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Abstract: This study was carried out to determine ossicula auditus morphometry and macro anatomy of male Hemshin sheep.
For this purpose ten adult male sheep were used. The sheep heads were obtained from the local slaughterhouse of Ardanug
district of Artvin province. First, the skulls were cleaned from the muscle and skin. Then, the external ear canal (Meatus
acusticus externus) was followed ear ossicles located in the cavum tympani was removed by dissecting. Measurements were
taken from 14 different points on the ossicula auditus. In male Hemshin sheep ossicula auditus consists of three bones, os
malleus, os incus and os stapes, os lenticulare was found as a processus lenticularis on os incus. The presence of processus
lateralis, processus rostralis, and processus muscularis was observed on os malleus. The length of os malleus, os incus and os
stapes were measured as right/left 7.00 + 0.76 / 6.58 + 0.085 mm, 2.89 + 0.3 / 2.83 + 0.68 mm and 1.76 £ 0.13 / 1.88 + 0.17
mm respectively. The width of the corpus incudis was measured as right/left 2.39 + 0.40, 2.16 + 0.40 mm, and the width of
the base stapedis was 1.25 + 0.17/ 1.28 + 0.15 mm, respectively. Statistical analysis showed no significant difference between
right and left ossicula auditus (P> 0.05). As a result, a macro anatomical and morphometric study was performed on ossicula
auditus of male Hemshin sheep which is not included in the literature. The findings obtained from the study were included in
the literature.

Keywords: Anatomy, Ear Ossicles, Sheep.

Erkek Hemsin Koyununda Ossicula Auditus Uzerinde Makroanatomik ve
Morfometrik Bir Calisma

Oz: Bu calisma, erkek Hemsin koyunlarinin ossicula auditus morfometrisini ve makro anatomisini belirlemek icin yapildi. Bu
amagla 10 adet yetiskin erkek Hemsin koyunu basi kullanildi. Koyun baslari Artvin ili Ardanug ilgesi belediye mezbahanesinden
temin edildi. Calisma icin ilk dnce kafataslari deri ve kaba etlerinden temizlendi. Daha sonra dis kulak yolu (meatus acusticus
externus) takip edilerek cavum tympani de yer alan kulak kemikgikleri diseksiyonla gikartildi. Kulak kemikgikleri izerinde
toplamda 14 farkli nokta arasinda olglimler yapildi. Erkek Hemsin koyununda ossicula auditus'un malleus, incus ve stapes
olmak Uzere Ug¢ kemikten olustugu gorildi. Os lenticulare'nin incus lzerinde processus lenticularis seklinde bulundugu
gozlendi. Malleus (izerinde procesus lateralis, procesus rostralis ve procesus muscularis’in varlig gorildi. incus‘un
gbvdesinden crus longum ve crus breve’nin ayrildigi géruldi. Malleus uzunlugu sirasiyla sag/sol 7.00+0,76 /6.58+0,085 mm,
incus uzunlugu 2.89+0.3/2.83+0.68 mm, stapes uzunlugu 1.76+0.13/1.88+0.17 mm olarak analiz edildi. Corpus incudis
genisligi sirasiyla sag/ sol 2.39+0.40, 2.16+0.40 mm ve basis stapedis’in genisligi 1.25+0.17, 1.28+0.15 mm olarak analiz edildi.
istatistiksel analiz sonucunda sag ve sol kulak kemikgikleri arasinda anlamli bir fark olmadigi gdzlendi (P>0.05). Sonug olarak
literatiirde yer edinmeyen erkek Hemsin koyunu ossicula auditus’u lizerinde makro anatomik ve morfometrik bir ¢alisma
yapildi. Calisma sonucu elde edilen bulgular literatiir’'e kazandirildi.

Anahtar Kelimeler: Anatomi, Koyun, Kulak Kemikgikleri.

X Semine Dalga
Kafkas University, Faculty of Veterinary Medicine, Department of Anatomy, Kars, TURKEY.
e-mail: sdalga91@gmail.com
*This Investigation, Presented As Poster 1st International Veterinary Anatomy Congress Of Turkey And Xth National Veterinary Anatomy
Congress 13-16th September 2017-Sandikli /Turkey
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INTRODUCTION

H

Hemshin sheep are widely grown for meat and milk

emshin sheep have been adapting rainy

climets in the Eastern Black Sea region.
in Artvin and Rize. It is mostly with no horns. (1).
Ossicula auditus, known as os malleus, os incus and
os stapes, are found in the cavum tympani. These
bones are responsible for transferring vibrations
from membrane tympani to the auris interna (2). The
anatomical structure of ossicula auditus in different
animal species are available in the literature (3-8).
Although various bones of some animals have been
investigated for morphometry (metapodium,
cranium, mandible etc.) (9-15), no studies on the
morphometric and macroanatomic features of
Hemshin sheep ossicula auditus were found in the
literature review.
Morphometry is a research method that
examines the shape differences of an organism and
its relation to other variables. This method is
sometimes used in the development, sometimes in
the analysis of the effects of any treatment. In
addition, morphometry permits statistical analysis of
numerical or graphical lay outs of specific widths,
(16).

Morphological and morphometric studies reflect the

lengths or angles between two points

contribution of environmental components and
genetics to the developmental stage of the organism
(17).

This study was aimed to the determine
morphometric  values and  macroanatomical
structures of ossicula auditus of male Hemshin

sheep.

MATERIALS and METHODS

In this study, 10 adult male Hemshin sheep
heads were used. The ethics committee of the local
ethics committee of the Kafkas University dated
25.02.2016 and number 2016/027 was approved to
use the sheep as material for the study. Firstly, pars
petrosa of ossis temporalis was distinguished from

skulls. Then, following meatus acusticus externus,
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and ossicula autidus located in the cavum tympani
was extracted with the dissection. The mean and
standard deviation values of the morphometric
parameters from the ossicula auditus were analyzed
by SPSS (20.0 version) program and the right and left
the
"Independent samples T" test. Pictures of ossicula

ossicula auditus were compared with
auditus were taken with Canon 16X camera.
Morphometric parameters of ossicula auditus were
obtained from 14 different points (18). The research
was based on the terms Nomina Anatomica

Veterinaria 2012 (19).

RESULTS

The findings are shown in Table 1, Figure 1 and

Figure 2.

Table 1. Morphometric values of ossicula auditus in
Hemshin sheep (Mean # standard deviation).

Tablo 1. Hemsin koyununda ossicula auditus'a ait
morfometrik veriler (Ortalama * standart sapma).

Para Right Left
(Mean + standart  (Mean + standart
meter . .
deviation) deviation)
IL 2.89+0.31 2.83+0.68
CBL 2.82+0.45 2.63+0.29
CLL 3.89+0.47 3.44+0.49
CIH 2.21+0.28 2.02+0.38
CIlw 2.39+0.40 2.16+0.40
ML 7.00£0.76 6.58+0.85
CML 1.67+0.17 1.72+0.33
CMW 1.61+0.40 1.06+0.20
MML 5.2410.47 5.151£0.61
SL 1.76+0.13 1.88+0.17
CSW 0.55+0.94 0.53%0.70
BSW 1.25+0.17 1.28+0.15
CPL 1.45+0.23 1.53+0.23
CAL 1.49+0.22 1.58+0.21

IL: Length of incus, CLL: Length of crus longum, CBL: Length of crus breve, CIW: Length of
corpus incudis, CIH: Height of corpus incudis, ML: Length of malleus, CMW: Width of
corpus mallei, CML: Length of corpus mallei, MML: Length of manubrium mallei, SL:
Length of stapes, BSW: Width of basis stapedis, CSW: Width of caput stapedis, CAL:
Length of crus anterior, CPL: Length of crus posterior.

In the male Hemshin sheep, ossicula auditus
was consisted of os malleus, os incus and os stapes,

and os malleus was the largest of these 3 bones. The
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presence of processus lateralis, processus rostralis,
and processus muscularis was observed on os
malleus. The length of os malleus, os incus, os stapes
were measured as right/left 7.00 £ 0.76 / 6.58 + 0.085
mm, 2.89+0.3/2.83+0.68 mm, 1.76+0.13/1.88 +
0.17 mm

macroanatomical findings, there was a numerical

respectively. Despite the fact that

difference between the right and left ossicula

auditus, but there was no statistically significant

difference between the right and left ossicula auditus
(P>0.05).

Figure 1. The ossicula auditus in male Hemshin
sheep.

Sekil 1. Erkek Hemsin koyununda kulak kemikgikleri.
a. Os incus, a-1.Corpus incudis, a-2. Crus breve, a-3.
Crus longum, a-4. Proc. Lenticularis

b. Os malleus b-5. Caput mallei, b-6. Collum mallei, b-
7. Manubrium mallei, b-8. Proc. rostralis, b-9. Proc.
muscularis, b-10. Proc. lateralis.

c. Os stapes c-1.Basis stapedis, c-2. Crus caudalis, c-3.
Crus rostralis, c-4. Caput stapedis.

Figure 2. Morphometric measurements of ossicula
auditus in male Hemshin sheep.

Sekil 2. Erkek Hemsin koyununda kulak
kemikgiklerinin morfometrik dlgiimleri.

IL: Length of incus, CLL: Length of crus longum, CBL:
Length of crus breve, CIW: Length of corpus incudis,

CIH: Height of corpus incudis,
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ML: Length of malleus, CMW: Width of corpus mallei,
CML: Length of corpus mallei, MML: Length of
manubrium mallei,

SL: Length of stapes, BSW: Width of basis stapedis,
CSW: Width of caput stapedis, CAL: Length of crus
anterior, CPL: Length of crus posterior.

DISCUSSION and CONCLUSION

Morphometric studies have been reported in
the literature on ossicula auditus of various animals
(14,18,20,21). In this study, ossicula auditus of male
Hemshin sheep were examined in terms of direction,
macroanatomic and morphometric.

The ossicle chain in Hemshin sheep has a smilar
topography in respect to the same chain in the
ruminants, horse, donkey and New Zealand rabbit.

A study on a donkey ossicula auditus has been
reported processus lateralis and processus
muscularis were not evident on the malleus (21).
Similarly, in the study of the ossicula auditus on
Malakan horses was reported that processus lateralis
and processus muscularis is not available on malleus
(24). But in other studies that about ruminants,
mouse and domestic animals of ossicula auditus,
they were reported 3 process on os malleus its
processus rostralis, processus muscularis and
processus lateralis (3,7,23). In our study on male
Hemshin sheep of ossicula auditus, we found the
processus rostralis, processus lateralis and processus
muscularis on malleus. This finding is similar to the
findings reported in the literature (3,7,23)

It was reported that the os stapes was found to
be triangles (2,22). In another literature, they were
reported stapes was found to be rectangular (3). It is
thought that the os stapes in Male Hemshin sheep
look more like a rectangular pentagon whose side
edges are not completely clear, that is, rather than
rectangular.

Previous studies have reported that gender has
no statistically significant effect on ossicula auditus
morphometry (18,20,21). Considering the results of
previous studies, it was not examined whether the
gender factor was effective or not on ossicula auditus

in Hemshin sheep.
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In the literature (18), it was reported that the
right ossicula auditus was significantly larger than the
left ossicula auditus in terms of morphometric values
in the New Zealand rabbit. Another literature (14)
was reported that some morphometric parameters
(IL, CBL, SL, BSW, CPL) of the right and left sides of
incus and stapes were statistically different (P<0.05).
But in our study there were no statistically significant
difference between the right and left ossicula
auditus.

As a result, altouhg there are some studies
about Hemshin sheep in the literature but there is no
macroanatomical and morphometrical study was
performed on the ossicula auditus of Hemshin sheep
(15,25,26). With the help of this study data, the lack

of information in the literature was eliminated.

Conflict of interest
The authors declare that they have no conflict

of interest.
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Abstract: The scope of the present study was to determine the effect of lycopene on the activity of malondialdehyde (MDA),
glutathione, vitamin A, vitamin E and catalase in liver and kidney tissues of diabetic rats. Wistar albino male rats were
randomly allocated into four groups: control, diabetic, diabetic+lycopene and lycopene group (n=7). Rats in the respective
groups were treated with intraperitoneal streptozotocin (45 mg/kg) to induce diabetes. Rats in the group lycopene and
diabetic+lycopene were given orally 1 ml lycopene every day for 1 month. Catalase levels in the liver tissues of lycopene group
was significantly lower than other groups (P<0.05). A significant decrease was observed at Vitamin A levels in the kidney
tissues of the groups diabetic, diabetic+lycopene and lycopene compared to the control group (P<0.05). Other non-significant
differences between the groups except catalase levels in liver tissue and vitamin A levels in kidney tissues may be result of a
short period of diabetes mellitus. The results of the present study supported the positive correlation among metabolic control
and oxidative stress in diabetes mellitus.

Keywords: Antioxidants, Experimental Diabetes Mellitus, Lycopene.

Diyabetik Ratlarin Karaciger ve Bobrek Dokularindaki Antioksidan Aktivite

Uzerine Likopen Uygulamasinin Etkileri

Oz: Bu calismanin amaci, diyabetik ratlarda likopen uygulamasinin karaciger ve bobrek dokusundaki malondialdehit,
glutatyon, vitamin A, vitamin E ve katalaz Gizerine etkilerini arastirmaktir. Calismada kullanilan Wistar cinsi albino erkek ratlar,
iclerinden rastgele segilerek kontrol grubu, diyabet grubu, likopen grubu ve diyabet+likopen grubu olmak tizere 4 farkl gruba
ayrildi. Her grupta 7 adet rat bulunmaktadir. Deneysel diyabet olusturmak igin diyabet grubu ve diyabet+likopen grubundaki
ratlara intraperitonel yoldan streptozotosin (45 mg/kg) uygulandi. Diyabet+likopen grubu ile likopen grubundaki ratlara 1 ay
boyunca her giin oral yoldan 1 ml likopen (aygicegi yaginda eritildi) uygulandi. Likopen grubunun karaciger dokularindaki
katalaz diizeyi diger gruplardan 6nemli derecede diisiik bulundu (P<0.05). Diyabet, diyabet+likopen ve likopen gruplarinin
bobrek dokularindaki vitamin A diizeyleri diger gruplarla kiyaslandiginda istatistiksel olarak énemli bir azalis géstermistir
(P<0.05). Bébrek dokularindaki vitamin A dlzeyleri ve karaciger dokularindaki katalaz dlzeyleri harig diger gruplar arasindaki
istatistiksel olarak onemli olmayan farkliliklarin olmasi Diabetes Mellitusun kisa periyodunun sonuglari olabilecegi
kanaatindeyiz. Calismanin sonucu olarak, yaptigimiz arastirma Diabetes Mellitusta oksidatif stres ile metabolik kontrol
arasindaki pozitif korelasyonu destekler niteliktedir.

