnce
tespit edilemez (Eddy 2004, Osterstock ve ark.
2010). Bu doénemde hasta sigir siirideki saghkli
hayvanlan enfekte etmeye devam eder (Baumgartner
ve Khol 20006). Bahsedilen bu erken enfeksiyon
doneminde, ruminantlarda klinik semptom
gbzlenmez (Allaker ve Kapas 2003). Hastalik
kroniklestikce etken lenf yumrularina yayilir ve klinik
semptomlar ortaya ctkar. Hastaligin baslica bulgulart
arasinda ishal ve kilo kaybi sayilabilir (Eddy 2004).
Paratiiberkiilozun konak dagilimi olduke¢a genistir.
Baslica sit sigirlarinda goriilen bir etken olarak
bilinmektedir. Ancak Muflon (Machackova ve atk.
2004), Manda (Sivakumar ve ark. 2005) ve
Devellerde de (Selbitz 2002) bu hastalik rapor
edilmistir. Yant sira, ruminant olmayan bazi hayvan
tirlerinde de bu hastaliga rastlanmustir (Judge ve ark.
2005). Son yillarda, insanlarda gorillen Crohn’s
hastaliginin  etkeninin  de MAP oldugu rapor
edilmektedir (Pickup ve atk. 2004).

Yayginhik

MAP1n bélgesel ve tilkesel prevalanst degisiklik
gostermektedir. Diinya tizerinde bircok tlkede pTB
varligt tespit edilmigtir. Paratiiberkiloz prevalanst
Almanya icin  %84.7 olarak rapor edilirken,
Avustralya’nin  bir bolimiiniinde ise bu hastaliga
rastlanmadigt  bildirilmektedir. Isve¢’te yapilan bir
calismada ise pTB prevalansinin asgari dizeyde
oldugu belirtilmistir. Siit sigirlar tizerinde yiirttilen
arastirmalar paratiiberkiloz prevalansinin Danimarka
icin %47, Kanada icin %43, Amerika Bitlesik
Devletleri i¢in ise %50 oldugunu ortaya koymustur
(Collins ve ark. 1994, Jakobsen ve ark. 2000, Van
Leeuwen ve ark. 2001, Hacker ve ark. 2004).

pIB siit sigirlarinda ciddi verim kayiplarina neden
olan en o6nemli enfeksiy6z nedenlerden biridir.
Ulkemizde de pTB ile ilgili calismalar yapilmakta ve
gincelligini korumaktadir (Civelek ve ark. 2009,
Oztiirk ve ark. 2010, Yiddiim ve Civelek 2013,
Makav ve Gokee 2013).

Bulasma

Hastaligin yayilmasindaki en 6nemli faktor, enfekte
hayvanlarin  digkilart ile bulastk yem ve sularin
tiketilmesidir ~ (Smith  2001). Dogum sonrast,
anneden yavruya olan fekal ve oral bulas, hastaligin
yaytlmasindaki en 6nemli faktérdiir (Whitlock ve ark.
1986). Yam sira, buzagilarin dogum sonrasi anne ile
beraber barndirilmasi ve direk anneyi emerek siit
almasi enfeksiyonun gecisinde 6nemlidir (Cetinkaya
ve atk. 1997). MAP enfekte disi hayvanlann siitiinde
de bulunabilir. Yam sira, yeni dogum yapmis
sigirlanin - kolostrumunda  da  MAP  etkenine
rastlanmistir. Yeni dogan buzagilar etkeni kontamine
anne memesinden direk alabilir. Siit ve kolostrumun
pastorizasyonu bulas ihtimalini azaltmaktadir. Fakat
MAP vyayilimi tam olarak 6nlenemez (Baumgartner
ve Khol 2006). Yapilan calismalar, genc buzagilarin
diskilart  ile de bakterinin yayabildigini ortaya
koymustur (Weber ve ark. 2005).

Besleme hatalari, gebelik dénemi ve yiksek siit
verimi vb stres faktotleri, uzun siirecli kortikosteroid
kullanimlart  paratiiberkilozun  klinik  formunun
ortaya ¢tkmasinda tetikleyici unsutlardir (Eddy 2004).
Hastalik ii¢ devrede incelenebilir. Sessiz donerns; alinan
diskt 6rneklerinde etken tespiti zordur. Bununla
birlikte sindirim kanali doku kiltirlerinde etken
tespit edilebilir. Bu ddnem, iki yasindan itibaren,
uzun bir stiire devam edebilir (Smith 2001). Subklinik
donen, kilo kaybi ve ishal bu evrede gbzlenmez
(Stricklands ve ark. 2005). Bu ddénemdeki enfekte
hastalar digkilan ile enfeksiyonu yayar. Strintn
tamamu subklinik dénemde enfekte olabilir. Bu evre
birka¢ yil stirebilir. Kinik donens; klinik semptomlar
bu evrede gorilir. Kilo kaybt ve siddetli ishal ile
karakteristiktir (Eddy 2004).

Tam

Klinik paratiberkiilozun tanist semptomlar, anamnez
ve nekropsi sonugclart ile konur. Bulgu géstermeyen
vakalarda teshis amacli laboratuvar testlerden
yararlanilir. Bununla bitlikte 6zellikle genc sigirlarda
kullanulabilecek spesifite ve sensitivitesi yiiksek bir
test ise bulunmamaktadir (Baumgartner ve Khol
2006). pTB tansinda giintimiizde baglca kiiltir,
PCR, immunite testleri ve serolojik testlerden
yararlamlmaktadir (Baumgartner ve Khol 2006,
Civelek ve ark. 2009, Mecitoglu ve Demir 2012).
ELISA tamda en sik kullanilan metottur.

