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Use of Immunoperoxidase Technique in Smears
Prepared from Vaginal Secretions in Early Diagnosis of
Listerial Abortions in Cattle "
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Summary

Listeriosis is a sporadic disease of ruminants that causes meningoencephalitis, septicemia and abortion. In this study, the
usefulness of immunoperoxidase technique was investigated in early diagnosis of cattle listerial abortions. For this purpose,
96 smears prepared from vaginal swab samples that were collected from aborting cattle were stained for L. monocytogenes
by immunoperoxidase technique. Presence of the agent in vaginal swab samples were investigated by bacteriological culture
technique and the results were compared to that of immunoperoxidase technique. A total of 7 samples, 4 out 5 bacteriological
culture positive smear samples and 3 out of 91 bacteriological culture negative smear samples, were detected to be positive by
immunoperoxidase technique. Compared to bacteriological culture technique, sensitivity and specificity of immunoperoxidase
technique was calculated as 80% and 96.7%, respectively. In conclusion, immunoperoxidase technique in smears prepared from
vaginal swabs can be used in early diagnosis of listerial abortions since it can give results the same day samples collected,
however the technique must be supported by bacteriological culture technique which is performed for bacterial isolation and
identification of the agent.

Keywords: Listeriosis, Abortion, Cattle, Immunoperoxidase

Sigir Listerial Abortlarinin On Tanisinda Vajinal Akintilardan
Hazirlanan Siirme Preparatlarda immunoperoksidaz
Yonteminin Kullanilmasi

Ozet

Listeriozis; ruminantlarda meningoensefalitis, septisemi ve abortusa neden olan, genellikle sporadik seyirli bir enfeksiyondur.
Bu calismada sigir listerial abortlarinda erken 6n tani amaciylaimmunoperoksidaz boyama yonteminin kullanilabilirligi arastirildi.
Bu amacla atik yapan 96 sigirdan alinan vajinal sivap 6rneklerinden hazirlanan siirme preparatlar L. monocytogenes antikoru ile
immunoperoksidaz boyama yontemi kullanilarak boyandi. Bakteriyolojik kiiltir metodu ile vajinal sivap 6rneklerinde etkenin
varligi arastirilarak immunoperoksidaz yonteminin sonuglari ile karsilastirildi. Bakteriyolojik kiltirt pozitif olan 5 adet vajinal
sivap 6rnedinden hazirlanan siirme preparatlarin 4’'tinde ve negatif sonuglanan 91 adet 6rnegin 3’'Uinde olmak lizere toplam
7 érnekte immunoperoksidaz ile pozitif reaksiyon saptandi. immunoperoksidaz metodu kiiltiir metodu ile karsilastirildiginda
duyarlihgi ve 6zgilltgu sirasiyla %80 ve %96.7 olarak saptandi. Sonug olarak vajinal akintilardan hazirlanan siirme preparatlarda
immunoperoksidaz tekniginin ayni giin icerisinde sonug alinmasi nedeni ile listerial abortlarin 6n tanistamaciyla kullanilabilecegi
ancak bu yontemin etken izolasyon ve identifikasyonuna yonelik olarak ylritilen bakteriyolojik kiiltir yontemi ile desteklenmesi
gerektigi sonucuna varildi.

Anabhtar sézciikler: Listeriozis, Abort, Sigir, iInmunoperoksidaz
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Use of Immunoperoxidase ...

INTRODUCTION

Listeriosis is a sporadic, occasionally seen as an enzootic
disease of ruminants that causes meningoencephalitis,
septicemia and abortion . It can manifest some other prenatal
diseases in all ruminants, resulting important economic
losses. Being a zoonosis, it might cause drastic problems
in humans. Among the known Listeria species, namely;
L. monocytogenes, L. ivanovii, L. innocula, L. seeligeri,
L. welshimeri, L. grayi, and L. murrayi, only L. monocytogenes
can cause clinical listeriosis 2. However, there are few
studies reporting that L. ivanovii might be an etiological
agent in some cases 4.

Listeria species are Gram positive, non-capsulated, non-
spore forming, aerobic to facultative anaerobic, short round
edged, rod-shaped bacteria measuring 0.5x0.5x2.0 um. The
bacteria can be observed as single, chained, V- shaped or
grouped in parallel forms under microscope °. They grow
best at 30-37°C, and can replicate well in silage that are
not prepared properly. Moreover, the bacteria can survive
at 1-45°C, which gives them a wider range of survival chance®.
Listeria species are very common in environment and can
be isolated from the infected animals of several species 7.
Soil is a good reservoir for the agent. Since the agent is
found in the micro flora of digestive tract of healthy and
diseased animals, feces is the natural reservoir . In addition,
infected animals spread the bacteria to the environment via
milk, urine, aborted fetus, and uteral and vaginal secretions.
Contaminated silage and feedings for ruminants, and raw
meat, fish, and vegetables, non-pasteurized milk and milk
products for humans are the major sources of the agent *™°.

Definitive diagnosis of listeriosis is made by the agent’s
isolation and identification by bacteriological culture
techniques ''. Serological means such as agglutination
test and ELISA, and PCR as a molecular test are also in use
for determination of the bacteria '>'>. However, all these
techniques possess some drawbacks. A simple, reliable and
cheap detection technique is therefore still needed. Immuno-
peroxidase technique was previously shown to be successful
in diagnosis of listerial infections . However, the technique
has not been tried before on fetal tissues or vaginal smears
in cattle with Listerial abortion.

In this study, immunoperoxidase technique, as a
potentially early detection technique for L. monocytogenes was
investigated in smears prepared from vaginal swab samples
of cattle that had abortion. The technique was also compared
to the standard bacteriological culture technique for its
sensitivity and specificity.

MATERIAL and METHODS

Material

Vaginal swab samples were collected between February-
May 2008 in Kars province from 96 cattle that had abortion in

their history. Three vaginal swab samples were obtained from
each animal, and placed in Tryptose Broth containing screw
capped-tubes, and then sent to Kafkas University, Faculty
of Veterinary Medicine, and Department of Microbiology
under cold-chain in the same day.

Methods

Microbiological Investigations: Bacteriological isolation
of Listeria from vaginal swab samples was performed
according to the technique suggested by FDA 6. Vaginal
swab samples in Trpytose Broth were transferred to selective
supplement (Oxoid, SR141) containing Listeria Enrichment
Broth (Oxoid, CM862) and incubated at 30°C for 48 h. Then,
they were inoculated onto selective supplement (Oxoid,
SR140 containing Listeria Selective Agar (LSA) (Oxoid
CM856), and incubated at 30°C for 24 h. Smooth, round,
grey black centered colonies were inoculated onto Tryptic
Soy Agar-Yeast Extract (TSA-YE), and incubated at 30°C for
24 h. Identification of the bacteria as L. monocytogenes
were succeeded by Gram staining, catalase and oxidase
tests, motility, umbrella-like growth in semi-solid agar,
CAMP test, growth in D-mannitol, D-xylose, L-rhamnose,
a-methyl-D-mannoside and D-glucose. Negative and
positive controls for identification were also performed.

Immunoperoxidase Technique: Smears prepared from
total of 96 vaginal swab samples were used in immuno-
peroxidase staining. The technique was performed
broadly as follows; all smears were fixed in alcohol and
then dehydrated. Following blocking the endogenous
peroxidase activity by treating the smears with 3%
H,O, for 30 min, antigen retrieval was performed by
microwaving in citrate solution (pH 6.0) for 25 min. Non-
specific antibody binding was blocked by a blocking
solution for 30 min. Smear samples were then incubated
for 60 min at room temperature by anti-Listeria polyclonal
antibody (LSBio, LS C122061) diluted 1:1000. Biotinylated
secondary antibody and Streptavidin peroxidase complex
(Zymed Histostain Plus Bulk Kit, Cat No: 85-9043) were
consecutively applied for 30 min each with three times
phosphate buffer saline, pH 7.4 (PBS) washings between.
With the use of substrate, 3,3-diaminobenzidine H,0,,
antibody binding was visualized. Background staining was
provided by Harris hematoxylin. Finally, immunmount was
applied and smears were observed under a microscope.
Negative controls, at which primer antibody was not
applied, and positive controls of smears prepared from
L. monocytogenes standard strains and smears prepared
from 5 isolates of swab samples that were determined to
be L. monocytoges positive by microbiological means were
also performed.

Quantitative Assessment of Immunoperoxidase
Technique: Sensitivity and specificity of the immuno-
peroxidase technique was evaluated as described by
Moore et al."”.
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RESULTS

In bacteriological culture technique, colonies grown
in LSA were characterized as Listeria spp. based on Gram
positivity, non-capsulation, non-spore forming, motility
at 20-25°C, and umbrella-shaped growth at 20°C with short
rod-like morphology. By microbiological investigation of 96
vaginal swab samples, 5 (5.2%) were determined to be
positive for Listeria (Table 1). All Listeria spp. were also
identified as L. monocytogenes by B-hemolysis, positive
reactivity with Staphylococcus aureus at CAMP test,
glucose, methyl-D-mannoside and rhamnose positivity
and xylose, mannitol and nitrat reduction negativity.

The results of the immunoperoxidase technique were
summarized in Table 1. Total of 7 samples were detected
positive for listeria by immunoperoxidase technique. Out
of 5 samples that were positive by bacteriological culture
technique 4 were determined to be positive, and out of
91 samples that were negative by bacteriological culture
technique 3 were found to be positive by immunoperoxidase
technique. The positive stained bacteria were observed
as bacillus shaped and mostly single or in groups of two
or forming V-shapes (Fig. 1a-b). Smears prepared from

the isolates of cultures were all shown positive immuno-
reactivity (Fig. 2). While all negative controls in which primer
antibody was switched by PBS gave negative results, all
positive controls that were prepared from L. monocytogenes
standard strain (ATTC-7644) showed positive immuno-
reactivity. According to these results, sensitivity and specificity
of the immunoperoxidase technique compared to the
bacteriological culture technique were calculated as 80%
and 96.7%, respectively.

DISCUSSION

Cases of abortion negatively affect cattle breeding
not only in Kars province but also nationwide. Most of the
abortions are known to be caused by bacterial agents, and
Listeria is a significant bacterium in the list '8, Stillbirth,
infertility and drops in milk production and quality are the
major reasons of economic losses due to Listeriosis. The
disease is also a zoonosis, and therefore poses a risk for
human health .

Listerial abortions in cattle are often sporadic and take
place mostly within the last trimester ?'. The agent could
be easily detected in fetal tissues as well as in uteral and

Table 1. Time of abortion, time lapse after abortion until sample collection, and results of the bacteriological culture and immuno-
peroxidase techniques for Listeria (Total of 88 cases that were negative by both techniques were not shown)

Tablo 1. Abort zamani, abortu takiben drnek toplamaya kadar gecen siire ve Listeria yéniinden bakteriyolojik kiltir ile immuno-
peroksidaz yontemlerinin sonuglan (Her iki yéntemle de negatif sonuglanan toplam 88 vaka tabloda gésterilmemistir)

Fig 1. a-b. Listeria agents observed in smears prepared from vaginal swab samples by immunoperoxidase technique

Sekil 1. a-b. Vajinal sivap 6rneklerinden hazirlanan siirme frotilerde immunoperoksidaz yontemi ile gézlenen Listeria etkenleri



4

Use of Immunoperoxidase ...

s 3 e
-~ . ’
-~
\ w
L
B ®
ks -
[ 3 >
\
1 SRR
b Y
2 '
-] -
, 1 = .
= \
. oM \ (]
P LS l

vaginal secretions after abortion 8, Although it is not
known exactly how long the bacteria shade in uteral and
vaginal secretions it is thought to last for several months
after abortion 2. Studies regarding to bacteriological
isolation of the agent in vaginal secretions are however,
quite limited 2*%*. In a study conducted in servico-
vaginal swab samples, L. monocytogenes was detected at
10% of cattle with genital system diseases . In another
study, L. ivanovi was isolated in vaginal and fecal swab
samples collected from sheep with abortion 2. Similarly,
L. monocytoges and L. ivanovi were detected in the vaginal
swab samples of buffalos at 2.4% and 0.8%, respectively 2.
In Turkey, most studies of listeriosis in animals have aimed to
seroprevalence detection 32?7, However, there are limited
studies on the bacteriological isolation and identification
for Listeria. In a study conducted by Erdogan et al.” sero-
prevalence of listeriosis was determined 78.9% in Kars
province. A bacteriological study forisolation and identification
of the agent was also performed in Kars * In the current study,
L. monocytogenes was isolated and identified in 5 vaginal
swab samples of 96 cattle that had abortion or stillbirth
in their history. In spite of the time lapse and delayed
sampling after the abortion the isolation rate seems to be
similar to previous studies in the literature 2%,

Listerial agents are known to spread by aborted fetuses,
fetal membranes, vaginal secretions, milk, urine and feces.
The agent was also reported to be present in digestive
tract of healthy animals as well as humans . Therefore,
soil, water, and foodstuffs could be easily contaminated
with the bacteria and become a treat for spread to humans.
Hence, rapid and reliable detection of the agent is
important in taking precautions in epidemics. The definitive
detection of listeriosis can only be possible with isolation
and identification of the agent by bacteriological means.
Although bacteriological culture technique is the reliable
and standard method it takes time and require equipped
laboratory environment and personnel. The technique

Fig 2. Listeria agents showing positive immunoreactivity in
smears prepared from culture isolates

Sekil 2. Kiltlr izolatlarindan hazirlanan siirme frotilerde
pozitif immunoreaksiyon gosteren Listeria etkenleri

10 pm ]

might also suffer from inadequacies in samplings and
low bacterial presence in samples. Possible laboratory
spread to laboratory technician is the main drawback
of bacteriological culture technique. Moreover, isolation of
the bacteria in clinical samples might not be reliable since
the agent can be found in brain and feces 2%, Therefore, a
rapid, simple, and reliable technique is still needed.

Complement fixation, agglutination and ELISA are
the commonly used serological techniques to determine
listeriosis '3. They are based on the detection of antibodies
that are reactive against somatic (O) and flagella (H) antigens.
Although these techniques are simple and sensitive they
might be insufficient in diagnosis. The tests might also
suffer from cross reactions with other Gram negative
bacteria such as Streptococcus, Staphylococcus, and
Enterococcus *°.

Polymerase chain reaction and DNA hybridization
techniques are some molecular methods used in detection
Listeria especially in foodstuffs. Virulence factors such as
haemolysin and p60 extracellular protein are mostly used
for detection. PCR technique has been successfully used
in determination of Listeria species in milk and vaginal
secretions 3'. However, it is comparably expensive and
requires equipped laboratory equipment and personal.
Optimization problems and longer time requirement to
obtain results renders the use of molecular techniques .

Pathological findings in aborted fetuses are not specific
for Listeria, and therefore definitive cause in abortions could
not be easily determined in listerial abortions. Rapid and
reliable determination of the causative agent however could
be succeeded by peroxidase-antiperoxidase technique 33,
The technique has also been shown to provide better
detection results compared to the bacteriological culture
techniques in certain studies, though it was stated that
the technique must be supported by other laboratory
detection means *.



5

DAG, AKCA, KARAMAN, CELEBI
OZEN, BUYUK, SAHIN

In the current investigation, 4 out of 5 samples that were
determined to be positive for Listeria by bacteriological
culture technique showed positive immunoreactivity
by immunoperoxidase technique. Therefore, 20% false
negativity in comparison to the bacteriological culture
technique was observed. Low number of bacteria in the
collected samples might be the cause of the false negativity
inone sample. Use of enriched broth agar, therefore would
provide better results for isolation of the agent, and hence
might be superior to immunoperoxidase technique in
such cases. In addition, presence of low number of Listeria
cases studied in the current study might be the cause of
high false reactivity for immunoperoxidase technique.
Moreover, 3 out of 91 negative samples by bacteriological
culture technique showed positive immunoreactivity for
Listeria. Therefore, immunoperoxidase technique yielded
3.3% false positivity. This false positivity might be caused
by cross reactivity with other bacterial agents and/or
possible contamination during the sample staining.
According to the results obtained, sensitivity and specificity
of the immunoperoxidase technique was calculated as 80%
and 96.7%, respectively. In a previous study for Brucella,
similar results were also obtained 34,

In conclusion, immunoperoxidase technique was shown
to be a useful tool in rapid, easy, relatively inexpensive and
fairly reliable detection of Listeria in smears prepared from
vaginal secretions of cattle which have abortion. However,
the results of the technique should be evaluated carefully
keeping in mind that the listerial agents could be found
in environment and feces of healthy animals and possible
contamination could occur during sampling. Finally, it
was concluded that the immunoperoxidase technique
might provide some help in early determination of Listeria
cases; however the results should be supported by some
other detection techniques.
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Ozet

Tumorlerin biyolojilerinin anlasilmasi, korunma ve tedavi yontemlerinin gelistirilmesi buyiik 5nem arz etmektedir. Bu ¢alismada
farelerde 3-metilkolantrenle (3-MC) indiklenen fibrosarkoma tizerinde sisteaminin koruyucu etkileri arastirildi. Deneyde yaklasik
20+2.0 g adirhiginda beyaz erkek fareler (Mus musculus albino) kullanildi. Fareler her grupta 15 adet olacak sekilde bes gruba ayrildi,
standart diyet ve su ile ad libitum olarak beslendi. Birinci gruptaki hayvanlara hicbir ilag uygulamasi yapiimadi. ikinci gruptaki farelere
susam yagi (0.2 ml, deri alti), liciincl gruba sisteamin (%0.1 suda oral), dérdiincli gruptaki farelere 3-metilkolantren ¢ézeltisi (1 mg/0.2
ml susam yagi) 0.2 ml hacimde deri alti yolla enjekte edildi. Besinci gruba 3-metilkolantren ¢ozeltisi (1 mg/0.2 ml susam yagi) 0.2 ml deri
alti ve %0.1 oraninda suda ¢ozduriilmis sisteamin oral yolla ad libitum olarak verildi. Hayvanlar 4 ay siireyle takip edildi. Stre sonunda
servical dislokasyonla 6tanazi edilen farelerin otopsileri yapildi. Organlardaki morfolojik degisiklikler ve alinan doku érneklerindeki
timoral olusumlar histopatolojik yontemlerle arastirildi. Aragtirma sonucunda sisteaminin farelerde 3-metilkolantrenle indiklenen
fibrosarkoma karsi koruyucu etki gosterdigi belirlendi.

Anahtar sézclikler: Fibrosarkoma, 3-Metilkolantren, Sisteamin

Effects of Cysteamine on 3-Methylcholanthrene - Induced
Fibrosarcoma in Mice

Summary

Understanding the biology, developing methods for prevention and treatment of tumors is of great importance. The present study
was investigated protective effects of the cysteamine on 3-methylcholantrene-induced fibrosarcoma in mice. In the experiment, white
male mice (Mus musculus albino) were used approximately 20+2.0 g in weight. Divided into five groups, per group of 15 mice and were
fed ad libitum with a standard diet and water. No drug was performed in the first group of animals. Sesame oil (0.2 ml volume) for the
second group of mice were injected subcutaneously. The third group was given in drinking water 0.1% solution of cysteamine (ad
libitum). 3-methylcholantrene solution (1 mg/0.2ml sesame oil) were injected for the fourth group of mice subcutaneously with 0.2
ml volume. The five group was performed 0.2 ml volume of 3-methylcholantrene solution (1 mg/0.2 ml sesame oil) subcutaneously
and 0.1% dissolved in water was ad libitum disintegrating orally. Animals were observed for 4 months. The mice that euthanasiaded
cervical dislocation were autopsied at the end. Morphological changes in organs and tissue samples taken from tumor formation
was investigated with histopathological methods. In conclusion 1t is suggested that cysteamine has a protective effect on 3-methyl-
cholantrene-induced fibrosarcoma in mice.

Keywords: Fibrosarcoma, 3-Methylcholanthrene, Cysteamine
GiRiS

Kanser hiicrelerin kontrolsiiz ve hizli iremesiyle karak-  kanserleri yiksek oranda malignite ve dliimle seyretmek-
terize 6lumcil bir hastaliktir '. Ozellikle kolon ve akciger  tedir 2. Bu nedenle diinyada kanserin korunma ve tedavi-
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sinde kullanilabilecek ilaglarin kesfi icin cok sayida arastirma-
larin yapildig1 gérilmektedir. Timorlerin nedenini %70-80
oraninda kimyasal maddeler olusturmakta olup, bunlar
arasinda doymamis aromatik hidrokarbonlar (antresen,
benzantresen, fenantren vb), 1-naftilamin gibi aromatik
aminler, benzidin, dimetilaminobenzen, aflatoksin,
sterigmatosistin, safrol, pirazolidon alkaloidleri, nitrozo
bilesikleri (dialkilnitrozamin, nitrozopiperidin vb),
azerenler, aromatik nitrobilesikleri (nitrofuranlar vb),
1,2-dibromometan, halojenli hidrokarbonlar (vinil klortr
vb), azobilesikleri (azometan, 4-dimetilamino-azobenzen),
dialkilhidrazinler, aldehidler, tiolre, asbest, kadmiyum,
krom gibi maddeler sayilabilir *¢. Kimyasal kanserojenler
icerisinde bulunan ve deneysel calismalarda kullanilan
3-metilkolantren (3-MC)'in farelere deri alti, periton ici
ve oral yolla uygulanmasiyla yaklasik bir ay icerisinde
fibrosarkoma olusturulabilmektedir 7.

Kimyasal maddeler dogrudan ya da etkinlestikten sonra
genetik materyal tzerine etki ederek timor hiicresi olustu-
rurlar (baslama basamadi). Olusan bu tiimor hiicresi immun
sistem tarafindan ortamdan uzaklastirilamazsa, cogalarak
kendine benzeyen hiicre grubuna dénisur (gelisme safhasi).
Tumor giderek biyir, sonra metastaz yaparak uzak organlar-
da yeni timorlerin olugsmasina neden olur (ilerleme
safhasi) %10, Kimyasal karsinojenler hiicrelerin nikleofille-
rine karsi affinite gosterip, onlari baglayarak genetik yapinin
bozulmasina neden olurlar (sistinine aromatik aminler,
alkile edici ajanlar, adenine polisiklik ajanlar, guanine
nitrozoaminler vb) *'°. Doymamis aromatik hidrokarbonlar-
dan olan 3-metilkolantren yagda ¢6ziinen kuvvetli bir karsi-
nojen maddedir. Arastirmalarda kanserojen amacla kullanil-
maktadir 224 Arilhidrokarbon reseptorini uyarir ve
DNA'ya baglanir. Karaciger basta olmak tizere organlarda
1,2-hidroksilasyon, cis ya da trans dihidroksilasyona ugrar,
ayrica keto tiurevlerine donustirulerek viicuttan atilir 1913,

Cevre saghgi acisindan 3-MC biiyiik 6nem arz etmektedir.
Alindiginda mikrozomal P-450 enzim sistemini stimdle
ederek fizyolojik madde (steroid hormonlar gibi) ve ilaglarin
metabolizma ve toksisitesini degistirmektedir “>1'12, Viicutta
N-oksidasyon ve hidroksilasyon reaksiyonlarinda artisa
neden olmaktadir %5, indiiklenen sitokrom P-4501A cok
sayida maddenin biyoaktivasyonunda rol oynamaktadir. Bu
nedenle 3-MC hem dogrudan hem de diger maddeleri aktive
ederek mutasyona neden olmaktadir. Genotoksik etki-
ler sonucu teratojenite, [6semi, 6zellikle akciger ve serviks
kanserleri gorulir "% Ratlara 40 mg/kg dozda enjekte
edilen 3-MC teshisde kullanilabilen onkojen proteinlerin sen-
tezine neden olmaktadir .

Sisteamin kimyasal olarak trietanolamin (beta-
merkaptoetilamin) yapisinda olup, viicutta sisteinin de-
karboksilasyonuyla olusmaktadir. Koenzim A'nin yapisina
girdiginden enerji Gretimi icin gerekli bir maddedir. ilag
ve zehirlerin detoksifikasyonunda rol oynayan ve sistein,
glutamin ve glisinden olusan bir tirpeptit olan glutatiyonun

yapisinda dolayili yoldan da olsa yer almaktadir #'*'7. Genetik
bir hastalik olan sistinozisin tedavisinde orfans ila¢ olarak
kullanilir. Sistein viicutta sistin halinde depo edilir (iki stilfiir
atomu disulfid bagdi ile birlesmistir). Sistin rediiktaz enzimiyle
indirgenerek protein sentezinde kullanilmaktadir. Mutas-
yon sonucu sistini indirgeyen enzim bazi bireylerde bulun-
maz. Ozellikle bébrek, g6z, kas ve beyin basta olmak lzere
organlarin hiicre iclerinde fazla miktarda ¢okerek sistinozise
neden olur. Sisteamin sistin moleklindeki disulfid bagini
kopararak sisteamin-sistin ve sistein aciga cikarir. Sisteamin
hipotaurine donuserek idrarla atilmaktadir 82!, Sisteamin
dopamin beta-hidroksilaz enzimini inhibe ederek soma-
tostatin sentezini bloke eder. Biyliimeyi ve insulin sekres-
yonunu artirir #2123, Ayrica ACTH-releasing hormon diizeyini
distrir ve bakirla selat yapar 2.

Sisteamin hiicre metabolizmasinda gorev alir. Ayrica
sisteine donuserek glutatiyonun yapisina girer. Bu nedenle
sisteaminin hiicre savunma sistemlerinde bir rol oynaya-
bilecegi diisiiniilmektedir. Bu arastirmada sisteaminin fare-
lerde 3-metilkolantrenle indiiklenen tiimor lizerine koru-
yucu etkisinin olup, olmadigi arastiriimistir.

MATERYAL ve METOT

Bu arastirmada deney hayvanlar kullanildigindan Kafkas
Universitesi Hayvan Deneyleri Yerel Etik Kurulundan izin
alinmistir (KAU-HADYEK 26.11.2010/49). Arastirmada agirlik-
lar1 18-22 g (20+2.0) g olan, 8-12 haftalik erkek, Mus musculus
albino fareler kullanildi. Fareler standart diyet ve cesme
suyuyla ad libitum olarak 4 ay siireyle beslendi. Yem Erzurum
Bayramoglu Yem Fabrikasindan, sisteamin (CAS: 156-57-0)
Fluka ve 3-MC (CAS: 56-49-5) Supelco firmalarindan temin
edildi. Toplam 75 adet fare her grupta 15 adet olacak
sekilde 5 gruba ayrildi. Birinci grup, kontrol grubu olarak
tutuldu. ikinci gruptaki hayvanlara skapula hizasindan
sirt bolgesi derisi altina 0.2 ml susam yag bir kez enjekte
edildi. Uclincii gruba ad libitum olarak icme suyuyla %0.1
oraninda sisteamin 4 ay sureyle verildi (Sisteamin ¢ozeltileri
Uc¢ gunlik hazirlandi). Dérdiincli gruptaki hayvanlara sirt
bdlgesi derisi altina T mg 3-MC/0.2 ml susam yagi soliiyo-
nundan 0.2 ml bir kez enjekte edildi (bu gruba sisteamin
icme suyuyla verilmedi). Besinci gruptaki farelere sirt bolgesi
derisi altina 1 mg 3-MC/0.2 ml susam yagi soltisyonundan
0.2 ml deri alti yolla bir kez enjekte edildi. Bu gruptaki
hayvanlara enjeksiyonu takiben icme suyuyla %0.1 oraninda
sisteamin 4 ay sureyle ad libitum olarak verildi (farelerin
guinde yaklastk 2-3 ml su ictikleri goruldi). Her giin
makroskobik olarak muayene edilerek timor gelisimi
izlendi. Stire sonunda (4 ay) fareler tartildiktan sonra servical
dislokasyonla 6tanazi edilerek, otopsileri yapildi. Timoral
olusumlarin boyutlari ve agirhiklari 6l¢tildi. Dokulardan
alinan timor ornekleri formol-alkol soliisyonunda tespit
edildi. Parafin bloklardan yaklasik 6 mikrometre kalinhginda
kesitler alindi. Ornekler dereceli ksilol, alkol, hemotoksilen
ve eozinden gegirilerek boyandi 2*. Mikroskop altinda histo-
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patolojik olarak incelendi. Gruplardaki timorli hayvan
sayllariistatiksel yontemle karsilastirilarak (Minitab Realese
12.1) aralarindaki farkin 6nemli olup, olmadigi belirlendi.

BULGULAR

Birinci, ikinci ve Gguincli gruptaki farelerde deney siire-
since (4 ay sure ile) 6lim gorulmedi. Dérdlnci grupta
bulunan farelerde enjeksiyondan sonraki ticlincd, sekizinci
ve on sekizinci glinde birer adet olmak tizere toplam 3 6lim
olayina rastlandi. Besinci gruptaki farelerde enjeksiyondan
sonraki dokuzuncu giinde bir 6liim olayi gérildi. Olen
hayvanlarda timér tespit edilmedi. ikinci grupta bir, liciincii
grupta U¢ ve dordiincii grupta dort adet farede enjeksiyon
yerlerinde kil dokulmeleri ve llsere rastland.

Deney sonunda grup 1, 2 ve 3'dekifarelerde tiimor goril-
medi. Dérdiincti grupta (3-MC) 8 hayvanda tiimore rastlandi.
Farelerden birinin karacigerinde yaklasik 1.5 g agirhginda
ve “1x1x1 cm” boyutlarinda metastaz tespit edildi. Grup
4'de 3-MCin deri alti enjeksiyonu ile yaklasik %66.6 oranin-
da timore rastlandi. Besinci gruptaki farelerde bes adet
timor olusumu tespit edildi. Bu grupta otopside metastaza
rastlanmadi. Sisteamin ve 3-MC verilen grup 5'deki hayvan-
larin yaklasik %35.7'sinde timor olustugu belirlendi. Belir-
tilen oranlar erken 6len hayvanlar dahil edilmeden elde
edilmistir. Dahil edildiginde oranlar sirasiyla %53.3 ve
%33.3 olarak hesaplandi. Timor olusumu agisindan kontrol
grubu ile deney gruplari arasindaki fark istatitiksel agcidan
onemli (P<0.05) bulunmasina ragmen, grup 4 ve 5 ara-
sindaki farkhlik 6nemsiz bulunmustur. Timorlerin buyik
oranda sirt bolgesi, boyun, sag-sol 6n ve arka bacaklarin

Tablo 1. Grup 4 ve 5de tespit edilen tiimorlerin agirlik ve boyutlan

st bolimlerine lokalize oldugu tespit edilmistir. Tablo 7'de
dordiinci ve besinci gruplardaki hayvan sayisi, agirliklari,
hayvanlarda belirlenen fibrosarkomalarin agirlik ve caplari
gOsterilmistir.

Histopatolojik muayene ile olusumlarin timor oldugu
tespit edildi. Grup 4'te goriilen timorli fare, rezerke
fibrosarkoma ve bu timoérden elde edilen kesitlerin resimleri
sunulmustur (Sekil 7). Belirtilen olgunun mikroskopik muaye-
nesinde bag doku kesitlerinde yaygin fibroblastlara rastlandi.
Fibroblastlar arasinda lenfositler ve bundan ¢ok daha az
sayida plazma hticreleri tespit edildi. Ayni grupta bulunan
farelerden hazirlanan karaciger kesitlerinin mikroskopik
muayenesinde ise kanama odaklarina rastlandi. Ancak bu
grupta bobrekten alinan 6rneklerin mikroskopik muayene-
sinde patolojik bir bulguya rastlanmadi.

TARTISMA ve SONUC

Organik yapilarin tam yanmamasi sonucu ortaya ¢ikan
kimyasal maddelerden olan arilhidrokarbonlar, cevre kirliligi,
mutasyon, kanser, teratojenite ve immun sistem bozukluk-
lari gibi cok sayida olumsuz etkilere neden olurlar #>6°11.25,
Danovan et al.? 3-MC verilmis fare ve ratlarda fototoksisite
go6zlemis ve mutasyonu mikronikleus testi ile tespit
etmistir. Baliklara 3-MC'in 15 mg/kg dozda verilmesiyle
T-lenfositlerinde sitotoksisite, mutasyon, immuno-
depresyon gozlenmis ve intrasellilar kalsiyum diizeyinin
arttig belirlenmistir 2. Lutz et al.” yaptiklari calismada 200
mg/kg dozda verilen 3-MC'in bir haftada timus bezinde
atrofiye nedenoldugu, Tve Blenfositopenive kanseryaptigi
tespit edilmistir. Hidroksile 3-MC (dihidroksile metaboliti)

Table 1. The weights and the sizes of the detected tumors in the 4th and 5th groups

Viicut Agirhdi (g) Tumor Agirhigi (g) Tiimor Boyutu (cm)
Ne Grup 4 Grup 5 Grup 4 Grup 5 Grup 4 Grup 5
1 28.6 29.1 = =
2 41 374 6 5 2x2.5x2 2x2x2
3 443 326 44 2x2x1.5 =
4 48.2 = 85 = 3x3x2.5 =
5 = 343 = =
6 25.7 32.8 = = =
7 271 453 14 = 1x1x0.5
8 = 33 = = =
9 48 36.2 2.1 1x1x0.5 =
10 385 454 35 8.9 1x1x1 3.5x3x2
11 414 42.1 2.2 4.2 1x1x0.5 2x2x1.5
12 - 46.1 = = =
13 39.5 483 12.1 - 4x3x3
14 49.2 345 8 - 3x3x2.5 -
15 36.7 46.5 6.4 2x3x1.5 -
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Sekil 1. A- Tumorli fare, B- Rezekte edilmis fibrosarkoma, C- Fibro-
sarkomadan elde edilen kesitlerin mikrokopik gériinlimii x 200

Fig 1. A- Tumourous mause, B- Resected fibrosarcoma, C- Microscobic
scene of sections derived from fibrosarcoma x 200

hicrelerin niikleofilik makromolekiilleri ile birleserek
genetik hasar yaptigi bilinmektedir %8, Genotoksik etkili
olan 3-MC oksidatif stresi de artirmaktadir '*. Bu arastirma-
lardan 3-MC'in dogrudan mutasyon ve dolayl olarak immun
sistem depresyonu yapmak suretiyle kanser biyolojisinde
rol oynadigi soylenebilir.

Viicuda verilen 3-MC biyoaktivasyona ugrar ve genetik
materyale baglanarak mutasyon yapar. Tumor gelisiminin

kolay izlenebilmesi nedeniyle deneysel calismalarda deri
altiyolla 1 mg dozda uygulanmaktadir 7. Periton ici yolla da
benzer doz (40 mg/kg) uygulanabilmektedir. Bu calismada
indiktorin uygulanmasindan yaklasik bir ay sonra timor
makroskobik olarak gérilmeye baslanmigstir. Oysa Keshava #
aynidozdailag ile 2-4 hafta sonra farelerde fibrosarkoma
go6zlemis ve U¢ ay sonra bunlari mikroskobik olarak
hemotoksilen-eozin boyama yontemiyle mitotik indeksi
yuksek, niikleus orani artmig hiicreler olarak tespit etmistir.
Keshava akciger alveollerinde metastaza rastlamistir.

Bu arastirmada 3-MC farelerde %66.6 oraninda timére
neden oldugu belirlenmistir. Bu oran hayvanin tird, irki,
cevre sartlari (beslenme vb), immun sistemin durumu, doz
ve sire gibi faktorlerle degisebilir. Grup 5'te ise 5 farede
(yaklasik %35.7 oraninda) fibrosarkoma tespit edilmistir.
Gruplardaki timorlG hayvan sayilari kontrol grubuna gore
istatistiksel acidan 6Gnemli bulunmustur (P<0.05). Ancak grup
4 ve 5 arasindaki timor sayisi farki Snemsiz bulunmustur
(P<0.05). Hayvan sayilarinin artirilarak tekrarlanmasi aras-
tirmanin guvenirligini artirabilecegi sdylenebilir.

Gruplarda erken 6len farelerin timorden oldikleri gos-
terilememistir. Sisteaminin selator etkisinin 6liimde rolu
oldugu dusiinilebir. Olim akut toksisite ya da bireysel
duyarhhk gibi baska nedenlerden de kaynaklanabilir. Sis-
teamin verilen grupta timaor oraninin diisiik bulunmasi,
ilacin antioksidan, antimutajenik etkilerine; ayrica hiicre ici
tampon gorevi gérme ve enerji metabolizmayla olan
iliskilerine baglanabilir. Butile edilmis hidroksile toluen gibi
antioksidanlar 3-metilkolantrenin genotoksik etkilerini azal-
tmaktadir. Bu nedenle besinlerle alinan antioksidanlarin
timor olaylarini distirecedi ileri striilmektedir . Polifenol
ve diger antioksidanlar oksidatif stresi azaltip, genotoksi-
site ve kanser riskinin diismesine neden olmaktadir 3°.
Sisteamin, sistein ve diger sistein bilesiklerinin antiklasto-
jenik etkileri gosterilmistir. Bu konuda sistein ile sisteamin
arasinda ayni yonde etkilesme bulundugu bildirilmektedir 3'.
Bu etkilerin ortaya ¢ikmasinda dogrudan klastojenlerle reak-
siyona girmenin bir roli oldugu dustnilmektedir. Anti-
mutajenlerin kanser riskini dustrebilecedi belirlenmistir 32
Sisteaminin antimutajenik etkilerinin oldugu bilinmektedir.
Sisteamin viicutta enerji Uretimi icin gerekli olan Co-
enzim A'nin yapisina girmektedir (sisteamin, beta-alanin,
pantonoik asit ve 3'-fosforileadenodindifosfat) . Panto-
tenik asit ile sisteamin pantetein olarak adlandirilmaktadir.
Pitari et al.® yaptiklari caismada farelerde timik hticreler
tarafindan sentezlenen hiicre membranina bagli vanilin |
molekillniin panteteinaz aktivitesine sahip oldugu goste-
rilmistir. Memeli ve kuslarin karaciger ve bébreklerinde de
bu enzimin aktivitesi belirlenmistir. Panteteinaz enzimi
CoA'da bunan panteteini antioksidan ve antiklastojen etkili
siteamine hidrolize etmektedir. Benzer bir arastirma
Kaskow et al3* tarafindan yapilmistir. Vanin molekullnin
Panteteinaz (ya da Pantetein hidrolaz) gibi gorev yaptigi
belirlenmistir. Vaninin farelerde sisteamin diizeyini yiikselt-
tigi ve yangisel beyin hasarlarini 6nledigi bildirilmektedir.
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Kukirtlu bilesiklerin koruyucu etkileri diger arastiricilar
tarafindan da calisilmistir. Juan et al.** yaptiklari calisma-
da 3-metilkolantrenin endotel lezyonlar sonucu artero-
sklerotik degisikliklere ve koroner vaskiilojenezde azalmaya
neden oldugu, verilen N-asetilsisteinin hiicre proliferas-
yonunu inhibe ettigi, ancak anjiogenezi etkilemedigini
belirlemistir.

Sisteaminin 3-MC genotoksisitesinden koruyucu etkisi
sistein Uzerinden glutationa doniismesinden kaynaklana-
bilecegi gibi dogrudan tasidigi SH gruplariyla dailiskili ola-
bilecegi diistintilmektedir. Grachev et al.*® yaptiklan cals-
mada siteaminin hidroksile pirimidin bazlari ile birlestigini
ortaya koymustur (timin, urasil). Bu durumun genetik
materyalde hidroksile radikallerin toksisitesinde bir azal-
maya neden olabilecegi sdylenebilir. Alkile edici ajanlardan
olan iodoasetat ve iodoasetamidin SH gruplari ile birle-
serek panteteinaz aktivitesini irreversibil olarak inhibe ettigi
bildirilmektedir 33. Bu durum dogal olarak sisteamin, sistein
ve glutatiyon dlizeyinde bir azalmaya neden olmaktadir.
Kanser hiicreleri normal hiicrelere gore daha fazla amino-
asit, DNA yapisina giren bazlara ve enerjiye ihtiya¢ duymak-
tadir. Daha ¢ok metiyonin kullanilacaktir. Bazi kanser
tlrlerinde tiamin yetersizligi s6z konusudur. Tiamin piruvat
dehidrojenaz enziminin ko faktoériidiur ve pirivik asitin
asetilCoA lizerinden TCA siklusuna girmesinde rol oyna-
maktadir. Adenin, guanin ve pentoz sekerlerin artmasi bir
adenozin bilesigi olan CoA sentezinin ¢cogalmasina neden
olmaktadir. Bu durumda daha fazla sisteamin baglanacagin-
dan sistein ve glutatiyon diizeyleri diisecektir. Sonucta kanser
hastalari toksik ajanlara karsi daha savunmasiz kalacaktir.
Metiyonin esansiyel bir aminoasittir. Metil grubunu tetra-
hidrofolata aktararak L-hemosistein Gizerinden serinle bir-
lesip sistetione ve sonra sisteine donlismektedir. Sisteami-
nin apoptozisde de roliu olabilecedi ileri siirilmektedir.
Sanina et al.¥” yaptiklari bir calismada, nitrik oksitin hemoglo-
bin, deoksihemoglobin ve sitokrom oksidazlardaki baglan-
tisinin sisteamin ile kompleks yaptigi ve bu baglantinin
insanlarda eritroblastik I6semide apoptozisi indukledigi
bildirilmektedir.

Sonug olarak, sisteaminin 3-MC ile indiiklenen fibro-
sarkoma karsi fareleri istatiksel acidan 6Gnemsiz derecede de
olsa koruyabildigi dikkati cekmektedir. Elde edilen bu
sonucun daha genis arastirmalarla dogrulanmasi gerektigi
onerilmektedir.
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Summary

The bulbourethral gland (or Cowper’s gland) plays an important role for fertility. It is, therefore, essential to have quantitative data
about the morphological and histomorphological structure of this gland in nonpathological conditions. In the present study, Holstein
bull’s bulbourethral glands were collected, and the volume of the glands, total epithelial cell number and epithelial cell’s nuclear
volume was estimated for the first time by stereological methods. The smooth fractionator technique for epithelial cell counting was
used. Epithelial cell’s nuclear volume was estimated on vertical sections. The mean number of the epithelial cells (coefficient of error;
CE) and the mean epithelial cell’s nuclear volume were found 322x107 (0.1) and 59.1 um? (SD=3.7) respectively. Finally, the present
studies stereological findings are in the acceptable range.

Keywords: Bulbourethral gland, Cell number, Nuclear volume, Smooth fractionator, Stereology

Holstayn Bogalarda Bulbourethral (Cowper) Bezin
Epitel Hiicre Sayisi ve Epitel Hiicre Cekirdegi Hacminin
Hesaplanmasi - Stereolojik Calisma

Ozet

Glandula bulbourethralis'in fertilitedeki 6nemli roliinden dolayi bu eklenti bezinin saglkl hayvanlarda morfolojik ve histomorfolojik
yapisinin sayisal degerleri 6nemlidir. Bu ¢alismada, Holstayn irki bogalardan alinan gl. bulbourethralis’lerin hacim, toplam epitel hiicre sayisi
ve epitel hiicre cekirdeklerinin hacimleriilk kez stereolojik metotlar kullanilarak hesaplandi. Epitel hiicre sayimiicin smooth fractionator
teknigi kullanild. Epitel hiicrelerin ¢ekirdek hacimleri vertikal kesitler ile saptandi. Epitel hiicrelerinin sayisi 322x107,(CE:0,1) ve epitel hiicre
cekirdek hacmi 59.1 um? (SD=3.7) olarak hesaplandi. Elde edilen bulgularin CE ve SD degerleri normal sinirlar icinde oldugu gortldu.

Anahtar sézclikler: Cekirdek hacmi, Gl bulbourethralis, Hicre sayisi, Smooth fractionator, Stereoloji

INTRODUCTION

Sex accessory tissues play a crucial role in the reproductive  of the reproductive organs in ruminant species is highly
process '. The reproduction process of the ruminants is of  desirable. The bulbourethral (cowper’s) glands are male
considerable economic and biological interest 2. Therefore,  accessory sex glands which are present in most mammals
a better understanding of the morphology and function  but absent in aquatic mammals and a few carnivores 3.
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The two main bulbourethral glands are situated in the
bulbospongial tissue which's found at a dorsolateral location
atthe caudal end of the urethra masculine**. The gland has a
mucoid secretion that produces by the epithelial cells in the
gland and this secretion lubricates the urethra for the semen
consistence *®. There is another physiological importance of
the cowper’s gland which is promoting the semen coagulation.
In the absence of the coagulant, spermatozoa are not
transported through the cervix to the site of fertilization 347,

Most of studies on bulbourethral glands have dealt
with ultrastructural or histological aspects; only a few
provided relative or total glandular cell numbers which
must be correlated with the amount of secretion the tissue
can produce.Thus, it seems important not only to establish
methodological guidelines for accessing the total number
and nuclear volume of glandular cells, but also to obtain
baseline values in non-pathological conditions. In order
to reach these values, stereological methods must be
preferred for the researchers. Stereological tools are
unbiased, precise and in this case independent of shrinkage
and can estimate the total number of cells in an organ?.

Even though the prominent changes in cell number
tumours of the bulbourethral gland rarely occur as opposed
to the prostate gland. This is hard to explain because both
glands are from the same developmental anlagen, the
urogenital sinus, and are driven by dihydrotestosterone .
It is unknown whether the difference in the pathology
between these two glands resides in intrinsic factors
within the gland or with extrinsic environmental or
pathological factors. The answers to these questions may
provide important insight into the carcinogenesis and/or
prevention of prostate cancer’.

The purpose of the present study was to determine the
number and the nuclear volume of the glandular epithelial
cellsin the bulbourethral glands by means of design-based
stereological methods.

MATERIAL and METHODS

Animals

This study was performed using 7 healthy Holstein bull’s
paired (2.5 - 3.0 years, 650-700 kg) bulbourethral glands. All
glands were removed immediately from their carcass after
slaughter in abattoir.

Tissue Preparation and Sampling Protocol

The organs total volume measurement was performed
on seven paired bulbourethral glands, their epithelial cell’s
number estimated on the five (3 left and 2 right) bulbo-
urethral glands secretory epithelium cells and their epithelial
cell's nuclear volume estimation performed on the five (2
left and 3 right) bulbourethral glands secretory epithelium
cells. Beside these measurements, glands residual parts and

two paired remained glands were embedded in paraffin
and cut into 4 um thicknesses by rotary microtome
(Leica RM 2155) and stained with hematoxylin-eosin for
pathological evolution.

All glands were weighed (Kern, Balingen-Germany) and
the lengths and the diameters measured by vernier caliper
(Labomar, 304B-01- Turkey). The volumes of the glands were
estimated by water displacement method. After this, all
glands were immersion fixed in neutral buffered 10% formalin
for two weeks.

For cell counting; 3 left and 2 right glands were sliced
into 3 mm intervals (the first cut at a random distance
between the edge and 3 mm) and every second slab was
chosen giving rise to a fraction of ¥ Fig. 1 A-B. These slabs
were placed according to the smooth fractionator design °,
smaller slabs were placed peripherally; larger ones were
placed centrally and they were totally embedded in paraffin.
The whole length of the tissue in the paraffin block was
measured and was divided into 9 equal pieces by cutting
in 8 equidistant intervals. First cut on the paraffin block
was performed randomly into first interval length and then
continue cutting same intervals to obtain 9 equal pieces.
Every piece was turned 90° to the same side and all pieces
were re-embedded paraffin in a metal block holder. This
paraffin block was exhaustively sliced in 40 um sections
by rotary microtome (Leica RM2155) and slices were taken
onto glass slide which pass through the center of the tissues
in the paraffin block and were stained by Giemsa (Fig. 1).

To estimate the epithelial cell’s nuclear volume on vertical
sections, 2 left and 3 right glands were sliced into 3 mm
intervals (again the first cut at a random distance between
the edge and 3 mm) and every second slab was chosen
with a random start'°. The sampled slabs were cut into 3
mm bars with a random start and every 5% bar was chosen.
The vertical axis of the bars was determined, and then the
bars were rotated freely around this axis and embedded in
paraffin. A 40 um thick through the center of the tissue in
the paraffin block was held for the volume estimation of the
nuclei™.

Stereological Analysis

The counting was performed with epithelial cell nucleus
as counting units. The number of the epithelial cells were
estimated using the computer software loaded Shtereom
| 12, Olympus BH2 light microscope with motorized stage
(Lang MS 316) (for the step lengths on the X, Y axis) and
3.2 MP Cmex camera (Euromex, Holland), under x100
oil-immersion lens objective. The thickness of the tissue
measured and the movements in the Z axis was controlled
using a microcator (Heidenhain, Germany). For counting
the nearly 100-200 nucleus per gland according to disector
principle '3, area of the counting frame was 91 um? and the
step lengths for the X and Y axis was 1250 um. The height
of the disector was 10 um.
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A- The gland was sectioned and every second
slab was systematically sampled, B- The slabs
were arranged according the smooth fractionator
principle and totally embedded in paraffin, C- The
length of the tissue was measured, divided by
eight, started to cut with a random start D- Nine

/ Fig 1. Diagram of the baseline sampling scheme:
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piece were totally embedded in paraffin at metal

w
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holder, E-The counting procedure was performed
on the tissues which pass through the centre

Sekil 1. Ornekleme prosediiriiniin semasi: A- Bez
esit araliklarla dilimlenerek sistematik olarak her
ikinci dilim secildi, B- Dilimler smooth parcalama
prensibi geregince siralanarak hep birlikte para-

fine gomdldu, C- Parafin blok icerisindeki doku-

E"' [
arwvw

nun uzunlugu Oolcilerek 8'e bolindlu ve esit
birakilan aralikta rastgele bir baslangi¢ yapilarak
kesilmeye bagslandi, D- Kesim islemi sonucunda
elde edilen 9 parca birlikte parafine géomduldd, E-
Dokularin merkezlerinden gecen kesitler deger-

The nuclear volume estimation was performed on
epithelial cell nuclei which came into focus within the
counting frame and in the disector height. The orientation
frame and the transparent test probe were used for managed
the ruler. Area of the counting frame, the step lengths for
the Xand Y axis, the height of the disector, the magnification
of the Cmex, the monitor’s final magnification and the total
final magnification was; 150 pm?, 1250 um, 10 um, x0.4, x49,
x1956 respectively.

The total cell number was estimated according to
following formula ™.

N=1/F X 1/F s X 1/F, X 1/F, (x 3Q

F..is the section sampling fraction (ssf =1/2)

ssf sla

Fi.. is the height sampling fraction; the mean section
thickness divided to the height of the disector (~20 pm /10 um)

F..is the area sampling fraction; multiplying of the x-y
step lengths together and divided to the frame area ((1250
pm x 1250 um)/91 um),

F..b: is the obtained value of the whole tissue length in the
paraffin block when divided by 8, and this value converted
to micrometer and again divided to the height of the slicing
section (40 pm).

>Q; is the number of the counted epithelial cell nucleus

The coefficient of error for the number of counted
nucleus and the section thickness was estimated altogether
according to formulas below '3:

\/ Var(noise) + Var(SRS)
CE=
290

Var(noise)=YQ"

3(A—Var(noise))—4B + C

Var (SURS)= 220

lendirilerek sayim yapildi

CE(N)= /CE*(Disector)+ CE(t)

The statistical significance between the left and
right glands for the mean weight and mean length were
investigated with the Wilcoxon test.

RESULTS

Qualitative findings

All examined bulbourethral gland tissues displayed
a normal histology and the epithelial cells were clearly
observed at every depth in all the sections throughout
the glandular tissue. Almost all of epithelial cells had clear
cytoplasmic spots (Fig. 2 and 3).

The nuclei of the epithelial cells exhibited their typical
morphology, prominent membrane because the chromatin
and heterochromatin areas on the nucleus.

Quantitative Findings

The average length and the average weight of the glands
were 3.1 cm (SD =0.4) and 7.7 g (SD = 1.7) respectively. The
mean front width (1.0 cm, SD = 0.7) and the mean front height
(1.6 cm, SD = 0.3) were smaller than the mean back width
(1.8 cm, SD = 0.2) and mean back height (2.2 cm, SD = 0.2).
These calculations were performed with seven coupled gland
and represented in Table 1 and Fig. 4.

There were no significant statistical difference between
the mean weight and mean length of the left and right glands.

The number of epithelial cells from each bull is presented
in table 2 -the mean number of the epithelial cells was found
3.224.738.050, which also includes the estimates of the CE (N)
per animal. The mean coefficient of error for the cell number
and tissue’s final thickness were 0.1 altogether.



16
Unbiased Estimate of ...

Fig 2. Image from a 40 um thick section (x100). Arrows indicate
the epithelial cells, (E) Endpiece, (F) Fibroblast, (IT) Intestitiel
tissue

Sekil 2. 40 pym kalinhginda bir 6rnegin resmi (x100): Oklar
epitel hiicreleri gostermektedir, (E) Endpiece, (F) Fibroblast, (IT)
Intestitiel tissue

Fig 3. Cell counting was performed in optical disectors placed with a fixed sampling period along the centre line counting
Giemsa stained nuclei’s: A- (O um), B- (4 um), C- (6 um), D- (10 um), E- (13 pm), F- (20 um) The area of the counting frame is 91 pm?

Sekil 3. Optik disektor kullanilarak guiven araligiicerisinde yapilan hiicre sayim islemi: A- (0 um), B- (4 um), C- (6 um), D- (10 pm),
E- (13 pm), F- (20 um) Sayim cercevesinin alani 91 um?dir

9“62 8z'Lz 91z o

h\‘ LTI r"' i | sl

!
.;.

Fig 4. The bulbourethral gland with a scale bar

Sekil 4. Bulbourethral bezin 6lcekli gorinimu
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Total volumes, measured by water displacement method,
of the glands were 7.12 cm?®(SD=1.5).

The mean volume of the epithelial cell nuclei was 59.1
pm?3(SD=3.7).

The total shrinkage in the z axis was calculated with the
microcator for the thickness of the sliced tissue on the slide
by making depth measurements on the counting areas and
was found 44.5 % and the mean final thickness of the sliced
tissue’s was found 22.2 um (SD=0.97).

urethral glands.

In this study, we showed the epithelial cell number
and the epithelial cell’s nuclear volume in the bull’s bulbo-
urethral gland. However we detect that there is a lack of
any other studies releated with the number and nuclear
volume on this gland for to compare our results. We applied
design based stereological methods for the cell counting
and nuclear volume estimation. The optical fractionator
is a precise, unbiased and modern stereological method

Table 1. The morphometric information of bulbourethral glands.
Tablo 1. Bulbourethral bezlerin morfometrik degerleri

No Side Weight Length  Front Back Front Back Side Weight Length  Front Back Front Back
(9) (cm) width  width  height height (9) (cm) width  width  height height

1 left 6.6 3.0 0.8 1.6 1.7 2.1 right 6.2 2.8 0.9 1.6 2.0 22
2 left 9.8 26 1.0 2.0 1.5 25  right 100 2.8 1.0 2.0 1.6 24
3 left 9.6 34 1.0 1.9 14 25  right 93 3.4 1.1 2.1 1.4 2.2
4 left 6.5 3.2 1.0 1.7 1.5 2.1 right 6.1 3.1 1.1 1.6 1.7 2.1
5 left 5.9 28 0.9 1.7 1.6 22 right 5.1 2.7 08 1.6 1.1 1.8
6 left 8.3 35 12 1.7 2.0 23 right 87 3.6 1.1 1.7 1.5 23
7 left 7.1 3.2 1.1 1.7 1.6 20  right 7.5 3.5 08 1.8 13 22
mean 7.7 3.1 1.0 1.8 1.6 2.2 7.6 3.1 1.0 1.8 1.5 2.2
SD 1.6 03 0.1 0.1 0.2 0.2 1.8 0.4 0.1 0.2 0.3 0.2

which combines the optical disector with the fractionator

Tablo 2. Bulbourethral bezlerin epitel hiicre sayilari principle ™. The optical disector is a 3D probe for particle

Gland No Epithelial Cell CE cv counting within a thick section '*'#1°2 The fractionator is

AT a sampling design that samples the organ systematic and

1 3.86.10° 0.095 in known fractions randomly '*2', The smooth fractionator

2 2.39.10° 0.105 technique ?, which we performed on certain parts of the

3 3.49.10° 0.102 present study, is even more efficient than the original

P P il method 2. In order to increase efficiency, the items arrange

(slab, sections, etc.) in a symmetric design with one peak
5 3.55.10° 0.098 o ; -

and minimal jumps?®. In the present study, we applied

pean 3.22.10° L o1 general and smooth fractionator techniques modification.

The application performed as sliced the whole gland into

DISCUSSION known distance and arranged these slices side by side ° and

Atthehistologicallevelin goats, boars and buffalo, Typel
andTypellcellsareobservedintheentireglandularcomplex,
though Type | cells dominate within the cranial disseminate
glands, and Type Il cells dominate within the bulbourethral
glands 7. However, this study is not related with the types
of the cells, just performed on the secretory portion of
the bulbourethral gland. The number or abundance of the
cellsinthe tissueis the important fundamental information
in non-pathological conditions to recognize tumours.

From the morphometrical aspect, Abdel-Razek and Ali'®
were measured the length of the 2 years old bull’s bulbo-
urethral glands and they found 1.2-2.1 cm long, however
we found 3.1 cm long on the 2.5-3 years old bulls bulbo-

totally embedded them into the paraffin and sliced that
paraffin block into 9 equal distance pieces and these pieces
embedded in a metal block holder and at the final step slices
hold on the glass slide which pass through these pieces
center. Thus, in order to save time there is no need to slice
all selected tissues exhaustively.

Modern design based stereological methods produced
unbiased estimates of the mean nuclear volume of arbitrarily
shaped particles '". Evaluation of the mean cell nuclear
volume of an organ is especially important for objective histo-
pathologic malignancy grading. Prognostic significance of
the nuclear volume has been reported by Segrensen 23, The
method produces efficient and precise results with highly
statistical efficiency '"?%. This method was here performed
with the combination of the vertical sectioning procedure
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which is simple and consumed less time than isotropic
uniform sectioning '** and enabled us to perform unbiased
and very efficient estimations * of the cell nucleus. However,
the paraffin embedding makes almost 50% shrinkage in
the volume . In our study, we estimate that the mean
shrinkage for the tissue on the slide was 44.5%.

In general, the error estimation of the method squared
divided by the coefficient of variance squared should follow
the following relationship: 0.25 < CE?/CV? < 0.5. If it is below
0.25, you might be working too much, whereas if it is above
0.5 you might be working too little. In our study, we obtained
a ratio of 0.29, which is in the suitable range .

Further studies, currently in progress, are oriented
towards supplying a detailed functional interpretation of the
secretory epithelium as well as the secretion of the gland.
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Summary

This study was performed in ticks collected with the flagging method from localities situated along Anatolian side of Istanbul to
the Bulgarian border of Turkey which is under the effect of Black Sea climate. All ticks which were collected seasonally were screened
for the presence of B. burgdorferi s.l. and Rickettsia spp. in pools. As a result, indicated agents were revealed to be common in ticks of
studied localities, Ixodes ricinus being the predominant tick which was active throughout the year.

Keywords: Tick, Borrelia burgdorferi s.l, Rickettsia, Turkey

Tiirkiye’nin Avrupa Yakasindan Toplanan Kenelerde
Borrelia burgdorferi s.l. ve Rickettsia spp. Varhgi

Ozet

Bu calisma, Istanbul’'un Anadolu yakasindan, Bulgaristan sinirina kadar devam eden, Trakya’nin karadeniz iklimi etkisi altinda
bulunan alanlardan bayraklama yéntemiyle toplanmis kenelerde ytrittalmistir. Mevsimsel diizende toplanmis olan kene havuzlarinda
B. burgdorferi s.I. ve Rickettsia spp. varligi arastinlmistir. Sonug olarak, ¢alisilan alanlarda ilgili etkenlerin yaygin olarak goruldigu ve yil
boyu aktivite gosterebilen Ixodes ricinus'un en baskin kene oldugu anlasiimistir.

Anahtar sézciikler: Kene, Borrelia burgdorferi s.l, Rickettsia, Tiirkiye

INTRODUCTION

Rickettsiosis is a zoonotic disease caused by obligate
intracellular gram-negative alphaprotobacteria in the genus
Rickettsia included in the order Rickettsiales and the family
Rickettsiaceae. Belonging to the genus Rickettsia, 25 species
the pathogenicity of which is certain, and some 20 species
with pathogenicity which remains unascertained were
reported from the vertebrates. Most of them are included
in spotted fever group, and transmitted by ticks. A great
number of tick species of different genera are responsible for
transmission of one or more rickettsial species '. Vector ticks
are reservoir for the disease at the same time, but every tick
species is not reservoir for every agent 2.

Lyme borreliosis which is caused by Borrelia burgdorferi

sensu lato (s.l.) complex in the genus Borrelia, family
Spirochaetaceae, and seen in temperate zone of the northern
hemisphere is the most common arthropod-borne disease.
Borrelia burgdorferi s.I. complex is reported to comprise
some 18 genospecies, of which the pathogenities, resulting
clinical pictures, and species of vertebrate host and vector
ticks are different. In general, vector ticks for transmission
of Lyme borreliosis fall within the genus Ixodes “.

Ticks are biological or mechanical vectors of many
species specific or zoonotic agents in humans and animals.
Depending on species and developmental stages, ticks
exhibit varying degrees of host selection. However, when
they could not quest for their own appropriate host, they
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can use different animals as host. There is not a known tick
species which tends to complete its life cycle on humans.
On the other hand, from the reported cases to date, we
know that 222 tick species, especially 33 of them feed on
humans *¢, and especially some of those display high
interest in humans 72, This factor plays an important role
in epidemiological characters of tick-transmitted diseases.
The data on the tick abundance, frequency of tick-bite cases,
and infection prevalence of these ticks in a given region is
very significant to determine the related risk for human.
This study aims to investigate the presence of Rickettsia
spp. and Borrelia burgdorferi s.l. in ticks collected from some
spesific localities in the Thrace region and Istanbul, Turkey
seasonally over one year period.

MATERIAL and METHODS

Study Area and Material

The study covered five localities situated along Anatolian
side of Istanbul to the Bulgarian border. These areas were
selected as a subsample of the natural biotopes of Black Sea
climatic effects (Fig. 7). Deciduous oak forest patches with
scattered natural or artificial grasslands, shrub and scarce
vegetation which are known to be suitable for Ixodes ricinus
especially were sampled. Although sampling areas differed
based on habitat and structure composition, they had
common features. Ticks were collected from two foci (Beykoz
and Belgrat Forest) monthly and from other foci twice per
season in the year 2009.

The flagging method, slightly modified from Ginsberg
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and Ewing °, was used to collect ticks. A white, cotton
flannel (1x1 m) was dragged through vegetation for 100 m,
by checking every 10 to 20 m. Dragging was conducted five
to ten times per sampling site in the morning (8.00 am-11.00
am)and inthe evening (5.00 pm-8.00 pm) in order to weaken
the effects of changing weather conditions in collection
days. All ticks were removed from the flag, preserved in 70%
ethanol and transported to the laboratory for identification.
Adult ticks were identified to species level, while larval and
nymphal stages to genus level with the exception of Hyalomma
aegyptium nymphs under a stereomicroscope '*'2, The
collected ticks were sorted according to the species, site
and season of collection, and stored in 70% ethanol at 4°C
until further studies.

Pooling of Ticks and DNA Extraction

Of 194 tick groups, 77 groups were selected based on
collection sites, species and developmental stages for DNA
extraction. Those groups were pooled as follows: two groups
of D. marginatus adult (one individual in each group), one
group of H. aegyptium adult (one individual), eight groups
of H. aegyptium nymphs (1-4 individuals), six groups of
Haemaphysalis nymphs (1-5 individuals), 32 groups of Ixodes
spp. nymphs (1-27 individuals), 23 groups of /. ricinus adult
(1-25 individuals), one group of R. bursa (one individual),
four groups of R. sanguineus group (1-13 individuals).

Ticks of each pool were decontaminated in 70% ethanol,
washed with sterile double distilled water, air-dried for
a maximum of 10 min, and then homogenized in liquid
nitrogen. DNA was extracted with QlAamp DNA Mini Kit (10) %3,
and the obtained samples were stored at -80°C until use.

Fig 1. Topographic map of the study
area. Stars point out the studied
localities (The map was modified
ari from http://www.arcgis.com)
Sekil 1. Calisma alaninin topografik
haritasi. Yildizlar, cahsilan lokaliteleri
isaret etmektedir (Harita http://www.
arcgis.com'dan uyarlanmistir)
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Semi Nested PCR

OspA gene of Borrelia burgdorferis.l. (Primers; OSPAFw1:
ttgggaataggtctaatattagc, BorR: actaatgttttvccatcttc,
OSPAFw2: atttcctggaagcttaatgc, PCR conditions; first
step: OSPAFw1-BorR, second step: OSPAFw2 BorR, 94°C/2
min (94°C/1 min, 50°C/1 min, 72°C/2 min) 45 cycles,
72°C/10 min) and citrate synthase (gltA) gene of Rickettsia
spp. (Primers; RickF1: gggttttggtcatcgtgtat, RickR1:
cccgaataaaaatcaacatt, RickR2:tctctcaataaaatattcatc
tttaag, PCR conditions; first step: Rick F1-RickR1, second
step: Rick F1-RickR2, 95°C/2 min (95°C/30 s, 50°C/1
min, 72°C/1 min) 44 cycles, 72°C/5 min) were targeted ™.

RESULTS

A total of 2624 ticks were collected within the scope of
the study. Given the percentage and developmental stages,
the numbers and species of those ticks were as follows: 2343
(89.29%) Ixodes spp. (I. ricinus 16.35%, nymph 22.70%, larva
60.95%), 126 (4.80%) Hyalomma spp. (H. aegyptium 3.97%,
nymph 23.02%, larva 73.01%), 106 (4.03%) Rhipicephalus
spp. (R. sanguineus gr.66.98%, R. bursa 2.83%, nymph
11.32%, larva 18.87%), 35 (1.34%) Haemaphysalis spp.
(H. inermis 14.29%, nymph 60.0%, larva 25.71%) and 14
(0.54%) Dermacentor spp. (D. marginatus 100%). Most of the

ticks were obtained over the summer (978 ticks, 37.27%),
whereas 223 ticks (8.50%), all Ixodes spp., were collected
during the winter. It was possible to find Ixodes spp. at all
developmental stages in both summer and winter seasons;
however nymphs were more abundant in spring (44.55%)
and winter (27.07%), while larvae in summer (48.25%) and
fall (45.17%). The data are summerized in Table 1.

We found that 60 of 77 pools yielded positive PCR
results for Rickettsia spp. (%77.92 positive), and 12 pools for
Borrelia burgdorferi s.l. (15.58% positive). Table 2 indicates PCR
results.

DISCUSSION

Distribution, density and seasonal activities of tick
species depend on vegetation, seasonal parameters and host
availability . Forestlands with high rate of precipitation
and high humidity (80% at least) are reported to be more
suitable for I. ricinus especially '¢. The preferred study areas
which are covered by oak forests are in fact convenient for
this tick species; however mean areal values of precipitation
(79.0 mm, 75.6 mm, 68.1 mm and 79.2 mm in winter, spring,
summer and fall, respectively, as found out from records of
Turkish State Meteorological Service) were lower than the
averages in the year the study was performed. On the

Table 1. Tick numbers according to seasonal distribution
Tablo 1. Toplanan kene sayilarinin mevsimsel dagilimi

Number of Ticks Collected by Seasons
Ticks Total
Spring ‘ Summer ‘ Fall ‘ Winter
Ixodes spp.
Larva 40 689 645 54 1428
Nymph 237 34 117 144 532
I ricinus 219 123 16 25 383
Hyalomma spp.
Larva 57 35 = = 92
Nymph - 28 1 - 29
H. aegyptium 4 1 = = 5
Rhipicephalus spp.
Larva 20 = 20
Nymph 6 6 - 12
R. bursa 2 1 = 3
R. sanguineus gr. 54 17 = 71
Haemaphysalis spp.
Larva = 9 = = 9
Nymph 8 13 = = 21
H. inermis 5 = = = 5
Dermacentor spp.
D. marginatus 9 2 3 = 14
Total 641 978 782 223 2624
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Table 2. Semi nested PCR results of tick pools
Tablo 2. Kene havuzlarinda uygulanan semi nested PCR sonuglari

Tick Species Counts of Tick Numbers in the Number ?f Rickettsia spp. Number.o_f B. burgdorferi sl.
Pools Pools Positive Pools (%) Positive Pools (%)

D. marginatus 2 1 1(50) -

H. aegyptium 1 1 1(100) =

H. aegyptium nymph 8 1-4 5(62.2) 1(12.5)

Haemapysalis spp. nymph 6 1-5 4 (66.7) -

Ixodes spp. nymph 32 1-27 28 (87.5) 4(12.5)

I ricinus 23 1-25 19 (82.61) 7 (30.43)

R. bursa 1 1 1(100) -

R. sanguineus gr. 4 1-13 1(25) =

Total 77 1-27 60 (77.92) 12 (15.58)

other hand, the preferred study areas are under the
effect of Black Sea climate, a proxy for high humidity.

Studies show that /. ricinus share humid forested places
with species of Haemaphysalis, another forest tick. It was
reported that Hyalomma spp. is a typical open field tick,
whereas Dermacentor spp. and Rhipicephalus spp. have
characteristics of both tick genera . Except for H. inermis,
some Haemaphysalis species live in more arid regions '3,
and R. bursa is found in habitat and has period of activity
similar to that of Hyalomma spp.”'°. Throughout the same
region, ratio of adults of human biting H. marginatum,
H. aegyptium, R. bursa, R. sanguineus gr., . ricinus, H. inermis,
H. parva and D. marginatus to each other was 4.8:7.7:6.2:1
2.8:65.3:0.1:1.9:1.2 7, However, that ratio is 0.0:1.0:0.6:14.8:
79.6:1.0:0.0:2.9 in this study. Considering that the previous
studies 7# have been conducted on human biting ticks,
differences between the ratios may have arisen from the
human contact opportunity and other environmental
determinants in the collection sites.

Ixodes ricinus is active at all times of the year in many
regions in Europe. Its adults show peak in spring especially,
and the major peak for nymphs occurs in the end of spring,
starting up with the beginning of the season. However,
emergence of larvae takes place a couple of months after
nymphs, although it may change according to region 2,
Adults and nymphs were seen in spring in our study as
well, and larvae showed a second peak in fall, as confirmed
by the study of Randolph et al.?". Yet, a 10°C temperature
in the environment is reported to be threshold for larvae,
and other developmental stages are affected by cold
weather, the degree of affection being lower 2°. Seasonal
temperature average were 8.2°C, 12.2°C, 23.8°C and 16.8°C
in winter, spring, summer and fall, respectively in the study
areaduring the year 2009, and ticks of three developmental
stages were found in every season. We could not find
any ticks in areas of grassland and scarce vegetation at
temperatures below 10°C, but it was possible to collect
them from the places covered by oak leaves. Therefore,
it was obvious that fallen oak leaves protected ticks against

the unfavourable weather conditions at certain level.

Many tick species are known to play role in transmission
of the rickettsial agents in the spotted fever group 2.
Prevalence of this agent ranges from 1.6% to 67% *?7 in
European populations of /. ricinus, and 1% to 84.57% in other
tick species >, In Turkey, almost %50 Rickettsia spp. positivity
was detected in ticks other than Ixodes spp. collected
from domesticated animals in different regions %. In two
serological surveys of people in risk groups from Black Sea *°
and Mediterranean regions 3' of the country, seropositivity
was found as 11.7% and 13.7%, respectively. However,
rickettsial infections are rarely seen (3-5 annual cases per
million), and cases are mostly from coastal provinces and
Thrace region, which was sampled in the present study,
being in the lead. In addition, Rickettsia conorii subsp. conorii
was detected in clinical cases *? from Thrace region, which is
the only reported species from human cases in the country.

Overall, 77.92% of tick pools tested was found to be
positive for Rickettsia spp. in the present study, and Ixodes
spp. nymphs and /. ricinus adults showing higher percentages
(87.5% and 82.61%, respectively) than the other tick species.
Even though the primers used were specific to infectious
Rickettsia spp.', molecular techniques employed in analysis
of restricted regions of relevant gene are known to be
conflictual, and thus examining of more than one gene
region is suggested, especially in case of facultative endo-
symbiont Rickettsia spp.?’. On the other hand, importance
of spotted fever group rickettsiae in vertebrates is a little
known fact *, although some endosymbiont species are
vertically transmitted among the ticks with no involvement
of a vertebrate 3. Detailed molecular analyses indicated
that Rickettsia spp. is a more complex group than expected '.
Moreover, although many Rickettsia species isolated from
ticks have not yet been implicated in human pathology, it
was reported that these ricketsiae should be considered as
potential pathogens 53¢,

As to studies on the prevalence of Borrelia burgorferi s.l.
in . ricinus in Europe, positivity was found to be 0-2.9%,
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8.9-10.1% and 2-56.3% in larvae, nymphs and adults,
respectively 3%°, From the studies carried out with different
methods 4-38.7% positivity was reported in field-collected
L. ricinus in different regions in Turkey #'. In fact, the relevant
agent was detected in Ixodes spp. nymphs and adults as
12.5% and 30.4%, respectively and in H. aegyptium nymphs
as 12.5% in our study. Comparatively, H. aegyptium nymphs
collected from tortoises in the same study area had a
positivity of 14.3% **. Nevertheless, Guner et al.** reported
that agents isolated from tortoise ticks differ from common B.
burgdorferi s.l. species genetically, and therefore suggested
that those agents should be named as B. turcica.

Approximately 65.500 Lyme patients are seen annually in
Europe “. Lyme disease was reported from Turkey for the first
time in 1990. While a seropositivity of 44% was detected in
risky areas, recorded cases do not pass a couple of dozen %,
Moreover, the disease shows different clinical pictures
depending on the agent and the patient, and its symptoms
can be confused with a variety of systemic diseases *.

In conclusion, 1) Contrary to the common belief, some tick
species can cause health problems even in winter months
in Turkey. 2) Higher Rickettsia spp. and B. burgdorferi s.|.
positivity and tick-attachment rates 7# indicate that status
of tick-borne diseases in humans can be far worse than
previously known. 3) Further studies involving surveillance
of tick-borne disease agents are necessary to reveal
transmission of pathogens of public health importance.
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Summary

Type 2 diabetes mellitus (DM) affects a large population worldwide. DM is often considered as a syndrome of disordered glucose
metabolism. Current conventional drug therapies for DM are usually insufficient and medicinal herbs with antihyperglycemic activities
are increasingly sought by diabetic patients and health care professionals. Nerium Oleander (N.O.) is known to be effective in lowering
of postprandial blood glucose in DM patients as a folk remedy. In this study we aimed to evaluate effect of N.O. distillate in glucose
uptake activity of hepatocytes and adipocytes. The human hepatoma cells Hep3B and mouse adipocyte 3T3-L1 cells were cultured.
Depending on the groups, different concentrations insulin (1, 10, 20 IlU/ml) and N.O. (0.1, 1, 10, 50 pg/ml) were added to medium for
48 h. Cellular toxicity and proliferation were evaluated by LDH secretion levels and MTT test. A metabolizable fluorescent derivative of
glucose, 2-NBDG and FITC-insulin were used for glucose uptake and insulin binding activity. Insulin increased cellular proliferation and
decreased LDH leakage and apoptosis in both cell types. Lower dosages of N.O. has no significant effect on apoptosis and cell number
while at the highest dosages minimal cytotoxicity was seen mainly in adipocytes. Main effect of N.O. treatment was increased glucose
uptake in Hep3B and 3T3-L1 cells (P<0.001). Our results showed that N.O. may be offered as new approaches to treatment of type 2
diabetes by modulating cellular glucose uptake.

Keywords: Nerium oleander, Hepatocytes, Adipocytes, Glucose uptake, Insulin binding, Type Il diabetes mellitus

Nerium Oleander’in Hepatositler ve Adipositlerde insulin
Baglanma ve Glukoz Alimini Arttirici Etkisi

Ozet

Tip 2 diabet glukoz metabolizmasinin bozuklugu seklinde tanimlanan tiim diinyada oldukga yaygin bir hastaliktir. Mevcut tedavi
yontemleri yeterli gelmemekte, hastalarin antihiperglisemik etkiye sahip tibbi bitkilerle tedaviye ilgisi artmaktadir. Nerium Oleander
(N.O.) diabetik hastalarda postprandial glukoz diizeyini diistirmek amaciyla yerel olarak kullaniimaktadir. Bu calismada N.O. ekstraktinin
karaciger ve adiposit hiicrelerinde glukoz alimina ve insulin baglanmasina etkilerinin belirlenmesi amaglanmistir. Farkh dozlarda insulin
(1-20 1U/ml) ve N.O. (0.1-50 pg/ml) 48 h uygulamasinin insan hepatosit Hep3B ve fare adipositleri 3T3-L1 hiicre dizileri tizerindeki
etkileri degerlendirilmistir. Bu amacla hiicre toksitesi LDH sekresyonu, hiicre cogalmasi MTT yontemi ve hiicre icine glukoz alimi/insulin
baglanmasi florimetrik yontemle 2-NBDG ve FITC-insulin kullanilarak dl¢timustir. Insulin uygulamasi her iki hiicrede de proliferasyonu
arttirmis, LDH sekresyonunu azaltmistir. Diistik dozlarda N.O. uygulamasinin hiicre sayisina etkisi goriilmezken kullanilan ust dozlarda
adipositlerde sitotoksik etkisi g6zlenmistir. N.O. nun adiposit ve hepatositlerde hiicre icine glukoz alimmi anlamli arttirdigi gézlenmistir
(P<0.001). Caismamiz sonuglari N.O. ekstraktinin tip 2 diabette 6zellikle insulin ve glukoz kullanimini diizenleyici etkisi nedeniyle nemli
yeni bir tedavi alternatifi olabilecegini gostermistir.

Anabhtar sézciikler: Nerium oleander, Hepatositler, Adipositler, Glukoz alimi, insulin baglanmasi, Tip Il Diabetes mellitus
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INTRODUCTION

Type 2 diabetes mellitus (DM) affects a large population
worldwide '. There have been many attempts to develop
the safe and effective methods of curing diabetes. Although
very intensive research is being conducted in this field,
current protocols still have only limited applications.
The general consensus on treatment of type 2 diabetes is
that lifestyle management is at the forefront of therapy
options. In addition to exercise, weight control, and
medical nutrition therapy, oral glucose-lowering drugs
and injections of insulin are the conventional therapies.
Alternative treatments for diabetes have become
increasingly popular the last several years, including
medicinal herbs, nutritional supplementation and
acupuncture. Plant derivatives with purported hypo-
glycemic properties have been used in folk medicine
and traditional healing systems around the world.
Approximately 1200 plants are used worldwide for the
empirical treatment of DM. However, only about 350 of
them are documented to present hypoglycemic activity
although only a small number of these have received
scientific and medical evaluation to assess their efficacy >*.
The World Health Organization Expert Committee on
diabetes has recommended that traditional medicinal
herbs be further investigated '“.

Some of the most common plants used traditionally for
treatment of diabetes are Pterocarpus marsupium °, Bitter
Melon®, Gymnema Sylvestre’, Asian Ginseng 8, Soybean °and
Cinnamon °.

Nerium oleander (N.O.) is a member of Apocynaceae
familia and grown in Mediterrian region. Nerium indicum
is known to be effective in lowering of postprandial blood
glucose in DM patients and both oleander and indicum sub-
forms are now used as a folk remedy for type Il diabetes
in some regions of mediterrian region and Asia'.The hot
water extract of the leaves of N.O. has been used as a remedy
against Type | DM with subjective success but without
corroborating laboratory data. First report related to the
hypoglycemic activity of the plant is given by Bellakhdar et
al."?and then reported by other authors 4,

DMis a complex group of metabolic disorders including
hyperglycemia and impaired insulin secretion and/or insulin
response. Current theories of DM include a defect in insulin-
mediated glucose uptake in muscle and adipocytes, a
dysfunction of the pancreatic 3-cells, an impaired insulin
action in liver and decreased peripheral (muscle) glucose
utilization. Changes in glucose clearance, an index of
efficiency of glucose removal from the circulation, by itself
do not affect plasma glucose concentrations independent
of changes in rates of glucose entry and exit '>'6. In this
study we aimed to evaluate in vitro direct effect of N.O. in
hepatocyte and adipocyte cells especially with the aspect
of glucose uptake metabolism and cellular proliferation.

MATERIAL and METHODS

Cell lines, Chemicals and Materials

Human hepatoma cell line Hep3B and mouse preadipo-
cyte cells 3T3-L1 were obtained from the American Type Culture
Collection (ATCC). Hep3B cells were cultured in Roswell Park
Memorial Institute-1640 (RPMI, PAA, Austria) and 3T3-L1
cells in Dubellco’s Modified Eagles Medium (DMEM, PAA,
Austuria), supplemented with fetal calf serum (FCS), (PAA,
Austuria), L-glutamine, streptomycin and penicillin (Sigma,
MO, USA). Insulin (Sigma, MO, USA) was dissolved in water,
sterilized by 0.22 m pore size cellulose acetate membrane
filters, and added to cultures at the indicated time and
concentrations. Cell counts were tested by 3-4,5-dimethylthiazol
-2-yl-2,5 diphenyltetrazolium bromide (MTT, Sigma, MO,
USA). Lactate Dehydrogenase (LDH) and glucose levels were
measured with commercial kits using an automatic multi-
analyzer (Roche; P800).

Obtaining Liyophilized Nerium oleander

Nerium oleander plant was collected among new shoots
in March-September period from Mediterranean region of
Turkey. After washing collected plant, fresh shoots were
chopped, and adequate distilled water added. The mixture
was heated in heat resistant container. After liquid started
to evaporate, container lid was covered and vapor was
separated to other clean glass container by causing it to come
to contact with a surface cooled with cold water. N.O. distillate
was liyophilized in small glass bottle (20 ml) by using
liyophilizator. N.O. liyophilized distillate was dissolved in
according to dosage in saline solution then sterilized by
0.22 m pore size cellulose acetate membrane filters, and
added to cultures at the indicated time and concentrations.