Anahtar Kelimeler: Antioksidanlar, Deneysel Diabetes Mellitus, Likopen.
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INTRODUCTION

D

economic burden. The deficiency or abnormality of

iabetes mellitus is a lifelong chronic metabolic

disease with mortality, morbidity and

insulin results in failures of target tissues at
lipid

Polyuria, polydipsia, polyphagia, weight loss, blurred

carbohydrate, and protein metabolisms.
vision and tendency to infections are important
clinical findings of hyperglycemia. The risk for the
development of long-term complication gets high,
while the disease progresses (1).

Glutathione is a tripeptide, which has thiol
group functions as a substrate for many enzymes like
transferase and peroxidase, thus it prevents or
decreases the destructive effects of free radicals.
Thiol groups are cellular antioxidants that catch free
radicals via enzymatic reactions. Glutathione is a
water-soluble thiol and exists in many cells at high
concentration protecting membranes against lipid
peroxidation. This protection occurs enzymatically
(2). Glutathione peroxidase (GSH-Px) needs selenium
minerals for its activity and it converts the reduced
form of GSH to the oxidized form as glutathione
disulfide (GSSG).

harmful oxidants like single oxygen (Oz), superoxide

Glutathione reacts with very
anion (-02-), hydroxi radicals (-OH) without enzyme
catalysis (3).

Vitamin E prevents oxidation of unsaturated
fatty acids in cellular membranes and also prevents
membrane degradation. Unsaturated fatty acids in
membrane phospholipids are oxidized by hydrogen
peroxides which are formed by flavoproteinoxidase
enzyme (4).

Vitamin A exists in vegetables in the form of B-
carotene as a provitamin, which is a yellow pigment,
and it consists of two retinal molecules linked with
aldehyde points. Vitamin A is stored in lipocytes of
liver in the form of ester, possibly as a lipoprotein
complex. B-carotene is an antioxidant and it can
restrain peroxy free radicals in tissues at low oxygen
partial pressure. The antioxidant effect of B-carotene
is dependent on its ability to get stabilized the

organic peroxide free radicals in stable conjugated
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alkyl structures. B-carotene is effective in lower
oxygen concentrations, so that it completes the
antioxidant features of vitamin E, which is effective
in higher oxygen concentrations (5).

Malondialdehyde (MDA) is final products of
lipid peroxidation. Free radicals with their
autocatalytic characteristics, cause lipid oxidation
and membrane damage (6). Lipid peroxidation leads
to a harmful chain reaction. It directly damages
membrane structure and indirectly damages other
cell components because of reactive aldehydes
production. It results in oxidative cellular membrane
destruction and serious tissue damage. Peroxidation
induced MDA causes cross linking of membrane
components and their polymerization. In turn, it
changes the intrinsic membrane property causing ion
transport, deformation, enzyme activity and
aggregation of cell surface components. Antioxidant
defense systems have a great importance in
preventing tissue damage connected with oxidation
(7).

Catalase (CAT) is a hemoprotein consisting four
heme groups and exists in all cell types at different
concentrations. It catalyzes hydrogen peroxide to
molecular oxygen and water. It is mostly localized in
peroxisomes. CAT’s reducing activity is observed on
small molecules like hydrogen peroxide, methyl and
ethyl hydro peroxides. It has no effect effect on big
molecule like lipid hydro peroxides. CAT can be found
in blood, bone marrow, mucous membranes, liver
and kidney at high amounts (8). Antioxidant enzymes
like superoxide dismutase (SOD), catalase, GSH-Px,
and neutralize reactive oxygen species (ROS) (9).
Carotenoids and antioxidant vitamins scavenge
effectively ROS and

antioxidant enzymes (10). Carotenoids behavior as

regulate the activities of

strong antioxidants that protect cell membranes
from lipid peroxidation and repair free radicals as
well as other reactive molecules (11). Carotenes (a-
carotene, lycopene, B-carotene) and xanthophylls
(zeaxanthin, lutein) regard the class of carotenoids.

Between the carotenoids, lycopene is an effective
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free radical scavenger and has the highest
antioxidant activity (12).

Lycopene is plenty in red fruits like tomato and
water melon. The protective effects of lycopene
against many different types of cancer inclusive
prostate, skin cancer and breast have been reported
in many studies (13,14). These anti-cancer effects
seem to be generated by the antioxidant properties
of lycopene. Lycopene helps to preserve cells from
free radical attack via scavenging of ROS and
detoxicate lipid peroxide (15).

In the present study, we have studied the renal
and hepatic changes excited by acute exposure to
STZ (streptozotocin) in rats, furthermore antioxidant
enzymes, vitamin A, E levels were controlled. We
evaluated also the possible preventive effect of

lycopene in rats.

MATERIALS and METHODS
Experimental Procedures

The ethics committee of the Giresun University
(no 2013/5) approved the study.

In the present study, twenty-eight Wistar-
albino male rats with weight among 250 — 300 g were
used. Rats were provided by the Experimental
Research Laboratory of Medical Faculty, University of
Yuzuncu Yil. Study rats were arbitrarily separeted
into four groups with seven rats in groups: control
group (C), diabetic rats not treated with lycopene (D),
diabetic rats treated with lycopene (DL) and lycopene
cleansed rat group (L).

Single dose of 45 mg/kg STZ (Sigma, USA) solved
in citrate buffer with pH 4.5 was intraperitoneally
injected to rats to induce diabetes in D and DL groups
(16). The exact, same amount of physiological saline
solution was injected using the same method to the
control group. Blood samples were collected from rat
tail veins 72 hours after the injection of STZ. Blood
glucose meter (Plus Med Accuro Biosensor Blood)
measurement device and its blood strips were used
for the measurement of blood glucose levels. Rats
with blood glucose levels above 270 mg/dl were

admitted as patients. 1 ml/day lycopene (10% FS;
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Redivivo TM; Code 7803; DSM Inc., Istanbul, Turkey)
was solved in sunflower oil and the preparation was
administered orally to rats in respective groups every
day (17).

For four weeks, rats were hold in cages at room
temperature (22+2°C) and for 12 hours in dark and
light periods, also food and fresh water were

provided at all times.

Biochemical Analysis

GSH Assay: In this method, 5 ml sulphosalicylic
acid was added to 0.5 g of tissue, which was
The
centrifuged for 15 min at 4500 g. After removing 1 ml

homogenized afterwards. sample was
of supernatant, 5 ml phosphate buffer was added to
the sample. The sample was brooded for 10 minutes
at 60°C and then it was cooled down to room
temperature, 5.5 Dithiobis-2-
Nitrobenzoik Acid (DTNB) was added to the sample.

Sample was tested at 412 nm towards blank (distilled

finally 1 ml

water) and the calculation was performed (18).

Vitamin E Assay: In this method, 1 ml ethanol
was added to 0.5 g of tissue and the sample was
homogenized. After centrifugation of the sample, 1
ml of supernatant was distanted from and blended
with 1 ml of xylene. This sample was strongly rinsed
for 30 seconds, afterwards it was centrifuged for 5
min at 2500 g. 1 ml of supernatant was taken and
mixed with 0.5 ml of 2,4,6-Tri(2-Pyridyl)-s-Triazine
(TPTZ). First determination was performed at 410
nm, afterwards 0.1 ml of FeCls was added to the
sample and finally second determination was
performed at 600 nm (19).

Vitamin A Assay: In this method, 0.5 g of tissue
and 1 ml ethanol was blended and homogenized.
After the centrifugation of the sample, 1 ml of
supernatant was distanted from and mixed 1 ml
ethanol and 3 ml hexane. The sample was stirred for
10 min followed by the centrifugation for 10 min at
2000 g. Finally, sample was tested at 453 nm and 325
nm (20).

MDA Assay: In this method, 0.5 g of tissue was
blended with 1,5 ml of cold Tris-HCI buffer and



The Effect of Lycopene Applica...

Ciftgi Yegin and Yur

homogenized for 5 minutes. It was centrifuged for 30
min at 9500 g and 200 pl of supernatant was
removed from the sample. This sample was blended
with 0,8 ml phosphate buffer, 0,025 ml BHT and 0,5
ml 30% TCA and stirred. The sample was kept at -20°
C for 2 hours and it was centrifuged for 15 min at
2000 g. 1 ml supernatant was taken from the sample
and mixed with 75 pl 0,1 M
Ethylenediaminetetraacedic acid (EDTA) and 250 pl
Tiobarbutiric acid (TBA). This sample was kept at 90°C
for 15 min. When it cooled down to room
temperature, the sample was tested at 532 nm (21).
In this assay, the level of MDA was determined via
spechtrophotometric measurement. For this reason,
the color created by the reaction of TBA with MDA.
The level of MDA is expressed as nmol/gram protein
by using standard calibration curve (R?=0.9974).
Catalase Assay: A commercial test kit from
Cayman trademark was used for the catalase assay.
Tissue homogenate: 1 gr tissue was homogenized in
5 ml buffer and centrifuged for 15 min at 10.000 g at
4°C. Supernatant was taken from the sample.
Standard preparation: In this study, 7 tubes
were labeled from A to G. 100 pl sample buffer was
placed into tube A, 990 pul sample buffer and 10 pl
formaldehyde was placed into tube B, 970 pl sample
buffer and 30 pl formaldehyde was placed into tube
C, 940 pl sample buffer and 60 ul formaldehyde was
placed into tube D, 910 pl sample buffer and 90 pl
formaldehyde was placed into tube E, 880 pl sample
buffer and 120 pl formaldehyde was placed into tube

F, 850 pl sample buffer and 150 pl formaldehyde was
placed into tube G.

In measurement method, 100 pl diluted assay
buffer, 30 ul methanol and 20 pl standard solution
were added twice into standard wells of plate. 100 pl
assay buffer, 30 ul methanol and 20 pl diluted CAT
were added into positive control wells. 100 ul assay
buffer, 30 pl methanol and 20 pl sample were added
into sample wells. All wells on the plate were filled
with 20 pl of H20,. Plates were closed on and placed
on the shaker to incubate for 20 min. Finally, 30 ul
KOH and 30 pl Purpald (chromogen) were added into
all wells and the reaction was completed. Plates were
again closed on and were stirred and brooded for 10
min at room temperature. All wells were filled with
10 pl of KIO4 and they were incubated for 5 min at
room temperature. Samples absorbance were
determined at 540 nm (22).

Statistical Analysis

All data were statistically analyzed using
ANOVA. DUNCAN multi comparison test was applied
to determine any significant differences. Correlations
between the tested biochemical parameters were
calculated. MEANS, CORR and GLM procedures of
SAS software package were used to evaluate the
data.

RESULTS

The obtained results were summarized in Table
1and?2.

Table 1. Effects of lycopene on hepatic MDA, GSH, vitamin A, vitamin E levels and catalase activities in control
group (C), diabetic rats not given lycopene (D), diabetic rats given lycopene (DL) and lycopene given rats group

(L)

Tablo 1. Kontrol grup (K), diyabetli olup likopen verilmeyen grup (D), diyabetli olup likopen verilen grup (DL) ve
likopen gruplarinda (L) karaciger MDA, GSH, vitamin A, vitamin E diizeyleri ve katalaz aktivitesi tizerine likopenin

etkileri.
Liver Liver Liver Diabetes- Liver Lycopene
Control Group Diabetes Group Lycopene Group Group

MDA (nmol/g protein) 7 18.20+1.66° 20.14+4.812 13.36x2.11° 15.19+0.89°
GSH (mmol/g) 7 0.046+0.001° 0.047+0.0012 0.047+0.001° 0.048+0.0012
Vitamin A (ug/dl) 7 255.56+36.93° 287.96160.68° 424,11+13,93° 387.07+33.01°
Vitamin E (mg/dl) 7 0.16+0.01° 0.23+0.07° 0.29+0.04° 0.29+0.06°
Catalase (U/ml) 7 0.83£0.03° 0.91+0.03° 0.86+0.04° 0.57+0.07°

MDA: Malondialdehyde, GSH: Glutathione

Results were presented as mediantstandard error. [a-b: difference between groups assigned different letters in the same line is statistically significant (P<0.05)].
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Table 2. Effects of lycopene on kidney MDA, GSH, vitamin A, vitamin E levels and catalase activities in control
group (C), diabetic rats not given lycopene (D), diabetic rats given lycopene (DL) and lycopene given rats group
(L).

Tablo 2. Kontrol grup (K), diyabetli olup likopen verilmeyen grup (D), diyabetli olup likopen verilen grup (DL) ve
likopen gruplarinda (L) bobrek MDA, GSH, vitamin A, vitamin E dlizeyleri ve katalaz aktivitesi Uizerine likopenin
etkileri.

Kidney Kidney Kidney Diabetes- Kidney
Control Group Diabetes Group Lycopene Group  Lycopene Group
MDA (nmol/g protein) 7 13.22+3.422 12.80+1.97°2 10.94+1.90% 8.86+0.61°
GSH (mmol/g) 7 0.047+0.002® 0.042+0.003® 0.046+0.002® 0.046+0.001°?
Vitamin A (ug/dl) 7 206.85+50.11° 128.72+12.92° 109.04+6.37° 138.75+18.63
Vitamin E (mg/dl) 7 0.24+0.04° 0.35+0.08° 0.42+0.09° 0.23+0.01°
Catalase (U/ml) 7 0.74+0.07° 0.81+0.08° 0.73+0.09° 0.84+0.05°

MDA: Malondialdehyde, GSH: Glutathione
Results were presented as mediantstandard error. [a-b: difference between groups assigned different letters in the same line is statistically significant (P<0.05)].