Otopsi Bulgular:

Enfekte sigirlarda gastrointestinal sistem ve lenf
nodiillerinde lezyonlar gelisir. Ileum cidarindaki
kalinlasma tipiktir. Barsak kivrimlarinin beyin benzeri
gbrinim almast bu hastalik ic¢in karakteristiktir.
Ayrica, viicut bosluklarinda serdz effiizyon da tespit
edilir (Osterstock ve ark. 2010).
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Ekonomik Onem

pIB ekonomik acidan 6nemli kayiplara yol agan ve
tedavisi ise bulunmayan bir hastaliktir. Hastaligin
infertilite, —mastitis vd. subklinik  problemleri
tetiklemesiyle birlikte maddi kayip daha da artar.
ABD’de enfeksiyonun ekonomiye senelik zararnin
250 milyon dolar civarinda oldugu rapor edilmistir
(Sharma ve ark. 2008). Turkiye’de ise farkli caligmalar
vapilmakla birlikte, hastaligin tlke genelindeki
prevalanst tam olarak belirlenmemistir. Dolayistyla
bu hastaligin neden oldugu etkiler iilkemiz agisindan
net olarak bilinmemektedir (Mecitoglu ve Demir
2012).

Koruma ve Kontrol

Kesin tedavisi giinimiiz kosullarinda olmayan bu
hastaliktan korunma ve kontrolde, MAP pozitif
oldugu  tespit edilen  hayvanlarin = siriidden
eliminasyonu &6nem arz etmektedir. MAP negatif
striilerde ise olast bir bulasin 6nlenebilmesi icin
gerekli tedbitler alinmalidir. MAP stipheli sirilerde,
farklt zamanlarda, birkag farklt serolojik test ile etken
varliginin arastirilmast ve olast subklinik vakalarin
erken teshisi 6nerilir (Baumgartner ve Khol 2000).
Stiriilerde pTB’nin varligl; >1.5 yil yasht hayvanlarda
altt ay araliklarla gerceklestirilecek ELISA, bakteriyel
kiltiir ve diskt PCR tarama yontemi gibi metodlar
kullanilarak arastirilmalidir. pTB stipheli veya pozitif
ciftliklerde ek hijyen tedbirleri alinarak, stiri ici ve
dist yayllimin Oniine gecilmelidir. Subklinik enfekte
hayvanlar sagliklilardan ayrilmali, verim kaybi/klinik
semptom gbsteren subklinik enfekte hayvanlar
siriden elimine edilmelidir. Alinacak tedbitler
baslica yeni doganlara hastaligin  bulagmasint
engellemeyi amagclar. Dogum sirasinda uygulanan
hijyen prosediirii ve yeni dogan buzagilarin anneden
ayrilmast  kontaminasyonu kismen azaltmaktadir.
Ayrica, antijen ve antikor negatif ve pozitif
annelerden  dogan  yavrulann  ayrt  yerlerde
barindirilmast  ile hastaliktan kismen de olsa
kotunulmus olunur. Yeni dogan beslenmesinde
antijen-antikor negatif annelerden alinan
kolosttumun kullanilmasi 6nerilir. Damizlik amacli
negatif bireyler tercih edilmelidir. Eradikasyon
uygulanan ciftliklerde, iki yil boyunca besleme
strasinda gen¢ ve yash hayvanlar mutlak aynlmalidir.
Geng sigirlarda kullandan ekipman ayrt olmali ve
dezenfeksiyon ve biyogtuvenlik kurallarina riayet
edilmelidir. Hayvan hareketlerine sinir getirilmesi ve
mevcut siiriillerin pTB varligr yoniinden arastirilmast
ile MAPten ari bélgeler olusturulabilir  ve
paratuberkiiloz yayillimt 6nlenebilir (Baumgartner ve
Khol 2006, Yidirim ve Civelek 2013).

SONUC

Subklinik pTB’li hayvanlar hastaligi saglikli olanlara
bulastirma egiliminde olmalart nedeniyle 6nemlidir.

Hastaligin zoonotik potansiyeli ve pastorizasyona
dayanikliigt g6z  Oniinde  bulunduruldugunda,
ozellikle siit sigir1 yetistiriciliginin  yogun yapildig
bélgelerde subklinik enfeksiyon vathiginin  ortaya
konmast 6nem arz eder (Yildiim ve Civelek 2013).
Subklinik enfekte sigirlann baglica siit ve diskist ile
ortama yayilan etkenler insan sagligi icin olast
tehdittir (Pickup ve ark. 2004, Yildirim ve Civelek
2013).Sit  sigirlarinda hastaligin - prevalansin
tespitinde strli bazlt kullanilabilecek en ucuz ve en
uygulanabilir test ginimizde ELISA’dur.
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ABSTRACT

Food related diseases areon the rise and the safety of food is still an increasingly important public health issue in worldwide. Seafoods
are particularly suitable for both microbiological spoilage and biochemical deterioration so it is essential to develop proper strategies to
protect these products” safety, maintain the higher quality and also extend their shelf life. There are number of techniques for protecting
the seafoods safety but especially biopreservation is pointed out to maintain the higher quality and minimum effects on nutritional
values, extending shelf life and stabilizing the organoleptic properties. With the increasing antibiotic resistance problem and awareness of
the risks of chemical presetvatives for public health, bacteriocins have attracted a considerable attention. Due to their naturally produced
structure, bactetiocins are much more admissible by consumers. The inhibition of the foodborne pathogens by bacteriocins has been
studied by several researchers. Eventually, nisin and sakacin P are the most studied bacteriocins, but the other bacteriocins like
curvaticin, carnocin, bavaricin, and divergicin also studied for potential applications in seafood products. In this review, it is aimed that
to summarize the bacteriocin applications as an antimicrobial agent in seafood products.