Cell Culture and Experimental Protocol

The human hepatoma cell line Hep3B was cultured in
RPMI-1640 medium and 3T3-L1 cells in DMEM, supplemented
with 10% v/v fetal calf serum, 2 mmol/L L-glutamine,
streptomycin (100 mg/mL) and penicillin (100 IU/mL) in a
humidified atmosphere containing 5% CO, at 37°C. One
day before the experiments, cells were seeded on 96-well
microtitre plates (Nunc, Denmark) at 2X10° cells/mL.

Depending on the groups, different concentrations
insulin (1, 10,20 1U/ml) and N.O. (0.1, 1, 10, 50 pg/ml) were
added to medium for 48 h.

LDH levels were evaluated from control and treated
cells at the 48" h. MTT was measured at the 2", 24t and
48" h. After supernatants were removed cell surface was
washed with sterile phosphate buffered saline (PBS) and
cells were harvested with lysis solution and caspase-3
levels of groups were measured from cell lysates. LDH
measurement was done from both of the supernatant
and cell lysates.
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Evaluation of Cellular Proliferation or Death

MTT, a colorimetric assay based upon the ability of living
cells to reduce MTT into formazan, was used for evaluation
of the effects of dose and time dependent effects of glucose,
insulinand N.O. on cellular death or proliferation (24™, 48" h).
Cell number % was calculated as ratio of cell number
of effected group vs control group 100 at the determined
hours.

Biochemical Determination of Cell Death

Hep3B cells were plated in 96 multiwell cell culture plates
as 3X10° cells/mL. LDH is normally present in the cytosol of
hepatocytes. In response to cell damage LDH is released from
the cells. Therefore, to determine cell death, we measured
secreted and intracellular LDH levels and calculated %
released LDH at the 48t h for each group. To do this, the
medium was collected to measure enzyme activities. The
adherent cells were lysed. Both medium and cell lysates were
used for quantitative determination of LDH activity (IU/L)
which was performed with an automatic multianalyzer (Roche,
MN, USA) using commercial kit (Roche, MN, USA). Released
enzyme fractions for each sample were calculated as the ratio
of enzyme present in the medium vs the sum of the levels
of same enzyme in the supernatant and in the cells.

Glucose Uptake and Insulin Binding Activity

A metabolizable fluorescent derivative of glucose, 2-(N-(7-
Nitrobenz-2-oxa-1,3-diazol-4-yl)Amino)-2-Deoxyglucose
(2-NBDG, Molecular Probes, Oregon, USA), was used. Follo-
wing incubation at 37°Cfor 120 min with the dye, culture
medium was removed and after washing the cells with Hanks’
balanced salt solution (HBSS) fluorescence was measured
in Spectromax M2 fluorescence microplate reader (Perkin-
Elmer Corp.Norwalk, CT, USA) set at an excitation wavelength
of 470 nm and an emission wavelength of 550 nm. To deter-
mine the effect of insulin or N.O. on glucose uptake, the cell
suspension was dispensed in 96-well microtiter plates at
2500 cells/well (200 ml). After 24 h of incubation (37°C/ 5%
CO,), all culture medium was removed from each well and
replaced with 100 ml of culture medium with different
concentrations of insulin and and 100 ml of 300 uM 2-NBDG
diluted in the same medium to give a final concentration of
150 uM /well. In this case, cells were incubated simultaneously

withbothinsulin/N.O.and 2-NBDGfor 120 min,and thenthe
plates were centrifuged, the culture medium was removed
and the cells were washed once with HBSS. Fluorescence
was measured as previously described and results of
triplicate experiments expressed as 2-NBDG concentrations .

Same procedure was repeated with 0.3 mM Fluorescein
isothiocyanate (FITC) labeled Insulin. Fluorescence was
measured at an excitation wavelength of 490 nm and an
emission wavelength of 520 nm &,

Statistical Analysis

Results of the experiments were analyzed by One Way
ANOVA, followed by a multiple comparison test using SPSS
13.0. P<0.05 was accepted as statistically significant. Results
were given as meanz SEM.

RESULTS

We characterized the concentration-dependent effect
of N.O. and insulin on human hepatocyte cell line (Hep3B)
and mouse adipocyte cell line (3T3-L1) as a function of time.
N.O. treatment decreased adipocyte cell number (P<0.01)
whereas insulin increased (P<0.01, Fig. 7). Minimal toxic
effect is seen at the highest dose of N.O. (P<0.05) in Hep3B
cells (Fig. 2).

Insulin treatment decreased LDH leakage, higher doses
of N.O. treatment increased LDH leakage (P<0.01, Fig. 3).

Main effect of N.O. treatment was seen in glucose uptake
to Hep3B and 3T3-L1 cells (P<0.001, Fig. 4, 5) and this effect is
more prominent in liver cells and significantly different from
controlandinsulin treated cells (P<0.001).N.O.treatment
increased insulin binding capacity in both adipocytes and
hepatocytes (P<0.001, Fig. 6).

DISCUSSION

Both experimental and epidemiologic studies showed
that insulin resistance is not key factor only in diabetes also in
cardiovascular diseases '. Control of blood glucose levels
isafunctionand coordination of different organ systems such
as liver, pancreas, muscle and fat. These organs and tissues

Fig 1. Cell number was determined at 24™ and 48" h in adipocyte 500

cell line 3T3-L1. NO treatment caused significant cytotoxicity with
dose and time dependent manner (P<0.01). The effect is most
prominent in N.O. 10 pg/ml dose and at 24 ™ h (P<0.001). Insulin
treatment increased cell number at 48 ™ h in all concentrations
(P<0.01). Data are presented as mean+SEM (n=6)

350

150

Cell number (X1000)

Sekil 1. Adiposit hiicre dizisinde (3T3-L1) hiicre proliferasyonunun
24 ve 48. saatlerde degerlendirilmesi. N.O. tedavisi doz ve zaman
bagimli olarak sitotoksitik etki gostermistir (P<0.01). Bu etki NO
10 pg/ml dozda ve 24. saatte en belirgindir (P<0.001). Insulin
tedavisi 48. saatte hiicre proliferasyonunu tiim dozlarda arttirmistir
(P<0.01). Sonuglar ortalama+SEM olarak verilmistir (n=6)
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350
300 Fig 2. Cell number was determined at 24™ and 48" h by the MTT
g assay. N.O. treatment has minimal cytotoxic effect in highest
E 250 dosage in Hep3B cell line (P<0.05). Insulin treatment increased
5 200 o24h/| cell number in all concentrations (P<0.001). Data are presented as
-g 150 @48 h mean+SEM (n=6)
3
% 100 Sekil 2. Hepatosit hiicre dizisinde 24 ve 48. saatlerde hiicre
O & sayiminin MTT ile degerlendirilmesi. N.O. tedavisi en yiiksek dozda
hepatositlerde minimal toksik etki gdstermistir (P<0.05). Insulin
g tedavisi tiim dozlarda proliferative etki gostermistir (P<0.001).
control  NO 0.1 N O1 NO 10 NO 50 insulin1 insulin10 insulin20 Sonuclar ortalama+SEM olarak verilmistir (n=6)
Hepatocytes
60
50
Fig 3. N.O. treatment increased LDH released to medium at 48" h. | _
Starting from the 11U/mL dosage insulin treatment decreased LDH E 40
release from hepatocytes at the 24" and 48" h (P<0.01). Data are % O24h
presented as mean+SEM E e @48 h
T 20
Sekil 3. N.O. tedavisi hepatositlerde LDH sekresyonunu 48. saatte | 9
artirmistir. insulinin 1 1U/mL dozundan itibaren hepatositlerde LDH 10
sekresyonunu 24 ve 48. saatlerde azaltmistir (P<0.01). Sonuglar
ortalama=SEM olarak verilmistir (n=6) g o o o
control  NOO.1 NO1 NO10 NO50  insulin1 insulin10 insulin20
Hepatocytes
76
s 74 — -
g 72 e Fig 4. Basal and insulin-stimulated NBDG-glucose uptake in
H 70 ] e | | cultured human hepatocytes. N.O. treatment increased glucose
5 uptake in hepatocytes compared to control and insulin treated
"E 63 | cells(P<0.001). Data are presented as mean+SEM
£ 66 —
g 64 4 || Sekil 4. Hepatositlerde bazal ve insulinle uyariimis NBDG-glukoz
8 alimi. N.O. tedavisi hepatositlerde hiicre icine glukoz alimini
g 62 7 N kontrole ve insulin gore belirgin arttirmistir (P<0.001). Sonuglar
2 60 T T T T T T T ortalama=SEM olarak verilmistir (n=6)
control  NOO.1 NO1 NO 10 NO50  insulin1 insulin10 insulin20
Hepatocytes

Fig 5. Basal and insulin-stimulated NBDG-glucose uptake in
cultured adipocytes N.O. treatment increased glucose uptake in
adipocytes starting from lower dosages but most prominent at
10 pg/ml dosage compared to control and insulin treated cells

(P<0.001). Data are presented as mean+SEM

Sekil 5. Adipositlerde bazal ve insulinle uyariimis glukoz alimi. N.O.
tedavisi adipositlerde diisiik dozlardan itibaren hiicre icine glukoz
alimini arttirmistir, bu etki en belirgin 10 pg/ml dozdadir (P<0.001).

Sonuglar ortalama=SEM olarak verilmistir (n=6)
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have major roles in the use and storage of nutrients in the
form of glycogen and triglycerides. Type Il DM is the most
common disorder which is characterized by impaired insulin
stimulated glucose uptake in muscle and adipose tissue %,

Itis striking that peripheral glucose levels should be well

regulated by physiological control mechanisms, which,
when deregulated, trigger early signs of the pathogenesis
of obesity and diabetes, such as abnormal suppression of
glucagon and loss of insulin secretion in the fed state
and decreased peripheral tissue glucose uptake. These
dysregulations become prominent before fullimpairment
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Fig 6. Basal and N.O.-stimulated FITC-Insulin binding activity in
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of beta-cell secretion and insulin resistance appears, a
characteristic of established type 2 DM 2°2', Also dysregula-
tion of extrapancreatic glucose sensors, especially glucose
uptake, may be early eventsin the pathogenesis of obesity
and type 2 diabetes ?'. From the physiologic standpoint,
activation of glucose transport and glycogen synthase is
linked to the insulin-signaling mechanism in many systems.
Glucose entry into the primary insulin target tissues (skeletal
muscle, heart, adipose tissue, and liver) occurs by facilitated
diffusion, mediated by a family of transport proteins.
Glucose transporters (GLUT) mainly GLUT 1-4 mediates
insulin stimulated glucose uptake by skeletal muscle, heart,
and adipose tissues ?'. Adipocyte metabolism starts to take
famous rolesin recent studies. It is accepted now that altered
adipocyte metabolism, fat storage and distribution is very
important in the pathogenesis of glucose intolerancein
Type 2 DM 2. Chronicallyincreased glucose and plasma free
fatty acids FFA stimulates adipogenesis and further gluco-
neogenesis leading to hepatic/muscleinsulin resistance.
Dysfunctionalfatcells produceexcessiveamounts of insulin
resistance-inducing,inflammatory,andatherosclerotic-
provoking cytokines and fail to secrete normal amounts
of insulin-sensitizing adipocytokines. Fat cells start to
proliferate and become enlarged and more insulin resistant.
Different theraphies are used to enhance adipocyte insulin
sensitivity, reduce plasma FFA, and favorably influence the
production of adipocytokines 2. Thiazolidinediones are
insulin-sensitizing antidiabetic agents which are used in
DM patients 2*. Researchers are seeking new alternative
treatments to decrease intracellular concentrations of tri-
glyceride metabolites in muscle, liver, and B-cells, contri-
buting to improvements in muscle/hepatic insulin sensitivity
and pancreatic and liverfunction in type 2 diabetics.

Alternative therapies with anti-hyperglycemic effects are
increasingly sought by patients with diabetes. This comes
as no surprise since alternative treatments have been most
widely usedin chronic diseases, which may be only partially
alleviated by conventional treatment. Herbal medications
are the most commonly used alternative therapy for blood
sugar control; however, their safety and efficacy need to
befurtherevaluated by well-designed, controlled clinical
studies. N.O. is well known toxic plant especially with its
chemotherapic potential. Yassin and Mwafy »* showed anti-
lipidemic effect without toxicity at the dose Haeba et al.?®

NO10 NOS50

cultured adipocytes and hepatocytes. N.O. treatment increased
insulin binding in adipocytes and hepatocytes as dose dependent
manner (P<0.001). Data are presented as mean+SEM

Sekil 6. Hepatositlerde ve adipositlerde bazal ve N.O. ile uyariimig
insulin baglanma kapasitesi. N.O. tedavisi adipositlerde ve hepato-
sitlerde insulin baglanmasini doz bagimlh olarak arttirmistir
(P<0.001). Sonuglar ortalama+SEM olarak verilmistir (n=6)

determined with toxicological studies of N.O. leaflets.
Similarly; Gayathri et al.” found that N.O. extract had an
antilipidemic effect in high fat diet fed rats.

Hepatotoxicity of N.O. extract is tested by MTT, LDH leak-
age measurements in human hepatocytes and we did not
find toxic effect or minimal toxicity is found with higher
dosages. However, the action mechanism of N.O. is not known
yet in the regulation of glucose metabolism. We found that
N.O. increases glucose uptake in both cell type, especially in
liver cells which is more important for glucose retrival from
blood. Our data suggest that N.O. acts through increase in
insulin binding and may effect glucose utilization in adipo-
cytes, and hepatocytes.

In summary, we conclude that N.O. is a bioactive compo-
nent in hepatocytes and adipocytes and able to regulate
glucose metabolism and insulin sensitivity in cells. Further
investigations are required to evaluate the underlying
mechanisms of benefit of N.O. treatment.
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Summary

For the first time computed tomography has been used to analyse tibiotarsal bones volumetric mineral density (vBMD) and mineral content
(BMC) in quails during their post-hatching development. The analysis was performed including eighty male and female quails aged 2, 4, 6 and 8
weeks, respectively. Statistical calculations were performed using two-way ANOVA. It was found that vBMD generally in the middle of the diaphyses
in the tibiotarsal bones in quails was two-fold higher vs. the metaphyses. Decrease of vBMD and BMC in the metaphyses of the tibiotarsal bones
in males occurred between the 4 wk and 6 wk of the post-hatching development; the lowest values of vBMD (217 mg/ccm) and BMC (3.68 mg/
mm) were observed in 6 wk males. In turn, in females, the decrease of vBMD in the metaphyses occurred in the 4" and 8™ wk. Pearson’s correlation
coefficient between the metaphyseal vBMD and body weight in males was negative and amounted to r =- 0.71 in the 4 wk and r =-0.44 in the 6
wk. In the middle of the diaphyses, decrease in vBMD was observed in both sexes in the 4 wk and 8 wk. Our research showed that changes in vBMD
and BMC are disorders in the process of mineralisation. In both sexes, they caused reluctance to walk and increased the likelihood of deformities
and fractures.

Keywords: Bone mineral density, Bone mineral content, Tibiotarsal bone, Mineralisation, Quails

Bildircinlarin Yumurtadan Cikigini Takip Eden Donemde
Tibiorsal Kemikte Yas ve Cinsiyet ile iliskili Mineral Yogunluk ve
Mineral icerik Degisiklikleri

Ozet

Bildircinlarin yumurtadan cikisini takip eden siirecte, ilk kez bilgisayarli tomografi kullanilarak tibiotarsal kemik mineral yogunlugu (vBMD)
ve mineral icerigi (BMC) analizi gerceklestirilmistir. Analiz, yaslari 2, 4, 6 ve 8 haftalik seksen erkek ve disi bildircin Gzerinde gergeklestirilmistir.
istatistiksel hesaplamalariki yénlit ANOVA kullanilarak yerine getirilmistir. vBMD'nin genellikle, metafizile karsilastirildiginda, bildircinlarin tibiotarsal
kemik ici diyafizinde 2 kat daha fazla oldugu saptanmistir. Erkek bildircinlarin tibiotarsal kemik ici metafizinde vBMD ve BMC azalmasi, yumurtan
cikisini takip eden gelisme déneminin 4. ve 6. haftalarinda meydana gelmektedir; erkeklerde en diistik vBMD (217 mg/ccm) ve BMC (3.68 mg/mm)
degerleri 6. haftada gozlemlenmistir. Buna karsin, disilerde metafiz icinde vBMD azalmasi 4. ve 8. haftalarda olusmustur. Metafiz vBMD ve erkek
vicut agirhgr arasindaki Pearson'in korelasyon katsayisi negatif olup 4. haftada r = - 0.71 ve 6. haftada r = -0.44 degerine sahiptir. Diyafizde ise her
iki cinsiyet icin 4. ve 8. haftada vBMD'de azalma oldugu goézlemlenmistir. Yaptigimiz ¢alisma, vBMD ve BMC degisikliklerinin mineralizasyon siirecini
bozdugunu gostermistir. Her iki cinsiyete ylriime konusunda isteksizlige neden olup sekil bozukluklari ve catlama olasiliklarini ytkseltmislerdir.

Anahtar sozciikler: Kemik mineral yogunlugu, Kemik mineral icerigi, Tibiotarsal kemik, Mineralizasyon, Bildircin
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INTRODUCTION

The Japanese quail (Coturnix coturnix japonica) is a
subject of interest for poultry farmers for a very long time as
it has been used for the production of both eggs and meat '2.
In both cases, the quail is very efficient by comparison with
other species of poultry 3. Due to its high yield efficiency,
the quail, similarly to other poultry species in the research
conducted by other authors *7, has problems with the
skeleton. However, there are only few studies on skeleton
formation, including the tibiotarsal bone during post-
hatching development of quails & In present literature,
there is lack of data concerning mineral content BMC and
bone density vBMD values in bone sections which are
most exposed to deformities: proximal metaphysis and
mid-diaphysis in situ of tibiotarsal bones in quails from
the moment of hatching till slaughtering maturity in post
hatching development. The bird is an experimental one
used as an animal model in osteoporosis research and in
mechanisms of bone turnover °. In some publications, post-
hatching development of the skeleton of the pelvic limb of
Japanese quails, including bone formation processes, are
described in details, however, it is done till 16 day of living ™",
That is why it is important to learn about processes describing
bone mineralisation in further stages of quail development
of a tibiotarsal bone, particularly exposed to deformities.
Thus, the aim of the study was to analyse the changes
in mineral content and density of the tibiotarsal bones
during post-hatching development in quails as influenced
by sex and age.

MATERIAL and METHODS

The study was conducted on 80 quails. The birds were
divided into the following age groups: 2, 4, 6, and 8 weeks (wk).
The quails were kept in cages. 3-wk-old birds were moved
to cages for adult birds. The height of the cage was 22 cm,
the length - 90 cm, the width - 53 cm. The floor of the cages
was honeycomb too with eyeholes not bigger than 1 cm.The
birds had three birdbaths and the access to feed ad libitum.
In one cage there were 15 females and 5 males. The quails
were fed with full-portion feed prepared especially for quails.
The feed has a consistence of crumble (crumbled granulate).

The feeding of nestlings (1-7 day), during this period 1
kg of the feed had 12.56MJ of the metabolic energy, 28%
protein, 1.0% calcium. The second stage of feeding was 8-28
day (12.14 MJ metabolic energy, 24% protein, 0.80% calcium).
The third stage was from 29 to 42 day and longer (11.72
MJ of metabolic energy, 20% of protein, 0.80% calcium.

Tibiotarsal bones to be analysed were obtained from 10
males and 10 females from each of the age groups. The bones
were thoroughly cleaned from soft tissues (muscles were
removed, the periosteum, epiphyseal and metaphyseal
cartilages were left). Each bone was weighed. A laboratory

weight was used to measure body weight and bone weight
(AXIS, type AG500C, max loading 500 g with the read
graduation of 0.001 g).

Then the bones were frozen in the temperatures from
-25°C to -30°C. Next, XCT Research SA Plus Peripheral
Quantitative Computed Tomography (pQCT) Scanner (Stratec
Medizintechnik GmbH. Pforzheim Germany) was used to
analyse the in situ structure of the proximal metaphyses
and in the middle of the diaphyses of the tibiotarsal bones.
Before the pQCT analysis, the bones were defrosted.

The following densitometry parameters were determined:

vBMD - Total volumetric bone mineral density (mg/ccm).
The mean density of the total bone.

BMC - Total bone content per T mm slice (mg/mm). The
mineral content of the total bone within a 1 mm slice.

The tomographic analysis of the proximal metaphysis
was conducted at 18% of the bone length, whereas the
analysis of the in the middle of the diaphyses of the tibiotarsal
bone was performed at 50% of the bone length with the
voxel size of 0.07 mm and scanning speed of 4 mm/min.
The area of analysis was determined following preliminary
scanning (20 mm/s) and the bone length was measured.
Threshold coefficient, differentiating compact bone from
trabecular bone, was determined at the level of 0.900 cm™.

The obtained results underwent statistical analysis. All
calculations were performed using the Statistica 9.0 software
(StatSoft, Inc. Tulsa, USA), at P<0.05. The two-way ANOVA
analysis was conducted in accordance with the model:

y;=m+a+Db+ab;+e,

where: y;- value of the studied feature, m — population
average, a; i- effect of the level of A factor, b- j- effect of the
level of B factor, ab-effect of interaction between i and j,
e, random error.

T-Tukey’s- Kramer test was applied to compare the
averages at P<0.05 and P<0.01. The relations between the
studied features, the body weight and the bone weight
were also analysed. Furthermore, relationships between
the examined features and body and bone weight were
tested with the use of Pearson’s correlation coefficient.

The analyses were conducted after the Local Ethics
Committee had accepted and approved the planned
procedures on the experimental birds (33/2009). There
was no conflict of interest during the course of the study.

RESULTS

Mean values of BMC and vBMD for tibiotarsal sections
and body weight depending on age and sex, are presented
in the following tables and figures:
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Differences in Bone Density vBMD and
Mineral Content BMC in Males as Influenced by Age

Analysing mineral density vBMD in proximal metaphyses
of tibiotarsal bones in post-hatching development of
males, it was stated that the first decrease of vBMD occurred
in proximal metaphyses in 4 wk, then between 4 and 6 wk
vBMD in proximal metaphyses in males of tibiotarsal bones
significantly attenuated by 102.68 mg/ccm, at P<0.05 (Table 1).

Another analysed parameter in the proximal metaphysis
of males was mineral content BMC, which amounted to
4.18 mg/mm in 2 wk. During the whole post-hatching
development, the lowest mineral content in the proximal
metaphysis of males was observed in 6 wk, it was only 3.68
mg/mm. BMC attenuated by 1.52 mg/mm, at P<0.01 in 6 wk
(in comparison to 4 wk) (Table 1). It is woth noting that BMC
values attenuated in proximal metaphyses in 6 wk, whereas
vBMD values in 4 and 6 wk. At that age, unwillingness to
move and more bone fractures were observed, whereas
at 6 wk — macroscopically deformed tibiotarsal bones.

Analysing densitometric parameters in the middle of
the diaphyses of the tibiotarsal bone in males, it was stated
that vBMD in the diaphyses was twice bigger than in the
metaphyses (Table 1). BMC in the diaphyses was lower than
in the proximal metaphyses (Table 7). The highest vBMD and
BMC in the middle of the diaphyses was observed in 6 wk
males and amounted to 669.83 mg/ccm and 3.95 mg/mm,
respectively. The lowest vBMD in mid-diaphysis in males was
observed in 4 wk, in relation to values achieved in 6 wk it
was lower by 95 mg/ccm, at P< 0.05 (Table 1).

Differences in Bone Density vBMD and
Mineral Content BMC in Females as Influenced by Age

Bone density vBMD of the tibiotarsal bones in proximal

metaphyses in 2 wk females amounted to 313.48 mg/cm?®.
In 4 wk in proximal metaphyses, there was a slight decrease
in vBMD values, whereas in 6 wk the highest values of
vBMD in females in the whole post-hatching development
in proximal metaphyses were observed in 6 wk (450 mg/
ccm). Significant statistical differences were found between
vBMD values between 4 and 6 wk, at P<0.05.

Mineral content of BMC in proximal metaphyses in females
was the lowest during the post-hatching development in
2 wk (3.65 mg/mm), and the highest in 6 wk (5.88 mg/mm).
The values of densitometric parameters in the middle of the
diaphyses were as follows: vBMD was twice bigger in relation
to metaphyses. During the post-hatching development in
females, the highest vBMD in the middle of the diaphyses
was observed in 6 wk (748.00 mg/ccm, at P<0.05 (Table 1).
The highest BMC values in mid-diaphysis were observed in
8 wk (5.04 mg/mm).

Differences in Bone Density vBMD and
Mineral Content BMC between Males and Females as
Influenced by Age

No significant differences in vBMD were observed
between males and females in the proximal metaphyses in
2 wk vBMD increased both in males and females during the
post-hatching development till 4 wk. There were statistically
significant differences in vBMD in proximal metaphyses
between 6 wk males and females at P<0.01. vBMD amounted
to 217.29 mg/mm for 6 wk males and 450 mg/mm for
females at the same age.

During the analysis, it was stated that BMC was higher
in males in the proximal metaphyses 2 and 4 wk (Table
1). However, no statistically significant differences were
observed. Statistically significant differences in BMC values
were found between males and females in 6 wk, at P<0.01.

Table 1. Mean values (X) and standard deviation + SD of the BMIC and vBMD in the tibiotarsal bone sections, depending on age and sex

Tablo 1. Tibiotarsal kemik béliimlerinde, yasa ve cinsiyete bagli BMC ve vBMD'nin ortalama dedgerleri (X) ve standart sapmasi + SD

Item Section Within Bones

BMC mg/mm Proximal Metaphysis Middle of the Shaft

Age Males = SD Females + SD Pooled Sexes + SD Males = SD Females + SD Pooled Sexes + SD

2wk 4.18+0.83* 3.65+0.66°* 3.81+0.70°* 1.74+£1.132 1.93+£0.312* 1.83+0.26**"

4wk 5.20+0.78%* 4.23+0.85%A 4.62+0.942~" 3.11+£0.478 3.16+0.51 b8 3.14+0.49°%

6wk 3.68+0.81 6™ 5.88+0.0°" 4.69+0.99 b8 3.95+0.41°8 4.15+0.00°8 3.97+0.38<

8wk 4.47+0.56% 4.48+0.49A 4.51+0.55" 3.78+0.33 08" 5.04+0.75<" 4.41+0.66

BMD mg/ccm Proximal Metaphysis Middle of the Shaft

Age Males + SD Females + SD Pooled Sexes + SD Males + SD Females + SD Pooled Sexes + SD

2wk 327.30+43.162 313.48+15.182 336.04+66.87 628.34+£39.23° 650.61+37.312 638.82+38.85¢

4wk 329.97*#33.09 285.15+£36.57° 346.04+58.90*" 574.60+55.13° 609.78+100.93° 597.47+87.69*

6 wk 217.29*%60.36 450.10+0.00° 371.10+64.49"" 669.83+79.58° 748.00+0.00° 680.02+78.70"

8 wk 337.6562.36 340.92+30.90° 338.31+57.13" 593.61+40.38° 686.57+28.29° 612.21+53.56*"
abMeans within a column with different superscripts are significantly different (P<0.05), “ Means within a column with different superscripts are
significantly different (P<0.01), "Means within a row are significantly different (P<0.01), "Means within a row are significantly different (P<0.05)
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Table 2. Pearson’s correlation coefficient for vBMD and BMC of males and females, depending on body weight and bone weight

Tablo 2. Disi ve erkeklerde, viicut agirligi ve kemik yogunluguna bagli olarak vBMD ve BMC icin Pearson’in korelasyonu

BMC
Proximal Metaphysis Middle of the Shaft
Age Males Females Males Females
BW Bone Mass BW Bone Mass BW Bone Mass BW Bone Mass
2 wk 1.00% 1.00* 0.81* 0.77*% 0.74* 0.74* 0.48 0.83*
4 wk 0.15 0.49 0.62* 0.80* 0.75% 0.40 0.20 0.63%
6 wk -0.90* -0.07 0.24 0.17 0.10 0.45* 0.44 0.21
8wk 0.55% 0.24 -0.79*% -0.12 0.30 0.77* 0.78* 0.83*
Age BMD
2 wk 1.00* 1.00* 0.06 0.04 -0.06 -0.09 0.28 0.15
4wk -0.71* -0.58* 0.45 0.46 0.31 -0.11 0.08 0.52
6 wk -0.44* -0.15 -0.95% -0.34 -0.10 -0.02 0.23 0.38
8wk 0.29 -0.12 -0.89*% -0.48 0.14 -0.21 0.66* 0.31
*significantly different P<0.05, BW- Body Weight

flica § 1l ol gmp B 1

CF Comds 104 Red (X &1
Dimance CT-Beffea) B3 ( 1000

BMC in 6 wk was significantly higher in females (5.88 mg/
mm) than in males (3.68 mg/mm). It is worth emphasising
that statistically significant differences in BMC in the middle
of the diaphyses between the two sexes were observed
in 8 wk, at P<0.01. BMC amounted to 3.78 mg/mm for
males and 5.04 mg/mm for females (Table 1). Statistically
significant differences were also observed in vBMD between
males and females in 6 and 8 wk (P<0.05) (Table 1).

Pearson’s Correlation Coefficient

Pearson’s correlation coefficient defined the relation
between vBMD and BMC values and body and bone weight
in particular bone sections. The BMC in the proximal meta-
physes in 2 wk males depended on body weight r = 1.00
and bone weight r = 1.00. In 2 wk females, BMC was also
related to body weight r = 0.81 and bone weight r = 0.77.

Fig 1. Tomographic analysis of a deformed
tibiotarsal bone in quail male in 6 wk with
marked analysis areas: proximal metaphysis
and mid-diaphysis

Sekil 1. Bildircinda isaretli analiz bolgesinde
deforme tibiotarsal kemigin tomografik
analizi: proksimal metafiz ve orta diafiz

Therefore, BMC increased in tibiotarsal bones when body
weight and bone weight grew. A similar relation was
observed in the middle of the diaphyses in 2 wk individuals
of both sexes (Table 2). The BMC in proximal metaphyses
in 4 wk females depended on body weight (r = 0.62) and
bone weight (r = 0.80). Thus, between 2 and 4 wk vBMD and
vBMD values rose when body and bone weight increased.

In a group of males in proximal metaphyses, when BW
increased in 6 wk, BMC decreased r =-0.90.

While analysing Pearson’s correlation coefficient in 2 wk
males, a strong positive correlation was noticed between
vBMD, and BW (r =1.0) and bone weight (r = 1.00) in proximal
metaphyses. A strong negative s correlation between vBMD
and body weight (r =-0.71) and bone weight (r =-0.58) was
observed in 4 wk males. Thus when body weight and bone
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weight increased in 4 wk males, the decrease of vBMD was
observed. A negative correlation between vBMD and BW
was also observed in a group of 6 wk males (r = - 0.44).

In females, it was observed that when BW rose, BMC (r =
-0.79) decreased in 8 wk and vBMD attenuated in 8 wk (r=
-0.89).Whereas, BMC and vBMD grew in the middle of
diaphyses in 8 wk females when body weight increased,
Pearson’s correlation coefficient amounted to (r = 0.78)
and (r=0.66), respectively (Table 2).

DISCUSSION

The tibiotarsal bone is the most frequently studied one
in poultry, including quails and on influences of nutrition '
and biology 3. A lot of factors have an influence on shaping
the structure of the skeleton and BMC and vBMD values in
bones, such as food ™ or breeding method . The authors
suggest '® that birds kept in aviary system had stronger
bones than those kept in cages. According to Jedral 7,
birds kept in cages had lower vBMD.

The conducted research analysed the influence of age
and sex on vBMD and BMC in tibiotarsal bones in quails
which were kept in cages.

The research confirmed that BMC was higher in proximal
metaphyses and vBMD was higher in diaphyses (twice).
It is a normal situation resulting from a bone structure. In
proximal metaphyses, there is more mineral, as rebuilding
processes take place faster there and metabolism is 8 times
higher in the cancellous bone of proximal metaphyses.

As far as differences in densitometric parameters in tibio-
tarsal bone as influenced by sex were concerned, it is
essential to emphasize that quails experience a significant

(P<0.01) sexual dimorphism, which is noticeable from 4
wk of age. The birds studied showed clear differences
between sexes. It mainly concerned the body weight,
which was higher in 6 wk females (200 g) than in 6 wk
males (140 g).

The achieved results showed that from the 2 wk BMC
increased in proximal metaphyses when body weight grew
in both sexes, which was confirmed by a positive correlation
r=1.00 for males and r = 0.81 for females. In 2 wk, a positive
correlation between BMC, BW and bone weight was
observed in the middle of the diaphysis for both sexes. Also
in males in 2 wk, a strong positive correlation was noticed
between vBMD, and BW (r =1.00) and bone weight (r = 1.00).
In the further post-hatching development vBMD values
of proximal metaphyses of tibiotarsal bones in 4 and 6 wk
males attenuated. It is worth noting that strong correlation
between vBMD and body weight (r =-0.71) and bone weight
(r =-0.58) was observed in 4 wk males. Another analysed
parameter, BMC, achieved the lowest values in proximal
metaphyses in 6 wk (r =-90). Thus, decreasing BMC values
in 6 wk males attenuated bone resistance to fractures. The
values of both densitometric parameters increased in 8 wk
males. Whereas in females, the decrease of vBMD values
was observed in proximal metaphyses in 4 and 8 wk. The
attenuation of BMC values in metaphyses occurred in 8
wk. It is worth adding that in females between 4 and 6
wk, body weight increased by approximately 88g and the
values of densitometric parameters increased in 6 wk. In
males, body weight increased by 21 g between 4 and 6
wk, whereas BMC and vBMD values attenuated. It was also
observed that the decreasing values of both densitometric
parameters along with the increase of body weight and
bone weightin 6 wk in males were the cause of deformities
of tibiotarsal bones. Three males out of 10 (30%) had
deformed tibiotarsal bones in 6 wk. In a group of females,
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limb problems were observed in 8 wk. Two out of 10 (20%)
females had deformed tibiotarsal bones.

Itis worth noting that a similar research was conducted
in turkeys '8. During the post-hatching development of
turkeys, it was stated that vBMD attenuated in proximal meta-
physesin 9 wk males (261.05 mg/ccm) and females (295.15
mg/ccm). In 9 wk turkeys, numerous fractures and bone
deformities of tibiotarsal bones were observed, whereas in
quails bone deformities appeared in 6 wk.

Using computed tomography, vBMD was also analysed
in tibiotarsal bones of ducks . It was stated that vBMD
attenuated in proximal metaphyses between 4 and 6 wk
in ducks of both sexes, which caused deformities in 6 wk,
thus visible deformities of tibiotarsal bones of ducks and
quails occurred at the same age. It should be emphasised
that the decrease of vBMD in proximal metaphyses was
observed earlier than in ducks, in 4 wk.

Trabecula® programme was used to analyse the structure
of trabeculae in proximal metaphyses of tibiotarsal bones in
ducks in post-hatching development. The number, volume
and density of radiological trabeculae were determined.
It was found that the density was the lowest in 6 wk ducks
and amounted to 44.62%. Such a low density was the cause
of numerous fractures of tibiotarsal bones . Trabecula®
programme was also used to study the structure of tibio-
tarsal bones in the development of geese as influenced
by age and sex. It was found that the lowest number of
trabeculae in proximal metaphyses was observed in 6 wk
males (6.34 mm?). Density (33.73%) and volume of trabeculae
(1.50% mm) was also the lowest at that age group’.

The achieved results concerning birds’ development are
a valuable source of information for poultry farmers because
there is a critical moment in the development of the above
mentioned species in which bone density BMD decreases
causing bone deformities and making poultry breeding less
profitable.

In conclusion, the presented reasearch determined the
value of vBMD and BMC in quails during post-hatching
development using a computed tomography. The gradual
densitometric values in the proximal metaphyses were
the cause of fractures and deformities bones in quails.
Reduction of the densitometric values in the proximal
metaphyses the ever increasing body weight caused
deformation of the tibiotarsal bone. The results can
provide valuable information for poultry farmers were
the cause of fractures.
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Summary

The aim of the study was to investigate the occurence and species distribution of methicillin resistant staphylococci (MRS) in the
nasal cavity of dogs. Nasal swabs were collected from 162 dogs entering private veterinary clinics in Hatay. Methicillin resistance was
detected onto mannitol salt agar containing 2 pg/ml oxacillin and confirmed by mecA Polymerase Chain Reaction (PCR). Bacterial
identification was done using 165 rRNA sequencing. Staphylococcal cassette chromosome mec (SCCmec) typing of these isolates were
determined by multiplex PCR. Antimicrobial susceptibility testing were performed disk diffusion method and antimicrobial resistance
genes were determined by PCR. Methicillin-resistant coagulase negative staphylococci (MRCNS) harbouring mecA were isolated from
15.4% (25/162) of dogs. The species identified were S. epidermidis (n=12), S. lentus (n=6), S. hominis (n=4), S. warneri (n=1), S. arlettae
(n=1) and S. haemolyticus (n=1). mecA-mediated methicillin resistance in S. arlettae was described for the first time. Methicillin resistant
Staphylococcus aureus (MRSA) and methicillin resistant Staphylococcus pseudintermedius (MRSP) were not detected. SCCmec type |, Il
Il and IV were identified in 1, 10, 9 and 5 MRS isolates, respectively. The results indicate that continuous surveillance is necessary to
determine the emergence of MRS including MRSA.

Keywords: Dog, Methicillin resistance, Staphylococci

Kopeklerde Metisilin Direncli Stafilokoklarin Prevalansi

Ozet

Bu calismanin amaci, kdpeklerin nazal mukozalarinda metisilin direncli stafilokoklarin (MRS) varligininin ve tir dagihminin
belirlenmesidir. Bu amacla, Hatay'da 6zel veteriner kliniklerine getirilen 162 kdpekten nazal svablar alindi. Metisilin direncinin
belirlenmesinde 2 pg/ml oksasillin iceren mannitolli tuzlu agar kullanildi. Bakteriyel identifikasyon 16S rRNA dizi analizi ile gerceklestirildi.
Stafilokokal kromozomal kaset tiplendirmesi (SCCmec) icin multipleks polimeraz zincir reaksiyonu (mPZR) yapildi. Antimikrobiyal
duyarliliklan disk diffuzyon yontemi ile ve antimikrobiyal direng genleri PZR ile incelendi. Képeklerin %15.42'iinden (25/162) mecA
geni tastyan MRS izole edildi. Yirmibes MRS izolati S. epidermidis (n=12), S. lentus (n=6), S. hominis (n=4), S. warneri (n=1), S. arlettae
(n=1) ve S. haemolyticus (n=1) olarak identifiye edildi. S. arlettae’da mecA geni ilk kez belirlendi. Metisilin direncli S. aureus (MRSA) ve
S. pseudintermedius (MRSP) izole edilmedi. SCCmectip |, Il, lll ve IV sirasiyla 1, 10, 9 and 5 MRS izolatinda belirlendi. Sonuglar, MRSA dahil
MRS suslarinin ortaya cikisini belirlemek icin stirekli surveyansin gerekli oldugunu isaret etmektedir.

Anahtar sozciikler: Kbpek, Metisilin Direnci, Stafilokok

INTRODUCTION

Emergence of methicillin resistant staphylococci (MRS),  zoonotic transmission of these multidrug resistant bacteria.
particularly methicillin resistant Staphylococcus aureus ~ MRSA strains found in dogs in various countries have been
(MRSA) and Staphylococcus pseudointermedius (MRSP) in  shown to be same clones isolated from humans in the
pet animals, is public and animal health concern due to region However, methicillin resistance among coagulase
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negative staphylococci (CNS) have been reported with
increased frequency in human and veterinary medicineﬁﬂ
As there is limited data on the presence of MRSA, MRSP
and other MRS in dog population in Turkey. This study
investigated the prevalence of MRS carriage among dogs
presenting private veterinary clinics in Hatay, Turkey.

MATERIAL and METHODS

Sample Collection

From December 2008 to June 2009, nasal swabs were
obtained from 162 dog attending private veterinary clinics
in Hatay, Turkey. This study was approved by the Animal
Ethical Committee of Mustafa Kemal University (2008/78).

Sample Analysis

The swabs were placed in enrichment broth containing
10 g/ mannitol, 65 g/l sodium chloride, 2.5 g/l yeast extract
and 10 g/l tryptone containing 2 pg/ml oxacillin and
incubated at 35°C for 24 h. Subsequently, 10 pl inoculum
was spread onto Mannitol Salt Agar containing 2 pg/ml
oxacillin as above and incubated 35°C for 24-48 h. A single
presumptive methicillin resistant staphylococcal colony
was selected and identified phenotypically on the genus
level by conventional biochemical tests.

DNA Extraction

Genomic DNA from individual pure cultures of MRCNS
isolates were extracted with InstaGene matrix (Bio-Rad
Laboratories, Canada) according to the manufacturer’s
instructions.

Identification and Characterisation of MRS Isolates

For the detection of mecA (methicillin resistance) gene,
the oligonucleotide primers and PCR conditions used for
this study were performed as reported previously by Oliveira
and de Lencastre ﬂ 16S rRNA gene amplification and sequence
analysis were performed as described previously Thus,
alarge, 1371 bp fragment encoding 16S rRNA gene was
amplified and subjected to sequence analysis for species
discrimination. For the detection of 16520 and 1651390
universal rRNA, primers 5- AGA GTT TGA TCC TGG CTC
AG -3"and 5'- GAC GGG CGG TGT GTA CAA -3'were used
as the forward and the reverse primer, respectively .
Nucleotide sequences were compared with the published
sequences on National Center of Biotechnology Information
(available online at http://www.ncbi.nlm.nih.gov), and
sequences showing highest similarity score (>97%) to a
type strain was considered as species identity.

SCCmec Typing

SCCmec types (I-1IV) of the isolates were determined
using methods and primers described by Oliveira and
de Lencastre[’] For the detection of mecA (methicillin

resistance) gene and SCCmec typing, methicillin
susceptible (Staphylococcus aureus ATCC 29213) and
methicillin resistanat (S. aureus HPV107, S. aureus BK2464,
S. aureus HUSA304, S. aureus GRE14) reference strains
used as negative and positive control in PCR, respectively.
Visualization of PCR products was performed on 1.5%
agarose gel stained with ethidium bromide.

Animicrobial Susceptibility Testing

Antimicrobial susceptibility testing of MRS strains
was performed according to the guideline of Clinical and
Laboratory Standards Institute (CLSI)DE using the following
antimicrobial disks: erythromycin (15 pg), trimethoprim-
sulfamethoxazole (1.25 pg/23.75 pg), vancomycin (30
Kg), gentamicin (10 ug), quinopristin-dalfopristin (15 ug),
ciprofloxacin (5 ug), mupirocin (5 pg), fusidic acid (10 ug),
rifampicin (5 pg), amoxicillin-clavulanic acid (20 pg/10
pg), clindamycin (2 pg) and tetracycline (30 pg). Since
standardized CLSI breakpoint for mupirocin and fusidic
acid are not available, the disk diffusion testing of these
antibiotics was performed as previously reported

Determination of Antimicrobial Resistance Genes

PCR assays for the resistance genes ermA, ermB, ermC,
msrA, mphC, lunA, aac(6’)/aph(2”), aph(3’)-llla, ant(4’)-la,
tetK, tetM, ileS-2, fusB, fusC was performed as previously

reported]=Ef ]
RESULTS

Identification, Characterisation and SCCmec Types of
MRS Isolates

MRS was isolated from 25 dogs (15.4%). Identification of
isolates was done by sequencing a 1371 bp size PCR product
by using universal 16S rRNA primers 16S rRNA
sequencing of isolates revealed the occurence of seven
species: S. epidermidis (n=12), S. lentus (n=6), S. hominis
(n=4), S. warneri (n=1), S. arlettae (n=1) and S. haemolyticus
(n=1)[(Table 1)] No dogs were colonized with MRSA and
MRSP. The most prevalent SCCmec type were SCCmec Il
(40%), followed by SCCmec Ill (36%), SCCmec IV (20%), and
SCCmecl (4%) While 20 isolates including type |, II
and Il were defined as hospital acquired methicillin resistant
staphylococci (HA-MRS), 5 isolates including type IV were
community acquired methicillin resistant staphylococci
(CA-MRS).

Antimicrobial Susceptibility Testing

Ninety-two percent of isolates displayed resistance to at
least one antimicrobial agent. Many MRCNS isolates were
frequently resistant to erythromycin (14/25, 56%), tetracycline
(13/25, 52%) and clindamycin (8/25, 32%). In addition, six
(24%) of the isolates were resistant to ciprofloxacin and
trimethoprim-sulfamethoxazole, five (20%) to gentamicin
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Fig 2. SCCmec types determined in MRS isolates.
Lane M: 100 bp molecular marker. Lane 1-13:
SCCmec types belong to different MRS isolates,
Lane NC: Negative control (master mix without
DNA), Lane I: S. aureus HPV107 (SCCmec type ),
Lane II: S. aureus BK2464 (SCCmec type Il), Lane
lll: S.aureus HUSA304 (SCCmec type lll), Lane IV:
S. aureus GRE14 (SCCmec type IV)

Sekil 2. MRS izolatlarinda belirlenen SCCmec
tipleri. M: 100 bp molekuler marker, 1-13: Farkli
MRS izolatlarina ait SCCmec tipleri. NK: Negatif
kontrol, I: S. aureus HPV107 (SCCmec tip 1), II:
S. aureus BK2464 (SCCmec tip Il), lll: S. aureus
HUSA304 (SCCmec tip ll), IV: S. aureus GRE14
(SCCmec tip IV)

and mupirocin, three (12%) to rifampicin and one (4%)
to quinopristin-dalfopristin, fusidic acid, and amoxicillin-
clavulanic acid. But, all MRCNS isolates were found to be
susceptible to vancomycin. All S. hominis, S. warneri and
S. haemolyticus isolates displayed multiple antimicrobial

resistance|(Table 1),

Prevalence of Resistance Genes

The mecA was detected in all strains. Of the 14
erythromycin-resistant (ER) isolates, 12 (85.7%) were positive
for ermC, followed by ermB (9/14; 64.3%), mphC (9/14; 64.3%),

Fig 1. PCR performed by using 16S rRNA universal
primers. M: Marker (Lambda phage DNA restricted
with Pstl enzyme) 1-6: PCR performed by using isolated
microorganism’s DNA. PC: Positive control (S. aureus
HPV107), NC: Negative control (master mix without
DNA)

Sekil 1. 16S universal primerleri kullanilarak gercekles-
tirilen PZR. M: Marker (Pstl enzimi ile kesilmis lambda
faj DNA's1). PZR. 1-6: Staphylococcus izolatlari, PK: Pozitif
kontrol (S. aureus HPV107), NK: Negatif kontrol (DNA'siz
master miks)

1371bp

Fig 3. SCCmec types determined in MRS
isolates. Lane M: 100 bp molecular marker.
Lane 14-25: SCCmec types belong to different
MRS isolates

Sekil 3. MRS izolatlarinda belirlenen SCCmec
tipleri. M: 100 bp molekiler marker. 14-15:
Farkli MRS izolatlarina ait SCCmec tipleri

msrA (7/14; 50.0%) and ermA (1/14, 7.1%). The tetK was the
most prevalent gene among tetracycline resistant isolates,
detected alone in 8 (61.5%) isolates, in combination with
tetM in 3 (42.8%) isolates. The tetM was detected in two
(15.4%) isolates. Among aminoglycoside-resistant isolates,
aac(6’)/aph(2”) was detected in three (60%) strains, aph(3’)-
llla and ant(4’)-la in one strain, and ant(4’)-la in one isolate.
Eight clindamycin resistant isolates were positive for InuA
gene. While only three isolates carried ileS-2 gene among
five mupirocin resistant isolates, fusB and fusC genes were
not detected in one fusidic acid resistant isolate (Table 1).
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Table 1. Antimicrobial resistance phenotypes, genotypes and SCCmec types of methicillin resistant coagulase negative staphylococci isolated from dogs

Tablo 1. Képeklerden izole edilen metisilin direngli koagtilaz negatif stafilokoklarin antimikrobiyal direng fenotipleri, genotipleri ve SCCmec tipleri

MRCoNS Species | Phenotype* Genotype SCCmecType
S. epidermidis OXA, E mecA, ermB, ermC, mphC |
S. epidermidis OXA, E, MUP, CIP mecA, ermB 1\
S.epidermidis OXA, TE, MUP mecA, tetK, ileS-2R \Y
S. epidermidis OXA mecA 11l
S.epidermidis OXA, TE, E, DA, CIP mecA, tetK, ermC, msrA, mphC, InuA 1]
S. epidermidis OXA, SXT mecA v
S. epidermidis OXA, TE, E, SXT mecA, tetK, ermC, msrA, mphC v
S. epidermidis OXA, E, MUP mecA, ermB, ermC, msrA, ileS-2R 1]
S. epidermidis OXA, TE, E, DA, FD mecA, tetK, ermB, ermC, mphC Il
S. epidermidis OXA, E, CN, DA, QD, MUP mecA, ermB, ermC, msrA, mphC, aac(6')/aph(2"), InuA, ileS-2R Il
S. epidermidis OXA mecA 11l
S. epidermidis OXA, TE, E, DA, CIP mecA, tetK, ermC, msrA, mphC, InuA 1]
S. lentus OXA, TE mecA, tetK, tetM Il
S. lentus OXA, TE, CN, RD mecA, tetM, aac(6')/aph(2") ]
S. lentus OXA, TE, DA mecA, tetK, tetM, InuA ]
S. lentus OXA, TE, E, DA, SXT, CIP mecA, tetK, tetM, InuA, ermA, ermB, ermC, mphC 1]
S. lentus OXA, AMC, SXT, CIP mecA Il
S. lentus OXA, TE mecA, tetK 1\
S. hominis OXA, TE, CN, RD mecA, tetK, aac(6')/aph(2") ]
S. hominis OXA, TE, E, CN, DA mecA, tetM, InuA, ermB, ermC, msrA, mphC, aph(3')-llla, ant(4')-la I}
S. hominis OXA, E, MUP mecA, ermC ]
S. hominis OXA, TE, E, SXT mecA, tetK, ermB, mphC i
S. warneri OXA, E, DA, CN mecA, InuA, ermB, ermC, msrA, ant(4')-la I
S. arlettae OXA, SXT mecA Il
S. haemolyticus OXA, E, RD, CIP mecA, ermC I
* OXA: oxacillin, E: erythromycin, SXT: trimethoprim-sulfamethoxazole, QD: quinopristin-dalfopristin, CN: gentamicin, CIP: ciprofloxacin; MUP: mupirocin,
FD: fusidic acid, RA: rifampicin, AMC: amoxicillin-clavulanic acid, DA: clindamycin, TE: tetracycline

The most prevalent SCCmec type were SCCmec Il (40%),
followed by SCCmec Il (36%), SCCmec V (20%), and SCCmec
| (4%) (Fig. 2, 3).

DISCUSSION

Considering the high zoonotic potential of MRSA and
MRSP, it is encouraging that MRSA and MRSP were not
isolated from any dogs sampled in this study. This indicates
that these agents have a very low in the total population of
dogs admitted to clinics. Similar results have been reported
in Turkey and Denmark #5.

CNS are recognised as a major cause of nosocomial
infections, especially in immunocompromised patients 2.
An increase of MRCNS strains was reported from 38% in 1996
t0 67.5% in 2007 in Turkey %. Although, importance of CNS
in veterinary medicine or potential for zoonotic infection
is not well known. In recent years, CNS has steadily gained
importance as veterinary pathogens and implicated in

mastitis, pyoderma, cystitis, arthritis and respiratory system
infections in various animal species 892425,

The most prevalent SCCmec types were Il (40%, 10/25)
and Ill (36%, 9/25), identified among all MRCNS. Type IV is
predominant among S. epidermidis isolates. SCCmec type
IV was more frequently acquired by S. epidermidis, which is
in accordance with the enhanced mobility of this type of
SCCmec. A majority of hospital-acquired MRSA (HA-MRSA)
isolates harbor SCCmec type I-111 %6, SCCmec type Ill were
found to be more prevalent among human MRSA strains
with a prevalence rate of 82.1% in Turkey?. Dominance of
HA-MRSA SCCmec type Il and Ill indicate that dogs are a large
reservoir of SCCmec in MRCNS. It is reasonable to assume
that CoNS of dog origin share a common pool of SCCmec
with MRSA and thus pose a potential threat to public and
animal health.

Among 25 MRCNS isolated, S. epidermidis, S. lentus
and S. hominis were most prevalent species. To the best of
our knowledge, this is the first report of mecA-mediated
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methicillin resistance in S. arlettae in dogs. S. arlettae is
one of the CoNS isolated from the skin of mammals and
poultry %, Bagcigil et al.* reported S. epidermidis (n=7) and
S. haemolyticus (n=3) as more prevalent species in dogs in
Denmark. Another study carried out in Turkey, S. hominis
was found to be the more prevalent among MRCNS in dogs®.
Although no information is available on the frequency of
nosocomial pathogens in veterinary hospitals, some species,
mainly S. epidermidis, S. haemolyticus, S. hominis have been
isolated from nosocomial infections in Turkey 23%.

Methicillin resistant strains have high rates of resistance
to other classes of antimicrobials than methicillin susceptible
strains 2. In this study, MRCNS strains were resistant to
clinically relevant antimicrobial drugs such as mupirocin,
fusidic acid, quinopristin-dalfopristin, rifampicin in various
levels. These findings confirm that MRS may pose a major
therapeutic challenge for veterinarians due to limited
choise of antimicrobials. Taken into consideration of multiple
resistance, antimicrobial selective pressure is likely to play
a key role in the emergence and spread of MRCNS among
dog population.

All except two MRCNS isolates carried more than one
antimicrobial resistance gene. In particular, one S. hominis
isolate carried nine resistance genes that confer resistance
to five antimicrobials. Hanssen and Sollid * reported that
resistant strains of CNS might serve as pool of antimicrobial
resistance genes. Because majority of resistance determinants
carried by mobile genetic elements, and this favors transfer
of resistance genes within and across bacteriel species and
even across genus borders

In conclusion, the results indicate that MRCNS are
common in dogs in Turkey. Therefore, the resistance trends
observed among staphylococci isolated from the nasal cavity
of dogs seem to reflect the national and local patterns of
antimicrobial usage in this animal species. However, further
studies based on larger and more representative study
populations are needed to determine the true prevalence
of these agents.
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Summary

Meat quality of carp varies by age and rearing system as well as feed consumed. The aim of the study was to determine the impact
of the diet on the survival rate, yield per unit of area, chemical composition, the amount of total cholesterol and fatty acid profile of two-
year old common carp (Cyprinus carpio L.) reared in the basic culture systems. Fish were grown in the similar ponds and subjected to 1
of 3 feeding systems: only natural food (extensive system), supplemental grain (semi-intensive system), and extruded formula consisting
of soybean, sunflower kernel, wheat flour, corn and brewery yeast (intensive system). Feeding extruded formula doubled production
per hectare of pond surface area, compared with feeding supplemental grain and almost thrice compared with feeding only natural
food. The n-3/n-6 ratio varied widely by the diet. Carp fed extruded formula yielded the most preferable the unsaturated fatty
acid:saturated fatty acids and polyunsaturated fatty acids:saturated fatty acids ratios. In conclusion, the provision of processed plant
meals can be an important protein source for common carp to improve productivity and food quality.

Keywords: Productivity, Common carp, Meat nutrients, Nutrition, Rearing system

Baliklarda Verimlilik ve Et Besin Bilesimi: Yemin Etkisi

Ozet

Sazan baliginin et kalitesi yas ve yetistirme sisteminin yani sira tliketilen yeme gore de degisir. Calismanin amaci; temel kiltir
sistemlerinde yetistirilen iki yash sazanlarda (Cyprinus carpio L .) farkli diyetlerle sagkalim orani, birim yetistirme alanindan elde edilen
verimlilik ve et besin bilesimi, total kolesterol ile yag asidi profiline etkisini arastirmakti. Ayni gélette biytilen ba baliklarda; 1-Sadece
dogdal gida (ekstansif sistem), 2- Tahil takviyesi (yari-entansif sistem) veya 3-Soya, aycicedi, bugday unu, misir, malt iceren ekstrude
karisim (entansif sistem) ile beslendi. Ekstrude karisimla besleme verimliligi hektar olarak golet ylizeyine gore; tahil takviyesi yapilanlara
kiyasla iki, sadece dogal gida saglananlara gore ise (g kat artirmis oldu. Etlerdeki n-3:n-6 orani diyete bagh olarak varyasyon gosterdi.
insan tiiketimi icin tercih edilen doymamis: doymus yag asidi ve coklu doymamis: doymus yag asidi orani ekstrude karisimla beslenen
baliklarin etinden elde edildi. Sonug olarak, yeterli miktarda islenmis bitkisel kiispe ve trlinlerin kullanimi sazanlar icin Snemli protein
kaynadi olabilir ve Grliniin gida kalitesini artirabilir.

Anahtar sézciikler: Verimlilik, Sazan, Et besin bilesimi, Besleme, Yetistirme sistemi

INTRODUCTION

Common carp is the most widespread fish species in
Serbia. Alike other fish species, common carp cannot synthesize
the essential fatty acids of the n-6 and n-3 series. Hence, these
fatty acids must be provided by the feed. Their original food
sources are phytoplankton and zooplankton ' that are rich
in proteins, fats, free amino acids, fatty acids, oligopeptides

and vitamins. Carp farms rely on natural food during the
production cycle, which is known as extensive culture system
and characterized by low yield. This production system is
dependent on pond fertility and economically feasible 2 The
main type of fish production in Serbia is the semi-intensive
system for cyprinid production, carp being as the major
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species. In addition to natural food, cereals are supplemented
to meet protein requirement. Some fish farms increase
production by introducing extruded complete feed for carp?.
The cost of inputs per unit of fish weight is higher than in
extensive and semi-intensive farming, especially because
of the high cost of fish feed that contains a high level of
protein with a balanced amino acid composition. High cost
can be overcome by replacing animal origin feedstuffs with
local available vegetable-derived protein ingredients. Many
cultured warm-water fish, including carp, require no meat
or fish products in their diets *®.

The use of plant-derived materials such as legume seeds
and different types of oilseed cake contain a wide variety of
antinutritional substances, including phytates, glucosinolates,
saponins, tannins, lectins, oligosaccharides and non-starch
polysaccharides, phytoestrogens, alkaloids, antigenic com-
pounds, gossypols, cyanogens, mimosine, cyclopropenoid
fatty acids, canavanine, antivitamins, and phorbol esters’
that limit feed utilization. Extrusion is used to make plant
protein more available to animals through denaturing termo-
labile antinutritional factors, resulting in improved nutrient
digestibility, palatability, pellet durability, water stability,
and pellet storage life &. Common carp meat is rich in protein
and n-3 polyunsaturated fatty acids (PUFA), including eico-
sapentaenoic (EPA) and docosahexaenoic (DHA) acids®.
The typical fatty acid composition of fish species is strongly
affected by the diets, sex and environmental conditions ™.
Beside PUFA, fish fats contain cholesterol. Fish meat
cholesterol content (490-920 mg kg™) is similar to pork or beef
(450-840 mg kg™) '". The aim of the study was to determine
the impact of the diet on the survival rate, yield per unit of
area, chemical composition, amount of total cholesterol and
fatty acids profile of two-year old common carp (Cyprinus
carpio L.) reared in the extensive, semi- intensive and intensive
systems.

MATERIAL and METHODS

Pond Management and Fish Samples

The growth trial was carried out at the experimental fish
farm (Mosorin, Serbia) with common carp (Cyprinus carpio
L.) obtained from a commercial fish farm. Fish were grown
in three earthen ponds each of 1 ha where were left dry
and untreated during winter. The initial density of carp per
hectare was equal, 2500 individuals. The average initial live
weight of all fish was 250 g (Table 3). The production in first
pond was based on natural food consisting of benthic and
planktonic organisms (extensive system). In the second
pond additional feeding was done with mixture of corn
(80%) and wheat (20%) (semi-intensive system). In the last
pond, the common carp was supplemented with extruded
formulated feed mixture (intensive system). During the
experiment, the water temperature, dissolved oxygen content
and pH were measured biweekly in the morning hours
(around 9.00 h). The water quality parameters did not differ
significantly between the ponds. The content of dissolved
oxygen was highly variable, ranging from 1.4 to 14.8 (mg
O,I""). The pH varied from 7.04 to 8.62, while temperature
of water ranged from 15 to 28.7°C.

Soybean meal, brewery yeast, wheat flour and corn were
used as ingredients for extruded formula. Ingredients were
mixed and extruded using a twin screw extruder in Animal
Feed Manufactory (Komponenta, Cuprija, Republic of Serbia).
Composition of formulated feed is shown in Table 7 and fatty
acid compositions of supplemental grains and extruded
formula are shown in Table 2.

The experimental carp were measured biweekly in order
to adjust the daily feed rate that was 3 % of the total fish
mass. Fish were hand-fed twice daily at 8:00 and 15:00 h.

Table 1. Composition and proximate analysis of the extruded formula diet
Tablo 1. Ekstrude formulanin icerik ve besin madde kompozisyonu

Ingredients g kg’ dry diet Chemical analysis g kg dry diet

Soybean meal 450 Dry matter (DM) 897.1

Sunflower kernel 150 Crude protein (CP) 280.6

Brewery yeast 50 Crude fat (CF) 63.3

Wheat flour 146 Crude ash (CA) 41.6

Corn 180 NFE3 61.4

Methionin 1 Gross energy (MJ-kg' DM)* 102.5

Lysine L 3

Vitamin mix' 10

Mineral mix? 10

! Vitamin mix (mg/kg™ of diet): vitamin B;, 15; vitamin B;, 10; vitamin Bs, 20; vitamin B, 0,15; vitamin K, 15; inositol, 250; Ca-
pantothenic acid, 80; nicotinic acid, 100; folic acid, 1; vitamin H (biotin), 1; vitamin E, 140; vitamin C, 500; vitamin A, 20.000 IU; vitamin
D;, 6.000 IU; choline chloride, 1.800, and cellulose was used as a carrier, > Mineral mix (mg kg™ of diet): Cu 20, Fe 40, Mn 30, Se 0.4,
Zn 125, and cellulose was used as a carrier , *> NFE, nitrogen-free extract, g.kg’ DM = 100 - (CP + CF + CA), * Calculated based on the
following conversion factors: CP-24 kJg', CL-39kJ g, NFE- 17 kJ g > (Jobling 1994)
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Table 2. Fatty acid composition of the experimental diets

Tablo 2. Deneme diyetlerinin yag asidi bilesimi

Fatty Acid (% of the Total Lipid Fatty Acids) Grain Mixture (80% Corn + 20% Wheat) Extruded Formula
Myristic acid, C,,, 0.40 0.47
Palmitic acid, C,¢, 10.86 10.98
Palmitoleic acid, C,g; 0.16 0.48
Stearic acid, C g, 2.02 2.74
Oleic acid, C g0 27.62 26.32
Vaccenic acid, C,g,; cio1q 0.16 0.82
Linoleic acid, Cig,n6 56.15 54.15
aLinolenic acid, C,g5, 5 0.98 2.23
Arachidic acid, C,y, 0.38 0.3
Eicosenoic acid, C,, 0.20 0.34
Behenic acid, Gy, 0.26 0.22
Dihomogammalinolenic acid, Cyy5,.¢ 0.61 0.58
Eicosatrienoic acid, C,3,5 0.32
Arachidonic acid, C,,, = 0.06
Lignoceric acid, C,,, 0.17 0.19
SFA 13.83 14.55
MUFA 28.14 27.96
PUFA 58 57.56
n-6 57.02 55.01
n-3 0.98 2.55
n-3/n-6 0.02 0.05
Measurements the bottom of each empty pond and over the water surface.

The fishponds were stocked in March and harvested in
October. Growth-performance indicators [body weight gain
(BWQ), specific growth rate (SGR), feed conversion ratio (FCR),
weight gain (WG) and survival rate (SR)] were measure using
following formulas:

SGR =100 (Ln (mean final body weight)-Ln (mean initial
body weight))/time (days);

FCR = dry feed intake (g)/wet weight gain (g);
SR(%) = (Final fish number/initial fish number)*100;
WG = Final body weight (g)- initial body weight(g) (g fish™);

BWG(%) = 100*(mean final weight-mean initial weight)/
mean initial weight

All fish were reared under variable natural atmospheric
conditions. Natural production in each pond was increased
by application of agrotechnical measures such as drying of
fish ponds during winter, soil treatment, fertilization and
adding lime. Livestock manure (2.000 kg ha') was applied
to the bottom of each empty pond and later biweekly over
the water surface (a total of 4.000 kg ha™' during growing
season). Agricultural limestone (250 kg ha™) was provided to
increase total alkalinity and total hardness of pond water, to

The same methods of cultivation and fertilization were
applied in all the ponds. The aeration of the fish ponds was
continuously secured by using an aerator pre pond. The
water flow was about 3.5 s, that provided that there were no
adverse effects of carbon dioxide and ammonia on the carp.

Laboratory Analyses

Twelve samples of two years old carp were taken from each
pond during the harvesting. Also, samples of supplemental
grain and extruded formula were taken and stored at -18°C
until analyses. The meat from dorsal muscles without skin
was used for chemical analyses. Water content of fish fillets
was determined after drying the samples at 105°C to constant
weight for 24 h (SRPS ISO 1442:1997). Crude protein content
was determined by Kjeldahl method (Manual book, Kjeltec
Auto 1030 Analyzer, Tecator, Sweeden) and ash was determined
after burning at 550+25°C (SRPS I1SO 936:1998). Crude lipid
in fish tissue was also analyzed using the Soxhlet System
with ether as solvent (SRPS ISO 1443:1997). Fatty acids
determination was performed according to Spiri¢ et al.'2
Cholesterol determination in carp fillets (from direct
saponification) was performed by using HPLC/PDA system
(Waters 2695 Separation module/Waters photodiode array
detector, USA) on a Phenomenex Luna C18 reverse/phase
column, according to Maraschiello et al.”. In quantification
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of cholesterol, external standardization was used, along with
Empower Pro software to control the HPLC system for data
acquisition and data processing as described ™.

Statistics

The group effect was determined using one-way ANOVA
(Statistica 10.0, StatSoft Inc.). Inter-group differences were
attained by the Tukey HSD test at P<0.01. The results were
presented as means + SE.

RESULTS

Performance

The harvesting weight, survival rate, harvesting density,
and specific growth rate were the greatest in intensive
system and lowest in extensive system. At the end of the
rearing period in October the average final live weight of
carp in the group that had been fed on natural food was
462.58 g. Final live weight of carp in the group that had

been given grains supplementary feeding was 754.08 g
and in the group that had been formula feed feeding was
1188.75 g. Total harvesting density was 994.5 kg/ha in
extensive, 1696.68 kg/ha in semi-intensive and 2734.12 kg/
ha in intensive system (Table 3). Feeding extruded formula
increased production per hectare of pond surface area
almost doubled compared with feeding supplemental grains
and almost thrice compared with feeding only natural food.

Nutrient Composition

Carp reared in intensive system had the greatest protein
and moderate lipid, ash, and cholesterol contents (Table 4).
Expectedly, rearing in extensive system reduced total lipid
and cholesterol contents.

Fatty Acid Profile

Rearing in extensive system resulted in the greatest total
SFA level in meat of carp, particularly of palmitic and stearic
acids (Table 5). In the semi-intensive system, MUFA was the
greatest, predominantly of oleic acid. Carp that ingested

Table 3. Growth performance of common carp reared in three different culture systems

Tablo 3. Ug farkli kiiltiir sisteminde yetistirilen sazanlarin biiyiime performansi

Rearing system

Variable Extensive Semi-intensive Intensive
(Only Natural Food) (Grain Mixture (80% Corn + 20% Wheat) (Extruded Formula)
Initial number of fish (ind ha™) 2500 2500 2500
IBW (g) 250+16.04 250+24.92 253+15.86
FBW () 462.58+31.32¢ 754.08+28.12° 1188.75+49.4°
Final number of fish (ind ha™) 2150 2250 2300
Survival rate (%) SR 86 90 92
Stocking density (kg ha™) 625 625 632.5
Harvesting density (kgha™) 994.5 1696.68 2734.12
WG (gfish™) 212.58 504.08 935.75
BWG% 85.03 201.63 369.86
SGR (%day™") 0.26 0.47 0.66
FCR (g-g™) 2.7 1.86

" Data are means + SE (n = 12). Values within the same row with different letter supercripts differ at P<0.01, 2 IBW, initial body weight; FBW, final body weight;
SR, survival rate; SGR, specific growth rate; FCR, feed conversion ratio; WG, weight gain; BWG, body weight gain

Table 4. Proximate analysis results of common carp reared in three different culture systems

Tablo 4. Uc farkli kiiltiir sisteminde yetistirilen sazanlarin besin madde kompozisyonu

Rearing system

Variable Extensive Semi-intensive Intensive
(Only Natural Food) (Grain Mixture (80% Corn + 20% Wheat) (Extruded Formula)

Moisture (g kg™) 814.9+3.22 764+1.8¢ 783.5+0.4°

Crude protein (g kg™) 154.8+2.8° 155.9+2.1° 171.7+0.5°

Crude lipid (g kg™) 20.7+1.1¢ 68.5+1.4° 31.9+0.5b

Crude ash (g kg™) 09.6+0.9¢ 11.6£0.72 10.3£0.1°

Total cholesterol (mg kg™) 379.4+0.2¢ 578+1.12 513.1£1.2°

" Data are means * SE (n = 12). Values within the same row with different letter supercripts differ at P<0.01
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only natural food had higher n-3 fatty acids in the muscle than
carp that received supplemental wheat or extruded formula
(Table 5). However, common carp reared in intensive culture
system had higher n-6 fatty acids than carp reared other two
culture systems. Thus, the total amount of PUFA was higher
in muscle triacylglycerol of carp fed with extruded formulated
feed compared to carp fed only on natural food. This is
reflection of dietary fat being transferred to body tissues.

The n-3/n-6 ratio of the fish muscle was the highest in
carp fed only on natural food, followed by carp fed extruded
formula and the lowest value was observed in carp that
received supplemental wheat. The highest level of n-3 fatty
acids was found in the muscle of carp that received only natural
food and the lowest in carp fed supplemental grains.

In two year-old carp fed extruded formula was observed
the best ratio UFA/SFA, PUFA/SFA, the highest content of PUFA,
the lowest content of SFA compared with other two groups.
Lipids of carp in intensive production contained less MUFA
(45%) than carp from the semi-intensive production (64%).

DISCUSSION

Performance

Supplementary feeding with grains leads to improved
growth performance in common carp, and especially feeding
with extruded formula. Survival rate in carp that ingested
only natural food was lower than in carp fed grains, as well
asthanin carp fed formulated feed. In general, in all groups
the survival rate was satisfactory and it was within the range
considered normal for carp pond production in Republic
of Serbia. Additional feeding with grains almost doubled
average final body weight, while carp that received extruded
formula showed three fold higher final body weight than carp
fed only natural food and that lead to doubled harvesting
density in semi-intensive system and threefold higher har-
vesting density in intensive system compared with extensive.
Consequently, all growth parameters were the highestin
intensive system and lowest in extensive system. That fact
justified the use of supplemental feed in the rearing of carp
and it represents a major opportunity to increase production
in carp ponds.The growth parameters and total production
of the carp were quite affected by that of the diets. Using
adequately prepared extruded formula can further improve
growth performance and yield of fish per unit of area.
Administered extruded feed results in good growth and feed
conversion. Higher temperature influenced the significantly
higher growth rate of common carp in region of Republic of
Serbia compared with Central Europe °. Besides the direct
effect of using feed containing high protein indirect effect
was achieved through nitrogen and phosphorus, which are
released during digestion of formulated feed and increased
development of natural food in the pond?3. The positive
effect is certainly significant in maintaining a better quality
of water environment.

Nutrient Composition

In the literature, depending on age, rearing system, and
food, fat content varies from 23 to 168 g kg'DM and protein
contentvariesfrom 140to 180gkgin carp "*".In the present
trial nutrient composition was highly depended on the diet.
Supplementary feeding with grains leads to enlarged amounts
of crude lipid in fish meat and it was doubled higher compared
to supplementary feeding with extruded formula and three-
fold higher compared to carp which ingested only natural
food. The fillets obtained from the experimental fish were
characterized by a varied content of fatand water.The same
regularity was observed by Cirkovi¢ et al.’®. The varied content
of fat was compensated by the content of water, which isin
agreement with the results obtained by Zmijewski et al.™
who found a reverse correlation between the fat and water
contents, which is common for many fish species. Crude
protein level was the highest in the fillets of carp from
intensive system, while there were no significant difference
in the amount of protein in fillets of carp from extensive and
semi-intensive systems. Cholesterol content in fish meat is
not correlated with fat content™. Trbovic et al.’ reported that
the amounts of total cholesterol in lipids were 490 mg kg™
in one-year old carp harvested in April and 540 mg kg™ in
one-year old carp harvested in June. Data about influence
of diet and rearing systems on cholesterol content in carp
are limited. However, it is known that cholesterol content in
lipids of carp varies considerably, within the range of 470-
1.200 mgkg™ 2>*'. Total cholesterol content in the present
research was the highest in semi-intensive system and the
lowest in extensive system, but in all groups was favourable
and within the previously mentioned 2°2'. This great variability
could be related to harvest season and age as well as rearing
system.

The present results confirms that proximate composition
of common carp highly depends of diet 2. The fat content in
fish meat contributes to its juiciness, tastefulness and texture,
as well as organoleptic properties. Lipid content in fillets
from extensive system was very low and such lean tissue is
dry and perceived as thickly fibrous. On the other hand, there
are certain groups of people who require meat with minimal
fat and cholesterol content.

Fatty Acid Profile

The preference for a feed rich in saccharides leads to an
increase in the percentage of the oleic acid in body lipids of
the fish, which is produced in the organism by desaturation
and elongation of SFA%. At the same time, proportion of
PUFA n-3 decreases %%, Supplementary feeding with grains
leads to reduced amounts of essential fatty acids in fish meat
and this is due to the lower proportion of natural food in the
diet of the carp which received additional grains.

The two fatty acids 18:2n-6 and 18:3n-3 are precusors
for synthesis of n-6 and n-3 PUFAs, recpectively %. Carp that
received extruded formula showed high values of n-6 fatty
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Table 5. Fatty acid composition of common carp reared in three different culture systems

Tablo 5. Ug farkli kiiltiir sisteminde yetistirilen sazanlarin yag asidi profili

Rearing system
Fatty Acids
(% of the Total Lipid Fatty Acids)? Extensive Semi-intensive Intensive
(Only Natural Food) (Grain Mixture (80% Corn + 20% Wheat) (Extruded Formula)

Lauric acid, Cy,q 0.05+0.02¢ 0.14+0.01° 0.10+0.01°
Myristic acid, C,, 1.14+0.07° 0.71£0.03° 0.73+£0.01°
Pentadecylic acid, C,, 0.49+0.12° 0.01£0.01° 0.23+0.01°
Palmitic acid, C,4, 20.99+0.28° 17.31£0.09° 16.89+0.03°
Margaric acid, C,, 0.69+0.09° 0.12+0.01° 0.18+0.005°
Stearic acid, Cyg, 5.26+0.2° 5.79+0.02° 4.16+0.01¢
Arachidic acid, C,y, 0.19+0.05° 0.11£0.02° 0.10£0.005°
SFA 28.82+0.36° 24.19+0.11° 22.4+0.03¢
Palmitoleic acid, Cy; 5.15+0.07° 6.23+0.01° 5.2+0.04°
Oleic acid, Cig1cis0 32.58+0.42¢ 51.35+0.04° 34.45+0.01°
Vaccenic acid,Cg1.11 4.26+0.13° 4.54+0.04° 2.93+0.01¢
Eicosenoic acid, C,, 1.51£0.18¢ 2.19+0.05° 2.54+0.01°
MUFA 43.49+0.42¢ 64.31+0.09° 45.12+0.03°
Linoleic acid, Cg, 13.49+0.25° 8.7+0.13¢ 22.57+0.01°
Linolenic(GLA)C g5 e 0.19+0.07° 0.11+0.02¢ 0.25+0.01°
a-Linolenic, Cg5 s 4.59+0.19° 0.61+0.06° 2.12+0.01°
Behenic acid, Cyy, 0.7+0.082 0.27+0.05° 0.73+0.01°
Dihomo-gamma-linolenic acid, C,o; 6 0.77£0.12° 0.43+0.04¢ 1.02+0.012
Eicosatrienoic acid, Cy5 5 0.86+0.1° 0.06+0.02¢ 0.71+£0.01°
Arachidonic acid, C,,, 2.79+0.21° 0.73+0.04¢ 1.44+0.01°
Eicosapentaenoic acid, Cys, 3 1.17+0.1° 0.2+0.02¢ 0.93+0.01°
Docosapentaenoic acid, Cy, 5 0.91£0.112 0.18+0.03° 0.85+0.02*
Docosahexaenoic acid, C,,¢ . 2.22+0.3a 0.25+0.04¢ 1.86+0.04°
PUFA 27.69+0.39° 11.53+0.15¢ 32.48+0.03°
n-6 17.93+0.36° 10.24+0.13¢ 26.01+0.04°
n-3 9.75+0.35° 1.29+0.1¢ 6.48+0.04°
n-3/n-6 0.54+0.03° 0.13+0.01¢ 0.25+0.001°
n-6/n-3 1.84+0.09¢ 7.99+0.66° 4.02+0.03°
PUFA/SFA 0.64+0.01° 0.18+0.002¢ 0.72+0.001°
UFA/SFA 0.96+0.02° 0.48+0.008¢ 1.45+0.0032
PUFA/MUFA 2.47+0.04¢ 3.13+0.02° 3.46+0.01°

families

" Data are means * SE (n = 12). Values within the same row with different letter supercripts differ at P<0.01, 2 SFA = saturated fatty acids;
MUFA = monounsaturated fatty acids; USFA = unsaturated fatty acids, PUFA = polyunsaturated fatty acids from the n3 (n3 PUFA) and n6 (n6 PUFA)

acidsin their muscle, based on the high content of linoleic
acid in the diets. However, although grain mixture contained
slightly higher amount of linoleic acid than formulated
feed, percentage of this fatty acid was lower than in carp
fed formulated feed, as well as than in carp which ingested
only natural food, but the absolute content of linoleic acid
was 2-3 folds greater in muscle of carp fed grains compared
with muscle of carp fed only natural food. In general, in all
groups the content of the n-6 fatty acids was higher than the
content of n-3 fatty acids. The fatty acid composition of the
carp muscle triacylglycerols was quite affected by that of the

diets. Diets containing soybean or corn were characterized
by high linoleic acid content. High contents of n-6 fatty
acids in the grain based and extruded formulated (soybean
meal, sunflower cernel, wheat flower and corn) diet resulted
in high levels of these fatty acids in the carp meat.

The fatty acid composition of common carp reflects, to a
large extent, that of the diet. The n-3/n-6 ratio varies between
0.8 and 2.4°. There are reports indicating this ratio is about
0.5'72', even less, about 0.2 625, Ackman % reported EPA and
DHA acid concentrations in farmed carp as low as 0.35. In the
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present study, feeds did not contain highly USFAs. Fresh-
water fish possess the bioconversion capacity to elongate
and desaturate C,, PUFA to n-3 and n-6 fatty acids such as
arachidonic acid, EPA and DHA %,

Fish meal is expensive and mostly imported feedstuff.
The use of plant-derived materials as fish feed ingredients
are limited by the presence of a wide variety of antinutritional
substances, so appropriate heat treatment is necessary.

In conclusion, the ratio of n-3/n-6 in common carps varied
by feed and or rearing system. Using adequately processed
plant meals as replacement protein sources can further
improve productivity and nutritive value of carp, as reflected
by n-6 polyunsaturated fatty acids, especially linoleic and
arachidonicacidsandfavorable content of total cholesterol.
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Summary

Accurate fixation is a must for the assessment of myelinated nerve fiber morphology and transcardial perfusion and immersion
methods are the most commonly used fixation techniques. In the present study we designed a new fixation technique for the
histomorphometric and stereological evaluation of sciatic nerve fiber and referred it as instillation fixation. The method involved
preliminary in situ fixation of the nerve sample without dissecting it from the animal body followed by a complete conventional fixation
protocol. The objective of this study was to compare the three fixation techniques with each other for fixation artifacts. Eighteen
female Wistar albino rats constituted the study material. The animals were allocated into three experimental groups corresponding to
different fixation methods (immersion, instillation and transcardial perfusion, respectively). Quantitative assessments of nerve samples
harvested from the animals of each group included the number of total myelinated axons, normal myelinated axons, alterations in
myelin compaction, myelinated axons with irregular fiber shape, and with myelin loops and g ratio. Results revealed that normal
myelinated axons were markedly lower in the immersion fixation group compared to those of instillation and transcardial perfusion.
Moreover a significant decrease was noted with respect to alterations in myelin compaction in the instillation fixation group. In contrast,
no significant difference was observed in myelin thickness and axon cross sectional area. In conclusion instillation fixation technique
proved to be a valid and simple method for the assessment of peripheral nerve morphology for further analyses in a rat model.