MDA levels in the liver of diabetic-lycopene higher catalase levels in the kidney tissue than
group were significantly lower compared to the control group and this was statistically significant
control group. No significant change was observed in (Table 2).

GSH levels between groups. Vitamin A levels in the

liver of diabetes-lycopene and lycopene groups were DISCUSSION and CONCLUSION

significantly increased compared to the control Diabetes is a chronic metabolic disease and also
group. Liver vitamin E levels in all treatment groups a state of increased oxidative stress. Increased free
were observed to be significantly higher than radicals interact with proteins, lipids and nucleic
untreated control group. It was observed that acids so that it causes loss of functional alterations,
Catalase levels in the liver of lycopene group was structural and membrane integrity of proteins and
significantly decreased (Table 1). genetic mutations. Organisms has non enzymatic and
Kidney MDA levels in diabetes+lycopene group enzymatic antioxidant advocacy systems to
and lycopene group were observed lower than other overcome these injurious effects of radicals (23).
groups, but this decrease was not statistically Lipid peroxidation level (LPO), with structural
significant in diabetes+lycope group. MDA levels was and functional varieties at cell membrane, is a
decreased notably (P<0.05) in the kidney tissue of significant indicator of membrane damage. Free
lycopene group in comparison with the control group radicals induced lipid peroxidation is linked with
and diabetes group. degenerative diseases including diabetes (24). In
No significant difference was observed between accordance with the findings of a study (25), MDA-
the groups regarding the glutathione levels in the TBA levels were increased in kidney and liver tissues
tissues of kidney and liver in this study. Vitamin A of diabetic rats. The increase in MDA-TBA levels is a
level in the kidney tissue was higher in the control significant indicator of peroxidative stress and
group in proportion to other groups and this advanced complications of diabetes (25). In the
difference was statistically significant. Kidney vitamin present study, the liver MDA level of diabetes group
A level in all therapy group was notably lower than was observed to be higher than the other groups but
control group. Vitamin E levels in the kidney tissues that was not notably significant. Vitamin A and
of diabetic group and diabetic+lycopene group were vitamin E levels of diabetes-lycopene and lycopene
notably higher than the lycopene and control groups. groups were found to be notably higher than the
Rats in the diabetes group and lycopene group had other groups. A statistically significant decrease was
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observed in liver catalase activity in lycopene group
compared to other groups.

Certain studies reported that if the duration of
diabetes takes longer, the severity of oxidative stress
is also increased. Singh et al. (26) determined a
strong correlation between the duration of diabetes,
metabolic control and oxidative stress (26). Another
study determined that oxidative stress decreased as
soon as the metabolic control was under the control
in Type | and Type |l diabetes patients (27).

The reason that there was no important
difference in point of glutathione levels in the liver
and kidney tissues of the groups could be a result of
the diabetes created within a short time. Yilmaz et al.
(28), reported high levels of LPO in the groups with
diabetes longer than five years and low levels of
antioxidant enzymes like GSH-Px and SOD. However,
they did not report statistical significance (28). They
attributed this finding to the fact that there was no
difference between glucose regulation at both
groups and they reported that the findings were
supportive for the idea of positive correlation
between metabolic control and oxidative stress in
diabetes (26). Another study showed similar findings
in parallel with our study (28). Consequently, they
came to the conclusion that there was no important
difference in terms of oxidative stress among the
groups that was having diabetes treatment for five
years or more and the group with shorter treatment
period. There was also no difference in the glucose
regulation among these two groups which may be a
factor for this result (29).

The most important cellular defense unit
against ROS is glutathione (GSH) exists in all
mammalian cells. GSH as an electron donor in non-
enzymatic reactions acting directly with radicals to
eliminate those radicals. It was stated that the
decrease of GSH level in the tissues is parallel with an
increase in LPO (30). Study findings demonstrated
that GSH levels decreased both in kidney, liver tissues
in a diabetic group. Demir and Yilmaz (31) stated that
increased both in liver and kidney tissues in the group

treated with pine oil. It was predicted that
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antioxidant molecules of pine oil were the reason for
this increase (31). This present study showed that
there was no significant difference among liver and
kidney tissues with regard to glutathione.

Catalase activity is intensive in kidney,
erythrocyte and liver. In another study, it was
emphasized that patients with type Il diabetic have
enhanced serum catalase activity (32). Yet, that
increase could be a compensative mechanism to
protect itself from lipid peroxidation (33). In our
study, a statistically important decrease was
determined in the catalase activity of liver of
lycopene group compared to the other groups. In
other words, diabetes induced high catalase activity
and lycopene induced low catalase activity was
observed in the present study. It was concluded that
the catalase activity decreased in lycopene group due
to its supportive effect on lipid peroxidation and
increased in diabetic groups due to increasing lipid
peroxidation. Salvi et al. (34), reported that catalase
in liver mitochondria has antioxidant defense
properties and it is especially effective on increasing
hydrogen peroxide. The most affected factor by
peroxidation in liver was the catalase activity, which
is also observed in the present study.

Vitamin A is a group of compounds required for
vision, reproduction, growth and strength of
epithelial tissue (35). Vitamin A (retinol) displays
antioxidant activity against free radicals. It is
accepted that free radicals have roles in many
pathogenesiz of degenerative diseases including
diabetes (36). Demir and Yilmaz (31), found that
vitamin A level in liver and kidney tissues increased in
rats with diabet, however it decreased in kidney
tissues especially after pine oil application (31).
Vitamin A level increased in kidney, liver tissues of
diabetic rats, but as a result of pine oil treatment
vitamin A decreased especially kidney tissue. Vitamin
A level decreased in STZ induced diabetes of rat’s
plasma but it increased in liver tissue. It was
hypothesized that decreasing activity of retinol
carrier protein (RBP) was responsible for that

increase (31). Abnormalities in vitamin A metabolism
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in diabetes were optimized by applying of insulin. In
a study, it was determined that there weren’t any
changes in retinol level of rat’s plasma with STZ
induced diabetes but retinol level was continuously
(37).

findings were found in previous studies (38). In our

increased during the experiment Similar
study, it was observed that vitamin A level of kidney
tissue was lower in all groups in proportion to the
control group.

a-tocopherol is the most plenty form of vitamin
E in the nature which has the highest biological
activity. Demir and Yilmaz (31), have determined that
a-tocopherol level was increased in diabetic group
but as a result of pine oil treatment, a-tocopherol
and &-tocopherol levels were slightly decreased in
kidney, liver tissues (31). a-tocopherol transfer
protein (a-TTP) is responsible for the regulation and
distribution of a-tocopherol in plasma and peripheral
tissues. An increase of a-tocopherol in diabetic
human plasma and rodent plasma and liver tissue
was reported by others (30, 39). It was stated that a-
tocopherol level was increased as a result of
hyperglycemia or insulin resistance regulated a-TTP
gene expression (39). The findings of the present
study were consistent with previous studies. It can be
speculated that the increase of a-TTP activity can be
responsible for the a-tocopherol increase in liver and
kidney tissues. The similar findings were reported in
previous studies (40, 41). In the present study,
vitamin E levels in kidney tissues of diabetic group
and diabetes+lycopene group were determined
higher than the control group and lycopene group,
but that increase was not statistically significant.

Under normal conditions, free radicals are
neutralized by natural antioxidants such as catalase,
superoxide dismutase (SOD), glutathione peroxidase
(GSH-Px). In the present study a significant difference
between the catalase levels in kidney and liver
tissues of groups were not observed, similar results
were also reported by others (42).

Kidney MDA levels in diabetes+lycopene group
and lycopene group were observed lower than the

other groups, but this decrease was not statistically
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significant. Important difference was not observed
among the groups regarding glutathione levels of
kidney and liver tissues in the present study. Vitamin
A level in kidney tissues of the control group was
higher than the other groups and this difference was
found to be statistically important. Vitamin A level in
kidney tissues was determined lower in lycopene
group than the other groups and that difference was
statistically significant. Vitamin E level in kidney
tissues of diabetic group and diabetes+lycopene
group were found to be higher than the lycopene and
control groups, but that difference was not
statistically important.

In this present study, there was not a important
difference among the groups except the catalase
levels of liver and kidney tissues. Therefore, lycopene
might have activated antioxidant system by
increasing antioxidant enzymes even additional
oxidative stress has not been given. Lycopene
protection against diabetes due to its antioxidant
effect observed in the antioxidant enzymes activities
could be linked to the changes in the antioxidant-
prooxidant homeostasis. In accordance, lycopene
therapy has been beforehand showed to modulate in
vivo the activity of antioxidant enzymes (decrease
CAT activity and increase SOD activity), even in the
lack of a pro-oxidant therapy (43). The present
results showed that Vitamin A levels of kidney tissues
could be induced by short period of diabetes, which
supports the idea of positive connection between
metabolic control and oxidative stress during
diabetes.

The study recommend that type 2 diabetes
mellitus is associated with decreased plasma
Pyridoxal 5’-phosphate concentrations and changes
in vitamin Bs metabolism, especially in patients with
incoming nephropathy (44).

The study claim that concentrations of together
with lycopene and lutein/zeaxanthin check against
pro-vitamin A carotenoids were notably lower in the
retinopathy group than non-retinopathy group (45).

Garcinia kola seed practice notably improved

hyperglycemy intervene injury by decrescent the
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glucose level, augmentation of the antioxidant
system, inhibition of lipid peroxidation, development
the architecture of the liver, testes and kidney in rats
with diabet. In addition, G. kola seed agency repaired
the liver, kidney function biomarkers, the sperm
characteristics additionally the plasma levels of LH,
FSH, testosterone, T3z and thyroxine to normal in rats
with diabet (46).

The study, its was explored the performance of
rosmarinic acid (R.A.) in forbit the change of oxidative
parameters in the liver, kidney of rats with diabet. Its
results state that RA influentially decreased the
oxidative stress excited by STZ, claim that RA is a
potential factor for the prohibit and therapy of
pathological conditions in Diabetes Mellitus (47).

As a result, liver MDA level of diabetes group
was observed to be higher than the other groups.
Therefore, lycopene might have initiated antioxidant
system by expansioning anti-oxidant enzymes even
tough supplementary oxidative stress was not given.
In our study, any important difference was found
among the groups except for the catalase levels of
kidney liver, tissues. Catalase activities in kidney
tissues of diabetic group and lycopene group were
found to be higher than the diabetic + lycopene and
control groups. A significant decrease in catalase
activities was only observed in the lycopene group in
liver tissues. It can be concluded that the failure of
liver and kidney caused by diabetes can be prevented
by the antioxidant effect of lycopene which increases
the activity of antioxidant enzymes in the oxidant
defense system.

This data claim that lycopene might be useful in the

therapy of Diabetes Mellitus.
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Abstract: This study was conducted to determine the antioxidant effect of the Thyme (Thymbra spicata L. var. spicata)
essential oil on meat quality of Japanese Quail fed in various stocking densities. In this study, a total of up to 7-day age 300
Japanese Quails (Coturnix coturnix Japonica) chickens were used and theexperimental period lasted for 28 days. The chickens
were divided into 6 groups, each containing 50 chicks Control group (CONT), High stocking density control group (HSD-CONT),
an antibiotic group (HSD-ANT), zahter oil groups (HSD-T;, T,, T3). At the end of the study, serum MDA level was found
significantly higher in the HSD-ANT group than the other groups (P<0.01). It was determined that the stocking density has a
significant effect on the pH and colour of brisket (P<0.01). Moreover, inclusions of thyme essential oil supplementation into
the diets of quails fed in high stocking density provided various levels of improvements on antioxidant potantial, and
especially thyme EO at 600 mg per kg were found more effective to ameliorete the detrimental effects of oxidative stress
caused by high stocking density.

Keywords: Antioxidant, Japanese Quail, Stocking Density, Thyme Essential Oil.

Zahter (Thymbra Spicata L. var. Spicata) Ugucu Yaginin Farkh Yerlesim
Sikhginda Beslenen Japon Bildircinlarinda Antioksidan Potansiyel ve Et Kalite

Parametrelerine Etkisi

Oz: Bu calisma zahter (Thymbra spicata L. var. spicata) ugucu yaginin farkli yerlesim sikliginda beslenen Japon bildircinlarinda
antioksidan potansiyelini ve et kalitesine etkisini belirlemek amaciyla yapilmistir. Calismada, 7 giinliik yasta, toplam 300 adet
Japon bildircin (Coturnix coturnix japonica) civciv kullaniimis ve galisma 28 giin suirdirilmustdr. Civcivler, her biri 5 tekerrir
ve 50 civcivden olugan 6 gruba ayrilmistir. Arastirma gruplari; normal yerlesim sikliginda kontrol grubu (NYS-KONTROL), yogun
yerlesim sikliginda kontrol grubu (YYS-KONT), yogun yerlesim sikhgi uygulanan gruplara sirayla 200, 400, ve 600 mg/kg zahter
ugucu yagl ve 10 mg/kg Avilamisin katkisi yapilan grup (YYS-ANT) seklinde dizayn edilmistir. Arastirmada, 50x100 cm
ebadindaki kafeslerde, normal yerlesim sikigi 160 cm?/bildircin; yogun yerlesim sikigi ise 90 cm?/bildircin olarak
diizenlenmistir. Calisma sonunda, serum MDA diizeyinin YYS-ANT grubunda diger gruplara gére 6nemli derecede yiiksek
oldugu belirlenmistir (P<0.01). Arastirma sonunda, en disik gogus eti pH’si NYS-KONT grubunda belirlenirken (izerine
yerlesim sikhginin etkisi 6nemli (P<0.01) bulunmustur. Sonug olarak, yerlesim sikligi uygulan bildircin rasyonlarina zahter
ugucu yagi ilavesi, lipid peroksidasyonu lzerinde doza bagh olarak iyilesmeler saglamis ve 6zellikle 600 mg/kg zahter ugucu
yaginin daha etkili oldugu belirlenmistir.