Key Words: Bacteriocin, Biopresetvation, Foodborne Infections, Nisin, Seafood.

Deniz Uriinlerinde Bakteriyosin Uygulamalarinin Clostridium botulinum ve Listeria
monocytogenes Uzerine Etkileri

oz

Guniimiizde, gida kaynakli hastaliklar artis géstermekte ve giivenilir gidanin 6nemi gittikce daha Gnemli hale gelen bir halk saghgi
problemi haline gelmektedir. Diger yandan, deniz iriinleri hem mikrobiyolojik ve hem biyokimyasal bozulma ajanlarina karst oldukca
duyarlt triinler olmalart nedeniyle deniz tiriinlerinin giivenligi ve kalitesini saglamak, ayni zamanda raf émriinii uzatmak amaciyla etkin
muhafaza teknolojilerinin gelistirilmesi 6nemlidir. Deniz trtinlerinde kullanilabilecek alternatif gida muhafaza yontemlerini arasinda, raf
Omriiniin uzatimast ve hijyenik kalitenin saglayan, besinsel ve organoleptik agidan iirtinii en az etkileyen biyolojik muhafaza yontemleri
Ozelikle ilgi cekmektedir. Antibiyotik direngliligi endiselerinin yani sira, titketicilerin kimyasal koruyuculardan kaynaklanabilecek
potansiyel saglik risklerine olan duyarliligi dolayisiyla bakteriyosinlere olan ilgi artis gdstermistir. Bakteriyosinler dogal olarak tiretildikleri
iin tiiketiciler tarafindan daha kolay kabul edilmektedir. Bakteriyosinlerin gida kaynakli patojenleri inhibe edici etkisi birgok arastirmact
tarafindan calistlmaktadir. Sonug olarak, nisin ve sakacin P Gzerinde en fazla calistlan bakteriyosinler olmakla birlikte, curvaticin,
carnocin, bavaricin ve divergicin bakteriyosinlerinin de deniz tirtinlerinde potansiyel uygulamalari tizerinde ¢alistimaktadir. Bu derlemede,
bakteriyosinlerin antimikrobiyal ajan olarak deniz triinleri tizerine uygulamalarinin ézetlenmesi amaglanmistir.

Anahtar Kelimeler: Bakteriyosin, Biyokoruma ,Gida Kaynakli Infeksiyonlar, Nisin,Deniz Urtinleri.
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INTRODUCTION

The growing interest for advanced product quality
and longer shelf life of seafoods and products has
led the consumers consume safer and higher
qualified foods (Cortesi et al. 2009).1n this review, it
is aimed that to summarize the bacteriocin
applications as an antimicrobial agent in seafood
products. Despite of the new techniques and safety
assessments, there are wide range of preservation
techniques are available but the number of
foodborne illnesses are on the rise and the safety of
food is still an increasingly crucial public health
concern. It is declared by Centers for Disease
Control and Prevention (CDC) that each year about
48 million people get ill, 128,000 of them are
hospitalized, and approximately 3,000 of them lose
their lives as result of the foodborne diseasesinthe
United States (Anonymous 2016, Karthik et al.
2013).0n the other hand, due to the various nutrient
composition of seafood and their products, they are
particulatly suitable for both microbiological spoilage
and biochemical deterioration so it is essential to
develop proper strategies to protect these products’
safety, maintain the higher quality and also extend
their shelf life(Cakli and Kisla 2003, Jamuna et al.
2005, Ghanbari and Jami 2013). The processes, using
for the control of foodborne bacteria, are generally
not adequate for eliminating these bacteria that can
survive during traditionally processing such as
salting, canning or smoking of the seafoods and
products (Ghanbari and Jami 2013).Since seafood
products are consumed without heat treatment or
they are minimally heat-treated, it is very significant
to improve suitable preservation techniques to
provide their safety, quality and also improve their
shelf life (Soomro et al. 2002, Cortesi et al. 2009).
Biological = preservation means afood safety
development by means of using a natural microflora
or antimicrobial metabolites. With the increasing
antibiotic resistance problem and awareness of the
risks of chemical preservatives for public health,
bacteriocins have attracted a considerable attention.
Due to their naturally produced structure,
bacteriocins are much more admissible by
consumers (Galvez et al. 2010, Ghanbari and Jami
2013).Polypeptide  structured  bacteriocins  are
synthesized ribosomally by bacteriaand they are
assimilated by the digestionsystem to human
body and they have bacteriocidal activity. Since
food-related diseases are on the rise and the safety of
food is still an increasingly important public health
concern, using of bactetiocins, inhibit foodborne
pathogens without any adverse effects, has aroused
great interest. Only nisin is approved for using as
afood preservation agent by Food and Agriculture
Organization (FAO), but also there are plenty of
bacteriocins generated vialactic acid bacteria have
possible applications in foods (Cleveland et al. 2001,
Chen and Hoover 2003, Delves-Broughton 2005,