Keywords: Rat, Sciatic nerve, Fixation method

Periferal Sinir Tespit Yontemlerinin Karsilastirilmasi

Ozet

Dogru bir tespit islemi miyelinli periferik sinirlerin morfolojik degerlendirmesi icin 6n kosuldur. Kalp perflizyonu ve daldirma en
yaygin kullanilan tespit yontemlerindendir. Calismamizda bu metotlara ek olarak damlatma teknigi olarak adlandirilan yeni bir tespit
metodu uygulandi. Sinir doku 6rnegi canlihayvan tizerinden ¢ikarilmadan 6n tespit islemine tabi tutulduktan sonra rutin tespitislemleri
tamamlandi ve g tespit ydonteminin tespit artefaktlari agisindan birbirleriyle histomorfometrik ve stereolojik olarak karsilastiriimasi
gerceklestirildi. On sekiz adet disi Wistar albino sican kullanildi. Hayvanlar sirasiyla daldirma, damlatma ve kalp perflizyonu olmak
Uzere Uc esit gruba ayrildi. Her bir gruptaki hayvanlara ait siyatik sinir 6rneklerinin kantitatif degerlendirilmesi toplam miyelinli akson
sayisi, normal miyelinli akson sayisi, miyelin kompaksiyonundaki degisimler iceren aksonlarin sayisi, diizensiz demet yapisi ile kivrimli
miyelin halkalari iceren miyelinli aksonlarin sayisi ve g oranlari hesaplanarak gergeklestirildi. Elde edilen bulgulara gére daldirma tespit
grubundaki normal miyelinli akson sayisinda, damlatma ve kalp perflizyonu gruplariile karsilastirildiginda belirgin bir disus belirlendi.
Bununla beraber damlatma tespit grubunda miyelin kompaksiyonunda degisimler iceren akson sayisinda istatistiksel olarak anlamh
bir disis kaydedildi. Buna karsin miyelin kalinligi ve ortalama akson alaninda farklilik gézlenmedi. Sonug olarak sican modelinde
damlatma tespit tekniginin periferik sinir morfolojisinin degerlendirilmesinde gegerli ve pratik bir metot oldugu gosterildi.

Anahtar sézciikler: Sican, Siyatik sinir, Tespit metotlari
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INTRODUCTION

Studies concerning peripheral nerve injuries and diseases
have been drawing growing attention among researchers
with the goal of improving diagnosis and treatment.
Assessment of peripheral nerve morphology or in other
words the morphology of myelinated axons is the cardinal
of the investigation of nerve damage and regeneration ',

Histomorphometric analysis of peripheral nerves is an
intriguing topic for researches. Such methods involving
computer-based nerve histomorphometry provide relatively
unbiased and accurate assessment of quantitative features
of nerve fibers, such as myelinated axon number, axonal
cross-sectional area and myelin thickness and abnormalities
in myelin structure when compared with conventional
qualitative/visual examination methods and have been widely
utilized both to determine the morphological characterizations
of uninjured nerve samples and to investigate the response
of the nerve tissue following several types of pathological
conditions including injuries or any kind of therapeutic and
surgical approaches %4, Accurate analysis, however, depends
on high-quality fixation of peripheral nerve tissue.The objective
of fixationis to preserve the tissue sample as close toits natural
formas possible, though even subtle changesin the intrinsic
structure of the tissue sample, inevitably give rise to artifacts °.

Transcardial perfusion and immersion are the two most
common methods used for fixation, the former being accepted
as the gold standard for the majority of the studies of neural
tissue although some researchers pointed out the non-
essentiality of transcardial perfusion, which was considered
tobereplaced byimmersion of nerve specimens in the fixative
agent after being dissected °.

In this study we designed a novel fixation technique,
which was termed as instillation fixation in a rat model
and investigated the accuracy of this method in terms of
several quantitative features of nerve fibers such as total
axon number, the number of axons with no morphological
alterations (humber of normal axons), mean cross sectional
areaofaxon, myelinthickness, alterations of myelin compaction,
number of axons with irregular shape and myelin loops in
the axoplasm (infoldings) as well as g ratio.

MATERIAL and METHODS

Experimental Design

Eighteen female Wistar albino rats, weighing between
200-250 g, obtained from the Experimental Medical Research
Institute of Istanbul University, Istanbul, Turkey, were used
in the study. The experimental animal protocol was carried
out at Kafkas University, Faculty of Veterinary Medicine, Kars,
Turkey and the tissue specimens were submitted to our
laboratory for the whole tissue processing and assessment
methods. The experiment was approved by The Animal

Experiments and Ethics Committee of Kafkas University (No:
2011-46).

Animals were randomized into three groups (n=6 per
group) and subjected to different fixation techniques: group
I. Immersion fixation, group Il. Instillation fixation and group
Il Transcardial perfusion.

Before any manipulation, animals were anesthetized by
single intramuscular injection of ketamine HCI (Ketalar, 50
mg/ml, Pfizer-Istanbul).

An oblique gluteal skin incision and a muscle-splitting
incision were used to expose the sciatic nerve. The procedures
in all groups were performed on the right sciatic nerve and
the nerve was dissected after the whole experiment was
completed and then the rats were sacrificed.

For all fixation procedures 2.5% glutaraldehyde in 0.1M
sodium cocadylate phosphate buffer (pH 7.4) was used.

Immersion group: After being dissected the nerve specimen
was immersed in the fixative solution.

Instillation group: Prior to the dissection, sciatic nerve
was prefixed in situ through being embeddedin a pool of the
fixation solution formed by slightly lifted surrounding muscle
tissues for 5min.Then the nerve specimen was dissected and
immersed in the fixative solution to complete fixation.

Perfusion group: Unlike the above mentioned procedures
the animals in this group were heparinized before being
anesthetized. The chest wall was opened to expose the
beating heart, and a needle is then inserted into the left
ventricle with an incision concurrently made in the right
atrium. Perfusion was initiated with 400 ml of 0.1M sodium
cocadylate phosphate buffer until the liver has become pale,
assuring that the blood was rinsed off and the procedure
was sustained with 400ml of 2.5% gluteraldehyde as the
fixative. Finally the sciatic nerve was dissected and immersed
in the fixation solution.

Tissue Processing

Nerve specimens belonging to the animals in all three
groups were kept in the fixation solution for 24 h in 4°C.
Following fixation, the tissues were rinsed three times in
sodium cocadylate phosphate buffer (pH 7.4) for 10 min.
Then the tissues were postfixed in 1% osmium tetraoxide for
2 h.The tissues were rinsed once more in sodium cocadylate
phosphate buffer (pH 7.4) for 10 min.The specimens were
then dehydrated for 10 min in each of the following solutions
using the following concentrations of ethanol; 3x70%, 3x
80%, 3x90% and 3x 100%, respectively. Then the specimens
were treated three times for 10 min each with pure propylene
oxide (Sigma) and placed overnightin a sealed bottle including
1:1 mixture of propylene oxide and resin (Epon embedding
kit/ Fluka Chemie Gmbt, Switzerland). The following day,
the bottles were unsealed and remained intact for 3-4 h
allowing the solution to evaporate. Then the specimens were
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treated with epoxy resin for 24 h at room temperature. The
whole procedure was completed by embedding the tissues
in Epon Embedding Kit for 48 h at 60°C. For embedding, we
used a silicon embedding mold that has 21 consecutively
numbered, bullet-shaped cavities with a depth of 5 mm each.
Semi-thin and ultra-thin sections (of 1 mm and 90 nm thick-
ness, respectively) were cut by an ultramicrotome (Super
Nova Reichert-Yung,Austria) and stained with 1% toluidine
blue (semi-thin sections) and uranyl acetate-lead citrate
(for ultra-thin sections), respectively. Ultra-thin sections were
analyzed using a JEM-1010 transmission electron microscope
(JEOL, Tokyo, Japan) equipped with a Mega-View lll digital
camera and Soft-lmaging System (SIS, Munster, Germany) °.
Semi-thin sections were evaluated by light micro-scopy.

Stereological Analysis

Stereological analyses of sciatic nerves were conducted
according to principles described previously 378 A
stereological workstation composed of a digital camera
(mbf/Bioscience, Qimaging), otomatic controlled specimen
stage, a light microscope (Leica, DM400B) and a software
program (mbf Bioscience, Stereo investigator, version 9)
was used to count axons. To obtain an estimation of total
myelinated axon number in an unbiased manner, the
axon profiles in the nerve cross-section were sampled with
equal probability regardless of shape, size, orientation
and location, which meant that each sampled item was
selected with a systematic random manner®. For this aim,
we chose an area fraction approach with an area of
unbiased counting frame of 900 mm? Meander sampling
of each sectioned nerve profiles was done in 70 um x70
pm step size in a systematic-random manner, as well,
ensuring that all locations within a nerve cross-section
were equally represented and that all axon profiles were
sampled with an equal probability regardless of shape,
size, orientation and location ©°.

The same stereological workstation was also used for
stereological analyses of myelin thickness and axon cross-
sectional area. A two-dimensional isotropic uniform random
nucleator ' was used for estimation of cross-sectional axon
areaand the thickness of myelin sheet using an oil objective
(100x, NA 1.40). Meander sampling of each sectioned nerve
profiles for axon cross-section area and myelin sheet thickness
was done over successive, systemic-random steps of 70 um-
70 um. Two dimensional nucleator at isotropic uniform random
positions was used for estimation of axonal areas and the
thickness of myelin sheet using an oil objective (100x, NA
1.40) 2.

After the tissue processing methods, all the nerve samples
belonging to the animals in each group were histomorpho-
metrically evaluated with the aid of a video monitor connected
tothe microscope at a final magnification of 100x NA 1.40 3
according to the following parameters, which were previously
obtained on the basis of stereological analysis: total axon
number, the number of axons with no morphological

alterations (number of normal axon/undamaged axon),
mean cross sectional area of axon, myelin thickness,
alterations of myelin compaction, number of axons
with irregular shape and myelin loops in the axoplasm
(infoldings) as well as g-ratio. G-ratio was calculated as
the quotient between the axon perimeter and the myelin
perimeter.

Statistical Analysis

At least six rats were studied for each experimental group.
The“n"used for statistical analysis was the number of animals.
Statistical analysis was performed by one-way analysis of
variance (ANOVA), followed by a Duncan test using the
SPSS 13.0 programs. Statistical significance was established
as P<0.05.

RESULTS

Histomorphometric Evaluation

Several parameters were histomorphologically identified
for the assessment of alterations in the size and
shape of myelinated fibers corresponding to different
fixation methods. Myelin invaginations in the axoplasm
(infoldings), axons with irregular shapes, alterations in
myelin compaction, as well as normal (undamaged axonal
structures were recognized and evaluated on semi-thin
sections by light microscopy. Electron micrographs of
these abnormalities in myelin compaction revealed
incisures and general lamellar separation of myelin sheath
(Fig. 1).

Stereological Analysis

Total and normal myelinated axon numbers: No statistically
significant difference (P>0.05) was noted between the groups
with respect to total myelinated axon number although a
statistically significant difference was found in the immersion
group in terms of normal myelinated axon number (P<0.01)
(Fig. 2).

Estimation of Myelin thickness and axonal cross section area:
The groups were found to be identical in terms of mean cross
sectional area of axon and thickness of myelin sheath, thus
no significant difference was statistically detected in parallel
with the histomorphometric evaluation (P>0.05) (Fig. 3).

Alterations in myelin structure: The most frequent of these
abnormalities was the presence of alterations in myelin
compaction. A prominent decrease was detected in the
instillation group with respect to the number of the axons
with alterations in myelin compaction, which was statistically
significant (P<0.05). However, no statistically significant
difference was detected between the groups in terms of the
number of axons with irregular shapes and myelin loops
(P>0.05) (Fig. 4). Percent values of abnormalities of myelin
structure remained unchanged within the total myelinated
axon number and these values were summarized in Fig. 5.
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Fig 2. A comparison of the numbers of total myelinated axons and
normal myelinated axons in the sciatic nerve. The graphic reveals a
homogenous distribution of total axon number in all experimental
groups (P>0.05). a, b, ab indicates the differences between the groups.
**P<0.01

Sekil 2. Siyatik sinirdeki toplam miyelinli akson ve normal miyelinli
akson sayilarinin karsilastiriimasi
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Quantitative assessments of shrinkage for the three
experimental groups were performed by Axon to myelin
ratio (g-ratios). This ratio did not differ between groups,
indicating no differential shrinkage was present (Fig. 6).

DISCUSSION

Tissue fixation is the most essential step of all tissue
processing protocols allowing further analyses. The goal of

Fig 1. Light and electron microscopic views
of sciatic nerve fibers. A- Recognition of
myelin fiber abnormalitiesin the sciatic nerve.
Asterisks: Alterations in myelin compaction
(General lamellar separation). Long arrow:
Irregular fiber shape. Short arrows: Myelinated
fiber with a myelin loop (infoldings). Arrow-
heads: Normal myelinated axon B- Section
from Immersion Group. Arrows: Alterations
in myelin compaction. Semi-thin section.
Toluidine blue Stain. Scale bar, 20 um. C-
Section from Instillation Group. Asterisks:
Normal myelinated axons. Arrows: General
lamellar separation. Arrowhead: Schwann
cell nuclei D- Section from Immersion Group.
Arrows: Incisures in myelin sheath. Ultra thin
sections. Uranyl acetate-lead citrate stain.
Scale bar, 5 um

Sekil 1. Siyatik sinir demetlerinin 151k ve
elektron mikroskobik gorintdleri
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Fig 3. A comparison of the mean myelin
thickness (A) and cross sectional area of
axon in the sciatic nerve (B). No statistically
significant difference was noted between the
groups (P>0.05)

Sekil 3. Siyatik sinirdeki miyelin kalinliginin
(A) ve ortalama akson alanlarinin (B) karsi-

Instillation Perfusion lastiriimasi

fixation is to preserve cells and tissue constituents in as close a
life-like state as possible by preventing postmortem decay.
However, the dilemma of fixation has always been that it
introduces some artifact, which is observed as alterations
of the original chemical and physical compositions of
tissues 15, A proper fixation protocol is crucial, as well for
the studies on histomorphometric evaluation of peripheral
nerve fibers particularly concerning the quantitative features
such as axon number, axonal cross-sectional area and
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Fig 5. Percent values of myelin abnormalities within the total
myelinated axon number

Sekil 5. Toplam miyelinli akson sayisi icindeki miyelin anomalilerinin
ylizde degerleri
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myelin thickness 2. Most commonly used fixation
protocols in these studies are immersion and perfusion
fixation techniques >'*'¢, Although transcardial perfusion
has been approved as the most effective method itindeed
has several disadvantages. It occupies plenty of time, labor
and definitely should be performed by expertised staff.
Biosafety of the procedure is subject to interrogation, as
well, since large amount of fixatives including suspected
carcinogens are applied >'7. A shortfall of transcardial
perfusion is that the peripheral nerve can be curved by
muscular contractions during the procedure and may
thus be fixed in a curved shape, which makes sectioning
tricky '. Immersion has lately been proved to be superior
to conventional perfusion method due to its less time and
labor intensiveness, practicality and cheapness. The staff is
exposedtoless volume of fixative with lesser time, as well 4.
It was considered to be more accurate in an aspect that
structural distortions of the nerve samples due to muscular

% Total axon

Fig 4. A comparison of myelin abnormalities corresponding to all three
groups. a, b, ab indicates the differences between the groups in terms of
alterations in myelin compaction * P<0.05 reveals immersion group. The
number of myelinated axons with myelin loops and irregular fiber shape
are non-significant (P>0.05)

Sekil 4. Tum gruplar arasindaki miyelin anomalilerinin karsilastiriimasi

90 +
80 1
® % Myelinated Axons with
70 + Myelin Loops
04 “ % Alterations in Myelin
Compaction
50 1 ® % Irregular Fiber Shape

¥ % Normal Axon

Instillation

Immersion Perfusion

Fig 6. G-ratio (axon to myelin ratios)

Findings were similar across all groups, indicating that no preferential
shrinkage artifact occurred with any of the fixation regimens (P>0.05)

Sekil 6. G-orani

contractions during the transcardial perfusion method
could be avoided in the immersion protocol since the
nerve samples, immediately after having been dissected,
were immersed in a small drop of fixative solution, keptina
straight position for a few minutes followed by immersion
in fixative solution for complete fixation ™18,

In this study we developed a novel technique, which was
considered to be an alternative also to immersion and referred
itasinstillation fixation. Our experience of the studies we
carried out with respect to peripheral nerve tissues revealed
that metachromasie, observed as the pale staining of the
nerve tissue samples, particularly in the middle sections was
the handicap of the immersion method due to the insufficient
diffusion of the fixative agent throughout the sample. In
the immersion method, though superior to perfusion in
above mentioned aspects, postmortem decay process was
already initiated during the period the nerve was dissected
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until immersed in the fixation solution, which took
approximately 1.5-2 min and this was an in vitro process>. In
the instillation fixation since the fixation process has already
started whiletheanimal wasstill alive,anadequate diffusion
ofthefixativethroughtheentiresamplednervewasachieved,
which eliminated the artifacts such as pale staining and
therefore the quality of fixation was improved for further
protocols. Another striking point was that no structural
changessuchascurvesoccurredinthesciaticnervesincethe
natural position of the nerve was preserved while the fixative
solution properly penetrated into the tissue concurrently.

Consistent g-scores proved that no quantitative difference
was found between the groups with respect to shrinkage
and thus deceptive results were eliminated in terms of myelin
thickness and axonal cross-sectional area.

No statistically significant difference was detected
between the groups with respect to total axon number.
However, normal axon number was found to be reduced
in the immersion group. On the other hand, number of
axons with alterations in myelin compaction significantly
increased in the same group. This might be associated with
the delayed and insufficient penetration of the fixative
solution during the process, which resulted in artifacts as
separation of lamellae of myelin sheaths. The mechanic
pressure upon the inadequately fixed tissue samples
during the sectioning might have caused separation of
myelin sheaths. The electron microscopy data served to
further demonstrate the flaws of the immersion technique.
This difference might be associated with the individual
diversity of each animal with respect to total myelinated
axon number in the sciatic nerve. However the statistical
insignificance of this parameter between the groups and
identical percent values for alterations in myelin structure
in all groups ruled out this conception. On the contrary,
perfusion and instillation groups were equivalent in terms
of all parameters investigated due to the constancy of the
percent values of the parameters concerning the alterations
in myelin structure within the number of total axons. In the
previous studies > immersion technique was introduced
as an alternative and in some aspects superior to perfusion
method. However, our results pointed out the inadequacy
of immersion technique parti-cularly demonstrated as a
prominent increase of alterations in myelin compaction
and a decrease of number of normal axons. Other myelin
abnormalities such as irregular arrangement of myelin
sheaths, formation of loops between layers and infoldings
into the axoplasm reflected no significant differences
among the groups since these parameters were known
to be observed also with aging without any pathological
condition *?° regardless of the method of fixation.

In conclusion, our data indicated that instillation
fixation technique is capable of reducing morphological
abnormalities of myelin in the sciatic nerve. Therefore,
this technique was considered to be a practical method
allowing accurate assessment of peripheral nerve
morphology in a rat model.
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Summary

The objectives of this study were to determine the effect of live yeast (LY) supplementation and dietary concentrate level interaction on ruminal
parameters, dry matter intake (DMI), milk yield, and milk composition of lactating dairy cows. Four multiparous Holstein cows were assigned to one of
four dietary treatments in a 4x4 Latin Square design in a 2x2 factorial arrangement with 21-d periods. The dietary treatments were: 1) 50% concentrate
+ live yeast (10 g/cow/d; 50LY), 2) 50% concentrate + no live yeast (50NLY), 3) 70% concentrate + live yeast (10 g/cow/d; 70LY), and 4) 70% concentrate
+ no live yeast (7ONLY). A more distinct effect of the LY supplementation on ruminal pH was observed at 9 h of post-feeding, where cows that received
70NLY had the lowest ruminal pH (5.81) compared to cows that received 70LY (6.40; P< 0.05). The LY supplementation decreased the sum of ruminal
isobutyrate, isovalerate, and valerate concentrations (4.3 vs. 4.6 mol/100 mol and 4.7 vs. 4.8 mol/100 mol) in both 50 and 70% concentrate diets
compared to NLY (P= 0.02). Overall, the LY supplementation had only numerically higher on DMI (18.0 vs. 17.5 kg/d), milk yield (20.2 vs. 19.1 kg/d),
and 3.5% fat corrected milk (19.4 vs. 18.8 kg/d) compared to NLY supplementation, respectively. The LY supplementation tended to increase (P= 0.06)
milk fat yield in 50LY (0.66 kg/d) compared to 50NLY (0.62 kg/d). Similarly, the LY supplementation tended to increase (P= 0.08) solid non-fat (SNF)
percentage in 50LY (9.83%) compared to 50NLY (9.63%). Although there were only numerical increases in DMI, milk yield, and 3.5% fat corrected milk
with the supplementation of the LY, results indicated that the LY supplementation in the 50% concentrate diet would increase milk protein, SNF, and
lactose percentages. In conclusion, ruminal pH reductions associated with feeding high dietary concentrate (70%) diets in dairy cows can be prevented
with the LY supplementation.

Keywords: Live yeast, Dairy cow, Lactation performance, Ruminal pH

Canli Maya ilavesinin Orta veya Yiiksek Diizeyde Konsantre Yemle
Beslenen Siit ineklerinde Ruminal Parametreler ve
Laktasyon Performansi Uzerine Etkisi

Ozet

Bu calismanin amaci, laktasyondaki siit ineklerinde canli maya (CM) ilavesi ve rasyon konsantre yem diizeyi etkilesimlerinin ruminal parametreler,
kuru madde tiiketimi (KMT), siit verimi, ve siit komposizyonu Ulzerine olan etkilerinin belirlenmesi olmustur. Dort adet 2 ve Gsti laktasyondaki Holstein
st inegi 4x4 Latin kare deneme deseni icinde 2x2 faktoriyel diizenlemede 21-glinluk periyotta 4 farkl muameleye tayin edilmistir. Muamele gruplar::
1) %50 konsantre yem + canli maya ilavesi (10 gr/inek/giin; 50CM), 2) %50 konsantre yem + canli maya ilavesi yok (50CMY), 3) %70 konsantre yem
+ canli maya ilavesi (10 gr/inek/giin; 70CM), ve 4) %70 konsantre yem + canli maya ilavesi yok (70CMY) olarak diizenlenmistir. Canli maya ilavesinin
belirgin etkisi ruminal pH'da g6zlenmis olup, yemlemeden sonraki 9. saatte rumen pH'si 70CMY grubundaki (5.81) ineklerde 70CM grubundakilere
(6.40) gore en dusik dizeyde olmustur (P<0.05). Ayrica, CM ilavesi CMY’ye gore toplam ruminal izobdtirat, izovalerat ve valerat (4.3 vs. 4.6 mol/100
mol ve 4.7 vs. 4.8 mol/100 mol) konsantrasyonlarini hem %50 hem de %70 konsantre yem rasyonlarinda azaltmistir (P= 0.02). Genel olarak, CM ilavesi
CMY ile karsilastinildiginda sirastyla KMT (18.0 vs. 17.5 kg/gtin), siit verimi (20.2 vs. 19.1 kg/giin), ve %3.5 yadi diizeltilmis sit verimi (19.4 vs. 18.8 kg/
glin) yoniinden sadece rakamsal bir artisa sahip olmustur. Canli maya ilavesi, 50CM grubunda (0.66 kg/gtin) 50CMY grubuna (0.62 kg/gtin) gore st
yadi verimini artirma egiliminde olmustur (P= 0.06). Benzer sekilde, CM ilavesi sit yagsiz kuru madde (YKM) yuizdesini 50CM grubunda (%9.83) 50CMY
grubuna (%9.63) gore artirma egiliminde olmustur (P=0.08). Her ne kadar CM ilavesiyle KMT, suit verimi, ve %3.5 yagdi dlzeltilmis stit veriminde rakamsal
artislar gézlenmis olsa da, sonuglar CM ilavesinin %50 konsantre yem rasyonunda sit proteini, YKM ve laktoz ylzdelerini artirabildigini gostermistir.
Sonug olarak, stit ineklerinde yliksek konsantre yem diizeyiyle (%70) beslenmenin iliskili oldugu ruminal pH disuklikleri CM ilavesiyle dnlenebilecektir.

Anahtar sozciikler: Canli maya, Stit inegi, Laktasyon performansi, Ruminal pH
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INTRODUCTION

Yeast (Saccharomyces cerevisiae) and yeast by-products
are used in livestock nutrition as feed additives because of
their beneficial effects on animal performance. They are
used mainly in high producing dairy and beef cattle rations
to compensate for the ruminal fermentation disturbances
associated with the feeding of high dietary concentrate
diets. Saccharomyces cerevisiae (S. cerevisiae) are able to grow
rapidly in the rumen and facilitate fiber digestion '. Micro-
nutrients found in S. cerevisiae also stimulate cellulolytic
bacteria growth 2 In addition, S. cerevisiae also protect ruminal
fermentation from lactic acid accumulation 3. Based on the
theory proposed by Newbold et al.4, S. cerevisiae in the rumen
environment can utilize the remaining dissolved oxygen
and save anaerobic microorganisms from the toxic effect
of oxygen.

Previous researches focusing on feeding dairy cows
with yeast and yeast by-products have had variable results.
Several reasons may account for these variations including
composition of the ration used (forage to concentrate ratio,
quality of the forage, nutrient composition of the diet etc.),
amount of yeast supplemented, type and number of viable
yeast, number of cows used, and lactation stage of the
cows. Robinson and Erasmus ®* summarized how nutrient
composition of the diet would affect cow production
variables in yeast supplemented rations. They performed
a correlation analysis from the data of 22 different yeast
supplemented lactation studies and found that an increase
inthe crude protein (CP) content of the diets supplemented
with yeast was positively correlated with the yields of milk
(r=0.24), milk protein (r = 0.35), and DMI (r = 0.14). However,
an increase in the acid detergent fiber (ADF) and neutral
detergentfiber(NDF)contentsofdiets supplementedwith
yeast were negatively correlated with milk yields (r=-0.54
and -0.55), milk fat (r = -0.23 and -0.19) and milk protein
(r =-0.53 and -0.37), as well as DMI (r = -0.45 and -0.40).
Similarly, Desnoyers et al.° summarized the meta-analysis of
yeast and yeast by-product feeding studies (n = 110) from the
literature and found that yeast supplementation increased
the DMI by 0.44 g/d of kg BW in dairy cows. This positive
response was related to an increase of the concentrate
portion in the diet not affected by the NDF and CP contents
of the diet. Results from this meta-analysis also found that milk
production was 1.2 g/kg of BW higher in cows supplemented
with yeast compared to cows not supplemented with
yeast. It was concluded that yeast supplementation in
the diets of dairy cows increased the ruminal pH and VFA
concentrations by 0.03 point and 2.17 mM, respectively,
while reducing the lactate concentration by 0.9 mM.

The objectives of this experiment were to test the
interactions between the LY (S. cerevisiae NCYC R618)
supplementation and dietary concentrate level on ruminal
fermentation characteristics and lactation performance of
lactating dairy cows.

MATERIALS and METHODS

Animals and Diets

This experiment was conducted at the Kahramanmaras
Sutcu Imam University, Livestock Research Farm in 2008. Four
multiparous lactating Holstein cows averaging 83 days in
milk at trial initiation were assigned to each experimental diet
in a 4x4 Latin Square design with 2x2 factorial arrangements
of treatments for 21-d periods. Each period lasted 21 d with
14 d of dietary adaptation and 7 d of data collection. The
treatments contained either 50 or 70% dietary concentrate
with or without the LY supplementation. The respective dietary
treatments were top-dressed with 10 g/cow/d LY supplemen-
tation (S. cerevisiae NCYC R618; BeneSacc™; Global Nutritech
Ltd., Kocaeli, Turkey). Chemical composition of the LY was
as follows; 4x10° cfu/g of viability, 26.8% CP, 2.4% EE, 13.0%
ADF, 25.1% NDF, 1.66 Mcal/kg NE,,, 1.47 Mcal/kg NE,, 1.10
Mcal/kg NE,, 0.09% Ca, 0.27% Mg, 0.78% P,and 0.33% S.The
ingredient and nutrient compositions of the TMR's are
presented in Table 1. The amounts of TMR offered and

Table 1. Ingredient and nutrient compositions of total mixed rations (TMR)

Tablo 1. Toplam karisim rasyonlarinin (TKR) icerigi ve besin madde
kompozisyonlari

Treatment
Ingredient 50% Concentrate 70% Concentrate
% of DM
Corn silage! 43.0 23.0
Alfalfa hay 2 7.0 7.0
Concentrate *
Corn gluten feed 11.0 15.4
Wheat 11.0 15.4
Sunflower meal 11.0 15.4
Cottonseed meal 6.0 8.4
Barley 5.0 7.0
Wheat bran 3.0 4.2
Limestone 1.5 2.1
Molasses 1.0 1.4
Salt 0.4 0.6
et | o o
Nutrient % of DM
oM 91.7 90.8
cP 16.0 18.3
NDF 49.9 44.8
ADF 35.5 31.1
Ash 8.3 9.2
NE; (Mcal/kg) 1.50 1.50

"Contained 26.1% DM, 10.1% CP, 62.5% NDF, 45.1% ADF, 6.1% ash
2Contained 89.5% DM, 15.2% CP, 61.2% NDF, 59.6% ADF, 7.9% ash
3Contained 89.1% DM, 21.3% CP, 37.3% NDF, 23.7% ADF, 10.3% ash
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refused were recorded daily. Cows were fed ad-libitum, and
orts were maintained at approximately 10%. Each individual
feed, TMR, and orts were analyzed for DM, organic matter
(OM), CP7, ADF, and NDF 8. Cows were milked a.m.and p.m.,
and milk yield and milk compositions were measured
during the last 3 days of each period. Concentrations
of milk fat, protein, lactose, and solid non-fat (SNF) were
determined by an ultrasonic milk analyzer (Lactoscan SA®).
Mean daily milk composition was an average of a.m. and
p.m. samples using the proportion of daily production at
each milking as a weighting factor.

Ruminal Measurements

Ruminal pH was measured during the last 2 days of each
period with a special filter mounted stomach tube at 0, 3, 6,
9,and 12 h of post-feeding using a hand held pH meter (HI-
8314N, Hanna Instruments, UK). The sampled rumen fluid
was filtered through two layers of cheesecloth, and 10 ml
of duplicate supernatants were mixed with 0.2 ml of 50%
H,SO, and then frozen at -20°C until the analyses. Volatile
fatty acid (VFA) analyses of the gas chromatography (Agilent
Technologies 6890N, Network GC System) conditions were
as follows: rumen fluid (2 ml) was transferred into the GC
vials after centrifuging at 10.000 rpm; and then 10 pl of
concentrated H,SO, was added into each of the vials before
analysis with the capillary column (Stabilwax-DA®, Crossbond
Carboax-PEG for acidic compounds, 30 meter, 0.25 mm ID,
0.25 um df, maximum program temperature of 260°C). The
column temperature program was started at 100°C for 5 min,
then increased by 10°C/min to 160°C for 2 min, and finally
maintained at 80°C for 5 min.

Statistical Analysis

Intake, milk production, and composition data were
analyzed by PROC GLM; ruminal pH and VFA data were
analyzed by PROC MIXED procedure for repeated measures
of SAS?. For ruminal pH and VFA, period and hour were used as
repeated measurements. Treatment mean differences were
tested using the least significant difference method after a
significant F-test (P<0.05).

RESULTS

Effect of the LY supplementation and dietary concentrate
level on post-feeding ruminal pH is presented in Fig. 1. The
LY supplementation in the 50% concentrate diet numerically
increased the ruminal pH of cows 3 h of post-feeding compared
to NLY supplementation (6.35 vs. 5.97). A similar trend
was observed after 9 h of post-feeding, where the LY
supplementation in the 70% concentrate diet significantly
increased the ruminal pH of cows compared to NLY
supplementation (6.40 vs. 5.81; P<0.05). In addition,
supplementation of the LY alone compared to NLY increased
the ruminal pH numerically after 3 (6.17 vs. 5.91), 9 (6.23
vs. 5.92), and 12 h (6.45 vs. 6.23) of post-feeding (data not
presented). The level of concentrate had no effect on ruminal
pH, averaging 6.04, 5.99,6.08,and 6.34at 3,6,9,and 12 h of
post-feeding.

Effects of the LY supplementation and dietary concentrate
level on ruminal VFA concentrations are presented in Table
2. Total VFA concentration was not affected by either the LY
supplementation or dietary concentrate level, averaging
102.3 mM. Neither acetate nor propionate concentrations
were affected with the LY supplementation in both 50 and
70% concentrates. However ruminal acetate and propionate
concentrations were decreased and increased, respectively
in 70% concentrate (58.7 and 26.6 mol/100 mol; P<0.01)
compared to 50% concentrate diet (61.0 and 24.0 mol/100
mol; P<0.01). The LY supplementation decreased the
concentrations of other VFAs (isobutyrate + isovalerate +
valerate) in both dietary concentrate levels (4.5 vs. 4.7 mol/100
mol; P=0.02). Although the ratio of acetate to propionate was
not affected by the LY supplementation, it was decreased
inthe 70% concentrate diet compared to the 50% concentrate
diet (2.3 vs. 2.6; P<0.01).

Live yeast supplementation alone had no significant
effect on the performance of lactating dairy cows (Table 3).
The LY supplementation increased DMI numerically by 0.9
kg/d only in the 50% concentrate diet. Milk yield was increased
by the LY supplementation numerically across all diets by an

——50LY
—8—50NLY
—&x—70LY
—&—70NLY

7,4
7,2
7,0
Fig 1. Effects of live yeast (LY) supplementation ]
and concentrate level on post-feeding :E_ 6,8
ruminal pH 5 6,6 A
Sekil 1. Canli maya (CM) ilavesi ve konsantre = 6.4 1
em diizeyinin yemleme sonrasi ruminal pH g ’
Uzerine etkileri X 6,2 1
* Effects of LY supplementation (P=0.05) and L 6.0
lsupplementation-concentrate level interaction ’
(P<0.05) 5,8 1
5,6
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Table 2. Treatment effects on ruminal volatile fatty acid (VFA) concentrations of dairy cows

Tablo 2. Muamelelerin stit ineklerinde ruminal ucucu yag asitleri (UYA) konsantrasyonu lizerine etkileri

Treatment’ Effect (P-value)?
Item SEM?
50LY 50NLY 70LY 70NLY LYs CL LYS*CL
Total VFA, mM 100.2 102.5 101.0 105.5 2.1 NS* NS NS
Acetate 61.3 62.2 59.4 61.4 13 NS NS NS
Propionate 23.8 24.7 26.3 28.2 0.6 =0.09 <0.01 NS
Butyrate 10.7 10.8 10.6 10.8 0.4 NS NS NS
Others® 4.4 4.8 4.7 5.0 0.1 =0.06 NS NS
A:Pe 2.6 2.6 23 2.2 0.1 NS <0.01 NS
VFA, mol/100 mol
Acetate 61.2 60.8 58.9 58.4 03 NS <0.01 NS
Propionate 239 241 26.3 26.9 0.4 NS <0.01 NS
Butyrate 10.6 10.6 10.2 10.0 0.3 NS NS NS
Others 43 4.6 4.7 4.8 0.1 =0.02 <0.01 NS
"50LY: 50% concentrate + 10 g/cow/d live yeast, 50NLY: 50% concentrate + no live yeast, 70LY: 70% concentrate + 10 g/cow/d live yeast, 70NLY: 70%
concentrate + no live yeast, 2standart error of mean, *LYS: live yeast supplementation, CL: concentrate level, *“NS: P>0.10, *sum of isobutyrate, isovalerate,
and valerate, *acetate:propionate ratio

Table 3. Treatment effects on intake, milk yield, and milk composition of dairy cows

Tablo 3. Muamelelerin siit ineklerinde yem tiiketimi, siit verimi ve siit kompozisyonu lizerine etkileri

Treatment’ Effect (P-value)?
Item SEM?
50LY 50NLY 70LY 70NLY LYS CL LYS*CL

DM, kg/d 17.0 16.1 19.1 19.0 0.7 NS* =0.01 NS

Milk, kg/d 18.6 17.2 21.7 211 1.0 NS <0.05 NS

FCM 3, kg/d 19.1 17.9 19.8 19.8 0.7 NS NS NS

ECM ¢, kg/d 19.4 18.0 20.6 20.5 0.8 NS <0.05 NS

Protein, kg/d 0.61 0.54 0.73 0.72 0.04 NS <0.01 NS

Fat, kg/d 0.66 0.62 0.66 0.67 0.02 NS NS =0.06

Lactose, kg/d 0.83 0.73 1.00 0.99 0.05 NS =0.01 NS

SNF, kg/d 1.80 1.60 2.18 2.14 0.11 NS <0.01 NS

Protein, % 333 3.26 3.32 3.36 0.02 NS NS =0.09

Fat, % 3.64 3.84 3.02 3.12 0.17 NS <0.05 NS

Lactose, % 4.52 441 4.55 4.60 0.04 NS <0.05 =0.07

SNF, % 9.83 9.63 9.85 9.95 0.07 NS =0.08 =0.08
"50LY: 50% concentrate + 10 g/cow/d live yeast, 50NLY: 50% concentrate + no live yeast, 70LY: 70% concentrate + 10 g/cow/d live yeast, 70NLY: 70%
concentrate + no live yeast, ?standart error of mean, 3LYS: live yeast supplementation, CL: concentrate level, *“NS: P>0.10, °3.5% fat corrected milk= (0.4324 x
milk yield, kg) + (16.216 x milk fat yield, kg), *energy corrected milk= (0.323 x milk yield, kg) + (12.82 x milk fat yield, kg) + (7.13 x milk protein yield, kg)

average of 1.0 kg/d. This was more pronounced in the 50%
concentrate diet, where milk yield was 1.4 kg/d higher with
the LY supplementation. Similarly, FCM and ECM yields were
not affected statistically by the LY supplementation across
all diets. However, FCM, ECM, protein, fat, lactose, and SNF
yields were numerically higher in the LY supplemented
diets in the 50% concentrate diet by 1.2, 1.4, 0.07, 0.04, 0.1,
and 0.2 kg/d, respectively. Percentages of milk protein (3.32
vs. 3.36%), lactose (4.52 vs. 4.41%), and SNF (9.83 vs. 9.63%)
tended to be higher with the LY supplementation in the
50% concentrate diet (P<0.1). The DMI, milk yield, ECM, milk
protein and lactose, and SNF increased significantly in the

70% concentrate diet compared to the 50% concentrate diet
(P<0.05). Percentage of milk fat was decreased significantly
in the 70% concentrate diet without the LY supplementation
(3.07 vs. 3.74; P<0.05).

DISCUSSION

Variable DMl responses to LY supplementation have also
been demonstrated in previous studies. In dairy cows starting
from 4 wk pre-partum to 18 wk post-partum, Wohlt et al.’
found that LY supplementation (10 g/cow/d S. cerevisiae,
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5x10° cfu/g) compared to NLY supplementation increased the
DMI significantly only during the first 6 wk of lactation
(14.4 vs. 13.8 kg/d), but not during the entire experimental
period (18.5 vs. 19.2 kg/d). Similar to our findings, Yalcin et
al." found no DM differences for dairy cows supplemented
with LY (50 g/cow/d; 1.3x108 cfu/g) compared to NLY during
mid-lactation of 25 d. In addition, Swartz et al.’? tested the
effects of LY supplementation (5x10' cfu/cow/d) on DMI
of lactating dairy cows (n=306) from 7 different commercial
farms and found noresponse. Although the LY supplementation
in the present study caused a numerical increase on milk
yield (averaging 1.0 kg/d) in both concentrate levels, no
statistical significance was detected. Similar to DMI, previous
studies of dairy cows supplemented with LY also indicated
variable milk yield and milk composition results. Wohlt et
al.”found a significant difference on milk yield, FCM, and
milk fat of cows between the 5" and 8™ wk of post-partum
periods when supplemented with either 10 or 20 g of LY
(5x10° cfu/g) compared to NLY. Yalcin et al."" also found a
tendency for higher milk fat yield of cows supplemented
with 50 g/d LY. Similarly, milk fat yield tended to be 0.04
kg/d higher with the LY compared to NLY supplementation
inthe 50% concentrate dietin our experiment. Shaverand
Garrett ' also found 0.9 kg/d more milk yield response in
LY supplemented (57 g/cow/d) cows (n=585) for 30 d of mid-
lactation period from 11 commercial farms. Cows on those
farms were offered a TMR with 18.8% CP, 18.6% ADF, and
28.2% NDF. Nutrient content of the diet also appears to
have an effect on the productivity of cows supplemented
with LY. Soder and Holden ' tested the effects of LY
supplementation (15 g/cow/d; 5x10° cfu/g) on the lactation
performance of primi- and multiparous cows starting from
4 wk pre-partum to 13 wk post-partum. They found that LY
supplementation had no effect on lactation performance
and concluded that the positive response should not be
related to LY itself alone. Other factors, such as lactation stage,
nutrient composition of diet, type of forage fed, feeding
practices, and forage to concentrate ratio may also have an
effect on this response. Previous research '°'3'¢ indicated that
a high proportion of dietary forage and NDF could cause a lack
of response on the performance of dairy cows supplemented
with LY. In the present study, the NDF and ADF contents of
the diets were above the NRC 7 minimum requirements
(25-33% NDF, 17-21% ADF) for lactating cows, which might
have precluded the positive lactation response to the LY
supplementation. Although previous research showed
that the percentage of milk protein was either decreased
or unchanged "'® with LY supplementation, we found
a tendency for higher milk protein percentage of cows
supplemented with the LY in the 50% concentrate diet.
Similarly, percentage of milk lactose and SNF also tended
to increase in cows supplemented with the LY in the 50%
concentrate diet. Moallem et al.’”” found a significantincrease
for milk lactose with LY supplementation (10'° cfu/cow/4 kg
DM consumed) in a diet having 60% concentrate and
16.5% CP during the hot season. In our experiment, higher
percentages of lactose and SNF with the LY supplementation

should be the result of greater digestible nutrient intake in
the 50% concentrate diet.

Although NLY supplementation did not cause a drastic
pH reduction within 9 h of post-feeding (averaging 5.95)
compared to the LY supplementation (averaging 6.13), the
presence of lower ruminal pH in a sub-clinic manner over
many weeks may cause significant production losses. Previous
studies have found that LY supplementation is capable of
enhancing ruminal pHin dairy cows due to its nature 2°2'.
Jouany 22 proposed that LY may act as a balancer for the
ruminal fluid redox potential and thereby maintain optimal
fermenting condition for ruminal microflora, which need
a high pH. Bach et al.?! found a significant ruminal pH
enhancement (6.05 vs. 5.49) in a continuing measurement
of dairy cows supplemented with 5 g/cow/d LY (10 cfu/g).
They also found that cows supplemented with LY compared
toNLY had alesser mealinterval (3.3 vs.4.0 h).In the present
study, cows fed a high concentrate diet (70%) responded
better to the LY compared to NLY supplementation throughout
12 h of post-feeding, averaging 6.39 and 6.16 of ruminal pH,
respectively. Koul et al.Z found that LY supplementation
on ruminal pH is most effective after 4 h of post-feeding,
and that its efficacy was equal to that of NaHCO,. Similarly,
Marden et al.* tested the efficacy of both LY (5 g/cow/d;
10'°cfu/g) and NaHCO, (150 g/cow/d) supplementation
on ruminal pH, and found that LY (6.14) was as effective as
NaHCO, (6.21) on enhancement of ruminal pH compared
to control treatment (5.94).

Results for VFA response to LY supplementation in dairy
cows has also varied in previous studies as seen for production
variables. Contrary to our findings in this study, Sullivan and
Martin 2*found a higher ruminal propionate concentration
in LY added to in vitro medium. In addition, Dolezal et
al.? detected a linear increase between the amount of LY
supplemented and the total ruminal VFA concentration.
Similar to our findings, Longuski et al.?” found that LY
supplementation (56 g/cow/d) had no effect on total ruminal
VFA or acetate concentrations in dairy cows. In the present
study, individual ruminal VFA concentrations were affected
independently by the LY supplementation and concentrate
level. This may indicate that the LY supplementation alone
had the potential for changing ruminal VFA production
pattern without diet nutrient composition. Although we did
not measure ruminal lactate concentration in the present study,
the pH data supported the fact that the 70% concentrate
diet supplemented with the LY could have had a lower
ruminal lactate concentration. Desnoyers et al.® found in
the meta-analysis that LY supplementation compared to no
LY in ruminant species (cattle, goats, sheep, and buffaloes)
tended to decrease rumen lactic acid concentration (-0.9
mM on average).

In conclusion, 10 g/cow/d LY supplementation with 50%
dietary concentrate in the present study increased DMI, milk
yield, and milk fat by 0.9, 1.4, and 0.04 kg/d, respectively.
Furthermore, percentages of milk protein, lactose, and SNF
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were increased with the LY supplementation in the 50%
concentrate diet by 0.07,0.11, and 0.20, respectively. It was
also obvious that the LY supplementation in the 70%
concentrate diet possibly controlled the ruminal pH decrease.
In addition to these benefits, chemical composition of rations,
stage of lactation, DMl and milk production potentials of
animal’s, and viability (cfu) of the LY should be considered
before determining its supplementation in dairy cow rations.
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Summary

This is the first study and report in which some ewe reproductive and lamb growth performances of Zom sheep were investigated
and described in Turkey. The research was carried out on three different flocks randomly chosen among the Zom sheep flocks in the
district of Karacadag surrounded by Diyarbakir, Sanlurfa and Mardin provinces, and lasted for two years, 2010 and 2011. The data
consisted of 242 and 254 heads of lamb born from 226 and 214 heads of ewe in 2010 and 2011, respectively. Lambing rate (LR),
twinning rate (TW), fecundity (FEC) and litter size (LITS) were found as 94%, 17%, 1.09 and 1.17 on average, respectively. There was
no significant difference among flocks within years or among years within flocks in terms of ewe reproductive performance, except
for the flock 2 in terms of TW. Average means of the birth weight (BWT), weaning weight (WWT) at 90*" day and 6™ month live weight
(SMLW) were 4.00 kg and 22.06 kg, 36.11 kg, respectively. The effects of age of dam, type of birth and sex of lambs were significant
on BWT, WWT and SMLW (P<0.05). Besides the WWT was also significantly affected by the year (P<0.05), every 1 kg increase in BWT
caused 2.02+0.281 kg increase on average in WWT of lambs (P<0.01). In addition, it was observed that the havier lambs at birth were
havier in terms of SMLW (P<0.01). The average daily weight gain (ADWG1) and survival rate (SR) of lambs at weaning were 200 g/day
and 90%, respectively.

Keywords: Zom sheep, Reproductive performance, Lamb growth, Lamb survival

Karacadag Yoresinde Yetistirilen Zom Koyunlarinin
Ureme Performansi ve Kuzularinin Biiyiime Ozellikleri

Ozet

Bu arastirma, Zom koyunlarinda bazi dol verimi ve kuzularda biyliime 6zelliklerini arastiran ve tanimlayan Turkiye'deki ilk
calismadir. Arastirma, 2010 ve 2011 yillarinda, Diyarbakir, Sanlurfa ve Mardin sehirlerinin cevreledigi Karacadag bolgesinde Zom
koyunu yetistiriciligi yapan isletmeler arasindan rastgele belirlenen 3 stiriide yurutlmastir. Veriler, 2010 ve 2011 yillarinda dogum
yapan sirastyla 226 ve 214 bas koyun ve bunlardan dodan 242 ve 254 bas kuzularadan elde edilmistir. Kuzulama orani (KO), ikizlik orani
(i0), kogalti koyun basina dogan kuzu sayisi (KKKS) ve doguran koyun basina kuzu sayisi (DKKS) ortalamalari sirasiyla %94, %17, 1.09 ve
1.17 olarak tespit edilmistir. ikinci stiriideki iO haric, koyun tireme performansi bakimindan degisik yillarda siirii icinde ya da ayni yilda
siiriiler arasinda farklilik gézlemlenmemistir. Ortalama dogum agirhigi (DA), sttten kesim agirhdi (SKA) ve altinci ay canhi agirlik (AACA)
ortalamasi sirasiyla 4.00, 22.06 ve 36.11 kg olarak tespit edilmistir. DA, SKA ve AACA, ana yasi, dogum tipi ve cinsiyet faktorlerinden
onemli derecede etkilenmislerdir (P<0.05). SKA Uzerine yil faktoriiniin de 6nemli etkisi tespit edilmis (P<0.05), bunun yaninda, DAda
meydana gelen her 1 kg'lik artisa karsilik SKA'da ortalama olarak 2.02+0.281 kg'lik bir artisin meydana geldigi gézlenmistir (P<0.01).
Buna ek olarak, dogumda daha agir olan kuzularin AACA bakimindan da daha agir olduklari tespit edilmistir (P<0.01). Siitten kesime
kadar guinliik canli agirlik artisi (GCAA) ve yasama gticli sirasiyla 200 g/giin ve %90 olarak belirlenmistir.

Anabhtar sézciikler: Zom koyunu, Ureme performansi, Kuzu biiyiime, Kuzu yasama giicii
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INTRODUCTION

During the past 50 years, it has been a loss in livestock
genetic resources in Turkey due possibly to reason that the
economic, social and environmental developments in animal
husbandry have causedto decreasein quantity of native
breeds of animals by replacing them with high producing
breeds. On the other hand, the native breeds are well
adapted to harsh environmental conditions and continue
to maintain their presence and to produce milk, meat and
wool with little care and inputs .

Protection of genetic resources of indigenous breeds of
animals is important for the future creation of new types and
necessary genetic material for the concerns that may arise
in the future due to environmental conditions. In addition,
examination and evaluation of the infrastructure of the
traditional sheep breeding are important for breeding prog-
rams?2,

From this point of view, it is necessary to identify and
describe our native genetic resources of the nation, such as
fat tailed Zom sheep intensly raised by farmers in Karacadag
district surrounded by Sanliurfa, Diyarbakir and Mardin
provinces.This sheep was firstidentified and described, and
its morphological characteristics were reported * based on
the results of a project supported by General Directorate
of Agricultural Researches and Politics (GDARP). They
reported that average live weights, wither heights and
body lengths of mature males and females of this sheep
were 71.7+2.67 kg and 48.8+0.57 kg, 77.1+2.01 cm and
68.3+0.43cm, 65.4+1.16 cmand 60.3+0.25 cm, respectively.
Given the climate and geographical condition of the
region, Zom sheep has an ability of grazing in the stepped,
arid and rocky areas.

The GDARP have also started a new project in the year of
2011 for the purpose of genetic improvement of Zom sheep in
farmer conditions. Some of the main goals of that project are
to improve ewe reproductive performances, lamb survival
rate and some growth characteristics of lambs. Reproductive
performance of a ewe is determined by several components;
such as fertility, litter size and lamb survival % In addition,
productivity and profitability of a sheep enterprise are
highly influenced by number of lambs weaned per breeding
ewe than any other trait °. If selective breeding for ewe
reproductive performance, lambs’growth and survival rate
until weaning are to be implemented into a selection
program, then it is necessary to identify the amount and
direction of the effects of environmental factors on these
traits.

Therefore, the main objectives of the present study are to
investigate the reproductive performance of Zom ewes and
some growth characteristics and survival rate of Zom lambs,
and to explore the effects of environmental factors on these
traits in farmer conditions.

MATERIAL and METHODS

Location and Management

Generaly in this region, the flocks consist of 50 to 250
heads of sheep. Matings are started in July and lasted at the
end of August and ram/ewe rate is generally 1/25 during
this period. The ewes are not provided any additional feed
supplemets before or during the matings but the rams
are provided crushed barley and lentil hay beside pasture
starting 10 days prior to the matings. The rams stay in the
flocks during the mating period. During the time this research
was carried out, the ewes were also given crushed barley
and lentil hay and sometimes mixed feed during 30 days
before lambing. The lambings are occured generally at
night and in primitive conditions of the farms. As a general
practise in this region, ewes and her lamb(s) were transfered
to a stall prepared in the sheep barn right after lambing. Then,
a little milk from mother at first is discarged and ensured
the lamb suckles its mother within 2 h. After ten days the
ewes and their lams were kept in this place, they were
transferred to a common holding pen in which the other ewes
are kept. The lambs are kept with their mothers for about
30 days after lambing, then the ewes and lambs are seperated
and gathered together 1 to 2 hours in each morning and
evening for suckling for about 2 months. The lambs are
weaned around 90 days after lambing and given crushed
barley and wheat, lentil hay and wheat straw starting from
about 3 weeks after lambing and taken to pasture starting
at the end of March.

The animals included in the study were consisted of
Zom sheep and lambs bornin 2010 and 2011 in three flocks
randomly chosen among the Zom sheep flocks in Cinar
County in the district of Karacadag surrounded by Diyarbakair,
Sanliurfa and Mardin provinces. The data were belonged
to 242 and 254 Zom lambs born from 226 and 214 ewes in
2010 and 2011, respectively. In the first year, the lambing
started on the 27" day of December in 2009 and ended on
28" day of February in 2010, and in the second year the
lambing started on the 17 day of November in 2010 and
ended on 7" day December in 2010.

Reproductive Traits of Ewes

Reproductive traits of ewes in this study were lambing
rate (LR), infertility rate (IR), single lambing rate (SLR),
twinning rate (TW), fecundity (FEC) and litter size (LITS)
and calculated as:

LR = the number of ewes lambed/the number of ewes
in the flock

IR = the number of ewes not lambed/the number of
ewes in the flock

SLR = the number of ewes with single live lamb/the
number ewes lambed
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TR = the number of ewes with twin live lambs/the
number ewes lambed

FEC = the number of live lambs/the number of ewes
in the flock

LITS = the number of live lambs/the number of ewes
lambed

Lambs Growth and Survival Traits

The lambs are weighed using a scale with 50 g
sensitivity and ear tagged within 12 h after the lambing and
recorded as birth weight (BWT), and their live weights were
measured and recorded every 30 days until they were about
six months of age. Weaning weights (WWT) and sixth month
live weights (SMLW) were adjusted to 90-day and 180-day
of age, respectively, and average daily weight gains (ADWGT)
from birth to weaning, and from weaning to six months of
age (ADWG2) were calculated and used in the analysis. The
survival rate (SR) was calculated as the ratio of the number of
live lambs at weaning to the number of live lambs at birth.

Statistical Analysis

The analyses were carried out using SAS ¢ statistical
package program where LSMEANS statement with Tukey-
Kramer multiple comparison test option was included in
the analysis. The effects of year, sex, age of dam and type
of birth of lambs were included in the model. BWT was also
included in the analyses of WWT and SMLW as a covariate.
Based on the preliminary analysis, the effect of flock was not
significant on any growth traits in the study, thus this effect
was excluded from the model. Pairwise t-test” was used to
test the SR of lambs and the significance of differences
among the reproductive performences of the ewes between
years within flocks and between flocks within years.

RESULTS

The reproductive performance of Zom ewes are given in
Table 1. There was no significant differences between years

within flock in terms of LR, IO, FEC and LITS. The only significant
difference was observed between years in TW and/or SLR in
the flock 2 due might be to improved management within
the flock from 2010 to 2011 (P<0.05). The lambing rate
(LR), twining rate (TW), fecundity (FEC) and litter size (LITS)
were 94%, 17%, 1.09and 1.17 lambs on average, respectively.

The least square means and standard errors of BWT, WWT
and SMLW are shown in Table 2. The overall BWT, WWT and
SMLW were 4.00, 22.06 and 36.11 kg, respectively. The signi-
ficant effects of the all the factors, except year effect, were
observed on BWT, WWT and SMLW (P<0.05). Single born
and male lambs are havier than twin born lambs and female
lambs in terms of BWT, WWT and SMLW (P<0.05), respectively.
The ewes at first lambing (2 years old ewes) produced lighter
lambs at birth than those at second or more lambing (P<0.05).
However, at weaning, the lambs born from modarate age of
dam (3, 4 or 5 years old) were havier than those born from
young or older dams (2 or 6 years old) (P<0.05) while in
terms of SMLW the only significant difference was observed
between 2 and 4 years old dams (P<0.05). The effect of year
was significant only on WWT (P<0.05) that the lams born in
2010 were havier then those bornin 2011. WWT and SMLW
were also affected from the variation among the BWT that,
on average, every 1 kgincrease in BWT caused 2.02+0.281
and 2.26+0.502 kg increase in WWT and SMLW, respectively
(P<0.01).

SR, ADWG1 and ADWG?2 are presented in Table 3. The
overall mean of SR was 90% and there was no significant
difference between the sexes. However, SR was significantly
affected from the type of birth, age of dam and year
(P<0.05). The single born lambs have higher (91%) survival
rate than twin born lambs (85%) (P<0.05). Lambs born from
young or old dams (2 or 6 years old) have higher SR than
those born from moderate age of dam (3, 4 and 5 years
old) (P<0.05).The significant difference was observed also
between theyears 2010 (86%)and 2011 (93%) (P<0.05).This
might be the result of improved management and feeding
conditionsin 2011 comparing to the year 2010. According
to these results, the Zom lambs have quite high survival rate
at farmer condition.

Table 1. Reproductive performance of Zom sheep
Tablo 1. Zom koyunlarinin iireme performansi

Flock 1 Flock 2 Flock 3
Traits Overall
2010 2011 2010 2011 2010 2011
Lambing % 95! 914! 967" 95! 942! 912! 94
Infertility % 52l 92l 4 528 6 921 6
Single Lambing % 88! 867" 907 77 837! 754 83
Twinning % 122 142! 102 23 172 259! 17
Fecundity 1.07% 1.04 1.06' 1.16% 1.10% 1.142 1.09
Litter Size 1.13 1.14¢ 1.107 1.23% 1.174 1.25% 117
abYears with different letter are significantly different within flocks (P<0.05), "2 Flocks with different number are significantly different within years (P<0.05)




66

Reproductive Performance of ...

Table 2. Least square means of birth weight (BWT), weaning weight (WWT), six month live weight (SMLW) and their standart errors in Zom sheep

Tablo 2. Zom koyunlarinda, dogum agirligi (DA), stitten kesim adirligi (SKA), altinci ay canl adirligi (AACA)'nin en kiiclik kareler ortalamalari ve standart hatalari

Factors BWT WWT SMWT
Year N X+Sx Min | Max | CV% | N X+Sx Min | Max | CV% | N X+Sx Min | Max | CV%
2010 242 4.0+0.06 2.1 7.7 19 208 24.1+0.352 14.1 | 40.0 20 59 36.3+0.95 220 | 524 17
2011 254 4.0+0.05 2.2 6.2 20 237 21.8+0.32° 11.0 | 39.1 23 236 37.4+0.50 184 | 57.0 20
Type of Birth
Single 379 4.4+0.04° 2.1 7.7 18 346 24.4+0.252 12.2 | 40.0 20 213 38.0+0.60° 184 | 57.0 19
Twin 117 3.6+0.07° 2.2 5.6 17 929 21.5+0.47° 11.0 | 328 23 82 35.7+0.80° 226 | 525 18
Age of Dam
2 57 3.7+0.09° 22 5.6 18 55 21.0+0.53* | 11.0 | 33.1 22 48 35.0+0.83° | 22.0 | 489 | 17
3 145 | 4.0£0.06° | 2.1 6.2 20 130 | 24.0£0.36° | 142 | 373 | 19 94 37.6+£0.69% | 23.7 | 545 | 17
4 200 | 4.0£0.06> | 23 7.7 20 174 | 24.8+038° | 11.7 | 400 | 20 91 38.7+£0.74> | 184 | 57.0 | 20
5 77 4.1+0.08° | 2.8 5.9 17 69 23.8+0.47° | 124 | 39.1 23 51 37.5£0.87% | 242 | 53.0 | 18
6< 17 42+0.13° | 3.1 5.5 14 17 21.4+0.83* | 145 | 299 | 20 11 35.5+£1.72% | 30.8 | 473 | 14
Sex
Male 236 | 4.2+0.05° 2.1 7.7 20 211 23.8+0.34* | 11.0 | 400 | 23 150 | 40.2+0.66* | 184 | 57.0 | 18
Female | 260 | 3.8+0.05° | 2.2 6.2 18 234 | 22.1+036° | 129 | 39.1 20 145 | 33.5+0.66° | 226 | 516 | 14
BWT - - - - - - 2.02+0.281" - - - - 2.26+0.502" - - -
Overall 496 | 4.0+0.04 2.1 7.7 19 | 445 22.1+0.26 11.0 | 400 | 22 295 36.1+0.42 184 | 570 | 19
N: number of lambs; Min: minimum value; Max: maximum value; CV%: coefficient of variataion; “>*Means with different letter within traits and factors are
significantly different (P<0.05), * P<0.01

Table 3. Least square means and standart errors of average daily weight gain from birth to weaning (ADWG1) and from weaning to six
month of age (ADWG2) with survival rate of lambs (SR) from birth to weaning in Zom lambs

Tablo 3. Zom kuzularin dogumdan stitten kesime kadar (GCAA1) ve slitten kesimden altinci ay yasa kadar (GCAA2) glinliik canli agirlik
atiglarinin en kiiclik kareler ortalamalari ve standart hatalari ile siitten kesime kadar yasama glicti (YG)

ADWG1 ADWG2
Factors/Levels
N X+Sx SR N X+Sx
Overall 445 0.200£0.003 920 295 0.165+0.007
2010 208 0.222+0.004° 86° 59 0.156+0.008°
Year 2011 237 0.196+0.004° 93P 236 0.177+0.004°
Type of Birth Single 346 0.225+0.003° 91° 213 0.163+0.005
Twin 99 0.193+0.005° 85P 82 0.169+0.007
Sox Male 211 0.217+0.004° 89 150 0.196+0.006°
Female 234 0.200+0.004° 90 145 0.136+0.006°
2 55 0.188+0.006° 96° 48 0.167+0.007
3 130 0.221+0.004° 90° 94 0.162+0.006
Age of Dam 4 174 0.231+0.004° 87° 91 0.160+0.006
5 69 0.217+0.005° 90° 51 0.166+0.007
6< 17 0.188+0.009° 100° 11 0.176+0.015
BWT - - 0.012+0.003" - - 0.001+0.004™
ab<Means with different letter within traits and factors are significantly different (P<0.05), * P<0.01, " nonsignificant

The ADWG1 was affected from the all the factors in the
study (P<0.05). The lambs born in 2010, males, single borns
and those born from 3 or older dams have higher ADWG1.
There was no significant differences among dams older than
2 years old in terms of ADWG1. Weight at birth had also signi-
ficanteffecton ADWG1 that, on average, heavier lambs at

birth grew faster until weaning by the amont of 0.012:+0.003
kg daily (P<0.01). On the other hand, type of birth, age of
dam and weight at birth had no significant effect on ADWG2.
Theeffects of year and sex were significanton ADWG2 (P<0.05)
but the type of birth, age of dam and weight at birth had
no significant effects.
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DISCUSSION

Reproductive Performance of Ewes and Lamb
Survival Rate (SR)

The average lambing rate (LR), twinning rate (TW),
fecundity (FEC) and litter size (LITS) were 94% (91% to 96%)
and 17% (10% to 25%), 1.09 (1.04 to 1.16) and 1.17 (1.10 to
1.25), respectively, according to flocks and years. This results
are higher than those reported for TW and LR on Akkaraman
sheep & and for FEC, LITS and LR ° on Karakas sheep and for
LR " on Ramli¢ and Tushin sheep.

The SR was estimated as 90% (85% to 100%) according
toyear, type of birth, sexand age of dam.There was no signi-
ficant difference between male and female lambs in terms
of SR. The effects of year, type of birth and age of dam on
SR were significant (P<0.05). SR in the year 2011 was higher
than thatin 2010. Single born lambs had significantly higher
SR than twin born lambs. Similar results were reported
for Morkaraman and Kangal-Akkaraman lambs '? and for
various pure or crossbred sheep *'> while lower SR was
reported on Akkaraman 2. The variation among the research
results in terms of SR of lambs could be related to differen-
ces in managemental conditions in the flocks and the care
that the lambs have been subjected to until weaning.

Lambs Growth Performance

Birth Weight (BWT): In the present study, the average BWT
were found as 4.0+0.04 kg varied between 3.6+0.07 and
4.4+0.04 kg based on type of birth, age of dam and sex of lamb.
Our results are similar to reports in previous studies 8121619,
They reported that BWT were significantly affected by age
of dam, type of birth and sex of lamb; females, twin borns
and lambs born from young dams were lighter. However,
in this study the effect of year was not significant on BWT.
Nonsignificant effect of age of dam on BWT was reported
in some other researches 2°. This results were similar to the
reports in some studies '*2' while were different from those
in some other studies '"?°2. The mean BWT was havier in
males than females and similar to prior reports 22223, On
the contrary, insignificant effect of sex on BWT was reported
on Anatolian Merino sheep . The effect of type of birth on
BWT was significant and similar to the findings on Ramlig,
Karacabey Merino, Akkaraman, Morkaraman, Awassi, Konya
Merino and Anatolian Merino sheep 11162023,

Weaning Weight (WWT) and Six Month Live Weight (SMLW):
For WWT (22.1 kg), our results are similar to reports '2in
previous studies on Morkaraman and Kangal-Akkaraman
lambs. The effect of year was significant and similar to those
reported on Konya Merino, Karacabey Merino, Akkaraman
and Awassi sheep ?° while insignificant effect of year was
reported on WWT 2%, This can be explained as that environ-
mental and managemental conditions varies from year to
year.The effects of sexon WWT were significant (P<0.05)
and males were havier at weaning than females. This result

is similar to previous studies '"*%2 put different from some
others &in which the sex effect was not significant on WWT.
The effect of type of birth on WWT was significant (P<0.05) and
similar to the results in the studies conducted on Karacabey
Merino, Akkaraman, Morkaraman, Ramli¢, Awassi, Konya
Merino and Anatolian Merino sheep ''62°, The effect of age
of dam on WWT was significant and contradicts with some
previous reports 2°. For SMLW (36.11 kg), similar values were
reported on Morkaraman and Kangal-Akkaraman lambs 2.

Average Daily Weight Gains (ADWGs): The least square
means and standart errors of ADWG1 and ADWG?2 are pre-
sented in Table 3. The all factors in this study were significant
on ADWGT1 (P<0.05), but only the effects of year and sex
were significant on ADWG2 (P<0.05) showing that males
grow faster than females between weaning to six month of
age. For ADWGT1, significant effects of year, sex, and type of
birth were reported in previous studies 2% and in agree-
ment with our results. However, the effect of age of dam was
not significant in this study conratdicting to previous reports .

In conclusion, lamb's sex was significant for all traits except
SR.Forallgrowth traits in this study, males had highervalues
then females. Differences in body weight between male
and female could be occuring due to the reason that males
and females differ in sexual chromosomes, physiological
characteristics and endocrinal system 2. In this study, the
effect of type of birth was significant on BWT, WWT, SMLW,
ADWGT1 and SR. Single borns’body weightin all ages and
their average daily weight gain were higher than twins due
possibly to reason that the ewes with single lamb give all
its care to one lamb comparing to ewes with multiple lambs.
Thus, single born lambs receive more care and milk from
their mother and ends up with high WWT, ADWGT1, conse-
quently high SMLW and ADWG2 due to the reason of high
correlation between WWT and SMLW %28, The effect of age
of dam was significant on WWT, SMLW, ADWG1.The lambs
produced by dams of moderate ages (3, 4, and 5) have
more weight than other lambs produced by young or old
dams (2 or 6 and older). This difference could be related
to lower capacity of milking in association with young or
old ewes in comparison to ewes of moderate ages. Environ-
mental factors are significant sources of variation for growth
traits including body weight and average daily gains, and
play an important role in expression of genetic potential.
On the basis of analyses and regarding to high variation
observed in the traits in question in this study, genetic
improvement of Zom sheep in terms of growth trait and
lamb survival rate are highly possible with a planned and
continious selection program.
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Ozet

Bu calismada farkli firmalara ait 15 adet salam ve 11 adet sosis 6rneginin kalinti nitrat ve nitrit diizeyleriile yag icerikleri arastiriimistir.
Salam ve sosis drneklerinde yag oranlarinin %5-26 arasinda degistidi ve bu degerler ile standartlarin verdigi limitlere uygun oldugu
belirlenmistir. incelenen érneklerde en yiiksek ve en diisiik nitrat degerleri 98-453 mg/kg arasinda degisirken nitrit icin bu aralik
92-532 mg/kg olmustur. Arastirma sonucu orneklerin 9 tanesinin (%34.6) Tirk Gida Kodeksi'nde izin verilen limitlerden daha fazla
kalinti nitrat icerdigi tespit edilirken, 25 tanesinin (%96) limitlerden fazla kalinti nitrit icerdigi belirlenmistir. Halk sagligi agisindan risk

olusturabilecek bu trlinlerin diizenli ve detayh incelenmesi oldukca 6nemlidir.

Anahtar sozciikler: Salam, Sosis, Nitrat, Nitrit, Yag

Determination of Some Chemical Characteristics
of Salami and Sausage

Summary

Thisstudywasaimedtodeterminethefatcontentandlevelsofresidualnitrateandnitriteof 15 piecessalamiand 11 piecessausages
in Kars province. Fat content of salamiand sausage samples were found to be 5-26%.The levels of fatin these samples were found as
below the limit values of TS 980 and TS 979. Nitrate and nitrite levels in the salami and sausage were found to be 98-453 mg/kg; 92-
532 mg/kg respectively. The residual nitrate values were detected over limits in nine of samples (34.6%). The residual nitrite values
were detected over limits in 25 of samples (96%). In order to protect consumer health, itis mandatory that the salami and sausage
is controlled to every stage in the production and that strict inspections be conducted regularly at both small and large-scale
operations.

Keywords: Salami, Sausage, Nitrate, Nitrite, Fat

GiRIS

Sosis, kasaplik blylikbas ve kiiclikbas hayvan gévde
etlerinden hazirlanan sosis hamurunun uygun kiliflara dol-
durulmasi ve belli araliklarla bogumlanarak dizi sekline
sokulmasi, yontemine gére dumanlanmasi ve haslanmasi
ile elde edilen et Girlinidir. Salam ise biiylikbas ve kiiclikbas
hayvan govde etlerinin veya bunlarin karisimlarinin kemik,
yagd, tendo, sinir ve kikirdaklarindan ayrilip kiyildiktan sonra,
gerekli yardimci maddelerin katilmasiyla hazirlanan et hamu-
runun, kiliflara doldurulmasi ve tiplerine uygun tarzda
dumanlanip, suda pisirilmesiyle yapilan et mamulii olarak
tanimlanmaktadir '~

Kur edilmis tipik et rengi olusumunda nemli rol oynayan
nitrat (NO,) ve nitrit (NO,) tumbling ve massaging teknolo-
jisi uygulanarak islenen Grlinlerin vazgecilmez katki madde-
leridir. Nitrat ve nitritin et Grtnlerindeki temel goérevleri;
nitrat ve nitritin indirgenmesi sonucu olusan NO gida zehir-
lenmesine neden olan Clostridium botulinum’un ¢ogal-
masini ve toksin olusturmasini engeller. Salam ve sosis gibi
kir edilmis, isil islem uygulanmig Griinlerin arzu edilen parlak,
pembemsi-kirmizi nitrosohemokrom rengini NO, ve NO,
olusturur.Tat ve lezzet lizerine etkileri yaninda antioksidant
ozellikleri de dikkat cekmektedir 3>.
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Kurlenmis et Urlinleri Gretiminde bu kadar ¢cok gorev
yuklenen nitrat ve nitritin kullanimlari belli bir miktar ile
sinirlandinlmistir. Tirk Gida Kodeksi'nde kiirlenmis et Griin-
lerinde sodyum nitrit miktari en ¢cok 150 mg/kg, soyum nitrat
miktari ise en cok 300 mg/kg olarak belirtilmistir ©.

Et Urlinlerine fazla miktarda kullanilan nitratlarin bakte-
riyel indirgenmesi veya gidada bulunan hem sekonder hem
de tersiyer aminlerin nitrit ile reaksiyonu sonucu kuvvetli
kanserojenik etkili nitrosaminler olusur 78, Nitrosaminlerin
olusum mekanizmalarini ve tolere edilebilir limitlerin tze-
rinde viicuda alindiklarinda insan saghgi Gzerine etkilerini
inceleyen bir¢ok arastirma mevcuttur 2,

Uretim yéntemi ve kullanilan hammaddenin yapisi itiba-
riyle sucuk, salam ve sosis hileye oldukca acik olan Grtinlerdir.
Et Grlinlerinin fiyatlari arttikca merdiven alti Giretimlerde
insan saghgini hice sayarak bircok hile yapilabilmektedir.
Tavuk ve hindi etlerinin karistiriimasiyla elde edilen drin-
lerin etiketlerine %100 dana eti yazilabildigi gibi, bozuk
Urlnlerin tekrar homojenizasyon islemi ile yeniden tiiketime
sunulmasi gibi bircok hile uygulanabilmektedir. Bunlar iceri-
sinde bilingli veya bilin¢siz olarak yaratilabilecek tehlike-
lerden biri de nitrat ve nitrit tuzlarinin limitlerin Gzerinde
kullanilmasidir.

Ulkemizde sevilerek tiiketilen 6zellikle cocuklar tarafin-
dan ¢ok sevilen sosis ve salamlarin Uretimden tiketime
kadar her asamada ciddi ve diizenli olarak izlenmesi ve
denetlenmesi gerekmektedir. Uretimin teknolojik ve hijyenik
sartlarda, egitimli calisanlar tarafindan yapilmasi, tiiketici-
lerin bilinglendirilmesi ile kaliteli ve glivenilir Griinlerin elde
edilmesi halk sagligi acisindan ¢cok dnemlidir.

Bu calisma Kars ilinde satisa sunulan salam ve sosis-
lerin kalinti nitrat ve nitrit icerikleri ile emulsiyondaki yag
oranlarini tespit etmek ve halk saghigi acisindan giivenilir-
liklerini belirlemek amaciyla yapilmistir.

MATERYAL ve METOT

Bu arastirmada Kars ilindeki marketlerde satisa sunulan
farkl firmalara ait 11 adet sosisile 15 adet salam alinarak
en kisa slirede laboratuara getirilmis ve analizler siiresince
4°C'de muhafaza edilmistir.

Nitrat ve Nitrit Kalinti Miktarinin Belirlenmesi

Orneklerin nitrit ve nitrat icerikleri Miranda ve ark/nin 3
bildirdigi spektrofotometrik ydnteme gore belirlenmistir.
Yontem nitratin, vanadyum (lll) klorir ile nitrite donlsttrul-
mesi sonucu nitritle stlfanilamidin asidik ortamda N-(1-
Naftil) etilendiamine dihidrokloriirile reaksiyonu sonucu
kompleks diazonyum bilesiginin olugmasi esasina dayanir.
Ornekler icin hazirlanan bu renkli kompleks spektrofoto-
metrede 540 nm'de 6l¢lilerek absorbans dederleri standart
egriile hesaplanarak kalinti nitrat ve nitrit miktarlari hesaplandi.

Yag Miktarinin Belirlenmesi

Orneklerin yag miktar modifiye Babcock metodu ™ ile
belirlenmistir. Bunun icin ¢ok ince cekilmis ve iyi karistirilmig
9 g 6rnek poley sisesine tartildi. Sise icerisine 93-95°C'lik
saf sudan 10 ml koyularak, ince bir baget yardimiyla 6rnek
homojenize edildi. Uzerine 15 ml konsantre H,SO, ilave edilip
yavas yavas karistirildi. Buasamada proteinler denattire
edilerek ¢oktlrildu ve yagin serbest kalmasi saglandi. Sise
icerisinde et parcalari tamamen digeste edildi. Sisenin
boyun kismindan 93-95°C’'lik sudan ilave edilerek yag
fazinin tamaminin poley sisesinin 6lctlt kisminda toplan-
masi saglandiktan sonra toplanan yad miktari okundu. Bu
deger direk olarak % yag miktari olarak degerlendirildi.

BULGULAR

Nitrat ve Nitrit Miktari

Tirk Gida Kodeksi’'nde kirlenmis et Griinleri igin satis
noktalarindaki kalinti sodyum nitrit miktari en ¢cok 100 mg/
kg, kalinti soyum nitrat miktari ise en cok 250 mg/kg olarak
belirtilmistir. incelenen érneklerde en yiiksek ve en diistik
nitrat degerleri 98-453 mg/kg arasinda degisirken nitrit
icin bu aralik 92-532 mg/kg olmustur. Arastirma sonucu
incelenen orneklerin 9 tanesinin (%34.6) Turk Gida Kodeksi’
nde izin verilen limitlerden daha fazla kalinti nitrat icerdigi
tespit edilirken, 25 tanesinin (%96) limitlerden fazla kalinti
nitrit icerdigi belirlenmistir ®. Sosis ve salam 6rneklerinin
nitrat, nitrit ve yag oranlari Tablo 1'de verilmistir.

Yag Analizi

TS 980 sosis standardi ve TS 979 salam standardinda en

Tablo 1. Orneklerin analiz sonuglari
Table 1. Results of analysis of samples

Numuneler Analizler En Diisiik En Yiiksek Ortalama Limit Degerler Standartlara Uymayan Ornek
Nitrat (mg/kg) 154 453 275.09 <250 mg/kg % 45
<§ZTB Nitrit (mg/kg) 92 403 256.90 <100 mg/kg % 90
Yag (%) 10 26 16.18 <%40 %0
Nitrat (mg/kg) 98 293 193.06 <250 mg/kg % 36
(S;]az'ﬁ’;‘) Nitrit (ma/kg) 163 532 306.4 <100 mg/kg % 100
Yag (%) 5 24 15.23 <%40 %0
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GUVEN

fazla %40 yag oranina izin verilmektedir. incelenen 6rnek-
lerde en yuiksek ve en diisiik yag oranlari %5-26 arasinda
degismektedir.

TARTISMA ve SONUC

Salam ve sosis Uretiminde istenen Uriin renginin saglan-
masi ve mikrobiyolojik anlamda gtivenilirligin olusmasi icin
kiirleme tuzu olarak nitrat ve nitrit kullanilmaktadir. Turk
Gida Kodeksi'nde izin verilen limitlerde kullanildigi stirece
uygun sartlarda herhangi bir saglik sorunu olusturmayacadi
duslinilen nitrat ve nitritin limitlerin tGzerinde kullanimi
ciddi saghk sorunlari olusturabilmektedir. Ozellikle gida-
larda olusturduklari nitrosaminlerin mutajenik ve teratojenik
etkileri oldukca yiiksektir >,

Salam ve sosislerde bulunan nitrit ve nitrat miktarinin
arastinldigi calisma sonuclari farkhliklar géstermektedir.
Yal¢in ve ark.” 100 adet salam sosis 6rneklerin tamaminda
izin verilen limitlerin altinda nitrat ve nitrit bulundugunu
belirtirken, Soyutemiz ve Ozenir ' salam érneklerin %60'1nin,
sosislerin ise %66.6'sinin limitlerin Gzerinde nitrat ve nitrit
icerdigini tespit etmislerdir. Sanh ve Kaya ' inceledikleri
salam ve sosis drneklerinde insan saghdi icin sakincali sayila-
bilecek diizeyde nitrat ve nitrit kullanildigini bildirmislerdir.
Develi Isikli '® piyasadan toplanan sosis 6rneklerinin %36’
sinin standartlara uygun olmadigini belirtmistir. Ulkemizde
yapilan bir diger calismada Ankara ilinde satilan salam ve
sosislerin nirat ve nitrit icerikleri incelenmistir. Orneklerin
tamaminin nitrat ve nitrit yonunden standartlara uygun
oldugu belirlenmistir '°. Bu calismanin aksine ayni ilde yapilan
benzer bir arastirmada sosis 6rneklerinin nitrat icerikleri
yoninden uygun oldudu fakat nitrit icerikleri yoniinden
orneklerin %27.5'inin standartlara uygun olmadigi belirlen-
mistir %°. Elgezdi ?' fermente ve isil islem gormis et Uriinleri
Uzerine yaptigi arastirmasinda salam ve sosis 6rneklerinin
%>5'inin nitrit ydniinden uygun olmadigini tespit etmistir.

Kanserojenik etkili nitrosamin bilesikleri yoniinden nitrat
ve nitritlerin risk olusturabilecegdi g6z 6niinde bulundurul-
dugunda hem (reticilerin hem de tiiketicilerin bu konuda
bilinglendirilmesinin zorunlu oldugu gorilmektedir.

Salam, sosis ve sucuklarin etiketleri Gizerine maalesef
gercek icerigin tam olarak yazilmadigi gériilmektedir 2. 410
adet et ve et Grlinlinlin analiz edildigi bir arastirmada 6rnek-
lerin tamaminda sigir eti, %20’sinde tavuk eti ve %4.3'linde
at eti tespit edilmistir. Bu veriler 6rneklerin %16.3'Unin
etiket bilgileri ile uyumlu olmadigini ve %19.2'sinin hileli
oldugunu gostermektedir 2. Uretim prosesleri diistiniil-
duglinde sucuk, salam sosis gibi hileye oldukca acik et
Urlinlerinde kullanilan etin orjini olduk¢a 6nemlidir. Bu hem
toplumsal inanglar hem de ekonomik anlamda 6nem tasir.
Etiket bilgisinde %100 dana ibaresi olup kokteyl trtinler
olan salam ve sosiste renk sorunlari gorilebilmektedir.
Kirmizi ete nazaran daha beyaz renge sahip olan tavuk ve
hindi eti, salam ve/veya sosis emiilsiyonlarinda renk acilma-

sina sebep olabilmektedir 242>, Ayni sekilde kokteyl olarak
nitelendirilen bu Urilinlerde beyaz etile kirmizi etin raf 6mri
arasindaki fark da muhafaza sirasinda hem mikrobiyel
anlamda hem de renk yontinden sorun olusturabilmektedir.
Bu sorunlari gidermekicin bazi Greticiler limitlerin Gzerinde
nitrat ve nitrit kullanabilmektedir. Salam sosis 6rneklerinde
yuruatilen bu calismada 6zellikle tavuk ve hindi eti ile karisik
oldugu etikette (kokteyl) belirtilen Griinler ile tavuk salami
ve hindi salami etiketi bulunan Grtnlerin daha yuksek kon-
santrasyonda nitrat ve nitrit icerdigi gortlmektedir.

Turk Gida Kodeksi'nde rretim esnasinda kullanilmasina
izin verilen limitlerin bile ¢cok Ustlinde kalinti nitrat nitrit icerigi
oldukca endise vericidir. Bu arastirma sonuglari kontrolli
Uretim ve Uretim sonrasi denetimlerin ne denli 5nemli oldu-
gunu bir kere daha vurgulamistir. Ureticilerin gida giivenligi
ve halk saghgina yonelik egitim almasi da belirlenen bir
diger zorunluluktur. Gida sanayinde nitrat ve nitrite alternatif
olarak kullanilabilecek dogal katki maddelerine ihtiyag
duyulmaktadir.