Anahtar Kelimeler: Antioksidan, Bildircin, Performans, Ugucu Yag, Yerlegim Sikhgi.
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INTRODUCTION

A

of substrate or delaying the oxidation at very low

ntioxidants are the substances which increase

the product quality by inhibiting the oxidation

concentrations in feeds and meat. Antioxidants can
be used as food additives or supplements to stabilize
the feeds and prevent the component loss in the
The feed

antioxidants are to eliminate the metal ions or

feeds. mechanism  of preserving
oxygen activites or to prevent the attachment of the
free radicals by sending an electron or hydrogen
atom (1,2).

In poultry farming, the oxidative stressors such
as density, high or low temperature, transportation
and vaccinaton directly affect the quality parameters
of meat. Stressors cause the stored glycogen
transform into glucose. In case of elongated stres
conditions the glucose transforms into lactic acid
resulting dark coloured, dry, undesirable and
inadequetly marbleised with high Ph and short shelf
life meat (3). Post slaughter meat quality is primarily
affected by the transformation of the glycogen
stored in muscles into lactic acid and the water
retention capacity and colour are affected directly
depending on the hydrolization feauters of the meat
proteins(4). In post slughtering period when carcass
temperature is 37 °C, a rapid decline in pH causes to
shrink myofibril proteins, deterioate sarcoplasmic
proteins and make the processing of the meat harder
(3).

The colour of meat is an important quality
factor influencing the consumers’ choice and it is
known to be related to the characteristics such as
water retention capacity, texture and chemical
composition (5).

Broiler briskets with low L* value and low pH
measured 24 hours after slaughter have a pale color
and low water retention capacity (6). It has been
reported that if the L* value of the broiler brisket
meat is larger than 53 it can be ranked as lighter

coloured and more juicy than normal, as normal
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between 48-53, and as dark coloured, when the value
is lower than 46 (7).

Some researchers (8) report that, depending on
the stres, meat is darker in chickens and higher in pH.
Conversely, in some studies (9), were dark-colored
poultry meats without depending on pH values.
These meats have lower L (brightness) value, higher
a (redness) and b (yellowness) values.

Since medicinal plants contain antioxidants,
they have a protective effect in nutrients (10).
Synthetic antioxidants such as butyl hydroxy anisole
and butyl hydroxy toluene have a field of use in meat
and meat products, but due to concerns arising from
the possible negative effects of such products on
human health, there is an ongoing need for healthy
antioxidant substances. Therefore, studies on the use
of plant extracts are increasing because of the

reliability and ease ofavailabity (11).

MATERIALS and METHODS
Animals, Feeds and Experimental Design

In the study, 7 days old, 300 Japanese quail
(Coturnix coturnix japonica) were used for 28 days.
The chicks were divided into 6 groups each consisting
of 5 replications and 50 chicks. In the experiment, in
addition of the control group, intensive stocking
density was established with intense stocking control
group (YYS-KONT) only with basic ration, and basic
ration 10 mg / kg Avilamycin supplement YYS-ANT)
group and zahter group (YYS-T1, T2, T3) (200, 400,
600 mg / kg essential oil supplemented respectively).

In the study, the quails in the control group
were placed in a cage area of 160 cm?/quail in 50x100
cm size cages and the intense stocking group in a 90
cm?/quail cage. A 24-hour lighting program and
nutrient content of commercial feed broiler chick
starter was used as shown in Table 1.

The experimental protocol was approved by
Hatay Mustafa Kemal University Animal Experiments
Local Ethics Committee (Authorization Number: 2012
/ 09-03).
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Table 1. Ingredient and composition of all the basal

diet. (g/kg).

Tablo 1. Bazal rasyon besin madde ve igerikleri (g/kg).

Ingredients Composition
Maize 515.0
Wheat 77.0
Wheat bran 45.0
Extracted soybean meal 275.0
Fish meal 55.0
Vegetable oil 15.0
Limestone 10.0
Dicalcium phosphate 7.5
Sodium chloride 25
Vitamin-mineral premix* 5.0
Calculated nutrients

ME, (MJ kg™2)** 12.6
Crude protein (g kg™) 221
Ca(gkg™) 9.0

P (g kg™) 6.0
Lysine (g kg™?) 11.0

*: Per kilogram vitamin; retinyl acetate, 1.8 mg; cholecalciferol, 0.025 mg; a-tocopherol
acetate, 1.25 mg; menadione (menadione sodium bisulphate), 1.1 mg; thiamine
(thiamine mononitrate), 1.1 mg; riboflavin, 4.4 mg; niacin, 35 mg; Ca-pantothenate, 10
mg; pyridoxine, 2.2 mg; folic acid, 0.55 mg; cyanocobalamin, 0.02 mg; Mn, 74 mg (from
MnO); Zn, 45 mg (from ZnO); Cu, 4 mg (from CuO); Fe (from FeS04), 12.5 mg; | (from KI),
0.3 mg; Se (from NaSe), 0.15 mg. ** ME: Metabolisable energy. The ME, crude protein,
calcium, phosphorus and lysine contents were calculated based on their tabular values
listed for the feeding ingredients (12).

*: Kg basina diisen vitamin premiksleri: retinil asetat, 1.8 mg; kolekalsiferol, 0.025 mg; a-
tokoferol asetat, 1.25 mg; menadion (menadion sodyum bistlfat), 1.1 mg; tiamin (tiamin
mononitrat), 1.1 mg; riboflavin, 4.4mg; niasin, 35mg; Ca-pantotenat, 10mg; piridoksin,
2.2 mg; folik asit, 0.55 mg; Siyanokobalamin, 0.02 mg; Mn, 74 mg (MnO); Zn, 45 mg (ZnO);
Cu, 4 mg (CuO); Fe (FeSO4), 12.5 mg; I (K1), 0.3 mg; Se (NaSe), 0.15 mg. ** ME; Metabolize
olabilen enerji. ME, ham protein, kalsiyum, fosfor ve lizin igerikleri, besleme bilesenleri
icin listelenen tablo degerlerine dayanarak hesaplandi.

Plant Material

The essential oils were extracted from Thymbra
Spicata L. var. spicata plant. Blooming plants were
collected from their localization and were dried at
35°C.

Characterization of Essential Oil

Determination of the essential oil’s chemical
ingredient was performed with Thermo Scientific ISQ

Single Quadrupole model gas chromatograph. TG-
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Wax MS-A model, 5% Phenyl Polysilphenylene-
siloxane, 0.25 mm inner diameter x 30 m length, 0.25
pum film thickness column was used. Helium (99.9%)
was used as the carrier gas at a flow rate of 1 mL /
min. The ionization energy was set at 70 eV and the
mass range m / z at 1.2-1200 amu. For collecting
dataScan mode (Scan Mode) was used.

The MS transfer line temperature was 250 °C,
the MS ionization temperature was 220°C, the
injection port temperature was 220 °C, the column
temperature was initially 50 °C and the temperature
was increased up to 220 °C at a rate of 3 °C/min. The
structure of each compound was defined using mass

spectra by Xcalibur program.

Determination of Some Blood Parameters and
Antioxidant Potential

At the end of the experiment, 20 quails -10
females and 10 males-were randomly selected from
each repeat group and the blood samples were taken
during the cervical dislocations (vena jugularis) and
after being centrifuged at 3000 rpm for 10 minutes,
serum samples were taken into eppendorf tubes and
stored at -18°C until the analyzes were carried out.

Analyzes of albumin, total cholesterol, creatine,
total protein, triglyceride, HDL, LDL, globulin, urea
were performed using Architect C8000 auto analyzer

(ABBOTT, Germany) in an accredited laboratory.

Determination of Meat Quality Parameters

In the experiment, a total of 72 quails (6 females
and 6 males for each group) were randomly selected
and the weight of hot carcass was immediately
weighed after the slaughtering was completed. Later,
these carcasses were kept in the refrigerator at + 4°C
for 24 hours to determine the cold carcass weights.
Briskets (M. Pectoralis major), from the right half of
each carcass was used to determine pH and color
characteristics. After slaughtering, the pH was
determined from the brisket by a portable pH meter
(Mettler Toledo SG2) with glass electrode (Inlab 427).
(L*), (@*)
coordinates (b*) were determined for color analysis

Glucose redness and vyellowness
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with the aid of a colorimeter (Konica Minolta CR-400)
from the skin 4 hours after slaughter. The following
formula was used for determination the carcass yield
in the experiment.

Carcass yield (%) = Carcass weight (g) / Live
weight (g) * 100

Statistical Analysis

SPSS 11.5 package program was used for
statistical analysis (13). The two-way ANOVA test was
used to compare groups. In order to determine the
difference between the groups, Duncan's multiple
comparison test was used. When the results were
evaluated statistically, the significance was based on
P<0.05. The chi-square test was used to determine

the death rates and rates of the research groups.

RESULTS

The essential oil’s chemical ingredient is given in
Table 2. Thyme oil mainly consisted of carvacrol
(71.6%), ocimene (9.03%) and y-terpinene (5.83%)
respectively; and also formed high level of phenolic
components including 72% of phenol and 21% of

hydrocarbon.

Table 2. Chemical components Thymbra spicata L. oil.

Tablo 2. Thymbra spicata L. ugucu yaginin kimyasal

bilesenleri.
Retention Rate Components
Time (RT) (%)
18.04 0.67 I-Phellandrene
18.62 0.45 Delta.3-Carene
22.26 0.18 Succinaldehyde
22.64 0.77 Beta-Myrcene
24.86 1.06 Alpha-Humulene
25.59 9.03 o-Cymene
25.83 0.36 Cis-D-Dihydrocarveol
28.31 5.83 Gama-Terpinene
29.36 0.26 Trans-Sabinenehydrate
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31.12 0.41 Cis-Sabinenehydrate

33.99 0.08 3-Pinanylamine

34.18 0.93 4-Terpineol

36.01 031 7,7,Z-1,4,6,9-
Nonadecatetraene

36.93 0.27  Thymol

37.12 71.62 Carvacrol

39.39 1.91 Caryophyllene

39.71 0.18 Farnesol

40.01 0.11 Trans-Z-alpha-
Bisaboleneepoxide

40.26 0.44 Beta-Lactose

40.58 0.33 Tetraacetyl-d-xlonicnitrile

41.77 4.75 1Monolinoleoyglyceroltrimet
hylsilylether

42.30 0.09 12,15-Octadecadiynoicacid,
methylester

42.44 0.53 Caryophylleneoxide

47.51 0.42 Methylperfluorobutyrate

Serum MDA Level
Parameters

and Some Biochemical

Stocking density significantly affected serum
MDA levels in research groups (P<0.01) (Table 3). The
highest serum MDA level (13.36 + 0.39) was found in
negative stocking density control group (YYS-KONT)
while the lowest value (10.24 * 0.65) in positive
control group (NYS-KONT) (P<0.01). There washo
statistical differencebetween the study groups in
terms of some examined biochemical parameters (P>
0.05). Although there was no statistical difference
between the groups in terms of other biochemical
parameters YYS-KONT total
albumin (1.04 + 0.03), globulin (1.63 + 0.28) creatine
(0.29 £ 0.01), urea (1.89 + 0.28) and total oxidant

potential (10.30 + 1.73) levels, in parallel with serum

examined, serum

MDA level, were found numerically higher than the

other groups.
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Table 3. Serum MDA and some biochemical parameters of the groups.

Tablo 3. Gruplarin serum MDA ve bazi biyokimyasal parametre degerleri.

NSD-CONT HSD- CONT HSD-ANT

HSD-T1 HSD-T2 HSD-T3

(Sir:g:\/ﬂl_;w DA 10.24+0.65°¢ 13.36+0.39°  11.23+0.65b° 12.25+0.43% 12.33+0.41*® 10.58+0.34¢  **

Albumin N

(g/dL) 0.9240.07 1.04+0.03 0.94+0.05 0.99+0.03 0.95+0.52 0.93+0.04 NS/OD

Total

Kolesterol 181.71+12.03 217.57+10.33 186.89+8.64 196.14+10.17 185.91+11.50 181.74+11.80 NS/OD

(mg/dL)

Kreatin ..
0.25+0.01 0.29+0.01 0.25+0.01 0.2740.01 0.26+0.01 0.2610.01 NS/OD

(mg/dL)

TAS 1.5840.12 1.98+0.09 1.86+0.05 1.7940.09 1.58+0.07 1.68+0.08 NS/OD

(mmol/L)

TOS (umol/L) 10.19+0.96 10.30+1.73 9.17+0.63

7.14+0.55 7.91+0.71 8.54+1.67 NS/OD

Total Protein

2.28+0.16 2.68+0.08 2.4+0.13
(g/dL)

2.51+0.09 2.50+0.14 2.37+0.02 NS/OD

Trigliserit
(mg/dL)

188.63+14.93 264.99+16.93 233.24+17.71 225.99+23.37 190.39+14.38 194.94+14.34 NS/OD

HDL (mg/dL) 84.45+8.39 109.73+7.96  91.65+7.19

100.16+6.71 91.66+7.93 86.9216.97 NS/OD

LDL (mg/dL)  59.76+10.41 54.84+6.08 51.14+9.85

44.04+4.19 59.23+11.32 59.87+17.52 NS/OD

Globulin

1.35+0.09 1.63+0.06 1.45+0.09
(mg/dL)

1.51+0.06 1.55+0.09 1.43+0.07 NS/OD

Urea

1.15+0.36 1.89:0.28  1.78+0.31
(mg/dL)

1.69+0.26 1.60+0.31 1.45+0.39 NS/OD

** The difference between the averages indicated by different letters on the same line is statistically significant (P <0.01). NS: Not significant
**Ayni satirda farkli harflerle gésterilen ortalamalar arasindaki farklilik istatistiki olarak énemlidir (P<0.01). OD: Onemli degil

Meat Quality Parameters

It was found that meat quality parameters and
pH are significantly influenced by the treatments
(P<0.05) (Table 4). It was found that high stocking
density reduces the meat pH values and this

reduction was more pronounced especially in the

Table 4. Meat quality parameters.
Tablo 4. Et kalite parametreleri.

antibiotic supplement group (YYS-ANT, 5.97 * 0.04)
and the thyme essential oil supplement groups YYS-
T1(6.02 £ 0.04) and YYS-T2 (6.06 £ 0.03). L *, a * and
b * values of the meat quality parameters of the

groups were not affected by the treatments.