Kisla and Unluturk 2003).Especially Gram-negative
microorganisms cause the spoilage in fresh fish and
there are not a plenteous number of studies related
to using bacteriocins as a biological preservation
agent in these products. Spoilage and foodborne
pathogens like Clostridium  botulinum and  Listeria
monocytogenes may create apublic health danger in
these products. Several researchers have studied for
decreasing the risks related with these pathogens.
Eventually nisin and sakacin P are the most studied
bacteriocins, but the other bacteriocins like
curvaticin, carnocin, bavaricin, and divergicin also
studied for potential applications in seafood
products (Degnan et al. 1994, Einarsson and Lauzon
1995, Nilsson et al. 1997, O'Sullivan et al. 2002).
Limitation of L. monocytogenes in smoked and vacuum
packaged salmon with using bacteriocins has been
observed via different researchers. Sakacin P has
been demonstrated for its potential effects to
eliminating L. monocytogenes and use of  this
bacteriocin is familiar with seafood products (Katla
et al. 2002, Blom et al. 1997, Brurberg et al. 1997,
Eijsink et al. 1998, Ganzle et al. 1999, Aasen et al.
2000).For the elimination of L. wmonocytogenes in
smoked rainbow trout, nisin and sodium lactate
concentrations were analized in another study. Nisin
and sodium lactate concentrations were inoculated
into the trout before and after the smoking. Effects
of the treatments for organoleptic properties and
shelf life were also tested. The study showed that
nisin and sodium lactate are both effective for
inhibition of the L. monocytogenes when they were used
separatelyin smoked trout, however the treatment
was much more efficient when nisin and sodium
lactate using together. Whenever they were used
together, L. monocytogenes counts diminished from 3.3
to 1.8 log cfu/g in 16 days. Besides, the study
showed that the organoleptic properties of the trout
was not effected after the treatments and also the
treatments extended the shelf life for additionally 7
days of storage (Nykanen et al. 2000). Aasen et al.
(2000) analyzed the efficiency of nisin and sakacin P
treatments in smoked salmon and chicken meat.
They pointed out that due to their amphiphilic
structure, bacteriocins may be adsorbed by food
structure and exposed to proteolytic deterioration, so
this can restrict their use in preservation. They
observed that muscle proteins adsorbed less nisin
than sakacin P, however there was not a statistically
significant difference between nisin and sakacin P
according to their bacteriocin activity. Both in
chicken meat and smoked salmon,inhibition of L.
monocytogenes continued for 3 weeks, but salmons
exposed to proteolytic deterioration. They also stated
that nisin and sakacin P activities didn’t show a
difference in heat processed foodsat least 4 weeks. In
another study, sakacin P, nisin, and two strains of L.
sakei (one of them sakacin P producing and the other
is not) were analyzed for L. monocytogenes limitation in
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vacuum-packaged smoked salmon samples. Salmons
were observed during 4 weeks. In salmon samples
added only sakacin P, limitation of L. monocytogenes
was determined for one week. However, in salmon
samples added L. sake/ strain that can produce
sakacin P, limitation of L. monocytogenes was
determined. Also, both of the L. sake strains showed
bacteriostatic effect on L. monocytogenes throughout
the whole storage time. Whilst, in samples which
were added with the combination of sakacin P and
L. sakei strain That can produce sakacin P,
bacteriocidal effect was observed (Katla et al. 2002).
L. curvatus SB13 produce a bacteriocin called
curvaticin 13. Curvaticin 13 and nisin activities for
repressing the redevelopment of L. monocytogenes are
analized by Bouttefroy and Milliere (2000) in their
study. They observed that the combination of
curvaticin 13 and nisin caused higher inhibition
effect than their use in separately. In another study,
treatments of sprayed nisin to cod fillets, herrings
and smoked mackerels were studied for the
inhibition of C. botulinum. In the study, sporesof C.
botulinum Type E injected into packaged fishes and
observed statistically important delay for toxin
production at the temperatures of 10 and
26°C(Delves-Broughton 2005). Nisin was also
effective for L. monocytogenes in a carbon dioxide
atmosphere packaged smoked salmon. Besides, heat
treatment with the combination of nisin was not
harm to lobster meat’s organoleptic properties and
achieved better inhibition of L. monocytogenes than
when nisin and heat treatment were used separately
(Delves-Broughton 2005). As a means of extending
shelf life, benzoic and sorbic acids are
usually added for the production of brined
shrimps. Concerns about using organic acids
have given rise researchers to study about
the potential effect of bacteriocins for
brined shrimp preservation. Einarsson and
Lauzon(1995) analyzed the efficiency of
carnocin UI49, bavaricin A, and nisin Z for
shelf life improvement. According to the
study, carnocin UI49 was not effective for the
improvement of shelf life, whilst bavaricin A,
produced by Lactobacillus bavaricus M1 401, and nisin
Z prolonged the shelf life up to 16 and 31 days,
respectively. When brined shrimps were treated
with carnocin UI49, bavaricin A and a control
group with no preservatives, Gram-positive bacteria
dominated in the microflora. However in nisin Z
treated group Gram-negative bacteria dominated
during thewhole storage time (Einarsson and
Lauzon 1995). Divergicin M35, bacteriocin
generated by  Carnobacterinm  divergens M35,  was
isolated by Tahiri et al. (2004) from a commercially
availablefrozen smoked mussels. According to their
study, divergicin M35 was effective for inhibiting
both L. monocytogenes and carnobacteria.
Consequently, divergicin M35 can be used as

preservation agent in seafood products for L.
monocytogenes.