Sucuk lizerine yapilan buyik hilelerden biri fazla miktarda
yag ilavesidir %%, Ulkemizde sikca tiiketilen sucuklarin aksine
bu calismada salam ve sosis drneklerinde yag oranlari
standartlarin verdigi limitlere uygun olarak bulunmustur.
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Summary

The present study was conducted to clarify the regional distribution and relative frequency of endocrine cells secreting insulin,
glucagon, orexin A (OXA) and ghrelin in the pancreaticislets of guinea pig, by specificimmunohistochemical methods. In the pancreatic
islets, most of insulin-IR cells were detected in the central region, partially in mantle region. Glucagon-IR cells were located in the
periphery of the pancreatic islets. In addition, they had lower frequency in the central region. OXA and ghrelin- IR cells were identifed
in central and peripheral regions of the pancreatic islets. Clearly, OXA-IR cells exhibited a characteristic distribution pattern resemble
to those for the glucagon- IR cells. However, ghrelinimmunoreactivity exhibited a characteristic distribution pattern different from that
of insulin-immunoreactive cells. In conclusion, some species-dependent unique distributions characteristics of endocrine cells in the
pancreatic islets were observed in the guinea pig.

Keywords: Immunohistochemistry, Pancreas, Endocrine cell, Guinea pig

Kobay Endokrin Pankreasinda insiilin-, Glukagon-,
Orexin A- ve Ghrelin- immunoreaktif Hiicrelerin
immunohistokimyasal Calismasi

Ozet

Bu calisma, kobay pankreatik adaciklarinda immunohistokimyasal metodlar kullanarak instlin, glukagon, orexin A (OXA) ve ghrelin
salgilayan endokrin hiicrelerin bélgesel dagilimini ve nisbi frekansini ortaya koymak icin yapild. insiilin-IR hiicrelerin cogu pankreatik
adaciklarin merkez boélgesinde, kismen de manto bdlgesinde belirlendi. Glukagon-IR hiicreler genellikle pankreatik adaciklarin
periferinde, cok az yogunlukta ise merkez bolgede tespit edildi. OXA ve ghrelin-IR hiicreler ise pankreatik adaciklarin merkezi ve
periferal bolgelerine lokalize oldu. Daha acik ifadeyle, OXA-IR hiicrelerin lokalizasyonu glukagon-IR hiicrelere benzerlik gosterdi.
Buna karsin, ghrelin immunoreaktivitesi instlin-IR hlcrelerinkinden farkl bir dagilim sergiledi. Sonug olarak; kobaylarin pankreatik
adaciklarindaki endokrin hiicrelerin karekteristik dagihmi tire 6zgi farkhhk gostermektedir.

Anabhtar sézciikler: immunohistokimya, Pankreas, Endokrin hiicre, Kobay

INTRODUCTION

The pancreas is formed by two distinct compartments,
different in morphology and function: the exocrine portion,
which secretes its digestive juice into the duodenum, and the
endocrine portion, which produces hormones for the control
of the carbohydrate metabolism . The endocrine pancreas,
known as islets of langerhans, contains A-, B-, D- and F-cells
producing glucagon, insulin, somatostatin and pancreatic
polypeptide and probably also neuropeptide Y, respectively 2.

A few years ago, a fiftth mammalian islet cell type, the
ghrelin-producing epsilon cell, was described **. However,
the cell type that produces ghrelin in the pancreatic islets
remains controversial, whether it be the Acells, B cells, the
newly identified islet epsilon cells (e-cell), or a unique novel
islet cell type 8. More recently, orexin A was also found in
human and rodent pancreas where it is expressed only in a
few endocrine cells, subsequently identified as B type insulin-
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IR cells by immunohistochemical techniques °.

The pancreas is a valuable organ for endocrine studies,
with the endocrine pancreas being extensively studied
in diabetes °.In addition, investigations of gastroentero-
pancreatic (GEP) endocrine cells are considered to be an
important part of phylogenetic study "2,

Many neuropeptides play a significant role in the
regulation of both exocrine and endocrine pancreatic
secretion in the rat>'*. Immunohistochemical localization of
pancreatic hormones, several neuropeptides, has been
determined in the pancreas of the rodents such as hamster ',
mouse *, C57BL/6 mouse >, ddN mouse '6, wood mouse ",
guinea pig '8, gerbil ® and rat 5221,

It has been classically admitted that insulin immuno-
reactive cells are located in the central regions and glucagon
immunoreactive cells are located in the peripheral regions 2.
Also, orexin-A has been shown to localize to B cells # and
ghrelin has been shown to localize to B cells ®and A cells ®,
and to the newly discovered type of cell, that does not
stain for any of the known islet hormones, and called the
E cell . But, many researches suggested that the regional
distribution and relative frequency of immunoreactive
(IR) endocrine cellsin the pancreaticislets are differentin
different portions of the pancreas even within the same
pancreas of the same animal '7?*and a species-dependent
characteristic distribution of pancreatic endocrine cells
originating from feeding habits has also been suggested 2.

The initial focus of many studies was on insulin, somato-
statin, glucagon, pancreatic polypeptide in the endocrine
portion, and other neuropeptides found in the exocrine
portion '%%527 |n the present study, the regional distribution
and relative frequency of endocrine cells in guinea pig
pancreas were examined by immunohistochemical method
using specificantiseraagainstinsulin,glucagon, orexin A
(OXA) and ghrelin.

MATERIAL and METHODS

Animals and Tissue Samples

Ten female guinea pig were used in this study. After the
guinea pig were anaesthetized with pentathol (6 ml/kg),
the left carotid artery was cannulated at the base of the neck

and allowed to exsanguinate. Tissue samples were taken
from pancreas and fixed in 10% neutral-buffered formalin
for 24 h. They were then dehydrated through graded
ethanol and embedded in paraffin. Five um thick sections,
mounted on poly-I-lysine coated glass slides, were obtained
and processed for immunohistochemical staining.

Immunohistochemistry

Tissues were incubated in citrate buffer (10 mM citric
acid, pH 6.0) for 20 min to retrieve antigenicity. Immuno-
histochemical staining was performed according to the
manufacturer’s protocol the SuperPicture™ 3 Gen IHC
Detection Kit (Invitrogen; Cat. No: 87-8973). Sections were
incubated with primary antibodies for 16-20 h at 4°C.
The working dilutions and the sources of the primer
antibodies were listed in Table 1. The primary antibodies
were diluted in PBS containing 0.25% sodium azide and
2.5% bovine serum albumin (BSA). Negative control sections
were performed by replacing the primary antibodies with
PBS. The sections were then incubated with HRP polymer
conjugate 10 min at room temperature. Subsequently, the
sections treated with DAB chromogen according to the
kit instructions, washed in distilled water and counter-
stained with Mayer’s hematoxylin. Finally, sections were
dehydrated and coverslips mounted with mounting
medium.

The specificity of each immunohistochemical reaction
was determined as recommended by Sternberger 2,
including the replacement of specific antiserum by the
same antiserum, which had been preincubated with its
corresponding antigen. Sections were examined with
Olympus BX-51 microscope and photographs were taken.

RESULTS

Guinea pig pancreas was found to be consisted of exocrine
and endocrine parts (pancreatic islets). The endocrine parts
of the pancreas were scattered singly or in small groups of
islets of various shapes and size in the interstitium of the
exocrine parts.

The pancreatic islets of this study were distinguished as
three distinct regions, central, mantle and peripheral regions,
with their composition of immunoreactive (IR) cells. In this
study, all four types of the IR endocrine cells were detected

Table 1. Details of antibodies used in this study
Tablo 1. Calismada kullanilan antikorlar

Primer Antibodies Dilution Trade Name Cat. No.

Insulin 1:1000 Abcam ab63820

Glucagon 1:200 Santa Cruz Biotecnology, Inc. Germany sc-13091

Orexin A 1:1000 Chemicon (Millipore) AB3704

Ghrelin 1:100 Santa Cruz Biotecnology, Inc. Germany sc-50297
All antisera were raised in rabbit (polyclonal)
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with the antisera against insulin, glucagon, orexin A and
ghrelin in pancreatic islets of the guinea pig.

Insulin-IR Cells (B Cells): Round and/or oval shaped
insulin-IR cells were abundant in the whole pancreatic islets.
The most of insulin-IR cells were located in the central region
of islets except for a small area. A few insulin-IR cells were
detected in mantle region. Endocrine cells in islets were
stained strongly with insulin (Fig. 1.A). Insulin positive cells
were not found in the peripheral regions or in the exocrine
portions.

Glucagon- IR Cells (A Cells): Glucagon-IR cells were
located in the periphery of the pancreaticislets where
the cell population is primarily A cells and a somewhat
lower frequency of cells was noticed in the central region
intermingled with insulin-IR cells. They were generally

. .i:',h v

shuttle or oval shaped. The intensity of glucagon staining
was similar to insulin (Fig. 1.B). In addition, distribution of
islets localized endocrine cells were more less than insulin.
Glucagon-IR cells were not found in the exocrine portions
or centroacinar cells.

Orexin A- IR Cells: Orexin A-IR cells were localized in
central and peripheral regions of the pancreaticislets. The IR-
cells were generally observed small clusters composed of
2-3 cells and they were in variable shapes. Orexin A-IR cells
exhibited a characteristic distribution pattern resemble to
those for the glucagon- IR cells. However, the intensity of
the staining was not so strong as in glucagon-IR cells (Fig.
1.C). Orexin A-IR cells were not detected in exocrine portion
or centroacinar cells.

Ghrelin- IR Cells: Ghrelin-IR cells were usually round or

Fig 1. Guinea pig pancreatic islets showing immunoreactive cells (ex: exocrine), A- Insulin-IR cells, B- Glucagon-IR cells s, C- Orexin

A-IR cells, D- Ghrelin-IR cells

sekil 1. Kobay pankreatik adaciklarinda immunoreaktif hiicrelerin gériinimi (ex: ekzokrin), A- insulin-IR hiicreler, B- Glukagon-IR

hicreler, C- Oreksin A-IR hticreler, D- Ghrelin-IR hiicreler
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ovoid in shape and were located in both the peripheral and
central regions of the islets, either as single cells or small
clusters of cells. However these IR cells were more diffuse in
peripheral regions of some islets. Cells positive for ghrelin
immunoreactivity exhibited a characteristic distribution
pattern different from that of insulin-immunoreactive cells.
The intensity of ghrelin staining in endocrine cells were
more weak than that of insulin- and glucagon-IR (Fig. 1.D).
Ghrelin-IR cells were not detected in exocrine portion or
centroacinar cells.

DISCUSSION

The function of hormones released from pancreatic
endocrine cells is directly related to the regulation of
pancreatic digestive enzymes and serum glucose levels %.
Therefore the different distribution patterns and frequency
of these pancreatic endocrine cells are considered to be a
result of differences in feeding habits, especially for glucose
and proteins. This study was carried to determine the
existence and distribution of pancreatic endocrine cells in
guinea pig pancreas.

Insulin is synthesized in the B cells of the pancreatic islets
and regulates the blood glucose levels *. In the mammals, the
regional distribution and the relative frequency of pancreatic
insulin-IR cells were reported in the hamster ™, rat %, guinea
pig '8, C57BL/6 mouse %, gerbil ', wood mouse 7, and various
laboratory animals 2% According to the previous studies,
insulin immunoreactive cells were observed in the central
regions of the pancreatic islets and other cells, such as
glucagon- and somatostatin-IR cells, surrounded them.
However, it was described that insulin-IR B cells occupied
the majority of the periphery regions of islets in monkey
and possum pancreas 3'32. In the present study, most of the
insulin-IR cells were restricted to the central and mantle
regions of pancreatic islets in the guinea pig. The results
of this study were compatible with the findings reported
by previous studies on rodents except for monkey and
possum 14,15,18,19,22,27‘

Glucagon is synthesized in the A cells of the pancreas
and also participates to the regulation of blood glucose
concentrations *. The distribution of glucagon-IR cells was
quite different from species regardless of the same mouse
strains. Although most of the glucagon-IR cells were situated
in the peripheral regions of the pancreatic islets, they were
also demonstrated in the central regions in the both splenic
and duodenal lobes of the ddN mouse . In the other
examinations performed on mouse strains »*, glucagon-IR
cells were mainly detected to peripheral regions but some
these cells were also present in the central regions of the
pancreatic islets. However, Ku et al.” reported that these
immunoreactive cells were mantle and peripheral located
in C57BL/6 mouse. Interestingly, in the monkey, glucagon-
IR cells were found in the central regions of pancreatic islets
where insulin-IR cells were numerously located in most

of the domestic animals 32. However, some researchers
reported that glucagon-IR cells were found in peripheral
regions of rat pancreatic islets 32, In the present study,
glucagon-IR cells were located in the peripheral regions of
pancreatic islets; a somewhat smaller number of these cells
were also observed in the central regions intermingled with
insulin-IR cells. These results were found to be similar to that
of mouse strains '%?>33 but different from the other species 732,

The orexin family is a complex system composed of two
neu- ropeptides, orexin-A and orexin-B (OXA and OXB),
and two cognate receptors, orexin type 1 and orexin type
2 (OX1R and OX2R). Recently, orexins have been studied
extensively to comprehend their complex functional roles.
In fact, since the first identification of OXA and OXB in rat
hypothalamus 34, the presence of this system has been
found in both the central and peripheral nervous systems
as well as in several other different tissues and organs .
Recently, it has been found in peripheral tissues and,
particularly, in endocrine cells and neurons of the enteric
nervous system (ENS) of different portions of the gastro-
intestinal tract and in the pancreas and salivary glands 3.

In the rat, guinea-pig and mice pancreas, OXA immuno-
reactivity was detected in B cells of pancreatic islets. Further-
more, insulin-IR islet cells also displayed OX1R-like immuno-
reactivity, and OX1R mRNA was detected in the rat pancreas ¥’.
In double immunostaining in the human pancreas, a great
majority of insulin-IR cells was simultaneously positive for
orexin-A 38 Conspicuously, OXA-immunoreactivity was
detected in almost 60% of insulin positive cells in pancreatic
islets of domestic animals °. In contrast, OXA and OX1immuno-
reactivity were found in glucagon-IR cells in rat pancreatic
islets 2. Interestingly, OX1R-positive cells were observed in
the periphery of pancreatic islets of normal and in both the
peripheral and central regions of the islet of diabetic rats 394°.
Similar to the findings reported for rats, OXA-IR cells were
found peripherally and more less centrally located in
pancreatic islets in the present study.

Ghrelin, a 28-amino acid peptide which was isolated from
rat and human stomach, acts as an endogenous ligand for
GHS-R “'. Pancreas ghrelin is emerging as a key player in the
regulation of insulin secretion by the B cell, suggesting that
it may play an important role in glucose metabolism *43.

Recently, ghrelin was identified to be present in pancreatic
islet cells by immunostaining and immunofluorescence
methods. Immunostaining for ghrelin was observed in
B-cells of human pancreatic islets ¢ however, it was detected
in the A-cells of rat and human pancreas °. Furthermore,
ghrelin-IR cells correspond to glucagon-IR cells, and GHS-
R-like (ghrelin receptor) immunoreactivities were located
in glucagon- and insulin-IR cells of the rat pancreas 2'*4. In
a study performed on rats, were detected ghrelinimmuno-
staining either independently of glucagon staining or
together with glucagon immunostaining in a minority of
A-cells while not detect ghrelin immunostaining in B-cells %
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Interestingly, in the examinations performed on rodent,
ghrelin was observed in a newly discovered type of cell,
that does not stain for any of the known islet hormones, and
called the epsilon cell (e-cell) #34. Thereafter, the presence
of these cells was confirmed in fetal and adult human
pancreas. Epsilon cells were usually round or ovoid in shape
and were often located at the periphery of the islets, either
as single cells or small clusters of cells “°. In the present
study, ghrelin-IR cells were detected peripheral and central
regions of the islets. Conspicuously, it was demonstrated
that significantly less B-cell area (central region) and
markedly larger A- cell areas (peripheral region) of islets. The
distributions of these cells were resemble with the results
of rats 2" but different from mammalian #8244546_ These
differences might be due to different antisera, methods
and/or species used in each study.

The present study was revealed the existence and
distribution of endocrine cells in the pancreas. In this study;
isulin, glucagon, OXA and ghrelin were detected to exist
in the pancreatic islets of the guinea pig. The general
distribution patterns of pancreatic endocrine cells of
the guinea pig was similar to those of some rodent and
other species. However, some species-dependent unique
distributions characteristics of endocrine cells in the
pancreatic islets were also observed in the present study. The
characteristic existence may be variety in feeding habits
(between an animal species) and/or caused by this species
specific differences among species.
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Summary

Hypodermosis is an endemic disease in semi-hilly and mountainous areas of Pakistan. Keeping in view the importance of buffaloes
an epidemiological survey was conducted to determine the prevalence of hypodermosis in district Jhelum Punjab, Pakistan, during
the year 2010-2011. Out of 1000 buffaloes examined clinically in the study area, 32 (3.2%) found to be positive for the warble fly
infestation. The number of nodules in the infested animals ranged from 1-5 (2.7+1.1). There were significant differences (P<0.05) in the
prevalence of Hypoderma spp. when the sex, age and different geographic areas were considered. The Prevalence was higher in males
and young animals and also in those animals grazing in hilly and semi-hilly areas. The climatic conditions (temperature, humidity,
sunshine and wind speed) favoured the warble fly activity and contributed in the onset of disease.

Keywords: Hypodermosis, Prevalence, Water Buffalo, Jhelum, Pakistan

Pakistan’in Jhelum Bolgesindeki Su Mandalarinda
(Bulbous bulbous) Sigir Hypodermozis’inin Dagilimi

Ozet

Hipodermozis Pakistanin daglik ve tepelik bolgelerinde rastlanan endemik bir hastaliktir. Bu epidemiyolojik calisma, Bufalolarin
onemi g6z 6nlinde bulundurularak, bu hayvanlarda hipodermozisin dagilimini ortaya koymak amaciyla 2010-2011 yillarinda Pakistan'in
Jhelum Punjab bolgesinde gerceklestirilmistir. Bu amacla calisma bélgesinde 1000'in tizerinde buffalo klinik olarak nokra sinegi
enfestasyonu yoniinden kontrol edilmis ve 32 (%3.2)'si pozitif bulunmustur. Enfestasyon bulunan hayvanlardaki nodiil sayisi 1-5 (2.7+1.1)
arasinda degiskenlik géstermistir. Cinsiyet, yas ve farkl cografik bolgeler yoniinden degerlendirildiginde Hypoderma dagiliminda
onemli farkhliklar belirlenmistir. Hastahigin dagilimi erkek ve geng hayvanlarda ve ayni zamanda tepelik ve yari-tepelik bolgelerde otlayan
hayvanlarda daha yiiksek bulunmustur. iklimle ilgili faktérler (sicaklik, nem, giines, riizgar hizi) nokra sinegi aktivitesini artirmakta
ve hastaligin baglamasinda rol oynamaktadir.

Anahtar sozciikler: Hipodermosis, Dagilim, Su Mandasi, Jhelum, Pakistan

INTRODUCTION

Pakistan is an agricultural country with semiarid land-  of livestock (cattle, sheep, goats and buffaloes). The productivity
scape and subtropical climate. Most of the people earn their  in the livestock sector is low due to several abiotic and biotic
livelihood from selling agro-livestock products and rearing  factors influencing productive potential of domesticated
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animals. One of these factors is the prevalence of parasitic
infections, which plays a vital role in low livestock productivity.

Hypodermosis is a parasitic disease caused by a parasite
commonly known as Warble Fly, belongs to genus Hypoderma
(Diptera: Oestridae). Each species of this genus is strictly a
parasite of a ruminant species. H. diana is specific to deer, H.
tarandi to reindeer, H. bovis and H. lineatum to cattle, Buffalo .

Hypodermosis is widely distributed in all over the Nort-
hern hemisphere from Europe 2 to Eastern China 3. The pre-
valence of hypodermosis was 41.9% in eastern region and
47.8% in southern region of Turkey *. Hypodermosis is a
notorious and common disease of cattle, buffaloes and goats
in Pakistan °. The prevalence of hypodermosis was 22-24% in
cattle of different endemic areas due to the Hypoderma spp ©.
This myiasis is endemic in the semi-hilly, mountainous areas
of the country’.The fly’s egg laying season in different areas
occurs from February-June. Warbles on the back of infested
animals are generally recorded from November to January.
Third instars (L,) complete their development and fall to
the ground by mid January.

Hypodermosis can be the cause of economic losses due
to meat trim at slaughter, and the effect on hides is well
established &.The Prevalence of warble fly infestation has
been 18.40% reported from four districts of Northern Punjab,
Pakistan ®and was 31.9% in kars province, Turkey '°. The
cattle and buffalo were equally exposed to hypodermosis .
The prevalence of hypodermosis in buffalo of Chakwal
district was 5.20% 2.

Keeping in view the importance of buffaloes an epide-
miological survey was conducted to find the prevalence of
hypodermosis in different areas of district Jhelum (Pakistan).
Individual factors (age, sex) affecting the infection by
Hypoderma spp. in those hosts have been also studied.

Fig 1. Map of Pakistan showing the location
of the district Jehlum in the Northern Punjab,
Pakistan

Sekil 1. Pakistanin kuzey Punjab (Jhelum)
bélgesinin haritadaki yeri

[ District Boundry

MATERIAL and METHODS

Location and Sample Size

The present study was conducted in Jhelum district (32°
56'23"N 73°43'11"E) of Punjab, Pakistan (Fig. 1). Jhelum is a
city on the right bank of the Jhelum River, in the district of the
same name in the north of Punjab province. The agriculture
activities in the district Jhelum depends mainly on rainfall.
The average rainfall of the area varies from 508-1.016 mm.The
maximum mean temperature in summer (June to September)
is recorded as 45.7°C (June), where in winter (October to
February) the minimum temperature as recorded is 1.8°C
(January). Average annual rainfall is about 900 mm '3,

From September 2010 to February 2011, a total of one
thousand buffalo belonging to 16 herds from four different
villages of Jhelum district were examined for the presence
of hypodermosis. All the animals of Purana Metha, Deena
Bypass, Hadali and Stadpur were examined on monthly
basis. The prevalence was determined by the hand palpation
method (by examining the nodules on all parts of body) (Fig. 2).

Factors Considered in Risk Analysis

Sex and age of the animals were recorded. Three age
groups were created: (1) including calves and yearlings (< 37
months), (2) integrated by sub-adults (37-72 months) and
adults (> 72 months). In village Purana Metha, Hadali, Stad
pur and Deena Bypass the number of examined female were
242,235,256 and 176, respectively. Similarly, the male were
40, 16, 13 and 22, respectively.

Since geographical variations could affect the development
of pupae to adult, fly activity and the subsequent infection
levels in the host population, the animals were also grouped
by the village of precedence (Table 1): Purana Metha, Hadali,

N

200

400 Miles
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Table 1. Age and village wise prevalence of Hypodermosis in water buffalo in Northern Punjab (District Jhelum), Pakistan

Tablo 1. Pakistan'in Kuzey Punjab (Jhelum) bélgesindeki su mandalarinda Hipodermozisin yasa ve kéylere gére dagilimi

Age

Overall

Village <1-3 46 7.9< Total No ?f Observed No of !nfested Prevalence
Animals Animals
(% age)
Ne Inf Ne Inf Ne Inf
Purana Metha 55 17 23 6 204 - 282 23 8.15%
Hadali 50 2 14 7 187 - 251 3.58%
Stad por 36 - 18 - 215 - 269 0 0%
Deena Road (Bypas) 41 - 22 - 135 - 198 0 0%
Total 182 19 77 13 741 - 1000 32 3.2%
Ne = Non Infested, Inf= Infested

nodules

Fig 2. Nodules were detected by manual palpation
Sekil 2. Palpasyon ile tespit edilen nodiiller

Fig 3. Warble on the back of a water buffalo from Northern Punjab,
Pakistan

Sekil 3. Pakistanin kuzey Punjab bdélgesindeki bir su mandasinin sirt
kisminda belirlenen nokra

Stad por and Deena Road (Bypas).

The information on the treatment procedure (Anti-
parasitic) of animals against hypodermosis in the studied
herds was determined in this study.

Statistical Analysis

The risk of being infected by Hypoderma larvae was
evaluated with a data mining classification tree ¥, taking

into account the factors previously indicated. Particularly,
an exhaustive Chi-squared automatic interaction detector
(exhaustive CHAID) as described in Lopez '* was applied.
Buffaloes were classified as positive (larvae detected in
palpation) or negative (no larvae detected) and CHAID algo-
rithm identified variables that divide buffaloes in subgroups
(tree nodes) with different positive/negative ratio. CHAID
provided a way to identify major factors using as criteria the
significance of a Chi-squared test and successively splitting
data in increasingly homogeneous nodes in relation to
dependent variable (larvae detection) until the classification
tree was fully grown.

Statistical analyses were performed with statistical package
SPSS for Windows 18.0 and SPSS answer Tree 3.1 (SPSS Inc.,
Chicago, IL USA).

RESULTS

Out of one thousand buffalo, 32 (3.2%; 95% Cl 2.2-4.5)
were found to be infested by Hypoderma spp. The number
of nodules in the infested animals ranged from 1-5 (2.7+1.1).
The nodules were observed on the back, hump and flank
(Fig. 3).

The warble started to appear by the end of September and
skin perforation started from end of October to December.
The larvae collected from infested buffaloes were identified
as Hypoderma lineatum according to Zumpt 'S. This is the
first report of Hypoderma lineatum in the buffalo of Jhelum
district.

The CHAID analysis indicates that age was the most
determining factor in hypodermosis prevalence (Table 1;
Fig. 4). The age of infested buffalo ranged from 1-6 years,
whereas, 7-9 yr-old buffaloes were not infested in the present
study. In the node 1, comprised by 1-6-yr-old buffaloes, village
of precedence was detected as an influencing factor in
hypodermosis prevalence. In Purana Metha village (node 3),
23 out of 81 buffaloes with less than 73 months of age were
infested with hypodermosis (28.4% prevalence). In village
Hadali, (node 4) nine were infested with hypodermosis (14.3%
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Prevalence

Category

1 Negative
| B Positive

96,8 968 |
32 32

{ Total

100.0 1000 |

Age
Adj. P-value=0.000, Chi-square=89.
916, df=1

l

<= 4-6 years > 4-6 years
Node 1 Node 2
Category % n Category % n
Negative 87.6 227 Negative 100.0 741
W Positive 124 32 B Positive 0.0 0
Total 259 259 Total 741 741
I =
Location i - .
Adj. P-value=0.000, Chi-square=45. Fig 4. Statistical analysis
420, df=2 )
| Sekil 4. Istatistiksel analizler
Purana Metha Hadali Stad Por; Deena Road
Node 3 Node 4 Node 5
Category % n Category % n Category % n
Negative 716 58 Negative 85.7 54 Negative 100.0 115
M Positive 284 23 B Positive  14.3 9 B Positive 0.0 0
Total 8.1 81 Total 6.3 63 Total 115 115
| =
Sex
Adj. P-value=0.000, Chi-square=21.
400, df=1
Male Female
Node 6 Node 7
Category % n Category % n
Negative 94.7 36 Negative 512 22
B Positive 5.3 2 W Positive  48.8 21
Total 38 38 Total 43 43

Prevalence in young buffalos). In village Stadporand Deena
Road (Bypass) no animals were infested by Hypoderma
(Node 5). Finally, hypodermosis prevalence in buffaloes from
Purana Metha buffaloes was influenced by sex. Female
showed higher prevalence (48.8%, node 7) than male (5.3%,
node 6).

In this study a total of sixteen herds were examined from
different villages of district Jhelum and the WFl was only
found in six herds (Table 2).

In the present study, the 3.08% (28/881) female were
infested with hypodermosis, while in male the prevalence
was 4.39% (4/87), which shows higher prevalence in male
than female (Table 3).

Taramira oil (Eruca sativa) is commonly known as jamba
oil. The oil is extracted from seeds. The taramera oil was used

in non- infested buffalo herds on monthly basis as an anti-
parasitic that might be very useful for control of hypodermosis
in the study area. The opinion of these buffalo farmers is to
use this oil as a local control. Ivermectin were also used in
some herds along this local treatment.

DISCUSSION

In the present study the prevalence of hypodermosis
in water buffalo from Northern Punjab was low (3.2%). A
similar percentage (5.2%) of buffaloes was infested with
hypodermosis from field in Chakwal '>. However, the
prevalence was much lower as eleven buffalo were infested
out of thirty thousand examined buffalos from Dera Ghazi
Khan ™, 10.04% in Jhelum district (Pakistan) %, 31.9% in Kars
province (Turkey) '®and 41.9% in eastern Region (Turkey) *.
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Table 2. Herd-level prevalence by Hypoderma in water buffalo from different villages of Northern Punjab (District Jehlum), Pakistan

Tablo 2. Pakistan’in Kuzey Punjab (Jhelum) bélgesindeki su mandalarinda Hypodermozisin farkli kéylerde siirii bazindaki dagilimi

Village Grazing Pattern Herd No of !ndividual No of Individual Herd-level
Name Examined/Herd Infested/Herd Prevalence (%)

A 95 10 10.52%

B 51 3 5.79%
Purana Metha Field & Hilly C 67 5 7.42%

D 39 = 0%

E 30 5 16.66%

F 104 7 6.73%
Hadali Field & Hilly G 76 2 2.63%

H 71 = 0%

| 121 = 0%
Stad por Non Hilly ! v - 0%

K 24 = 0%

L 77 = 0%

M 51 = 0%
Deena Road(Bypas) Non Hilly N % - 0%

O 89 = 0%

P 22 = 0%
Total 16 1000 32 3.2%

Table 3. Sex based prevalence by Hypoderma in Water Buffalo from different villages of Northern Punjab (District Jehlum), Pakistan

Tablo 3. Pakistan'in Kuzey Punjab (Jhelum) bélgesindeki su mandalarinda Hypodermozisin farkli kéylerde cinsiyete gére dagilimi

Sex
S.No Village Female Male
Name
Total No of No of Prevalence Total No of No of Prevalence

Observed Animals | Infested Animals (%) Observed Animals | Infested Animals (%)
1 Purana Metha 242 21 8.67% 40 2 5%
2 Hadali 235 7 2.97% 16 2 12.5%
3 Stadpur 256 0 0% 13 0 0%
4 Deena Bypass 176 0 0% 22 0 0%
Grand Total 4 909 28 3.08% 91 4 4.39%

The statistical analysis showed that there is a significant
difference in the prevalence of hypodermosis between
the different age groups, sex and village basis. The animals
having age between 1-6 years were more infested with
hypodermosis as compared to the animals having 7-9
age groups. While there is no difference age is found
between the animals having 1-3 and 4-6 years age groups
(Fig. 4).

Those results agree with those of higher prevalence of
WFI in young animals could be due to their softer skin, which
facilitates the penetration of first instars of Hypoderma as
reported earlier 7. The prevalence of WFI was higher in the
field young vs old animals in both the districts '. Intrinsic host
determinants, however, may also contribute towards lower
prevalence of WFI in older animals. It may be due to thicker
skin of aged animals not allowing penetration of larvae,

suppression of the developing larvae by internal regulatory
systems of the host and development of resistance by
continuous exposure of animals to larvae. Similar trends
of age-wise prevalence of WFI have also been reported by
Pruett and Kunz '° and Papadopoulos .

When the village wise prevalence was considered, we
found that the animals in village Purana Metha (8.15%) were
significantly more infested followed by village Hadali (3.58%)
as compared to all other two villages due to the suitable
conditions. So in the present study the statistical analysis
shows that there is a significant difference in the prevalence
of buffalo hypodermosis in different villages of jhelum
district. Similarly among all the villages, the village Purana
Metha has more risks for hypodermosis due to the different
biotic and abiotic factors (Hilly location) and animals grazing
practices.
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In the present study, the male animals were more infested
with hypodermosis as compared to female due to the grazing
practices and male were kept tied at home (Table 3). Our
results correlates as high prevalence due to the grazing
pattern 2' as under grazing system are male were more proned
to infestation, because they were kept tied 2. Similarly, the
prevalence of hypodermosis in male buffalo was higher
then female 2. The prevalence of hypodermosis was higher
in male (26.50%) than in females (20.50 %) in Chakwal district,
Pakistan '8,

The prevalence of WFI is higher in males then females due
to the physiological differences between the two genders
and the management practices in the area. The females are
grazed in the study area and the males are kept tied. Hence,
males are more prone to infestation than females which
can run away from the attacking flies %2, Herd-wise prevalence
in the village Purana Metha is higher due to the suitable
conditions (Temperature, Humidity, and Wind-speed) and
grazing pattern.

Itis concluded from the present study that the prevalence
of hypodermosis is low, but in future it may increase and
cause the economic losses in Pakistan. It has as important
impact on animal health, behaviour, milk and leather industry.
Soitis very important to explore this disease in other agro-
ecological areas of Pakistan. This study is very useful in
determining the prevalence of hypodermosis in buffalo of
Jhelum district, Pakistan.
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Summary

The present study aimed to determine the effects of ovariohysterectomy on blood serum concentrations of Heat Shock Protein
(HSP) 70 and anti-HSP70 antibodies in dogs. For this purpose, 87 female stray dogs were used as the materials. Ten milliliters of blood was
taken from the animals preoperatively and on the first day postoperatively. The concentration of extracellular HSP70 and anti-HSP70
antibodies in blood serums were measured by using commercial ELISA kits. Subsequently, the preoperatively and postoperatively
obtained data were compared. As a result, the mean +/- SD concentration of HSP70 (4.86+0.99 ng/mL) and anti-HSP70 (109.77+16.64
ng/mL) antibodies in the dogs’blood samples taken after ovariohysterectomy were found to be significantly lower when compared to
the preoperative amounts.

Keywords: HSP70, Anti-HSP70, Ovariohysterectomy, Dog

Kopeklerde Ovaryohisterektomi’nin
HSP70 ve Anti-HSP70 Antikorlari Uzerine Etkisi

Ozet

Bu calismada kdpeklerde kan serumu Heat Shock Protein (HSP) 70 ve anti-HSP 70 antikorlarinin diizeyleri (izerine ovaryohisterektominin
etkilerinin belirlenmesi amaglanmistir. Bu amacla, 87 adet disi sokak kdpedi materyal olarak kullanildi. Hayvanlardan operasyon dncesi
ve sonrasi 1. glin 10 ml kan 6rnekleri alindi. Kan serumlarindaki hiicre disi HSP70 ve anti-HSP70 antikorlarinin miktarlari ticari ELISA
kitleri kullanilarak Slculdi. Daha sonra operasyon dncesi ve sonrasi elde edilen verilerin istatistiki analizleri yapildi. Sonug olarak;
kopeklerde ovaryohisterektomi sonrasi alinan kan numunelerindeki HSP70 (4.86+0.99 ng/ml) ve anti-HSP70 (109.77+£16.64 ng/ml)
antikorlarinin miktarlarinin operasyon 6ncesine gore daha distik oldugu tespit edildi.

Anahtar sozciikler: HSP70, Anti-HSP70, Ovaryohisterektomi, KGpek

INTRODUCTION

Ovariohysterectomy is a surgical operation frequently
used to control reproduction dogs. Following the operation,
some complications may develop in dogs such as obesity,
cardiac stress, urinary incontinence, hairloss, and change of
temper, infection of the operation site, peritonitis, colonic
and urethral obstructions developing due to peritoneal
adhesions, stump pyometra, and ovarian remnant syndrome .
Although one can take preoperative and postoperative

precautions to prevent such complications, there is always
a possibility that they may develop. Therefore, there is a
need for novel research about the causes of and solutions
for such complications and postoperative development of
infections in particular. At this point, correct assessment of
the state of a dog’s immune system prior to and following
ovariohysterectomy is important to prevent complications
or at least, to identify their causes.
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Recent years have witnessed an increase in the number
of studies on HSPs in dogs as well as in other living organisms.
Various publications have shed light on the relationship of
these proteins with the immune system 23,

Heat Shock Proteins enhance a cell’s resistance to stress.
In cases of celldamage occurring under stressful conditions,
there is an increase in the amount of these proteins, which
serve in the process of renewing damaged cells **. The
amount of HSPs increases due to high temperature, fever,
inflammation, ischemia, hypertrophy, cellular damage,
diseases like cancer, and cellular interactions #°.

Heat Shock Proteins are molecules that help to many
antigens induce an immune response in the host. Moreover,
these proteins are also believed to assist the formation of
molecules that allow the immune system to identify diseased
or normal cells. Appearing as a result of immune responses
against these proteins, anti-HSP70 antibodies may also
cause the development of a reaction against the cell itself.
These antibodies may also cause autoimmune diseases’®.

Heat Shock Proteins are grouped in five according to their
molecular weight, structure, and functions. These groups
include HSP100, HSP90, HSP70, HSP60, and small heat shock
proteins *. Heat Shock Protein 70 functions in intracellular
protein delivery. It protects stressed proteins, prevents the
aggregation of unfolded proteins, and binds polypeptides.
This molecule is found at tissue level as well as in serum #°.

Intracellular HSP70 has a cell protective effect and serves
in the development of ischemic tolerance in tissues like
the brain ", It has been shown that in cases which induce
sublethal cellular stress such as hypothermia or ischemia,
intracellular HSP70 plays a significant role in rats, rabbits,
mice, and dogs 2.

In this study was aimed to determine the effects of
ovariohysterectomy on blood serum levels of HSP 70 and
anti-HSP 70 antibodies in dogs.

MATERIAL and METHODS

The materials used in this project included 87 healthy
female stray animals of various breeds and at varying ages
(8 months - 6 years, nonpregnant) brought for ovario-
hysterectomy to the Small Animals Clinic in the Animal
Hospital at the Veterinary Faculty of Firat University. An
Ethical Board Report was obtained from the Ethical Board
for Experimental Animals at Firat University to conduct the
study (2011/3-51).

Xylazine (0.1-0.8 mg/kg IV)/Ketamin HCI (7-10 mg/kg,
IM) anesthesia was performed for ovariohysterectomy.
Following a mid-line incision, the ovaries and uterus were
removed. As a preventive measure against following surgery
complications, a parenteral antibiotic (Enrofloxacin, 2.5
mg/kg IM) was administered. The analgesic drug (Meloxicam,

0.2 mg/kg IM) was used postoperative.

10 ml of blood was taken from the animals preoperatively
and on thefirst day postoperatively (after 24 h). The blood
samples used in the study has been not taken especially
for this study. Also, the blood samples were used from the
examples that routinely taken before and after operations.
This application has to reveal for the hematological status
of animals. The blood samples were taken from anesthetized
animals before the operation. Following routine procedures,
the blood samples were separated into serums, which were
kept at -80°C until the measurements.

Commercial ELISA kits were used to measure the amounts
of extracellular HSP70 (Uscn Life Sciences, PRC) and anti-
HSP70 (Enzo Life Sciences, USA) antibodies in the blood
serums 3%, Next, the pre- and postoperatively-obtained
data were subjected to statistical analyses for comparison.

The statistical analyses were performed by using the
Wilcoxon test in SPSS 11.5 software.

RESULTS

No complications occurred in animals after operations.
Table 1 summarizes the data obtained from blood the samples
collected pre- and postoperatively. Thus, the amounts of
HSP70 (4.86+0.99 ng/mL) and anti-HSP70 (109.77+16.64
ng/mL) in the blood serums after the ovariohysterectomy
were found to be lower when compared to preoperative
amounts (7.22+1.30ng/mL, 143.67+£20.81 ng/mL) (P<0.01).

Table 1. Anti-HSP70 and HSP70 concentrations before and after operation.

Tablo 1. Operasyon 6ncesive sonrasi Anti-HSP70 ve HSP70 konsantrasyonlari

Preoperation Postoperation
Parameter (n=87) (n=87) P
HSP70 (ng/mL) 7.22+1.30° 4.86+0.99° *
Anti-HSP70 (ng/mL) 143.67+20.812 109.77+16.64° *

* P<0.01, ° The difference between different letter carrying averages is
significant

DISCUSSION

Increased HSP concentrations in cells exposed to stress
are observed as being protective against possible future
damages'. Under physiologic conditions, HSPs play roles
in important activities for cell functions. Among them,
delivery and configuration of newly-synthesized proteins
occupy a significant place. HSPs have crucial roles in ensuring
the survival of cells and their protection against harmful
effects under hyperthermia or other (oxidative, toxic,
osmotic, hypothermic, etc.) stress typesand HSP70is an
important HSP that is increased under the abovementioned
stress conditions '*'7. Heat Shock Protein 70 has a direct role
in protection against ischemia-reperfusion damages '®'°. The
amounts of HSP70-related proteins and mRNA are known to
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increase in dogs following ischemias developing in organs
like the heart. In such cases, HSP70 has been proposed to
provide protection against ischemic damages 9%,

Canine HSP70 gene has a 90-95 percent of sequence
similarity to bovine, human, and mouse HSP70 proteins 2'.
Accordingly, in the present study, concentrations of canine
HSP70 and anti-HSP70 antibodies were measured by using
human ELISA kits.

Heat Shock Proteins are immunogenic 2. Therefore, anti-
bodies developing against HSPs were identified in the blood
serums of normalindividuals#?*. Anti-HSP70antibodies are
known to be autoantibodies naturally found in the blood
circulation of healthy pregnant women. However, it is also
suggested that further research should be conducted to
investigate the relationship of normal pregnancy and the
immunobiology of preeclampsia with the antibodies against
HSPs 25,

Oxidative stress is increased during and following
surgical operations depending on reactive oxygen species
and related cytokines, leading to the activation of Heat Shock
reactions, whichresultsinanincreasein HSPs depending
on the intensity of stimulation . Yet, following such inter-
ventions, different cases may also occur due to the negative
feedback responses of Heat Shock reactions, regardless of
systemic inflammatory response. Accordingly, a significant
postoperative decrease in HSP70 has been reported in
humans following serious surgical interventions. It is also
reported that after such operations, HSP70 concentration
rapidly declines to the lowest levels during the postoperative
period; therefore, HSP70 can be used as a postoperative
prognostic marker. Similarly, a decreased amount of post-
operative intracellular HSP70 is in parallel to the decrease in
the amount of autoantibodies in blood circulation #.1n this
study, we also found that the dogs had lower amounts of
HSP70and anti-HSP70 in their blood serums following ovario-
hysterectomy when compared to the preoperative amounts.

Following acute ischemias, the amounts of anti-HSP70
antibodies also increase due to increased amounts of HSP70.
Greater amounts of Heat Shock Protein 70 proteins in blood
circulation may also cause an increase in the amounts
anti-HSP70 antibodies %.

Leng et al.”® reported that the rates of anti-HSP70 anti-
bodies increased in atherosclerosis-induced rats. Quijada
et al.*®°argued that the amount of anti-HSP70 antibodies
does not increase during canine Leishmania infections.

It has been reported that ovariectomy in rats significantly
elevated HSP70 concentrations in left ventricular cell lysates 3'.
However, this view has been rejected in some studies. For
instance, the researchers in a study observed a significant
down-regulation of HSP72 in the heart muscles of ovari-
ectomized rats 32 Similarly, ovariectomy in aged mice has
been claimed to lower the level of HSP70 proteins in the brain,

when compared to younger animals. This study reported
that estrogen deficiency due to aging down-regulates brain
HSP70 expression and that this hormone has significant
effects upon the regulation of HSP release in the brain .
In the present study, we also found that the amounts of
HSP70 (4.86+0.99 ng/ml) and anti-HSP70 (109.77+16.64 ng/
ml) in canine blood serum following ovariohysterectomy
were lower than the preoperative levels (Table 1).

In the light of the study’s results, the amounts of HSP70
and thus anti-HSP70 antibodies in canine blood serum
following ovariohysterectomy were found to be lower than
the preoperative amounts. The relationship of HSPs with
immune system has been shown in dogs as well as other
species. This has led to the hypothesis that ovariohysterectomy
reduces HSP70 concentrations in dogs, which weakens the
immune system and precipitates the development of various
postoperative complications. Nevertheless, this conclusion
needs to be confirmed by further studies.
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Summary

The aim of this study was to determine the effects of different herbs on the physicochemical properties and organic acid profiles of
Herby cheeses. Five batches of cheese were manufactured: CC, cheese without herb; CH, cheese containing Helis (Ferule sp.); CK, cheese
containing Kekik (Thymus sp.); CS, cheese containing Sirmo (Allium sp.) and CM, cheese containing Mendo (Anhriscus sp.). Analyses
were performed for total solids, ash, fat, salt and protein contents on the first day of production while titratable acidity, pH and organic
acid profiles were carried out on days 1, 7 and 14, 21 and 28 of storage. The results indicated that the herbs influenced significantly
(P<0.01) all parameters investigated of the Herby cheeses during storage. Lactic, acetic and butyric acid contents increased during
storage, while orotic, citric, pyruvic and propionic acid values decreased in all samples including control.

Keywords: Herby cheese, Organic acid, Storage period

Otlu Peynirlerin Bazi Fizikokimyasal Ozellikleri ve
Organik Asit Profilleri

Ozet

Bu calismanin amaci, Otlu peynirin fizikokimyasal 6zellikleri ve organik asit profili tizerine farkli otlarin meydana getirdigi etkiyi
saptamaktir. Peynir, bes grup halinde Gretilmistir: (Otsuz Uretilen peynir; CH, Helis iceren peynir (Ferule sp.); CK, Kekik iceren peynir
(Thymus sp.); CS, Sirmo iceren peynir (Allium sp.) ve CM, Mendo iceren peynir (Anhriscus sp.)). Orneklerin toplam kuru madde, kiil, yag
ve protein icerikleri depolamanin 1. giiniinde belirlenmis, titrasyon asitligi, pH ve organik asit profili ise depolamanin 1,7, 14, 21 ve 28.
glinlerinde gergeklestirilmistir. Elde edilen sonuglar, kullanilan otlarin depolama siiresince Otlu peynirin tim parametreleri Gzerinde
dnemli 6lciide (P<0.01) etkili oldugunu géstermistir. Orneklerin laktik, asetik ve biitirik asit icerikleri depolama siiresince artarken
orotik, sitrik, purivik ve propiyonik asit degerleri ise kontrol dahil tim 6rneklerde diislis gostermistir.

Anabhtar sozciikler: Otlu peynir, Organik asit, Depolama

INTRODUCTION

Herby cheese, a traditional Turkish cheese type, is generally
produced by adding some aromatic herbs, which are well
known for many years in Turkey '.Recent years, it has been
not only produced in small-scale businesses with traditional
methods but also in well-equipped factories. Even though
more than 20 kinds of herbs have been used for the production,
the most used kinds are Sirmo (Allium sp.), Kekik (Thymus sp.),
Helis (Ferule sp.), Mendo (Anhriscus sp.), Clink (Rannunculus
sp.), Dereotu (Anethum sp.), Nane (Mentha sp.) 2. The herbs
have usually the flavors characteristics in the spices. They

are harvested in their vegetative period of the springtime
and usually added into the cheeses with two ways. In the
first way, the herbs are used freshly after washed and sliced.
The second way is to make pickle. For later way, after harvesting,
herbs are washed and sliced, then put into the brine with
16% salt. After about 20 days they are ready to add into the
cheese.They can also be stored for long time and can be
used whenever needed 3. Some authors “reported that the
herbs have the flavoring and preservative functions during
storage. Numerous researches have already been carried out
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on Herby white pickled cheese >® and Herby cacik """, but
thereis no any study about the overall composition and the
changes of organic acids during the storage time of Herby
cheese. The aim of this study was to determine the composi-
tional properties and the changes of organic acids of Herby
cheese during storage period.

MATERIAL and METHODS

Materials

The milk used in this study was obtained from the pilot
milk-processing plant of the Agricultural Collage of Atatiirk
University. Jars with 100 g capacity for packaged of Herby
cheeses were purchased from local markets of Erzurum,
Turkey. Sirmo (Allium sp.), Mendo (Anhriscus sp.), Helis
(Ferule sp.) and Kekik (Thymus sp.) purchased from a cheese
shopping center of Van City. While Sirmo and Mendo herbs
were obtained in pickled form, Kekik and Helis were taken
dry form from local markets in Van, Turkey.

Methods

To produce Herby cheese, a total amount of 75 kg whole-
fat milk was used. Firstly, milk was left over a day for turn to
sour at room temperature. Afterwards sour milk was heated
to boiling point (90-95°C, 30 min). Then it was gently and
continuously stirred and avoided from the boiling rapidly.
Milk coagulation occurred gradually at 85-90°C then curd
was cooled to 25-30°C. Then curds were collected in handle
colander and transferred to cloth bag. The mouth of the
cloth bag was tied and the bag was hung up to drain excess
water. After the whey removed, cheeses were divided into 5
equal parts (CC, cheese without herb; CH, cheese containing
Helis (Ferule sp.); CK, cheese containing Kekik (Thymus sp.);
CS, cheese containing Sirmo (Allium sp.) and CM, cheese
containing Mendo (Anhriscus sp.) and each herb was added
to the curds at aratio of 2% except control group and salted
with high microbiologically and chemically qualified salt.
For analyses, control and herby cheeses groups were filled
into the sterile jars of approximately 200 g capacity and
stored at 4+1°C for 28 days. The analyses were performed
after 1, 7, 14, 21 and 28 days of storage. Two experiments
were carried out, and results were given as the means of
these experiments.

Physico-chemical Analysis

Dry matter and ash contents of cheeses were determined
by the gravimetric method and total nitrogen by Kjeldahl
method as described by IDF '2'3, Fat content was analyzed
by the Gerber method as described by Kurt et al.™. For pH
measurement, 10 g cheese sample was weighted and diluted
with 20 mL of distilled water and was measured using a digital
pH meter (WTW 340-1) '>. Titratable acidity was determined
as lactic acid percentage by titrating with 0.1 N NaOH. For salt
analysis, 5 g sample was weighted and diluted with distilled
water at 80°C and filtered from filter paper. Then 25 mL filtrate

was titrated with 0.1 N AgNO, using potassium chromate
as indicator ™.

Organic Acid Concentrations

The quantification of organic acids of Herby cheeses
were analyzed by high-performance liquid chromatography
(Agilent HPLC 1100 series G 1322 A, Germany) according to
the modified methods described by Fernandez-Garcia and
McGregor '®and Akalin et al.””. For the extraction of organic
acids, 4 g of Herby cheese sample was diluted with 25 mL 0.001
N H,SO, and centrifuged at the 5.000xg for 10 min.The super-
natant was filtered through Whatman No.1 filter paper and
through a 0.45 um membrane filter (PALL, USA), and 2 mL
aliquots were stored in HPLC vials at -20°C until HPLC analysis.
The degassed mobile phase of 0.001 N H,SO, was used at a
flow rate of 0.6 mL/min. The wavelength of detection was
optimized at 210 nm for quantification of organic acids.
Duplicate injections (about10 pl) were performed for all
samples. The standard solutions of orotic, pyruvig, citric, lactic,
acetic, butyric and hippuyric acids were prepared in distilled
water to establish the elution times and calibration curves.

Statistical Analysis

The study was designed according to randomized comp-
lete block design by 5 (herbs) x 5 (storage period) factorial
experiments. All statistical analyses were performed with
SPSS 13.0 for Windows '8, Differences between means were
compared by Duncan’s multiple range tests (P<0.05, P<0.01).
The data analyzed are presented as the mean + standard
deviation (mean + SD).

RESULTS

General Composition

The mean values of total solids, ash, fat, salt and protein
contents of Herby cheeses are showed in Table 1. When
considering the general composition of the experimental
cheeses, the obtained results were as expected.

The highest mean value of titratable acidity (0.28+0.06%)
was found in CS and the lowest mean value (0.25+0.03%)
in CK (Table 2) and the differences among the samples were
determined statistically significant (P<0.01).

During storage period, titratable acidity values of Herby
cheeses were lower than that of the control at the beginning
of storage period. After 7 days, a higher increase was observed
in the herby samples than the control in terms of titratable
acidity. Additionally, titratable acidity contents of all samples
including control reached the highest value on 14* day of
storage in all groups. Then, a decrease was observed in varying
rates between 14™ and 21* days of storage. At the end of
storage, a rise was again determined (Fig. 1).

The highest mean value of pH (5.82+0.07) were found
in CC and CK and the lowest mean value was (5.79+0.07) in
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Table 1. Some physicochemical properties of herby cheeses (mean+SD)

Tablo 1. Otlu peynirlerin bazi fizikokimyasal 6zellikleri (ortalama=SD)

Group Total Solids (%) Ash (%) Fat (%) Salt (%) Protein (%)

CC (Control) 58.15+0.28 5.25+0.57 21+1.15 3.63+0.14 35.48+3.52

CH 57.76+0.63 4.92+0.17 21.50+0.41 2.98+0.22 29.16+1.01

CK 58.10+0.43 4.42+0.44 21.75%£1.26 2.75+0.35 29.53+0.48

cs 55.03+0.46 3.61+0.10 21.50+0.58 1.81+£0.22 27.10£0.45

(@} 53.12+1.92 3.87+0.29 21.00£1.15 2.57+0.19 21.72+0.77
CC: Cheese with no added herb (Control), CH: Cheese with Helis (Ferule sp.), CK: Cheese with Kekik (Thymus sp.), CS: Cheese with Sirmo
(Allium sp.), CM: Cheese with Mendo (Anhriscus sp.)

Table 2. Titratable acidity and pH values of herby cheeses (mean+SD) -~
Tablo 2. Otlu peynirlerin titrasyon asitligi ve pH degerleri (ortalama=SD) ’ /x
Group Titratable Acidity (LA%) pH 3,90
e CC
CC (Control) 0.27+0.02" 5.82+0.07 5,85 —s—ch
iy CK
CH 0.26+0.02 5.81+0.06° T 580 ——CS
—x=—CM
K 0.2520.03¢ 5.82+0.07° o
(@ 0.28+0.06* 5.79+0.07°
5,70
M 0.26+0.04° 5.81+0.112
CC: Cheese with no added herb (Control), CH: Cheese with Helis (Ferule sp.), 4 L 7 14 2. 2
CK: Cheese with Kekik (Thymus sp.), CS: Cheese with Sirmo (Allium sp.),
CM: Cheese with Mendo (Anhriscus sp.), * Different letters in the same row Storage time (day)
represent significant differences at P<0.01

Fig 2. pH values of the herby cheeses during storage

Sekil 2. Otlu peynirlere ait pH degerlerinin depolama siresince degisimi
0,35 -
_ s CS.There were no significant (P>0.05) differences between
E 0,30 1 e the groups except cheese with Sirmo (Allium sp.) in terms
g 025 1 —a—CK of pHvalue (Table 2). The highest value was observedin the
g 7 —»—Cs CM while the lowest value was found in the CS at the end of
T:; 0.20 - S storage (Fig. 2).
= 0.15 Organic Acid Concentrations
1 7 14 zl 28. In this research, seven different organic acids were deter-
mined in the cheese samples during storage period.
Storage time (day)

The highest mean value of orotic acid (1.93+0.097) was
foundin CCand the lowest mean value (0.77+0.32) was in CM.
Differences among the samples were significant (P<0.01)
statistically (Table 3).

Fig 1. Titratable acidity values of the herby cheeses during storage

Sekil 1. Otlu peynirlere ait titrasyon asitligi degerlerinin depolama
sliresince degisimi

Table 3. Organic acid profiles of Herby cheeses (mean+SD)

Tablo 3. Otlu peynirlerin organik asit diizeyleri (ortalama+SD)

Group Orotic Acid Citric Acid Pyruvic Acid Lactic Acid Acetic Acid Propionic Acid Butyric Acid
CC (Control) 1.93+0.0972* 77.49+5.23° 10.45+0.52° 91.54+23.58¢ 15.08+4.76¢ 47.05+25.00¢ 30.65+4.15°
CH 1.25+£0.32* 74.29+11.30° 9.18+0.99° 145.76+33.86° 115.13£57.67° 87.94+15.95° 30.15+5.85°
CK 1.07+0.19%* 68.07+18.39° 8.06+1.68° 227.27+152.13° 65.55+74.24° 77.17+27.88° 56.05+25.77°
(&) 1.03£0.09° 55.68+17.40° 9.44+0.85° 196.12+130.72* 41.55+19.77¢ 17.58+11.09¢ 45.19+£22.59*
(@} 0.77+0.32¢ 50.55£17.56¢ 8.55+1.35b°¢ 142.36+30.99° 18.92+8.76¢ 60.22+29.13¢ 58.88+36.47°

CC: Cheese with no added herb (Control), CH: Cheese with Helis (Ferule sp.), CK: Cheese with Kekik (Thymus sp.), CS: Cheese with Sirmo (Allium sp.), CM: Cheese
with Mendo (Anhriscus sp.), * Different letters in the same row represent significant differences at P<0.01
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Changes of orotic acid concentrations in samples during
storage are shown in Fig. 3. In this experiment, the orotic acid
value decreased after 14*" day of storage until not detectable
level. This could be attributed to the storage time.

The mean values of citric acid in the cheese samples
changed between 77.49+5.23 and 50.55+17.56 pug/g. When
the herby samples compared to the control, differences
between the experiments were statistically significant (P<0.01)
except for CH sample in terms of citric acid level (Table 3). As
seen from Fig. 4, citricacid contentsin all samples decreased
after 14" day of storage.

In groups, the mean concentrations of pyruvic acid changed
between 10.45+0.52 and 8.06+1.68 pg/g. Differences between
the control and herby samples were found to be statistically
significant (P<0.01) (Table 3). On the other hand, pyruvic acid
values generally showed an irregular change during storage
period (Fig. 5).

The mean lactic acid values of cheeses ranged from

2,000 4
[ —e—cCc |

1,500 - :CH
§ —4—CK
2 1,000 - Bom
2
© 0,500 -

0,000 + ' x *

1. 7. 14. 21. 28.
Storage time (day)

Fig 3. Orotic acid levels of the herby cheeses during storage

Sekil 3. Otlu peynirlere ait orotik asit dlizeylerinin depolama stiresince
degisimi

100 -

o ——cc
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5 70 —&—CK
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é’ 30 4
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0 T T T
1. 7. 14. 21. 28.
Storage time (day)

Fig 4. Citric acid levels of the herby cheeses during storage

Sekil 4. Otlu peynirlere ait sitrik asit diizeylerinin depolama stiresince
degisimi
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Fig 5. Pyruvic acid levels of the cheeses during storage

Sekil 5. Otlu peynirlere ait pirlivik asit diizeylerinin depolama siiresince
degisimi
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Fig 6. Lactic acid levels of the herby cheeses during storage

Sekil 6. Otlu peynirlere ait laktik asit diizeylerinin depolama siiresince
degisimi

227.27+152.13 to0 91.54+23.58 pg/g. According to statistical
evaluations, CM and CH cheeses were similar to each other,
and CS and CK cheeses showed a similar trend with respect
of statistical evaluations. In contrary, control cheese differed
from the herby samples (P<0.01) (Table 3). On the other hand,
lactic acid contents of all samples increased during storage
period except for control (Fig. 6).

The mean acetic acid values of the groups ranged from
15.08+4.76 to 115.13+57.67 ug/g. The levels of acetic acid
were higher in the herby cheeses compared with the control
sample and this was found to be significant statistically
(P<0.01) (Table 3). Acetic acid concentrations of cheeses were
shown in Fig. 7.

The amounts of propionic acid in cheeses changed
between 17.58+11.09 and 87.94+15.95 ug/g, and a variation
was observed among the experiments in terms of propionic
acid levels in herby samples and control, these differences
were significant (P<0.01) statistically (Table 3). Propionic acid
contents of cheeses were shown in Fig. 8.

The lowest mean value (30.15%5.85 pg/qg) of butyric acid
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Fig 7. Acetic acid levels of the herby cheeses during storage

Sekil 7. Otlu peynirlere ait asetik asit diizeylerinin depolama siiresince
degisimi
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Fig 8. Propionic acid levels of the herby cheeses during storage

Sekil 8. Otlu peynirlere ait propiyonik asit dlizeylerinin depolama
stiresince degisimi
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Fig 9. Butyric acid levels of the herby cheeses during storage

Sekil 9. Otlu peynirlere ait bitirik asit dlizeylerinin depolama siiresince
degisimi

was found in cheese with helis (CH) and the highest mean
value (58.88+36.47 pug/g) was found in cheese with mendo
(CM). On the other hand, differences among the samples were
found statistically significant (P<0.01) (Table 3). Changes of

butyric acid concentrations in samples during storage were
shown in Fig. 9.

DISCUSSION

Titratable Acidity and pH

The titratable acid values of cheese samples were affected
significantly (P<0.01). This could be attributed to the charac-
teristics of herbs used. Zaika and Kissinger " reported that
some herbs and spices influence the growth and activities
of lactic acid bacteria at different levels.

Differences between titratable acidity values of the
experimental cheeses during storage can be explained by
the stimulating effects of the herbs on lactic acid bacteria.
Bakirci® suggested that nitrogenous compounds and carbo-
hydrates in herbs might serve as additional source of carbon
and nitrogen for nonstarter lactic acid bacteria (NSLAB) and
contribute to the activity of the cultures. A similar titratable
acidity pattern was also reported by Tarakci ® and Senel %' for
herby cheese.

The effects of herbs on pH values were similar to control
(CC) during storage. This situation can be explained with
alkaline compounds forming as a result of proteolytic de-
gradation, yeast and moulds activities and compositional
characteristics of herbs 222,

Organic Acid Concentrations of Herby Cheeses

Organic acids are the major products of carbohydrate
catabolism of lactic acid bacteria. They contribute to cheese
quality, playing an integral role in flavor *and affect the
flavors of most mature cheeses. They are formed as a result
of hydrolysis of milk fat during lipolysis, bacterial growth,
normal ruminant metabolic processes or addition of acidulants
in cheese making '*#”*°, Quantitative determination of organic
acidsis an important tool for flavor and nutritional quality
as well as being an indicator of bacterial activity in mature
cheeses, as the total aroma intensity is correlated with organic
acid levels in grading cheeses 3132,

Differences among the samples were found statistically
significant (P<0.01). This might be explained by the properties
of herbs used. The effects of herbs on the orotic acid were
similar except CM.

Larson and Hegarty * indicated that the orotic acid levels
in cheese products showed wide variations. The authors
stated that washing of curd and fermentation degree effect
the orotic acid level in cheese and suggested that the mature
cheeses contain the lowest level of orotic acid. Also, Fernandez-
Garcia and McGregor '5; Tormo and Izco *; Glizel-Seydim et
al3% Kristo et al.* suggested that orotic acid concentrations
of milk and milk products reduced to the levels of 45-48%
during fermentation and storage.

Citric acid is the most abundant organic acid present in
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raw milk and is available at the level of 0.2% concentration
averagely3°3¢, Lactic acid bacteria produce diacetyl from
citric acid in milk by using the pyruvate that occurred as an
intermediate product during fermentation 3”3, Citric acid is
not the first energy source of bacteria, but can be metabolized
very rapidly by Lactococcus lactis subsp. diacetylactis or
Leuconostoc spp. in cheese *. In all samples, citric acid
concentrations decreased after 14" day of storage. This can
be explained by the fermentation of citrate to some organic
acids including acetic acid, propionic acid and volatile
compounds 324, Similar results were reported by Ong and
Shah #' for cheddar cheese.

Pyruvic acid occurs as an intermediate product of protein
and carbohydrate metabolism. Firstly, pyruvic acid is formed
from lactose by bacterial fermentation, then this product
is converted to the lactic acid and other metabolites by an
enzyme series 3*3¢, Pyruvic acid concentrations of samples
showed an increases and decreases during storage. Because
pyruvate is readily formed through the glycolytic pathway.
Also, it acts as a substrate of several metabolic reactions such
as the formation of formicacid, ethanol, diacetyl, acetoin and
2,3-butylene glycol *

Formation of lactic acid is essential for flavor development
and keeping quality of cheeses. Generally lactic acid concen-
trations of samples showed an increase during storage period
except for control sample. Control cheese showed statistically
important differences (P<0.01) from herby cheese samples.
This was probably due to the effects of herbs, which are known
a stimulating effect towards the lactic acid production ™.
Lactic acid concentrations of samples increased except for
control during storage and the highest value was observed
in the cheese with sirmo (CS), the lowest value was found in
control sample (CC) at end of the storage.

Acetic acid is one of the important flavor compounds in
many cheeses?®. Aceticacid can be produced from citrate,
lactose and amino acids “*. In general, it gives vinegar taste
and aroma to the product. Therefore, the acceptability of the
products shows a very rapid decline during storage*. The
acetic acid contents of CK, CH and CS samples increased
during storage time, while CCand CM samples remained
relatively constant during this period (Fig. 7). A similar result
was reported by Bouzas et al.** for acetic acid content of
Cheddar cheese.

Propionic acid bacteria are used in dairy industry during
Emmental type cheese maturation to produce CO,, volatile
fatty acids and diacetyl that represent characteristic flavours
of this cheese *. In addition, itis well known that the propionic
acid fermentation leads to characteristic eyes and nutty
flavour to the cheese “. Among samples, significant differences
were observed in terms of propionic acid concentrations
(P<0.01). This was probably due to the inhibitory effect of
herbs on propionic acid-producing bacteria . It was observed
adeclineinall samplesin terms of propionic acid contents
during storage, but the sharply decrease was seen in

the cheese containing sirmo (Fig. 8). This situation can be
explained by the result of the lipolytic and proteolytic
activities of non-starter bacteria '.

Butyric acid appears in cheeses as a result of, either lipolysis
or deamination of amino acids 3*”. The butyric acid contents
of herby samples were higher than that of control sample.This
was presumably due to the stimulating effect of herbs used. In
addition, the butyric acid contents of samples progressively
increased during storage, but the increase in control and CH
samples became a slower rate during the storage (Fig. 9).

This study suggested that the use of some herbs in
herby cheese affected the physicochemical properties and
organic acid composition of cheeses at different levels. It was
seemed that titratable acidity values of Herby cheeses were
higher than that of control depending on the herb types.
Titratable acidity values of all cheeses increased until 14 day
of storage, then anirregularly change was determined. PH
values of the cheeses showed a similar trend in all experiments
including control during storage. Orotic, citric, pyruvic and
propionicacid values of herby samples were lower than that
of control, and these values decreased after 14" day of storage
in all cheeses. On the contrary, lactic, acetic and butyric acid
values generally increased after 14" day of storage in herby
cheeses, but decreased in control and some herby samples.
It was concluded that further studies are essential to evaluate
the effects of herbs on the properties of this type cheeses.
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Summary

Platelet-activating factor (PAF) is a significant phospholipid mediator of the immune system produced by a veriety of cells involved in
inflammatory reactions in sepsis. In this experimental study, our aim was to investigate the role of PAF receptor antagonist (PAFRA) on biochemical
and inflammatory disturbances in lipopolysaccharide (LPS)-treated rats. A total of 32 adult male Wistar rats were divided into four equal groups:
Group 1 (control group, C) was treated with 0.9% saline. Group 2: LPS was injected intravenously (1.6 mg/100 g), Group 3 received PAFRA treatment (10
mg/kg) 2 min before 0.9% saline injection, Group 4 received PAFRA treatment 2 min before endotoxin treatment. Blood samples were collected 6
h after treatment. LPS (Group-Il) caused statistically significant increases in serum TNF-o,, IL-6 and IL1(3 levels, CRP, LDH, AST, ALT, creatinine, BUN,
cholesterol, triglyceride concentration, and caused statistically significant decreases in platelet count, glucose, total protein and albumin levels.
Also, when compared to control group leukopenia and significant changes in the leukocyte differential were evident. In group 4, PAFRA inhibited
serum TNF-aand IL13 levels, leukopenia compared with the group 2 (P<0.05). However, there were no significant differences in the other parameters
between the two groups. The results demonstrate that at the administered dose and route, PAFRA has a slight effect in the pathogenesis of endotoxemia.

Keywords: Endotoxin, Cytokines, Biochemical parameters, Platelet-activating factor Receptor antagonist, Rat

Lipopolisakkarit ile indiiklenen Rat Endotoksemi Modelinde Bazi
Yangisel ve Biyokimyasal Parametreler Uzerine Platelet Aktive
Edici Faktor Reseptor Antagonisti (PAFRA)'nin Etkileri

Ozet

Platelet Aktive edici Faktor (PAF), sepsisde yangisel reaksiyonlara karisan bir¢ok hiicre tarafindan tretilen immun sistemin 6nemli bir fosfolipid
mediyatoridir. Budeneysel calismada amacimiz, lipopolisakkarit (LPS) uygulanan sicanlarda biyokimyasal ve yangisel bozukluklar tizerine PAF
reseptor antagonisti (PAFRA)'nin rollini arastirmakti. Total 32 adet yetiskin erkek sican dort esit gruba ayrildi: grup 1 kontrol (C) olarak hizmet
etti.Grup 2'dekihayvanlara intraven6z LPS (1.6 mg/100 g, Escherichia Coli,0.111:B4) verildi. Grup 3'de 0.9% serum fizyolojik enjeksiyonundan
2 dak. 6nce PAFRA (10mg/kg) intraperitoneal olarak enjekte edildi. Grup 4'de, LPS uygulamasindan 2 dak. dnce PAFRA uygulandi. Kan 6rnekleri
uygulamadan sonraki 6.saatte toplandi. LPS (grup 2), serum TNF-a, IL-6 ve IL1 seviyesi, CRP, LDH, AST, ALT, kreatinin, BUN, kolesterol, trigliserit
konsantrasyonunu 6nemli diizeyde artirdi, platelet sayisi, glikoz, total protein ve albumin seviyesini dnemli oranda dustirdii. Ayrica kontrol grupla
karsilastirildiginda LPS grupta I6kopeni ve diferensiyal 16kosit sayisinda nemli degisiklikler mevcuttu (P<0.05). Grup 2 ile karsilastirildiginda grup
4'de PAFRA, TNF-a. ve IL1 seviyelerini ve I6kopeniyi inhibe etti (P<0.05). Buna ragmen iki grup arasindaki diger parametrelerde énemli degisiklikler
yoktu. Mevcut sonuclar; uygulanan doz ve yolda PAFRA'nin endotokseminin patogenezinde hafif bir etkiye sahip oldugunu géstermektedir.

Anahtar sozciikler: Endotoksin, Sitokin, Biyokimyasal parametreler, Platelet aktive edici faktér reseptor antagonisti, Sigan

INTRODUCTION

Sepsis from gram-negative bacterial infections such  pneumonia may be complicated by a variety of conditions
as some enteric disease, septisemia, metritis, mastitis,and  characterized by fever, tachycardia, tachypnea, hypotension,
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disseminated intravascular coagulation (DIC), multiple organ
failure, and even death 2. Despite the potent antimicrobial
treatments, improved levels of monitoring and intensive
supportive care in the last decade, sepsis increasingly remains
one of major causes of death, and the mortality rate (60%) in
animals 3%, Sepsis causes a generalized inflammatory reaction
including the concurrent activation of several endogenous
mediator systems such as immune system, endothelium, and
coagulation system?.Endotoxin (LPS), a cellwall constituent
of gram-negative bacteria, is involved in the patogenesis of
endotoxic shock, coagulopathy. Administration of LPS to
experimental animals leads to the production of the pro-
inflammatory cytokines such as TNF-q, IL-1B, and IL-6 from
monocytes, macrophages and endothelium . In recent years,
it has become apparent that the mediators of inflammation
have critical roles in sepsis. After intravenous endotoxin
challenge, rapid production and release of proinflammatory
cytokines (e.g. TNF-g, IL-14, IL-6) from monocytes, macrophages
and endothelium were detected’. Release of these pro-
inflammatory cytokines determines the development and
incidence of tissue damage, multi organ failure (MOF) or
even death & In recent years, some therapeutic strategies for
human and animal septic shock have been designed to
neutralize the inflammatory mediators. Especially, anti-cytokine
strategies such as anti-inflammatory cytokines (IL-10, IL-13),
IL-1 receptor antagonist (IL-1Ra), knock-out of TNFR (p55), and
anticytokine antibodies has gained increasing importance
endotoxemia studies %5°,

Platelet-activating factor (PAF; 1-O-alkyl-2-acetyl-sn-
glyceryl - 3-phosphonocholine) is a natural phospholipid
synthesized by several different cells including basophils,
macrophages, neutrophils and platelets, in response to
various stimuli including lipopolysaccharide (LPS), and tissue
factors released after endothelial disruption '°. The adminis-
tration of PAF to experimental animals causes diverse patho-
physiological changes very similar to those observed during
endotoxaemia such as hypotension, increased vascular per-
meability, thrombocytopenia and gastrointestinal damage '°''.
LPS affects the expression of both PAF and its receptor '2. The
effects of PAF are mediated through specific PAF receptors
(PAF-R) 3. PAF-Ris a G-protein coupled receptor and it exists
in various cells such as platelet, neutrophil. Engagement of
the PAFR by PAF activate a variety of intracellular signaling
cascades and, induces functional responses of PAFR-bearing
cells that then initiate or amplify inflammatory and
thrombotic events '*'. Early observations indicated that
additive or synergistic activities of PAF and cytokines
may have key pathologic effects in the pathogenesis of
lethal septicemia, and showed that interactions between
PAF, tumor necrosis factor a (TNF-a), and IL-1 signaling
cascades are particularly important ', PAF is an important
mediator in experimental models. The effects of PAF can
be inhibited both in vivo and in vitro with PAF receptor
antagonists in LPS-induced sepsis 6. Multiple studies have
shown that complete protection against LPS-induced sepsis

can be achieved if the agent is administered prior to the
onset of the experimental intervention causing sepsis '%
Ginkgolide B (BN52021) is a specific PAF-R antagonist and
It is able to antagonize binding of PAF and its receptor
(PAF-R) competitively, and thus PAF is unable to activate
effector enzyme through G-protein transduction to block
signal transduction of PAF-R. PAFRA may inhibit platelet
aggregation, antagonize inflammation and shock, and
protect blood vessels of heart and brain ™.

The present study was planned to determine whether
administration of PAFRA attenuates the cytokine response and
biochemical disturbances due to LPS-induced inflammation
in rat endotoxemia model.

MATERIAL and METHODS

In our study, thirty two healthy adult male wistar
rats (weight range: 200-250 g, Kobay experimental
animal laboratory, Ankara) were acclimated at a constant
temperature of 20°C for at least a week. The animals were
fed a standard pellet diet, and tap water was available ad
libitum. All rats were in excellent physical condition prior
to the experiments. This study was conducted according
to the guidelines approved by the local ethics committee
of the Faculty of Veterinary Medicine (University of Selcuk,
Konya, Turkey, report no. 2011/005). Lipopolysaccharide
(Escherichia Coli, 0.111:B4, SIGMA Cat.no: L4130) was
dissolved in physiological saline immediately before use.

A total of 32 adult male Wistar rats were randomly divided
into four equal groups: Group 1, Control group (C) was
treated with 0.9% saline (0.2 mliv). Group 2 (LPS): lipo-
polysaccharide (LPS) was dissolved in physiological saline
immediately before use. LPS (Escherichia coli lipopoly-
saccharide, 0.111:B4 serotype, Sigma L4130) was injected
intravenously (1.6 mg/100 g, into the tail vein). Group 3
(PAFRA): the rats in this group received PAFRA treatment
alone (10mg/kg, Sigma G6910) 2 min prior to a single injection
of saline solution (0.2 ml, iv.) instead of LPS. Group 4 (LPS +
PAFRA): these rats received 10mg/kg IP PAFRA 2 min before
endotoxin challenge (1.6 mg/100 g). Blood samples (2-3
ml) were collected by cardiac puncture 6 h after treatment.
At the end of experiment, rats were sacrificed under deep
anesthesia with high doses of thiopental sodium (Pental®
sodium inj,, IE Ulagay llac Sanayi, Istanbul, Turkey).

The levels of serum tumor necrosis factor-a (TNF-a)
(eBioscience International, Inc. rat TNFa kit, Nivelles, Belgium),
interleukin-1p (IL-1B) (eBioscience International, Inc. rat IL-
1B kit), interleukin-6 (IL-6) (eBioscience International, Inc.
ratIL-6 kit) and, C-reactive protein (CRP) (Alpha Diagnostic
International Rat CRP kit) were determined by enzyme-
linked immunosorbent assay (ELISA) using an ELISA reader
(Anthos Labtec Instruments, A5022, Salzburg). For biochemical
analyses, serum concentrations of cholesterol, triglycerides,
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creatinine, aspartate aminotransferase (AST), alanine amino-
transferase (ALT), lactate dehydrogenase (LDH), blood urea
nitrogen (BUN), glucose, total protein (TP), aloumin (Alb)
were determined by an autoanalyser (Siemens Dimension
RxL Max otoanalizator) using commercial kits (Dade Behring).
The leukocyte count and platelet count (PLT) were
determined by a haemocytometer method using Turk and
Rees-Ecker solution, respectively. Selected blood smears
were stained with May-Griinwald and Giemsa solution,
and then used to determine the percentage values of
different leukocytes.

Values are reported as mean =+ standard error and were
analyzed by one-way analysis of variance (ANOVA) followed
by Duncan’s test, in the SPSS-15.0. In all cases, probability of
error of less than 0.05 was selected as the criterion for statistical
significance. To calculate the true concentration, raw data
from ELISA array were multiplied by the appropriate dilution
factor (x2 for cytokines and x 20K for CRP).

RESULTS

The effects of PAFRA on inflammatory and biochemical
parameters of groups including control, LPS, PAFRA and
PAFRA+LPS-treated rats are presented in Table 1.

When compared with the control group, there were no
significant changes in any of the measured parameters in
only PAFRA-treated rats (group 3) (P>0.05).

As compared to the control group, LPS injection displayed
statistically significant increases in serum TNF-a, IL-6 and IL-
1B levels, CRP, AST, ALT, LDH, creatinine, BUN, cholesterol, tri-
glyceride concentration, and caused statistically significant
decreases in platelet count, glucose, total protein and albumin
levels. LPS administration (group 2) caused a decrease in
leukocyte count with a significant neutrophilia and lympho-
penia. In group 4, PAFRA inhibited serum TNF-a and IL1(3
levels compared with the group 2 (P<0.05). Additionally,
the diminution observed in leukocyte count, changes in
the percentage of neutrophils and lymphocytes following
endotoxin administration was suppressed by PAFRA (P<0.05).
However, the other parameters were not suppressed by the
administration of PAFRA.

Table 1. Effect of PAFRA on selected serum cytokine levels in a rat endo-
toxemic model (mean=SE)

Tablo 1. Rat endotoksemi modelinde belirli serum sitokin diizeyleri lizerine
PAFRA'nin etkileri (mean+SE)

Investigated Control LPS PAFRA PAFRA+LPS
Parameters (n=8) (n=8) (n=8) (n=8)
TNF-a (pg/ml) BDL 2404+333° BDL 1683+253°
IL-6 (pg/ml) BDL 4158+514° BDL 3727+415°
IL-1B (pg/ml) BDL 2781+334° BDL 2080+195°

a,b,c,d: Differences in the same row are statistically significant when the
values are marked with different letters (P<0.05), LPS; Lipopolysaccharide,
PAFRA; Platelet-activating factor receptor antagonist, BDL; below the
detection limit

Table 2. Effect of PAFRA on some haematological parameters in endo-
toxaemic rats (mean + SE)

Tablo 2. Rat endotoksemi modelinde bazi hematolojik parametreler iizerine
PAFRA'nin etkileri (mean+SE)

Investigated Control LPS PAFRA | PAFRA+LPS
Parameters (n=8) (n=8) (n=8) (n=8)
CRP (ug/ml) 214450 | 2506+497% | 208+36° 237113922
PLT (x10°/L) 629+45° 120+12° 659+26° 175+38°
Leukocyte (mm?) | 6452+890° | 1512+195¢ | 6129+6822 | 3988+391°
Neutrophil (%) 244+3.2 | 71.5+£3.92 | 27.5+3.6¢ 45.4+4.3°
Lymphocyte (%) | 67.3£3.9° | 24.6+3.0° | 64.1+3.6° 49.8+4.8°
a,b,¢,d; Differences in the same row are statistically significant when the
values are marked with different letters (P<0.05). LPS; Lipopolysaccharide,
PAFRA; Platelet-activating factor receptor antagonist

Table 3. Effects of PAFRA on some biochemical parameters in endotoxaemic
rats (mean + SE)

Tablo 3. Rat endotoksemi modelinde bazi biyokimyasal parametreler iizerine
PAFRA'nin etkileri (mean + SE)

Investigated Control LPS PAFRA | PAFRA+LPS
Parameters (n=8) (n=8) (n=8) (n=8)
AST U/L 132+22° 795+162° 112+13° 728+1242
ALT U/L 69.9+7.6° |249.4+33.32 | 62.6+6.5° | 213.0+20.4°
LDH (U/L) 349+31° 132142272 | 299+35° 112941922
Creatinine 0.26+0.03° | 0.75£0.12* | 0.304£0.03° | 0.6620.11°
(mg/dL)
BUN (mg/dL) 13.9+0.9° 40.9+3.1°2 14.4+1.4° 38.6+3.7°
T Protein 528+0.21° | 3.94£0.10° | 5.44+020° | 4.11+0.29
(g/dL)
Albumin b b
2.94+0.17% | 2.24+0.15° | 3.09+0.13* | 2.38+0.20
(g/dL)
Triglyceride | ;¢ 11040 | 12354169 | 704+63¢ | 107.8+10.7%
(mg/dL)
Cholesterol | 15,530 | 8704772 | 57.04520 | 913485
(mg/dL)
Glucose 126.6£9.5° | 92.1469° | 118.354° | 97.0+6.1°
(mg/dL)
a,b,¢,d; Differences in the same row are statistically significant when the
values are marked with different letters (P<0.05). LPS; Lipopolysaccharide,
PAFRA; Platelet-activating factor receptor antagonist

DISCUSSION

In experimental studies on laboratory animals, LPS-induced
endotoxemia are well used to mimic the clinical features
observed in animals with sepsis '8 In endotoxemia, cyto-
kines such as TNF-a, IL-1p and IL-6 are central mediators of
pathological processes. LPS stimulates cytokine secretion
from macrophages and induces endothelial cell damage.
In earlier experimental and clinical trials with sepsis, PAFRA
effectively exhibited potent protective effect on LPS-induced
antioxidant and antiinflammatory disturbances ', but
PAFRA administration on the levels of serum proinflammatory
cytokines and biochemical parameters in endotoxemia is
as yet unclear.
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In our study, PAFRA (10mg/kg IP, ginkgolide B Sigma Cat
No G6910) and LPS (1.6 mg/100g IV) were administrated
simultaneously. The dose of PAFRA used in this study was
chosen from those previously reported 02",

In our work the selected LPS dose (Escherichia Coli,
0.111:B4 1.6 mg/100 g) is a sufficient dose to reach a high
concentration of plasma cytokines during endotoxemi in
rat . Various researchers have reported the release of LPS-
induced proinflammatory cytokines in rat endotoxemic
models 34222, Mathiak et al.** have determined that LPS-
induced IL-6 has the highest plasma concentration peak
around 4-6 h. Earlier investigation reported that the
increase of IL-6 concen-tration correlates with the severity
of septic patients 6. In this study, serum TNF-q, IL-18
and IL-6 were undetectable in control group (C), there
were a marked elevation of serum TNF-q, IL 1 and IL-6
levels at 6 h after LPS administration (group Il) (P<0.05)
(Table 1). In group IV PAFRA significantly inhibited LPS-
induced increases in the levels of serum TNF-q, IL-1
when compared with LPS- group Il (P<0.05) (Table 1). In a
study the over expression of the PAFR increases lethality
in response to LPS administration in mice #. Moreover,
during lethal CLP sepsis, there was a dysregulated
elevation of systemic TNF-a and IL-6 levels and that
PAFR blockade significantly reduced the levels of these
cytokines . PAFRA has been shown to reduce TNF-a
production by 40% compared to that in placebo-treated
animals in studies of endotoxin-induced sepsis 2. On the
other hand, in a stud carried out by Suputtamongkol et
al.’3, levels in blood of the proinflammatory cytokines
TNF-a, IL-6 and IL-8 were very high on admission and
remained elevated in patients who developed multi organ
failure with sepsis, but PAFRA (Iexipafant) did not lower the
levels of any of these cytokines significantly compared to
the placebo treatment. Han et al." have investigated the
molecular mechanisms underlying the biphasic activation
of NF-,B in response to LPS. They have showed that PAF,
which is released in response to LPS injection, activates
the early phase of NF-B activation. This NF-B activity
leads to induction of proinflammatory cytokines (TNF
and IL-1) expression, which leads to another stimulus
for the synthesis of PAF, resulting in the second phase of
NF-,B activation. Additionally, pretreatment with the PAF
antagonist BN50739 or CV 6209 prior to LPS injection
resulted in abrogation of the early peak of NF-,B. Ogata
et al.” postulate that PAFRA block the biological effects of
endo- genous PAF induced by bacteria or bacterial toxins.
Therefore, PAFRA may attenuate the synergism between
endogenous PAF and bacterial toxins, ultimately inhibiting
inflammatory cytokine signal transduction. In a study,
PAFRA inhibited LPS-induced TNF mRNA expression 2,
Also, Ishii et al.* reported that that the PAF receptor is not
an LPS receptor but plays an important role in LPS-induced
transcriptional change and calcium ion signaling. It has
been reported that PAF itself activates NF-B, inducing

cytokine production and PAFR expression 3°3', Qur results
show that, there was a significant elevation of systemic
cytokine levels and that PAFR blockade significantly
reduced the levels of these cytokines. The mechanism
of the PAFRA action on LPS- induced cytokine inhibiton
may be due to these effects.