Meat pH Values

NSD-CONT  HSD- CONT  HSD-ANT

HSD-T1 HSD-T2 HSD-T3

pHO 6.23+0.18% 6.08+0.05°° 5.97+0.04¢

6.02£0.04¢ 6.06£0.03*° 6.16+0.03% **

Meat Colour Analysis

24’th hour L 55.73+0.68 55.83+0.58 55.01+0.80

55.37+0.72 54.23%0.72 54.95+0.64 NS/OD

24’th hour A 10.40+0.75 10.89+0.63 11.13+0.74

10.44+0.73 10.64+0.61 11.43+0.63 NS/OD

24’th hour B 7.48+0.40  7.70%0.39 8.01+0.45

8.30:0.58  6.96+0.37  7.58+0.42 NS/OD

The differences between averages with different letters on the same line are important.

** The difference between the averages indicated by different letters on the same line is statistically significant (P<0.01).

NS: Not significant
Ayni satirda farkli harfler tasiyan ortalamalar arasindaki farklar énemlidir.

** Ayni satirda farkli harflerle gosterilen ortalamalar arasindaki farklilik istatistiki olarak 6nemlidir (P<0.01).

OD: Onemli degil
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DISCUSSION and CONCLUSION

In the study, the antioxidant potential of thyme
(zahter) (Thymbra spicata L. var. Spicata)and its
impacts on meat quality of Japanese quails reared in
different stocking densities were investigated. MDA
values of YYS-T3 group were found to be closer to
that of the control group (10.58 umol /L mland 10.24
umol/L respectively). Serum MDA levels of all other
treatment groups quails, except YYS-T3, were found
significantly higher compared to the control group.
The findings are consistent with Malayoglu et al. (14)
studied 100 mg carvacrol + 250 mg carnosic acid
additive effects. Kaya and Turgut (15) investigated
the effects of mint, thyme, sage extracts and vitamin
E on triglyceride and serum cholesterol levels. These
supplements were added to egg hen ratios at
different doses and thyme and sage extracts of 300
mg / kg could be used as an alternative to vitamin E
due to lipid oxidation inhibition and cholesterol-
lowering effects of plant extracts and vitamin E
additions.

No statistical significance was found in serum
creatinine, total cholesterol, HDL and LDL values in
essential oil-treated groups and these results were
parallel with Seven et al. (16) studied Japanese quails
breeding in stocking densities. However, Seven et al.
(16) found that stocking density groups’ total protein,
serum albumin and globulin levels were higher than
of the control groupand the serum urea levels in
stocking density groups were higher than the other
groups and these findings are inconsistent with this
study.

Seven et al. (16) and Chowdhury et al. (17),
suggested that serum protein levels are effective on
the immune system. In case of stress-induced
disease, toxicity, etc. an increase can be observed in
these values due to deterioration of immunity
system and the significant inrease in serum albumin,
globulin, urea, total protein levels are related to the
oxidative stress caused by stocking density. Aksu et
al. (18) reported that using thyme essential oil (200-
400-600 mg / kg) caused no significant difference in
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cholesterol and TAS levels, but there was no

significant difference in triglyceride and TOS
averages in 400 mg / kg group.

Yorik et al. (19) showed that when stocking
density inreased, triglyceride, total protein and
creatine levels in blood serum parameters of
Japanese quails decreased significantly. The decrease
of triglyceride and glucose levels in accordance with
the increase of stocking density indicated that the
consumption of feed might have reduced as the
stocking density intensified. Since it was seen that
the the amount of feed consumption in the
experimental groups was not decreased due to the
stocking density, the cause of decline in triglycerides
and glucose remained unexplained.

Depending on the changes on hemoglobin and
myoglobin concentration, a colour change occurs in
meat and this change is correlated with the pH value
of meat. If the meat colour is dark, the pH is high; if it
is lighter, the pH is recorded as low (20).

The values obtained for the L, a and b color
features of briskets were not statistically significant.
This is consistent with the studies reporting stocking
density has no effect on color features (21). Meluzzi
et al. (22) reported that the stocking density in
broilers significantly increased the a * and b * values
of meat. Zhang et al. (23) reported that brisket color
characteristics were not affected by the stocking
density. Castellini et al. (24) reported that the
stocking density increased significantly especially L *
and b * values of broilers bred at different stocking
densities.

In current study, essential oil had a significant
effect on breast meat. Ph values of experimental
groups, 200 mg / kg essential oil group (YYS-T1) and
antibiotic (YYS-ANT) group, had similar pH values and
both groups had hihger values than the other groups.
In some studies, it was reported that the stocking
density had no effect on meat pH values (21, 25).

At the end of the study, it was determined
thathigh stocking density (90 cm / quail) increased
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the stress level in quails (significantly increased the
serum MDA level) and supplementation of thyme
essential oil enhanced the serum MDA levels
comparing to the negative control group. Thyme
essential oil had no significant effect on other
biochemical parameters and it was determined that
stocking density causes a tendency to increase serum
albumin, globulin, creatine, urea levels and the total
oxidant potential.

As a result, it was concluded that thyme
essential oil addition into the diet of Japanesse gauils
under the stocking density treatment, was more
effective in alleviating the adverse effects caused by

stocking density, especially in 600 mg / kg of dosage.
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Abstract: It is essential to demonstrate organs and their structures practically in anatomy education. Plastination is an
anatomical technique that has been used to prepare biological specimens for educational purposes. it is a gradual process by
replacement of fluids in biological tissues with reactive polymers such as silicone, epoxy or polyester resin. This study was
aimed to plastinate the internal genital organs of adult cows by S10B silicone plastination method. Ten internal genital organs
of cows were plastinated to be used in veterinary undergraduate teaching/practices. After dissection and fixation, the
specimens were plastinated with S10B plastination method and colour differentiation of the organ parts were measured. The
plastination process was completed with dehydration, defatting, impregnation, and gas curing stages, respectively. It was
observed that the plastination of specimens with S10B plastination method preserve normal anatomy of genital organs. It
was estimated that all parts of uterus became greenish and bluish colour and the value of the brightness of uterus was
increased. The tissue shrinkage was reduced considerably when dehydration was carried out in a cold environment. It was
concluded that S10B plastination method can be easily used to prepare the specimens of genital organs to be used in
veterinary teaching.

Keywords: Anatomy, Female genital organs, Gynaecology, S10B silicone plastination.

S10B Silikon Plastinasyon Yéntemi ile Eriskin ineklerin i¢ Genital Organlarinin
Hazirlanmasi

Oz: Anatomi egitimi sirasinda, organlari ve bu organlarin yapilarini uygulamal olarak gostermek oldukga 6nemlidir.
Plastinasyon, biyolojik orneklerin egitim amaci ile hazirlanilarak kullaniimakta olan anatomik bir tekniktir. Biyolojik
dokulardaki sivilarin silikon, epoksi veya polyester regine gibi reaktif polimerler ile degistiriimesi sonucunda gercgeklesen
asamali bir islemdir. Bu galismada, yetiskin ineklerin i¢ genital organlarinin S10B silikon plastinasyon yontemi ile plastine
edilmesi amaglanmistir. Veteriner hekimlik lisans 6gretimi ve uygulamalarinda kullaniimak lzere 10 adet inege ait i¢ genital
organlar plastine edildi. Diseksiyon ve tespit isleminden sonra, drneklere S10B plastinasyon yonteminin diger onemli
asamalari uygulandi ve organ boélimlerine ait renk degisimleri kantitatif olarak hesaplandi. Plastinasyon islemleri sirasiyla,
dehidrasyon, yagdan arindirma, zorla impregnasyon ve gazla kirleme - sertlestirme asamalari ile tamamlandi. S10B
plastinasyon yontemi ile plastine edilen 6rneklerin normal anatomik yapisini korudugu gozlendi. Uterus'a ait tim bolimlerin
yesilimsi ve mavimsi bir renk haline geldigi ve uterus'un parlaklik degerinin arttigi belirlendi. Soguk ortamda dehidrasyon
gerceklestirilmesi ile doku blizismesi 6nemli 6lgtide azaldigi belirlendi. Veteriner hekimlik egitiminde kullanilacak olan genital
organ orneklerini hazirlamak igin S10B plastinasyon yonteminin kolaylikla kullanilabilecegi sonucuna varildi.

Anahtar Kelimeler: Anatomi, Disi genital organlar, Jinekoloji, S10B silikon plastinasyon.
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INTRODUCTION

C

affects the economy of country. Seeing the

onsideration of reproductive performance of

animal is important in veterinary science as it

importance of reproduction, researches are focused
on reproductive organs of large ruminants. Clinicians
or technicians may encounter various complications
because of insufficient clinical or anatomical
knowledge of reproductive organs during performing
the artificial insemination in animals (1). It is essential
to demonstrate organs and its structures practically
in anatomy education. In these fields, dissected
cadavers are necessary but recent years modern

2).

formaldehyde, which is frequently used in the

techniques have come front Moreover,
fixation of tissues and organs in anatomy education,
is highly harmful to human health (3). At that point
plastination, the most advanced and modern
anatomical technique to prepare nature-identical
specimens may be useful and effective than the
classical methods (3,4).

Plastination is an anatomical technique that has
been frequently used

to prepare biological

specimens for educational purposes (5,6). This
technique was firstly introduced by Professor
Gunther von Hagens at the University of Heidelberg
in 1977 (7,8,9). Plastination is a gradual process
based on the long-term preservation of tissues by
replacement of fluids in biological tissues with
reactive polymers such as silicone, epoxy or polyester
resin (10,11). Plastination is used for conservation of
biological tissues (whole body, brain, liver, lungs,
kidney, heart, muscles, joints, complex cadavers or
sections of certain areas, etc.) for years without
deformation. The tissue becomes dry and non-
hazardous by the help of different polymers (7,12).
Specimens, prepared with this technique, are elastic,
durable, odourless, nature-identical and non-
hazardous (13,14). Due to these properties, many
anatomists prefer plastination method instead of
other preservation methods. In addition, many
studies have indicated that plastinated specimens

are convenient for education and can meet the
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expectations of students (15). Plastinates have
already being used for better understanding and
comprehension of various anatomic structures in
anatomy. Furthermore, plastinates might play an
extremely active role in clinics especially focused on
obstetrics-gynaecology and artificial insemination
(4,16).

The study was carried out to prepare the
nature-identical specimen of female genital organs
for the use in teaching of artificial insemination and
obstetrics courses. The study was also helpful to
standardize the silicone plastination protocols for the
preparation of anatomical specimens of female

genital organs.

MATERIALS and METHODS

Internal genital organs of 10 adult Holstein cows
were obtained from the slaughterhouse. The study
was approved by Ankara University Animal
Experiments Local Ethics Committee (Decision no:
2017-13-107). The organs were carefully dissected
and fixed in 4% formalin solution for 10 days. The
dehydration was carried out at -20 °C with 99.5%
acetone bath. Three consecutive changes were given
in acetone. The mass ratio of the acetone to the
organs was kept 10:1. The concentration of acetone
was monitored in each change. In the last change of
acetone, the acetone concentration was 99.1%. After
complete dehydration, the organs were defatted
using pure acetone for 5 days at room temperature.
Subsequently, forced impregnation was carried out
in a vacuum tank at -20 °C using S10B silicone
polymer and S3 catalyser. The ratio of silicone
100:1.

impregnation of genital organs was monitored by

polymer and catalyser was Complete
observing the acetone bubbles on the surface of
silicone filled vacuum tank. When the impregnation
was completed, no bubbles were observed on the
surface of silicone. Finally, the gas curing was done
with S6 for hardening of specimens. The final
products were stored in dehumidified air-tight bags

(Fig. 1).
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Figure 1. Different stages of silicone plastination
method: dissection and preparation of specimens for
fixation (A), dehydration stage (B), forced
impregnation stage (C), the acetone bubbles that
appear on the surface of the silicone polymer in the
vacuum tank (D), gas curing and hardening stage (E).
Sekil 1. Silikon plastinasyon yoénteminin farkli
asamalar: orneklerin diseksiyon ve fiksasyona
hazirlanmasi (A), dehidrasyon asamasi (B), zorlu
impregnasyon asamasi (C), vakum tankindaki silikon
polimeri ylizeyinde goziiken aseton kabarciklari (D),
gaz kirleme ve sertlestirme asamasi (E).

The colour differentiation of the parts of the
uterus (uterine horn, body and cervix) was measured
using the CR-400 Minolta portable colorimeter (The
Konica Minolta Chroma Meter CR-400, Tokyo, Japan).
Colour alterations were quantitatively evaluated
using the colour data software (SpectraMagic NX,
Tokyo, Japan). The colour measurements were
performed on fresh organs and their plastinated
samples. The brightness (dL), the change between
the blue and yellow colour (da) and the change

between green and red colour (db) were evaluated.

RESULTS

In this study the specimens of internal genital
organs of adult Holstein cows were prepared by
silicone (S10B) plastination method for the use in

anatomy teaching and clinical courses. These

specimens retained their natural anatomical
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structures (Fig. 2). For complete dehydration 3
consecutive changes were given in acetone bath.
When the dehydration was carried out at low
the of

considerably reduced. Defatting process increased

temperature, shrinkage tissues was
the quality of the final product, by reducing the fat
surrounding the local vessels and nerves. The
quantitative data of the differentiation of the
specimen colours were given in Table 1. Additionally,
the colour differentiation scale of one of the uterus

was indicated in Figure 3.

Figure 2. Plastinated internal genital organs of cows;
uterine horn (a), uterine body (b), cervix (c), vagina
(d), external orifice (e), ovary (f), ovarian ligament (g),
ovarian bursa (h), ovarian artery (i), ovarian vein (j),
suspensory ligament of ovary (k)

Sekil 2. ineklerin plastine edilmis i¢ genital organlar;
cornu uteri (a), corpus uteri (b), cervix uteri (c),
vagina (d), ostium uteri externum (e), ovarium (f),
ligamentum ovari (g), bursa ovarica (h), a. ovarica (i),
v. ovarica (j), ligamentum suspensorium ovari (k)

Table 1. The mean and standard deviation values of
the colour differentiation measurements of the parts
of the uterus.