CONCLUSIONS

As a result, since food related diseases are on the rise
and the safety of food is still an increasingly
important public health concern in worldwide, using
of bacteriocins, inhibit foodborne pathogens without
any adverse effects, has aroused great interest. The
effectiveness of bacteriocins for preservation of
foods is proved. Only nisin is approved for using as
a food preservation agent by FAO, but also other
bacteriocinslikesakacin P, curvaticin, carnocin,
bavaricin, and divergicin have applications in seafood
systems. With the increasing antibiotic resistance
problem and awareness of the risks of chemical
preservatives for public health, bacteriocins have
attracted a considerable attention about their use in
seafood products. Addition of the bacteriocin
producing culture or just the bacteriocin presents an
attractive alternative for food preservation. A
probable  drawback  associated ~ with  using
bacteriocins as biopreservatives in foods is the
improvement of bacteriocin resistance in spoilage or
pathogenic bacteria. Consequently, the opportunity
of using multiple bacteriocin producing bactetia or
only the bacteriocins for the inhibition of foodborne
pathogens in seafoods can be studied in further
studies and it will be a important improvement for
food safety in worldwide.
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ABSTRACT

The aim of this study was to determine the species of parasites in Guppy fish (Poecilia reticulata) which was brought to
Parasitology Laboratory of Faculty of Veterinary Medicine, Afyon Kocatepe University. The owner of the aquarium
informed that sudden and mass deaths were observed in the aquarium and brought some of the dead fish to the laboratory
for the examination. In addition to abdominal swelling in the fish, reddish parasites crawling out of the anus were also
seen. Some of dead fish underwent examination for diagnostic purposes, the parasites were collected and fixed in 70%
alcohol, then cleaned with glycerin and examined under a microscope. Collected parasites are desctribed as Camallanus spp.
according to related (Stromberg ve Crites, 1974). No other parasitic infection were found during the examination.

Key Words: Fish, Camallanns, Guppy (Poecilia reticulata), Parasite

Akvaryum Baliklarinda (Poecilia reticulata) Camallanus spp. Olgusu
(e74

Bu calismada Afyon Kocatepe Universitesi Veteriner Fakiiltesi Parazitoloji Anabilim dali laboratuvarina getirilen Lepistes
baliklarinda (Poecilia reticulata) gézlenen parazit tirlerinin belirlenmesi amaglanmustir. Akvaryum sahibi akvaryumdaki
baliklarda ani ve toplu éliimlerin oldugunu bildirmis ve 6len baliklarin bir kismint laboratuvara getirmistir. Baliklarda karin
siskinliginin yan1 sira aniisten digan ¢tkmug kirmizimst renkte parazitlerin oldugu goérilmiistiir. Parazitlerin teshisi amaciyla
baliklar acilarak parazitler toplanmis ve %70 alkolde fikse edilmis daha sonra glyserin ile temizlenerek mikroskopta
incelenmistir. Toplanan parazitler ilgili literatiir (Stromberg ve Crites, 1974) 1s1ginda Camallanus spp. olarak teshis edilmistir.
Yapilan incelemede baska herhangi bir paraziter enfeksiyona rastlanmamugtir.
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INTRODUCTION

Ornamental animal care and feeding take an
important place among many methods which is
developed to blow off steam. About 60 million
people are engaged in aquarium fishery in the world.
As well as being a hobby, aquarium fish farming is a
quite commercially important (Hekimoglu, 20006).
However, many metabolic, viral, bacterial and
parasitic diseases in freshwater fish can lead to
clinical symptoms ranging from developmental
failure to death, together with various pathological
lesions in aquarium fish (Henker, 1975, Michel,
1981).

There are some cases about parasites of ornamental
fish in China (Kuo et al., 1994), Germany (Moravec
et al,, 1999), Australia (Evans and Lester, 2001),
Kotea (Kim et al., 2002), Sti Lanka (Thilakaratne et
al., 2003). Camallanus species belong to the nematode
class and their females are ovoviviparous. Camallanus
spp. has an indirect development which uses larval
copepods and crustaceans as an intermediate host.
Third-stage larvae develop in the intermediate host
which receives first-stage larvae from faeces of
infected fish. Definitive hosts are infected by
digesting intermediate hosts which carries infective
third-stage larvae. As an exception, Camallanns cotti
only has direct development (Anderson, 1992).
Camallanus species are red coloured and can be easily

diagnosed while protruding from anus of the
infected fish (Yanong 2011).