In the present experiment, endotoxin injection caused
statistically significant increases in serum CRP, AST, ALT,
creatinine, BUN, LDH, cholesterol, triglyceride concentration
(Table 1), however, it caused statistically significant decrease
in platelet count, total protein, aloumin and glucose levels
compared to control group. Serum CRP markedly increased
after LPS infusion. PAFRA administration was not effective
on serum CRP levels at 6 hour when compared to endo-
toxemic animals receiving LPS alone (P>0.05) (Table 1).
Jeschke et al.® showed that serum CRP levels significantl
increased in endotoxemic rats. Diaz Padilla et al.*? concluded
thatratCRP,similarlytohumanCRP,couldactivateautologous
comlement, supporting that opsonization of ligands with
complement is an important biological function of CRP. As
has been previously demonstrated in endotoxaemicanimal
models by several authors 33334 liver damage and loss of
organ integrity, with subsequently the increases in plasma
AST and ALT levels occur during endotoxemia as a
consequence of LPS damage. We determined that LPS
significantly increased hepatic enzymes AST and ALT
which are markers of hepatic injury. PAFRA administration
didn't exhibit protective effects on the liver, kidney and
lipid metabolism of rats as judged from biochemical
profile in this endoto-xaemia model. A number of studies
have reported that PAF is involved in inflammatory tissue
alterations associated with acute liver injury '3, Earlier
studies demonstrated PAF is one of the key mediators
of a variety of liver injuries and that inhibition of PAF
through the use of its receptor anta-gonists attenuates
the extended injury 3%, Grypioti et al.3® have previously
reported that PAF was increased almost at the same time
with all biochemical parameters (AST, ALT, ALP) indicative
of liver injury in acetaminophen-induced liver toxicity in
rats. Also, Grypioti et al.” has demonstrated that PAF-R
antagonist (ginkgolide B, BN52021) attenuates liver
damage and can provide important means of improving
liver function following APAP intoxication. Our observation
contradicts that of Grypioti etal.’” who showed a significant
improvementin the plasma levels of AST and ALT. In
harmony with earlier findings *?>%*, In this study the endo
toxin increased serum cholesterol and triglycerid levels.
Previous studies reported that LPS and TNF-a infusion
stimulated hepatic lipogenesis with subsequent incerase
cholesterol and triglycerides. This increase may be related
toincreased hepatic production of VLDL *°4', Al-Dughaym *
reported that in endotoxaemia the decreases in TP,
albumin level at 6 h may be attributed to hypovoloemia
due to increased capillary permeability and reduced liver
synthesis or decrease intestinal absorption which is in
agreement with our observations. In harmony with earlier
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findings 2842, In the present study, a significant decrease
in glucose concentration was observed in the endo-
toxaemic animals as compared to the controls. This hypo-
glycaemia was not suppressed by the administration of
PAFRA.

Platelet count determined at 6 h after LPS injection
displayed significant decreases, In endotoxaemia, the
decreases in platelet count is thought to be a consequence
of platelet aggregation in the lungs and other capillary
beds, and of shortened platelet survival. The LPS-induced
thrombocytopenia in rats is not directly mediated by PAF,
because rat platelets are devoid of specific PAF receptors .
Thus, PAF seems to produce thrombocytopenia in rats
through TNF-a production *%. The endotoxin-induced
leukopenia related to an increased adherence of
activated neutrophils (expressing adhesion molecules)
to endothelial cells is mainly mediated by TNF-a *. In our
study, PAFRA significantly suppressed disturbances in
leukocyte count, neutrophil and lymphocyte percentage
associated with endotoxaemia. The neutropenia is
followed by significant neutrophilia over the next several
hours due to increased levels of activated complement
products due to granulocyte colony-stimulating factor
(G-CSF) and proinflammatory cytokines. Platelet-activating
factor (PAF) stimulates leukocyte-endothelial cell (EC)
adhesion through its effects either on leukocytes or on
ECs “. The platelet activating factor (PAF) has been shown
to play a significant role in endotoxin-induced leukocyte
adherence. In harmony with our findings, The PAF receptor
antagonist BN52021 attenuated the leukocyte adherence #.
Beyer et al.*® examined the effect of intra-abdominal
contamination induced by cecal ligation and puncture
(CLP) on neutrophil infiltration into the gastrointestinal
tract. They found that CLP significantly increased the
infiltration and a PAF receptor antagonist, WEB-2086,
significantly attenuated it. In a recent study In endotoxin-
induced uveitis models of rats PAF inhibitors, antagonize
LPS induced leukocyte accumulation *. The mechanisms
involved in the impairment of neutrophil migration may
be due to the reduction in the levels of proinflammatory
cytokines by PAFRA *°. Leukocyte adhesion to vascular
endothelium during endotoxemia was suppressed by
a PAFRA in rats °'. PAFRA blocked development of LPS-
induced rat neutropenia *'*2 Consistently vascular hyper
permeability was inhibited by PAFRA 33, This effects on
hematological variables may be ascribed to the inhibiting
effect of PAFRA on leukocyte migration.

In conclusion, in the current study, at the administered
dose and route, PAFRA has a partial effect on inflammatory
and haematological parameters; however, it has no useful
effect as required by treatment with PAFRA on biochemical
disturbances. Further experimental studies including admi-
nistration route and the combination of PAFRA with other
antiinflammatory agents are necessary to clarify its effects
in endotoxaemia.
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Summary

In this study, between March 2010 and March 2011, 110 pneumonia suspected lung tissues were examined histopathologically,
immunohistochemically and microbiologically, in Sanliurfa province. After definition of the macroscopic localization of the consolidated
areas in the lungs, tissue samples were taken and preserved in cold chain and 10% formalin for microbiological and pathological
examinations, respectively. For bacteriological examination of Pasteurella spp. lung specimens were inoculated in 7% sheep blood agar
and Mc Conkey agar. After routine pathological tissue follow up procedure, tissues were embedded in paraffin and obtained sections
stained with Hematoxylin&Eosin (H&E). The cases, having histopathological findings consistent with pneumonia, were forwarded
to immunohistochemical (IHC) examinations to know whether lesions related to Mannheimia haemolytica and Pasteurella multocida
using hyperimmune polyclonal rabbit sera in Avidin Biotin Complex Peroxidase (ABC-P). Microbiological, histopathological and
immunohistochemical findings were comparatively evaluated in examined animals. Pasteurella multocida as a cause of pneumonia
were detected in 38 cases of microbiological inoculations. Immunohistochemical staining resulted Mannheimia haemolytica (n=35) and
Pasteurella multocida (n=30) positive. Immunohistochemically both Mannheimia haemolytica and Pasteurella multocida were positive in
23 cases and 45 animals were negative for both bacteria. The aim of this study is to show importance and role of Pasteurella spp, in sheep
pneumonia in Sanliurfa region.

Keywords: Pneumonic Pasteurellosis, Pathology, Microbiology, Immunohistochemistry, Sheep

Koyun Pnomonik Pastorelloz’unda Patolojik ve
Mikrobiyolojik incelemeler

Ozet

Bu calismada, Sanliurfa ilinde Mart 2010-Mart 2011 tarihleri arasinda, 110 adet pnomoni stipheli akciger dokulari histopatolojik
immunohistokimyasal ve mikrobiyolojik olarak incelendi. incelenen akcigerlerde makroskobik olarak konsolide alanlarin lokalizasyonu
belirlendikten sonra bu bolgelerden alinan doku érneklerinin bir kismi soguk zincirde muhafaza edilerek mikrobiyolojik inceleme igin
kullanildi. Doku 6rneklerinin bir kismi %7 lik koyun kanl agar ve Mc Conkey agara ekildi. Diger bir kisim ise %10'luk tamponlu formaldehitte
tespit edildikten sonra, rutin doku takibinden gecirilip, histopatolojikincelemeler icin Hematoksilen&Eozin (H&E) ile boyandi. Histopatolojik
olarak pnémoni teshisi konulan kesitler, poliklonal tavsan Mannheimia haemolytica ve Pasteurella multocida hiperimmun serumlari
kullanilarak Avidin Biyotin Kompleks Peroksidaz (ABC-P) Yéntemi ile immunohistokimyasal olarak boyandi. incelenen hayvanlarda
mikrobiyolojik, histopatolojik ve immunohistokimyasal bulgular karsilastirmali olarak degerlendirildi. Mikrobiyolojik ekimlerde 38
vakada Pasteurella multocida pnémoni etkeni olarak belirlendi. Yapilan immunohistokimyasal boyamalar sonrasi toplam 35 hayvanda
Mannheimia haemolytica, 30 hayvanda Pasteurella multocida, 23 hayvanda her ikisinin birden ve 45 hayvanda ise nedeni belirlenmeyen
farkli etkenlerin pnémoni sebebi oldugu ortaya konuldu. Bu calismanin amaci Sanliurfa ilindeki koyun pnémonilerinde Pasteurella
spp:lerin yeri ve 6neminin belirlenmesidir.

Anabhtar sézciikler: Pnémonik Pastérellozis, Patoloji, Mikrobiyoloji, immunohistokimya, Koyun
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INTRODUCTION

Pasteurella spp. bacteria colonize in normal bacterial
flora of the nasopharynx, and oral mucosa . Transportation,
crowd, climate changes, stress situations such as bad
housing conditions are predisposing causes to pasteurellosis.
When the respiratory defences of animals are weaken
by viral infections Pasteurella spp. can colonize the lower
respiratory tract in large numbers and induce severe
fibropurulent bronchopneumonia. Thus, secondary bacterial
infection can be as a major complication of acute respiratory
viral diseases, such as those due to: Peste Des Petits
Ruminants, Parainfluenza 3, Adenovirus and Respiratory
syncytial virus 2>,

Pneumonic pasteurellosis is one of the most lethal forms
of pneumonia with bronchopneumonic and lobar pattern.
Itis common in many species of pets or wild animals 2.
Previously M. haemolytica and P. multocida reported
in sheep in different states of disease ¢’. Pneumonic
pasteurellosis is sporadic or enzootic disease, mainly caused
by M. haemolytica and P. multocida and can be seen in all
age groups and in every season of the year . While the
acute events tend to form hemorrhagic and fibrino-necrotic
bronchopneumonia, subacute to chronic events tend
to form fibrinopurulent bronchopneumonia that causes
fibrinous pleural adhesion and abscess ¢'°. Macroscopical
aspects of lung lesions of pasteurellosis are characterized
by red-black to gray-brown in color. There are consolidation
areas with significantly gelatinous interlobular septal
thickening, fibrinous pleuritis and coagulation necrosis
areas in cranioventral lobes '°.

In pneumonic pasteurellosis, responsible agents can
be placed within hemorrhagic and fibrinous exudate in
bronchus, bronchiole epithelia, alveolar capillary and
alveolarlumen sometimes can be placedin the periphery of
syncytial cell formations and degenerated spindle-shaped
leukocytes (oat cells) and at necrotic areas '°.

Pasteurella spp. well reproduce at blood agar, is
routinely used at isolation ©. A selective medium is required
for the isolation of M. haemolytica and P. multocida when
contaminated with other microorganisms 2 When samples
were taken from slaughterhouse conditions, other sapro-
phytes contamination were often formed '3 Therefore, as
well as pneumonic form of the disease, for the detection of
acute hemorrhagic-septicemic forms, rapid and sensitive
immunoperoxidase technique are important to
implement as routine ™. There are several studies made
on sheep and cattle to diagnose the disease with
immunoperoxidase technique by using polyclonal anti-
Mannheimia haemolytica and anti-Pasteurella multocida
hyperimmune serum '*'%'*. The purpose of this study was
to determine the role and incidence of Pasteurella spp.,
in clinical or subclinical pneumonia cases of sheep in
Sanliurfa region.

MATERIAL and METHODS

Between the dates of March 2010 and March 2011, age
between 0-2, totally 110 pieces (100 from private DEM-ET
SlaughterHouse, 10 was handed to Harran University, Faculty
of Veterinary Medicine, Department of Pathology) pneumonia
suspected lung tissues were examined histopathologically,
immunohistochemically and microbiologically, in Sanliurfa
region.

Bacteriology

For bacteriological examination of Pasteurella spp., lung
specimenswereinoculatedin 7% sheep blood agarandin Mc
Conkey agar. Petri dishes were incubated at 37°C, in aerobic
conditions for 24-48 h.and suspicious colonies were selected
and examined for Pasteurella spp. Some characteristics
of the bacteria such as the colony morphology, hemolytic
characteristics, Gram staining, oxidase, catalase, indole and
reproduction at Mc Conkey agar, examined according to
standard methods °.

Histopathology

The lung tissues were fixed in 10% neutral buffered
formalin and embedded in paraffin by routine methods.
Sections were cut 5 um in thickness and they were stained
with H&E 6.

Immunohistochemistry

Hyperimmun sera: Polyclonal anti-Pasteurella multocida
and anti-Manheimia haemolytica hyperimmune sera were
obtained from Adnan Menderes University, Faculty of
Veterinary Medicine, Department of Microbiology, Aydin.

Immunohistochemical staining: The selected tissue
sections for immunohistochemical staining were dewaxed
and rehydrated by routine methods and stained by avidin-
biotin-peroxidase complex (ABC-P) technique (Labvision, USA).
Antigen retrieval was facilitated by heating the specimens
in a citrate buffer (pH 6.0) for 15 min in a microwave owen
ata power of 360 W and 600 W respectively. Then the slides
were dipped in freshly prepared 0.3% hydrogen peroxide in
methanolfor 15 min, to blockendogenous peroxide activity
and followed by incubation with normal goat serum for 20
min at 40°C. The sections were incubated for 60 min at room
temperature with one of the following primary antibodies:
Polyclonal anti-Pasteurella multocida and anti-Manheimia
haemolytica hyperimmune sera (in 1:1000 dilutions). Colour
labeling was developed by afinal incubation step using 3.3’
Diaminobenzidin (DAB, Labvision, USA). Finally, sections
were counterstained with Harris’haematoxylin and mounted.
For positive control, previously Pasteurella spp. positive lung
tissues (confirmed by Uludag University, Faculty of Veterinary
Medicine, Department of Microbiology and Pathology) were
restained. For the negative control, same sections were
incubated with normal goat sera instead of primary antibody.
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RESULTS

Determination of localization of consolidated areas in
the sheeplungs, the each lobe of the lungs labeled by given
characters A,B,C, D, E,and F (Fig. 7). The localization of
consolidated sites in the lungs was shown in Table 1. Lung
samples were evaluated due to form of pneumonia such as
lobar and/or lobular. According to this, the percentage of
pneumonia localization was found as 66% (73/110) lobular,
16% (18/110) lobar and 17% (19/110) both of two.

Fig 1. Denotation of lobes

(A- Left cranial lobe, B- Left caudal lobe, C- Right cranial lobe, D- Medial
lobe, E- Right caudal lobe, F- Accessor lobe)

Sekil 1. Loblarin isimlendirilmesi

(A- Sol cranial lob, B- Sol caudal lob, C- Sag cranial lob, D- Medial lob, E-
Sag caudal lob, F- Accessor lob)

Table 1. Distribution of pneumonia according to their locations
Tablo 1. Lezyonlarin makroskobik dagilimi

Localization Number Localization Number
A 10 C+D 8
B 1 C+E 2
C 56 A+B+C 1
D 1 B+C+D 1
E 1 A+C+D 6
A+C 10 C+D+E 5
D+E 1 C+D+F 2
B+E 1 A+C+D+E 1
A+D 1 A+B+C+D+E 2

Macroscopical examinations revealed that the most
frequently affected lobe was right cranial lobe (C). Other
affected lobes were the left cranial lobe (A), together with
left and right cranial lobe (A+C), together with the right
cranial and medial lobe (C+D), both two cranial lobe with
right medial lobe (A+C+D) respectively. Because of the low-
level combinations of the other lobes were excluded from
consideration.

Consolidated areas of the lungs were swollen and dark
red in color. Affected lung tissues were mostly palped as
liver and crusty in consistence (Fig. 2-A, B, C). At cross-section
of the lungs; fine foamy fluid or creamy suppuration yellowish,
gray in color were detected in some bronchus and bronchiole
lumen (Fig. 2-D).

Microscopically, catarrhal-purulent(n=22) andfibrinous
(n =24) broncho-pneumonia which has characterized by
neutrophil leukocytes and mono-nuclear cell infiltration
with fibrin were seen in the bronchi, bronchiole, alveolar
lumen and pleura (Fig. 3-B, C, D). Multinucleated syncytial
cell formations with presence of spindle-shaped oat cells
were observed in the alveolar lumen. In some sections
(n =23), widespread neutrophilic infiltration, coagulation
necrosis with purulent-necrotic bronchopneumonia were
observed in and around of the bronchus and bronchioles
(Fig. 3-A). In 21 lung tissue sections, bronchointerstitiel
pneumonia was characterized as diffuse mononuclear
cell infiltration in and around of bronchus, bronchiole
and in 16 lung tissue sections, interstitial pneumonia was
characterized as mononuclear cell infiltration in interstitial
areas (n =16). In 4 lung tissue sections, pulmonary adeno-
matosis was seen. The immunohistochemical and micro-
biological results are shown in Table 2. At the end of the
immunohistochemical stainings pneumonic pasteurellosis
was found in 65 of 110 animals. The immunopositive areas
were localized in bronchi, bronchiole (Fig. 4-B, C) and alveolar
(Fig. 4-A, D) lumen and epithelia, interstitium, vein lumen
and peribronchial glands. The microscopical distributions
of agents are shown in Table 3.

DISCUSSION

Pneumonic pasteurellosis is one of the important
infectious diseases of the respiratory system observed in
Turkey. Recent studies have shown that the disease is an
important health problem at ruminants "7 In many
geographic regions of Turkey, Pasteurella spp. responsible
for the most pneumonia cases in small ruminants 141519,
According to our study Pasteurella spp. is holding an
important place in sheep pneumonia in Sanliurfa region.

Pasteurella pneumonia is usually indicated lobar
distribution and often fibrinous, purulent, necrotic lung
infections '°. In this study pneumoniawas lobularrather than
lobar (68 animals). This situation may be associated with
animals being butchered, thus the lesions are not formed
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Fig 2. A- Right cranial lobe, lobar pneumonia (arrow), dorsal appearance, B- Right cranial lobe with medial lobe, lobar
pneumonia (arrow), dorsal appearance, C- Medial lobe lobular pneumonia (arrow), adhesion on visceral pleura (thin arrow),
dorsal appearance, D- The cut section of pneumonic areas

Sekil 2. A- Sag kranial lob, lober pnémoni (ok), dorsalden goriinim, B- Sag kranial lob ile medial lobda lober pnémoni
(ok), dorsalden goériiniim, C- Medial lobda lobuler pnémoni (ok), viseral plérada adezyon (ince ok), dorsalden gériiniim, D-
Pnémonik alanlarin kesit yuzi

Fig 3. A- Coagulation necrosis (arrow) surrounded with inflammatory cells, H&E x200, B- Neutrophil leukocytes and
mononuclear cell infiltration (arrow) in alveoli lumen, H&E x400, C- Oat cells (arrows) H&E x400, D- Syncytial cell formation
(arrow), H&E x400

Sekil 3. A- Etrafi yangi hicreleri ile cevrili koagulasyon nekrozu (ok), H&E x200, B- Alveol limeninde notrofil 16kosit ve
monontukleer hiicreler (ok), H&E x400, C- Yulaf hiicreleri (oklar) H&E x400, D- Sinsityal hiicre olusumu (ok), H&E x400

whole. In addition, animals with the complaint of cough, In the study, consolidated areas were present at the
nasal flow and respiratory distress cannot be completely  contact surfaces of lobes close to each other, and often
treated, should be considered. detected at the right cranial lobe together with medial lobe.
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Table 2. Pasteurella positive animal number according to results of
immunohistochemical staining and microbiological isolation

Tablo 2. |HC boyama ve mikrobiyolojik muayene sonuglarina gére pastorella
pozitif hayvan sayisi

Pt T b IHC Microbiological isolation
(n=110) (n=110)

M. Haemolytica (+) 35 0

P. Multocida (+) 30 38

Both of them (+) 23 =

Both of them (-) 45 72
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pneumonia (21 cases) was also significant. These findings
indicated thatimportant part of pneumonia was also possibly
a complication of viral infections. Therefore, this study
revealed that in this region viral infections should also be
considered.

In this study the microbiological results obtained from
a total of 110 animals, were not exactly the same
with positive reactions at immunohistochemical stainings.
However, immunohistochemically M. haemolytica-positive
samples were found (n=33), M. haemolytica was not isolated

- i

aBP-T0

Fig 4. A- Alveolar lumen, immunpositive staining in neutrophil leukocytes (arrows), ABC method counterstained with
Harris haematoxylin x400, B- Bronchiole lumen, immunpositive staining in exudate (arrow), ABC method counterstained
with Harris haematoxylin x400, C- Bronchiole epithelium and peribronchial area, immunpositive staining in epithelium and
mononuclear cell (arrows), ABC method counterstained with Harris haematoxylin x400, D- Alveolar lumen and interstitial
area, immunopositive agents (arrows), ABC method counterstained with Harris haematoxylin x400

Sekil 4. A- Alveol limeni, nétrofil I6kositler icinde pozitif boyanmis etkenler (oklar), ABC, Harris haematoxylin X400, B- Bronsiol
limeni, eksudat icerisinde pozitif boyanmis etkenler (ok), ABC, Harris haematoxylin x400, C- Bronsiol epiteli ve peribronsiol
bolge, bronsiol epiteli ve monontikleer hiicre icerisinde pozitif boyanmis etkenler (oklar), ABC, Harris haematoxylin x400, D-
Alveol limeni ve intersitisyel alan, serbest haldeki etkenler (oklar), ABC, Harris haematoxylin x400

Table 3. The distribution of agents at lung tissues with IHC staining

Tablo 3. IHC boyamalarda etkenlerin akciger dokusundaki dagilimi

Alveolar Alveolar | Bronchi, bronchiole | Bronchi, bronchiole ios Vein Peribronchial
IHC (+) Agent N . n A Interstitium
epithelium lumen epithelium lumen Lumen glands
P. Multocida 23 17 25 23 17 2 5
M. Haemolytica 27 30 29 24 10 3 4

This situation supports that the disease either spread by the
endobronchial way or spread by contact to the adjacent
lobe pleura like other bacterial agents such as E. coli,
Corynebacterium spp, Mycoplasma spp. "'3. In histo-
pathological examination, the predominant lesion was
bronchopneumonia (catarrhal-purulent: 22, fibrinous: 24,
purulent-necrotic: 23). However broncho-interstitiel

in terms of any microbiological cultivation results. Classic
inoculation methods give reliable results in the diagnosis
of pasteurellosis 2*?'. The histopathologic diagnosis shows
the type and the presence of pneumonia, the presence
of the agent in the tissue can be detected by immuno-
histochemical methods "'*'>. Barely hygienic conditions
in slaughter houses is not satisfactory, the lungs are putin
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bulk containers gregariously and hence the inevitability of
contamination with other bacteria, because of unconscious
use of antibiotics, the reproductive ability of the agent is
weak or dead, possible causes of incoordination between
the results of microbiological and immunohistochemical
examinations. Similar problems were encountered in
previous studies *'*'°, Immunohistochemical methods
are revealing to bacterial agent either free or inside of
phagosome. Because of this, immunohistochemical staining
method is more sensitive than classic microbiological
methods. Present results showed that IHC can be used
routinely for the diagnosis of pasteurellosis. Nevertheless
for the definitive diagnosis of pneumonic pasteurellosis,
combined results of microbiological isolation and immuno-
histochemical staining will give more reliable results.

Pneumonic pasteurellosis causes serious field losses
and animal death 7. Biggest problems in this subject are;
breedersin the region does not take precautions or treat
their animals unless there are large number of deaths and
incompleted treatments or random medicine use makes
disease asymptomatic or chronic thus tricking breeders
into thinking that their animals are get well. At the same
time because of the animals are housed in closed barns,
in inadequate ventilation especially during the winter
months and as a result of ammonia irritation Pasteurella spp.
opportunism is increases. By changing the care and feeding
conditions and the vaccination studiesin the region, is
thought to be important steps in solving the problem.

As a result, by this study we described pneumonic
pasteurellosis in sheep by pathologic, immunohistochemical
and microbiologic methods in Sanliurfa region.
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Ozet

Bu arastirmada, Kars ili merkez ve ilcelerine ait sigir isletmelerinin genel yapisi incelenmis ve degerlendirilmistir. Arastirmada anket
metoduyla Kars ili Merkez ilceden 87, Akyaka'dan 50, Arpacay ve Digor'dan 44%er, Kagizman'dan 40, Sarikamis'tan 49, Selim'den 47 ve
Susuz'dan 51 anket olmak tzere toplamda 412 isletme degerlendirilmistir. Bolgede en yaygin kullanilan barinak tipinin kapali bagl
barinaklar oldugu tespit edilmistir. Kapali bagh sistem yetistiricilik yapmayi secen 326 isletme sahibinin (%79.13), bu sistemi tercih
etmesinin nedenleri arasinda ilk siray1 “hayvanlarin bakim-besleme ve idaresinin kolay oldugu” secenegi almistir. Bunu “geleneksel oldugu”
ve “diger sistemlere gére daha saglkl oldugu” icin yapilan tercihler takip etmistir. Anket uygulamasi yapilan 26 isletmeye ait barinakta
hi¢ havalandirma bacasi olmadigi, 15 isletmede ise yalnizca 1 adet havalandirma bacasi oldugu tespit edilmistir. Arastirmada 43
isletmeye ait barinakta pencere bulunmadig, 23 isletmede ise yalnizca 1 adet pencere oldugu saptanmustir. isletmelerin genelinde
kis sartlarinin agir olmasi gerekgesi ile pencere ebatlarinin standartlarin altinda oldugu tespit edilmistir. Arastirmada isletmelerde
hayvanlarin blyuk bir oranda elle sagdildidi, bunu seyyar siit sagim makineleri ile sagimin takip ettigi belirlenmistir. Sagim Uniteleri
bélgede yeni yayginlasmaya baslamistir. Ozellikle sagim éncesi memelerin temizligi ve sagim sonrasi siitlerin muhafazasinda hijyen
kurallarina yeterince dikkat edilmedigi goriilmus, geleneksel isletmelerin hemen tamaminda sitlerin plastik bidonlarda depolandigi
belirlenmistir. Arastirma sonucunda, Kars ve cevresinde mevcut barinaklarda bircok yetersizlik ve eksiklikler tespit edilmistir. Ayrica
bolgedeki yetistiricilerin bazi konularda bilgilerinin yetersiz oldugu da gézlemlenmistir. Bunun igin yetistiricilere bakim, besleme, saglk,
hijyen gibi konularda egitim verilmesinin yararl olacagi sonucuna varilmistir.

Anahtar sézciikler: Kars, Sigir barinadi, Ciftlik demografisi, isletme yapisi

Current Status of Cattle Shelters in Livestock Enterprises and
Breeder Demands in Kars: I. Current Status

Summary

In this study, the overall structure of cattle livestock from all the districts of Kars was evaluated. The research data consisted of a
total of 412 questionnaires of which 87 gathered from central district of Kars, 50 from Akyaka, 44 from Arpacay, 44 from Digor, 40 from
Kagizman, 49 from Sarikamis, 47 from Selim, and 51 from Susuz.The study revealed that closed system shelters were the most widely used
system in livestock. Among the 326 animal producers who used closed binded system barns “convenience in the management” ranked
first reason (79.13%) to use this system. The other reasons for the system were listed as “traditional” and “healthier than other systems".
The study also revealed that the 26 livestock barns did not have any air ventilation and 15 barns had only one concluding insufficient
air flow. A total of 43 barns surveyed did not have any chimneys and 23 had only one small size window. The reduction in the window
number and size is associated with the severe winter conditions in the region. The research results indicated that hand milking is the most
common method followed by portable milking machines and the usage of milking units found to be new in the region. Cleaning udder
pre-milking and preservation of milk after milking are the two main deficiencies in the region compare to the standard hygiene rules and
the milk is almost exclusively stored in plastic drums. As a result, Kars and its environs have been identified deficiencies and many lack
in existing enterprises. Therefore, we concluded that animal husbandry in the region is hampered with underutilization mainly due to
the insufficient farmer training. Hence, it is advisable to train the farmers on the ground of the animal welfare, feeding, health, hygiene.

Keywords: Kars, Cattle shelter, Farm demography, Livestock structure
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GiRiS

Nufus bakimindan Tirkiye'nin orta buyuklikteki illeri
arasinda yer alan Kars, 2011 yili Adrese Dayali Nifus Sistemi
(ADNS) sonuclarina gore toplam 305.755 kisi niifusa sahiptir.
Turkiye istatistik Kurumu (TUIK)nun 2010 yili verilerine gére
Kars ilinin Glke toplam nufusu icindeki pay1 yaklasik %0.4 olup,
il nifusunun %57.8'i kirsalda, %42.2'si ise sehirde yasamakta-
dir. Kars cografi bolge siniflandirmasina gére Dogu Anadolu
Bolgesi'nde (DAB), Istatistiki Bélge Birimleri Siniflandirmasi
(iBBS) diizey-1'e gére Kuzeydogu Anadolu Bélgesinde (KDAB-
TRA), diizey-2'ye gore TRA2'de bulunmaktadir. Tiirkiye geneli
sosyo-ekonomik gelismislik siralamasinda 2011 yili itibariyle
Kars ili 68. sirada yer almaktadir '3,

Kars ilinin merkez ilcesi dahil 8 ilcesi, 10 belediyesi ve
384 kdyi vardir. Yizélcimi 9.442 km?dir. Rakimi ortalama
1768 metreyi bulan Kars ili arazisinin buyik bolimd yayla-
lardan olusmustur *°,

Toplam istihdamin icinde tarim ve hayvancilik sektori-
niln payi, Tirkiye genelinde %23.7, TRA2'de ise %70.2 oranin-
dadir. Gayri Safi Milli Hasila (GSMH)'dan sektorlerin aldiklari
paylar incelendiginde; tarim ve hayvancilik sektord, Tirkiye
genelinde %8.5, TRA2'de %24.6 oraninda paya sahiptir 6.
istihdam ve GSMH'nin sektérel dagilimina bakildiginda Kars
ili kirsal ekonomi karakteri gostermektedir .

Kars ilinin merkezi, ilgeleri ve kdylerindeki en temel
ekonomik sektor hayvanciliktir. Yoredeki cografi sartlar nede-
niyle diger yorelere gore; tarimsal Gretime uygun zaman
diliminin kisa ve birim alan basina verimin diistik olmasi,
beraberinde hayvancilik sektoriiniin gliclenmesini getir-
mektedir. Yore insani mera ve cayirlarin fazlaligi sayesinde
hayvancilikla ugrasarak gecimlerini saglamaktadirlar. Cayir
ve mera arazileri %39.1 ile tarimsal araziden daha genistir.
Bu oranin biyiik olusu ilde hayvanciligin gelisimine biyuk
katki saglamaktadir. Ancak ilde otlak alanlari cok olmasina
ragmen, modern usullerle hayvancilik yapilmamaktadir.
Hayvancilik il genelinde genellikle aile ihtiyaglarini karsila-
mak amaciyla yapilan ge¢imlik bir faaliyettir. Kars ili ekono-
misinde 6nemli yeri olan hayvansal trlinlerin pazarlanma-
sinda sorunlar bulunmaktadir. Hayvan yetistiricisi sttini
eder fiyatindan diisiik degerde avans sistemiile pazarlarken,
canli hayvanini ise besi olgunluguna ulasmadan bati bolge-
lerine satmaktadir 72,

Kars ilinde kultir irki hayvan sayisi istenilen diizeyde
degildir. Turkiye geneli sigir varh@i icinde kiltur irki sigirlarin
payl %36.92 oraninda iken, Kars ilinde %3.98 diizeyindedir.
Melez sigirlarin sayisinda ise ge¢mis yillara oranla bir artig
s6z konusudur. Ancak ildeki yerli sigirlarin sayisi oldukga
fazladir. Bu durum sigirlardan alinan stit ve et gibi bazi verimle-
rin istenilen miktarda olmasina engel olmaktadir. ilde sayisal
Ustlinluge sahip yerli irklarin et ve siit veriminin, kaltir ve
melez irklara gore disiik olmasi, ilde hayvancilikta verim-
liligin artirlmasi 6niinde en buyik engellerden birisidir 8°.

Sigir yetistiriciliginde en 6nemli ¢cevre kosullarindan birisi
barinaklarin durumu ve uygun barinak tipinin secimidir. Yapi-
lan calismalar, cevresel faktorlerin sigirlarin saglik ve perfor-
mansi Uizerinde 6nemli etkileri oldugunu ortaya koymustur.
Hayvan barinaklari konusunda bolgede ciddi sorunlar oldugu
bilinmektedir. Cogu barinakta yem deposu, glibre deposu
ya da gubre yeri gibi fiziki imkanlar bulunmamaktadir. Diger
taraftan barinaklarda hayvanlarin temiz hava, sicaklik ve nem
gibi cevreisteklerinin eniyi bicimde karsilanmasina dikkat
edilmemektedir. Ayrica barinaklarda sagim, glibre temizligi
ve yemleme gibi bakim islerine yonelik uygun sartlar sagla-
namamaktadir. Bolgedeki barinaklarin bircogunda hayvan
basina olmasi gereken alan yetersizdir. Ote yandan barinak-
larda hayvanlarin yaslarina, cinsiyetlerine, gebe veya hasta
olmalarina gore ayri yerlerde tutulmalan gerekirken bu ayrim
yapilmamakta ve genelde hayvanlarin tamami bir arada
bulundurulmaktadir. Bazen ahirlarin bir kisminda buzagi
bolmesi bulunduguna ve erkek damizliklarinda bagh olarak
ahirin bir kosesinde olduguna rastlaniimaktadir. Bolgede
hayvan barinaklarinin dnemli bir kismi, hem et ve siit verimini
distrecek hem de hayvan ve insan sagligini tehdit edecek
nitelikte gelismemis yapilar olup, bazi barinaklar ise evler
ile bitisik sekildedir 13,

Bu arastirma, Kars ili merkez ve ilgelerinde mevcut sigir
isletmelerinin genel 6zelliklerini ortaya koymak ve bu 6zel-
likleri degerlendirmek amaciyla yapilmistir.

MATERYAL ve METOT

Bu arastirmada, Kars ili Merkez, Akyaka, Arpacay, Digor,
Kagizman, Sarikamis, Selim ve Susuzilcelerinde yeralan
sigir isletmelerinin genel yapisi incelenmis ve degerlendiril-
mistir. Arastirmanin materyalini isletme sahipleri veya so-
rumlu kisilerle ylizyiize anket metodu ile elde edilen veriler
olusturmustur. isletmelerin seciminde tesadifi rnekleme
yonteminden yararlaniimistir. Anket sorulari iki kisimdan
olusmustur. Bunlardan birincisi demografik yapi, ikincisi ise
barinak ve cevre diizenlemesi ile ilgili bilgilerdir.

Calisma kapsaminda; Kars ili Merkez ilceden 87, Akyaka'dan
50, Arpacay ve Digor'dan 44'er, Kagizman'dan 40, Sarikamis’
tan 49, Selim'den 47 ve Susuz'dan 51 anket olmak tizere top-
lamda 412 anket yapilmistir. Anket calismalari yapilirken il
Gida, Tarim ve Hayvancilik Mudurligu personelinden de
faydalanmistir. Bunun icin anket yapacak personelle 6nceden
toplanti yapilmis, anket sorulariile ilgili kapsamli bilgiler
verilmistir.

Anket uygulanan 8 ilce ve 189 kdyde toplam sigir sayisi
16.066 bas olup ilcelere gore dagilim ise su sekildedir. Kars ili
Merkez ilgesinde 3.560, Akyaka'da 2.493, Arpacay'da 1.568,
Digor'da1.790,Kagizman’da 1.601,Sarikamis’'ta 1.589, Selim’
de 1.789 ve Susuz'da 1.676 bas sigirisletmelerde belirlenmistir.

Arastirma sonucu elde edilen verilerin degerlendiril-
mesinde karsilastiriimali istatistiki analizlerin kullanilmasina
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gerek gorilmemistir. Elde edilen verilerin tanimlayici istatistik-
leri, frekanslari ve ylizde dagilimlari hesaplanmistir. Verilerin
elektronik ortama girilmesi ve hesaplamalarda Microsoft
Office 2010 Excel ve SPSS for Windows (16.0) programlari
kullaniimistir.

BULGULAR

Arastirma kapsaminda Kars merkez ve ilcelerinde toplam
412 anket uygulanmistir. Anket sayisi ilcelere gore 40 ile 87
arasinda degismekte olup, en azanket Kagizman'da enfazla
ise Merkez ilcede yapilmistir (Tablo 1). Anket yapilan isletme
sahiplerinin hane biyukligi ortalama 7.17+0.17 kisi olarak
belirlenmistir. Kag yildir sigir yetistiriciligi yapildigi sorusuna
ortalama 30.20+0.69 yil olarak cevap verilmistir. ildeki bari-
naklarin ortalamayasi 18.19+0.71 yil olarak belirlenmis olup,
Susuz ve Arpacay ilcelerindeki barinaklarin yasi diger ilcelere
gore daha yiiksek bulunmustur.

Sigir yetistiriciliginin ekonomik etkinligi ve tretimde
verimlilik agisindan egitimin dneminin buyik oldugu bilin-
mektedir. Arastirmada isletme sahiplerinin %75 oraninda
ilk ve ortaokul mezunu oldugu belirlenmistir (Tablo 2).

Anket yapilan isletmelerde kullanilan ahir tipleri Tablo

Tablo 1. Biiyiikbas hayvancilik yapilan isletmelere ait demografik bilgiler

3'te verilmistir. Buna gore 412 isletmede en yaygin ahir tipi
kapali bagl ahirlardir. Bu barinaklari ilde bulunan ¢ok az
miktarda kapali serbest dolasimli ahirlar takip etmektedir.

Kapali bagli sistem yetistiricilik yapmayi secen 326 isletme
sahibinin (%79.13), bu sistemi tercih sebepleri Tablo 4'te gos-
terilmistir. Buna gore yetistiricilerin kapal bagli sistemi tercih
etmesinin nedenleri arasinda ilk siray1 “hayvanlarin bakim-
besleme ve idaresinin kolay oldugu” secenegi almistir.

ilde mevcut barinaklarin yapi malzemesi ile ilgili sonuclar
Tablo 5'te verilmistir. Buna gore en yaygin yapi malzeme-
sinin %39.81 ile tas oldugu belirlenmistir. Bunu betonarme
yapilar takip etmektedir (%35.44).

Yetistiricinin elinde bulunan barinaklarin kapasiteleri Tablo
6'da verilmistir. Buna gore en yiiksek barinak kapasitesi %44.42
orani ile 21-50 bas arasi isletmelerde belirlenmistir. Bunu
%29.37 oraniile 11-20 bas arasi isletmeler takip etmektedir.

Mevcut isletme sahiplerinin iye oldugu uretici birlikleri
Tablo 7'de verilmistir. isletme sahiplerinden 222 (%53.88) kisi
herhangi bir Giretici 6rgutline tye olmadigini ifade ederken,
190 (%46.12) katihmci en az bir Uretici 6rgitiine kayith ol-
dugunu beyan etmistir.

Mevcut isletmelerde kullanilan sagim yontemleri

Table 1. The demographic data of livestock

iicaler Anket Hane Halki Biiyukliigii (Kisi) Sigir Yetistiriciligi Tecriibesi (Yil) Barinak Yasi (Yil)
Sayisi (n) (X+Sx) (X+Sx) (X+Sx)
Merkez 87 6.64+0.28 33.06+1.64 15.01£1.29
Akyaka 50 5.98+0.41 31.74+2.09 19.78+2.28
Arpacay 44 6.27+0.41 30.59+1.80 23.89+2.72
Digor 44 9.70+0.77 21.63+1.58 14.02+1.70
Kagizman 40 8.88+0.64 25.60+1.86 14.68+1.86
Sarikamis 49 7.73+£0.44 30.80+1.99 16.88+1.86
Selim 47 6.62+0.35 32.43+1.88 18.09+2.18
Susuz 51 6.45+0.46 31.71+2.02 24.82+2.02
Kars il Toplami 412 7.17+0.17 30.20+0.69 18.19+0.71

Tablo 2. Sigir yetistiriciligi yapan isletme sahiplerinin egitim durumlari

Table 2. Educational status of the cattle livestock owners

. Okur-Yazar Olmayan ilkokul Mezunu Ortaokul Mezunu Lise Mezunu Universite Mezunu
L Frekans % Frekans % Frekans % Frekans % Frekans %

Merkez 2 2.30 47 54.02 16 18.39 20 22.99 2 2.30
Akyaka 6 12.00 30 60.00 6 12.00 7 14.00 1 2.00
Arpacay = 0.00 21 47.73 8 18.18 11 25.00 4 9.09
Digor 1 2.27 33 75.00 8 18.18 1 2.27 1 2.27
Kagizman 1 2.50 19 47.50 12 30.00 5 12.50 3 7.50
Sarikamis 1 2.04 29 59.18 13 26.53 5 10.20 1 2.04
Selim 1 213 22 46.81 10 21.28 14 29.79 = 0.00
Susuz 7.84 28 54.90 7 13.73 10 19.61 3.92
Kars il Toplami 16 3.88 229 55.58 80 19.42 73 17.72 14 3.40
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Tablo 3. [sletmelerdeki mevcut ahir tipleri
Table 3. Type of barns

. Kapali Bagli Sistem Kapali Serbest Dolagimli Sistem Diger

L Frekans % Frekans % Frekans %
Merkez 83 95.40 3 345 1 1.15
Akyaka 47 94.00 2 4.00 1 2.00
Arpacay 42 95.45 0 0.00 2 4.55
Digor 44 100.00 0 0.00 0 0.00
Kagizman 38 95.00 1 2.50 1 2.50
Sarikamis 48 97.96 0 0.00 1 2.04
Selim 47 100.00 0 0.00 0 0.00
Susuz 47 92.16 2 3.92 2 3.92
Kars il Toplami 396 96.12 8 1.94 8 1.94

Tablo 4. Kapali bagli sistem yetistiricilik yapmayi secen isletme sahiplerinin, tercih sebepleri

Table 4. The reasons of preferring a closed system of breeding binded livestock by owners

Degerlendirme ilk Sirada Séylenme
Kapali Bagli Sistem Yetistiriciligi Tercih Sebepleri
Puan Siralama Frekans Oran (%)

Hayvanlarin bakim, besleme, idaresi kolay oldugu 1751 1 118 36.65
Geleneksel oldugu 1327 2 11 34.47
Diger sistemlere gore daha saglikh oldugu 1141 3 47 14.60
Hayvan daha iyi verim gosterdigi 970 4 24 7.45
Daha karli oldugu 641 5 10 3.11
Kredi ve tesviklerden yararlanabilme 263 6 5 1.55
Diger 88 7 7 2.17

Tablo 5. Mevcut barinaklarin yapi malzemesi
Table 5. The building materials of existing shelters

i Betonarme Toprak Tas Ahsap Kerpig-Briket
e Frekans % Frekans % Frekans % Frekans % Frekans %
Merkez 37 42.53 13 14.94 33 37.93 4 4.60 0 0.00
Akyaka 17 34.00 6 12.00 26 52.00 0 0.00 1 2.00
Arpacay 17 38.64 8 18.18 17 38.64 1 2.27 1 2.27
Digor 21 47.73 11 25.00 12 27.27 0 0.00 0 0.00
Kagizman 13 32.50 9 22.50 15 37.50 2 5.00 1 2.50
Sarikamis 12 24.49 9 18.37 24 48.98 4 8.16 0 0.00
Selim 1 23.40 10 21.28 24 51.06 2 4.26 0 0.00
Susuz 18 35.29 19 37.25 13 25.49 1 1.96 0 0.00
Kars il Toplami 146 35.44 85 20.63 164 39.81 14 3.40 3 0.73

ilcelere gére Tablo 8’de verilmistir. ilde hayvanlarin biiyiik
bir oranda (%81.07) elle sadildigi gorilmektedir. Bunu
seyyar stt sagim makineleri takip etmektedir. Sagim
Unitelerinin kullanimi ise bdlgede yeni kullanilmaya bas-
lanmistir.

Hayvan barinaklari ile ilgili bazi tespitler Tablo 9'da goste-
rilmistir. isletme sahiplerinin mevcut isletmelerinde su kayna-
ginin bulunup bulunmadigr ile ilgili soruya %73.30 oranin-
da evet su kaynadi bulunuyor cevabi verilmistir. Yine isletme
sahiplerinin yaklasik %42.48'lik orani mevcut barinaklarinin

yeterli olmadigina inanmaktadir.

Hem silaj hem de glbre ¢cukurunun isletmelerin biyiik
bir kisminda olmadigi belirlenmistir. Ayrica isletme sahiple-
rinin %60.92'si barinaklarinin yapisi nedeniyle hayvanlarin
sut verimlerinin diistik oldugunu belirtmislerdir. Yine bari-
naklarin yapisi nedeniyle hayvanlarin gelisimine olumsuz
etkisi olduguna inanan yetistiricilerin orani da %57.04 olarak
tespit edilmistir. Mevcut barinaklarin yapisi nedeniyle, cali-
sanlarin sagliklarinin da olumsuz etkilendigine inananlarin
orani da yuksek bulunmustur (%48.79).
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Tablo 6. Mevcut ahirlarin kapasiteleri
Table 6. Capacities of the existing barns

<10 (Bas) 11-20 (Bas) 21-50 (Bas) 51= (Bas)
ilceler
Frekans % Frekans % Frekans % Frekans %

Merkez 5 5.75 23 26.44 35 40.23 24 27.59
Akyaka 2 4.00 9 18.00 27 54.00 12 24.00
Arpacay 2 4.55 15 34.09 23 52.27 4 9.09
Digor 1 2.27 13 29.55 22 50.00 8 18.18
Kagizman 4 10.00 9 22.50 17 42.50 10 25.00
Sarikamig 3 6.12 15 30.61 24 48.98 7 14.29
Selim 2 4.26 17 36.17 18 38.30 10 21.28
Susuz 3 5.88 20 39.22 17 3333 11 21.57
Kars il Toplami 22 5.34 121 29.37 183 44.42 86 20.87

Tablo 7. Uye olunan (iretici birlikleri

Table 7. Membership to associations of producers

. Damizlik Sigir Yetistiricileri Birligi Koy-Koop. Diger

s Frekans % Frekans % Frekans %
Merkez 19 67.86 5 17.86 4 14.29
Akyaka 15 75.00 3 15.00 2 10.00
Arpacay 20 66.67 5 16.67 5 16.67
Digor 13 68.42 1 5.26 5 26.32
Kagizman 20 64.52 5 16.13 6 19.35
Sarikamis 20 7143 7 25.00 1 3.57
Selim 31 91.18 2 5.88 1 2.94
Susuz 15 88.24 0 0.00 2 11.76
Kars il Toplami 153 7391 28 13.53 26 12.56

Tablo 8. [sletmelerde kullanilan sagim yéntemleri
Table 8. Milking methods used in livestocks

. Elle Seyyar Sagim Makinesi Sagim Unitesi
liceler
Frekans % Frekans % Frekans %
Merkez 66 75.86 18 20.69 3 345
Akyaka 43 86.00 5 10.00 2 4.00
Arpacay 32 72.73 9 20.45 3 6.82
Digor 40 90.91 3 6.82 1 227
Kagizman 26 65.00 9 22.50 5 12.50
Sarikamis 43 87.76 6 12.24 0 0.00
Selim 38 80.85 8 17.02 1 213
Susuz 46 90.20 5 9.80 0 0.00
Kars il Toplami 334 81.07 63 15.29 15 3.64
TART'SMA ve SON Uc gelinemediginin bir gostergesi olarak ifade edilebilir.

Karsilisigir varhgiirk kompozisyonu ile Turkiye geneli
sigir varligi irk kompozisyonu karsilastirildiginda; ilde halen
kaltar irki ve melezi sigir varliginin yeterli diizeyde olmadigi
ve Turkiye ortalamasinin gerisinde kaldigi gérilmektedir °.
Bu ilde hayvansal Uretimin gelistirilmesi ve kirsal sosyo-
ekonomik kalkinmanin basarilabilmesinde yeterli seviyeye

Anket yapilan isletme sahiplerinin hane biyukligi orta-
lama 7.17£0.17 kisi olarak belirlenmistir. Hane halki by (ik-
ligl enfazlaDigorve Kagizmanilgelerinde, en azise Akyaka
ve Arpacay ilcelerinde belirlenmistir. Kag yildir sigir yetistiri-
ciligi yapildigi sorusuna ortalama 30.20+0.69 yil olarak cevap

verilmistir. Bu soruya bazi kisiler “dogdugumdan beri’, “ata
baba meslegi’, “kendimi bildim bileli” gibi cevaplar vermistir.
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Tablo 9. [sletmelere yénelik bazi tespitler
Table 9. Some information about livestocks

Degerendime | NGRS | gearkvarar | SO Mot ey ukSuan

Evet (%) 88.83 98.06 73.30 91.26 30.83

Hayir (%) 11.17 1.94 26.70 8.74 69.17

Degerlendirme | Zemin Meyillidir | Durak Demiri Vardir | Kasinti Fircasi Vardir |  Barinagim Yeterlidir Termometre Vardir

Evet (%) 84.95 26.70 54.37 57.52 8.74

Hayir (%) 15.05 73.30 45.63 42.48 91.26

Do e Siit Sogutma Siit Sagim Unitesi Fabrika Yemi igin Her Ha.yvan igin Her Hayvan igin
Tanki Vardir Vardir Yer Vardir Yemlik Vardir Suluk Vardir

Evet (%) 3.16 15.29 58.98 63.35 25.49

Hayir (%) 96.84 84.71 41.02 36.65 74.51

Evet (%) 63.59 10.19 15.78 70.15 13.59

Hayir (%) 36.41 89.81 84.22 29.85 86.41

Ahirlarin Yapisi Nedeniyle

G Hayvanlarin Siit Verimi Diisiiktir

Ahirlarimiz Hayvanlarin Gelisimine

Ahirlarimizin Yapisi Bizlerin

Olumsuz Etkide Bulunuyor de Saghigini Olumsuz Etkiliyor

Evet (%) 60.92

57.04 48.79

Hayir (%) 39.08

42.96 51.21

Ozkan ve Erkus ' tarafindan yapilan bir arastirmada sigir-
cihik isletmesi sahiplerinin is tecrlibesi 20 yil olarak saptan-
mistir. Ote yandan Sahin ve Yilmaz ' Van ilinde tarim ve
hayvancilikla ugrasan isletme sahiplerinin is tecriibesi 23 yil,
Aydin 7 Kars ilinde sigir besi isletme sahiplerinin is tecri-
besini ise 18 yil olarak bildirilmistir. Gortldigl tzere calis-
mada isletme sahipleri diger arastirma bulgularina gére
daha fazla yetistiricilik tecrlibesine sahiptir.

ildeki barinaklarin ortalama yasi 18.19+0.71 yil olarak sap-
tanmis olup, Susuz ve Arpacay‘daki barinaklarin yasi diger ilce-
lere gére daha yiiksek bulunmustur. ildeki barinaklarin bazi-
larinin oldukga eski oldugu, bunlarin yasinin tespitinde ana
yasl, baba yasl, cocuk yasi, evlenme zamani vb. ¢esitli belirleyi-
ci tarihler dikkate alinarak tespitler yapildigi gézlemlenmistir.

Calismada Kars ilinde okur-yazar olmama orani %4, ilkokul
ve ortaokulu bitirme orani %75 olarak elde edilmistir.
Okur-yazar olma ve ilkdgretimi bitirme oranini Aksoy ve
Yavuz '® Erzurum ilinde hayvancilik sektériindeki faaliyet
gosteren isletme sahiplerinde %86, Aydin 7 Kars ilinde
entansif sigir besi isletmele sahiplerinde %79, Kara "7
tarim sektoriindeki isletme sahiplerinde ilkokul mezun olma
oranini Erzurum ilinde %77, Kars ilinde %72, Ozkan ve Erkus ™
Bayburt ilinde %88, Cevher ve Karakurt '® Ankara ilinde
%86 olarak bildirmislerdir.

Sigir yetistiriciliginin ekonomik etkinligi ve tretimde
verimlilik agisindan egitimin neminin biytk oldugu bilin-
mektedir. Kars ilinde faaliyet gosteren yetistiricilerin biyuk
¢ogunlugunun egitim diizeyinin diistik olmasinin yani sira
yetistiricilikle ilgili herhangi bir resmi egitim almadiklar

gOzlenmistir. Turkiye'de Ureticilerin egitim dizeyi yuksel-
dikce, isletmelerin karlihginin arttigini ortaya koyan arastir-
malar bulunmaktadir 7%

Kars ilinde en yaygin ahir tipi kapal bagl ahirlardir. Bu
ahir tipini ilde bulunan ¢ok az miktarda kapali serbest dola-
simli ahirlar takip etmektedir. Kapali serbest dolasimli ahir-
larin hemen hemen tamami devletin vermis oldugu destek-
lerle yapilmistir. Yetistiricilerin kapali bagli sistemi tercih
etmesinin nedenleri arasinda ilk sirayr hayvanlarin “bakim-
besleme ve idaresinin kolay oldugu” belirlenmistir. Bunu
“geleneksel oldugu” ve “diger sistemlere gore daha saglikli
oldugu”icin yapilan tercihler takip etmektedir.

ilde kapali bagh ahir tiplerinin yetistirici gbziinde yaygin
olmasinin gesitli nedenleri vardir. Bunlardan birisi ilde
yetistirilen hayvanlarin bir kisminin yerli ve melez olmasi,
bu hayvanlarin serbest dolagimli pozisyonda bulunmasi
durumunda birbirlerine zarar vereceklerine inanilmasidir.
Bir digeri bolgede yapilan yetistiricilikte son yillarda kismen
artmakla birlikte hemen hemen isletmelerin hi¢birinde
boynuzsuzlastirma islemi uygulanmamakta, bu durumda
da hayvanlar birbirlerine zarar verebilmektedir. Baska bir
bagli sistem nedeni de bolgede kis mevsiminin yaklasik 7-8
ay surmesidir. Ahir icerisinde bulunan hayvanlarin serbest
dolasiml pozisyonda olmasi durumunda, fazla enerji harca-
yacaklari ve daha fazla yem tiiketeceklerine inaniimaktadir.

ilde mevcut barinaklarin en yaygin yapi malzemesinin
%39.81 ile tas ve %35.44 ile betonarme yapilar takip etmek-
tedir. Ancak bu yap1 malzemesi bazi barinaklarda sadece
tas degil, bazen toprakla birlikte yer aldigi gézlemlenmistir.
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Benzer durum betonarme ve ahsap yapr malzemesiicinde
gecerlidir. Bircok barinakta bu iki yapi malzemesinin birlikte
bulundugu tespit edilmistir.

Yetistiricinin elinde bulunan en yiksek ahir kapasitesi
%44.42 oraniile 21-50 bas arasi sigir kapasiteli ahirlardir. Bunu
%29.37 orantile 11-20 bas arasi sigir kapasiteli ahirlara sahip
isletmeler takip etmektedir. Hayvancilik bolgesi olmasi nede-
niyle 10 bas sigir kapasitesinden distk olan ahira sahip islet-
me oraninin son derece diistk oldugu tespit edilmistir. Yine
isletme sahiplerinin yaklasik %42.48'lik orani mevcut ahirinin
yeterli olmadigina inanmaktadir. Ayrica yetistiricilerin, bu
faaliyeti hayvancilik ekonomisinin temel prensiplerine dikkat
etmeksizin, gecimlik olarak yaptigi da gézlemlenmistir. Aksoy
ve Yavuz '¢, Erzurum ilinde Ureticilerin %44'Uniin hayvanci-
g1 ev ihtiyacini karsilamak amaciyla, %55'inin ise ev ihtiyaci,
istihdam ve ticari (hepsi) amacla yaptigini bildirmistir. Diger
taraftan Kara ve ark.?, Dogu Anadolu Bolgesi'nde kendi
ihtiyaclarini karsilamak Uizere hayvancilik yapan isletmelerin
oranini %89 olarak bildirmislerdir. Aydin 7, Kars ilinde stt sigir-
clligina gore sigir besiciliginin daha fazla ticari amacla yapili-
yor oldugunu belirtmistir. Buna gore arastirma kapsaminda
incelenen sut sigircilik isletmelerinin kiiciik 6lcekli olmasi ve
gecimlik olmasi diger arastirma bulgularyla 6rtiismektedir.

Hayvancilik isletmelerinde genel olarak isletme 6lcegi
biiyudikce kapasite kullanim orani artmaktadir. Béylece
blyik olcekli isletmelerde birim kapali alana disen sigir
sayisi klicuik 6lcekli isletmelere oranla daha yiiksek diizeyde
olmaktadir. Bu sayede biyik olcekli isletmeler sabit varlik-
larini (ahir, stit sagim {initesi, yem silosu vs) daha verimli kullan-
makta ve birim hayvan basina diisen sabit maliyet daha diistik
seviyede olmaktadir. Baska bir ifadeyle hayvancilik isletme-
leri isletme 6lcegdi buyudikce daha karl cahismaktadir 2'.

isletme sahiplerinden %53.88'i herhangi bir (iretici 6rgi-
tline Uye olmadigini ifade ederken, %46.12'i en az bir Uretici
drgiitiine kayith oldugunu beyan etmistir. Uye olunan iretici
birlikleri arasinda ilk sirada Damizlik Sigir Yetistiricileri Birligi
yer almaktadir. Ancak 412 isletme sahibinden 222 isletme sa-
hibinin herhangi bir birlige tiye olmamasi oldukca diistind -
rticl olup, birliklerin yapilarinin veya faaliyetlerinin gézden
gecirilmesinin yararli olacagi distinilmektedir. Acar 2
kooperatif blinyesinde calisan insanlarin bu konu hakkinda
egitimsiz olmasinin, kooperatiflerin verimli bir sekilde isletil-
mesini dnledigini ve bu nedenle Gida, Tarim ve Hayvancilk
Bakanhgr'nin kooperatifcilik egitimine yonelik diizenli semi-
nerler vermesinin daha faydali olacagi belirtmistir.

Kars ve ilgelerinde hayvanlarin buytk bir kisminin
(%81.07) elle sagildigi tespit edilmistir. Bunu seyyar stit sagim
makineleri takip etmektedir. Sagim Unitelerinin kullanimi
ise bolgede yeni kullanilmaya baslanmistir. Elle sagimin en
az oldugu ilce Kagizman olarak belirlenmistir. Ozellikle sagim
oncesi memelerin temizligi ve sagim sonrasi stlerin muha-
fazasinda sorunlar yasandigi, hijyen kurallarina yeterince
dikkat edilmedigi gorilmustir.

Anket calismasi yapilan isletmelerin hemen hemen higbi-
rinde sogutma tanki bulunmamaktadir. ilde yapilan modern
isletmelerin bircogunda bile siit sogutma tankinin olmadigi
tespit edilmistir. Bu isletmelerde de siitlin depolanmasiicin
blylk plastik kaplar kullanildigi belirlenmistir. Geleneksel
isletmelerin hemen hemen tamaminda sitlerin plastik bi-
donlarda depolandigi belirlenmistir (%88.35). Bu sttler kisa
stirede mandira sahipleri tarafindan alinip stt isletmelerine
getirilmektedir.

isletme sahiplerinin %60.92'si ahirlarinin yapisi nedeniyle
hayvanlarin stit verimlerinin distk oldugunu belirtmislerdir.
Yine ahirlarin yapisinin hayvanlarin gelisimine olumsuz etkisi
olduguna inanan yetistiricilerin orani da %57.04 olarak tespit
edilmistir. Mevcut ahirlarin yapisi nedeniyle ahirda ¢alisan-
larin sagliklarinin da olumsuz etkilendigine inananlarin orani
da yliksek bulunmustur (%48.79). Kisacasi, mevcut ahir sart-
larindan dolayr hem hayvanlarin gelisimine, hem hayvan-
larin verimlerine, hem de insan saghgi tizerine olumsuz etki-
lerinin olduguna inanan yetistirici sayisi oldukga fazladir.
Ancak; bu yetistiricilerin isletmelerini modernize etme ya da
yeniden yapma imkanlarinin kisith oldugu da g6zlemlenmistir.

Arastirmada elde edilen bazi bulgular tablo olarak sunul-
mamis olup, metin olarak verilmistir. Bunlardan birisi ahirlarin
eve gore konumudur. Kars ve ¢cevresinde bulunan ahirlarin
blyik kisminin evin yaninda (%51.46), bir kisminin ise ev
ile bitisik (%38.83) oldugu tespit edilmistir. Bunun nedenleri
glivenlik ve isciligin daha az oldugunun distiniilmesinden
dolayidir. Ozellikle evlerle bitisik olan hatta evin yaninda
olan ahirlarin, hane halkinin saghdi icin problemler olustur-
dugu ve cevre kirliligine neden oldugu da gézlemlenmistir.

Anket uygulamasi yapilan 26 (%6.31) isletmeye ait ahirda
hi¢ havalandirma bacasi olmadigi, 15 (%3.64) isletmede ise
yalnizca 1 adet havalandirma bacasi oldugu tespit edilmistir.
Mevcut havalandirma bacalarinin da genellikle yetersiz 6l¢i-
lerde oldugu belirlenmistir. Ankete katilan 43 (%10.44) isletme-
ye ait ahirlarda pencere bulunmadigi, 23 (%5.58) isletmede ise
yalnizca 1 adet pencere oldugu saptanmistir. isletmelerin
genelinde ise kis sartlarinin agir olmasi gerekgesi ile pencere
ebatlarinin standartlarin altinda oldugu tespit edilmistir. Hem
havalandirma bacasi hem de pencerelerin bazi isletmeler-
de ahir igerisinin soguk oldugu gerekgesiyle kis aylarinda
kapatildigi da gdzlemlenmistir. Bu tespit, Tlrkiye'de yapilan
bircok calisma sonuglari ile benzerlik gostermektedir 22,

isletmelerin biyiik cogunlugunda ahir icerisinde dogan
tim buzagilarin konuldugu, buzagi bélmesi oldugu belir-
lenmistir (%76.67). Buzagi bolmesi olmayan isletmelerin ise,
buzagilarini mevcut surdleri ile birlikte barindirdiklar tespit
edilmistir. Ahirda dogum yapacak diive ve inekler icin bélime
var mi sorusuna %82.77 oraninda hayir cevabi verilmistir. Do-
gum yapacak hayvanlar ahir icerisinde bagli bulunduklari
yerde dogum yapmaktadirlar. Dogan buzagilarinda anala-
rinin basininyaninaayaklarindan baglandigigézlemlenmistir.

isletmelerde hayvanlardan elde edilen giibrenin en cok
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ahir yakininda bir yerde biriktirerek depolandigi belirlenmis-
tir (%81.07). Bunu glibre deposunda depolama ve diger uygu-
lamalar takip etmektedir. Elde edilen glbrenin bir kismi“bas-
malik” diye ifade edilen tezek yapiminda kullaniimaktadir.
Bir kismi da tarlalarda dogal glibre olarak degerlendiril-
mektedir.

Hayvanlarin ahir icerisinde ve merada su ihtiyaglari tim
ilcelerde ortalama %54.85 oraninda sebeke suyundan karsi-
landigi belirtilmistir. Bunu akarsular takip etmektedir. Bolgede
oldukca fazla su kaynagi olmasina ragmen hem insanlarin hem
de hayvanlarin su ihtiyaclarinin karsilayabilecekleri yeterli
altyapiimkanlarinin olmadigi gézlemlenmistir.isletmelerin
%26.70'inde ahir icinde su kaynaginin olmamasi, is glict
acisindan 6nemli bir problemdir. Bu tir isletmeler genelde
hayvanlarini ginlin belirli saatlerinde ahir disinda bulunan
bir su kaynagina géturerek su icirmektedirler.

Bolgedeki yetistiricilerin bircogunun sigir yetistiriciligi
hakkinda herhangi bir egitimi bulunmamakta, yetistiricilik
faaliyetlerinitamamen geleneksel yontemlerle yapmakta-
dir. isletme sahiplerinin cogu hayvanciligi gecimlik olarak
gormekte ve hayvancilik sektori disinda bagska gelir kaynagdi
bulunmamaktadir. ildeki bulunan yetistiricilere hayvancilik-
la ilgili teknik bilgilerin uygulamali olarak verilmesi, isletme-
cilik faaliyetlerini daha rasyonel yiuritmelerini saglaya-
caktir.

Hayvancilikile ugrasan yetistiricilerin cogu, gegmisten kalan
aliskanlklarini devam ettirmekte ve yuksek verimli hayvan-
lara dahi geleneksel yontemlerle bakim-besleme uygulamak-
tadirlar. Kars iline yurt icinden ve 6zellikle yurt disindan geti-
rilen kombine verimli sigir irklari, getirildikleri isletmede heniiz
cevre kosullarina uyum saglamadan meraya ¢ikarilmak-
tadir.

Bolgede yapilan yetistiricilikte, ineklerin dogumdan sonra
oldukca kisa suire sagildiklar, hatta bazi aileler ineklerini glinde
bir kez sagdiklari gozlemlenmistir. Bunun icin elde edilen stitin
dizenli satigi gerceklestirilememektedir. Bu haliyle buylkbas
hayvancilik verimli ve rasyonel olmaktan uzaktir. Ancak
besleme sorunlarinin olmadigi, yuksek verimli kultir irkla-
riyla, modern barinaklarda, teknolojik makine-ekipmanla ya-
pilan hayvancilik faaliyeti sonucunda isletmenin dlcegini
blyttmek ve yil boyunca st Uretimi yapmak mimkin
gortiinmektedir.

Arastirma sonucunda, Kars ve ¢evresinde mevcut ahir-
larda bircok yetersizlik ve eksiklikler tespit edilmistir. Ayrica
bolgedeki yetistiricilerin bazi konularda bilgilerinin yetersiz
oldugu gozlemlenmistir. Bunun igin yetistiricilere barinak,
bakim, besleme, saglik, hijyen gibi konularda egitim verilme-
sinin yararh olacagi sonucuna varilmistir.
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Summary

In the present study the aim was to elucidate the relationship between udder dermatitis due to naturally occuring sarcoptic mange
infestation and milk yield in dairy cattle. Field observation was carried out in a private dairy farm in Bozdogan, Aydin comprising 18
out of 80 cattle were diagnosed with udder dermatitis in association with sarcoptic mange on the basis of clinical and parasitological
examinations. For assessment of milk yield production, the data set included 5490 test day yields. The actual milk yield evaluated in
second lactation changed between 2594-7742 kg (with a mean milk yield: 5394+327.5 kg). The lactation periods of cows were detected
between 181-306 day (the mean lactation period: 275+9.5 days). The first occurence of each lesions were included in the analysis and
6 cows had udder dermatitis in first 5 month and other cows at later lactation period. The mean daily milk loss was calculated 8.17
kg and daily milk yields loss for a cow was 0.44 kg. This pruritic disease invoving udder led severe infection and dramatic drop of milk
yield among dairy cattle enrolled in the present study. Results of the present study reported herein suggested that udder dermatitis
in relation to scabies could be identified in cows in all stages of the lactating period, especially the prevalence was higher in later
lactation period. The milk losses consequent to udder dermatitis may cause significant economic problems.

Keywords: Udder, Dermatitis, Sarcoptic mange, Milk yield, Cow

Siitcii ineklerde Sarkoptik Uyuza Bagli Meme Dermatitisinin
Siit Verimi Uzerine Etkileri

Ozet

Bu calismada siitci ineklerde dogal olarak olusan sarkoptik uyuz enfestasyonuna bagli meme dermatitisi ile siit verimi arasindaki
iliskininincelenmesi amaclanmistir. Aydin ili Bozdogan ilcesine bagli 6zel bir siit sigircihgi isletmesinde klinik ve parazitolojik muayeneler
ile sarkoptik uyuza iliskin meme dermatitisi tanisi konulan 18/80 inekte saha gozlemi yapildi. Siit veriminin degerlendirilmesi amaciyla
5490 kontrol giinii verimi kullanild!. ikinci laktasyondaki gercek siit veriminin 2594-7742 kg arasinda (ortalama siit verimi: 5394+327.5 kg)
27549.5 giin) oldugu belirlendi. Analizlerde her bir lezyonun ilk ortaya cikisi dikkate alinarak 6 inekte meme dermatitisinin ilk 5 ayda
digerlerindeise dahasonrakilaktasyon periyodunda meydanageldigibelirlendi. Glinlik ortalama stit kayib18.17 kg olarak hesaplanirken,
bir inek basina glinlik sit verim kayibi 0.44 kg'di. Bu ¢alisma kapsamina alinan sitcil ineklerde meme derisinde kagsintiyla seyreden
bu hastaligin siddetli infeksiyona ve dramatik bicimde siit veriminin azalmasina neden oldugu belirlendi. Calismanin sonuglarina
bakildiginda, sarkoptik uyuzla iliskili meme dermatitisinin laktasyon periyodunun tim dénemlerindeki ineklerde tespit edilebilecedi,
ozellikle de laktasyonun ge¢ donemlerinde prevalansin daha yliksek olabilecegi tespit edildi. Meme dermatitisine iliskin stit kayiplarinin
onemli ekonomik kayiplara neden olabilecegi ortaya konuldu.

Anahtar sézciikler: Meme, Dermatitis, Sarkoptik uyuz, Stit verimi, inek

INTRODUCTION

Profitability of disease control interactions ata herd level ~ consequent to disease condition and expenditures for
could be assessed by evaluation of relations among lossess  prevention or control measures 3. In a dairy cattle herd level
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losses may be defined as reduction of the output/input
ratio relevant production process *. The probable effect of
any disease condition on milk yield, may be expressed as
the difference in milk yield of any ill cow, in comparison to
that expected yield of that cow with no disease condition .

Up to date the relationship between udder diseases and
milk yield has been elucidated in the veterinary literature,
however little is known about the exact causes of udder
dermatitis, also known as udder scald and intetrigo, or udder
rot 8,

Udder dermatitis has been recognized infrequently in
the literature however may be an important problem for
milkers, veterinary surgeons on large animal practiceand
herd managers >7. Dermatitis detected between the udder
and upper thigh may be observed in early lactation, as a
sequele to skin damage by udder edema pressure into the
upper thigh °. Lesions are frequently characterized within
necrosis of the udder skin and a bad odour ¢. In the present
study the aim was to elucidate the relationship between
udderdermatitis due to naturally occuring sarcoptic mange
infestation and milk yield in dairy cattle in Aydin, Turkey.

MATERIAL and METHODS

Study Area

The present study (field observation) was conducted
retrospectively among 18 dairy cattle (out of 80) in Bozdogan
province and at the Department of Internal Medicine, Faculty
of Veterinary, Aydin city. The material was obtained from
second lactation records of 18 Holstein Friesian cows raised
between the years of November 2010 and October 2011
in a privately owned dairy farm in Bozdogan province in
Aydin, Turkey. The data set included 5490 test day yields
(TDYs). The milk samples were collected during the morning
and evening milking. Data included the cow’s identification
number, herd code, the type of herd or production sector, the
lactation number, the test-day milk yield, and the number
of times the cow was milked per day.

In the final analysis only complete lactations within
study period were used because of the potential that a cow
might have become udder dermatitis before and after the
data collection period within the same lactation (second
lactation). Lesions causing clinical udder dermatitis were
recorded and descriptions of the lesions were performed by
thefarmertoassist with lesions recognation forresearchers.

Data Analysis

TDYs were the outcome variable; it followed a normal
distribution. The data were hierarchically structed with TDY
within cow wihin farm. The TDYs were obtained from the
morning and evening milkings of each cow. Data from the
first 306 days of lactation. The data were analysed using
SPSS Statistics Release 17.0° The lactation curve modelled

using days in milk (DIM) and TDYs. The Gamma model was
used for the estimation of the parameters of lactation curve 2.
The incomplete gamma function was used, as suggested
previously &

Yt = a *th*elcy,
where Y, is the milk yield in DIM t,

a is a constant representing the level of initial yield of
the cow,

b is a parameter representing the rate of increase to peak,
c is the rate of decline after peak,

tis the time period (daily),

e is the Neper number.

For fitting of the model the non-linear module of SPSS?
program was used. The lactation curves were drawn for the
herd’s mean benefit from the estimation of the parameters.

Parasitological Examination

In a convenience sample of Holstein cows with suspected
lesions consistent with sarcoptic mange, skin scrapings
were withdrawn from the tail, the area among the hind limbs
dorsal to the udder and ventral to the vulva and especially
whole udder. Skin scrapings were microscopically examined
following KOH digestion. A complete history of each
animal and date of examination were recorded and all the
samples were processed within 12 h after collection. Briefly,
10% KOH solution was added to each sample container
and boiled for 5-10 min °. Than samples were centrifuged at
1500 g for 5 min, supernatantand sediment were examined
microscopically. Identification of mites was performed by
morphological characteristics '°.

RESULTS

Assessment of Milk Yield

In this study, the actual milk yield was evaluated in second
lactation. The actual milk yields of cows at second lactation
changes between 2594 kg and 7742 kg (the mean of milk
yield: 5394+327.5 kg). The lactation periods of cows changes
between 181-306 days (the means of lactation periods:
275+9.5 days).

The first occurence of each lesions were included in the
analysis and 6 cows could have had udder dermatitis in first 5
month and other cows have at the later lactation period. The
mean daily milk loss was calculated 8.17 kg and daily milk
yields loss for a cow was 0.44 kg.

The lactation curve parameters estimated by Gamma
model were given Table 1.

The lactation curve of estimated by Gamma model was
shown in Fig. 1. The fitted values of milk yield were plotted
for udder dermatitis
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Table 1. The lactation curve parameters estimated by Gamma model (R* 0.55)

Tablo 1. Gama modeli kullanilarak tahmin edilen laktasyon egrisi parametreleri

The 22.5% prevalence rate, noticed in this multdiciplinar
study (Agricultural Department of Zootechnics and Veterinary

R N Min Max Mean SE. Internal Medicine), may bg z_attrlbutefj to a combination of
factors such as poor nutrition, hygiene level, herdsmen
a 18 14.93 40.79 27.5 1.78 .
poor knowledge of udder health and overcrowding
2 1S RLz Glo R0 RD22D conditions where the cattle were kept. Prolonged anorexia
< 18 -0.001 0.007 0.002 0.0047 due to intense pruritus prone the cattle to debility and
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Fig 1. The lactation curve of estimated using
20.00000 by Gamma model of 18 Holstein Friesian
k /d COWs
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Sekil 1. Gama modeli kullanilarak tahmin
10.00000 edilen 18 bas Siyah Alaca inegin laktasyon
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Blue line: The mean milk yield for disease cows, Red line: The estimnation of mean milk
vield for unaffected cows

Parasitological Findings

Ofthe 80 cows examined 18 (22.5%) were found to have
udder dermatitis consistent with sarcoptic mange. Anorexia
was evident in most of the animals involved. Lesions were
located on whole area of the udder in all 4 quarters. Lesions had
hyperpigmentation, crusting, mild erythema and intense
pruritus was evident during physical examination. All 18 cows
had skin scrapings from lesional sites, were positive for live
Sarcoptes scabiei mites.

DISCUSSION

Mange in cattle may be caused by different species of mite
infestation with Sarcoptes scabiei var. bovis (syn. Sarcoptes
bovis) "3, Chorioptes bovis or Psoroptes ovis 2. Although
mites may infest cattle of all classes and ages, chorioptic
mange is frequently prevalent in dairy cows whereas
sarcoptic mange is often associated with growing cattle.
Under appropriate conditions, the latter types of mange may
spread all over the body of cattle and consequently cause
considerable economic losses '>'*'%, involving decreased
milk and meat production *'°. Especially udder dermatitis
may be associated with sarcoptic mange >%. Sarcoptes spp.
may lead to itch, dermatitis and intense pruritis due to which
animals loose much of the rumination time and hence loose
general body condition 491,

emaciation, or predisposed cattle to other secondary diseases,
allfinallyleading to significanteconomiclosses of the affected
animals.Bacterial complications may also beinvolved as the
cause of death in scabietic cattle .

Apart from the diseased animal, the farmer was worried
about the dramatic drop of milk yield also reported in similarly
affected sheep ° and cattle >¢ and may be attributed to the
significant reduction of food intake secondary to intense
pruritus '°.

In a university practice study with unpublished results,
the veterinarians detected 1600 cow herd case that udder
dermatitis were mostly prevalent in later lactation aged cows,
probably could have been associated to suspected sarcoptic
mange, however this was not proved *. A recent University
study has shown that udder dermatitis in early lactation
caused high milk losses. Milk production losses averaged
681 pounds for each cow having this disease, which was
approximately equal to digestive disorders °.

In the present study the actual milk yield was assessed in
second lactation and changed between 2594-7742 kg. with
(the mean of milk yield: 5394+327.5 kg). Mean lactation
periods of cows was 275+9.5 days. Regarding the stage of
lactation and its interactions with milk yield and udder
dermatitis were evaluated, the present findings indicate that
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udderdermatitiswasmore commoninlaterlactation period
(12/18, 66.6%) in this herd, however could be identified
in all stages of the lactating period, as detected in the first
5 month of lactation in 6/18 cows. The mean daily milk loss
was calculated 8.17 kg and daily milk yields loss for a cow
was 0.44 kg. This value was similar to that reported previously °.
This pruritic disease invoving udder led severe infection and
dramatic drop of milk yield among dairy cattle enrolled in
the present study.

Despite its economic and zoonotic importance, sarcoptic
mange has not been received fully attention and its real
impact on milk yield is still unknown in many areas of Turkey.
Keeping in view the importance of sarcoptic mange, the
present study was planned to determine the existence of
sarcoptic mange on udder and to investigate the probable
milk yield disturbance associated with mange in dairy cattle.