Tablo 1. Uterus bdlimlerinin renk farklilasma
olciimlerinin ortalama ve standart sapma degerleri.

Measurement  Uterine Uterine Cervix
Horn Body

dL 645+1.4 7.45+286 10.38+1.64

da -6.39+1.81 -7.32+1.48 -8.13+1.42

db -4+1.9 -6.24 +3.22 -5.23+2.04

dL: the brightness; da: the change between the blue and yellow colour; db: the change
between green and red colour.
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Figure 3. The colour differentiation scale figures of
the parts of the uterus; A: Uterine horn, B: Uterine
body, C: Cervix.

Sekil 3. Uterus boéliimlerine ait renk degisim skalasi;
A: Cornu uteri, B: Corpus uteri, C: Cervix uteri.
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DISCUSSION and CONCLUSION

Although it has been stated that the fixation of
tissue in Kaiserling | solution preserves the natural
colour of the organ (4,17), in this study the change of
the specimen colour was evaluated with the use of
pigmented  silicone  polymer and  regular
formaldehyde fixation. It was estimated that all parts
of the uterus became greenish and bluish colour. The
value of the brightness of the uterus was increased.
The colour differentiation of the uterine horn was
much less than other parts.

The acetone bath at cold temperature instead
of room temperature was helpful to reduce the
shrinkage of final product (12,18). Ekim et al. (19,20)
reported that defatting process after dehydration
increased the quality of the final product.
Sivagnanam et al. (4,17) reported that the use of
polyester or epoxy resin for the impregnation instead
of silicone polymer would reduce the cost. But the
use of silicone polymer reduces the shrinkage of
tissue; maintain the natural colour and anatomy,
thus make the better quality of specimens. Although
silicone polymer is more expensive, it was observed
that the chemicals of the plastination process did not
lose their properties and can be used in the future
applications. Suganthy and Francis (12) were stated
that silicone polymer is an efficient chemical that
causes minimum loss per sample.

In the previous studies (13,14), it has been
indicated that the plastinated specimens were
odourless, elastic, durable and harmless for human

health. It is thought that plastinated samples
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prepared in this study had the same features.
However, we plan to carry out some quantitative
analysis of the plastinated samples about their
elasticity and durability qualities in future studies.
Consequently, it is concluded that the
specimens prepared by silicone plastination method
can be used as an alternative to fresh organs/tissues
in anatomy and clinical educations. It is thought that
the protocols defined in this study may be reference
to plastination studies on the mammal genital organs

to be performed in future.
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Abstract: Omega-3 fatty acids (a-linolenic acid-ALA, eicosapentaenoic acid-EPA and decosahexaenoic acid-DHA) are essential
for humans. Especially EPA and DHA reduce the risk of death related with cardiovascular diseases, prevent many other
diseases and fortify the immune system. Sufficent EPA and DHA can be intaken by consuming only seafood. According to the
World Health Organization, the required EPA+DHA is 0.3-0.5 g/day for healthy people. But people having cardiovascular
diseases should consume 1 g/day EPA+DHA according to the American Heart Association. The requirement of Omega-3 fatty
acids is 650 mg per day in pregnancy and at least 300 mg should be DHA. In this study, it was aimed to enrich the product
with Omega-3 by using odourless fish oil at different rates (0.3%, 0.5% and 1.0%) in the production of blackberry yoghurt. pH,
titratable acidity values, fat, total dry matter and lactic acid contents, acid and peroxide values, viscosity and sensory
properties of the samples were investigated. According to the results, there was no significant difference in physical and
chemical properties of the fruit yoghurt except peroxide values (P>0.01). In sensory analysis, blackberry fruit yoghurt samples
having 0.3% and 0.5% odourless fish oil were ranked as acceptable by the panelists. The daily requirement of EPA+DHA can
be supplied by consuming approximately 250 g of the sample containing 0.3% of odourless fish oil and approximately 150 g
of the sample containing 0.5%.

Keywords: DHA, EPA, Fish Oil, Fruit Yoghurt, Omega-3 fatty acids.

Kokusuz Balik Yagi Kullaniminin Bogiirtlenli Yogurdun Bazi Fiziksel, Kimyasal
ve Duyusal Ozellikleri Uzerine Etkisi

Oz: Omega-3 yag asitleri (a-linolenik asit-ALA, eikozapentaenoik asit-EPA ve dekosaheksaenoik asit-DHA) insanlar igin
esansiyeldir. Ozellikle EPA ve DHA, kardiyovaskiiler hastaliklarla ilgili 61iim riskini azaltmakta, diger bircok hastaligi 6nlemekte
ve bagisiklik sistemini gliclendirmektedir. Yeterli EPA ve/veya DHA sadece deniz Uriinleri tiketimi ile karsilanabilmektedir.
Diinya Saghk Orgiitii'ne gére, saglikh insanlar igin gerekli EPA+DHA 0.3-0.5 g/giin'diir. Ancak kardiyovaskiiler hastaliklari olan
insanlar, Amerikan Kalp Dernegi'ne gore 1 g/gtin EPA+DHA tiiketmelidir. Omega-3 yag asitleri gereksinimi gebelikte ise giinde
650 mg’dir ve bunun en az 300 mg’inin DHA olmasi gerektigi belirtiimektedir. Bu arastirmada, bogirtlenli yogurt Giretiminde
farkli oranlarda (%0.3, %0.5 ve %1.0) kokusuz balik yagi kullanilarak, Griniin Omega-3 bakimindan zenginlestirilmesi
hedeflenmistir. Orneklerin pH, titrasyon asitligi degerleri, yag, kurumadde ve laktik asit icerikleri, asit ve peroksit degerleri,
viskozitesi ve duyusal ozellikleri arastiriimistir. Elde edilen sonuglara gore, orneklerin fiziksel ve kimyasal 6zelliklerinde
peroksit degerleri disinda istatistiksel olarak anlamli fark bulunamamistir (P>0.01). Duyusal analiz sonuglarina gére, %0.3 ve
%0.5 kokusuz balik yagi bulunan bogirtlen meyveli yogurt &rnekleri panelistler tarafindan kabul edilebilir olarak
nitelendirilmistir. Kokusuz balik yagini %0.3 oraninda igeren 6rnekten yaklasik 250 g, %0.5 oraninda iceren 6rnekten ise
yaklasik 150 g tiiketilmesi ile glinlik EPA+DHA ihtiyacinin karsilanmasi mimkiindir.

Anahtar Kelimeler: Balik yagi, DHA, EPA, Meyveli yogurt, Omega-3 yag asitleri.
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INTRODUCTION

I n recent years, the production and consumption

of functional foods have been increasing
because of beneficial health effects. The Omega-3
fatty acids are some examples to essential fatty acids
ALA acid), EPA

(eicosapentaenoic acid) and DHA (decosahexaenoic

and they are (a-linolenic
acid) (1). ALA can be supplied from some gren plant
tissues especially flaxseed, nuts and rapeseed (2) but
EPA and/or DHA can be supplied only from sea foods
(3).

beneficial properties, especially EPA and DHA reduce

Generally, the Omega-3 fatty acids have
the risk of death connected to cardiovascular
diseases (4-6). According to a research which is
focused on the effects of Omega-3 fatty acids on
cardiovascular diseases; the deaths caused by
cardiovascular diseases are decreased by consuming
fish, especially oily fish, twice a week (7). These two
fatty acids prevent artherosclerosis, necrosis, stroke,
migraine, allergic asthma, arthritis, diabetes,
hypertension and strengthen the immune system.
They also have beneficial effects against various
intestinal and skin diseases, are protective against
plenty of tumoral diseases, and they have
therapeutic properties (8-10). The Omega-3 fatty
acids are also closely related with Alzheimer’s
disease. The Alzheimer’s disease is rarely seen in
Japan and this is related to high Omega-3 fatty acids
taken with fish based Japanese daily diet (11). Also,
the depression cases were higher in New Zelland
where average fish consuming is 20 g/day with 5.8%
depression rate when compared to Korea where
average fish consuming is 50 g/day with 2.8%. The
fish consumption is 100 g/day per person in Japan
therefore the depression cases are seen only at a rate
of 0.12% (12).

According to the World Health Organization
(WHO) and North Atlantic Treaty Organization
(NATO) to take sufficient EPA+DHA, healthy people
should consume fish twice a week and it is equal to
0.3-0.5 g/day EPA+DHA (7). According to the

American Heart Association, the requirement of

143

EPA+DHA is
cardiovascular diseases and 2-4 g/day for people

1 g/day for people who have
have high levels of tryglyceride (11).

Pregnants should consume 650 mg Omega-3
fatty acids per day and at least 300 mg of them
should be DHA. Taking high levels of Omega-3 fatty
acids during pregnancy provides the improvment in
mathematical intelligence and the abilities of reading
and writing in childhood (13). On the other hand,
taking low levels of Omega-3 fatty acids during
pregnancy causes behavioural disorder, sleep
disturbance and hyperactivity (9). The sea foods
taking part in daily diet of children is quite important
as they contain high levels of essential fatty acids
which are neccesary for the childs development (14).
The retina, central nervous system, mathematical
intelligence, reading, writing and pronunciation
abilities improve with fish oil consumption in children
(13,15,16).

Yoghurt rich in carbonhydrate, protein, fat,
vitamin, calcium and phosphor has an important role
in daily diet (17). There are many scientific data about
regular consumption of yoghurt having a role in
immune systems getting strong (18). To consume
about two cups (approximately 400 gram) of yoghurt
is enough to provide half of the daily calcium
requirement for an adult (19). Yoghurt is an
important milk product for the improvement of
bones in children and it prevents osteoporosis in
adults. Also, calcium intake in high levels has a role in
protection against colon and rectum cancer (20).
Digestion of yoghurt is easier than non-fermented
dairy products. Especially, lactose intolerant people
do not have the ability to digest lactose in non-
fermented milks but they can consume yoghurt easily
(17,21). Therefore, yoghurt has an important role in
nutrition and it must have a place in daily diet in all
ages.

Consumption of plain set type yoghurt is higher
than fruit yoghurt in Turkey. However, fruit yoghurt

consumption has been increasing lately especially by
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children and young people. There are several
research about yoghurt to be well-liked by the public
with calcium, whey protein concentrate, inulin etc
(22-24). There are also several other research about
enriched yoghurt with Omega-3 fatty acids because
of the beneficial effects of Omega-3 besides yoghurts
natural beneficial effects (25-30).

The main purpose of this study is to provide the
consumption of more Omega-3 fatty acids with fruit
yoghurt by people needing more Omega-3 fatty
acids; especially by children, pregnant women and
people having cardiovascular diseases. For this
purpose, odourless fish oil was used in yoghurt
production. In the preliminary study, all of the
panelists were able to sense the fishy taste and
aroma of plain set type yoghurt even for the lowest
concentration of odourless fish oil. Therefore the
fruit extract was preferred in stirred type of yoghurt
production. Different fruit extacts like blackberry,
strawberry, apricot, raspberry and red berries
extracts were used in the preliminary study and the
yoghurt sample with blackberry fruit extract had the
highest scores by the panelists. Therefore, blackberry
fruit extract was used in fruit yoghurt production in
the study. Different rates of odourless fish oil (0.3%,
0.5%, 1%) was added to the blackberry yoghurt
samples and some chemical, physical and sensory
attributes of the final product was investigated

during 15 days of storage period.

MATERIALS and METHODS

Materials

Raw milk used for the production of yoghurt
samples was obtained from Ankara University,
Haymana Research and Application Farm, Turkey.
Thermophilic yoghurt starter culture CH-1 (Chr.
Hansen, Denmark), 99.9% pure odourless fish oil
containing 160 mg/g of EPA and 100 mg/g of DHA
(ASUKA Kim. San. Tic. A.S., Turkey), blackberry fruit
extract (Yorsan A.S., Turkey) and milk powder with
95% dry matter (izi Siit A.S., Turkey) were used in the

production of blackberry yoghurt samples.
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Production of Fruit Yoghurts

The raw milk was separeted into four equal
parts and total fat content (milk fat+odourless fish
oil) of milk was standardizated to 3%. The first part
was the control sample (A) having ~3% only milk fat,
the other three parts; B, C and D samples having 2%,
2.5% and 2.7% milk fat and 1%, 0.5% and 0.3%
odourless fish oil respectively (Table 1).

Table 1. Sample codes and descriptions of the
blackberry fruit yoghurt samples.

Tablo 1. Bogirtlenli yogurt érneklerinin kodlari ve
tanimlamalari.

Sample code  Sample description

Control sample

A (blackberry yoghurt - 3% milk fat)

B Blackberry yoghurt - 2% milk fat +
1% odourless fish oil

c Blackberry yoghurt - 2.5% milk fat
+ 0.5% odourless fish oil

D Blackberry yoghurt - 2.7% milk fat

+ 0.3% odourless fish oil

The cream was seperated from raw milk after
milk was pre-heated to 40-50°C. The cream was
added to the samples in appropriate amounts as
explained above. After the total dry matter of the
samples was standardized to 16% with milk powder,
they were homogenized in 150-200 bar pressure.
When addition of odourless fish oil was applied
before homogenization, the fishy taste was more
appreciable due to increase of the surface area of fat
globules. Therefore, odourless fish oil was added to
the samples after homogenization in suitable
amounts as explained above and the samples were
pasteurized in 85°C /15 min. The starter culture (3%)
was added to the samples after they cooled to 43-
45°C and then they were incubated in 43-45°C. The
incubation was ended in ~4.6-4.7 pH and the samples
were cooled to 20-30°C immediately. After addition
of the blackberry fruit samples and blending, the
samples were stored at +4°C. Steps of the fruit

yoghurt samples production are given in Figure 1.
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Standardization
Milk powder
(16% dry matter)
Cream
(3% milk fat)

Homogenization
(150-200 bar)

1
No addition

|
Pasteurization
(85°C/ 15 minutes)
i
Cooling
(to 43-45°C)
i
Starter culture
addition (3%)
4
Incubation
(at 43-45°C
until pH 4.6-4.7)

!
Blackberry fruit
extract addition

%10)
!
Mixing with spoon
while cooling
(to 20-30°C)

Packaging
!
Storage (4°C)

Sample A

Raw milk

|
Pre heating (40-50 °C)

Seperation  —

!