MATERIALS AND METHODS

Case Report

Anamnesis was taken from the owner of the
aquarium to determine the species of parasites in the
Guppy fish which were brought to Parasitology
Laboratory of Faculty of Veterinary Medicine, Afyon
Kocatepe University. The owner of the aquarium
informed that sudden and mass deaths was observed
in the aquarium and brought some of the dead fish
to laboratory. Abdominal swelling in the fish, reddish
parasites protruding from anus were also seen. Some
of dead fish underwent examination for diagnostic
purposes, the parasites were collected and fixed in
70% alcohol, then cleaned with glycerin and
examined under a microscope. Collected parasites
were described as  Camallanus spp. according to
related literature (Stromberg and Crites, 1974) with
anterior end (Figure 1) and posterior end (Figure 2).
No other parasitic infection were found during the
examination.

RESULTS AND DISCUSSION

Kakar et al. (2013) reported that Camallanus species
are widely spread, especially among Guppy fish in
the world according to different authors. There are

not many studies about parasites of aquarium fish in
Turkey. However, Doganay et al. (1989) reported
that they found 0.4 % of Camallanus lacustris in guppy
fish. Although absence of certain information on the
pathogenicity of Camallanus species, it has been
reported that adults can cause destruction and
ulcerative lesions in the intestinal epithelium despite
the fact that larvae of some species do not cause
significant tissue damage. It has also been noted that
severe infections can sometimes lead to death due to
intestinal obstruction from time to time especially in
small fish (Kim et al. 2002). In cases such as this one,
it has been detected that sudden mass deaths can be
caused by Camallanus spp. in the aquarium.

Parasitic infections which causes large economic loss
for aquarium fish farming should not be ruled out.
There are scarcely any reports in Turkey about
Camallanus  spp. which causes significant loss
especially in small fish such as guppies. This case is
the first report in Afyonkarahisar.

Figure 1: Anterior end of Camallanns spp.
Resim 1: Camallanus spp. 6n ug

Figure 2: Posterior end of Camallanus spp. (Female).
Resim 2: Camallanus spp. (Disi) arka ug.
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ABSTRACT

Bu calisma, Afyon Kocatepe Universitesi Veteriner Fakiiltesi Hayvan Hastanesine géz, burun, ag1z etrafinda ve ayaklarda
kagintil yara sikayetleri ile getirilen on iki beyaz Yeni Zelanda tavsant (Oryetolagus cunicnlus) Gzerinde yurtatildi. Tavsanlarin
lezyonlu bélgelerinden bisturi yardimiyla alinan deri kazintilart %107luk KOH ile ezildikten sonra 1sik mikroskobunda
incelendi ve tavsanlatin Sarcoptes scabiei ile infeste olduklatt belitlendi. Tedavide eptinomektin 0.2 mg/kg ve ded alt yolla 14
gin arayla iki kez uygulandi. Eprinomektinin etkinligi; deri kazintisinin parazitolojik muayenesinde Sarcoptes scabiei
akarlatinin vatligi ve/veya klinik belirtilerin devam edip etmedigi durumuna gore degetlendirildi. Sonugta eprinomektinin
tavsanlarda S. seabie'nin dogal enfestasyonlarina karst etkili oldugu beliflenmistir.

Key Words: Afyonkarahisar, Sarcoptes scabiez, Rabbit, Eprinomectin, Oryctolagus cuniculus.

Sarcoptes scabiei ile Dogal Enfeste olan Tavsanlarda (Oryctolagus cuniculus) Eprinomektin
Tedavisinin Etkinligi

oz

This study was carried out on twelve white New Zealand rabbits (Oryetolagus cuniculus) which brought with itchy wounds
symptoms around eye, nose, mouth and feet to Afyon Kocatepe University, Veterinary Faculty, Animal Hospital. The skin
scrapings that taken from the lesion areas of rabbits with a scalpel, were examined in the light microscope then crushed
with 10% KOH and it was determined the rabbits infested with Sarcoptes scabiei. At treatment, Eprinomectin was
administered 0.2 mg/kg subcutaneously twice with 14 days interval. The efficacy of eprinomectin was assessed either
clinically or parasitologically examination by the absence of Sarcgptes scabiei mites due to skin scraping. The results of the
present study determine that eprinomectin is effective against naturally infestations of 5. scabiei in rabbits.
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INTRODUCTION

Sarcoptes scabier is a mite causing mange in many
mammals such as horses, cattle, sheep, goats, dogs,
and rabbits (Kettle 1995). Zoonotic agents exist in
living beings as obligatory parasites (Bornstein et al.
2001, Baker et al. 2014). The agents in infested
rabbits dwell in the regions like face, ears and legs
(Schoeb et al. 2007). Although the infection is widely
observed in rabbits, it is rather difficult to eradicate
the agent ultimately (Meredith 2008). Female agents
dig tunnels through the epidermis and lay their eggs
there (Baker 1998).

The first clinical symptom of the infection is itching
(Soulsby 1982). The lesions, occurring on the skin
due to excessive itching, lead to pyoderma and hair
loss by creating a disposition to secondary infections.
Lesions around the mouth and nose result in
anorexia, weight loss, cachexia and death (Soulsby
1982, Baker et al. 2014). As biochemical changes in
the blood serum occur in severe infestations, anemia
and leukopenia are the most common symptoms
(Baker et al. 2014).