Although little has been documented about udder
dermatitis in association with sarcoptic mange and its
correlation with milk yield, particular attention should be paid
to potential confounding when the risk of sarcoptic mange
varies according to production level. Results of the present
study reported herein suggested that udder dermatitisin
relation to Scabies could be identified in cows in all stages of
the lactating period, especially the prevalence was higher
in later lactation period. The milk losses consequent to
udder dermatitis may cause significant economic problems.
Furthermore it was considered that sarcoptic mange adversly
affects the production of the infested cattle.
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Summary

Paratuberculosis caused by Mycobacterium avium subs. paratuberculosis a chronic, inflammatory and fatal disease of ruminants.
The infection is characterized by chronic “subclinic” phase. Cattle in this phase is capable of infecting other animals in the herd.
Although the presence of paratuberculosis has been known, the scientific studies on the disease and the prevalence appears to be
scarced in Turkey. Thus, there is no scientific report on prevalence of the disease in dairy cattle in Usak region. In this study, it
was aimed to determine the prevalence of subclinic paratuberculosis in dairy cattle farming in Usak region in Turkey. In the study a
total of 200 Holstein dairy cattle aged between 3-7 years clinically healthy with optimum milk yield and body condition score were
used. The MAP were identified in feces and milk samples using direct bacterioscopy technique, and in positive samples by culturing
and Polymerase Chain Reaction (outer and nested) techniques. In Usak region in dairy cattle the prevalence of paratuberculosis
was determined to be 17% by Ziehl-Neelsen staining, 9.5% by Outer Polymerase Chain Reaction and 20% Nested Polymerase Chain
Reaction in feces; 4% according to bacteriologic culture results; 15.5% by Ziehl-Neelsen staining, 5.5% by Outer Polymerase Chain
Reaction and 17.5% by Nested Polymerase Chain Reaction in milk samples and 2.5% according to bacteriologic culture results.

Keywords: Johne’s disease, Mycobacterium paratuberculosis, PCR, Ziehl-Neelsen staining

Usak Yoresi Suitcii Sigirlarda Subklinik Paratuberkiilozun
Prevalansi

Ozet

Paratuberkiiloz, Mycobacterium avium subs. paratuberculosis'in etken oldugu, ruminantlarin yangisal ve 6limcdl bir hastahigidir.
Enfeksiyon, kronik “subklinik” evre ile karakterizedir. Bu dénemdeki sigirlar suriideki diger hayvanlar enfekte edebilir. Tirkiye'de
paratuberkiiloz’'un varhgr uzun yillardir bilinmesine ragmen, hastalik ve hastaligin prevalansi tizerine yurutllmis bilimsel calisma
sayisi oldukga azdir. Usak yoresi st sigirlarinda hastaligin prevalansi lizerine gerceklestirilmis bilinen bir bilimsel rapor ise mevcut
degildir. Bu calismada, yogun olarak sit sigiri yetistiriciligi yapilan Usak yoresinde subklinik paratuberkiiloz’'un prevalansinin ortaya
konulmasi amaglandi. Arastirma, optimal siit verimine ve optimal viicut kondiisyon skoruna sahip, klinik olarak saglikli, 3-7 yash 200
Holstayn sit sigirt Gzerinde yurutalda. Etken, diski ve siit 6rneklerinde direk bakterioskopi teknigi ve pozitif bulunan 6rneklerde
ise kultlr ve Polimeraz Zincir Reaksiyonu (Outer ve Nested) teknikleri kullanilarak tespit edildi. Usak yoresi st sigirlarinda subklinik
paratuberkiiloz’'un prevalansi, diski érneklerinde; Ziehl-Neelsen boyama ile %17, Outer Polimeraz Zincir Reaksiyonu teknigi ile %9.5,
Nested Polimeraz Zincir Reaksiyonu teknigi ile %20, Bakteriyolojik Kiltiir sonuglarina gére %4, siit drneklerinde ise; Ziehl-Neelsen
boyama ile %15.5, Outer Polimeraz Zincir Reaksiyonu teknigi ile %5.5, Nested Polimeraz Zincir Reaksiyonu teknigi ile %17.5 ve
Bakteriyolojik Kiiltlir sonuglarina gore %2.5 olarak tespit edildi.

Anahtar sozciikler: Johne’s hastaligi, Mycobacterium paratuberculosis, PCR, Ziehl-Neelsen boyama

INTRODUCTION

Paratuberculosis (pTB) is a slowly progressing infection  fast bacillus. MAP is demonstrated to stay alive more than
affecting normally ruminants. Its cause is shown to be the  ayear in the feces of cattle and around 160 days within the
Mycobacterium avium subs. paratuberculosis (MAP), an acid-  surface water . The bacterium has also a wide array of host
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distribution, infecting mainly ruminants but less frequently
muflon 2 and buffalo . It also affects non-ruminant animals
such as birds, wild pigs, mice, rats, foxes, bears, and rabbits *
as well as domestic pigs and primates °. Moreover, MAP is
critical for possessing zoonotic potential since itis reported
to be possible cause of Crohn'’s disease in human ¢7. Although
pTB cases are encountered across the continents, its regional
and territorial distributions show differences. While the
prevalence of pTB infection in Germany is reported to be
84.7%, some parts of Australia is stated to be free of the
infection. Moreover, pTB prevalence is very low in Sweden.
The studies performed on dairy cattle in different countries
indicate that the prevalence of pTB infection is similar and
reported to be 47% in Denmark, 43% in Canada, and 50%
in the United States &'°.

MATERIAL and METHODS

Animals and Samples

The animals used in the present study were randomly
collected from 31 different dairy cattle farms located in Usak
-a province in western Turkey and surrounding central villages
(Camyazi, n=44;Beylerhan,n=14;Kasbelen,n=36;Asagi-
karacahisar,n=4;Kopriibasi,n=12; Glneli,n=21;Saridere,
n=2; ikisaray, n=12; Bozkus, n=8; Karahasan, n=32; Karaagac,
n=3; Cevre, n=9; and Selvioglu, n=3). We used 200 dairy
Holstein cattle that were at age between 3 to 7 years old,
healthy, optimum milking, notinoculated for pTB, showing
cyclic activities, and possessing optimum body condition
score.

We collected feces and milk samples from the animals as
study materials and kept them in sterile transfer containers
under maintained cold environment till the samples were
transferred to the laboratory for analyses.

Bacteriological Analyses

Ziehl-Neelsen’s stain: Direct examinations of the fecal
and milk samples were performed after reacting them with
Ziehl-Neelsen’s (ZN) stain.

Bacteriologic culture: Before performing cultures from
the fecal and milk samples found to be positive with ZN stain
and Nested Polymerase Chain Reaction (PCR), 10-20 g of
the samples were crushed in glass homogenizers to inactivate
other contaminating microorganisms. The homogenized
samples were treated with equal amounts of decontaminants
(20 g NaOH and 4.5 mL Bromcreasol purple), stirred for 5-10
sec, and kept at room temperature for 10 min. Consequently,
after adding equal amounts of neutralizers (82.5 mL %37.5
HCI) on the homogenized samples, they were centrifuged at
1.500 rpm for 10 min and at the end of the centrifugation the
sediments were saved. While some of the sediments of the
samples were used for microscopic analyses, the reaming
sediments were cultured in BBL™ Herrold’s Egg Yolk Agar
Slant with M Jand ANV (USA, Cat No: 8015750) for 6-8 weeks

at 37°C.The caps of the culture tubes were opened twice or
trice in a week for proper oxygenation '''2, Entire of the current
studies were performed in a Class Il biosafety cabinet.

PCR procedure: We used Qiagen QlAamp® DNA stool
mini kit (Cat. No. 51504: Qiagen, Hilden, Germany) for DNA
extraction from the cultures and fecal samples. We selected
MAP specific primers targeted to the IS900 gene region (M.
paratuberculosis IS900A sequence on the EMBL GenBank
DNAsequence database, accession number X16293). The
samples were amplified using nested PCR approach. The
oligonucleotide primers selected for the present study and
specific to gene region were as follows:

MAPOF1: 5-GAAGGGTGTTCGGGGCCGTCGCTTAGG-3/,
Outer

MAPOR1: 5-GGCGTTGAGGTCGATCGCCCACGTGAC-3/,
Outer

MAPNF1: 5-CAGGGACGTCGGGTATGGCTTTCA-3’, Nested
MAPNR1: 5'-CGTCACCGCCGCAATCAACTCCAG-3', Nested

DNA isolation from the fecal samples: After putting MAP
316 F reference culture and fecal samples (200 mg) in 2 mL-
sterile eppendorf tubes, 1.4 mL ASL buffer solution was
added to the tubes. After stirring, the tubes were vortexed
for 1 minand incubated on a thermal block (VWR 460-3208,
USA) for 5min at 95°C. At the end of the incubation the tubes
were stirred for 15 sec and spun at 14.000 g for 1 min. Sub-
sequently, 1.2 mL supernatants were collected from the
centrifuged samples and placed in 2 mL-sterile eppendorf
tubes. An InhibitEX tablet coming with commercially
available DNA isolation Kit was added into each of these
tubes and the tubes were kept at room temperature for 1-2
min and vortexed until the tablets were melted. The tubes
were again centrifuged at 14.000 g for 3 min. Then 200 pL
supernatant was pulled from the generated supernatant
and placedin 1.5 mL eppendorftubes containing 15 pg
proteinase K and 200 uL AL buffer was added to these
tubes which were then incubated at 70°C for 10 min. After
the incubation, the tubes were reacted with 200 pL of 96%
ethyl alcohol and the samples were transferred into the
QiAamp spin colon and spun at 14.000 g for 1 min and
the filtrate was discarded. Subsequently, after putting the
QiAamp spin colons back in 2 mL centrifuge tubes, 500 pL
AW?2 was added into the tubes which were then again spun
at 14.000 g for 3 min and the filtrate was removed. After
putting QiAamp spin colons in 1.5 mL centrifuge tubes, 200
uL AE buffer was added to the tubes, incubated for 1 min
at room temperature. Finally, QiAamp spin colons were
centrifuged at 14.000 g for 1 min and the QiAamp spin
colons were disposed. By this way, DNA was extracted in
1.5 mL eppendorf tubes that were kept at -20°C until use.

DNA isolation from the milk samples: For DNA isolation
from the milk samples, 10 mL milk samples collected from the
animals were centrifuged at 20.000 rpm for 1 h and the yielding
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supernatants were discarded. The pellets at the bottom of
the tubes were resuspended in 1 mL distilled water and
vortexed, the 500 pL of the suspensions were transferred
into the eppendorf tubes and the tubes were centrifuged
at 13.000 g for 10 min and the supernatants were disposed.
Subsequently, the pellets at the tip of the tubes were
resuspended in 300 pL Tris-EDTA and vortexed. The tubes
wereinactivated onathermal blockat 95°Cfor 15 minand then
cooled down at room temperature. Following the inactivation,
phenol saturated with 300 uL Tris-HCl was added to the
tubes and hand mixed for 4-5 min, spun at 13.000 g for 10
min, and the supernatants were relocated to new tubes where
DNA precipitation process was initiated. For DNA precipitation,
0.1volume3MNa-acetateand 2.5 volume pureethylalcohol
were added to the tubes, thoroughly mixed, kept at -20°C
for 1 h. Aftermath, 300 uL 90% and 70% ethyl alcohol was
added to the suspension. The tubes were centrifuged at
13.000 g for 5 min between these stages and the supernatants
were discarded at each time. The pellets were resuspended
in 50 pL distilled water, denatured at 60°C for 1 h, and then
used for PCR analyses.

DNA amplification with PCR: DNA amplification was
performed at two stages using Nested PCR. The primers
MAPOF1 and MAPOR1, and MAP 316 F were used for outer PCR
in order to extract DNA from the fecal and milk samples. The
MAPOF1 was designed to code 413bp fragment on the IS900
genregion on MAP strains and the MAPOR1 was used as
reference primer. The sequences of MAPOF1 and MAPOR]1
were 5'-GAAGGGTGTTCGGGGCCGTCGCTTAGG-3'and 5'-
GGCGTTGAGGTCGATCGCCCACGTGAC-3/, respectively. After
visualizing PCR products on agarose gel, 1 yL product was
taken from positive and negative samples for performing
Nested PCR where we used the primers MAPNF1 and MAPNR1.
MAPNF1 was designed to code 326bp. The sequences of
MAPNF1 and MAPNR1 were 5'-CAGGGACGTCGGGTATG
GCTTTCA-3' and 5'-CGTCACCGCCGCAATCAACTCCAG-3/,
respectively.

Outer PCR amplification was carried out in a 50 pl mixture
containing 5 pl PCR buffer (containing KCL), 3 uL MgCl, (25

Table 1. Prevalence of subclinical paratuberculosis in feces and milk samples

Tablo 1. Diski ve stit drneklerinde subklinik paratiiberktilozun prevalansi

mM), T uLdNTP set (10mM), T pL (1 uM) primer (MAPOF1,
MAPOF1), 0.25 uL (1.25 U) Taqg DNA polymerase, 33.75 pL
ultra pure water, and 5L targeted DNA. Targeted DNA was
amplified after an initial 15 min denaturation at 95°C, 30
cyclesat94°Cfor 1 min,58°Cfor 1 min,and 72°Cfor3min,and
followed by a 2 min extension at 72°C * using a thermal cycler
(Eppendorf, Matercycler gradient 5331 000.010, Germany).
Afterward, 5uL DNA was stained in 1 L of loading dye and
loaded on a 1.5% agarose gel containing 5 pg/mL ethidium
bromide and run on electrophoresis.

For Nested PCR ampilification, 1 uL was taken from positive
and negative samples and PCR amplification was carried out
in a 25 pl mixture containing 2.5 pL PCR buffer (containing
KCL), 1.5 uL MgCl, (25 mM), 0.5 uL dNTP set (10 mM), 0.5 pL
(1 uM) primer (MAPNF1, MAPNR1), 0.25 uL (1.25 U) Tag DNA
polymerase, 18.55 pL ultra pure water.Targeted DNA was
amplified after an initial 15 min denaturation at 95°C, 30
cycles at 94°Cfor 1 min, 55°Cfor 1 min,and 72°Cfor 3 min, and
followed by a 2 min extension at 72°C™ using a thermal cycler
(Eppendorf, Matercycler gradient 5331 000.010, Germany).
Moreover, 1000 bp DNA ladder was used as marker and DNA
extraction of MAP 316 F reference strain was used as positive
control.

RESULTS

The results of the present study are summarized in Table
1.The present results showed that the prevalence of sub-
clinical pTB in dairy cows was 17% with ZN stain, 9.5% with
outer PCR technique, 20% with Nested PCR technique, and
4% with bacteriologic culture method in fecal samples
whereasitwas 15.5% with ZN stain, 5.5% with outer PCR
technique, 17.5% with Nested PCR technique, and 2.5% with
bacteriologic culture method in milk samples.

DISCUSSION

Mycobacterium avium subs. paratuberculosis, often
abbreviated MAP is the ethological agent for paratuberculosis

Feces Samples Milk Samples

Results PCR PCR
ZN BC ZN BC
Outer Nested Outer Nested
(+) n=200 34/200 19/200 40/200 8/200 31/200 11/200 35/200 5/200
(-) n=200 166/200 181/200 160/200 192/20 169/200 189/20 165/200 195/20
(?) n=200 2/200 = 5/200 = =
(+)% 17% 9.5% 20% 4% 15.5% 5.5% 17.5% 2.5%
()% 82% 90.5% 80% 96% 82% 94.5% 82.5% 97.5%
(2% 1% = 2.5% -
BC: Bacteriologic culture; ZN: Ziehl-Neelsen staining; (+): Positive results; (?): Suspicious results; (-): Negative results
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or Johne’s disease. Mainly, pTB causes considerable economic
losses in dairy cow farms '#'>, The animals infected with MAP
disseminate the bacterium via their feces and milk ™.
Moreover, since the animals carrying subclinical pTB infection
can transfer bacilli to healthy animals, proper identification
of the subclinical pTB infection is critical to prevent spread
of the bacteria. Although the presence of pTB infection has
been known throughout Turkey, the numbers of the studies
inspecting the infection and its prevalence are limited '¢'81°,
Likewise, no studies are available concerning pTB infection
in Usak province in Turkey (Web of Science). Therefore, at the
present study we aimed to establish the prevalence of sub-
clinical pTB infection dairy cows in Usak area.

In the present study, we detected the presence of MAPin
fecal and milk samples using direct bacterioscopy technique
(ZN staining) and the samples turned out to be positive with
ZN stain were further analyzed using culture and PCR (Outer
and Nested) approaches.

The diagnosis of MAP can be done using conventional
1S900 PCR primers in real-time PCR. For this purpose, different
strategies have been tried in time to determine more effective,
dependable and useful techniques for the determination of
MAP 223 Nested PCR was used for thefirst timein 1993 to
compare effectiveness of Nested PCR and fecal culture
approach in the determination of MAP 24, Later on, Nested PCR
has been used particularly in diagnoses of MAP associated
Crohn’s disease and in numerous other studies on pTB
cases 3162531 The specificity and sensitivity of the PCR tests
used in the diagnoses of MAP in fecal samples have been
greatly improved in recent years and new PCR tests can
allow us to work with small amounts of fecal samples in
determination of MAP. The main reason for the increased
sensitivity of the PCR tests is the availability ofimproved DNA
extraction and purification processes .

Nested PCR is shown to be more sensitive than conventional
PCR technique in determination of MAP infected animals %,
Accurate diagnose rates of MAP with both techniques are
shown to be higher in fecal samples than milk samples
(in fecal samples, Nested PCR: 49.3%; simple PCR: 45.3%; in
milk samples: Nested PCR: 32%; simple PCR: 27.3%) '“.These
observations are consistent with our findings here (in fecal
samples, Nested PCR: 20%; outer PCR: 9.5%; in milk samples:
Nested PCR: 17.5%; simple PCR: 5.5%) and further support
present results. MAP is mainly disseminated to environment
via infected animal feces. However, contami-nation of MAP
via milkis also very significant and one third of the clinically
infected animals are reported to spread MAP via their milks 32,
Relatively lower prevalence of the pTB in milk samples
with regard to fecal samples in the present study can be
accounted for the fact that the main excretion of MAP is via
feces with respect to milk 7. Since MAP possesses zoonotic
potential and also contaminates milk, precise identification
of its presence in milk is critical for public health .

Significant improvements have been obtained in PCR

based methods for diagnosing MAP. Modified PCR methods
are almost as sensitive as bacterial culture methods accepted
as gold standard today. Nested PCR has been reported to
be simple, fast, reliable, and highly sensitive technique that
can be used alternatively in determination of MAPin fecal
and milk samples '*. Nonetheless, in the present study the
prevalence of subclinical pTB in fecal and milk cultures was
4% and 2.5%. These acquired results showed differences
according to the prevalence rates obtained using Nested
and Outer PCR (Table 1). This result can be explained either
with the fact that PCR is more sensitive than culture method '
or with the ability of PCR to be able to replicate residual DNA
of dead microorganisms, thereby enabling multiplication
of contents of dead microorganisms in our study samples
and leading negative growth in cultures 7. An earlier study
indicate that while 50% of PCR positive samples show
factor growth in cultures, this percentage decreases to 36%
in PCR negative samples . Moreover, at their study Gao et
al.2® reported that the amount of the MAP disseminated by
infected cows would be less than the sum determined with
culture in the Nested PCR positive but culture negative
cases. When compared to culture method, Nested PCR is
suggested to be convenient and an alternative approach
for the diagnosis of MAP in fecal and milk samples cases %.
The use of decontaminants to inactivate other micro-
organism, high incubation temperature (37°C), and longer
incubation times causes death of more MAP, a major reason
for getting reduced prevalence in cultures %2, At the same time,
the prevalence values obtained in the present study using
ZN stain are consistent with those acquired by PCR (in fecal
samples; ZN stain: 17%, Nested PCR: 20%; in milk samples,
ZN stain: 15.5%, Nested PCR: 17.5%). Obtainment of possible
false positivity owing to cross reaction with even very low
probability may explain the one of the reasons for the
difference between prevalence values gained using PCR
and culture.

The prevalence of pTB infection in cows is demonstrated
to be between 3-30% in European countries '*. In Turkey, a
study using complement fixation technique indicate that
the prevalence of the infection in the Central Anatolia Region
is shown to be between 2.7% and 4.3% '°. Nonetheless, pTB
infection generally shows a subclinical course.Whilethe use
of complement fixation technique in the determination of
the animals showing clinical symptoms isindicated to be
more useful 3, it is reported to be insufficient in the diagnoses
of the subclinical pTB cases . Therefore, observation of
lower prevalence in other studies with regard to the present
study is expected. The studies performed in England report
the prevalence of clinical pTB as 1%. Moreover, the prevalence
of pTB in the animals obtained from the abattoirs and showing
no clinical signs for the infection is shown to be 3.5% 3435,

Majority of the animals carrying subclinical pTB infection
do not present infection associated symptoms all through
their live. Studies indicate that 5-10% of the animals inflicted
with subclinical pTB infection in herd show clinical symptoms 3,
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A recent study on the pTB infection in dairy cows in
Burdur area reported that seroprevalence for the infection
was 6.2% 33, ELISA is not only widely used in diagnosis of pTB
but also it has easy application and high specificity. Never-
theless, the specificity of ELISA in the animal not showing
clinical symptoms and presenting clinical signs are reported
to be around 15% and 87%, respectively *’%. Furthermore, the
specificity of ELISA is shown to be lower in the cows younger
than two years old *°. Therefore, the studies suggest that sole
use of ELISA could be inadequate in the diagnosis of the sub-
clinical pTB infections.

In the present study, our results showed that subclinical
pTB prevalence in the fecal samples was ranged from the
lowest 4% (culture) to the highest 20% (Nested PCR), in the
milk samples it was ranged from the lowest 2.5% (culture)
to the highest 17.5% (Nested PCR).

Central significant factors determining prevalence of pTB
are shown to be climate, nourishment, and barn conditions *.
Therefore, the prevalence of pTB can show marked differences
throughout Turkey.

This study was done on Holstein dairy cows and we
encountered no reported strain based predisposition to pTB
infection in these animals (Web of Science).

The results of the present study demonstrate the national
necessity for the studies examining the presence of sub-
clinical pTB infections in dairy cows in Turkey to determine
their prevalence and estimate the infection-associated
economical losses. Present results also indicate that Nested
PCR technique is possibly more sensitive than bacterial
culture method that is accepted to be the gold-standard
although whose significant disadvantages for the detection
of the pTB infection is not fully clarified. PCR technique can
be used for the detection of subclinical pTB infection as an
alternative to bacterial culture method. Nevertheless, the
use of combination of discrete techniques for the detection
of the pTB infection would increase accuracy of the diagnosis.
Proper diagnoses and treatments of pTB infections are critical
when we consider the high transmission rate of MAP with
milk, its zoonotic potential, and its resistance to pasteuriza-
tion***2 Inaddition,theanimalscarrying subclinical pTB
infection can transmit the infection other healthy animals
causing additional health problems for other animals and
people. In summary, PCR techniques indicate higher pre-
valence rates (20% in fecal and 17.5% in milk samples) in Usak
province when compared to the other regions in Turkey.
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Ozet

Faktor Xl yetmezligi (FXID) otozomal resesif bir hastaliktir. Faktor Xl yetmezliginde, hem homozigot hem de heterozigot bireylerde
mastitis, metritis, uzayan buzagilama araligi ve gebelik basina ikiden fazla tohumlama gibi bazi problemler gorilebilir. Bu calismada
Holstayn bogalarda kalitsal bir hastalik olan faktor X1 yetmezligine (FXID) neden olan mutant allelin allel frekansinin belirlenmesi
amaclanmistir. Calismada 59 bas Holstayn boga kullaniimistir. Bu amacla, incelenen bogalara ait DNA 6rnekleri fenol-kloroform yontemi
ile elde edilmistir. Elde edilen DNA'lar PCR ile codaltilmistir. PCR sonunda incelenen érneklerin FXID yéniinden genetik durumlari %2’lik
agaroz jel elektroforezi ile belirlenmistir. incelenen Holstayn bogalar icerisinde birinin FXID tasiyicisi oldugu belirlenmistir. incelenen
Holstayn bogalarda FXID prevalansinin yaklasik olarak %1.7 oldugu belirlenmistir.

Anahtar sozciikler: FXID, Holstayn boga, Kalitsal hastalik, PCR

Determination of Allele Frequency of Factor Xl Deficiency (FXID)
in Holstein Bulls Raised in Two Different Enterprise in Turkey

Summary

Factor Xl deficiency (FXID) is an autosomal recessive disease. Both heterozygotes and homozygote individuals for FXID can be seen
problems such as mastitis, metritis, lower calving and repeat breeding. The aim of this study was to determinate the frequency of allele
leading to the hereditary factor Xl deficiency disease (FXID) in the Holstein bulls. In this study, 59 Holstein bulls were used. For this
purpose, the DNA samples of the eveluated bulls were obtained by phenol-chloroform isolation method. These DNAs were amplified
by PCR. End of PCR, the genetic conditions of analyzed Holstein bulls about FXID were determined by 2% agarose gel electrophoresis.
In the evaluated Holstein bulls, one of the bulls was detected as a FXID carrier. It was determined that FXID prevalence was 1.7% in the
investigated Holstein bulls.

Keywords: FXID, Hereditary disease, Holstein bulls, PCR

GiRiS

Sigir yetistiriciliginde kalitsal hastaliklar, bireyin yasama
glicini ve dol verimini diistrerek isletmelerin karlihgini
distrebilmektedir. Bu nedenle isletmeler yetistirme prog-
ramlarini hazirlarken, damizlik adaylarinin, yetistirilmesi plan-
lanan irklarda en yaygin gorilen kalitsal hastaliklari tasima-
diklarinin belirlenmesi gereklidir. Entansif sigir yetistiricili-
ginde, Gstiin verimli sinirli sayida boganin kullanildigi suni
tohumlama ydnteminin yayginlasmasi kalitsal hastaliklarin
sebep oldugu kayiplarin dnemini her gegen giin daha da
artirmaktadir. Ozellikle siit sigin yetistiriciliginde suni tohum-
lama ve multiple ovulasyon gibi metotlarinin yaygin kulla-

nilmasi birim hayvan basina verimi artirmis ancak irk igi
varyasyonu azaltmis ve kalitsal hastaliklarin kisa stirede tim
diinyaya yayillmasina neden olmustur '. Kalitsal hastaliklar
yoniinden bir irkin tim bireyleri taranamaz. Ancak, kalitsal
hastaliklarin kontrol altina alinmasinda Gsttin 6zellikleri nede-
niyle suni tohumlama ve embriyo nakli amaciyla kullanilan
damaizliklar ve damizlik adaylarinin incelenmesi 6nemlidir.

Karaciger tarafindan sentezlenen ve kanin pihtilasma-
sinda gorevli bir serin proteazi olan faktor Xl proteininin kalit-
sal olarak sentezlenememesi sonucu ortaya ¢ikan faktor XI
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yetmezliginin (FXID) sigir, insan ve kopeklerde goruldigu
rapor edilmistir 2°. Otozomal resesif bir kalitim sekli gos-
teren hastalik, sigirlarda sadece Holstayn ve Japon Siyah
Sigirinda belirlenmistir *. Hastalik ilk olarak 1969 yilinda
ABD'de yetistirilen Holstayn’larda bildirilmistir *. Bu tarihten
sonra Kanada ve ingiltere'de de bu kalitsal hastaligin varligi
hakkinda bildirisler vardir 6. Hastalik Holstayn’larda, faktor
Xl proteinini kodlayan genin 12. ekzonuna 76 bazlik bir
parcanin eklenmesi sonucu ortaya ¢ikmaktadir .

Faktor XI yetmezligi, hasta hayvanlarda klinik olarak tanin-
masini saglayacak 6zel semptomlar gostermez 2. Ancak mutant
allel ydniinden homozigot ve heterozigot buzagilarin, homo-
zigot normal buzagilara gore daha diistik dogum agirhigina
sahip olduklari ve bu buzagilarda yasama gtici diistikligu
gorulebilecegi bildirilmistir 6. Heterozigot bireylerde faktor
Xl pihtilagsma aktivitesinde azalmanin oldugu, homozigot-
larda ise bu aktivitenin tamamen ortadan kalktigi gordlur.
Hasta bireylerde kanama siliresinde uzama ve anemi gibi
semptomlar da goriilebilir 2,

Ayrica FXID yoniinden tasiyici ve homozigot hayvanlar-
da kan 6strodiol oraninda diisme, folikiiler gelisimin tam
olmamasi ve lreme performansinin diismesi sonucu siit
sigirciliginda 6nemli verim kayiplarina neden olan repeat
breeding prevalansinda artisa neden olabildigi de bildirilmistir 2.

Turkiye'de Holstayn irki ineklerde FXID'e neden olan
mutant allelin varligi ilk kez 2009 yilinda ortaya konmusgtur 3.
Ancak Turkiye'de yetistirilen ve damizlik olarak kullanilan
Holstayn bogdalarda bu kalitsal hastaligin varliginin aras-
tinldid bir calisma yoktur. Bu ¢alismada, Tirkiye'de yetis-
tirilen ve damizlik olarak kullanilan Holstayn bogalarda
faktor Xl yetmezligine neden olan mutant allelinin varl-
ginin arastirilmasi amaclanmistir.

MATERYAL ve METOT

Arastirmada 59 bas Holstayn boga incelenmistir. Calisma
materyalinin izmir-Menemen (n=41) ve Ankara'da (n=18)
yetistirilen damizlik bogalar olusturmustur. Bu hayvanlardan
alinan kan 6rneklerinden fenol-kloroform ekstraksiyon yontemi
ile DNA izole edilmistir. incelenen bireylerin FXID durumlari
Maron ve ark.? tarafindan onerilen (FXIF 5-CCCACTGGCTAGG
AATCGTT-3"; FXIR 5-CAAGGCAATGTCATATCCA C-3') primer

Sekil 1. FXID genotiplerinin %2 agaroz jeldeki goriin-
tlsu. M; 50 b¢'lik DNA merdiveni, 1: FXID heterozigot
tasiyicl kontrol, 2: homozigot normal kontrol; 3, 5-7:
FXID yoniinden homozigot normal bogalar, 4: FXID
taslyici birey

Fig 1. The illustration of FXID genotypes on 2%
agarose gel. M: 50 bp DNA Ladder, Lane 1: 244 and
320 bp heterozygous carrier control, Lane 2: 244 bp
homozygote normal control, Lane 3, 5-7: 244 bp
normal bulls, Lane 4: 244 and 320 bp heterozygous
bull

seti kullanilarak yapilan PCR islemi ile belirlenmistir. PCR,
toplam hacmi 20 pl olacak sekilde hazirlanan; 14.3 uL dH,0,
2.8 uL 10x PCR buffer, 2 uL dNTP, forward ve reverse primer-
lerden 0.4%er uL (20 nmol), 0.1 uL Taq polimeraz enzimi (5 U/uL)
karisimla yapilmistir. Hazirlanan bu karigim Gzerine 5 plL
genomik DNAlar ilave edilerek PCR karisimi 25 pl'ye tamam-
lanmistir. PCR islemi hazirlanan karigimin 95°C'de 10 dk.
tutulmasindan sonra her bir dongisii; 95°C'de 30 sn, 55°C'de
1 dk ve 72°C'de 30 sn olacak sekilde 34 dongu yapilmistir.
Son doéngtiden sonratipler 72°C'de 10 dk. tutularak PCRiisle-
mi tamamlanmistir. Yapilan PCR islemi sonunda incelenen
orneklerin FXID yoninden genotiplendirilmesi, elde edilen
PCR urilinlerinin %2'lik agaroz jel elektroforezi ile yapilmistir.

BULGULAR

incelenen bogalardan sadece birinin FXID tasiyicisi oldu-
gu belirlenmistir. Calisma sonunda homozigot hasta bireye
rastlanilmamistir. Yapilan PCR islemi sonunda heterozigot
tasiyici bireyde 244 ve 320 b¢'lik iki bant, homozigot normal
bireylerde ise 244 b¢'lik tek bant gorulmustir (Sekil 1).

Yapilan bu ¢alisma sonunda, Turkiye'de yetistirilen damizlik
bogalar arasinda FIXD tastyicilarinin prevalansi yaklasik olarak
%1.7 ve mutant FXID allelinin frekansinin ise yaklasik %0.85
oldugu belirlenmistir.

TARTISMA ve SONUC

Gerek disilerinin yuksek siit verimi gerekse erkek yavru-
larinin besiye alinabilmeleri nedeniyle st sigiri yetistirici-
liginde Holstayn sigir irki tim diinyada en cok tercih edilen
sutcd sigir irkidir. Ancak damizlik degerlerine gore Ustiin
ozelliklere sahip bogdalarin suni tohumlamada yaygin kulla-
nimiirk icindeki genetik havuzun daralmasina ve irkici varyas-
yonun azalmasina neden olmaktadir 7. SUt sigir yetistirici-
liginde suni tohumlamanin yaygin kullanilmasi sonucu 6zellikle
hastalik yoniinden normal goriinUsli tasiyict bogalar vasi-
tasiyla kalitsal hastaliklar kisa stirede cok sayida hayvana
yayilabilmekte ve populasyon icinde genetik bozukluklara
neden olan genlerin frekansini arttirmaktadir 791°,

Resesif kalitim yolu izleyen kalitsal hastaligin ciftlik hayvan-
larinda yayilmasi hem isletmelerde 6nemli ekonomik kayip-

2 3 - 5 6 £
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lara hem de kullanilan tasiyici bogalar yoluyla islah program-
larinin basarisiz olmasina neden olabilmektedir °. Hetero-
zigot bireyler normal goériintslii olduklari icin populasyon
icinde fark edilmeden suirii icinde yasamlarini stirdiiriip sahip
olduklari mutant alleli sonraki jenerasyonlara aktarabilirler.
Tastyici bir bireyin sahip oldugu mutant alleli sonraki jene-
rasyona gecirme olasiligi %50'dir. Bu nedenle tasiyici
bireylerin belirlenerek damizlik siirlilerden uzaklastiriimasi
FXID gibi otozomal resesif kalitim sekli gosteren kalitsal
hastaliklarin stiriden eradikasyonu icin gereklidir.

Faktor XI yetmezliginin 1969 yilinda ABD'de bildirilme-
sinden ° sonra Kanada ", ingiltere "2, Cek Cumhuriyeti '3,
Hindistan ', Japonya "%, Polonya ? ve Avustralya'da 8 yetis-
tirilen Holstayn'larda bu kalitsal hastalik yoniinden tasiyici
bireylerin varhig bildirilmistir. TUrkiye'de yetistirilen Hols-
tayn’larda, FXID allelinin varlidi ilk olarak Meydan ve ark.
tarafindan bildirilmistir. Ayrica Japonya'da yetistirilen yerli
Japon Siyah Sigir irkinda faktér X1 geninin 9. ekzonunda 15
baz cifti uzunlugundaki bir parcanin eklenmesi sonucu bu
irkta da FXID'in gelistidi bildirilmistir '>7°.

Bu kalitsal hastaligin molekiiler tanisi ilk kez Marron ve
ark.6 tarafindan yapilmistir. FXID’e neden olan mutant allelin
varhgi Holstayn ve Japon Siyah Sigirlari disinda diger sigir
irklarinda bildirilmemistir. Ornek olarak, Hindistan'da yetisti-
rilen 200 bas Karan Fries (Holstayn ve bir Hindistan yerli irki
olan Tharparkar irkinin melezi) sigirlari FXID yéniinden ince-
lenmis ancak tastyici bireylere rastlaniimamistir 7. Ayni
sekilde Hindistanda yetistirilen farkh Jersey irki, B. indicus
melezleri, saf Bos indicus’lar ve mandalarin (Bubalus bubalis)
erkek 6rneklerinde FXID allelinin varhginin arastirildigi bir
calismada incelenen 6rneklerde FXID alelline rastlaniima-
mistir . Ayni calismada incelenen 330 bas Holstayn boganin
ikisinin FXID tastyicisi oldugu ve tasiyicilarin prevalansinin
ise yaklasik %0.61 oldugu belirlenmistir '*. iran'da yetisti-
rilen yerli bir sigir irki olan Khuzestan irkinda FXID’e neden
olan mutant allele rastlanilmamistir '8, Benzer sekilde Cek
Cumbhuriyeti'nde yetistirilen Simmental irkina ait bogdalarin
hem 9. hem de 12. ekzonda gériilen insersiyonlar yoniinden
incelenmelerinde bu irkta FXID alleline rastlaniimamistir 3.
Bu bulgular yerli sigir irklarinda FXID'ye neden olan allelelin
bulunmasi olasihiginin disiik oldugu izlenimini vermek-
tedir. Turkiye yerli sigir irklarinda FXID yoniinden bir
calisma yapilmamistir. Ancak yerli irklarinin daha 6nce
mutasyonun bulundugu bildirilen faktor XI geninindeki
hem ekzon 12, hem de ezkon 9 insesiyonlari yoniinden
taranmalari sonucunda Tirkiye yerli sigir irklarinin FXID
durumlar hakkinda bilgi elde edilebilir.

Suni tohumlama gibi gelismis Greme teknolojilerinin sigir
yetistiriciliginde yaygin kullanilmasi, Gistiin verimli tek bir
boganin tim diinyada binlerce buzaginin babasi olmasina
imkan vermektedir. Islah calismalarinda kullanilan bu ileri
Ureme teknikleri, seleksiyon etkinligini artirmis ve sigirlarda
jenerasyon araligini kisaltarak genetik iyilestirme ve selek-
siyonda basariyi artirmistir. Ancak islah calismalarinda az
saylda boganin yaygin olarak kullanilmasi mutant allellerin

kisa siire de populasyon icinde hizla yayllmasina neden olmasi
bu yontemin 6nemli bir dezavantajidir & Bu nedenle 6zel-
likle erkek damizliklarin irka 6zgu kahtsal hastaliklar yoniin-
den taranmalari kalitsal hastaliklarin yayilmasinin dnlenme-
sinde 6nemlidir.

ABD'de 419 bas Holstayn sigirinda FXID tasiyicilarinin pre-
valansinin yaklasik olarak %1.2 oldugu bildirilmistir 6. Japonya’
nin batisinda bulunan 12 farkl ciftlikte 2006-2007 yillari
arasinda yetistirilen 500 bas Holstayn inegin FXID yoniinden
incelendigi bir calismada FXID tasiyicilarin prevalansinin %1,
mutant allellin frekansinin ise %0.5 oldugunu belirlenmistir *.
Yine bu ¢alismada FXID tastyicisi oldugu bilinen sigirlarin
pedigri kayitlarinda bulunan ve FXID tasiyicisi oldugundan
stiiphelenilen dort boga ile incelen 500 bas inek tohumlan-
mistir. Deneme sirasinda incelenen hayvanlarin buzagilama
aralklari, gebelik basina tohumlama sayilari da kayit edil-
mistir. Calisma sonunda bu bogalarin birinin FXID tasiyicisi
oldugu ve bu boganin yavrularindan altisinin da tastyici
oldugu, tastyici buzagilarinda sadece birinin annesinin FXID
tastyicisi oldugu belirlenmistir. Diger taraftan FXID mutant
alleli yontinden tasiyici ineklerde bir gebelik icin ortalama 5
tohumlama yapildigi belirlenmistir. ABD orijinli FXID tasiyicisi
boganin ayni zamanda kompleks vertabral malformasyon
(CVM) tastyicisi oldugu ve bu boganin dogan U disi yavru-
sunun da CVM tasiyicisi oldugu belirlenmistir . Cek Cumhuri-
yetinde yetistirilen 229 bas Holstayn boganin FXID’e neden
olan 9.ve 12. ekzon insersiyonu yoniinden incelenmelerinde
incelenen 6rneklerde 9. ekzon insersiyonuna rastlanilmamis,
ancak 12. ekzon insersiyonu sonucu meydana cikan FXID
prevalansinin ise yaklasik olarak %0.44 oldugu belirlenmistir 3.
FXID ve dol verimi arasindaki iliskinin arastirildigi calismalar-
da repeat breeder olarak adlandirlan gebelik basina li¢ ve
dahafazlatohumlanandisilerde '*FXID prevalansinin gebe-
lik basina en fazla iki tohumlama yapilan disilerden 2.5 kat
fazla oldugu belirlenmistir2. FXID'e neden olan mutant alleli
genotiperinde bulunduran hayvanlarin 6strus sikluslarinda
luteolizisin yavas gerceklestigi bildirilmistir. Bu durum ayni
zamanda ovulasyona yakin zamanda olusmasi gereken
oOstradiol pikinin yavashgina eslik eden kictik folikil gelisi-
miyle iliskilendirilebilir. Ayrica hasta hayvanlarda dol tutma
probleminin prevalansinin digerlerinden %50 daha fazla
oldugu belirlenmistir . Polonya'da yetistirilen Holstaynlarda
daha 6nce yapilan bir calismada Ug tastyici birey belirlenmis
ve bunlardan ikisinin dol tutma problemi oldugu birinin ise
normal fertilite gosterdigi bildirilmistir 2. Bu da géstermek-
tedir ki FXID ydniinden dol tutma problemleri olan hayvan-
lari incelemek tastyici bulma sansini artirabilecektir.

Faktor Xl yetmezligi kalitsal hastaliginin goérildtugi diger
bir sigir irki olan Japon Siyah sigirindan hastaligin frekansinin
belirlenmesiicin yapilan bir calismada; Japonya'da rastgele
secilerek incelenen 42 boga ve 81 disi incelenmis ve incele-
nen bogalarin tG¢lniin (%7.1) ve disilerin ise dordiiniin (%4.9)
FXID yoniinden homozigot hasta oldugu ancak hig birinde
asir kanama ile ilgili bir durumun goérilmedigi belirlenmistir.
Ayrica Japon Siyah sigirina ait incelenen 42 boganin 22sinin
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(%52.4) ve 81 disinin 29'unun (%35.8) FXID tagstyicisi olduklari
belirlenmistir . Bu calisma gostermektedir ki hastalik her
zaman belirgin bir semptom gostermemektedir. Ancak dol
tutma problemleri isletmelerin karlihgini azaltmaktadir.
Akylz ve ark.® yaptiklari bir calisma sonunda, Turkiye'de
yetistirilen Holstayn'larda repeat breeder bireylerin normal
fertilite gosterenlere gore isletmeye maliyetlerinin iki kat
daha fazla oldugunu bildirmislerdir. Ayrica Japon Siyah
sigirlarinda bulunan FXID alleli ile dol verimi arasindaki
iliskinin incelendigi bir calismada 6, FXID alleli yéniinden
homozigot olan bireylerin klinik olarak kanama egilimleri-
nin olmadigi, ancak hayatta olan hasta buzagilarda infek-
siydz hastaliklara yuksek hassasiyet ve bu hayvanlar
icinde repeat breeder problemlerinin bulundugu bildiril-
mistir. Klinik goériinimdeki bu farkliliklarin sebebi Japon
Siyah sigir irkinda ki FXI geninde meydana gelen mutasyo-
nun Holstaynlarda FXI geninde meydana gelen mutas-
yondan farkl olmasindan kaynaklanmis olabilecegi bildiril-
mistir °.

Turkiye'de FXID'e neden olan mutantallelin varligiilk kez
2009 yilinda 225 bas disi Holstaynin kullanildidi bir calisma
sonunda bildirilmistir. Bu calismada incelenen 6rneklerin dort
tanesinin FXID tastyicisi oldugu ve mutant allelin frekansinin
ise yaklasik olarak %0.9 oldugu bildirilmistir 3. Daha sonra,
Kayseri ve civarinda yetistirilen 150 bas disi Holstayn'da bu
kalitsal hastaligin prevalansinin arastirildigi bir bagka cals-
mada, heterozigotlarin prevalansinin yaklasik olarak %0.7
oldugunu bildirilmistir 2. Antalya ve civarinda yetistirilen
504 bas disi Holstaynin kullanildidi bir calismada, incelenen
hayvanlardan iki tanesinin tasiyici oldugu, mutant allelin
frekansininyaklasik olarak %0.2, tastyici bireylerin prevalansi-
nin ise yaklasik olarak %0.4 oldugu bildirilmistir 2. Bursa
ilinde 2010 yilinda yetistirilen 170 bas Holstayn inegin ince-
lendigi bir baska calismada ise incelenen 6rneklerden iki-
sinin FXID tastyicisi oldugunu ve FXID'ye neden olan mutant-
allelin frekansinin %0.6 ve tasiyicilarin prevalansinin ise %1.17
oldugunu bildirilmistir 2. Bu ¢calismada ise incelenen 59
bas Holstayn bogada FXID prevalansinin yaklasik olarak %1.7
mutantallelin frekansininise yaklasik olarak %0.85 oldugu
belirlenmistir. Yapilan bu calisma sonunda, Tiirkiye'de yetis-
tirilen Holstayn bogalarda FXID allel frekansi ve tasiyicilarin
prevalansinin disilerdekinden yiiksek oldugu belirlenmistir.
Bu yiksekligin sebebinin disilerde FXID allelinin isetmelerde
dol tutma problemli bireylerin ayrilmasi ile FXID yéniinden
farkinda olmadan bir seleksiyon yapilmis olmasindan kaynak-
lanabilecegdi dislinllmstir. Diger tarafta FXID ile sperma
kalitesi ve dol verimi arasinda bir iliskinin olup olmadigi
hakkinda bir veri yoktur. Bu konuda da ¢calismalar yapilabilir.

Bu calisma gostermistir ki Tirkiye'de yetistirilen ve da-
mizlk olarak kullanilan Holstayn bogalar arasinda da FXID
tastyicilari vardir. Bu nedenle suni tohumlama istasyon-
larinda kullanilan damizlik bogalar ve damizlk adaylarinin
bu kalitsal bozukluk yéniinden taranmalari gereklidir.
Cunku FXID ve diger kalitsal hastaliklarin yayilmasinda
bir numarali sorumlu tasiyiciligi belirlenmemis bogalardir.

Turkiye'de repeat breederli disi Holstaynlarda FXID pre-
valansinin arastirildigi bir calismada, FXID tasiyicilarinin
prevalansi repeat breederli bireylerde %2.33 iken, normal
fertilite gosteren bireylerde %0.85 oldugu belirlenmistir 2.
Bu kalitsal hastalik, sigir yetistiriciliginde bilinen diger
resesif kalitim sekli gosteren kalitsal hastaliklardan farkli
olarak heterozigot durumunda da dol tutma problemi
gibi yetistiriciler icin sorun olusturabilmektedir. Dolayisiyla
FXID'in hem heterozigot durumda hem de homozigot
durumda neden olabilecegi ekonomik kayiplarin 6niine
gecilmesi icin 6zellikle bogalarin taramasi gereklidir. Ay-
rica bir kalitsal hastaligi tasiyan bogalarin baska kalitsal
hastaliklar yoninden de tasiyici olabilecekleri * ve bir
boganin bir yil icerisinde on binlerce buzadinin babasi
olabilecekleri bilgisi unutulmamalidir.

Turkiye'de sadece, tim Dinya'da sit sigirciliginda
yaygin olarak yetistirilen Holstayn irkinda en cok goriilen
FXID, BLAD, CVM ve DUMPS gibi kalitsal hastaliklara
neden olan mutan allellerin varligi hakkinda calismalar
vardir 2'2+26, Ancak bu kalitsal hastaliklardan kaynaklanan
ekonomik kayiplar ve Holstayn irki disinda Tirkiye'de
yetistirilen diger irklar ve bu irklarda gorilmesi muhtemel
kalitsal hastaliklar hakkinda calismalar yoktur.

Yapilan bu c¢alismada Turkiye'deki Holstayn bogalarda
mutant FXID allelin varliginin arastiriimasi ve tasiyici bogalarin
prevalansinin belirlenmesi amaglanmistir. Calisma sonunda
incelenen bireyler arasinda bir tane tasiyici bireye rastlanil-
masinin sebebinin érnek sayisinin azligindan kaynaklanmis
olabilecegi diisinilmustir. Buna ragmen bogalar arasinda
FXID tastyicilarinin prevalans ve mutant allel frekansinin disi-
lerden yiiksek oldugu gorilmistir.

Daha sonraki calismalarda FXID gibi dol verimini distre-
rek isletmelerin karhligini azaltabilecek kalitsal hastaliklar
yoniinden 6zelliklede erkek damizliklar ve damizlik adayla-
rinin taranmasi gereklidir. Bu sayede FXID prevalansinin
Tirkiye Holstayn poplilasyonunda azaltilmasi ile bu ve benzeri
kalitsal hastaliklarin sebep olabilecedi ekonomik kayiplar
onlenebilir. FXID ve benzeri kalitsal hastaliklar yoninden
taslyici bireylerin belirlenmesi Turkiye'deki Holstayn yetisti-
riciliginde, Uretimin genetik olarak iyilestirilmesi icin cok
onemli bir adimdir. Ayrica Turkiye'ye ithal edilen sperma-
larinda bu ve benzeri kalitsal hastaliklar yoniinden incelen-
meleri gereklidir.
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Etanersept - Endotoksemi Tedavisinde Kullanilabilir mi? M
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Summary

Arastirmanin amaci endotoksemide etanersept uygulamasinin kan sitokinler, fibrinojen, antitrombin, 13,14-dihidro-15-keto prostaglandin
F,, ve biyokimyasal parametrelere etkisini arastirmaktir. Eriskin 126 adet Sprague Dawley irki erkek rat 3 gruba ayrilarak; 1. Gruba
lipopolisakkarit (4 mg, IP), 2. Gruba etanersept (8 mg/kg, IP) ve 3. Gruba lipopolisakkarit + etanersept uygulamalari yapildi. Uygulamalardan
sonra 0., 1., 2., 4., 8., 12. ve 24. saatlerde kan 6rnekleri alindi. Serum tiimér nekrozis faktor-a, interldykin-14, interldykin-10 ve plazma
13,14-dihidro-15-keto-prostaglandin F,, diizeyleri ELISA okuyucusunda; sitratli plazma antitrombin ve fibrinojen diizeyleri koagulometrede;
serum biyokimyasal parametreleri otoanalizérde belirlendi. Etanerseptin fibrinojen diizeyinde diizensiz degisimlere ve 13,14-dihidro-
15-keto-prostaglandin F,,, alkalen fosfataz ile alanin aminotransferaz diizeyinde ylkselmelere neden oldugu belirlendi. Lipopolisakkarit
uygulamasi sitokinler, 13,14-dihidro-15-keto-prostaglandin F,,, fibrinojen, organ hasar belirtecleri ve trigliserit diizeylerinde yiikselmelere
neden olurken, antitrombin seviyesinde diizensiz degisimlere neden oldu. Lipopolisakkarit + etanersept uygulanan grupta sitokinler,
13,14-dihidro-15-keto-prostaglandin F,, ve fibrinojen diizeyinde yiikselmeler, antirombin diizeyinde diizensiz degisimler gozlendi.
Lipopolisakkarit uygulamasi ile ylkselen kreatin kinaz-MB diizeyinin etanersept tarafindan tamamen, timor nekrozis faktor-a ytikselmesinin
kismen engellendigi ancak kanda kalis stiresini uzattigi ve interldykin-10 diizeyini daha fazla yikselttigi belirlendi. Sonug olarak endotoksemide
etanerseptin kalp tUzerindeki koruyucu etkisi ve interldykin-10 dlzeyini ylkseltmesi nedeni ile tek doz uygulamasinin veteriner sahada faydali
olabilecegi belirlendi.

Keywords: Endotoksemi, Etanersept, Sitokinler, Pihtilasma, Prostaglandin

Etanercept - Can It be Used in the Treatment of Endotoxemia?

Ozet

Aim of this study was to investigate that effect of etanercept administration on the concentrations of cytokines, fibrinogen, antithrombin,
13,14-dihydro-15-keto-prostaglandin F,, and biochemical values in the endotoxemia. A totally male 126 Sprague Dawley rats were divided
3 equal groups; lipopolysaccharide (4 mg, IP), etanercept (8 mg/kg, IP) and lipopolysaccharide + etanercept were administered to Group
1, 2, and 3, respectively. Blood samples were collected at 0, 1, 2, 4, 8, 12 and 24 hours after treatments. Serum tumor necrosis factor-a,
interleukin-1, interleukin-10 and plasma 13,14-dihydro-15-keto-prostaglandin F,, levels were measured with ELISA reader, while antithrombin
and fibrinogen levels were measured with coagulometer. Serum biochemical parameters were determined with auto-analyzer. Etanercept
had irregular effect on the fibrinogen levels and it increased PGM, alkaline phosphatase and alanine aminotransferase activities.
Lipopolysaccharide increased cytokines, PGM, fibrinogen, organ damage markers and triglyceride levels, and it had irregular effect on
the antithrombin levels. Increased cytokines, PGM and fibrinogen levels were determined in lipopolysaccharide + etanercept group, but
irregular changes were observed in antithrombin levels. Etanercept exactly depressed the increased creatine kinase-MB level and relatively
depressed the increased tumor necrosis factor-a while it extended the presence of tumor necrosis factor-a, and it increased the elevated
interleukin-10 levels by lipopolysaccharide. In conclusion, when protective effect of etanercept on the heart and increasing effect on the
interleukin-10 levels in the endotoxemia is considered, single dose etanercept may be beneficial in the veterinary medicine.

Anahtar sézciikler: Endotoxemia, Etanercept, Cytokines, Coagulation, Prostaglandin
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GiRiS

Mikroorganizmalarin steril canl dokusunda bulunmasi
sonrasinda canlinin gosterdigi reaksiyona enfeksiyon adi
verilir. Canlinin sistemik dolasiminda bakteri bulunmasina
bakteriyemi, enfeksiyonun sistemik duruma gelmesine ise
sepsis adi verilir. Gram (-) bakteri endotoksinin dolasimda
bulunmasina endotoksemi, gerekli sivi ve sempatomimetik
tedavisi yapilmasina ragmen diizeltilemeyen hipotansiyonun
goruldigl sistemik yangisal cevaba ise septik sok adi verilir.
Bakteri, virlis, mantarile parazitler septik soka neden olabilir
ve 6liim orani %20-80 civarindadir 3.

Gram (-) bakteri hiicre duvarinin bir parcasi olan lipo-
polisakkarit (LPS), endotoksin olarak da adlandirilir. LPS'nin
septik soklarin olusumunda énemli roli bulunmaktadir #°,
Deneysel arastirmalarda uygulanan doz ve uygulama sekline
gore lokal yangilart modellemeden, septik soku modellemeye
kadar degisen aralikta kullanilmaktadir *47, LPS, immunolo-
jide tanimlanan en iyi antijendir. Dolagima yeterince LPS
gectiginde, savunma hiicrelerince yangisal cevap tetiklenir.
Ozellikle monosit ve makrofajlarca ilk cevap olarak timér
nekrozis faktor alfa (TNF-a) ve interloykin-1beta (IL-1()
gibi proinflamatuar sitokinler devaminda ise diger inter-
I6ykinler salinir 28, Salgilanan TNF-a’'nin konakgida hemo-
dinamik degisiklikler, doku hasari, hipotansiyon ve organ
yetmezliklerine neden oldugu bildirilmistir. TNF-a gibi bir
diger proinflamatuar sitokin olan IL-1p diizeyi sepsisli hasta-
larda yliksek tespit edilmistir. Salgilanan IL-13'da, canlida
ates, hipotansiyon ve anoreksi gibi sepsisin bulgularina
neden olmaktadir. Septik soklarda TNF-aile IL-1 birlikte
sinerjik hareket ederek daha agir klinik belirtiler gériilmesine
neden olmaktadir. Sitokin salinimi bir enfeksiyonda normal
immun cevap olarak gelisir. Ancak cok fazla sitokin tiretimiiise
dolasim bozuklugu ve 6liime neden olabilmektedir. Deney-
sel arastirmalarda sistemik TNF-a uygulamalarinin 6lime
neden olabilecegi bildirilmistir 33°, Septik soklarda proinfla-
matuar sitokin (TNF-q, IL-1) salinimindan daha sonra anti-
inflamatuar sitokin olan IL-10 salgilanir. Deneysel arastirma-
larda endotoksemik canlilara IL-10 uygulamasinin TNF-a diize-
yini diistirdigi ve hayatta kalmayi artirdigi belirlenmistir °.

Saglikh canlida kanda pihtilagma yapicilar ile pihtilasmayi
engelleyiciler denge halinde oldugundan pihtilasma sekil-
lenmez. Ancak endotelde olusan hasar veya kandaki degisik-
likler, karacigerden Uretilen protrombini trombine donus-
tlrdr. Trombin de karacigerde Uretilen fibrinojeni fibrine
donustirerek pithtinin olugsmasini saglar. Karacigerde sentez-
lenerek dolasima salinan antitrombin Il (AT) ise trombine
baglanarak antikoagulant etkinlik gosterir. Septik soklarda
koagulasyon uyarildigi icin genellikle kandaki miktari azalir #1°.
Salgilanan proinflamatuar sitokinler, konakgida hiicre diize-
yinde bircok vaskdler ve immunolojik degisikliklere neden
olmaktadir. Etkilenen endotel sistem bir yandan pihtilasmayi
baslatirken diger yandan proinflamatuar sitokin sentezi yapar.
Sitokinler ise pihtilagmayi uyarir. Pihtilasma mekanizmasinin
baslamasi, mikrotrombuslar, yaygin damarici pihtilasma (YDP),

hipoperfiizyon, hipoksi ve 6limle sonuglanan ¢oklu organ
yetmezliklerinin (COY) gelismesini saglar. Septik sokun son
doneminde pihtilasma faktorlerinin yetersizligi nedeniile
kanamalar olusur 3.

Yangili durumlar ve enfeksiyonlarda arasidonik asitten
siklooksijenaz (COX) aracilidi ile prostaglandinler sentezlenir.
COX'in, COX1 ve COX2 olmak lizere iki tipi bulunur. COX1
canhda surekli aktiftir ve biyolojik olarak varligina ihtiyag
duyulur. COX2 ise sitokinler ve yangi etkenlerince uyarilarak
prostaglandin sentezini saglarlar. Uretilen prostaglandinler
ise agri, ates, vazodilatasyon ve 6dem gibi klinik belirtilere
neden olurlar . Enfeksiyonlarda salgilanan TNF-a'nin prosta-
glandin sentezini uyarabildigi, LPS uygulamasi sonrasinda
kan prostaglandin F,, ana metaboliti kabul edilen 13,14-
dihidro-15-keto-prostaglandin F,, (PGM) ylikseldigi ve endo-
toksemilerde olusan serbest radikallerin PGM sentezine ara-
cihk ettigi bildirilmistir 691214,

Septik soklarda 6lim, genellikle COY'den kaynaklanmak-
tadir. COY ise olusan generalize yangi ve YDP'dan kaynak-
lanmaktadir 2. Serum kreatin kinaz-MB (Ck-MB) diizeyi kalp
hasari belirteci, alkalen fosfotaz (ALP), alanin aminotransferaz
(ALT), aspartat aminotransferaz (AST), gamma glutamiltrans-
feraz (GGT) duzeyi karaciger hasari belirteci olarak kabul
edilirken, kreatinin ile kan Gre nitrojen (BUN) diizeyi bobrek
hasari belirteci olarak kabul edilir *. Endotoksemilerde serum
organ hasar belirteclerinin artabilecegi ve trigliserit, distik yo-
Junluklu lipoprotein (LDL) ile ylksek yogunluklu lipoprotein
(HDL) diizeylerinde degisimler olabilecegi ifade edilmistir '#16.

Septik sokun tedavisinde bircok farkli tedavi protokolleri
uygulanmasina ragmen hayatta kalma orani kabul edile-
meyecek dlizeyde yuksektir °. Etanersept (ETA) bir rekombi-
nant fiizyon proteinidir. Onemli proinflamatuar sitokinlerden
olan TNF-a ve TNF@'nin her ikisinin de etkisini engelleyerek
anti-TNF etkinlik gosterir. ETA beseri hekimlikte, ankilozan
spondilitis, Crohn hastaligi, romatoid artritis, juvenil ve pso-
riatik artritis gibi otoimmun hastaliklarin tedavisinde kulla-
nilir 817,

Deneysel endotoksemilerde tedavi amach kullanilan TNF
antagonistlerinin hayatta kalmayi artirabildigi bildirilmistir '@,
Mevcut arastirmada endotoksemilerde olusan asiri proinfla-
matuar sitokin sentezi ' ve TNF'nin 6limciil etkilere neden *'®
oldugu dikkate alindiginda, glukokortikoid kullaniminin
tedavide onerildigi gibi bir digerimmun depresant olan ETA 8
uygulamasinin da tedavide etkili olabilecegdi hipoteze edildi.

Arastirmanin amaci, endotoksemide ETA uygulamasinin,
sitokinler, fibrinojen, AT, PGM, organ hasar belirtecleri ve
bazi biyokimyasal parametrelere etkisini arastirmaktir.

MATERYAL ve METOT

Arastirmada 126 adet eriskin Sprague Dawley irki erkek
rat (170-220 g, Kobay Deney Hayvanlari AS, Ankara, Turkiye)
kullanildi. Arastirma prosediirii Selcuk Universitesi Veteriner
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Fakultesi Etik Kurulunca onaylandi (No:2010/054). Ratlar
3 esit gruba ayrilarak; 1. Gruba LPS (4 mg, periton igi, Escherichia
coli0111:B4, Sigma-Aldrich Chemical, Almanya) '*, 2. Gruba
ETA (8 mg/kg, periton ici, Enbrel® flk., Wheth ilaglari A.S.,
istanbul) % ve 3.Gruba LPS (4 mg, periton ici) + ETA (8 mg/kg,
periton ici) uygulamalari yapildi. Uygulamalardan 6nce 0.
saat ve sonrasinda 1., 2., 4., 8., 12. ve 24. saatlerde ratlardan
tiopental sodyum (70 mg/kg, periton ici, Pental® Sodyum 1
gEnj.Sol,, i.E.Ulagay ila¢ SanayiTiirk A. S., Topkapi, istanbul)
anestezisi altinda kalplerinden kan alindi. Serum TNF-a
(eBioscience Rat TNF-a kit, San Diego, CA, USA), IL-13
(eBioscience Rat IL-1p kit), IL-10 (eBioscience Rat IL-10kit) ve
plazma PGM (13,14-dihydro-15-keto-prostaglandin F,, EIA
kit, Cayman Chemical, Michigan) diizeyleri ticari kit pros-
pektislerine uygun olarak ELISA/spektrofotometre okuyu-
cusunda (MWGt Lambda Scan 200, USA) belirlendi. Sitratli
plazma antitrombin Ill ve fibrinojen diizeyleri koagulometre
(Siemens Sysmex CA 1500 Model, Japonya) ile belirlendi.
Serum Ck-MB, ALP, AST, ALT, GGT, BUN, kreatinin, albimin,
trigliserit, yUksek dansiteli lipoprotein (HDL) ve diistik dansi-
teli lipoprotein (LDL) diizeyleri otoanalizorde (Tokyo Boeki
Prestige 24i, Japonya) belirlendi.

Orneklemenin her zamanlamasinda 5 adet rattan elde
edilen veriler ANOVA ve Tukey testi ile degerlendirildi (SPSS
10.0). P<0.05 degeri istatistiki agidan dnem siniri olarak kabul
edildi.

BULGULAR

Serum sitokin, plasma koagulasyon ve PGM parametre-
leri Tablo 1'de, organ hasar belirtecleriile diger biyokimyasal
parametreler Tablo 2'de sunuldu. LPS grubunda toplam 3
rat ve LPS + ETA grubunda 2 rat 6ld{.

ETA uygulamasinin sitokin ve AT diizeylerine etkisinin
olmadig, fibrinojen diizeyinde diizensiz degisimlere neden
oldugu ve uygulama sonrasi 1. saatte PGM diizeyinde ytiksel-
meye neden oldugu belirlendi. LPS uygulamasinin sitokin,
PGM vefibrinojen diizeylerinde yiikselmelere neden oldugu
ve AT seviyesinde diizensiz degisimlere neden oldugu tespit
edildi. LPS + ETA uygulamasinin serum sitokin, PGM ve fibri-
nojen diizeyinde yiikselmelere, AT diizeyinde diizensiz degi-
simlere neden oldugu tespit edildi. ETA uygulamasinin, LPS’
nin neden oldugu TNF-a yukselmesini kismen engelledigi
ancak TNF-a’'nin kanda kalis stiresini uzattigi ve IL-10 diizeyini
daha fazla yukselttigi belirlendi (Tablo 1).

ETA uygulamasinin ALP ve ALT diizeyini ylkselttigi belir-
lendi. LPS uygulamasinin kalp, karaciger ile bobrek hasar
belirtegleri ve trigliserit diizeyinde ylikselmelere neden
oldugu, Ck-MB diizeyinde olusan yiikselmenin ETA tarafindan
engellenirken, ylkselen diger biyokimyasal parametreler
Uzerine ETA'nin olumlu etkisinin bulunmadigi gézlendi (Tablo
2). Albimin, kreatinin, HDL ve LDL diizeyinde belirlenen

Table 1. Effect of etanercept on the cytokines, coagulation values and 13,14-dihydro-15-keto-prostaglandin F,, levels

Tablo 1. Etanerseptin sitokinler, koagulasyon parametreleri ve 13,14-dihidro-15-keto-prostaglandin F,, diizeylerine etkisi

Ornekleme Zamanlan
Parametreler Gruplar
0. saat 1. saat 2. saat 4. saat 8. saat 12. saat 24, saat
ETA BLD BLD BLD BLD BLD BLD BLD
TNFa pg/mL LPS BLD 5086+416° 4217+343° 351+55.3° BLD BLD BLD
ETA+LPS BLD 1230+368* 95141222 159943512 1059+2632° 461+37.4° BLD
ETA BLD BLD BLD BLD BLD BLD BLD
IL-1B pg/mL LPS BLD BLD 812+177 1504+142 1347+310 644+433 BLD
ETA+LPS BLD BLD 497+166%° 1317£257° 1258+334° 7894198 251+102°
ETA BLD BLD BLD BLD BLD BLD BLD
IL-10 pg/mL LPS BLD 146+58.2 552+537 544+186 1007+498 865+280 376+141
ETA+LPS BLD BLD 17574376 126+126¢ 608+411b¢ 3344+304° 1263+550
ETA 141+10.3 156+0.74 146+12.2 431+282 151£8.32 169+2.71 156+8.29
AT % LPS 152+10.1* 126+26.7* 160+4.34° 141+7.66*° 96.5+15.8° 12227 2745 169+2.71°
ETA+LPS 157+7.35b 160+3.06° 167+1.35° 110+13.0¢ 286+13.3° 115+11.6< 147+12.4bd
ETA 108+9.45° 198+53.0® 576+235° 323+9.72% 123+76.3° 358+40.1% 342+17.4%
Fibrinogen mg/dL | LPS 112+15.9% 73.8+22.7¢ 465+116° 920+26.3° 206+52.0% 322+18.6° 358+40.1°
ETA+LPS 97.2+13.8¢ 98.7+£25.9¢ 908+36.5° 457+127° 94.4+19.9¢ 65.1+65.1° 293+10.55
ETA 62.1+£23.1° 773+157° 282+55.9° 109+24.5° 37.6+£15.5P 86.4+22.6° 102+14.1°
PGM pg/mL LPS 66.3£16.2° 235+50.9° 380+178° 270+114° 1956+685° 656269 116+46.0°
ETA+LPS 60.1+18.7° 184+70.7° 389+161%° 283+87.1%° 860+383%° 1571+559° 824+396°°
@€ Ayni satirdaki farkli harfler istatistiki agidan nem arz eder (P<0.05), BLD; belirlenemedi
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Table 2. Effect of etanercept on the serum organ damage markers and some biochemical values

Tablo 2. Etanerseptin serum organ hasar belirtecleri ve bazi biyokimyasal parametrelere etkisi

Ornekleme Zamanlan
Parametreler Gruplar
0. saat 1. saat 2. saat 4. saat 8. saat 12. saat 24, saat
ETA 171£13.9% 252+62.9%° 294+37.7° 203+21.4% 209+30.3% 131+13.4° 231+30.6%°
Ck-MB (U/L) LPS 643+190° 335+80.0° 491£153° 580+86.9° 1246+230° 643+97.1%° 390+150°
ETA+LPS 182+17.8 274+50.3 580++138 512+69.4 469+66.4 542+60.2 577+168
ETA 143+8.62° 2455+110° 281+50.8° 208+51.8° 165+20.8° 206+39.4° 114+18.3°
ALP (U/L) LPS 139+27.5° 379+70.3% 668+183° 350+81.1%° 177+34.8° 186+19.1° 221+27.6°
ETA+LPS 112+£18.1° 399+77.6° 1565+346° 613+429%° 204+32.2° 328+61.9° 307+63.7°
ETA 92.0+5.44%° 120+13.4° 92.6+15.9%° 78.0£10.1%< | 48.4+6.45" 40.8+6.25¢ 45.8+6.66¢
ALT (U/L) LPS 128+20.2° 106+21.1° 94.4+6.61° 425+70.9° 953+246° 321+48.2° 121+47.2°
ETA+LPS 71.8+14.7 104+6.07 104+21.5 321+90.3 251+109 314+58.2 176+51.5
ETA 1134£9.69* 159+15.22 165+19.1° 136+11.6% 81.6+1.43° 75.0+7.12° 79.6+£11.4°
AST (U/L) LPS 186+32.8¢ 146+12.8¢ 175+12.9¢ 645+124°° 888+139° 347+76.6" 224+112¢
ETA+LPS 94.8+11.4° 204+32.8%® 171£20.4% 403+72.1%° 30041022 488+68.3* 427+116*
ETA 0.20+0.20 0.00+0.00 0.80+0.48 0.00+0.00 0.40+0.40 0.20+0.20 0.00+0.00
GGT (U/L) LPS 0.20+0.20° 0.20+0.20° 1.00+0.31%° 1.40+0.40%° 3.80+1.01% 13.4+6.42° 7.40+4.23%®
ETA+LPS 0.20+0.20° 0.40+0.24° 0.60+0.24° 0.80+0.48° 3.60+0.74° 12.0+3.68° 11.8+4.06°
ETA 4.16+0.08 4.08+0.09 4.08+0.34 3.96+0.08 3.46+0.24 3.92+0.04 3.44+0.16
Albimin (g/dL) LPS 4.66+0.19° 3.48+0.08° 3.84+0.08° 3.34+0.06° 3.34+0.10° 3.44+0.18° 3.54+0.20°
ETA+LPS 4.32+0.12° 3.60+0.12 3.96+0.16% 3.46+0.15° 3.18+0.28° 3.60+0.16% 3.16+0.19°
ETA 0.39+0.01%° 0.40+0.012° 0.39+0.02% 0.43+0.04° 0.44+0.03° 0.32+0.03% 0.28+0.01°
Kreatinin (mg/dL) LPS 0.59+0.08 0.52+0.03 0.40+0.02 0.45+0.04 0.72+0.11 0.45+0.04 0.50+0.16
ETA+LPS 0.34+0.03° 0.40+0.02° 0.39+0.04° 0.37+0.02° 0.47+0.08% 0.46+0.05° 0.88+0.20°
ETA 53.8+1.88" 69.4+2.97° 65.0£3.28%° | 57.8+4.21%¢ 49.8+2.22¢ 58.8+2.13%%¢ 49.4+3.41¢
BUN (mg/dL) LPS 59.2+3.58¢ 72.6+3.29¢ 66.2+6.52¢ 97.2+6.41< 140£17.25 171£12.2° 264+26.6°
ETA+LPS 55.4+3.29¢ 68.6+3.66° 83.4+5.50% 94.0+4.06 109+11.4%< 164+8.53 195+52.8°
ETA 39.0+5.54%* 39.8+9.10% 19.8+2.72° 32.0+5.81° 41.0£7.50* 68.0+2.56° 52.0+13.7%
Trigliserit (mg/dL) LPS 86.2+16.4¢ 42.8+7.29¢ 101+11.7¢ 120+15.55 141+45.05 403+70.6* 295+66.6%°
ETA+LPS 30.2+7.13° 38.6+7.60° 64.6+6.48° 121426.5% 172+33.8% 278+84.32 142+41.8%®
ETA 49.8+4.75° 47.0+2.68° 45.2+2.03* 37.2+4.37%® 41.4+4.09* 37.8+3.38* 29.6+4.76°
HDL (mg/dL) LPS 49.2+2.92° 39.4+2.58%¢ | 40.8+2.37% 30.4+2.13" 36.6+6.85 25.4+2.48" 23.2+3.81°¢
ETA+LPS 47.4+4.87° 41.842.33% 42.2+3.27% 32.0+4.00%¢ 28.8+5.08" BRIOESIRVEES 16.2+3.13¢
ETA 8.00+1.92° 6.40+0.50% 8.00+0.63° 6.60+0.40%° 5.00+0.44% 4.40+0.50%° 3.20+0.37°
LDL (mg/dL) LPS 8.00+0.70 6.60+0.74 11.0+3.03 6.40+0.81 11.0£2.30 11.8+1.39 15.6+3.62
ETA+LPS 5.20+0.37° 6.20+0.96°° 8.00+1.14% 6.60+1.07° 7.60£1.02% 10.8+1.24* 10.2+1.85®
a-d: Ayni satirdaki farkli harfler istatistiki agidan 6nem arz eder (P<0.05)

istatistiki degisimlerin ise saglikli ratlar icin bildirilen referans
degerler arasinda oldugu tespit edildi 162",

TARTISMA ve SONUC

Deneysel modellemelerde, sistemik LPS uygulamasi sonra-
sinda, septik sokta g6zlenen klinik ve laboratuar bulgulari-
nin tamami gozlenebilmektedir. Buzagilara LPS uygulamasi
sonrasinda klinik olarak ates ytikselmesi, solunum sayisinda

artis, tasikardi, diyare, depresyon ve istahsizlik gibi belirtiler
g06zlendigi bildirilmistir ”. Ayrica doza bagli olarak %70'in
Uzerinde 6luimler gozlenebilmektedir 2*.Laboratuar bulgulari
olarak serum heptaglobulin, serum amiloid A7, sitokin, ade-
nozin deaminaz '*'%, nitrik oksit > kalp, karaciger, bobrek
hasar belirteclerinde artis %%, oksidatif stres 23° ve koagu-
lasyon parametrelerinde degisimler ' gézlenmektedir. Yeni
bircok tedavi protokolleri uygulanmasina ragmen, 6lim orani
ise hala cok ylksek diizeylerdedir °3'.
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ETA uygulamasinin sitokinler Gzerine etkisi belirlenmez-
ken, LPS uygulamasinin serum TNF-q, IL-1(3 ve IL-10 diizey-
lerini yUkselttigi belirlendi (Tablo 1). Gram negatif bakteri-
lerin hiicre duvarinin bir komponenti olan LPS'nin sistemik
uygulamasi sonrasinda serum sitokin dizeylerinde artislar
gozlendigi bildirilmistir 33, Endotoksemilerde 6nce pro-
inflamatuar sitokinlerin (TNF-q, IL-1() salgilandigi, hastaligin
siddeti ile TNF-a arasinda korelasyon oldugu ve enfeksiyo-
nun devaminda ise tepki olarak antiiflamatuar sitokinlerin
(IL-10) salgilandigr bilinmektedir. Septik soklarda anti-TNF
uygulamalarinin faydal olabilecegi ifade edilmistir °. LPS
uygulamasi sonrasi serum diizeyi 1. saatte 5086 pg/mL ¢ikan
TNF-a konsantrasyonunun, ETA uygulamasi ile 1230 pg/mL’
ye distugu belirlendi (Tablo 1). ETA'nin TNF-a Gzerindeki
baskilayici etkisi anti-TNF-a etkinliginden kaynaklanabilir 7.
Mevcut arastirmada ETA uygulamasinin, LPS tarafindan sen-
tezi uyarilan TNF-a’nin daha uzun sire (4 saatten 12 saate
kadar) dolasimda kalmasina neden oldugu belirlendi (Tablo
1). Benzer sekilde endotoksemik ratlara ETA uygulamasi
sonrasi serum TNF-a diizeyinin deney siresince genellikle
LPS grubundan daha yiiksek diizeylerde kalmasina neden
oldugu bildirilmistir. Guo ve ark.' tarafindan yapilan bu
arastirmada yuksek diizeylerde 6l¢imu yapilan TNF-a’nin
ise biyolojik olarak aktif olmadigi bildirilmistir. Endotokse-
milerde ilk donemde TNF-aiile birlikte yikselen IL-1p diizeyi
Uzerine, ETA'nin belirgin etkisinin olmadigi gézlendi (Tablo
1). ETA uygulamasinin TNF-a’'nin neden oldugu nitrik oksit
senteziniengellerken, IL-1B'nin neden oldugu nitrik oksit
sentezini engelleyemediginin bildirilmesi **, ETA'nin segici
anti-TNF-a etkinliginin bir sonucu olarak IL-1(3 sentezi lize-
rine etkisinin olmadigini da agiklayabilir. Endotoksemilerde
ilk salgilanan proinflamatuar sitokinlere tepki olarak sonra-
dan salgilanan antiinflamatuar sitokin IL-10 diizeyini ETA
uygulamasinin bazi 6rnekleme zamanlarinda daha da artir-
digi belirlendi (Tablo 1). Doku kultirinde LPS ile uyarilan
monositlerden IL-10 sentezi Gzerine ETA'nin etkisinin olma-
digi bildirilmistir *. In vivo ve in vitro arastirmalardan her
zaman birbiri ile uyumlu sonuglar elde edilemeyecegi iyi
bilinen bir gercektir. Ozellikle endotoksemi gibi bircok endo-
jen maddenin katildigi sistemik reaksiyon distiniildiigiinde,
endotoksemiyi in vitro testlerle degerlendirilerek sonuca
varmak oldukga zordur. ETA'nin IL-10 sentezini artirici etkisi
dolayli olmakla birlikte antiinflamatuar etkinlige sahip oldu-
gunu gostermektedir. Septik soklu insanlarda anti-TNF-a
etkili Griniin hayatta kalma Gzerine etkisinin incelendigi bir
arastirmada, hayatta kalmayi artirmadigi, 28 glin sonunda
6liim oranini doza bagli olarak artirabilecedi bildirilmistir *’.
Doza bagl 6limin muhtemel nedeniise immun sistemin
baskilanmasidir. Beseri hekimlikte yogun bakim tnitelerinin
veteriner hekimlige gére daha donanimli olmasi ve medikal
tedavinin daha glicli yapilabilmesi nedeni ile hastalar 28
glin kadar yasatilabilmektedir. Ancak veteriner hekimlikte
septik sokluhastalarin 28 glin stiresince yogun bakim {inite-
lerinde bulundurulmasi pratikte mimkun degildir. Genel-
likle bir hafta icinde vakalarda iyilesme veya 6lim gozlen-
mektedir. Veteriner hekimlik alaninda, beseri hekimlikteki
kadar uzun sureliilag kullanimi miimkiin olmadidiigin beseri

hekimlikte gozlenen immun sistemin baskilanmast ile olum-
suz etkiler veteriner hekimlikte gézlenmeyebilir. Ratlarda
yapilan arastirmada '8 septik sokta tek doz ETA uygulama-
sinin hayatta kalmayi artirdiginin belirlenmesi bu distinceyi
desteklemektedir.

LPS uygulamasinin AT diizeyinde dlizensiz degisimlere,
LPSile birlikte ETA uygulamasinin ise AT diizeyinde 4. saatte
dismeye (P<0.05), 8. saatte yiikselmeye (P<0.05) ve deney
sonunda normal diizeylere diismesine neden oldugu belir-
lendi (Tablo 1). Septik soklu hastalarda koagulasyonun uyaril-
masi sonucu AT diizeyinin genellikle azaldigi ° ve deneysel
endotoksemide AT diizeyinin ilk uygulama sonrasinda dis-
tiglu devaminda normal degerler diizeyine yikseldigi bil-
dirilmistir . ETA uygulamasi sonrasinda fibrinojen diizeyinde
diizensizdegisimler gozlenirken, LPS uygulamasi sonrasi
oncedisme (P>0.05),sonrasindaylikselmelere (P<0.05)
neden oldugu ve LPS ile birlikte ETA uygulamasinin diisme
olmaksizin ylikselmelere neden oldugu belirlendi (Tablo 1).
LPS uygulamasi sonrasinda fibrinojen diizeyinde 6nce diisme
sonraylkselmeler gozlendigi bildirilmistir '°. Fibrinojen ve
AT dlizeyinde gozlenen dnce diisme ve sonrasinda yuksel-
meler, LPS uygulamasi sonrasinda baslayan YDP ile tiiketi-
minin artmasindan veya hasara ugrayan karaciger nedeni
ile sentezlerinin azalmasindan kaynaklanabilir. Mevcut aras-
tirmada ETA uygulamasiile LPS'nin neden oldugu fibrinojen
dizeyindeki disme engellendi (Tablo 7). Bu durum ETA
uygulamasinin kismen de olsa YDP engellemesinden kaynak-
lanabilir. ilerleyen 6rnekleme zamanlarinda LPS ile LPS+ETA
gruplarinda gozlenen fibrinojen yiikselmeleri (Tablo 1) ise
akutfaz proteinleri olarak da kabul edilen pihtilasma faktor-
lerinin enfeksiyona karsi verdigi cevaptan kaynaklanabilir.
Enfeksiyon durumunda karacigerden akut faz proteinlerinin
sentezinin uyarildigi ve fibrinojen diizeyinin normal diize-
yinin 2-10 katina kadar yiikselebildigi bilinmektedir 3.

Bakteriyel etkenlerce sentezi uyarilabilen PGM'nin, ETA
grubunda 1.saat, LPS grubunda 8.saat ve LPS+ETA grubunda
12. saatte yuksek tespit edildi (Tablo 7). Kan PGM diizeyi endo-
toksemi 2™ ve genital sistem enfeksiyonlarinda 3 yiiksek
tespit edilmistir. Endotoksemide olusan serbest radikallerin
COX2 tizerinden katalizledigi bir reaksiyon sonucu PGM sen-
tezinin olusabilecegi bildirilmistir 2. Antiinflamatuar etkin-
ligi kabul edilen ETA'nin, saghkh ratlarda 1. saatte PGM
miktarinin artirdigi tespit edildi (Tablo 1). ETA'nin saghkl ve
enfekte canlilarin PGM degerleri Gizerine etkisi ile ilgili kaynaga
ulasilamadi. Ancak ETA'nin anti-TNF etkinligi disintlda-
glnde, PGM diizeyini artirici etkisini agtklamak mimkdin
goriinmemektedir. Saglikli ratlarda 1. saat 6rnekleme zama-
ninda tespit edilen PGM yiikselmesinin olusan bireysel farkli-
liktan kaynaklanabilecegi dustiniildi. ETA uygulamasinin
COX ekspresyonunu engelleyici etkisinin varligi bulunma-
sina “*2ragmen, LPS ile sentezi uyarilan PGM diizeyinin
ETA tarafindan baskilanamadigi belirlendi (Tablo 1). Yapilan
kaynak taramalarinda ETA'nin PGM konsantrasyonu Uzerine
dogrudan etkisi ile bir kaynaga ulasilamadi. Ancak mevcut
ve diger arastirmalarin **2 sonuclari birlikte degerlendiril-
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diginde, mevcut arastirmada ETA'nin LPS'nin neden oldugu
PGM artisi engelleyememesinin nedeni, ETA'nin dozuna bagh
olabilecegi gibi ETA'nin antiprostagalandin etkinliginden
s0z etmek icin sadece ekspresyon calismalarinin yeterli ola-
mayabilecegi ifade edilebilir.