Cream

Skim milk

Standardization
Milk powder
(16% dry matter)
Cream
(2% milk fat)

Homogenization
(150-200 bar)

Odourless fish oil
addition (1%)
b
Pasteurization
(85°C/ 15 minutes)
|
Cooling
(t0 43-45°C)
d
Starter culture
addition (3%)
i
Incubation
(at43-45°C
until pH 4.6-4.7)

Blackberry fruit
extract addition
(%10)
Mixing with spoon
while cooling
(10 20-30°C)

Packaging

|
Storage (4°C)

Sample B

Figure 1. Steps of the
samples production.

Sekil

Standardization
Milk powder
(16% dry matter)
Cream

(2,5% milk fat)

Homogenization
(150-200 bar)

Odourless fish oil
addition (0,5%)

Pasteurization
(85°C/ 15 minutes)

Cooling
(to 43-45°C)

Starter culture
addition (3%)

lncub;;lion
(at 43-45°C
until pH 4.6-4.7)
Blackberry fruit
extract addition
(%10)
Mixing with spoon
while cooling
(t0 20-30°C)
Pucku:ﬁing

Storage (4°C)

Szun;)le C

blackberry fruit yoghurt

|
Standardization
Milk powder
(16% dry matter)
Cream
(2,7% milk fat)
i
Homogenization
(150-200 bar)

Odourless fish oil
addition (0,3%)
|
Pasteurization
(85°C/ 15 minutes)
!
Cooling
(t0 43-45°C)
i
Starter culture
addition (3%)
|
Incubation
(at 43-45°C
until pH 4.6-4.7)

Blackberry fruit
extract addition
(%10)

!

Mixing with spoon
while cooling
(0 20-30°C)
|

Packaging
!
Storage (4°C)
i
Sample D

1. Bogurtlenli yogurt orneklerinin Gretim
basamaklari.

The production of yoghurt samples were
repeated three times. Physical, chemical and sensory
analysis were performed on the 1st, 7th and 15th
days of storage. Fat and dry matter contents of the
samples were determined only on the 1st day and all
the analysis were repeated three times in each

production.

Chemical Analysis

Fat content of the samples were determined by
Gerber method on the 1st day of storage (31). Total
dry matter content of the samples were determined
by ovendrying method on the 1st day of storage (31).
pH values of the samples were measured by a pH
meter-model Mettler Toledo
Sonnerbergstasse 74, CH-8603, Switzerland) on the

(Analytical,
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1st, 7th and 15th days of storage. Titratable acidity of
the samples was detected by titration method on the
1st, 7th and 15th days of storage. The results were
calculated as Soxhelet-Henkel (°SH) (32). Lactic acid
content of the samples was measured by
spectrophotometric method (33). For this purpose,
25 g of yoghurt sample was mixed with 10 mL of
barium chloride, 10 mL of 0.66 N sodium hydroxide
and 5 mL zinc sulfate solution and the mixture was
filtered through the Whatman 42 filter paper. 0.15 ml
of the filtrate and 1 ml of the color solution were
added to 10 ml of distilled water then the sample was

read at 400 nm in spectrophotometer.

Determination of Acid and Peroxide Values

First, the milk fat extaction were performed
from yoghurt samples (34). For this purpose, 250 g of
yoghurt was filtered by crude filter during 2 hours in
refrigerator, then the concentrated yoghurt sample
was squashed with kieselguhr until it become a dry
structure. The samples were washed 2-3 times with
diethyl ether so the milk fat was dissolved in ether
and then it was removed from the fat in rotary
evaporator. Acid and peroxide value determinations
were made in milk fat samples according to the
method described by Downey (35). The acid value of
the samples was determined by the titration method
and peroxide value determination was made by

spectrophotometric method.

Viscosity

Viscosity of the samples were measured using
HAAKE brand VT 181/VTR 24 model viscosimeter at
+4°C. Measurements were read in grade 1 and the
results were calculated according to the formula:

Viscosity (cP) = Measurement x Grade x 100

(Probe constant)

Sensory Evaluation

Flavor, structure properties and acceptability of

the samples were evaluated with multiple

comparation analysis by 15 panelists (36).
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Statistical Analysis

pH value, titratable acidity, lactic acid, acid and
peroxide values and viscosity of the samples were
evaluated by repeated measurement ANOVA. There
were three levels as 1st, 7th and 15th days of storage
factor and four levels as A,B,C and D of sample
factorin research. Repeated measurements were
analysed in levels of storage factor. The statistical
differences in dry matter and fat content betweeen
sample means were analysed by variance analysis.
DUNCAN test was used to determine the difference
among samples. The analysis were calculated by IBM
SPSS Statistics 20 and multiple comparision were

calculated by Mstat c package program.

RESULTS and DISCUSSION

Some properties of the raw milk used in the
production of samples were detected. According to
the results, fat content of the raw milk was
determined to be 3.37 + 0.07 g/100 g, non-fat dry
matter content was 10.00 * 0.00 g/100 g, pH value
was 6.85 + 0.06 and the titratable acidity was
determined to be 7.37 £ 0.16 °SH.

Total dry matter and fat content of the control
sample (A) and the other samples which have
different levels of odourless fish oil (B, C, D) are given
in Table 2.

Table 2. Total dry matter and fat content of the
blackberry fruit yoghurt samples (n=3).

Tablo 2. Bogurtlenli yogurt oOrneklerinin toplam
kurumadde ve yag icerikleri (n=3).

Total dry matter

Sample (£.1008") Fat (g.100g™?)
A 15.71 £ 0.085 2.85+0.050
B 15.57 £0.379 2.85+0.050
C 15.22 £ 0.365 2.95+0.050
D 15.451+0.241 2.95+0.050

The differences in total dry matter and fat
content of yoghurt samples were not statistically
significant (P>0.01) since the yoghurt milk was
standardized.

pH and titratable acidity values, lactic acid

contents, acid and peroxide values of the samples are

given in Table 3.

Table 3. pH and titratable acidity values, lactic acid contents, acid and peroxide values of the blackberry yoghurt

samples (n=3).

Tablo 3. Bogurtlenli yogurt 6rneklerinin pH ve titrasyon asitligi degerleri, laktik asit icerikleri, asit ve peroksit

degerleri (n = 3).

Storage Titratable Lactic acid Acid value (mg Peroxide value

Sample (day) pH value acidity (2SH) content (g.100g!) KOH/g oil) (mEq O2/kg oil)
A 1 4.11+£0.065 48.20+0.209 0.37+0.016 9.10+£1.020 2.80 +0.788"¢

A 7 4.09+0.074 50.05+0.834 0.42 £ 0.021 10.26 + 0.679 8.14 £ 0.416"°

A 15 4.07£0.060 54.27 +£0.567 0.45 £ 0.029 9.78 £0.139 3.64 +2.150"°

B 1 4.18+0.017 46.17+2.320 0.34£0.013 7.00 £ 0.546 72.80 + 1.920%
B 4.14+0.046 49.25+1.410 0.38 £ 0.037 6.88 £1.080 46.10 + 3.138

B 15 4.11+0.029 53.68+1.710 0.42 £ 0.009 6.72 £0.430 44.97 +0.7555
C 1 4.17 £0.018 45.31+2.060 0.36 £0.018 8.25+1.300 25.89 + 0.556"°
C 7 4.12+0.034 47.92 +£0.906 0.37+0.018 7.83+£0.253 24.67 £ 0.955%°
C 15 4.09+0.021 52.31+1.440 0.39+0.016 11.18 +0.310 31.53 + 4.630*°
D 1 4,18 +£0.003 46.32+1.490 0.37+£0.016 8.46 +1.320 7.84 + 1.500%°

D 7 4.12+0.040 48.67+0.809 0.37 £0.027 9.16 £ 3.000 18.17 + 2.4107¢
D 15 4.10+0.024 53.44+0.934 0.39 £ 0.009 11.21 +0.582 10.76 + 4.000%¢

Within the storage days, values with different uppercase letters (A, B) are significantly different (P<0.05).
Within the samples, values with different lowercase letters (a, b, c) are significantly different (P<0.01).
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pH value of the control sample was slightly
lower than pH of the other samples, but the
difference is not statistically important (P>0.05).
However, the changes in pH value of the samples
during the storage period was statistically important
(P<0.01). The pH value of samples were decreased
during storage period because of accumulation of
lactic acid (37). These results were in accordance with
the literature (38,39).

The differences among titratable acidity of
samples was not statistically important (P>0.05), but
during the storage period titratable acidity of
samples increased. Also, many researches refered to
the same results (24,38,40).

Lactic acid is one of essential compounds in
yoghurt, responsible for the characteristic sharp and
acidic flavour. The lactic acid levels of blackberry
yoghurt samples were determined to be between
0.36-0.45 g.100g™. Addition of odourless fish oil did
not effect the lactic acid content of yoghurt samples
(P>0.05). However, the changes in the lactic acid
levels of samples during storage period were found
to be statistically important (P<0.01). Lactic acid
content of all samples have increased during the
storage. Similar results were obtained by some
researchers (41,42).

No statistical difference was found in acid
degree values neither among samples nor on
different days of storage (P>0.01). Thus, addition of
odourless fish oil did not effect acid degree values of
the samples.

The differences between control sample and
odourless fish oil added samples with respect to
peroxide value was statistically important (P<0.01).
The change in peroxide value of Sample B was
statistically important (P<0.05) during the storage
period but that of the other samples’ were not. Also
an interaction was found between the samples and
storage period (P<0.01). Sample B had the highest
peroxide value and the control sample had the
lowest. This result arise from the differences of fatty
acid composition of fish oil which has high amount of

unsaturated fatty acids. Similar results were also
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obtained in a research on milk emulsions fortified
with fish oil (8). Peroxide values of the odourless fish
oil added samples were detected in high amounts
although panelists did not state any oxidized taste
during the sensory evaluation. Oxidized taste of the
yoghurt samples may have been masked due to the
blackberry fruit extract.

The use of odourless fish oil did not effect the
viscosity of samples but control sample had higher
viscosity than that of fish oil added samples. Viscosity
values of all samples increased on the 7th day of
storage but then decreased on the 15th day. Finally
the viscosity value of samples were not importantly
changed on the 15th day of the storage compared to
the 1st day and this changes in viscosity of all samples
during storage period was not found to be
statistically important (P>0.05). The viscosity values

of the yoghurt samples are given in Table 4.

Table 4. Viscosity values of the blackberry fruit
yoghurt samples (n=3).

Tablo 4. Bogirtlenli yogurt 6rneklerinin viskozite
degerleri (n = 3).

Sample Storage (day) Viscosity (cP)
A 1 783 £109.0
A 7 900 +£0.0

A 15 750 +28.9
B 1 767 £66.7
B 7 850+ 76.4
B 15 750 + 50.0
C 1 717 £60.1
C 7 800 +57.7
C 15 733+44.1
D 1 767 £66.7
D 7 850+ 76.4
D 15 750 £ 28.9

Panelists could not perceive any difference
between the sample that had the lowest (0.3%)
odourless fish oil (D) and control sample (A) on the
1st day of storage. Sample C, which had 0.5%
odourless fish oil, was stated to be less tasty when
compared to sample A by 12 of the panelists. Sample

B having the maximum odourless fish oil was
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evaluated less tasty than sample A by all of the
panelists.

On the 7th day of storage, sample D was
indicated almost the same as sample A by 10 of
panelists while the other 5 pointed out sample D as
more tasty than sample A. Sample C was perceived as
less tasty than the control sample by 11 of panelists
and 4 of the panelists could not find any differences
between the samples. In this period, similar to the
evaluation results on 1st day of storage, Sample B
was also less tasty than sample A according to all of
the panelists on the 7th day of storage.

Sample B, C and D were perceived quite similar
to sample A with respect to the structural properties
by all of the panelists on the 1st, 7th and the 15th
days of storage. Sample B was generally
unacceptable. Sample C was acceptable on the 1st
and the 7th days of storage but unacceptable on the
last day of storage. Sample D was the most liked
sample during the storage. In general, samples’
sensory quality increased until the 7th day of the
storage, then decreased.

In conclusion, this study demonstrated that
blackberry yoghurt enriched with odourless fish oil
could be a good source of essential Omega-3 fatty
acids consumption. Odourless fish oil addition did
not significantly effect pH, titratable acidity, lactic
acid, viscosity and acid degree value of yoghurt
samples. However, its effect on peroxide value of
samples was evident since unsaturated fatty acid
amount was increased with addition of odourless fish
oil. According to the sensory assesment, sample C
and D were acceptable and the structural properties
of none the samples were effected by the addition of
odourless fish oil. The essential amount of the
EPA+DHA is 0.3-0.5 g/day for healthy people and
since the 250 g of sample D provides 0.25 g EPA+DHA
and 250 g of sample C provides 0.4 g EPA+DHA it is
easily possible that the requirement of EPA+DHA can
be supplied by consuming approximately 250 g of the

sample D and approximately 150 g of the sample C.
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Abstract: Vector-borne diseases in dogs are of major global significance for their impact on animal and human health. Especially, it
is necessary to determine the prevalence of agents found in reservoir animals by conventional, molecular and serological methods
for the application of control programs for these diseases. Serosurvey studies are one of the reliable methods to know the
presence and prevalence of these diseases in our country and region. In this study, it was aimed to detect the prevalence of
Ehrlichia canis/E.ewingii, Anaplasma platys/A.phagocytophilum, Borrelia burgdorferi, Dirofilaria immitis and Leishmania infantum
in dogs in Osmaniye. Five canine vector-borne diseases were investigated with a rapid in-clinic enzyme-linked immunosorbent
assay in 100 clinically healthy dog serum samples in Osmaniye city center, Dizigi, Sumbas, Kadirli, Hasanbeyli, Bahge and
Toprakkale districts. Seroprevalence rate was detected as 3% for E.canis/E.ewingii and 1% for D.immitis by SNAP 4Dx PLUS. The
prevalence of A.platys/A.phagocytophilum, Borrelia burgdorferi and L.infantum were determined as 0%. In conclusion, our study in
which we determined the seroprevalence of dog vector-borne diseases in Osmaniye is the first study in which five agents are
determined in one step and will contribute to the effective control programs prepared for animal and public health in our region.