There have been numerous studies to determine the
effect of the drug against vatious parasites in pets
and farm animals (Shoop et al. 1996, Shoop et al.
2001, Cringoli et al. 2003, Aguirre et al. 2005,
Rehbein et al. 2005, Habela et al. 2006, Geurden and
Vercruysse 2007, Kozan et al. 2008, Bilgin et al.
2010, Visser et al. 2013). Eprinomectin was applied
topically in cats to determine its efficacy against
Dirofilaria immitis (Baker 1998). There have also been
several studies on lab animals for which
eprinomectin was applied orally (Sevimli et al. 2009),
topically (Ulutas et al. 2005, Rambozzi et al. 2014)
and in an injectable way (Baoliang et al. 2000).

This study aimed to determine the efficiency of
eprinomectin in the treatment of 12 New Zealand
rabbits naturally infested with Sarcoptes scabiei.

MATERIAL AND METHOD

12 New Zealand rabbits were brought to Afyon
Kocatepe University Animal Hospital with itchy
sores around the eye, nose, mouth and legs
constituted the material for this study. After having
being crushed with 10% of KOH, the rabbit skin
scrapings obtained from the areas with lesions were
examined under a light microscope (Nikon Eclipse
80i - DS-5M-L1 imaging system). The patients
identified with Sarcoptes scabiei in the microscopic
examination were subcutaneously administered 0.2
mg/kg of eprinomectin twice with an interval of 14
days.

RESULTS

In the microscopic examination of the skin scrapings
derived from rabbits with lesions around eyes,
mouth, nose and legs revealed mature Sarcoptes scabiei
mites (Image 1) and eggs (Image 2). Apart from skin

lesions, severely impaired general condition was
detected in the patients (Image 3, Image 4).

Image 2. Egg of Sarcoptes scabiei (x40)

Image 3. Mouth, nose and eyes injuries of the
infected rabbit

Image 4. Foot injury of the infected rabbit
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Following the eprinomectin administration, clinical
recovery of the rabbits started; no agent was detected
in the skin scrapings derived on the 7t and 14t days
(Image 5, Image 6).

Image 5. View of the head region post-clinical
improvement

Image 6. View of the foot post-clinical
improvement

DISCUSSION

Sarcoptic mange in rabbits primarily starts around
the mouth and then lesions spread all around the
face and eyes (Schoeb et al. 2007). Ivermectin group
of antiparasitic drugs are used topically, orally and
through parenteral routes for mange treatment
(Bornstein et al. 2001). Ulutas et al, (2005)
administered eprinomectin  topically to rabbits
naturally infested with Psoroptes cunienli as two doses
with an interval of 14 days, and recorded a clinical
recovery starting from the third day following the
first application. It was reported in another study
that one dose of 200-300 pg/kg of eprinomectin
administered  subcutaneously sufficed for the
treatment of the rabbits infested with Psorgpres
cunicul; 100pg/kg of the drug did not cure the
infestation (Baoliang et al. 2006). Rambozzi et al.,
(2014) topically administered a dose of 5 mg/kg of
eprinomectin to rats infested with Myocoptes muscnlinus
and achieved an efficient cutre. In a study aimed to
determine the effectiveness of doramectin,

eprinomectin and selamectin against Syphacia muris in
rats, Sevimli et al, (2009) reported that on the
second day following the  administration
eprinomectin was 100% effective; doramectin and
selamectin were effective at the rates of 99.32% and
98,72%, respectively. However, this impact occurred
on the sixth day. Kurtdede et al., (2007) reported
that a dose of topical selamectin was effective in the
treatment of New Zealand rabbits naturally infested
with Psoroptes cunicnli (6-18 mg/kg) and Angora
rabbits naturally infested with Sarcoptes scabiei (10-12
mg/kg). Although various antiparasitic drugs against
Sarcoptic mange in rabbits were administered via
various administration techniques, there is not a
single study on subcutaneous administration of
eprinomectin. Medication started right away on the
day of mange diagnosis and followingly clinical
recovery was observed.

As a consequence, it was observed that
sarcoptic mange in rabbits could be successfully
cured with 0.2 mg/kg of subcutaneous eprinomectin
administration.
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ABSTRACT

In the presented article, an interesting case was defined by the color change in the teeth. The case material consisted of 3.5
old female dogs was refered to the clinic for routine vaccination. In our study, it was determined that the patient had
exercise intolerance, intermittent cough and shortness of breath. Patient; Complete blood count, serum biochemistry
measurements, chest X-ray and detailed physical examination. The results of the rapid diagnostic test kit (SNAP 4DX)
analysis revealed that the dog was infected with Drofilaria immitis. During the patient's oral cavity examination, a pinkish
color change was detected in the teeth as an unusual finding (Figure 1). The findings are discussed below.

Key Words: Dirofilariosis, Dog, Pulpitis.

Bir K6pekte Pulpitis Olgusu: Dirofilaria Olagan Siipheli midir?

oz

Sunulan makalede diglerde renk degisimi ile karakterize ilging bir vaka tanimlandi. Olgu materyalini rutin agilama i¢in
klinige getirilen 3.5 yagh disi képek olusturdu. Alinan anamnezde hastada egzersiz intoleransi, aralikli 6kstiritk ve nefes
darhigt oldugu belirlendi. Hasta; tam kan sayimi, serum biyokimya 6l¢timleri, akciger grafisi ve detayli fizik muayene ile
degerlendirilmistir. Hizli tani test kiti (SNAP 4DX) analiz sonuglart, kdpegin Drofilaria immitis ile enfekte oldugunu ortaya
koydu. Hastanin ag1z boslugu muayenesi sirasinda, olagan dist bir bulgu olarak, diglerde pembemsi renk degisikligi tespit
edildi (Sekil 1). Elde edilen bulgular asagida tartistlmustir.