Mevcut arastirmada kalp hasari belirteci kabul edilen
serum Ck-MB duzeyinin, ETA grubunda saglikli ratlar igin
ifade edilen degerler arasinda kaldigi, LPS uygulamasinin
dizeyini yukselttigi (P<0.05) ve ETA uygulamasinin LPS'nin
neden oldugu artisi engelledigi belirlendi (Tablo 2). Septik
soklu hastalarda miyokardial disfonksiyon olustugu %3 ve
serum kalp hasari belirteglerinin yiikseldigi bildirilmistir 443,
Septik sokta olusan kalp hasarinin nedeni tam olarak bilinme-
mekle birlikte, Uretilen sitokinlerin kalpte dogrudan depresor
etki gOstererek ve apoptozise neden olarak miyokardial dep-
resyona neden olabilecedi bildirilmistir 2**, Mevcut arastir-
mada kullanilan ETA'nin anti-TNF etkinligi disinildiginde
(Tablo 1), endotoksemilerde salgilanan sitokinlerin neden
oldugu kalp hasarini engellemede TNF antagonisti tirlinlerin
faydali olabilecegi ifade edilebilir.

Mevcut arastirmada serum karaciger hasar belirtecleri
ALP, AST, ALT ve GGT diizeylerinin LPS uygulamasi sonrasinda
yukseldigi belirlendi (Tablo 2). Yapilan deneysel modelle-
melerde de serum karaciger hasar belirteclerinin ylksel-
digi bildirilmistir “45. LPS uygulamasi sonrasinda karacigerin
oksidatif hasara, kalp ve bobrege gore daha duyarli oldugu #
ve karaciger Kupffer hiicreleri ile hepatositlerin dolasimda
bulunan LPS'yi kendi icinde hizli bir sekilde biriktirip elimi-
nasyonunu sagladigi bildirilmistir. Detoksifikasyon esnasinda
olusan nekrozlarise karaciger hasarina neden olabilmek-
tedir **. Endotoksemide ETA'nin kalpte gosterdigi koruyucu
etkiyi, karaciger hasarini engellemede gosteremedigi belir-
lendi (Tablo 2). Karaciger LPS'nin viicuttan uzaklastiriimasinda
rol alan en 6nemli organdir ve safra ile atilimini saglar. Ayrica
karaciger Kupffer hiicrelerinin de dolasimdaki LPS'nin uzak-
lastirilmasinda rol aldigi ve bu esnada karacigerde yangi
mediatorleri Grettigi bildirilmistir . Karaciger hasarinin engel-
lenmemesi sitokinlerden bagimsiz olarak, LPS'nin dogrudan
ve Kupffer hiicrelerinin Urettigi yangi mediatorleri Gretmesin-
den kaynaklanabilir.

Mevcut arastirmada LPS uygulamasinin bébrek hasar
belirteci BUN diizeyini ylkselttigi belirlendi (Tablo 2). Pro-
inflamatuar sitokinlerin (TNF-q, IL-1p) bobrek epitelinde
apoptozis ile nekroza neden oldugu ? ve endotoksemide
gelisen hipoperflizyon, mikrotrombiisler ile lokal nekrozla-
rin bébrek hasarina neden olabilecegi bildirilmistir 3. Deney-
sel LPS uygulamalarinda serum bobrek hasar belirteclerinin
yukseldigi ifade edilmistir *>¢. LPS tarafindan yukseltilen
BUN diizeyinin, ETA tarafindan kismen dasirtldigi belir-
lenmesine ragmen, saglikh ratlar icin bildirilen diizeylere
indiremedigi belirlendi (Tablo 2). isemi-reperfiizyon sonrasi
yiikselen BUN diizeyinin, ETA tarafindan dustirlildig i, ancak
kontrol degerlere inmedigi bildirilmistir #’. ETA'nin bébrek
koruyucu etkisi, TNF-a'nin bobreklerde neden oldugu apop-
tozis ve nekrozlari engellemesinden kaynaklanabilir.

LPS uygulamasi sonrasinda trigliserit dlizeyinin yuksel-
digi, ETA uygulamasinin ise artisi kismen engelledigi ve aras-
tirma sonunda saglikli degerlere distrdiigu belirlendi (Tablo
2). Endotoksemilerde yiikselen trigliserit diizeyinin #3484,
hepatik lipogenezisin artmasi ve trigliserit klerensinin azal-
masindan kaynaklanabilecegi bildirilmistir *°. Farkli hasta-
liklarda ETA uygulamasi sonrasinda trigliserit dlizeyinde
etkilenmenin olmadigi *' veya ylikselmeler *2 g6zlendigi
bildirilmistir. Bu sonu¢ ETA'nin trigliserit Gzerindeki etkisinin
hastaligin tipine gore farklilik gosterebilecegini gostermektedir.

Sonug olarak veteriner hekimlik alaninda septik soklu
vakalarda tek doz ETA uygulamasinin faydali olabilecegi ifade
edilebilir. Ancak hayvan tirlerine gére dozaj rejimi tizerine
arastirmalar yapilmalidir.
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Tiirkiye'de Kiiltiirii Yapilan Gokkusagi Alabaliklarinda
(Oncorhynchus mykiss Walbaum, 1792) infeksiy6z Pankreatik
Nekrozis Virus Varliginin Tespiti Uzerine Bir Arastirma !
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* Gida Tarim ve Hayvancilik Bakanligi, Veteriner Kontrol Enstitiisi, Viroloji Laboratuvari TR-23200 Elazig - TURKIYE

Makale Kodu (Article Code): KVFD-2012-7396

Ozet

Bu calismada, Turkiye'nin farkh bolgelerindeki gokkusagd alabalik ciftliklerinde infeksiy6z pankreatik nekroz virusunun (IPNV) varhg
arastirlmistir. Bu amacla, Aralik 2010 ile Mart 2011 tarihleri arasinda, 30 alabalik ciftligindeki anaglardan 47 seminal sivi, 62 ovarial sivi
alinmis ve 134 yavru alabaliktan olusan toplam 243 izolasyon materyali temin edilmistir. Virus izolasyonu icin izolasyon materyallerinin
BF-2 (Bluegill fry-2) hiicresinde iki pasaji yapilmistir. Sitopatik effekt (SPE) gosteren hiicre kiltlr siipernatantlari, IPNV identifikasyonu
icin antijen enzyme linked immunosorbent assay (Ag-ELISA) metodu ile analize tabi tutulmustur. Bitiin izolasyon materyallerine,
hiicre kiiltlrl izolasyonu testiyle karsilastirmak amaciyla Ters transkriptaz-polimeraz zincir reaksiyonu (RT-PZR) testi de uygulanmistir.
Toplam 243 izolasyon materyalinin 26’sindan (%10.7) IPNV izole edilmistir. izolasyon materyali alinan 11 ilin 7’sinde (%63.6) ve toplam
30 citligin 17’sinde (%56.6) IPNV varlidi tespit edildi. Ayrica, virus izolasyon yontemine gdre daha ucuz ve daha hizli bir metot olan RT-
PZR testinin, IPNV'nun direkt dokudan tanisinda alternatif bir metot olarak kullanilabilecegi belirlenmistir.

Anahtar sézciikler: infeksiyz pankreatik nekroz viriisii (IPNV), Gékkusagi alabaligi, Virus izolasyonu, RT-PZR, ELISA

A Study on the Presence of Infectious Pancreatic Necrosis
Virus Infections in Farmed Rainbow Trout
(Oncorhynchus mykiss Walbaum, 1792) in Turkey

Summary

In this study, the presence of infectious pancreatic necrosis virus (IPNV) was investigated in farmed rainbow trout in different
regions of Turkey. For this purpose, total of 243 isolation materials (47 seminal fluids, 62 ovarian fluids and 134 fingerling) were
collected from 30 farms in the period of December and March 2010-2011. Isolation materials were passaged twice in BF-2 (Bluegill
fry-2) cell cultures for virus isolation. The cell culture supernatants showed cytopathic effect (CPE) were tested by antigen-capture
enzyme linked immunosorbent assay (Ag-ELISA) for IPNV identification. All isolation materials were tested also by reverse transcriptase
polymerase cahin reaction (RT-PCR) in order to compare with the test of the viris isolation. IPNV was detected from 26 (10.7%) of total
243 isolation materials obtained from 17 (56.6%) of 30 farms in 7 (63.6%) of 11 provinces. In addition, that RT-PCR test can be used as
an alternative method in the IPNV-diagnosis by directly tissue-testing due to less expensive and faster than the virus isolation method
was determined.

Keywords: Infectious Pancreatic Necrosis Virus (IPNV), Rainbow Trout, Virus isolation, RT-PCR, ELISA
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ve i¢c Anadolu bélgelerinde yapilmaktadir .

infeksiydz pankreatik nekrozis virusu (IPNV), Birnaviridae
familyasinda Aquabirnavirus genusunda yer almakta olup,
ortalama 60 nm capinda, ikosahedral simetrili, zarfsiz, iki
segmentli ve cift iplikcikli RNA'ya sahiptir 2. Virus, degisik
balik tirlerinde pankreas nekrozu ile karakterize olan bulasici
ve sistemik bir hastalik olusturmaktadir. Hastalik, 6zellikle
yavru ve geng salmonid baliklarda yiiksek mortalite ile sey-
retmektedir 2. infeksiy('jz pankreatik nekrozis viriis (IPNV)
enfeksiyonu, klinik veya subklinik enfeksiyon seklinde gordil-
mektedir. Her iki durumunda enfeksiyonu atlatip sag kalan
baliklar, hayat boyu enfeksiyonu tastyici olarak kalmaktadir 3.
Enfeksiyonun ortaya ¢ikmasinda suyun sicakligi, oldukca
onemli bir etkendir. Enfeksiyon, genellikle suyun sicakhgi-
nin 12°C'nin altina diistiigli zamanlarda ortaya ¢cikmaktadir “.
IPNV'nin teshisinde virus izolasyonu, enzyme linked immu-
nosorbent assay (ELISA) ve molekiiler teknikler gibi pek cok
metot kullanilmaktadir >5.

Uretimi yapilan baliklarda IPNV 'nin varhgi, diinyanin
bircok tlkesinde '® oldugu gibi Turkiye'de de bildirilmis-
tir #1714, Degirmenci ve ark."?tarafindan, 2003-2008 yillari
arasinda Ege, Marmara, ic ve Giineydogu Anadolu bélge-
lerinden, enfeksiyonun salgin halde gorialdiguisletmeler-
den alinan hasta yavru gokkusagi alabalik rneklerinin viro-
lojik muayenesi sonucunda toplam 21 IPNV susu izole edil-
mistir. Toplu ve ark.', bir alabalik isletmesinde istahsizlik ve
ylizme bozuklugu gosteren baliklarin nekropsisinde her-
hangi bir belirtiye rastlamamalarina ragmen, RT-PZR ile IPNV
varligini tespit etmislerdir. Tatl sulardaki gokkusad alabalik-
larinda IPNV izolasyonu ile ilgili yapilan bir calismada ™
ise, Orta ve Dogu Karadeniz Bolgesi'ndeki alabalig ciftlikle-
rinden temin edilen yavru ve porsiyon (3-500 g) baliklariana-
lize tabi tutulmus ve IPNV izole edilmistir.

IPNV enfeksiyonu, ortaya ciktigi alabalik isletmelerinde
bliylik ekonomik kayiplara yol agtigi gibi, ayni zamanda
uluslararasi ticarette de bazi kisitlamalarin uygulanmasina

neden olmaktadir. Bu konuda OIE ve Avrupa Birligi direktifleri
ile Gida Tarim ve Hayyvancilik Bakanligi tarafindan hazirlanan
Hayvan Hastaliklari ile Miicadele ve Hayvan Hareketleri Kont-
rolii genelgesinde ihbari mecburi balik hastaliklari ve IPNV
enfeksiyonlarina duyarli tiirler arasinda Oncorhynchus mykiss’
in oldugu belirtilmis ve hastaliklarla miicadele ve kontrol
altina alinmasinda belirleyici kurallar konulmustur '>.

Yapilan literatlir taramasinda, bugtine kadar Turkiye'de
gokkusagi alabalik ciftliklerinde IPNV enfeksiyonunun
varligi ve yayginligini vaka bazinda veya bolgesel olarak aras-
tiran calismalar ' yapilmis, izolasyon materyali olarak da
sadece baliklar kullaniimistir. Ancak, farkli bolgeleri ele alarak
Turkiye'deki genel durumu ortaya koyan, ayni zamanda yavru
alabaliklarin yaninda, anag baliklara ait seminal ve ovarial sivi-
larin izolasyon materyali olarak kullanildigi herhangi bir calis-
maya rastlanilmamistir. Bu ¢alismada, bir taraftan Tirkiye'-
nin farkl bolgelerinde bulunan gokkusadi alabalik ciftlikle-
rindeki IPNV enfeksiyonunun varliginin ve yayginliginin aras-
tinlmasi, diger taraftan da izolasyon materyali olarak yavru
alabaliklarin yani sira, anag alabaliklara ait seminal ve ovarial
sivilarinin kullanilmasi amaglanmistir.

MATERYAL ve METOT

Yavru Alabalik, Alabalik Seminal ve Ovarial Sivilar

Galismada kullanilan yavru alabalik, anag alabaligi semi-
nalve ovarial sivilari, Dogu, Giineydogu, Akdenizve ic Anadolu
bolgelerinde bulunan toplam 11 ilde (Elazig, Malatya, Sivas,
Mus, Bitlis, Erzincan, Tunceli, Sanliurfa, Kahramanmaras,
Erzurum, Mardin) tath su kaynaklari Gzerinde kurulmus
toplam 30 gokkusagi alabalik ciftliginden temin edilmistir.
Bu ciftliklerden, izolasyon materyali elde etmek amaciyla,
su sicakh@inin 12°C'nin altina distigi Aralik 2010 - Mart
2011 déneminde 670 yavru alabalik (1-5 g), 235 seminal sivi
ve 310 ovarial sividan olusan toplam 1215 numune alinmig-
tir (Tablo 1).

Tablo 1. Gokkusadi alabalik ciftliklerinden alinan izolasyon materyallerinin illere gére dagilimi

Table 1. Distribution of the isolation materials obtained from the rainbow trout farms according to the provinces

iller isletme izolasyon Materyallerinin Sayilari Toplam
Sayisi Yavru Alabalik Seminal Sivi Ovarial Sivi Izolasyon Materyali
Elazig 4 24 6 8 38
Malatya 4 37 6 9 52
Sivas 6 44 10 11 65
Mus 1 2 4 6
Bitlis 2 3 6
Erzincan 2 4 4 6 14
Tunceli 1 2 2 4
Sanhurfa 2 4 3 =
Kahramanmaras 3 7 5 7 19
Erzurum 4 9 6 7 22
Mardin 1 3 - - 3
Toplam 30 134 47 62 243
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izolasyon Materyalleri

Yavru baliklarin kuyruklari kesildikten sonra tim bahk
izolasyon materyali olarak kullanilmistir. Bu yavru balik-
lardan 5'er adedi ile birer izolasyon havuzu olusturulmus-
tur. Ayni sekilde alabalik isletmelerine ait anag¢ baliklarin-
dan alinan seminal ve ovarial sivilarin 5'er adedi ile de
izolasyon havuzlari olusturulmus, bdylece 134 yavru ala-
balik izolasyon materyali, 47 seminal sivi izolasyon mater-
yali ve 62 ovarial sivi izolasyon materyalinden olusan top-
lam 243 izolasyon materyali elde edilmistir (Tablo 1). Bu
doku materyalleri antibiyotikli PBS icinde 4°C'de parca-
layici yardimiyla homojenize (MagNa Lyser (Roche,
Mannheim, Germany) edildikten sonra 3.000 rpom'de 15 dk.
santriftjedilmistir. Elde edilen siipernatantlar, 0.45 um capli
enjektor filtreden gecirilmistir. Ayrica, siipernatantlardan
sterilite kontrolii icin de &rnekler alinmistir. Ornekler, daha
sonra hiicre kiltiri inokulasyonu ve RT-PZR asamalarinda
kullanilmak (izere -80°C'de muhafaza edilmistir.

Hiicre ve Virus

Materyallerin izolasyonunda kullanilan BF-2 (Bluegill
fry-2) doku kaltiirt hiicreleri ve kontrol viruslari ulusal refe-
rans laboratuar olan Bornova Veteriner Kontrol Ensti-
tisi’'nden temin edilmistir. Hiicre ve virus Uretiminde
%1 Penisilin (10.000 U/ml) - Streptomisin (10 mg/ml) -
Amfoterisin B (0.025 mg/ml) sollisyonu ve 1 M Hepes iceren
DMEM (Dulbecco’s Modified Eagle’s Medium) ile %10 fotal
dana serumu kullaniimistir.

Virus izolasyonu

BF-2 hiicreleriyle kaplanmis 24 kuyucuklu makropleyt-
lere izolasyon materyallerinin 1/10 ve 1/100'lik dilGsyonlari
100 pl hacimde inokile ederek %5 CO,'li etlivde 15°C'de 7
glin boyunca sitopatik efekt (SPE) *'®yéniinden her giin
kontrol edilmistir. IPNV-pozitif olan materyaller hiicre kilti-
rinde 24 saat icerisinde ¢ekirdek piknozislerine ve gozle
gorilebilen kiiciik plaklarin olusmasiyla karakterize sitopa-
tik efektlere rastlanmistir. Total hiicre yikimi 2-3 glin sonra
gerceklesmistir. Hiicre kiltirinde SPE meydana gelen
kuyucuklardan elde edilen stipernatantlara dondur-¢6z yapi-
lip 3.000 rpm'de 10 dk sireyle santriflj edildikten sonra
virusun idendifikasyonu yapilmak lizere -80°C'de stoklan-
mistir. SPE olusturmayan materyallerin bulundugu makro-
pleytler ise 7 glin boyunca doku kultiirii mikroskobunda
(Nikon ECLIPSE TS 100) kontrol edilmis ve BF-2 hiicresinde
en az iki pasaji yapilmistir.

Ag-ELiSA

Hucre kiltlri ekimlerinde SPE olusturan izolatlarin, im-

munolojik identifikasyonu antijen enzyme linked immuno-
sorbent assay (Ag-ELiSA) (BIO K 282 IPNV ELISA test kit, Bio
X Diagnostics S.P.R.L. Belgium) testi ile retici firmanin 6ner-
digi prosediire gore yapilmistir. Test pleytleri, ELISA okuyu-
cuda 450 nm filtre absorbans degerlerinde okunarak, sonuc-
lar hesaplanmistir >7.

RNA Ekstraksiyonu ve Ters Transkriptaz-Polimeraz
Zincir Reaksiyonu (RT-PZR)

Anag baliklara ait ovarial-seminal sivilar ve yavru baliklarin
organ homojenatlarindan elde edilen izolasyon materyalleri
RT- PZR testine tabi tutulmustur >4, Viriis RNA'si ekstraksiyonu,
tek adim regine-tabanli ekstraksiyon kitleri (RNAeasy Mini
Kit, Qiagen) ile yapilmistir (Tablo 2) 7. Test kiti icine RNA eks-
trakti katilmadan 6nce 2 pl ekstrakte edilmis RNA 1 ul deiyo-
nize formamide ile karistirilarak 100°C'de 40 sn birakilarak
denattirasyonu saglandi. RT-PZR islemi, Qiagen one-step
RT-PCR kit ile Uretici firmanin prosediiriine gore '® gercek-
lestirilmistir. Kisaca, toplam hacim 50 ul olacak sekilde 10.0
pl buffer, 2.0 pl ANTP mix, 2.0 pyl enzyme mix, 10.0 pl 5x
Q-Solution ve primerleden ' (Tablo 2) olusan ana karisima
kalip RNA ilave edilerek elde edilen karisim, 55°C'de 30 dk.,
94°C'de 2 dk, daha sonra 45 siklus 94°C'de 45 sn, 45°C'de 45
dk, 68°C'de 2 dk ve sonunda 68°C'de 7 dk bir siklus olacak
sekilde programlanarak thermal cycler’a konulmustur.
Amplifiye olmus DNA (206 bp) agaroz jelde tespit edilmistir.

BULGULAR

Virus izolasyonu

Turkiye’'nin Dogu, Giineydogu, Akdeniz ve ic Anadolu
bolgelerinde bulunan 11 ildeki toplam 30 gokkusadi alaba-
Ik ciftliginden elde edilen ve bu ¢alismada kullanilan 47 semi-
nal sivi izolasyon materyalinin sadece birinde (%2.12), 62
ovarial sivisi izolasyon materyalinin 6'sinda (%9.67) ve 134
yavru alabalik izolasyon materyalinin 19'unda (%14.17) virus
bulundugu saptanmistir. Daha sonra uygulanan Ag-ELISA
testleri sonucunda, bu viruslar IPNV olarak tanimlanmustir
(Tablo 3). Toplam 243 izolasyon materyalinin 26'sinda (%10.69)
IPNV izolasyonu saglanmistir. Bu sonuglara gore virus izo-
lasyoin materyallerinin temin edildigi 11 ilden 7’sinde (Elazig,
Malatya, Sivas, Erzincan, Sanliurfa, Kahramanmaras ve Erzurum)
(%63.6) bulunan toplam 17 alabalik ciftliginde (% 56.6) iPNV
izole edilmistir.

Ters Transkriptaz-Polimeraz Zincir Reaksiyonu
(RT-PZR)

Alabalik ciftliklerinden alinan izolasyon materyallerine,
hiicre kiiltiiri izolasyonu testiyle karsilastirmak amaciyla Ters

Tablo 2. IPNV izolasyonunda uygulanan RT-PCR'da kullanilan primerlerin 6zellikleri

Table 2. Characteristics of the primers used in RT-PCR applied to the IPNV isolation

Primer (5’ 3’) Proteini Kodlayan Gen Uriin Biiyiikliigii Referans
WB1, CGCAACTTACTTGAGATCCATTATGC

VP2 206 (bp) 19
WB2, GTCTGGTTCAGATTCCACCTGTAGTG




144
Tiirkiye de Kiiltiiri Yapilan ...

Tablo 3. izolasyon materyallerinin ve IPNV-pozitif izolasyon materyallerinin
sayilari

Table 3. The counts of isolation materials and IPN-positive isolation materials

Numune (n) izolasyort IPN-Pozitif iz?lasyon
Materyali Materyali (%)

Seminal sivi (235) 47 1(%2,12)

Ovarial sivi (310) 62 6 (%9,67)

Yavru balik (670) 134 19 (%14,17)

Toplam (1215) 243 26 (%10,69)

Sekil 1. IPNV'nin kontroller ve numunelerin pozitif-negatif agaroz gel
elektroforez goriintlisu. 1: Negatif kontrol, 2: Pozitif kontrol 3, 6, 7, 8 ve
11: Pozitif saha 6rnedi, 4, 5, 9 ve 10: Negatif saha 6rnegi

Fig 1. Agarose gel elctrophoresis of IPNV positive-negative specimens
and controls. 1: Negative control, 2: Positive control, 3, 6, 7, 8 and 11:
Positive field of samples, 4, 5, 9 and 10: Negative field of samples

transkriptaz-polimeraz zincir reaksiyonu (RT-PZR) testi uygu-
lanmistir. RT-PZR testi sonucunda, toplam 243 izolasyon
materyalinin 26'sinda (%10.7) IPN viral niikleik asidin varligi
gOsterilmistir (Sekil 7). Hiicrede virus izolasyonunu takiben
uygulanan Ag-ELISA testinin sonuclari ile direkt dokudan
yapilan RT-PZR sonuglari karsilastirildiginda %100 uyumlu
oldugu tespit edilmistir.

TARTISMA ve SONUC

Turkiye'nin cesitli bolgelerinde 6zellikle tath sularda gok-
kusagi alabalik tretimi oldukca yogun yapilmaktadir. Yapilan
arastirmalarda, 2010 yili verilerine gore avlanan deniz baligi
miktari toplam 120 bin ton iken, deniz ve i¢ sularda Gretimi
yapilan balik miktari 170 bin ton diizeyinde gerceklesmistir.
Uretimi yapilan baliklarin yaklasik yarisina yakin bir kismini,
i¢ sularda yetistiriciligi yapilan alabaliklar olusturmaktadir '.

IPNV tasiyicisi olan baliklarin tespiti icin, Greme (sagim)
doneminde seminal ve ovarial sivilari ile yavru baliklarda
kuyruk ve solungaclar kesildikten sonra baligin tamaminin
izolasyon materyali olarak kullanilabilecegi bildirilmektedir >2°.
IPNV izolasyonu islemlerinde de genellikle BF-2 (bluegill fry,
Lepomis macrochirus), RTG (rainbow trout, Oncorhynchus
mykiss gonad), CHSE-214 (chinook salmon, - Oncorhynchus
tschawytscha embryo), FHM (fathead minnow, - Pimephales

promelas epitheloid cell) ve EPC (epithelioma papillosum
of carp, - Cyprinus carpio) hiicre hatlari kullaniimaktadir. Bu
hiicreler arasinda IPNV'a en duyarli hiicre hatlarinin BF-2 hiic-
releri oldugu bildirilmektedir >>'6. Bundan dolayi bu ¢alisma-
da, IPNV izolasyonunda BF-2 huicreleri kullaniimistir.

Gokkusagi alabaliklarinda IPNV enfeksiyonlari ile ilgili
olarakTurkiye'de yapilan ¢alismalar “'"'* vaka bildirimi veya
lokal * olup, hem enfeksiyonun Turkiye'deki yayginhgi hak-
kinda bir veri icermemekte, hem de IPNV izolasyon materyali
olarak sadece baliklar kullanilmistir. Bu calismada ise, klinik
olarak hastaligin ortaya ¢cikmasina bakilmaksizin, belli bir
donemde Turkiye'nin farkl bolgelerinden alinan alabalik izo-
lasyon materyalleri (yavru alabalik, ovarial ve seminal sivilar)
IPNV bakimindan analize tabi tutulmus ve IPNV izole edil-
mistir. Gokkusadi alabaliklarinda IPNV enfeksiyonlarinin var-
ligini ve yayginhgini Orta ve Dogu Karadeniz Bolgesi'nde
arastiran calismada ' ise, toplam 32 alabalik ciftliginin
10'undaki (%31.25) yavru ve porsiyon baliklardan elde edi-
len toplam 229 izolasyon materyallerinin 10’'unda (%4.36)
IPNV izole edildigi bildirilmektedir. Calismamizda, alabahk
ciftliklerinden alinan toplam 243 izolasyon materyalinin
26'sinda (%10.69) IPNV saptanirken (Tablo 3), izolasyon mater-
yali alinan alabalik ciftliklerinin bulundugu illerin %63.6'
sinda ve citliklerin de %56.6’sinda IPNV bulundugu tespit
edilmistir. Her iki arastirmanin sonuclari karsilastirildiginda,
calismamizda elde edilen IPNV pozitif izolasyon materyal-
lerinin ve ciftlik sayilarinin daha yliksek oldugu gorilmek-
tedir. Bu durum, ciftliklerden saglanan 6rnek sayilarinin
fazlaligindan veya enfeksiyonun yogunlugundan kaynak-
lanmis olabilecedi distintlmektedir. Bu calismada kullani-
lan izolasyon materyallerinden elde edilen %10.69 oranin-
daki IPNV izolasyonu, gokkusadi alabaliklarinda IPNV enfeksi-
yonunun Turkiye'de yayginliginin yogun oldugunu goster-
mektedir. Meksika'da ise, bir eyalette bulunan 10 yerlesim
biriminin 8'inde (%80), ayrica numune alinan 29 gokkusagi
alabalik ciftliginin de 25'inde (%86.2) IPNV izole edilmistir 7.
Arastiricilar, bu oranin yiiksek olmasini, farkli blyuaklukteki
baliklarin ciftlikler arasi yogun transfer islemlerine, bazi
ciftliklerin su kaynaklarinin ayni olmasina, baz ciftliklerde
ise Uretimde kullanilan suyun tekrar tiretimde kullanilmasi-
na baglamaktadirlar. Calismamizda, IPNV enfeksiyonunun
ylksek oranda bulunmasindaki en 6nemli faktoriin, kont-
rolstiz yapilan yumurta, yavru ve porsiyon balik nakillerinin
oldugu dustinilmektedir.

Smail ve ark!lari % tarafindan IPNV izolasyonu amaciyla
2003-2005 yillari arasinda yapilan bir calismada, izolasyon
materyali olarak 8 farkl Atlantik somon baligi populasyo-
nundan temin edilen ovarial ve seminal sivilar kullaniimis-
tir. Arastirma sonucunda ovarial sivilardaki izolasyon oran-
larinin (2003 yiliigin %9.13, 2004 yiliicin %4.30, 2005 yiliigin
9%0.009), seminal sivilardaki izolasyon oranlarindan (2003 yih
icin %1.18, 2004 yili i¢cin %0.76, 2005 yili i¢in %0.002) yiiksek
oldugu bulunmustur. Bu calismamizda kullanilan ovarial
izolasyon materyallerinden de, seminal izolasyon mater-
yallerine gore daha fazla sayida IPNV izole edilmistir (sira-
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styla %9.67 - %2.22, Tablo 3). Elde edilen bu sonug, Smail
ve ark!larinin % elde ettikleri sonugla uyumluluk géstermek-
tedir. Ovarial sivilarda IPNV izolasyon oraninin seminal sivi-
lardan daha yuiksek olmasi, ovarial sivilarin IPNV'nu daha fazla
absorbe etmesinden kaynaklanmis olabilecegini dustin-
dirmektedir 2°. IPNV balik yumurtasi kabuguna affinitesi-
nin (ilgisinin) oldugu, yumurtanin igine girdigi ve gozlen-
mis yumurtadan dezenfeksiyonla virlisiin giderilemedigi
bildirilmistir 222 IPNV'nin seminal ve ovarial sivilarin iceri-
ginde bulunmasi ve bu sekilde tasinmasi, genellikle intra
ovarial veya vertikal tasinma seklinde degerlendirilmektedir .
Balik Gretimi entegre yetistiricilik seklinde yapildigindan,
Uretim asamasinda biyolojik trlinlerin bir yerden baska bir
yere nakledilmesiyle enfeksiyoz ajanlarin yayilmasi da kolay-
lastirmaktadir. Dolayisiyla seminal ve ovarial sivilarda ve
yavru baliklarda virlisiin varligi, hastaligin yayginhgini artir-
maktadir 232025,

IPNVenfeksiyonununteshisindestandartteshismetodu,
IPN virusunun duyarh hiicre kiiltiiriinde izolasyonudur >2.
Hicrede izolasyonunu takiben, IPNV identifikasyonunda
en yaygin olarak kullanilan serolojik metotlar nétralizasyon
testi, floresans antikor teknigi (FAT), immunoperoksidaz ve
enzyme linked immunosorbent assay (ELISA) oldugu rapor
edilmistir>7"2, Ayrica, daha az siklikla kullanilanlarimmuno-
peroksidaz, komplement fikzasyon teknigi, immunoblot ve
Polimeraz zincir reaksiyonu gibi teknikler cesitli arastirma-
lar tarafindan kullaniimistir 223, IPNV'nun dokudan direkt
olarak tespit etmek amaciyla RT-PZR test metodu da kulla-
nilmis ve bu metot bircok arastiricilar tarafindan daha hassas
bulunmustur 5747, Bu arastirmada hicre kiltirinde izole
edilen virus uygulanan Ag-ELISA testi sonuclari ile direkt
dokudan yapilan RT-PZR testi sonuglarinin her ikisinin de
%7100 uyumlu oldugu tespit edilmistir. Bu nedenle, virus
izolasyon yontemine gore daha ucuz ve daha hizli bir metot
olan RT-PZR testinin, IPNV'nin direkt dokudan tanisinda
alternatif bir metot olarak kullanilabilecegi tespit edilmistir.

Sonug olarak, Dogu ve Orta Anadolu boélgelerinde tatli
sularda gokkusadi alabalik Giretimi yapilan ciftliklerde, semi-
nal ve ovarial sivilarda ve yavru baliklarda yliksek oranda IPNV’
nin bulundugu tespit edilmistir. IPNV’'nin, daha fazla su
kaynagina ve alabalik ciftliklerine bulagmasini engellemek
veya minimize etmek igin, 6zellikle yavru alabalik nakille-
rinde IPNV kontaminasyonuna karsi dikkatli olunmasi gerek-
mektedir. Bunun yaninda kontamine olmamis baliklarla ve
balik transfer malzemeleriyle liretim yapilmamasina 6zen
gosterilmelidir.
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Summary

The objective of this study was to investigate genetic variability of CSN157 gene coding for alpha-s1-casein in goat populations
raised in Southeastern Region of Turkey. Blood samples were collected from goats raised in Kilis(n=60), Sanliurfa (n=56), and Siirt
(n=55) provinces of Turkey. From the blood samples DNA was isolated by using phenol-chloroform extraction. Genotypes of animals
were determined by using polymerase chain reaction (PCR), allele specific PCR or PCR and restriction fragment length polymorphism
methods. In Kilis and Sanliurfa populations CSN7S7 A*, B¥, F and N alleles were observed, while in Siirt population only A* and B* alleles
were found. Frequencies of A*, B¥, F and N alleles were 0.375, 0.367, 0.017 and 0.242 in Kilis, 0.632, 0.208, 0.009 and 0.151in Sanliurfa
and 0.782,0.218, 0.000 and 0.000 in Siirt populations, respectively. CSN1S7 E and 01 alleles were not observed among the populations
studied. Observed and expected genotype frequencies did not differ significantly (P>0.05). The results of this study suggested that
there were sufficient genetic variability of CSN7S7 gene especially in Sanliurfa and Kilis populations in order to select individuals for
different breeding purposes.

Keywords: Goat, Casein, CSN1S1, Polymorphism

Glineydogu Anadolu Bolgesi'nde Yetistirilen Kecilerde
Alfa-s1-Kazein (CSN1S17) Genindeki Genetik Cesitlilik

Ozet

Bu calismanin amaci glineydogu anadolu bolgesinde yetistirilen kecilerde alfa-s1-kazeini kodlayan CSN1S7 genindeki cesitliligin
arastiriimasidir. Turkiye'nin Kilis (n=60) Sanlurfa (n=56) ve Siirt (n=>55) illerinde yetistirilen kecilerden kan érnekleri toplanmistir. Kan
orneklerinden fenol-kloroform yontemi ile DNA izolasyonu yapilmistir. Kegilerin genotipleri polimeraz zincir reaksiyonu (PCR), allel
spesifik PCR ve kesim bolgesi polimorfizmi yontemleri ile belirlenmistir. Kilis ve Sanhurfa populasyonlarinda A*, B¥, F ve N allelleri
gozlenirken Siirt populasyonunda sadece A* ve B* allelleri bulunmustur. A*, B*, F and N allellerinin frekanslari sirasiyla Kilis kegilerinde
0.375,0.367,0.017 ve 0.242, Sanlurfa populasyonunda 0.632, 0.208, 0.009 ve 0.151, Siirt populasyonunda ise 0.782, 0.218, 0.000 ve 0.000,
rolarak hesaplanmustir. incelenen populasyonlarda CSN7S7 E ve 01 allelleri gézlenmemistir. Beklenen ve gézlenen genotip frekanslari
arasinda 6nemli bir farklilik bulunmamistir (P>0.05). Calisma sonucunda 6zellikle Kilis ve Sanlurfa populasyonlarinda degisik yetistirme
hedefleri acisindan seleksiyon yapilabilecek diizeyde genetik cesitliligin bulundugu kanaatine variimistir.

Anahtar sozciikler: Keci, Kazein, CSN1S1, Polimorfizm

INTRODUCTION

Casein genes polymorphism in goats has been extensively  gene coding for the alfa-S1-Casein (as1-Cn) has been studied
investigated due to the less allergenicity of goat’s milk than  in detail by several researchers >*. CSN1S7 gene is highly poly-
that of cows ".Therefore a considerable amount of dataon  morphicand at least 17 alleles of this gene have been detected
the structure and diversity of casein genes in goat has  to date. The alleles are characterized by single nucleotide
accumulated in the literature 2°. The structure of the CSN1S7  substitutions, and insertions or deletions ©. This high poly-
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morphism might be originated partly by inter allelic
recombination events 7. The polymorphism of this gene
affects casein and protein content of goat milk. Goat CSN1S1
gene represents an excellent model for demonstrating that
the major part of the variability observed in the as1-Cn
content in the goat milk is due to the presence of autosomal
alleles at a single structural locus 3. Based on the content of
as1-Cn in goat milk the CSN1S7 variants can be classified
into four groups: strong alleles (A, B,, B,, B;, B,, C,H, Land M)
each producing nearly 3.5 g/L; intermediate alleles (Eand 1)
each producing 1.1 g/L; weak alleles (D, F and G; 0.45 g/L);
and null alleles (0,, 0, and N) producing no as1-Cn 57710,
Content of as1-Cn in goat milk is highly correlated with
individual milk components, thereby with the coagulation
properties of the milk. Milk containing higher amount of
as1-Cn has higher total solid and protein and better cheese
making properties such as shorter coagulation time and
firmer curd "2,

Goat and goat milk production still plays an important
role for the economy of especially south-eastern region of
Turkey. In this region goat milk is produced for cheese making
and for producing ice-cream. Breeding of goats producing
milk for special consumer needs, i.e. for infant nutrition or
nutrition of individuals allergic to cow’s milk, would contribute
to economical development of the region and to maintain
genetic resources of goat in Turkey. Therefore determining
the genetic variability of casein genes in goat populations
raising in this region might help develop breeding or
conservation strategies '*. There are some reports on the
genetic variability of casein genes in goat populationsin
Turkey. Some research groups have investigated the genetic
variability of casein genes (CSN157,CSN152, CSN2and CSN3)
in Angora and Hair goats raised in Turkey '*'*. Another research
group has investigated the presence and distribution of
Oand Dalleles of CSN152 gene (as2-casein) in goat populations
raised in southeastern region of Turkey '6. However there
is no report on genetic variability of CSN757 gene in goat
populations raised in southeastern region of Turkey.

The objective of this study was to investigate genetic
variability of CSN7S7 locus in goat populations raised in
Sanliurfa, Kilis and Siirt provinces of Turkey.

MATERIAL and METHODS

Animal Material

Blood samples were collected from goats raised in Kilis
(n=60), Sanliurfa (n=56), and Siirt (n=55) provinces of Turkey.
Kilis goat has been developed by crossing native Hair goats
with Aleppo goats and by subsequent inter-breeding among
the crossbred generations.This goathasbeen considered
a separate breed. Kilis goats are distributed especially in
the Kilis province and also raised in the provinces along
the Syrian border of Turkey. They are kept in small flocks of 2
to 10 goats for particularly milk production. The samples

collected from the Sanliurfa province included Aleppo
goats, Hair goats and the crossbred animals of these two
breeds. The samples from the Siirt province included native
Hair goats and their crossbred animals with Angora goats.

Genotyping of the Animals

Genomic DNA was isolated using proteinase-K digestion
and phenol-chloroform extraction method ". Concentration
of the DNA samples were measured by using spectrophoto-
meter and diluted to an end concentration of 100 ng/pL.
Sequences of the primers used for amplification of the target
region of CSN1S7 locus were shown in Table 1.

The CSN1S1 F allele is characterized by a deletion of
cytosine at the 23™ nucleotide of the 9™ exon and two
insertions of 11 and 3 bp length in the subsequent intron 4,
In order to detect A* (A, G, |, Hand 02), B* (B,, B,, B, B, Cand
D), F and N alleles a polymerase chain reaction and restriction
fragment length polymorphism (PCR-RFLP) method was
used . PCR was carried out in 25 uL volume containing: 100
ng of genomic DNA, 10 pmol of each primer, dNTPs each
0.2 mM, 1.25 U of Tag DNA polymerase (Fermentas, Vilnius,
Lithuania), 3 mM MgCl, and 2.5 ul of 10X reaction buffer
contained 100 mM Tris- HCl (pH 8.8) 500 mM KCl and 0.8%
Nonidet P40.The amplification protocol consisted of an initial
denaturing step of 94°C for 5 min, followed by 10 cycles
of 94°C for 30 s, 60°C for 30 s decreasing 1°C in each cycle
and 72°Cfor 30 s and 25 cycles of 94°C for 30 s, 50°C for 30
s, 72°C for 30 s. In the final cycle, the extension step was
carried out at 72°C for 10 min.

A 10 pL PCR product was digested with the enzyme Xmnl
according to instructions of the manufacturers (Fermentas,
Vilnius, Lithuania). Restriction products were examined on
4% agarose gels stained with ethidium bromide.

The CSN1S7Eallele carriesatruncated longinterspersed
repeated element (LINE) of 475 bp length within the 19
exon °. A direct PCR was used for detecting 475 bp LINE
element characterizing CSN1S7 E allele by using the primer
pair given in Table 1 8. For CSN1S57 E allele a 662 bp PCR
product was expected while for other alleles a 205 bp PCR
product was amplified. The protocol consisted of an initial

Table 1. Primer sequences used for detecting different alleles

Tablo 1. Farkli allelleri tespit etmek icin kullanilan primerlerin baz dizileri

Allele AiDICT Sequence (5’-3') Reference
Name
CSN1S1-F TTCTAAAAGTCTCAGAGGCAG
A B,F N °
CSN1S1-R GGGTTGATAGCCTTGTATGT
CSN1S1E-F | ATGGGATTGAAAATTCCATGC
Eand 18
non E CSN1S1E-R ATACTACTGGAATTTAGGTA
ASla CCCCAGCTGGTAATGTTTTA
i GGTCCATCAATTCCCTGTGT "
non 01
ASic TGTATGGATCCCTGATTCCTTC
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step of 94°C for 3 min; followed for 30 cycles of 94°C for 30
sec, 59°C 30 sec and 72°C for 30 sec and a final step of 72°C
for 3 min.The PCR products were examined on 2% agarose
gels stained with ethidium bromide.

The CSN15101 allele is characterized by a 8.5 kb deletion
spanning from the 12t to 19t exons '°. For detection of
the CSN1S701 allele an allele specific PCR reaction protocol
was used '°. By using these primers a PCR product of 249
bp fragment length was expected for CSN757 01 allele
while a 281 bp PCR product for alleles other than CSN7S7
01 was amplified. The amplification protocol consisted of
an initial denaturation step at 94°C for 3 min followed by
40 cycles of 94°C for 30 sec, 62°C for 30 sec and 72°C for 1
min. The final extension step was carried out at 72°C for 3
min. The PCR products were examined on 2% agarose gels
stained with ethidium bromide.

Data Analysis

Direct counting was used to estimate allele, haplotype
and genotype frequencies. Chi-square statistic (x2) was used
to check whether the populations were Hardy-Weinberg
equilibrium. All statistical analyses were performed using
GENALEX 6. software package 2.

RESULTS

Restriction products of some samples after Xmnl
digestion on agarose gel were shown in Fig. 1. Allele and
haplotype frequencies after Xmnl digestion of PCR products
were shown in Table 2. All four haplotypes were present in
Kilis and Sanliurfa populations, while only D" and DI-haplo-
types were observed in Siirt population. PCR amplification
for detecting CSN15S1 E allele yielded only a single band
of 205 bp fragment size (Fig. 2) while PCR amplification
for detecting CSN1S57 01 allele resulted in a single 281 bp
fragment (Fig. 3). Therefore CSN1S1 E and 01 alleles were
not found in the three populations studied. In Kilis and
Sanliurfa populations CSN157 A* (A, G, |, H and 02) , B* (B,,

Table 2. Allele and haplotype frequencies after Xmnl digestion of PCR products

- e

A*N NN A*B* B*N A*A*

M

Fig 1. Xmnl restriction products of some samples from Sanliurfa
population. The haplotypes assigned were shown at the left side of the
figure. The genotypes of the individuals assigned were shown at the
bottom of the figure. M: Molecular size marker (100 bp ladder)

Sekil 1. Sanhurfa populasyonundan bazi 6rneklere ait Xmnl enzimi ile
kesim Urlnleri. Tepit edilen haplotipler resmin sol tarafinda gosterilmistir.
Her bir birey icin tespit edilen genotipler resmin alt kisminda goste-
rilmistir. M: Molekiler markor (100 bp ladder)

B,, B; B, Cand D), F and N alleles were observed, while in
Siirt population only A* and B* alleles were found. Allele
frequencies in the three populations were shown in Table
3. Observed genotype frequencies were given in Table 4.
Observed and expected genotype frequencies did not
differ significantly (P>0.05).

DISCUSSION

There are some reports on the genetic variability of
casein genes in goat populations in Turkey. The genetic
variability of casein genes (CSN1S1, CSN152, CSN2 and CSN3)
in Angora and Hair goats raised in Turkey were studied by

Tablo 2. Xmnl ile kesimin ardindan tespit edilen allel ve haplotiplerin frekanslari

Locus Kilis (n=60) Sanliurfa (n=56) Siirt (n=55) All Populations (N=171)
D* 0.258 0.161 0.000 0.143
D 0.742 0.839 1.000 0.857
I 0.383 0.214 0.218 0.275
I 0.617 0.786 0.782 0.725
Haplotype
D*I* 0.017 0.009 0.000 0.009
D*I 0.241 0.152 0.000 0.135
D1* 0.367 0.205 0.218 0.266
DI 0.375 0.634 0.782 0.590
D+ or D: Presence or absence of the cytosine deletion at 23" nucleotide of the 9th exon, I or I': Presence or absence of 11 bp insertion at in the 9 intron
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205 bp—>

Fig 2. PCR products of some samples from Kilis population for detecting
CSN1S7 E allele (1-5). M: Molecular size marker (100 bp ladder)

Sekil 2. Kilis populasyonundan bazi 6rneklere ait CSN71S7 E allelini tespit
etmek igin uygulanan PCR islemine ait Girtinler M: Molekler markor (100
bp ladder)

281 bp—p-

Fig 3. PCR products of some samples (1-5) from Kilis population for
detecting 01 allele. M: Molecular size marker (100 bp ladder)

Sekil 3. Kilis populasyonundan bazi érneklerin CSN7S7 01 allelini tespit
etmek icin uygulanan PCRislemine ait Grlinleri M: Molekuler markdr (100

bp ladder)

Table 3. Allele frequencies of CSN1S1 gene in Kilis, Sanliurfa and Siirt goat populations

Tablo 3. Kilis, Sanliurfa ve Siirt'te yetistirilen kecilerde CSN1S1 geninin allel frekanslari

Allele Kilis (n=60) Sanliurfa (n=56) Siirt (n=55) All Populations (N=171)
A* 0.375 0.634 0.782 0.590
B* 0.367 0.205 0.218 0.266
E 0.000 0.000 0.000 0.000
0.017 0.009 0.000 0.009
N 0.241 0.152 0.000 0.135
01 0.000 0.000 0.000 0.000

Table 4. Genotype frequencies of CSN1S1 gene in Kilis, Sanliurfa and Siirt populations

Tablo 4. CSN1S1 geninin Kilis Sanliurfa ve Siirt populasyonlarindaki genotip frekanslari

Genotip Kilis (n=60) Sanliurfa (n=56) Siirt (n=55) All Populations (N=171)
A*A¥ 0.182 0.429 0.582 0.391
A*B* 0.232 0.286 0.400 0.304
A*F 0.000 0.000 0.000 0.000
A*N 0.150 0.125 0.000 0.094
B*B* 0.170 0,036 0.018 0.077
B*F 0.017 0.000 0.000 0.006
B*N 0.150 0.053 0.000 0.070
FF 0.000 0.000 0.000 0.000
FN 0.017 0.018 0.000 0.012
NN 0.082 0.053 0.000 0.046

several research groups '*'°. The presence and distribution
of Oand D alleles of CSN152 genein goat populations raised
in southeastern region of Turkey was also investigated °.
Another research group studied Sacll restriction poly-
morphism of CSN3 gene in Honamli, Hair and Saanen goats
raised in Burdur vicinity 2'. This is the first report on the
genetic variability of CSN157 gene in goat populations raised
in southeastern region of Turkey.

The PCR-RFLP method used in this study has also been
used by other research groups 2'*. Haplotype DT is associated
with CSN157 A* and 01 alleles, haplotype D'l* is associated
with B* and E alleles, haplotype D*I* is associated with F
allele and haplotype D*I"is associated with N allele 3. Since
no CSN15701 allele was detected haplotype D" was accepted
as CSN1S1 A* allele. On the other hand haplotype DI* was
considered B* allele, as no E allele was detected.
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Different allele frequencies were observed among the
populations studied. CSN7S7 F and N alleles were found
with different frequencies in Kilis and Sanliurfa populations,
while these alleles were not detected in Siirt population.
The results found for Siirt population were similar to those
reported for Angora and Hair goats raised in Turkey ™. In
contrast to the present study the CSN7ST E and F alleles have
been found in higher frequencies in other goat breeds raised
in different European countries 222,

In the present study CSN157 E and 01 alleles were not
observed among the populations examined. These alleles
have been observed with different frequencies in other goat
populations 2182228,

The CSNT1S1 F allele is characterized by a deletion
of cytosine at the 23t nucleotide of the 9" exon and two
insertions of 11 and 3 bp length in the subsequent intron 34,
The single nucleotide deletion in exon 9 and the two insertions
in the ninth intron might be responsible for the alternative
skipping of the exons 9, 10, 11 which reduces mRNA level
transcribed from F allele % In a study the lowest as1-casein
content has been found in Saanen breed in which CSN7S1
E and F alleles segregate with a high frequency *.

The CSN1S1 N allele is characterized by a deletion of
cytosine at the 23 nucleotide of the 9" exon without the
insertion of 11 and 3 bp in the subsequent intron, which
is present on CSN1517 F allele. The one nucleotide deletion
results in a frame shift leading to a stop codon at 12"
exon. On the other hand this deletion might also affect the
splicing mechanism and thereby reduce the mRNA level
transcribed from CSN1ST N allele 34, The amount of mMRNA
transcribed from CSN7S7 N allele is 1/3 of that transcribed
from CSN1S17 F allele and might explain the apparent absence
of as1-Cn in the milk samples of goats homozygote for the
CSN151 N allele 3.

These results indicated that both “strong” and “weak” or
“null” alleles of CSN1ST7 in terms of as1-Cn content in goat
milk were segregating in Kilis and Sanliurfa goat populations.
The results of this study suggested that there were sufficient
genetic variability of CSN157 gene especially in Sanliurfa and
Kilis populations in order to select individuals for different
breeding purposes. Goat’s milk containing low level of as1-Cn
might reduce intestinal and systemic sensitization to p-
lactoglobulin 3. Human milk contains low level of as1-Cn3'.
Therefore goats’ milk containing low level of as1-Cn (homo-
zygotes for CSN1S7 N allele) might be used for preparing
“humanized” milk for infant nutrition. On the other hand
goats’ milk containing higher level of as1-Cn (ie. CSN1S71
A*A* or B*B¥*) might be preferred for cheese production ™.
Further studies are required in order to assess the effect
of CSN1S1 variants on the milk casein content of goat
populations raised in Kilis and Sanliurfa goat populations.
However CSN1S1 locus is closely linked to, casein genes
CSN1S2, CSN2 and CSN3 and alleles of these loci are inherited
together as allele groups called haplotype 32%. Therefore

future studies should consider not CSN757 gene alone but
also other casein genes.
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Ozet

Galismamizda, tim viicuda uygulanan iyonize radyasyonun, sican pineal bezinde yaptigi ince yapi diizeyindeki dejeneratif
degisiklikler ve melatoninin (MLT) olasi koruyucu etkisi, elektron mikroskobik ve kronobiyolojik olarak arastiriimistir. Bu amacla toplam 48
adet erkek Wistar albino sican kullanilmistir. Aragtirmamizda, kontrol (K), tiim viicut radyasyon (TVR) ve tiim viicut radyasyon+melatonin
(TVR+MLT) gruplari, sabah ve aksam olmak lizere glintn iki farkli saatinde calisilarak toplam 6 deney grubu olusturulmustur. TVR
grubundaki deneklere 8 Gy subletal (6ldurticti dozun altinda) radyasyon, 60Co (sadaltici aygit Chisostat, agida ¢ikarma hizi 0.29 Gy.dak-1)
kaynagdi ile deneklerin derilerinden 80 cm uzakliktan, aksam (21.00) ve sabah (09.00) uygulanmistir. MLT ise radyasyon verilmesinden once
(10 mg/kg), hemen sonra (20 mg/kg) ve 24 saat sonra (10 mg/kg) olmak (izere intraperitoneal olarak uygulanmistir. ince yapi diizeyinde
mitokondriyon ve pinealosit caplari dl¢lilmis ve organel 6zellikleri histolojik olarak degerlendirilmistir. Radyasyon uygulamasindan
en cok aksam grubunun etkilendigi ve melatoninin bu dejeneratif etkileri ortadan kaldirdigi, cok biyuk bir farkhlik olmamakla
beraber TVR+MLT sabah grubunun daha iyi durumda oldugu saptanmis ancak, iki melatonin grubu arasinda anlamli bir farkhhk
belirlenmemistir. Farkl organeller agisindan olsa da, sican pineal bezinin, iyonize radyasyonun neden oldugu zedelenmeye aksam daha
duyarh oldugu, buna karsin, MLT uygulamasinin olusturdugu sagaltici etkide, sabah ve aksam arasinda bir fark olmadigi dustintlmstur.

Anahtar sozciikler: Melatonin, Radyasyon, Pineal bez, Elektron mikroskobu, Kronobiyoloji

Has Melatonin Protective Effects on Irradiated Rat Pineal Gland?
Cronobiologic and Electron Microscobic Study

Summary

In this study, effect of whole body ionizing irradiation on pineal gland in rats and possible protective effects of melatonin (MLT)
were investigated by chronobiological and electron microscopic methods. For this purpose 48 male Wistar rats consisting of 6
group that were; control (morning and evening groups), whole body irradiation (WBI) (morning and evening groups), whole-body
irradiation+melatonin (WBI + MLT) (morning and evening groups) were used. WBI group exposed to sublethal (below the lethal dose)
irradiation dose of 8 Gy using 60Co source (Chisostat therapeutic device, revealing rate 0.29 Gy.dak-1) focusing of 80 cm away from
the skin in morning (09.00 am) and evening (09.00 pm). Melatonin administered intraperitoneally immediately before (10 mg/kg),
after (20 mg/kg) and 24 h after (10 mg/kg) whole body irradiated rats. Ultrastructurally, mitochondria and pinealocyte diameters
measured and organelle properties were evaluated histologically. Evening groups were the most affected groups by application
of irradiation. However, melatonin administration considerably inhibited these degenerative changes. Although there was not any
significant differences between two melatonin groups, WBI + MLT morning group was better than that of evening group. We thought
that, although in different organelles, rat pineal gland was more sensitive to irradiation in evening than morning. However, we did not
find any significant difference between therapeutic effect of MLT administration in morning and evening groups.

Keywords: Melatonin, Irradiation, Pineal gland, Electron microscopy, Chronobiology
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GiRiS

Pineal bez basta endokrin sistem olmak Uizere organiz-
madaki pek ¢ok sistemin islevlerini glindiiz ve gece degisim-
lerine gore duizenleyen néroendokrin bir dokudur '. Hipo-
talamusda bulunan suprakiyazmatik cekirdek (SKC) yolagi
ile biyolojik bir saat gibi islev gorir 23, Bu 6zelligi ile organiz-
may1 olusturan dokularin islevsel zamanlamasini 6lger ve
dizenler. Pineal bez viicudun diger yapilarina sirkadyan
ritimle ve bezin karanlikta salgiladigi melatonin (MLT) hormo-
nu araciligi ile zamanlama sinyalleri gdnderir. Bu sekilde
Ureme basta olmak Uzere yilin mevsimsel farkliliklarina ve
glindiz ile gece degisimlerine gore viicuttaki fizyolojik
olaylar diizenlenir 3. Pineal bezin islev gorebilmesinde néro-
lojik uyarim, aydinlik ve karanlik nemli rol oynar. Aydinlk ve
karanlik, bezden melatonin hormonunun salgilanmasinda
son derece 6nemlidir *. Karanlik melatonin sentezini uyarir,
aydinlik ise baskilar. Isik uyarilari retinanin fotoreseptorleri
ile algilanarak retinohipotalamik yol ile hipotalamusdaki
SKC'ye ulasir ®. Melatonin salgilanmasinin sirkadyan ritmi,
bu cekirdek tarafindan diizenlenmektedir 4. SKC, algilanan
1519in miktarina gore melatonin sentezini baskilar .

Radyoterapi hedef dokular disinda ¢evredeki normal
dokularda da inflamatuar bir siireci baslatmakta, bolgeye
I6kosit infiltrasyonu olmakta ve radyasyonla indtklenen lipid
peroksidasyonu sonucunda serbest radikaller olusmakta-
dir &8 Organizmanin bu siirecle savasta, antioksidan sistem-
leri devreye soktugu bilinmektedir °. Yapilan arastirmalar
melatoninin, antioksidan defans sistemlerinden biri oldu-
gunu gostermektedir 2. Diger yandan, organizmadaki
bircok fonksiyon diizenli olarak tekrarlayan bir organizas-
yon icinde olup, bu degisikler “biyolojik ritimler” olarak
adlandiriimaktadir. Melatoninin diurnal (gln ici) salgilan-
ma ritmi de bunlardan biridir. Lokositler tarafindan serbest
radikal olusumunun ' ya da sicanlarda pineal bez tarafindan
da salgilanan ve antioksidan bir enzim olan sliperoksit dis-
mutaz aktivitesinin diurnal bir ritmi oldugu gosterilmistir ',

Melatonin, pineal bezde triptofan aminoasidinden
sentezlenen ve bezin islev gérmesine aracilik eden son derece
gUcliu bir antioksidandir. Sadece suda ¢oziinen C vitamini ya
da yagda ¢6ziinen E vitamininin aksine her iki ortamda da
¢ozlinebilir ve yine bu iki antioksidandan ayricalikl olarak
kan beyin bariyerini gecgebilir. Melatoninin tavsiye edilen
glinlik dozu olmamakla birlikte diger antioksidanlarin
aksine, cok yuiksek dozlarda (300 mg/giin) ve 5 yil gibi uzun
stire kullanimda bile toksik bir etki gostermemektedir ™.
Yiyeceklerden direkt olarak alinamaz ancak hindi gibi
triptofan aminoasidinden zengin besin maddeleri tiiketil-
diginde vicuttaki sentezi artar. Sentetik melatonin kaynak-
lar da glivenle tiketilmektedir ™. Uyku bozukluklari, otizim,
alzheimer, AIDS, epilepsi, kardiovaskiler hastaliklar ve hatta
kanser tedavisinde etkili olabilecegini gosteren calismalar
bulunmaktadir. Gi¢li antioksidan 6zelliginin yani sira
melatoninin radioprotektif (1sima-koruyucu) etkisi oldugu
da bilinmektedir. Daha 6nce sican ince bagirsaginda, akcige-

rinde ve testisinde yapmis oldugumuz calismalarda iyonize
radyasyonun ve melatoninin etkileri arastirilmigtir 6.
Literatlirde radyasyonun pineal bez (izerine ince yapi diize-
yinde neden olabilecedi zedelenme ya da pineal bezden
Uretilen melatonin miktarindaki degisimler kismen arastiril-
mis olmakla birlikte 2, radyasyonun olusturdugu zedelen-
menin ve ekzojen uygulanan melatoninin bu zedelenme
Uzerindeki etkisinin arastirildigr calismalar heniiz netlik
kazanmamistir. Ayrica, sican pineal bezinin radyoterapiye
verdigi yanitin giin icinde nasil degistigi ve buna melatonin
etkisi bilinmemektedir. Bu nedenle ¢alismamizda tim viicut
radyasyon uygulamasi yapilan deneklerde deneklerde,
pineal bezde olusabilecek histolojik degisimlere karsi, pineal
bezin kendi salgisi olan, ancak arastirmamizda disaridan
verilen melatoninin, olasi koruyucu etkisi kronobiyolojik
olarak elektron mikroskop diizeyinde arastiriimistir.

MATERYAL ve METOT

Bu deney Ankara Universitesi Tip Fakiiltesi Deney Hay-
vanlari Etik Komitesi tarafindan onaylandi. Deneyde agir-
liklari 250-300 g arasinda degisen erkek Wistar albino cinsi
sicanlar kullanildi. Standart sican diyeti ile beslenerek suya
serbest ulasimlari saglanmis, 1sik, sicaklik ve beslenme
saatlerinin kontrol altinda tutuldugu kafeslerde bakilmis-
lardir. Denekler, deneyin baslamasindan iki hafta dncesin-
den itibaren sabah sekizden aksam sekize kadar aydinlikta,
geri kalan zaman diliminde ise karanlikta birakildi. 48
denek, her bir grupta sekiz denek olacak sekilde (n=8) alti
gruba ayrildi (Tablo 1). G1 sabah kontrol grubu, G2 aksam
kontrol grubu, G3 sabah TVR, G4 aksam TVR, G5 sabah TVR+
melatonin, G6 aksam TVR+Melatonin gruplardir. Mevsimsel
ritimin bulgularimizi etkilememesi icin bitlin deney proto-
koli kis mevsiminde iki ay icinde tamamlandi ™.

lyonize Radyasyon Uygulamasi

Radyasyon grubundaki deneklerin bir grubuna sabah
09.00da, diger grubuna aksam 21.00'de olacak sekilde keta-
min anestezisi altinda (100 mg/kg), 60Co kaynadi ile 8 Gy rad-
yasyon deneklerin derilerinden 80 cm uzakliktan, uygulandi .

Melatonin Uygulamasi

Melatonin (MLT) ya da ¢6zlicii (%20 etanol), radyasyon
uygulamasindan hemen 6nce, hemen sonra ve 24 saat
sonra (melatonin dozu: 10, 20, and 10 mg/kg, ip) intra-
peritoneal olarak verildi. Radyasyondan 48 saat sonra tim
denekler xylazine HCl sedasyonunu izleyerek ketamine HCI
ile anestezi altina alinarak, %2.5'lik fosfat tamponlu gluter-
aldehit sol ventrikiillerine enjekte edilmeye baslanip tespit
tim viicut kasiimalarn sona erdiginde ve denekler katilastigin-
da sonlandirildi 8.

Elektron Mikroskobik izleme Yéntemi

Tespit islemi tamamlandiktan sonra deneklerin pineal
bezleri ¢ikartilarak %2.5lik fosfat tamponlu gluteraldehit
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(Sigma-Aldrich, USA) soliisyonunda ayrn siselerde 2-3 saat
bekletildi. Dokular fosfat tamponunda 2-3 kez yikandiktan
sonra 1/15 M fosfat tamponlu %1’lik osmium tetroxide
(0s0,) (Sigma-Aldrich) ile +4°C'de ikinci tespitleri yapildi. Bu
asamadan sonra tekrar fosfat tamponu ile yikanarak, artan
eter alkol serilerinden gecirilerek dokular sudan kurtarildi.
Son olarak propilen oksitten (Sigma-Aldrich) gecirilen
dokular Araldite CY 212 (Ciba-Geigy, USA), (2-dodecen-1-yl)
succinic anhydride (Sigma-Aldrich), benzyldimethyl amine
(Poly-Sciences Inc., USA) ve dibutylphtalate (Sigma-Aldrich)
karisimina gémilduler. Polimerizasyon islemi dokularin
24 saat 40°C'de ve 48 saat 60°C'de etlivde birakilmasiyla
tamamlandi. Yari ince kesitler (Leica EM UC7 Ultramicrotom)
toluidin mavisiyle boyanarak (Sigma-Aldrich) foto-isik
mikroskopta (Leica DM4000, Germany) degerlendirildiler.
ince kesitler ise uranil asetat (ProSciTech, Australia) ve kursun
sitrat (Sigma-Aldrich) ile boyanarak Carl Zeiss EVO LS 10
elektron mikroskopunda incelenerek degerlendirildiler ©.

Istatistiksel Analiz

Pinealosit mitokondriyon caplari 6lculirken, her gruptan
8 ayn pinealositte, 1 merkez 5 perifer alanda ayni biyiltmede
(10.09 KX), rasgele secilen mitokondriyonlar kullanildi (Sekil
1, Sekil 2). Ayrica her gruptan 8 farkli pinealositin caplari
dlculdi. Olctimler icin Carl Zeiss EVO LS 10 elektron mikros-
kobunun programi kullanildi. istatistiksel analiz Steel ve
arkadaslarinin calismasinda belirtildigi gibi yapildi . Grup-
lararasi karsilastirma yapilabilmesi icin ANOVA, Mann Whithey
U testi uygulandi.

BULGULAR

Kontrol grubunun, hem sabah (G1) (Sekil 3. A, B) hem
de aksam (G2) (Sekil 3. C, D) olan alt grubunda pinealositler,
glia hiicreleri normal ince yapilarinda izlendiler. Sabah ve
aksam gruplarinin arasinda anlamli bir farklilik gortilmedi
(P>0.05) (Tablo 1).

TVR uygulamasi yapilan sabah grubunda (G3) (Sekil 4. A,
B) pineal bezde, kontrol grubuna goére son derece 6nemli
ve anlamli dejeneratif degisimler izlendi (P<0.05). Pinealosit-
ler oldukga dilate goriinimdeydi (Sekil 1). Yaygin nekroz
goriintistindeki pinealositler patlamis bir izlenim verirken
mitokondriyon disinda diger organeller net bir sekilde ayirt
edilemiyordu. Mitokondriyonlar oldukga dilate ve kristolizis
son derece belirgindi. Lipid damlalarinda artma, damar
duvarinda belirgin 6dem, ¢ekirdek zarinda balonlasma
(Resimde goriilmuyor), pinealositlerde sisme saptandi. Bu
grupta, aksam radyasyon uygulamasi yapilan gruptan (G4)
(Sekil 4. C, D) ayricalikh olarak glia hiicrelerinde de belirgin
bir dejenerasyon izlendi. TiUm glia hiicreleri hiicresel biitiin-
lUklerini kaybetmis gortinimdeydi. TVR aksam grubunda
da (G4), kontrol grubu ile karsilastirildiginda oldukga ciddi
dejeneratif degisimler goruldi (P<0.05). Sabah (G3) grubun-
da nekroz 6n plandayken aksam grubunda (G4) son derece
artmis apopitotik hiicrelere rastlandi. Ancak bu gruptaki
pinealositler G3 grubundan daha az dilateydiler (Sekil 1).
Damar duvarinda ciddi 6dem, pinealositlerin cekirdek zari
bitinliginde bozulma, lipid damlaciklarinda kontrole
gore azalma, cekirdekcikte bollinme ve dejenerasyon, ayrica

pinealosit caplarn

< 10
mikrometre

PRI

L

B

Gruplar

G1=12,482+0,002
G2=11,701£0005
(G3=16,108+0,007
G4=14,112£0,004
G5=11,895£0002
G6=11,651+0,006

Sekil 1. Pinealosit cap dl¢timleri

Fig 1. Measurement of pinealocyte diameter

Sekil 2. Pinealosit mitokondriyon ¢aplarinin élgtimleri

Fig 2. Measurement of pinealocyte mitochondrion diameter

Mitokondriyon caplari

908,825

G1=513,725+0,005
(G2=418,225+0,002
(G3=940,100£0,003
(G4=775,025+0,007
(G5=908,825+0,003
G6=714,854+0,005
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Tablo 1. Calisma gruplarinin tedavi diizenegi
Table 1. Treatment composition of experimental groups

Gruplar Radyasyon | Coziicii | Melatonin Tedavisi
G1 (Kontrol- Sabah) - = -
G2 (Kontrol-Aksam) - = -
G3 (TVR-Sabah) + + -
G4 (TVR-Aksam) + + _
G5 (TVR+MLT-Sabah) + + 4
G6 (TVR+MLT-Aksam) + + +

Tablo 2. Gruplarda izlenen dejenerasyon kriterlerinin yogunlugu

Sekil 3. Kontrole ait sabah (A,
B) ve aksam (C, D) gruplarinda
pinealositler (P) ve glia (GI) hucreleri
normal ince yapilarinda izleniyorlar.
C: Cekirdek, é: Cekirdekcik, i: GER, M:
Mitokondriyon, L: Lizozom, KD: Kan
damari, Ap: Apopitotik cisim (Uranil
asetat-Kursun sitrat)

Fig 3. Normal pinealocytes (P) and
glial (GL) cells observed in morning
(A, B) and evening (C, D) control
group. N: Nucleus, &: Nucleolus, i
GER, M: Mitochondria, L: Lysosome,
BV: Blood vessel, Ap: Apoptotic body
(Uranyl acetate-lead citrate)

sitoplazmalarinda osmiyofilik cisimcikler izlendi. Pinealosit
sitoplazmasinda ¢ok sayida dev vakuoller dikkat cekiciydi
(Resimde gosterilmiyor). Mitokondriyal kristolizis belirgindi,
ayrica krista kaybi nedeniyle vakuollesen mitokondriyonlarda
grandler olusumlar izlendi. Mitokondriyonlarin ¢aplari yine
kontrole karsin artmisti (Sekil 2). Bu grubun hem sabah hem de
aksam gruplarinda GER tubuluslar silinmis gibiydi. Ozellikle
aksam grubunda GER tubuluslarinin azalmasi melatonin
sentezinde aksakliklarin olaylanabilecegini distindtrdu.
iki radyasyon grubu karsilastirildiginda ince yapi diizeyinde
aksam grubunun uygulamadan daha fazla etkilendigi ancak
pinealosit ve mitokondrial dilatasyonunun sabah gruplarin-

Table 2. The density of the degeneration criteria in experimental groups

Dejenerasyon Kriterleri G1 G2 G3 G4 G5 G6
Lipid damlaciklari 2 2 3 1 2 2
Vakuol 0 0 2 3 2 2
Kristalizis 1 1 2 2 2 2
Apopitoz 1 2 0 3 2 1
Vaskdiler 6dem 0 0 3 3 2 2
Miyelin figlrler 0 0 1 2 0 1
Cekirdek zarinda balonlasma/ayrisma 0 0 3 3 0 1
Cekirdekgikte bozulma 0 0 3 2 0 1
Osmiyofilik cisimcik 1 1 1 3 1 1
Lizozom 1 1 2 2 1 1
Nekroz 0 0 3 1 0 0
0: Dejeneratif degisim yok; 1: Az dejenerasyon; 2: Orta dereceli dejenerasyon, 3: Giiclii dejenerasyon
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Sekil 5. TVR+MLT uygulamasina ait
sabah (A, B) ve aksam (C, D) grup-
larinda pinealositler (P) ve glia (Gl)
hiicrelerinde belirgin dejenerasyon
ayirtediliyor. C: Cekirdek, &: Cekirdek-
¢ik, M: Mitokondriyon, i: GER, L: Lizo-
zom, KD: Kan damari, Ap: Apopitotik
cisim (Uranil asetat-Kursun sitrat)

Fig 5. Distinct degeneration of
the pinealocytes (P) and glial (GI)
cells were recognized in WBI+MLT
morning (A, B) and evening (C, D)
groups. N: Nucleus, &: Nucleolus, M:
Mitochondria : GER, L: Lysosome,
BV: Blood vessel, Ap: Apoptotic body
(Uranyl acetate-lead citrate)

da daha fazla oldugu anlasild. istatistiksel acidan fark anlamli
bulundu (P<0.05).

TVR ile birlikte MLT uygulamasi yapilan sabah grubunda
(G5) (Sekil 5. A, B), kan damarlarinda minimal 6dem, ender
olarak apopitotik cisimcikler (Resimde izlenmiyor) izlenirken
yapinin kismen normal ince yapisina dondigi gorildi.
Vakuoller azalmisti, ¢ekirdek zar ve ¢ekirdekcik normal
ince yapisindaydi, minimal ve grandler kristolizis izlenirken,

Sekil 4. TVR uygulamasina ait sabah
(A, B) ve aksam (C, D) gruplarinda
pinealositler (P) ve glia (GI) hucre-
lerinde belirgin dejenerasyon ayirt
ediliyor. C: Cekirdek, M: Mitokond-
riyon, L: Lipid, KD: Kan damari, Ap:
Apopitotik cisim (Uranil asetat-Kur-
sun sitrat)

Fig 4. Distinct degeneration of the
pinealocytes (P) and glial (Gl) cells
were recognized in WBI morning
(A, B) and evening (C, D) groups. N:
Nucleus, M: Mitochondria, L: Lipid,
BV: Blood vessel, Ap: Apoptotic body
(Uranyl acetate-lead citrate)

mitokondriyon caplarinin halen kontrole karsin son derece
fazla oldugu izlendi. Mitokondriyal dilatasyondaki azalma
oldukga azken melatonin uygulamasi ile pinealosit ¢aplarinin
kontrole yakin bir deger kazandigi dikkati cekti (Sekil 2).
Melatoninin aksam uygulandigi grup (G6) (Sekil 5. C, D),
radyasyon aksam grubuyla (G4) karsilastirildiginda bircok
dejeneratif yapida belirgin ve anlamli dlizelmeler saptandi
(P<0.05). Ancak radyasyon uygulamasindan en cok etki-
lenen grup aksam grubu oldugu icin, G6 grubu G5 grubu
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ile karsilastirldiginda G5’ in ince yapi diizeyinde kontrole
daha yakin oldugu izlendi. Genelde iki melatonin grubu
arasinda anlamh bir farkhhk gortlmedi (P>0.05). Minimal
vaskiler 6dem, tek tiik apopitotik cisimcikler izlenirken
dev vakuollerin oldukca azaldigi dikkati ¢ekti. Cekirdek ve
cekirdekcik yapilar normaldi ancak mitokondriyon caplari
hala kontrole karsin oldukgca yuksek ve mitokondriyal grantil-
ler hala belirgindi. Bununla birlikte pinealosit ¢aplar radyas-
yon grubuna gore oldukca azalmis ve kontrol grubu ile
esdeger duruma gelmisti (Sekil 2).

Genel olarak radyasyon uygulamasi ile pineal bezin,
ozellikle pinealositler basta olmak Ulizere doku genelinde
oldukca dejeneratif histolojik degisimler sergiledigi gorul-
mustur. Radyasyon uygulamasinin pinealosit ve mitokondri-
yon caplarinda belirgin dilatasyona neden oldugu ve mela-
tonin uygulamasinin pinelositlerin dilatasyonunu 6nleye-
bildigi, ancak mitokondriyal dilatasyon tzerinde kismen
etkili oldugu izlenmistir. Bu durum melatoninin hiicre zari
bitlinligunin korunmasinda daha etkin ancak mitokonri
gibi organel mebranlarinin korunmasinda ise daha az etkin
olabilecegini diistindirmstir. Belkide organel zarlarinin
korunabilmesi icin daha uzun sureli melatonin uygulamasi
gerekmektedir. Melatonin uygulama sirelerinin arttirilacagi
ek calismalara gereksinim oldugu kanisindayiz. Ek olarak
calismamizda tim vicut radyasyon uygulamasindan en
¢ok aksam grubunun etkilendigi anlasiimistir. Melatonin
uygulamasinin ince yapi diizeyinde pineal bez lizerinde
koruyucu etkisi oldugu gorilmstdir.

TARTISMA ve SONUC

Radyasyon uygulamasi uzun yillardir kanser tedavisinde
onemli bir yer tutmaktadir. Radiosensitif timorler tzerine
olumlu etkilerinden dolayi yaygin kullaniliyor olmasina
karsin saglkl hiicreler Gzerine olan olumsuz etkileri de
bilinmektedir. Bu ¢calismada saglikli sicanlarda TVR uygula-
masi sonrasi, endojen melatoninin tretiminden sorumlu
yapi olan pineal bezde ve 6zellikle ince yapi diizeyinde
mitokondriyonda olusabilecek degisimler, radyasyon uygu-
lamasi dncesi ve sonrasinda ekzojen verilen melatoninin
etkisi elektron mikroskobik ve kronobiyolojik yontemlerle
arastirilmistir. Melatoninin viicudumuzda giinliik metabolik
ritme kosut olarak olusan serbest radikallerin zararli etki-
lerini ortadan kaldirmak yolu ile gli¢li bir antioksidan oldugu
uzun yillardan beri bilinmektedir '. Biyolojik membran-
lardan kolaylikla gecebilecek kadar kiictik molekdiler agirlikta
olmasi nedeniyle, hiicrenin tim organellerine kolaylikla
ulasabilmekte ve DNA zedelenmesi de dahil olmak lizere
hiicre tarafindan sentezlenmekte olan lipid ve protein-
lerde olusabilecek zedelenmeleri de kolaylikla engelleye-
bilmektedir. Melatoninin radyoprotektif etkisi de gosteril-
mistir 22. Radyasyon uygulamasi sonucunda ise tekli oksijen
molekiillerinin ve serbest radikallerin olusmasiyla apopitozis
de dahil olmak lizere hiicreyi 6lime goétiiren bircok zincir-
leme olayin gelistigi bildirilmistir. Radyasyon uygulamasi

sonucunda olusan serbest radikallerden, kendisi de serbest
radikaller Gretmesine ragmen en ¢ok mitokondriyonun
etkilendigi séylenmektedir 2.

Galismamizin bazi parametrelerine benzer bir arastirma
makalesinde, Popichiev ve ark.? y-radyasyon isiniminin
pineal bez lizerinde yapabilecegdi olasi zedelenmeyi elektron
mikroskobik olarak arastirmislardir. Pinealosit, glia hiicreleri
ve bezin damarlarinda son derece ciddi ince yapi zedelenmesi
oldugunu belirten arastirmacilar, adrenokortikal islevlerin
inhibisyonunun da, y-radyasyon isiniminin neden oldugu
zedelenmeyi biiyik 6lclide geri cevirebildigini vurgulamis-
lardir 2°. Bizim calismamizda da benzer olarak, pinealosit-
lerde radyasyon uygulamasindan sonra ince yapi diizeyinde
énemli dejeneratif bulgular gdzlemlenmistir. Ozellikle
pinealosit ve mitokondriyon c¢aplarinda belirgin artis, mito-
kondriyal kristolizis belirlenmistir. Bu calismadan ayricalikli
olarak kronobiyolojik kurgulanan calismamizda, sabah
uygulanan radyasyonun ardindan glia hiicrelerinde belirgin
dejenerasyon oldugu saptanmistir.

Kurgu olarak bizim calismamiza benzeyen Khavinson ve
ark!nin2* yaptigi calismada, y-1sinimina etkin kalan sicanlarin
pineal bezlerinde ince yapi diizeyinde olusabilecek degisim-
ler ve epithalonun’un olasi koruyucu etkisi arastiriimistir.
Bu calismada da bizim ¢alismamiza benzer olarak, ince
yap! diizeyinde pinealositlerde, glia hiicrelerinde ve damar
yapilarinda belirgin dejeneratif degisimler saptanmistir.
Bizim calismamizda pineal bezin salgisi olan melatoninin
koruyucu etkisi arastirilirken, bu calismada yine pineal
bezde sentezlenen epithalamin’in korucu etkisi incelenmis
ve ince yapi diizeyinde epithalamin uygulanan grupta
belirgin diizelmeler rapor edilmistir 2. Bizim ¢alismamizda
bu calismadan ayricalikl olarak mitokondriyon ve pinealosit
caplari da dlclilmis ve istatistiksel olarak gruplar arasi
farkliliklar degerlendirilmistir (Sekil 1, Sekil 2).

Baska bir calismada tedavi amaci ile uygulanan UV-B
isiniminin, U937 promonositik [6semi hiicrelerinde neden
oldugu apopitizis Uzerinde melatoninin koruyucu olumlu
etkileri gosterilmistir. Bu ¢alismada apoptozisin birkag
yolaktan suregelebilecedi ancak mitokondriyal yolagin son
derece 6nemli oldugu vurgulanmistir. Radyasyon uygulan-
masi dncesinde verilen melatoninin ise apopitotik hiicre
sayisinda 6nemli 6lclide distise neden oldugu belirtilmistir 2.
Bizim ¢calismamizda etkilerin gézlemlendigi yapi pineal
bezin butlnidr ve calismamizin amaci apopitozis de dahil
olmak Uzere bezin genelinde olaylanabilecek degisimlerin
saptanmasidir. Calismamizin sonunda, radyasyon uygulan-
masinin ardindan 6zellikle aksam grubunda sabah grubuna
karsin anlamli fark olacak sekilde, bezin genelinde apoptotik
cisimciklerde 6nemli 6l¢lide artma ve melatonin uygulan-
masindan sonra ise azalma gozlemledik.

Biyolojik islevlerin, hiicre ici organellerden organizma-
nin butlnlne varincaya dek, her seviyede, zamana bagh
degisiklikler gosterdigi bilinmektedir 2*. Radyoterapinin
yarattigi oksidatif stresin yol actigi enzim aktivitesi ve
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bunlara karsi savas veren antioksidan sistemler de bu ritmik
Ozellige sahiptirler . Bu durum, organizmanin zararli
uyaranlara karsi, gliniin farkli zamanlarinda, farkl durum-
larda olmasi anlamina gelmektedir ki bu da uyaranin etkisi
ya da yan etkilerinde farklliklar olusturabilmektedir. Krono-
biyolojinin, bu konuyu arastiran alt bilim dali kronotok-
sisite olarak adlandirilmaktadir. Radyoterapinin, sicanlarda
uygulanma zamanina bagl olarak farkl etkiler olustura-
bilecegi daha onceki arastirmalarimiz sonucunda sunul-
mustur '8, Literaturde de, 12 saatlik aydinlik-karanlik
dongisiinde birakilan fare ve sicanlarda, tim viicuda uygu-
lanan iyonize radyasyonun kronobiyolojik etkisi detayl olarak
derlenmistir 22, Memelilerde hiicre boliinmesi rastgele
olmamakta, sirkadian bir ritm izlemektedir. Bu nedenle
dokudan dokuya degismekle birlikte hiicrelerin, bulunduk-
lan siklusa gore belli sirkadian zamanlarda radiosensitif
ve radiorezistan oldugu dénemler bulunmaktadir 8272,
Ornegin farelerde ve sicanlarda, tiim viicut radyoterapisine
bagh mortalite ve toksik etkiler en cok aksam uygulamalari
sonrasinda meydana gelmektedir 22°, Bu bulgular bizim
calismamizin sonuglari ile paralellik géstermektedir. Kemir-
genler bilindigi gibi, insanlardan farkli olarak biyolojik agidan
gece aktif olan canhlardir. Aktif olduklari bu dénemde,
pineal bez radyoterapiye daha duyarli gibi goriinmektedir.
Bunun bir nedeni, pineal bezdeki zedelenme sonucunda,
karanlikta saliverilen melatonin sekresyonundaki azalma; bir
baska nedeni ise oksidadif stres yanitinin aktivite ddneminde
fazla olmasi olabilir. Bunlari ancak hipotetik olarak sdyleme-
miz mimklnddr ¢linkl ¢alismamizin bir eksigi, melatonin
diizeylerini ve oksidatif enzimleri 6lcememis olmamizdir.