Anahtar Kelimeler: Dirofilaria, Képek, Pulpitis.

To cite this article: Haydardedeoglu AE. Ural K. Pulpitis Case in a Dog: Is Dirofilariosis the culprit?. Kocatepe 1et |.
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INTRODUCTION

In the veterinary practice or namely, clinical
setting veterinary surgeons often rely on oral
examination in an attempt to detect whether a
dental procedure is required (Allione 1999).
Indeed subgingival pathology (Allione 1999) or
pulpal diseases may go undiagnosed. Endodontic
disorders denote dental pulp damage, namely
pulpitis. Pulpitis may be reversible or irreversible
due to the severity of the illness. Minor trauma
may be related to reversible pulpitis, where as
inflammation related swelling and prevention of
blood entering the root canal might cause
irreversible pulpitis. Besides tooth fractures
expose pulp tissue to bacteria located within the
oral cavity. There was no tooth fracture in the
present case, whereas probable hypothesis for
probable bacterial infection might involve D.
immitis harboured Wolbachia sp. This may be
briefly explained with the relationship between
Dirofilaria species and Wholbachia sp. Dirofilaria
immitis is the main filariasis agent in dogs and
cats, causing heartworm disease. D. immitis, like
other filarial nematodes, harbours intracellular
endosymbiotic bacteria belonging to the genus
Wolbachia (Rickettsiales) (Bandi 2001). The
association between filarial nematodes and
Wolbachia is considered an obligatory (pethaps
mutualistic)  symbiosis  (Casiraghi ~ 2002).
Wolbachia-associated molecules may interact with
cells of the innate immune system such as
macrophages and neutrophils (PMNs), thus
contributing  to  the  pathogenesis  and
immunology of filarial diseases (Bandi 2001,
Brattig 2001, Taylor-Robinson1994). Another
hypothesis interestingly causing discoloration of
the teeth in the present case might be related to
nitric oxide. Nitric oxide (NO) as a chemical
compound, has long been recognized to possess
pleiotropic  effects, involving vasodilatation,
immunomodulation and  neurotransmission
(Bogdan 2001). In immune responses, NO is
known to be produced mainly by activated
macrophages and to modulate Th1/Th2 balance,
as well as to induce immunosuppression (Allione
1999, Taylor-Robinson1994, Dai 1999). In
bacterial or protozoon-infected hosts, NO also
serves as a toxic molecule against these
pathogens  (Casiraghi  2002). In contrast,
macrophage NO production driven by living
helminth parasites or their products is considered
to be involved in immunosuppression through
the prevention of worm-specific T-cell responses
(Dai 1999, Atochina 2001, O'Connor 2000,
Oliveira 1999)

Given the data that adult D. dmmitis worms
located primarily within the pulmonary arteries of
infected dogs, the vasodilatation initiatedvia NO

may serve to the maintenance of habitat spaces
for the invading Dirofiaria species (Hiroyuki
2002). It may be safely suggested that D. immitis-
derived factorsexist to facilitate parasitism of the
worm through immunosuppression and arterial
relaxation via NO (Hiroyuki 2002). In the present
article an interesting case of discoloration of the
teeth was reported. A 3.5 years old female dog
was referred to clinic for routine vaccination. The
owner reported exercise intolerance, intermittent
coughing and dyspnea time to time. On initial
referral  complete  blood  count, serum
biochemistry, chest x-ray and detailed physical
examination were all performed. A point of care
rapid diagnostic test kit (Snap 4dx plus) revealed
that the dog was infected with Dirofilaria immitis.
Routine blood work analysis were at normal
physiological intervals. The only abnormality in
haematological ~— analysis  was  cosinophilia
16%.(Table 1) In parasitological diseases
eosinophilia is known to be the expected blood
result. Biochemical analyzes revealed that the
values were within the reference range. In the
clinical examinations was, a pinkish discoloration
of the apical of the tooth detected in the detailed
examination of the mouth. The ptresence of
microfilariae was microscopically observed in the
microfilm examination performed by the thick-
drop method.To the present authors’” knowledge
the latter hypothesis might be confounding, as
NO production via D. #mmitis, might be
associated with pulpitis in this dog.Independently
from the hypothesis withdrawn above, it may be
safely suggested that tooth discoloration, nemaly
pink teeth might be observed during
parasitological /bacterial infections, which must
be taken into consideration in veterinary practice,
promptly requiring therapy application for
preventing irreversible pulpitis.

Figure 1. Pulpitis in a dog. Discolored (pink) teeth.
Sekil 1. Bir koépekte Pulpitis olgusu. Dislerde renk
degisimi.
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Table 1. Haematological analysis (Eosinophilia 16%).
Tablo 1. Hematolojik Analizde (%16 ezinofili).

WBC LENF MON GRAN LENF% MON% GRAN% RBC HGB HCT

16.3X10° 4.7X10° 1.8Xx10° 9.8X10° 28.8% 10.9% 60.3% 7.10X10% 13.9 457

MCV MCH MCHC RDW% PLT MPV PDW PCT EOS%

64.4 19.5 30.4 13.2% 412X10° 7.9 16.2 0.325% 16.0%
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