Sonug olarak olusturdugumuz bu deney modelinde,
ekzojen uygulanan melatoninin sitotoksik olmayan, anti-
apoptotik bir ajan oldugu ve radyasyon uygulamasinin
olusturabilecegi ince yapi diizeyindeki pineal bez zedelen-
mesi Uizerine de koruyucu bir etkisinin olabilecegi diistince-
sindeyiz. Bu koruyucu 6zellik hem sabah hem de aksam
gruplarinda ince yapi diizeyinde izlenebilmektedir. Melato-
ninin etkisi diurnal bir fark gostermemekle birlikte, aksam
uygulanan iyonize radyasyon anlamli olarak daha fazla
zedelenmeye neden olmaktadir. Hiicresel dejenerasyonun
gosterilmesine yonelik yeni antikorlar ile yapilacak immuno-
histokimyasal ¢alismalar ile calismamiz desteklenebilir.
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Summary

The objective of this study was to investigate the effects of different levels dried distillers grains with solubles (DDGS) on growth
performance, carcass quality and blood parameters in broilers. In 42 d feeding trial, 1 day old broilers were allocated to 4 experimental
groups with 4 replicates (22/pen): control, treatment 1 (5% DDGS), treatment 2 (10% DDGS) and treatment 3 (15% DDGS). In experiment
352 chicks were used. Feed and water are provided ad libitum. On day 42, 32 (16 male and 16 female) chicks per treatment were
randomly chosen and slaughtered for determining the carcass yield. Blood samples were taken 8 (4 male and 4 female) chicks per
treatment. At the conclusion of the trial, differences in terms of body weight, body weight gain, feed intake and feed conversion ratio
were found between trial groups fed DDGS in different amounts (P<0.05). As a result of the slaughtering process at the conclusion of
the trial, differences (P<0.05) were found in terms of slaughter weight and cold and hot carcass weight in the trial groups. No difference
was found in terms of the weight of the heart and liver (P>0.05), but gizzard weights did vary (P<0.05). Differences also emerged
between the groups in terms of total protein and total triglyceride levels in the blood samples taken during the slaughtering process
(P<0.05), but there was no difference between the trial groups in terms of total cholesterol levels (P>0.05).

Keywords: Blood parameters, Broilers, Carcass yield, Distillers dried grains with solubles

Kurutulmugs Damitma Cozuniirlii Tanelerinin Farkh Diizeylerde
Broyler Rasyonlarinda Kullanilmasinin Besi Performansi,
Karkas Ozellikleri ve Bazi Kan Parametreleri Uzerine Etkisi

Ozet

Bu calisma, farkli diizeylerde kurutulmus damitma ¢6ziiniirli tanelerinin (DDGS) broylerlerde besi performansi, karkas kalitesi ve
kan parametreleri Gzerine etkisini belirlemek icin yapilmistir. 42 giinliik deneme stiresinde, 1 glinliik yastaki civcivler 4 deneme grubu
ve 4 alt grup olarak ayrilmistir (22/adet): Kontrol, grup 1 (%5 DDGS), grup 2 (%10 DDGS) ve grup 3 (%15 DDGS). Denemede 352 adet
civciv kullanilmistir. Yem ve su ad- libitum olarak saglanmistir. 42. giinde, her gruptan 32 adet broyler (16 erkek ve 16 disi) rastgele
secildi ve karkas veriminin belirlenmesi icin kesim islemi uygulanmistir. Kan 6rnekleri her deneme grubundan 8 adet broylerden (4
erkek ve 4 disi) alinmistir. Deneme sonunda, farkli diizeylerde DDGS ile beslenen deneme gruplarinda canli agirlk, canli agirlik artisi,
yem tliketimi ve yemden yararlanma orani bakimindan farkliliklar bulunmustur (P<0.05). Kesim islemi sonunda, kesim agirhigi, sicak ve
soguk karkas agirliklari bakimindan farkhliklar tespit edilmistir (P<0.05). Karaciger ve kalp agirliklarinda farklilik bulunmazken (P>0.05),
taslik agiriginda farklilik oldugu tespit edilmistir (P<0.05). Gruplar arasinda toplam protein ve toplam trigliserit dlizeyleri bakimindan
farkhhk saptanirken (P<0.05), toplam kolesterol bakimindan farklilik saptanmamistir (P>0.05).

Anahtar sozciikler: Kan parametreleri, Broyler, Karkas verimi, Kurutulmus damitma ¢éziiniirlii taneleri
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INTRODUCTION

In recent years, the global production of ethanol and
other bio-fuels has continued to increase rapidly. Distillers
dried grains with solubles (DDGS) is defined as the product
obtained after removal of ethyl alcohol by distillation from the
yeast fermentation of a grain or grain mixture by condensing
and drying at least 75% of resultant whole stillage by methods
employed in the grain distilling industry '. The vast increase
in ethanol production over the last 5 to 10 year has led to on
increased supply of DDGS that is available for livestock feed 22.

Previous research has demonstrated that DDGS can be
fed to poultry successfully “7. Waldroup et al.® reported that
when DDGS were included into broiler diets with the meta-
bolisable energy (ME) content held constant up to 25%
DDGS could be used without reduction in body weight (BW)
or feed utilization. Dale and Batal ° used to 0, 6, 12 and 18%
DDGS ina 42 d grow out study and reported that 12% DDGS
resulted in a slight decrease in performance during the
starter period while 18% DDGS had a negative impact on
BW and feed conversion ratio (FCR) over the 42 d period.
Wang et al.® used 0, 5, 10, 15, 20 and 25% DDGS in broiler
diets and found that 15-20% DDGS supplementation to be
effective low level on performance. Similarly, Wang et al.”
used similar levelsin a 18 d and reported that DDGS can be
used in broiler diets up to 30% levels. Lu and Chen 2 used 10-
20% DDGS in 16 week growth study on domestic colored

Table 1. Composition and calculated analysis of experimental diets

chickens and indicated that during the 14 week while
10-20% DDGS had no negative effects BW, body weight
gain(BWG), FCR, carcass weight and yield, liver weight and
plasma total cholesterol, protein and triglyceride.

Therefore, the objective of this study was to determine
the effect of different levels DDGS on fattening performance,
carcass yield and some blood parameters.

MATERIAL and METHODS

Experimental Diets

In 42 day feeding trial, one day old broilers were allocated
to 4 experimental groups with 4 replicates (22/ pen): control,
group 1(5% DDGS), group 2 (10% DDGS) and group 3 (15%
DDGS). The component of corn DDGS (CP Animal Feed
Industry, Bursa, Karacabey, Turkey) were dry matter (DM)
89.77%, crude protein (CP) 23.70%, crude fiber 6.32%, ether
extract 11.45%, crude ash 4.88% and ME 2310 kcal/kg. The
diets based on corn and soybean meal and fed as mash
throughout the experiment. The ME and CP levels of the
diets from 0-14 d of age 3050 kcal/kg and 22%, 15-35 d of
age 3150 kcal/kg and 20% and 36-42 d of age 3200 kcal/kg
and 18%, respectively.Therationsare formulated to meet
NRC '3 nutrient requirements. All experimental rations were
maintained isocaloric and isonitrogenous. The compositions
of the basal rations are shown Table 1.

Tablo 1. Deneme rasyonlarinin bilesimi ve hesaplanan analiz degerleri

Ingredients (%) Days 0-14 Days 15- 35 Days 36-42
Corn 53.1 51 48.6 46.6 57.6 553 53.1 50.9 62.6 60.4 58.1 55.9
Soybean meal 40.5 37.6 35 32 35 323 29.5 26.7 30 27.2 245 21.7
DDGS - 5 10 15 - 5 10 15 - 5 10 15
oil 4 4 4 4 4 4 4 4 4 4 4 4
Limestone 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
DCP 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
DL-methionine 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Premix® 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Chemical Analyses (%)

Dry matter 91.10 91.62 91.33 91.38 90.62 90.51 90.18 90.29 94.39 94.11 94.42 94.08
Crude protein 22.06 22.02 22.08 22.09 20.00 20.03 20.02 20.02 17.97 18.18 18.03 18.01
Crude fibre 3.35 342 3.15 348 3.50 3.01 3.64 3.68 3.27 3.76 3.07 3.17
Ether extract 7.18 7.60 7.95 8.15 7.34 8.03 7.90 8.38 7.03 777 7.80 8.59
Crude ash 5.29 524 5.53 5.17 5.59 5.38 5.73 535 4.98 5.30 5.20 4.96
N-free extract 53.22 53.34 52.62 52.49 54.19 54.06 52.89 52.86 61.14 59.10 60.32 59.35
g"n?fgz"":z:r/’l';b 3169.9 | 3141 | 31094 | 30814 | 31854 | 31547 | 31249 | 30951 | 32304 | 3200.6 | 3169.9 | 3140.1

*KAVIMIX VM 214: Vit A: 12.000.000 1U; Vit Ds: 1.500.000 1U; Vit E: 30.000 mg; Vit Ks: 5.000 mg; Vit Bi: 3.000 mg; Vit Bz: 6.000 mg; Vit By2: 30 mg; Folic Acid: 750

mg; Cal. D.Panth: 10.000 mg; D Biotine: 75 mg; Choline Chloride: 375.000 mg; Nicotine Amid: 40.000 mg; Mangan: 80.000 mg; Fe: 40.000 mg; Zn: 60.000 mg;

Cu: 5.000 mg; Co: 100 mg; I: 400 mg; Se: 150 mg; Antioxidant: 10.000 mg (Per 2.5 kg.), ® Calculated (TSE 1991)




163
KAYA, SAHIN

Broiler Management

Three hundred and fifty-two one day old male and female
Ross- 308 chicks were obtained local hatchery where they had
been vaccinated in ovo for Marek’s disease and had received
vaccinations for New Castle Disease and Infectious Bronchitis
post hatch via a coarse spray. The treatment was set up in a
completely randomized design where 22 chicks (11 male
and 11 female) randomly assigned to each of four treatments
with four replicates. The experiment lasted for 42 days and
the chicks were fed the experimental diets throughout the
experimental period. Chicks had free access to feed and
water.The lighting regime was 23 h/d. The temperature was
maintained at 32°C for the first week and then reduced until
a temperature of 22°C was achieved by the fourth week,
gradually.

Measurements

The DDGS sample and experimental rations were analyzed
by the methods of AOAC '*. The ME levels of rations were
calculated according to TSE . The BWG of the chicks were
determined at the beginning (0) and 7, 14, 21, 28,35 and 42t
d of study. At the same time all the replicates feed residues
were weekly weighed to define the feed intake (Fl) levels
and FCR. At the end of the study thirty-two chicks (16 male
and 16 female) per treatment were randomly chosen and
slaughtered for determining the carcass yield. During slaugh-
ter, individual blood samples were taken vena subcutena
ulnaris within each treatment and collected into dry clean
centrifuge tubes containing drops of heparin and centri-
fuged for 15 min (3.500 rpm) to obtain plasma. Then, total
protein, total cholesterol and total triglycerides were deter-
mined by DDS commercial kits.

Statistical Analysis

The importance’s of the difference between the mean
values of groups were evaluated by analysis of variance tech-
nique. Duncan multiple range test was used determine
difference between treatment groups. The statistical analyses
were performed of SPSS 16.0.

RESULTS

At the beginning of the study, there was no statistically

significant difference between the groups in terms of body
weight (P>0.05). The average BW obtained at the end of
the trial in the control and trial groups were 1763.0, 1991.1,
2102.1 and 2060.1 g respectively, and this difference between
the groups was found to be statistically significant (P<0.05).
The highest BWG value was found in the trial group with a
supplement of 10% DDGS. The highest Fl was also found to
occur in the same trial group. The lowest FCR in the 14-28 day
period was found in the trial group that included 5% DDGS
while in the other periods it was in the trial group supple-
mented with 15% DDGS. Broiler performance is provided
in Table 2 and 3.

Carcass weights were higher in the trial groups and in the
control group. Warm and cold carcass weights were highest
in the trial group with DDGS added at a rate of 15%. It was also
determined that the addition of DDGS in different amounts
had no effect on carcass yield. Broiler carcass weight perfor-
mance and carcass yields are provided in Table 4.

Supplementing broiler rations with different amounts
of DDGS had no effect (P>0.05) on the weight of the liver or
heart, but the groups did vary in terms of the weight of the
gizzard (P<0.05). The addition of DDGS in differing amounts
created a statistically significant difference (P<0.05) between
the total protein and triglyceride values in blood serum, but
it did not result in a difference (P>0.05) in total cholesterol
values. Broiler performance regarding internal organ weight
and blood parameters is provided in Table 5.

DISCUSSION

The BW values obtained on day 14 of this study were lower
than the values of the control group in Oryschak et al.® but
higher than the values they reported in groups supplemen-
ted with 5% and 10% DDGS. However, it was found to be
lower than values obtained in other similar studies 1718,
Body weight values on d 28 of the trial were lower than the
values obtained in the control group and groups supple-
mented with 5and 10% DDGS in the study by Oryschak et al.'.
Results for BW were lower than those reported for the control
group in the study by Loar et al.” and higher than the BW
values found in the group supplemented with 15% DDGS.
The numbers obtained in the study by Min et al."” with a
supplement of 0 and 15% DDGS were lower than the values

Table 2. Effects of dried distillers grains with solubles on the body weight of broilers. (g)

Tablo 2. Kurutulmus damitma ¢6ziindirlii tanelerinin broylerlerin canli agirligi lizerine etkisi (g)

Days Control (X£Sx) Group | (X£Sx) Group Il (X+Sx) Group Il (X+Sx) P
1 47.78+0.37 (n=88) 47.16£0.36 (n=88) 47.60+0.35 (n=88) 46.50+0.32 (n=88) -
14 305.82+4.98<(n=88) 346.39+4.97° (n=88) 351.68+4.53° (n=86) 372.30+4.37° h
28 922.1+1.20°(n=86) 1063.5+13.20° (n=88) 1099.2+11.9°(n=86) 1095.4+11.4% (n=86) *
42 1763.0+13.9¢(n=83) 1991.1+£15.9° (n=86) 2102.1£16.4°(n=83) 2060.1£18.12(n=86) ks
a,b,c: Means on the same row followed by different letters differ significantly (P<0.05), -: Differences among the groups were not statistically significant
(P>0.05), n: Deneme gruplarindaki hayvan sayilari
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Table 3. Effects of dried distillers grains with solubles on the growth performance of broilers

Tablo 3. Kurutulmus damitma ¢oztiniirlii tanelerinin broylerlerin performansi lizerine etkisi

Days Parameters Control (X+Sx) Group | (X£Sx) Group Il (X£Sx) Group Il (X£Sx) P
FI 415.55+1.93¢ 483.51+10.03? 478.21+10.11° 449.26+9.53° *
1-14 BWG 258.04+0.36¢ 299.23+3.83° 304.31+£7.61° 325.79+1.922 *
FCR 1.61+0.008* 1.61+0.042 1.57+0.02* 1.38+0.02° &
FI 1223.9+8.15¢ 1302+14.77¢ 1392.3+11.96* 1345.5+8.83° *
14-28 BWG 616.37+4.08° 717.12+9.11° 747.56+7.89° 723.01+£2.90* *
FCR 1.98+0.012 1.81+0.006¢ 1.86+0.005° 1.86+0.006° *
Fl 1758+22.47¢ 1890.1+27.75° 2020+34.9° 1928+25.93 *
28-42 BWG 841.26+5.62¢ 927.45+7.06¢ 1003.1£9.422 964.47+10.56° *
FCR 2.09+0.02° 2.03+0.02° 2.01+0.02° 2.00+0.009° *
Fl 3397.4+£24.9¢ 3675.8+41.8° 3890.60+31.3° 3722.7+32.7° *
0-42 BWG 1715.7+8.89¢ 1943.7+16.3° 2055+15.8° 2013.3£14.9* *
FCR 1.98+0.007° 1.89+0.009° 1.89+0.009° 1.84+0.004¢ *
a,b,c,d: Means on the same row followed by different letters differ significantly. (P<0.05), FI: Feed Intake (g/chick), BWG: Body Weight Gain (g), FCR: Feed
Conversion Ratio

Table 4. Effects of dried distillers grains with solubles on the slaughter weight (g), carcass weight (g) and yield (%) of broilers (n=32)

Tablo 4. Kurutulmus damitma ¢6ziinirlii tanelerinin broylerlerde kesim agirligi (g), karkas agirligi (g) ve verimi (%) lizerine etkisi (n=32)

Parameters Control (X£Sx) Group | (X£Sx) Group Il (X+Sx) Group Il (X£Sx) P
Slaughter weight 1757.90+31.5¢ 2052.60+39.7° 2114.50+32.0° 2122.40+31.5% s
Warm carcass 1272.60+25.40¢ 1480.0+30.10° 1524.90+25.10% 1534.0+25.90° s

Cold carcass 1258.50+24.90° 1463.40+28.90° 1501.10£23.40% 1511.10+26.10° <
Warm carcass yield 72.37%0.23 72.90+0.17 72.09+0.15 72.35+0.20 -
Cold carcass yield 71.58+0.21 71.29+0.13 70.98+0.12 71.27+0.19 -
a,b,c: Means on the same row followed by different letters differ significantly. (P<0.05), -: Differences among the groups were not statistically significant (P>0.05)

Table 5. Effects of dried distillers grains with solubles on the internal organ weights (g/ 100 BW) and some blood parameters (g/dl) of broilers

Tablo 5. Kurutulmus damitma ¢oztinlirlii tanelerinin broylerlerde ic organ agirliklari (g/ 100 CA) ve bazi kan parametreleri (g/ dl) lizerine etkisi

Parameters Control (X+Sx) Group | (X+Sx) Group Il (X+Sx) Group Il (X+Sx) P
Heart 13.26+0.45 12.53+0.49 13.14+0.57 13.62+0.49 -

Liver 39.87+1.21 40.76+1.37 41.48+1.22 39.78+1.15 =
Gizzard 28.78+1.22° 31.46+1.38%° 33.73£1.11° 29.89+0.64° *
Total cholesterol 132.08+0.59 130.60+0.61 132.05+0.65 131.23+0.63 -
Total protein 2.95+0.02* 3.22+0.01¢ 3.39+0.012 3.32+0.01° *
Total triglyceride 86.77+0.67° 84.66+0.36° 82.32+0.31¢ 81.23+0.20¢ *
a,b,c: Means on the same row followed by different letters differ significantly (P<0.05), -: Differences among the groups were not statistically significant (P>0.05)

found in this trial. The study conducted by Shalash et al.*
found BW values in the control group and the group supple-
mented with 12% DDGS which were similar to those in this
study. The BW values for day 35 were lower than the values
reported by Wang et al.’® for day 35. The values found in
this study were higher than the values obtained as a result
of supplementing with DDGS at the same rate in the study
conducted by Wang et al.’®. The BW findings obtained in
the study were lower than the values found by Wang et al.™
in the control group and the group supplemented with 10%
DDGS. The BW values at the end of the trial were lower than
those obtained by Min et al."” on day 42. These values were
also lower than the BW values in the results obtained by
Wang et al."" in the control group and the group supple-

mented with 10% DDGS and results in the control group
as well as the group given 15% DDGS in Wang et al.”®. The
numbers in this study were lower than the BW values
reported by Oryschak et al.’® in the control group and the
groups given 5% and 10% DDGS.

The BWG values obtained in days 14-28 as a result of
this study were lower than the BWG values found by Loar
et al."” for the same period in the control group and the trial
groups given a DDGS supplement of 5%, 7.5% and 15%. The
BWG values on days 28-42 of the trial were similar to those
reported by Shalash et al.*® during the same period in the
control group and the group fed rations including with 12%
DDGS. The body weight gains obtained in this study at the
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conclusion of the trial were lower than the BWG values
found during the same period by Lumpkins et al.?' in a
study supplementing 0, 6, 12 and 18% DDGS.

The Flvalues obtainedin days 1-14in this study were lower
than the Fl values found by Wang et al.'® for days 1-14. Similarly,
they were lower than the values found by Wang et al.” in
the control group and the 10% DDGS group in their study. The
values obtained in this study were similar to those found by
Min et al.'””. The Fl values obtained in days 14-28 of the trial
were lower than the values found by Loar et al.® in the control
group and the trial groups given a 7.5% and 15% DDGS
supplement. Fl values from days 28-42 were found to be
lower than the Fl values found by Shalash et al.** during
a similar period in the control group and that given 12%
DDGS. At the conclusion of the trial, Fl values in days 0-42
were found to be lower than the values obtained by Min et
al."” in the control group and that given a supplement of 15%
DDGS. Similarly, the results of this study were lower than
the numbers obtained in the control groups and trial groups
of Wang et al.”® which received a 15% DDGS supplement.
The results of this study were similar to those reported by
Shalash et al.?’in the control group and those obtained from
adding 12% DDGS.

The FCRford 1-14 of the study were 1.61,1.61,1.57 and 1.38
for the control group and trial groups supplemented with
5,10 and 15% DDGS. The findings in this study were higher
than those of the control group in the study by Min et al."”
and similar to the findings in the study group receiving a
15% DDGS supplement. While the numbers in this study
were higher than those Wang et al.”® found in the control
group at the conclusion of their study, they were similar to
the group that received 15% DDGS. The FCR values obtained
in this study were found to be higher than those in the
control group and the groups given 10% DDGS in Wang
et al.'. The FCR values for days 28-42 in the study that was
conducted were similar to the FCR values found by Shalash
et al.*’ during the same time in both the control group and the
groups given a 12% DDGS supplement. FCR results for days
0-42 were higher than those found in the control group and
the trial groups given 10% DDGS in Wang et al."". Similarly,
the FCRvalues obtained byWangetal.’®*in the control group
and the trial group given 15% DDGS were higher than the
results of this study. The FCR values for the study were higher
than those found by Shalash et al.* in the control group,
but similar to the FCR values they found as a result of
supplementing with 12% DDGS.

The reason for the differences seen at different times as a
result of adding varying amounts of DDGS to broiler rations
could be due to the composition of the ration, differences
in the method used to obtain the DDGS added to the ration,
or a difference in the composition of nutrients.

Slaughter weights in the study were higher than the live
finishing weights reported by Lu and Chen 2 in their control
group and the groups given 10% DDGS. The hot carcass values

obtained in the trial were similar to those in the control group
in the study by Lu and Chen > but higher than those obtained
in the group supplemented with 15% DDGS. The numbers
in this study were lower than those reported by Lumpkins et
al.2"in their control group and the trial groups given DDGS
supplements of 6, 12 and 18%.

The hot carcass yields obtained in the study’s control
group and the trial groups that included 5, 10 and 15% DDGS
were found to be lowerthan theyields that Minetal."” found
in their control group and the trial group supplemented with
15% DDGS. The hot carcass yields reported by Wang et al.”
in their control group and that which received 10% DDGS
supplements were higher than the hot carcass yield results
obtained in this study.

Liver weights from this study’s control group and the
trial groups supplemented with 5, 10 and 15 %DDGS were
higher than those reported by Loar et al.” in their control
group and trial groups receiving 7.5% and 15% DDGS. The
liverweights reported by Shalash etal.?’in the control group
and trial group given a DDGS supplement of 12% were
found to be lower than the results in this study. The values
obtained in this study were higher than the liver weights
reported by Lu and Chen '? in their control group and
the research groups given 10% DDGS. The heart weights
obtained in the study’s control and trial groups, on the other
hand, were higher than those found by Shalash et al.?* in
their control group and the research group given 12% DDGS.

In this study, total blood cholesterol values in the control
group and the trial groups receiving 5, 10 and 15% DDGS were
132.08,130.6,132.05and 131.23 mg/dlrespectively.The
results of this experiment were higher than the values found
by Shalash etal.?%in their control group, but lower than the
values reported for the research group supplemented with
12% DDGS. Total blood cholesterol values found in the trial
were lower than the total blood cholesterol values reported
by Awad et al.?? as a result of supplementing with DDGS (0,
6, 12 and 18%) in ducks.

Total blood protein values in the study were lower than
those found by Luand Chen 2in their control group and the
research group given a 10% DDGS supplement.The total
blood protein values found by Awad et al.?2 in trial groups
where duck rations were supplemented with 0, 6, 12 and
18% DDGS were higher than the total protein values in this
study.

The results for total triglycerides in samples of blood serum
taken from broilers in the control group and those fed rations
that included 5, 10 and 15% DDGS were higher than the
total triglycerides in blood serum found by Lu and Chen '
in their control group and trial groups given a 10% DDGS
supplement. The values obtained in the study were lower
than the total triglyceride values found in the blood serum
of ducks fed a ration supplemented with 0, 6, 12 and 18%
DDGS by Awad et al.?%
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It was concluded that supplementing broiler rations with
up to 15% DDGS does not have a negative effect on perfor-
mance, carcass yield or blood parameters and that it can be
safely used in broiler rations.
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Ozet

Bu calisma, Tlirk toplumunun hayvan haklari konusunda biling diizeyi ve algisina yonelik saptamalar yapmak amaciyla gerceklestirildi.
Bu amacla hazirlanan anket, Turkiye'nin cografi bolgelerini temsil eden yediilde degisik meslek, yas ve cinsiyet gruplarindan 2016 kisiye
yuz ylize gorlisme teknigdi ile uygulandi. Anket verilerinin SPSS istatistik programi ile analizi sonucunda: biylksehirlerde yasayanlarin
(P<0.001), kirk yasin Gstiinde olanlarin (P=0.002), aylik gelirleri 1.000 TL'nin Gzerinde olanlarin (P=0.015), bayanlarin (P<0.001) ve
ogretmenlerin (P<0.001), diger demografik gruplara kiyasla, hayvan haklari konusunda daha pozitif tutum sergiledikleri; hayvan haklari
konusundaki tutum ile egitim diizeyi arasinda pozitif bir iliski oldugu g6zlendi (P=0.005).

Anahtar sozciikler: Tiirk toplumu, Hayvan haklar, Tutum, Demografik 6zellikler

A Survey to Identify the Turkish People’s Approach on Animal
Rights Concept: I. Attitude Analysis by Demographic Traits

Summary

The present study was undertaken to determine the Turkish people’s cognitive level and perception on the concept of animal rights.
For this aim, a sample of totally 2016 individuals was created from different groups of profession, age and gender. A questionnaire was
developed for collecting data and was applied to participants in seven provinces representing geographical regions of Turkey. The
survey was applied by interviewing with 2016 participants individually. The data obtained from questionnaire were analysed statistically
and the results are given below: Those living in metropolitan (P<0.001), and over the age of forty (P=0.002), with incomes over 1.000
Turkish Liras per month (P=0.015), women (P<0.001) and teachers (P<0.001) are showed more positive attitude towards animal rights
than the other demographic groups. Positive attitude towards animals is also increased with the increase in educational level (P=0.005).

Keywords: Turkish people, Animal rights, Attitude, Demographic traits
GIiRiS

Hayvan-bitki ve insan arasindaki simbiyotik iliski cerce-  olmustur. Osmanl Devletinde ve Bati Ulkelerinde hayvan-
vesinde, canlilara-hayvanlara haklar taninmasi ve onlarin  lari korumaya yonelik gerceklestirilen bir takim éncu yasal
korunmasina yonelik hareketlerin kokleri Antik Cag'a kadar  diizenlemeler yaninda ilk mustakil Hayvanlari Koruma Yasasi
uzanmaktadir. Hayvan haklarinin pozitif hukuka yansitlma 1822 yilinda ingiltere’de cikartilmistir. Hayvanlari koruma
¢abalarinin en 6nemli gostergesi, hayvanlari korumayasalari  hareketinin sosyal bir hareket olarak karsimiza gikmasi ise
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yine ingiltere'de, 19. yiizyilin baslarinda gerceklesmistir. ilk
hayvan haklari hareketi “antiviviseksiyonist” hareket olarak
ingiltere’de olgunlasmis ve 1960’larda genis kitlelerin des-
tegini almaya baslamistir. Richard Ryder, 1970'li yillarda
“tlrcilik” terimini bulmus, 1972 yilindan itibaren hayvan
0zglrlesmesi hareketi faaliyete ge¢mistir. 1980'lerin ilk yil-
larinda PETA “People for the Ethical Treatment of Animals
(Hayvanlara Etik Muamele icin Miicadele Edenler)”, FARM
“Farm Animal Reform Movement” (Ciftlik Hayvanlari Reform
Hareketi) gibi hayvanlar korumaya yonelik Snemli organi-
zasyonlar ortaya ¢ikmaya baslamis ve giinimiize gelene kadar
tlm diinyada bu tiir organizasyonlarin sayilari ve etkinlikleri
giderek artmistir . UNESCO Evinde, 15 Ekim 1978 tarihin-
de”Hayvan Haklari Evrensel Bildirgesi”resmen ilan edilerek;
haklarini savunamayan hayvanlara bir takim haklar taninmis-
tir. ideal olmamakla ve yeterince globalize olmamakla birlikte,
olumlanabilecek yonleri de bulunan bu haklar; gelismis tilke-
lerde yasal statliye kavusturulmus ve hayvan haklarina yone-
lik kanunlar ¢ikartilmistir >6.

Osmanlida, hayvanlari koruma hareketine iliskin diizen-
lemeleri; ikinci Beyazid ddneminde hazirlanan Bursa, istanbul
ve Edirne ihtisab Kanunlarinda ve daha sonraki dénemlerde
hazirlanan fermannameler ile Belediye Kanunlarinda gérmek
miimkinse de sahipsiz sokak hayvanlarini korumaya yonelik
genis kapsamli ilk koruma yasasi ancak Cumhuriyet Déne-
minin yakin zamanlarinda, 2004 yilinda cikartilabilmistir ”.
Avrupa Birligi uyum siireci kapsaminda, hayvan haklari ve
hayvan refahina yonelik yasal altyapi olusturmaya baslana-
rak uygulamaya donik gelismeler kaydedilmis; ciftlik ve
deney hayvanlariniilgilendiren yonetmelikler ¢ikartiimis,
sivil toplumu bilinglendirmek amaciyla dernekler kurulmus-
tur® Ancak tiim bu gelismelere ragmen, ¢ikartilan yasalarin
esas uygulayicilari olmasi beklenen toplumun, konuya ba-
kisina ve bilinglilik diizeyine yonelik kapsamli bir calisma
saptanamamis, bazi anket ¢calismalarinda *'" konuyla dolayli
olarak baglantil kisimlar belirlenebilmistir. Bu durum, hayvan
haklan konusunda Tiirk toplumuna yonelik ve 6zellikle uygu-
lamaya donuk bir calisma yapilmasi gerekliligini ortaya
koymaktadir. Bu calismaile kiiresel gtincel olan bu konuda
Turk toplumunun tutum ve yaklagimlari ortaya konularak
uluslararasi verilerle karsilastirma yapmak amaclanmaktadir.

MATERYAL VE METOT

Bu calismanin evrenini, son (2007) nifus sayimi verilerine '?
gore, 20 yas Uistli 45.786.832 Turkiye Cumhuriyeti vatandasi
olusturdu. Orneklem biiytikl{igi, %95 giliven diizeyini  sag-
lamasi hedeflenen 2016 katilimcidan olusturuldu. Arastir-
mada veri toplama gereci olarak kullanilan anket formu,
Wuensch ve ark.'*, Halis Yerlikaya ve ark." ile Sharp ve ark."
tarafindan yiritulen calismalardan yararlanarak gelistirildi.
Anket, katilimcilarin demografik 6zelliklerini belirlemek amaci
ile toplam 6 adet kapali uglu soru ve katilmcilarin hayvan
haklari kavramina yonelik diistincelerini belirlemeye yonelik
7'l Likert 6lcegiyle hazirlanmig 59 yargi iceren bir tutum 6lce-
ginden olustu. Anketin glvenilirligi Cronbach Alfa katsayisi

ile hesaplandi ve 0.928 degerine ulasildi.

Anketlerin uygulanacadi iller, Turkiye'nin yedi cografi bol-
gesini temsil edecek sekilde ve temsil yetenekleri dikkate
alinarak; Bursa (Marmara Bolgesi, 14.211.086 kisi), Samsun
(Karadeniz Bolgesi, 4.945.865 kisi), Antalya (Akdeniz Bolgesi,
5.692.760 kisi), izmir (Ege Bélgesi, 6.552.066 kisi), Elazi§
(Dogu Anadolu Bolgesi, 3.318.621 kisi), Urfa (Glineydogu
Anadolu Bélgesi, 3.278.965 kisi) ve Ankara (ic Anadolu Bélgesi,
7.787.469 kisi) olarak belirlendi 2. Orneklem grubu, cografi
bolgelerin 20 yas tstii niifus blyukliginin evren icerisindeki
orani dikkate alinarak orantili-tabakali 6rnekleme teknigi
ile belirlendi. Bu orana gore degisik meslek, yas ve cinsiyet
gruplarindan olmak tizere, Ankara'dan 340, Bursa'dan 625,
Samsun’dan 220, Antalya'dan 253, izmir'den 288, Elazig'dan
147 ve Urfa'dan 143 katilimci 6rnekleme alindi ve 6rnekle-
min olusturulmasinda tesadifi 6rnekleme yontemi uygulandi.

Yiizylize goriisme yontemiyle ylritilen ¢calisma sonu-
cunda toplam 2016 kisiyle anket yapilarak, elde edilen veri-
ler SPSS 13.0 for Windows (Chicago, IL) istatistik paket programi
ile analiz edildi. Bagimsiz degiskenleri belirlemeye yonelik
sorular ile katilimcilarin hayvan haklarina iliskin tutumlarina
yonelik sorularda siklik (frekans) degerleri bulundu. Anketin
uygulama tekniginden ya da bazi katihmcilarin bazi sorulari
yanitlama isteksizliginden kaynaklanan kayip verilerin dagi-
lim oranlari Gizerindeki olasi yaniltici etkisini ortadan kaldir-
makicin frekanslar ve ylizdeler yerine, gecerlifrekanslar ve
gecerli ylizdeler kullanildi. S6zi edilen frekans ve ylizde
degerleri metin icerisinde tablolar halinde sunuldu.

Hayvan haklarina yonelik sergilenen tutum diizeyleri icin
elde edilen puanlarin karsilastirilmalarinda, ikiden fazla alt
gruplu degiskenler icin Kruskal Wallis Testi uygulandi. iki alt
grubu bulunan degiskenlerle ilgili karsilastiriimalar icin ise
Mann Whitney U Testi yapildi. Tum analizlerde anlamlilik
diizeyi P<0.05 olarak kabul edildi.

Anket uygulamalari, 2009 Eylul - 2010 Mart tarihleri ara-
sinda gerceklestirildi.

BULGULAR

Yas dagilimi agisindan en biiylik grubu 20-30 yas (%47.5)
araligindaki katihmcilar, en kicik grubu ise 60 ve Usti yas
(%2.3) arahgindaki katilimcilar olusturdu. Yas gruplarina gére
tutum 6lceginden elde edilen puanlarin ortalamalari karsilasg-
tinldiginda41-50,51-60 ve 61 ve Uistli yas grubundaki birey-
lerin diger gruplara gore daha pozitif bir tutum (P=0.002)
sergiledikleri belirlendi (Tablo 1).

Katilimcilarin cinsiyet dagiimina bakildiginda %58.8'inin
erkeklerden olustugu gorildi. Cinsiyet degiskenine gore
tutum degerlendirilmesinde bayanlarin erkeklere oranla
daha pozitif tutum sergiledikleri (P<0.001) gozlendi (Tablo 1).

Katilimcilar egitim diizeyi acisindan siniflandirildiginda
en blyuk grubu Universite mezunlarinin (%50.7) olustur-
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Tablo 1. Katiimcilarin bazi demografik ézelliklere (yas, cinsiyet, egitim diizeyi, en uzun siire yasanilan yerin niteligi, meslek ve gelir diizeyi) gére dagilimi ve
tutum degerlendirmesi

Table 1. Distribution of participants according to some demographic traits (age, gender, education level, feature of living place for longest time, occupation,
income level) and assessment of attitudes

3:;T|?|3;:ﬁk Parametre n % X+Sx Medyan P Mg‘eig::'m Ma[l,(: ;"e‘:'m
20-30 912 475 4.18+0.77 4.18 0.08 6.46
31-40 530 27.6 4.15+0.80 4.14 0.00 6.69
Yas 41-50 304 15.8 4.33+0.82 435 0.002 1.37 6.90
51-60 132 6.9 4.360.72 432 2.53 5.95
61 ve Ustl 44 23 4.34+0.68 435 2.15 6.90
- Bayan 827 41.2 4.41+0.74 4.40 0001 1.59 6.90
Erkek 1180 58.8 4.10+0.78 4.10 0.00 6.46
Okuryazar degil 3 0.2 3.75+0.53 3.54 3.36 436
Okuryazar 7 0.4 4.02+0.52 4.18 3.19 4.59
ilkokul 141 7.1 4.07+0.63 4.10 237 5.76
Egitim diizeyi Ortaokul 164 8.3 4.00+0.93 4.20 0.005 0.08 6.66
Lise 497 25.1 4.16+0.85 422 0.00 6.69
Universite 1006 50.7 4.26+0.72 434 1.83 6.90
Lisansisti 166 8.4 4.37+0.82 422 1.10 6.46
Koy 135 6.8 3.97+0.71 3.96 1.10 5.76
Kasaba 280 14.0 4.16+0.70 4.11 2.34 6.46
Ezriiz:i?efigze SRR o ] 254 127 3.96+0.71 4.02 <0.001 137 5.69
Biyiiksehir 1326 66.4 4.29+0.81 432 0.00 6.90
Diger* 2 0.1 3.69+0.83 3.69 3.10 4.29
Saglik personeli 202 10.2 4.30+0.81 4.35 1.10 6.36
Miihendis 154 7.8 4.09+0.72 4,04 2.14 6.24
Ogretmen 189 9.6 4.38+0.73 433 2.15 6.41
Isci 270 13.7 4.00+£0.97 413 0.00 6.41
Vieslek Giftci 114 5.8 4.08+0.57 4,01 0001 2.81 5.76
Hukukcu 80 4.1 4.23+0.76 4.20 239 6.90
Memur 199 10.1 4.28+0.71 4.27 2.19 6.58
Serbest Meslek 374 18.9 4.14+0.79 418 1.51 6.69
Ogrenci 253 12.8 4.23+0.73 415 1.80 6.41
Diger** 140 7.1 4.47+0.60 4.49 2.80 6.66
500 ve alti 27 15 4.00+0.46 3.93 2.95 5.08
501-1000 321 17.4 4,08+0.82 4.16 0.00 6.66
T — 1001-2000 676 36.7 4.25+0.73 425 0015 1.51 6.41
2001-3000 414 225 4.21+0.77 4.18 1.80 6.69
3001-4000 170 9.2 4.21+0.77 422 1.92 6.37
4001 ve Ust 236 12.8 4.27+0.97 430 1.10 6.90

n: Frekans; X£Sx: Ortalama + Standart hata; * Ada; ** Arkeolog, Bankaci (15), Bilgi islemci, Bilisim Teknolojileri Uzmani, Ekonometri, Ekonomist (2),
Ev Hanimi (53), Futbolcu, Finasman Uzmani (2), Haberlesme, Hostes, iktisatci (3), [sletmeci (6), Kimyaci, Mimar (2), Muhasebeci (7), Miizisyen (3), Ozel
Giivenlik (2), Psikolog, Radyo-Tv, Satis Yéneticisi, Sekreter (5), Sosyolog, Sporcu, Tasarimci (2), Tiyatro Yénetmeni (2), Turizm (22), Uluslarasi iliskiler
Uzmani (2)

dugu tespit edildi. Egitim dlizeyine gore yapilan tutum deger- En uzun siire yasanilan yerin niteligi parametresine gore
lendirmesinde pozitif tutum sergileyenlerden ilk ¢ sirayr  katilimcilarin %66.4'tnin “blylksehir"de yasadigdi, pozitif
lisansUstd, Gniversite ve lise egitimialanlar (P=0.005) olustu-  tutum sergileyenlerin ise sirasiyla; biiyiiksehir, kasaba, kdy ve
rurken, bu gruplarisirasiyla; ilkokul mezunlari, okuryazarlar,  kiictik bir ilde yasayanlar seklinde oldugu belirlendi (P<0.001)
ortaokul mezunlari ve okuryazar olmayanlar izledi (Tablo 1). ~ (Tablo 1).
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Serbest meslek mensuplari (%18.9), isciler (%13.7) ile saghk
personelinin (%10.2) en yuksek katilimi gésterdigi calismada,
katihmcilarin mesleklerine gore yapilan tutum degerlendi-
rilmesinde “diger” sikkintisaretleyenlerin, 6gretmenlerin ve
saglik personelinin tutum yoniinden en yiiksek diizeyde
pozitif tutum sergiledikleri; ¢iftci, miihendis ve iscilerin ise
negatif tutum sergiledikleri g6zlendi (P<0.001). “Diger” sikkini
isaretleyenler arasinda sayica en yiiksek grubu ev hanimlari
olusturdu (Tablo 1).

Katilimailarin gelir diizeyleri ile sergiledikleri tutum iliskisi
degerlendirildiginde, yiksek gelir grubuna sahip olanlarin
hayvan haklarina yonelik daha pozitif tutum sergiledikleri
belirlendi (P=0.015) (Tablo 1).

TARTISMA ve SONUC

Arastirmanin drneklem dagilimina bakildiginda, katihm-
callarin %75’lik kisminin 20-40 yaslar arasindaki gruplara dahil
oldugu; yiizde 84'inlin lise ve sti egitim diizeyine sahip
oldugu; yuizde 78'inin ise kentlerde yasadigi anlasilmaktadir.
Bu dagilim calismanin 6rnekleminin kent merkezlerinden
alindigini ve anketin daha ¢ok tniversite yerleskelerine yakin
yerlerde uygulandigini distndurebilir. Bu durum, ¢calisma
sonuclarindan egitim ve il parametreleriileilgili degerlen-
dirmeleri etkileme olasiligini ortaya cikarmaktadir.

Arastirma verileri, yas degiskeni agisindan incelendigin-
de, kirk yasin Gsttindekilerin altindakilere gére daha pozitif
tutum sergiledigi gortilmektedir (Tablo 1). Yurt disinda konuyla
iliskili yapilan calismalarda ' genclerin hayvan haklarina
karsi daha duyarl oldugu ortaya konulmus ancak bu calisma-
nin verileri ile uyum yakalanamamigstir. Bu farkliigin, ileri yasta
olanlarin daha genc olanlardan daha yiiksek bir gelire sahip
oldugu 6n kabullyle ve gelir dlizeyi artisi ile katimcilarin
hayvan haklarina yonelik sergiledikleri pozitif tutum arasin-
daki dogru orantiyla aciklanabilecegi diistintlebilir.

Bayan katilimcilarin erkek katilimcilara oranla hayvan hak-
lari konusunda daha pozitif tutum sergilemesi (Tablo 1),
bu konu cercevesinde yiritilen benzer calismalarin sonug-
lariyla 2226 uyum gostermektedir.

Lisansistd, Gniversite ve lise egitimi alanlarin; ilkokul
mezunlarina, okuryazarlara, ortaokul mezunlarina ve okur
yazar olmayanlara gore daha pozitif tutum sergilemesi (Tablo
1), italya'da tiiketicilerin hayvan refahi ve gida secimlerine
yonelik ylritilen calismanin # sonuglaryla paralellik goster-
mektedir. S6z konusu ¢alismada, resmi egitim duizeyi arttik¢a,
hayvanlarin yasam kosullarina, cektikleri aciya ve psikolojik
gereksinimlerine yonelik ilginin de arttigi belirtilmistir. Konu-
ya yer verilen diger bir calismada '® da, Gniversite mezunla-
rinin, hayvan haklarini destekleyenler arasinda toplumun
geneline gore daha fazla yer aldigi, egitim diizeyi arttikca
hayvan haklarina yonelik farkindalik seviyesinin ve destegin
arttigivurgulanmaktadir. Egitim diizeyinin artisiyla hayvan-
lara yonelik duyarliligin arttiginin ortaya konuldugu bu ve

benzeri calismalarin yani sira anket sorularinin egitim duizeyi
disuk kisiler tarafindan tam olarak anlasilamamis olmasi
olasiligi da degerlendirilmelidir.

Buyuksehirde yasayanlarin, kasaba ve kdyde yasayanlara
gore hayvan haklari konusunda daha pozitif bir tutum sergi-
lemesi (Tablo 1), hayvan haklari kavraminin sehir kokenliyay-
ginlastigin, sehirlerde yasayanlarin kirsal alanlarda yasayan-
lara gore konuya dahaduyarli yaklastigini, bu duyarliligin
sehirlerde yasayanlarin kirsal bolgelerde yasayanlara gore
icinde hayvanlari da barindiran dogal cevreden yeterince
faydalanamamasindan kaynaklandigini ortaya koyan 6%
calismalara ait bulgulari desteklemektedir. Ayrica, bu durum
egitim parametresine iliskin sonuglarla beraber ele alinarak
ve buyiksehirlerdeki egitimli nifusun fazlahhgi g6z 6niinde
tutularak da aciklanabilir. Rollin 2, ikinci Diinya Savasinin
ardindan yasanan sanayilesmeye ve kirsal alanlardan sehir-
lere dogru yasanan goce bagliolarak biiyik genis ailelerin
yerini ¢cekirdek ailelere biraktigini, bu ve benzeri neden-
lerle sosyal olarak yalnizlasan bireylerin arkadas hayvanlara
olanilgisinin arttigini ifade etmektedir. Bu ifadeler de blyuk-
sehirde yasayanlarin daha pozitif tutum sergilemesini agiklar
nitelik tasimaktadir.

Meslek gruplarina gore yapilan degerlendirmede “diger”
sikkiniisaretleyenler, 6gretmenler ve saglik personeli tutum
yoniinden en pozitif tutum sergileyen grubu olustururken;
ciftci, miihendis veisciler negatif tutum sergileyen grubu
olusturmaktadir (Tablo 1). Yurt disinda demografik degerlerin
hayvanlara yonelik tutumlara etkisini belirlemek amaciyla
yuritilen bir calismada 2°; saglik sektoriinde calisanlar ile
egitim sektoriinde calisanlarin pozitif tutum sergileyenler
arasindailk tG¢ sirayi olusturan gruplar arasinda yer almasi bu
arastirmanin sonuglari ile uyum gostermektedir. Gelir diizeyi
bakimindan daha pozitif tutum gostermesi beklenen miihen-
dislerin tutumu anlasilamamaktadir.

Katimailarin gelir diizeyleri ile sergiledikleri tutum iliskisi
degerlendirildiginde, ylksek gelirgrubuna sahip olanlarin
hayvan haklarina yonelik daha pozitif tutum sergiledikleri
belirlendi (Tablo 1). Gelir diizeyi ile hayvan haklarini destek-
leme egilimi arasinda pozitif bir bag oldugunu ifade eden
calismalarda '62°, bu durumun temel yasam gereksinimlerini
karsilayan insanlarin hayatlarindaki estetik unsurlara yénelik
dahaistekli ve olumlu tutum sergilemelerinden kaynaklan-
diginin alti gizilmektedir. Bu bulgularin yani sira gelir diizeyi
en yuksek kategoride olanlarin daha olumsuz, en disuik
kategoride olanlarin daha olumlu bir yaklasim sergiledigi
bir calisma 26 da bulunmaktadir.

Sonug olarak, arastirma verileriyle; egitim diizeyi arttikca
hayvanlara ve haklarina yonelik gosterilen pozitif tutumun
arttigi, meslek gruplarindan 6gretmenlerin ve diger meslek-
ler grubunda yer alanlarin en yiiksek pozitif tutumu sergi-
ledigi ortaya konulmustur. Diger meslek gruplari icerisinde
ev hanimlarinin sayica en biyiik grubu olusturdugu nokta-
sindan hareketle, ev hanimlari tarafindan okul dncesi ve
ogretmenler tarafindan okul déneminde hayvan haklari
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konusunun bilingli bir sekilde islenmesi ile Turkiye'de hayvan
haklari kavraminin dogru temeller tizerine yapilandirnlacagi
soylenebilir.
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Use of ELISA for Preliminary Screening of 19 Nortestosterone
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Summary

In recent years, hormones and hormone like substances have been recently used in livestock production to obtain a high yield
performance in a shorter period of time. These anabolic agents are used to increase the weight gain, to improve the food efficiency,
storing protein and to decrease fatness. However, depending on the use of anabolic agent in animal feed, anabolic residues that may
occur in meat and meat products present risks to human health. The aim of this study was to detect the levels of 19 nortestosterone
residues in the market cattle meat in R. Macedonia. In this study, a total of 86 samples were obtained from different markets and used as
a test material. 19 nortestosterone residues were analyzed with ELISA method. The average experimental level of 19 nortestosterone in
cattle meat was 375.20 ppt. The recovery was between 79.54% and 114.39%, a working range between 50 to 3.000 ppt. The regression
equation of the final inhibition curve was:y = - 0.1453 x +1.4057, R = 0.9972. The levels of 19 nortestosterone residues were below the
international allowable levels set by the Macedonian Residue Control Plan and the European Union. According to the results of our
study on this anabolic steroid, the obtained 86 cattle meat samples are safe for human consumption. However, it is still necessary to
monitor this chemical as a food quality control measure.

Keywords: 19 nortestosterone, Cattle meat, ELISA, Residues, Public health

Makedonya Cumhuriyeti’'nde Etlerde 19 Nortestosteron Anabolik
Steroidinin On Taramasinin ELISA Kullanilarak Yapilmasi

Ozet

Son yillarda, hormonlar ve hormon benzeri maddeler kisa bir siirede yiiksek verim performansi elde etmek icin hayvancilik
Uretiminde kullaniilmaktadir. Bu anabolik ajanlar, agirlik kazancr artirmak, gida verimliligini ve protein depolamayi gelistirmek ve
sismanhgi azaltmak icin kullaniimaktadir. Ancak, hayvan yemi olarak anabolik ajan kullanimina bagli olarak, et ve et trtinlerinde
olusabilecek anabolik artiklari insan saglidi icin risk teskil etmektedir. Bu ¢alismanin amaci, Makedonya Cumhuriyeti'nde piyasadaki
sigir etlerinde 19 nortestosteron kalinti seviyelerini tespit etmektir. Bu calismada, farkli marketlerden toplam 86 numune elde edilmis
ve test materyali olarak kullanilmistir. 19 nortestosteron artiklari ELISA yontemi ile analiz edildi. 19 nortestosteronun ortalama deneysel
seviyesi 375.20 ppt olarak bulundu. Diizelme 50 - 3.000 ppt ¢alisma araliginda %79.54 ve %114.39 arasinda bulundu. Nihai inhibisyonun
regrasyon esitligi: y =- 0.1453 x + 1.4057, R? = 0.9972 olarak belirlendi. 19 nortestosteron kalinti diizeyleri Makedonya Kalinti Kontrol
Plani ve Avrupa Birligi tarafindan belirlenen uluslararasi kabul edilebilir seviyelerin altinda idi. Bu anabolik steroid tizerine olan bu
calismanin sonuglarina gore, elde edilen 86 sigir eti 6rnegi insan tlketimi icin glivenlidir. Ancak, gida kalite kontrol 6nlemi olarak bu
kimyasalin izlemesi hala gereklidir.

Anahtar sozciikler: 19 nortestosteron, Sigir eti, ELISA, Kalintilar, Halk sagligi
GIiRIS

Meat is one of the most important constituents of human  if it contains harmful material such as toxins, residues or
diet as it provides proteins, energy, vitamins and minerals . chemical agents. Residues in meat may result from many
However, meat could also become a source of health hazards  sources such as animal drugs used to prevent or treat diseases
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or to promote growth, pesticides, feed and agricultural
or industrial chemicals 2. 19 Nortestosterone, also called
nandrolone (NT), (17p3-hydroxyestra-4-en-3-one or C,;H,,0,
(Fig. 1 - structural formulas), MW = 274.40 Da), one of the
most powerful anabolic steroids, has been widely used in
veterinary medicine as well as human medicine for treatment
of protein deficiency diseases, osteoporosis and male
contraception. 19 nortestosterone has also been employed
as a growth-promoting agent to accelerate weight gain, to
improve feeding efficiency in meat producing animals and as
a doping agent to boost muscular strength and performance
in sports and horse racing 3. The side effects of these
substances, which include increased risk of coronary heart
disease and hepatic carcinogenicity, are related to their
androgenic and/or anabolic properties *. 19 nortestosterone
and its metabolites in meat also produce some other
important adverse effects, such as cardiomyopathy, coronary
artery disease, peliosis hepatitis, hepatic carcinogenicity,
cholestasis, hypoproteinemia, adrenal atrophy, cerebral
dysfunction, and emotional instability (mood swings,
aggressiveness depression, psychosis addiction etc.), testicular
shrinkage, sperm count and sperm motility, alterations in
sperm morphology, decreased semen production, infertility,
prostatic hypertrophy, prostatic carcinoma, gynecomastia,
menstrual cycle disorders, masculinization, deepening of
the voice, shrinkage of the breasts, male-pattern baldness
and an increase in sex drive, acne, body hair and clitoris
size, uterine atrophy, breast atrophy 2. As their possible
harmful effects result from the intake of hormone residues
and their metabolites, usage of growth-promoting drugs
for fattening livestock have been banned in many countries.
However, illegal use of 19-nortestosterone as a growth
promoter has been widely reported in many countries.
Thus, it is necessary to control 19-nortestosterone’s abuse 3.
As in most countries and in EU use of 19 nortestosterone
is banned and no residues of these substances are allowed
in meat products. Therefore, any cattle kept for export to
the EU must be shown to be free of these substances *'.
In addition monitoring hormonal residues of growth-
promoters in animal materials is essential to enforce this
ban and to protect public health against the harmful effects
of these substances in food products.

Sy,

OH

o)

Fig 1. Structural formulas for 19 nortestosterone (nandrolone)
Sekil 1. 19 nortestosteron’un yapisal formula

For determination of 19 nortestosterone is used
immunoassay screening methods, gas chromatography
coupled to mass spectrometric (GC/MS), liquid chromato-
graphy coupled to mass spectrometric (LC/MS) and other
confirmatory methods. Confirmation methods are costly,
time-consuming, require extensive sample preparation and
highly trained personnel to operate sophisticated instruments
and interpret complicated chromatograms '2'3, The aim of
this study was to monitor the use of 19 nortestosterone as
anabolic substance and determination of 19 nortestosterone
in cattle meat in Republic of Macedonia with screening
ELISA method. ELISA method is simple, rapid, and cost-
effective alternative to those traditional methods in cases
where high-throughput and/or on-site screening is needed
and permits analysis with little or no sample pre-treatment,
thanks to the very high specificity of the bio specific reagents
used (antibodies) 1274,

MATERIAL and METHODS

Samples

A total of 86 meat samples were obtained randomly
from 22 supermarkets, from 11 cities in Macedonia, from
July 2010 to July 2011. The samples were kept frozen until
use and the examinations were carried out according to the
requirements of the European Community in five specialized
veterinary diagnostic laboratories belonging to the Faculty
of Veterinary Medicine, Food Institute.

Reagents

RIDASCREEN 19 nortestosteron test kit (R-Biopharm
AG, Darmstadt, Germany) and its reagents were used to
determine the presence and the 19 nortestosteron levels in
the cattle meat. Methanol (Merck, 1060352500) and tertiary
butyl methyl ether (Merck, 1018492500) used were of
analytical grade. 20mM PBS buffer, pH 7.2, was prepared
by mixing 0.55 g sodium dihydrogen phosphate hydrate
(NaH,PO, x H,0) with 2.85 g disodium hydrogen phosphate
dihydrate (Na,HPO, x 2 H,0) and 9 g sodium chloride (NaCl)
and filling up to 1.000 ml distilled water. 19 nortestosterone
external standard (Fluca Chemica 74640) we used for
recovery investigations. From this standard we prepared
standard solution of 19 nortestosterone in 1 ml of methanol-
water (80:20, v/v) corresponding to 1.000, 1.500 and 2.000 ppt,
respectively for spiking of the blank cattle meat sample
on three levels.

Extraction Procedure

Fat was removed from muscle and the muscle was ground.
One gram from ground muscle was transferred in the test
tube (graduated conical tube 50 ml, BSM477) and then
muscle was homogenized in 1 ml of 20 mM PBS buffer by
mixer (Ikalabortechnik, t 25 basic) for 10 min. The homogenate
was mixed with 10 ml tertiary butyl methyl ether in a
centrifugal screw vial and shaken carefully for 30 min and then
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samples were centrifuged for 10 min at 4.000 rpm on 15°C.
The supernatant (ether layer) was transferred to another
centrifugal vial, then the samples were evaporated to dryness
and dissolved in 1T ml methanol/water (80:20; v:v). The
methanolic solution was diluted with 2 ml of 20 mM PBS
buffer and applied to a RIDA C18 column (RIDA® R-Biopharm
AG, Darmstadt, Germany, R2002) in the following manner:
column was rinsed by flowing of 3 ml methanol (100%);
then the column was equilibrated by injection of 2 ml of
20mM PBS buffer; a sample (3 ml) was applied on column;
column was rinsed by injection of 2 ml methanol/water
(40:60; v:v); column was dried by pressing N, trough it for
3 min; the sample was eluted slowly by injection of 1 ml
methanol/water (80:20; v:v) (flow rate: 15 drops/min). Next
step was evaporation of the eluted sample to dryness,
at 60°C under a weak nitrogen flow. Dried residue was
dissolved in 2 ml methanol/water (10:90; v:v). In the test 20
ul of standard/sample for per well was used ™.

Validation

The limit of detection (LOD) of the assay was defined
as the concentration corresponding to the mean signal
of 20 blank cattle meat samples plus 3 times of standard
deviation of the mean. Blank cattle meat samples were
obtained from untreated cattle. The accuracy was evaluated
by determining the recovery of spiked blank cattle meat
samples with three concentration of 19 nortestosterone
standards (1.000, 1.500 and 2.000 ppt). Precision was
expressed as the CV (Coefficient of variation) (%) of the
calculated standards and sample concentrations. Detection
capabilities (CCP) is required to be at or lower than the
MRPL ¢, CCB was evaluated by analyzing 20 spiked blank
cattle meat samples at 0.5 times MRPL (1.000 ppt for 19
nortestosterone in muscle) 7 level for 19 nortestosterone
and calculated in accordance with European Commission
Decision 2002/657/EC.

Test Procedure

RIDASCREEN® 19 Nortestosterone ELISA kits (R- Biopharm
AG, Darmstad, Germany) were used in order to determine
the presence and levels of 19 Nortestosterone in the cattle
meat samples investigated. All reagents in the kit had to
be brought to room temperature (20-25°C) before use.
Standard used for 19 nortestosterone contain 0, 50, 150, 500,
1.000 and 3.000 ppt 19 nortestosterone in 10% of methanol.

100 pl of diluted antibody was added to each well,
mixed gently by shaking the plate manually and incubated
for 30 min at room temperature (20-25°C). Liquid was
poured out of the wells and after complete removal of the
liquid; all wells were filled with washing buffer. Washing
was repeated two more times. Then 20 pl of each standard
solution or prepared sample were added and after that
100 ul of the diluted enzyme conjugate was added. The
solution in the microplate was carefully mixed by shaking
the plate manually. The plate was then incubated at room

temperature (20-25°C) for 30 min. The liquid poured out of
the wells and after the complete removal of liquid, all wells
were filled with washing buffer. After rinsing, the water
was also discarded; the washing was repeated two more
times. Then, 100 pl of substrate/chromogen (tetramethyl-
benzidine) were added, and after mixing thoroughly and
incubating for 15 min at room temperature in the dark, 100
pl of stop solution (1 N sulphuric acid) was added. After
mixing, the absorbance was read at 450 nm by using a
spectrophotometer (BIO RAD model 680) ™.

The assay of Cross Reactivity

The standards used for 19 nortestosterone contained
0, 50, 150, 500, 1.000 and 3.000 ppt 19 nortestosterone
in 10% methanol, whereas the antibody used had cross
reactions with other related compounds, as indicated by
the manufacturer’s literature and shown in Table 1.

RESULTS

Calculation of the gained results was made by RIDAWIN
Software. For construction of the calibration curve the
mean of absorbance values obtained for six standards was
divided by the absorbance value of the first standard (zero
standards) and multiplied by 100. The absorption is inversely
proportional to the concentration of 19 nortestosterone.
As can be seen in Fig. 2, the 19 nortestosteron calibration
curve was found to be virtually linear between 50 and
3.000 ppt.

In Fig. 3 the correlation between the absorbance ratio
and 19 nortestosterone concentration was evaluated over
the range 0-3.000 ppt. Linear regression analysis showed
good correlation, with r? values 0.9972, (y = - 0.1453 x
+ 1.4057), where y was relative absorbance (%) and x was 19
nortestosterone concentration in ppt.

Table 1. Cross reactivity of 19 nortestosterone antibody with various
compounds

Tablo 1. 19 nortestosterone antikorunun cesitli bilesikler ile ¢capraz
reaksiyonlari

Compound Cross Reactivity

19-Nortestosterone 173 100%

19-Nortestosterone 17a approx. 80%

19-Norethisterone approx. 74%

19-Norandrostendione approx. 100%

18-Methyl-19 NT-173 approx. 59%

17a-Ethyl-19 NT-17(3 approx. 40%

150, 16a-Methyl.-19 NT-173-acetate approx. 71%

Trenbolone approx. 10%

17B-Estradiol approx. 0.1%

Zeranol <0.1%
DES <0.1%
MPA <0.1%
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Table 3. Accuracy of the method (recovery %)
Tablo 3. Metodun dogrulugu (geri kazanim %)

Cattle Meat Sample 19 Nortestosterone Recovery
n (Number of %
Replicates) Added (ppt) | Found (ppt)
n=6 1000 795.35 79.54
n=6 1500 1715.84 114.39
n=6 2000 2165.79 108.29

100,0%
20,0% -
80,0% -
Fig 3.Calibration curvefor 19nortestosterone -]
standards (0-3.000 ppt) !:E
fe=]
Sekil 3. 19 nortestosterone standartlari icin
kalibrasyon egrisi (0-3.000 ppt)
00%
o
Table 2. Precision of the method
Tablo 2. Metodun hassasiyeti
Item Concentration (ppt) CV (%)
0.0 1.6
50.0 1.2
19 nortestosterone 150.0 1.4
standards 500.0 2.1
1000.0 9.2
3000.0 2.0
500.0 4.0
CV % fi iked
Sam/" I;" spike 1500.0 46
P 2000.0 19

Results for the precision of the method are presented in
Table 2. The precision (Coefficient of variation (CV) %) in 19
nortestosterone standards ranged from 1.2% to 9.2%. The
precision (CV %) in spiked cattle meat sample ranged from
1.9% to 4.6%.

The accuracy was expressed as the recovery (%) of the
estimated concentration. For the three target concentration

(1.000, 1.500, 2.000 ppt) the recoveries in cattle meat sample
was 79.54%, 114.39% and 108.29% respectively and they are
presented in Table 3.

These results are in agreement with the internationally
accepted ranges for these parameters, and the standard
deviations indicate that the method is sufficiently precise.
Detection limit for 19 nortestosterone was found to be 124
ppt. The detection capability (CC() for 19 nortestosterone
was 730 ppt, less than MRPL level of 1000 ppt. The analyzes of
the cattle meat samples showed a values from 125.33 ppt to
625.07 ppt. In our case the calculated values of the analyzed
samples are less than CCP value.
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DISCUSSION

Raw meat and meat products, which play an important
role in human nutrition, should be safe and should not
contain any factors or substances harmful for human health.
However, the anabolic agents used for various purposes in
animal husbandry tend to leave residues and this causes some
problems in consumer health ', The European Economic
Community (EEC) banned the use of anabolic compounds as
growth accelerators in food animals 6. In the present work,
the ELISA method was used to achieve the unambiguous
identification of 19 nortestosterone in cattle meat samples.
This method was validated in accordance in the criteria of
Commission Decision 2002/657/EC and is used in routine
analyses in our laboratory. Because of the simple, rapid,
and cost-effective of the method and its good recovery
and precision it is applicable in official control laboratories
as a screening method. In our opinion all ELISA kits aren’t
suitable for this purpose. For example P4 kits by Sorin and
Tecna, and the T kit by Serono tended to underestimate and
to give false negative results, while the P4 kit by Ovucheck
and the T kit by Ridgeway Science tended to overestimate
and to give false positive results %°.

In the case when the target analyte is clearly identified
above CCP the sample is considered as non compliant and
we must confirm the results with confirmation method
on GC/MS, LC/MS or another confirmatory method 6.
The methodologies and full procedure for confirmatory
analysis require trained personnel with high expertise
and they are costly in time, chemicals and equipments 2'.
Identification is easier for a limited number of target
analytes which are obtained with screening methods. In
this study the calculated values of the analyzed samples
are less than CCP value, obtained with validation of the kit,
so it seems that the present status of 19 nortestosterone
in cattle meat is not at risk. But the number of samples
included in this study is relatively lower compared to the
total cattle meat sold in the market. These results do not
exclude the possibility of misuse of 19 nortestosterone in
the future. Due to the fact, it is still necessary to monitor
this chemical as a food quality control measure.
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Summary

The aim of this study was to investigate total antioxidant (TAC), oxidant capacity (TOC) and nitric oxide levels (NO) in cattle with
foot-and-mouth-diseases (FMD). Twenty Swiss Brown cattle aged between 24 and 48 months were used. Animals were divided into
two groups as control (n=10) and FMD (n=10). Blood samples were collected from jugular vein and centrifuged. TOC and NO levels were
found to be significantly higher in FMD group compared to those of control group. However, no significant differences were present in
TAC levels between FMD and control groups. It was concluded that FMD increases serum NO levels and TOC, but do not affect TAC in cattle.

Keywords: Cattle, Foot-and -Mouth Disease, Oxidative stress, Nitric oxide

Sap Hastalikh Sigirlarda Nitrik Oksit Dlizeyi,
Total Antioksidan ve Oksidan Kapasite

Ozet

Galismanin amaci sap hastaligina (FMD) yakalanmis sigirlarda total antioksidan (TAC), oksidan kapasite (TOC) ve nitrik oksit (NO)
seviyelerini arastirmaktir. Arastirmada, yaslari 24 ve 48 ay arasinda olan 20 Montofon irki sigir kullanildi. Hayvanlar kontrol (n=10) ve
sap hastalikli (n=10) olmak tzere iki gruba ayrildi. Kan 6rnekleri Vena jugularis’ten alinarak santrifuj edildi. Sapli hayvanlarda TOC ve NO
seviyeleri kontrol grubundaki hayvanlara gore 6nemli diizeyde yiiksekti. TAC seviyesinde ise sap hastalikli ve kontrol grubu arasinda
onemli bir degisiklik saptanmadi. Sonug olarak sap hastaliginin sigirlarda serum NO ve TOC seviyesini artirirken, TAC seviyesini etkilemedigi
belirlendi.

Anahtar sozciikler: Sigir, Sap, Oksidatif stres, Nitrik oksit

INTRODUCTION

Foot-and-mouth-disease (FMD) is a highly contagious Nitric oxide is a cytotoxic factor released by a variety of
viral disease of all cloven-footed domesticand wild animals.  cells. It is generated from the terminal guanidine nitrogen
The disease is distributed worldwide and is a major problem  atom of L-arginine by NO synthase®'". Despite its role in the
for cattleand sheepfarmers.The virus, picarnovirus ofgenus primary defence against bacteria, viruses and parasites 1213,
aphthovirus, has a zoonotic potential and causes mild it has also been reported to be immunosuppressive on
infection in farmers, veterinary surgeons, farm workers . immune system 15, Therefore, NO may be protective or
hazardous for mammalian tissues depending on concentra-
tion 6. Oxidative stress is commonly observed in different
pathological events of farm animals 7. When the cellular

FMD has been shown to alter both haematological and
biochemical parametersin cattle. Ininfected animals, erytro-

cytopeni, lymphositosis, monositosis and reduction in the . - ' -
serum concentrations of total protein, albumin, glucose, oxidant state is overwhelmed by excessive production of

cholesterol, triglyceride and calcium have been reported ~ féactive oxygen species and the condition may end up with
elsewhere 37. cellulardamage dueto oxidative stressand lipid peroxidation''°,
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These reactive oxygen species are eliminated through
enzymaticand non-enzymatic antioxidative mechanisms #2021,
It has been known that picarnovirus induces NO synthesis in
naturally infected cattle with FMD5. However, the relation-
ship between NO and its antioxidant capacity on free radicals
is not well-known in FMD. The aim of the study was to
investigate total antioxidant, oxidant capacity and nitric
oxide levels in cattle with foot-and-mouth-diseases.

MATERIAL and METHODS

In this study, 20 Swiss-Brown cattle aged between 24-48
months old were used. Initially, animals suspected of FMD
were tested serologically by the Etlik Central Veterinary Control
and Research Institute, Ankara for FMD. Ten cattle were diag-
nosed with FMD, serotype Asia 1.Then, the blood samples
were collected from the animals which were confirmed to
have FMD.The remaining cattle were clinically healthy and
used as control in the study. The blood samples were collected
from all the animals and used to prepare serum samples.
These samples were then used to determine NO levels, TAC
and TOC.

Serum nitric oxide concentrations were determined using
a spectrophotometer (PowerWave XS, BioTek, Instruments,
USA) as described by Miranda and others 2. Initially, serum
samples were deproteinized with 10% zinc sulphate and
serum nitrate was reduced to nitrite by vanadium (lll) chloride.
Total nitrite, an indicator of nitric oxide, were then determined
calorimetrically using acidic Griess reaction %.

Serum total antioxidant and oxidant capacities were mea-
sured colorimetrically (PowerWave XS, BioTek, Instruments, USA)
using acommercial kit (Rel Assay Diagnostic, Turkey). Trolox
and hydrogen peroxide were used as standards to calculate
for total antioxidant and total oxidant capacities, respectively ™.

Allvalues were expressed as mean+SEM. ANOVA and then
Tukey test were used to analyze the significance of differences
between the groups using SPSS Windows 10.0. The differen-
ces between the groups were considered significant if P
value was less than 0.05 (P<0.05).

RESULTS

Clinical examination revealed that the animals with FMD
had characteristic clinical symptoms including fever, blisters
or vesicles, erosions and ulcers in the mucosa of mouth,
tongue, lips, gums and palate. Lesions were also observed
in foot and teats. Furthermore, picarnovirus serotype Asia 1
was alsoisolated and identified from all the animals having
lesions of FMD. In the present study, TOC and NO levels were
found to be significantly higherin FMD group compared to
those of control group. However, no significant differences
were obtained in TAC levels between FMD and control groups
(Table 1).

Table 1. Serum nitric oxide levels, total antioxidant and oxidant capacity in
cattle with Foot-and-Mouth-Disease and control groups

Tablo 1. Sap hastalikh sigirlarda ve kontrol grubunda serum nitrik oksit
seviyesi, total antioksidan ve oksidan kapasite

Parameters Control (n=10) | FMD (n=10) P

TAC Non
(mmolTrolox Equiv./L) st o/ el significant
TOC

(mmolH,0, Equv./L) 7.15+£0.66 11.76+0.84 <0.001
NO (mmol/L) 4.23+0.75° 15.80+1.532 <0.05
*Different letters in the same line indicate significant differences between
the groups

DISCUSSION

Nitrate and nitrite in serum are formed by the de-
composition of NO 224, Their concentrations in serum are
used as a direct measure of NO production 22. In the present
study, a significantly high level of nitrate was determined
in serum samples obtained from FMD group. The results
of the present study indicate that picornavirus induce the
production of NO in vivo. It is well-known that NO plays an
important role in the primary defence mechanism against
several bacteria 2, viruses and parasites 7. The production
of NO is known to be induced by various viruses which
inhibit virus replication in vivo and in vitro 3°. On the other
hand, the protective or harmful effect of NO is suggested
to be associated with the NO concentration .

Oxidative stress is generally defined asimbalance between
the oxidantand antioxidant molecules . Peroxynitrite radical,
areactive molecule, isformed due to reaction of NO and super
oxide anion during inflammation 32. Peroxynitrite radicals
are formed from the lipid peroxides and free radicals via
oxidizing long chained lipid acids located on the cell
membranes 33>, In the present study, serum TOC in FMD
group was shown to beincreased significantly, whereas TAC
in FMD group was lower than in control group. However,
the difference was not statistically significant. It can be
speculated that increased levels of NO found in this study
might be due to the production of oxidant molecules.
Establishment of TAC values in a sample allow us to determine
all of the exogenous and endogenous antioxidants on a large
spectrum %, However, there was no correlation between
TOC and TAC values obtained from FMD group.

In conclusion, presence of FMD in cattle increase serum
NO and TOC values, but does not affect TAC values in these
animals.
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YAZIM KURALLARI

1- Yilda 6 (Alt1) sayi olarak yayimlanan Kafkas Universitesi Veteriner Fakiiltesi Dergisi'nde (Kisaltilmis adi: Kafkas Univ Vet Fak Derg) Veteriner
Hekimlik ve Hayvancilikla ilgili (klinik ve paraklinik bilimler, hayvancilikla ilgili biyolojik ve temel bilimler, zoonozlar ve halk sagligi, hayvan
besleme ve beslenme hastaliklari, hayvan yetistiriciligi ve genetik, hayvansal orijinli gida hijyeni ve teknolojisi, egzotik hayvan bilimi) orijinal
arastirma, kisa bildiri, 6n rapor, gozlem, editére mektup, derleme ve ceviri tiirinde yazilar yayimlanir. Dergide yayimlanmak tizere génderilen
makaleler Tiirkce, ingilizce veya Almanca dillerinden biri ile yazilmis olmalidir.

2- Dergide yayimlanmasi istenen yazilar Times New Roman yazi tipi ve 12 punto ile A4 formatinda, 1.5 satir aralikh ve sayfa kenar bosluklari
2.5 cm olacak sekilde hazirlanmali ve resim, tablo, grafik gibi sekillerin metin icindeki yerlerine Tirkce ve yabanci dilde adlari ve gerekli
aciklamalart mutlaka yazilmalidir.

Dergiye gonderilecek makale ve ekleri (sekil vs) http://vetdergi.kafkas.edu.tr adresindeki online makale gonderme sistemi kullanilarak
yapilmalidir.

Basvuru sirasinda yazarlar yazida yer alacak sekilleri (13 X 18 cm boyutlarindan buylk olmamali) online makale génderme sistemine
ytiklemelidirler. Yazinin kabul edilmesi durumunda tiim yazarlarca imzalanmis Telif Hakki Devir S6zlesmesi editorltige gonderilmelidir.

3- Yazarlar yayinlamak istedikleri makale ile ilgili olarak gerekli olan etik kurulu onayi aldiklari kurumu ve onay numarasini Materyal ve Metot
béliimiinde belirtmelidirler. Yayin kurulu gerekli gérdiiglinde etik kurul onay belgesini ayrica isteyebilir.

4- Makale Tiirleri

Orijinal Arastirma Makaleleri, yeterli bilimsel inceleme, gézlem ve deneylere dayanarak bir sonuca ulasan orijinal ve 6zgiin ¢alismalardir.
Turkge yazilmis makaleler Turkce baslk, Turkce 6zet ve anahtar sozcukler, yabanci dilde baslik, yabanci dilde 6zet ve anahtar sozciikler, giris,
materyal ve metot, bulgular, tartisma ve sonug ile kaynaklar béltimlerinden olusur ve toplam (metin, tablo, sekil vs dahil) 10 sayfayi gecemez.
Yabanci dilde yazilmis makaleler yabanci dilde baslik, yabanci dilde 6zet ve anahtar sézciikler, Tirkce bashk, Tiirkce 6zet ve anahtar sdzctikler
disinda Turkge makale yazim kurallarinda belirtilen diger bolimlerden olusur. Turkce ve yabanci dilde 6zetlerin her biri yaklasik 200+20
sozclkten olusmalidir.

Kisa Bildiri, konu ile ilgili yeni bilgi ve bulgularin bildirildigi fakat orijinal arastirma olarak sunulamayacak kadar kisa olan yazilardir. Kisa
bildiriler, orijinal arastirma makalesi formatinda olmali, fakat 6zetlerin her biri 100 s6zctigii asmamali, referans sayisi 15'in altinda olmali ve 4
sayfayl asmamalidir. Ayrica, en fazla 4 sekil veya tablo icermelidir.

On Rapor, kismen tamamlanmis, yorumlanabilecek asamaya gelmis orijinal bir arastirmanin kisa (en cok 2 sayfa) anlatimidir. Bunlar orijinal
arastirma makalesi formatinda yazilmalidir.

Gozlem, uygulama, klinik veya laboratuar alanlarinda ender olarak rastlanilan olgularin sunuldugu makalelerdir. Bu yazilarin baslik ve 6zetleri
orijinal makale formatinda yazilmali, bundan sonraki bélimleri giris, olgunun tanimi, tartisma ve sonug ile kaynaklardan olusmali ve 4 sayfayi
ge¢cmemelidir.

Editore Mektup, bilimsel veya pratik yarari olan bir konunun veya ilging bir olgunun resimli ve kisa sunumudur ve 1 sayfayi gegmemelidir.
Derleme, glincel ve 6nemli bir konuyu, yazarin kendi goris ve arastirmalarindan elde ettigi bulgularin da degerlendirildigi 6zgtin yazilardir.
Bu yazilarin baslik ve 6zet boliimleri orijinal arastirma makalesi formatinda yazilmali, bundan sonraki boltimleri giris, metin ve kaynaklardan
olusmali ve 10 sayfayi gecmemelidir.

Ceviri, makalenin orijinal formati dikkate alinarak hazirlanmalidir.

Yazarla ilgili kisisel ve kuruma ait bilgiler ana metin dosyasina degil, on-line basvuru sirasinda sistemdeki ilgili yerlere unvan belirtilmeksizin
eklenmelidir.

5- Makale ile ilgili gerek gorilen agiklayici bilgiler (tez, proje, destekleyen kurulus vs) makale bashginin sonuna st simge olarak isaret
konularak makale bashgr altinda italik yaziyla belirtilmelidir.

6- Kaynaklar, metin icinde ilk verilenden baslanarak numara almali ve metin icindeki kaynagin atif yapildigi yerde parantez icinde
yazilmalidir.

Kaynak dergi ise, yazarlarin soyadlari ve ilk adlarinin basharfleri, makale adi, dergi adi (orijinal kisa ad), cilt ve sayl numarasi, sayfa numarasi
ve yil siralamasina gore olmali ve asagidaki 6rnekte belirtilen karakterler dikkate alinarak yazilmalidir.

Ornek: Gokce E, Erdogan HM: An epidemiological study on neonatal lamb health. Kafkas Univ Vet Fak Derg, 15 (2): 225-236, 2009.

Kaynak kitap ise yazarlarin soyadlari ile adlarinin ilk harfleri, eserin adi, baski sayisi, sayfa numarasi, basimevi, basim yeri ve basim yili olarak
yazilmalidir.

Editorli ve cok yazarh olarak yayinlanan kitaptan bir bolim kaynak olarak kullaniimissa, bolim yazarlar, bélim adi, editor(ler), kitap adi,
baski sayisi, sayfa numarasi, basimevi, basim yeri ve basim yili sirasi dikkate alinarak asagidaki 6rnege gére yazilmalidir.

Ornek: Mcllwraith CW: Disease of joints, tendons, ligaments, and related structures. In, Stashak TS (Ed): Adam'’s Lameness in Horses. 4th ed.
339-447, Lea and Febiger, Philadelphia, 1988.

Online olarak ulasilan kaynaklarda web adresi ve erisim tarihi kaynak bilgilerinin sonuna eklenmelidir.

Diger kaynaklarin yaziminda bilimsel yayin ilkelerine uyulmalidir.

Kaynak listesinde “et al" ve “ve ark” gibi kisaltmalar yapilmaz.

7- Bakteri, virus, parazit ve mantar tir isimleri ve anatomik terimler gibi latince ifadeler orijinal sekliyle ve italik karakterle yazilmalidir.

8- Editorllk, dergiye gonderilen yazilar tzerinde gerekli goriilen kisaltma ve diizeltmeleri yapabilecedi gibi 6nerilerini yazarlara iletebilir.
Yazarlar, diizeltiimek Gzere yollanan yazilari online sistemde belirtilen stirede gerekli diizeltmeleri yaparak editorlige iade etmelidirler.
Editorliikce 6n incelemesi yapilan ve degerlendirmeye alinmasi uygun goriilen makaleler ilgili bilim dalindan bir yayin danismani ve iki
raportorin olumlu gorisi alindigi takdirde yayimlanir.

9- Yayinlanan yazilardan dolayi dogabilecek her tirlii sorumluluk yazarlara aittir.

10- Yazarlara telif ticreti 6denmez.

11- Resim ve baski masraflari icin yazarlardan ticret alinir. Ucret bilgileri http:/vetdergi.katkas.edu.tr/ adresinden égrenilebilir.

12- Yazarlara 50 adet ayri baski ticretsiz olarak yollanir.
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