Keywords: Dirofilaria, ELISA, Ehrlichia, PCR.

Osmaniye'de Bazi Képek Vektor Kaynakh Zoonozlar (Anaplasma spp.,
Ehrlichia spp. Borrelia burgdorferi, Dirofilaria immitis ve Leishmania spp.)
Uzerine Serolojik Bir Arastirma

Oz: Kopeklerde bulunan vektdr kaynakli hastaliklar, hayvan ve insan sagligi tizerindeki etkileri acisindan bilyiik 6nem tasimaktadir.
Ozellikle belirli bélgelerde bu hastaliklara yénelik kontrol programlarinin uygulanmasi igin, éncelikle rezervuar hayvanlarda bulunan
etkenlerin konvansiyonel, molekiler ve serolojik yontemlerle prevalansinin belirlenmesi gereklidir. Serolojik arastirma ¢alismalari
Ulkemizde ve bolgemizde bu hastaliklarin varligini ve yayginhgini bilmek igin glivenilir ydontemlerden biridir. Bu calismada, Osmaniye
ilinde képeklerde Ehrlichia canis / E.ewingii, Anaplasma platys / A.phagocytophilum, Borrelia burgdorferi, Dirofilaria immitis ve
Leishmania infantum prevalansinin belirlenmesi amaglanmistir. Osmaniye merkez, Duzigi, Sumbas, Kadirli, Hasanbeyli, Bahge ve
Toprakkale ilgelerinde klinik olarak saglikli yliz kdpekten alinan serum 6rneklerinde hizli bir immiinosorbent testi ile bes kopek
vektor kaynakli hastalik arastirilmistir. SNAP 4Dx PLUS testi ile seroprevalans orani E.canis / E.ewingii igin %3, D.immitis i¢in %1
olarak tespit edilmistir. A.platys / A.phagocytophilum, Borrelia burgdorferi ve L.infantum prevalansi ise % 0 olarak belirlenmistir.
Sonug olarak, Osmaniye'de képek vektor kaynakl hastaliklarin seroprevalanslarini tespit ettigimiz ¢calismamiz, bolgede bes etkenin
tek asamada belirlendigi ilk ¢alismadir ve bolgemizde hayvan ve halk sagligi igin hazirlanan efektif kontrol programlarina katki
saglayacaktir.

Anahtar Kelimeler: Dirofilaria, ELISA, Ehrlichia, PZR.
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INTRODUCTION
anine vector-borne diseases (CVBDs) are

C ¥

phlebotomus, ticks, fleas and mosquitoes and have

transmitted arthropods, including
a worldwide distribution (1). The most well known
CVBD agents are Anaplasma spp., Ehrlichia spp.,
(B.burgdorferi),

immitis (D.immitis) and Leishmania spp. These

Borrelia  burgdorferi Dirofilaria
agents are essential for public health due to their
zoonotic potential and dogs, which in close contact
with people in rural and urban areas serve as
important reservoirs (2).

Anaplasma spp. are intracellular gram-negative
bacteria. Anaplasma phagocytophilum
(A.phagocytophilum) can infect many hosts such as
ruminants, cats, horses, dogs and humans. While it
causes symptoms such as thrombocytopenia, fever,
anorexia, hypoalbuminemia, and anemia in animals,
it also causes “Human Granulocytic Anaplasmosis”
in humans. It infects granulocytes and is transmitted
by

Rhipicephalus tick species (3,4). Anaplasma platys

Dermacentor, Ixodes, @ Hyalomma and
(A. platys) cause “Canine cyclic thrombocytopenia”
and infects canine platelets which often causes co-
infections with other tick-borne agents, especially
Ehrlichia by

Rhipicephalus sanguineus (R.sanguineus) tick (5). A.

canis (E.canis) transmitted
platys is not confirmed as a disease agent in
humans, but it was detected molecularly in some
cases and this may indicate that it may have a
zoonotic potential in the future (6).

E.canis is a gram-negative, intracellular
bacterium that is transmitted by R.sanguineus. It
Ehrlichiosis”

characterized by hematological abnormalities and

causes to “Canine  Monocytic

fever. In recent years, E.canis has been shown to
cause “Human Monocytic Ehrlichiosis” in humans
(7,8). Ehrlichia ewingii (E. ewingii) is transmitted by
Amblyomma and Dermacentor tick species in the
dogs, infects neutrophils and causes neutrophilic
also a human

polyarthritis. It is pathogen

transmitted by  Amblyomma americanum
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(A.americanum) at the same time. The bacteria
cause “Human Monocytic Ehrlichiosis” which is an
acute febrile disease with fever, headache, muscle
pain and fatigue symptoms (9).

B.burgdorferi is transmitted by Ixodes species
and is the causative agent of Lyme disease or
borreliosis, characterized by anorexia, lethargy,

lymphadenopathy, fever, arthritis, cardiac or
neurological dysfunctions and glomerulonephritis in
dogs, horses, cats and humans (10).

the

cardiopulmonary dirofilariosis or heartworm disease

D.immitis s causative agent of
in dogs and transmitted by mosquitoes in the genus
of Culex, Aedes and Anopheles. Pulmonary and
ocular dirofilariasis are seen in humans (11).
Leishmaniosis is a zoonotic disease which is
seen in vertebrate hosts and transmitted by
sandflies. In Turkey, especially Leishmania infantum
(L.infantum) and Leishmania tropica (L.tropica)
agents are found. The disease is most common in
humans and dogs among mammals. Dogs have
critical importance in the spread of the disease
because they both show the symptoms of the
disease and act as reservoirs (12).
of CVBDs, it is

necessary to know the serological status of reservoir

For the effective control

animals in a particular area. Therefore, in our study,
we aimed to determine the seroprevalence of

E.canis/E.ewingii, A.platys/A.phagocytophilum,

B.burgdorferi, D.immitis and L.infantum in dogs in

Osmaniye.

MATERIALS and METHODS
Sample Collection

This study was approved by the Unit Ethics
Committee of the Ceyhan Veterinary Faculty of
Cukurova University on 12.09.2017 with the 9-
decision number. Blood samples of 100 farm dogs
(30 female and 70 male) were collected from the

countryside of seven districts, Osmaniye city center,
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Dizigi, Sumbas, Kadirli, Hasanbeyli, Bahge and
Toprakkale at Osmaniye over 3 months from June to
August 2017 (Figure 1). All dogs were clinically
healthy. Dog owners filled out an information form,
which includes information on the age, breed, sex,
tick and flea infestation of each dog. The age of the
dogs ranged from 2 months to 10 years. Three dogs
had only tick infestation, 49 dogs had only flea
infestation and 37 dogs had both tick and flea
infestation. No infestation was observed in 11 dogs.
The collected blood samples were centrifuged at
1200g for 10 minutes. The sera were separated and

stored at -20°C until use.
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Figure 1. The distribution of samples taken in
districts of Osmaniye (QGIS 3.6).

Sekil 1. Osmaniye ilgelerinden alinan orneklerin
dagilimi (QGIS 3.6).

Sample Analysis
Serum samples from dogs were screened by a
rapid in-clinic enzyme-linked immunosorbent assay

(ELISA) kit (SNAP® 4Dx® Plus Test from IDEXX®

Laboratories, Westbrook, Maine, USA) according to
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the instructions of the manufacturer. This test
identifies the circulating carbohydrate of D.immitis
and detects the antibodies against the
immunodominant proteins of A. phagocytophylum
(p44 and MSP2), B. burgdorferi (sensu lato) (C6) and
E. canis (p30 and p30-1). Results were interpreted
colorimetrically.

Furthermore, an ELISA kit (Leishmania 96,
Biopronix, Agrolabo) was used for the detection of
anti-L.infantum antibodies in dog sera. The test was
done according to the instructions of the
manufacturer. The mean optical density (OD) at 450
nm was determined with a microplate reader (EZ
Read 400, Microplate Reader, Biochrom). Cut-off
values were calculated (OD 450 nm positive control
X 0.30 for negative cut-off and OD 450 nm positive
control X 0.35 for positive cut-off) and samples with
an OD lower than the negative cut-off value
accepted as negative while samples with an OD
higher than the positive cut-off value accepted as
positive. Samples with an OD between both cut-off

values were accepted as doubtful.

RESULTS

At the end of the study, the seroprevalence
rate was detected as 3% for E.canis/E.ewingii and
1% for D.immitis by SNAP 4Dx PLUS. However, no
antibodies were detected for A.platys /
A.phagocytophilum, B.burgdorferi and L.infantum.
D.immitis seropositive male dog in Duzi¢i was 2-
and breed. Ehrlichia

year-old Kangal

spp.
seropositivity was determined in Sumbas, Diizigi and
Kadirli regions. In Sumbas and Kadirli, the Kangal
breed female dogs were 18 months and 3 months
old, respectively. Male Golden Retriever is 5-year-

old in Dizigi (Table 1 and 2).
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Table 1. Distribution of vector-borne agents
according to Osmaniye districts.

Tablo 1. Vektér kaynakli etkenlerin Osmaniye
ilcelerine gore dagilhimu.

S~
g
= .
= o
S = &
S " < i
~ :é, 3 v k= % g
¢f 8§58 § ¢ &
g3 83 & 3 3
Wwow < < Q «Q =
Sumbas 1/19 0/19 0/19 0/19 0/19
Duzigi 1/18 0/18 1/18 0/18 0/18
Osmaniye 0/10 0/10 0/10 0/10 0/10
city center
Toprakkale 0/11 0/11 0/11 0/11 0/11
Hasanbeyli 0/16 0/16 0/16 0/16 0/16
Kadirli 1/20 0/20 0/20 0/20 0/20
Bahce 0/6 0/6 0/6 0/6 0/6
Total 3/100 0/100 1/100 0/100 0/100
(3%)  (0%) (1%) (0%)  (0%)

Table 2. Demographic information of dogs infected
Ehrlichia spp. and D.immitis.

Tablo 2. Ehrlichia spp. ve D. immitis ile infekte
kdpeklerin demografik bilgileri.

E.canis/
E.ewingii Age Breed Sex Region
positive dogs
Dog 1 18 Kangal Female Sumbas
g month &
Golden .
Dog 2 5 age Retriever Male Duzigi
3 -
Dog 3 month Kangal Female  Kadirli
D.immitis
B .
positive dog Age reed Sex Region
Dog 1 2 age Kangal Male Duzigi

DISCUSSION and CONCLUSION

Different serological tests, ELISA, Dot-ELISA,
indirect fluorescent antibody test (IFA), and micro-
immunofluorescent assay, have been used for the
detection of anti-E.canis antibodies. In Turkey,
seroprevalences of E.canis were determined as 1-74
% (13-16). When we examine the neighboring
countries, E.canis prevalences were determined as
37.5% (45/120) in Bulgaria (17) 16.6% (40/240) in
Iran (18) and 10.3% (138/1335) in Southern Italy
(29).
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In  this detected  anti-
E.canis/E.ewingii antibodies in 3 out of 100 healthy
dogs (3%) with ELISA (SNAP 4Dx Plus) test. Our
result was similar to 1gdir 1% (1/100) and Diyarbakir
4.87% (4/82) (13,14). The common points of these

three studies, including our work, sera samples were

study, we

obtained from randomly selected dogs, same ELISA
kits (SNAP 4DX plus, SNAP 3DX) and similar sample
sizes were used and also climatic factors were
similar. Although the same kit was used in the study
in ltaly, seroprevalence (10.3%) was higher than our
study (3%). This higher seroprevalence may be
associated with sampling. Hunting dogs were
sampled in this study and these animals are more
likely to come into contact with vectors, because
they are constantly in the field.

In other studies, with high prevalences; there
are marked differences from our study about the
working parameters. For example, sample sizes are
small in Balikesir (n: 38), izmir (n: 32), Sanliurfa (n:
27), Adana (n: 26), Antalya (n: 18) and Ankara (n: 31)
(15,16). Different serologic tests (IFA) and cut-off
values were used (1/20, 1/40 and 1/100) in these
studies (15,16,17). It has known that low cut-off
values are associated with high prevalences. As a
result, in these regions diseases may be endemic
but at the same time, the high prevalence may be
the result of the differences in the serological test,
cut-off values, the number of samples, and the
climatic factors.

We determined the prevalence of D.immitis as
1% (1/100) with an antigen-ELISA test. Prevalence
values are quite different in different provinces of
Turkey and determined as 0-30% (20-28). In studies
conducted in neighboring countries, prevalences
were determined as 4.1% (19/750) in Greece (29),
40.12% (69/172) in Iraq (30) and 5.4% (8/149) is
Southern Iran (31) with the serologic examination
and 33.3% in Bulgaria (32) with necropsy.

For the serologic examination antigen, ELISA
tests were used in all examined studies. Except for
istanbul and izmir province (PetCHEK HTWM PF,
IDEXX) the same commercially ELISA kit was
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(DiroCHEK, Synbiotics Corp. 96-0230 USA) preferred
in Turkey (20). We choose SNAP 4DX plus ELISA kit
for this study as in Greece (29), Iraq (30) and
Southern Iran (31).
We  think

seroprevalence

that differences in the

rates of Dirofilariosis are a
multifactorial concept. In most of the studies, the
same serological method and also the same
commercial kit were used in Turkey. It is said to be
that, Dirofilariosis, in different parts of Turkey, is
presented as in hypo and mesoendemic levels
according to geographic, climatic factors and vector
activity. In different times, researchers get different
results from the same province with same ELISA
test. For example, seroprevalences were 0% (0/19)-
14.8% (4/27) in Ankara (23,26), 0% (0/29)-9.1%
(11/120) in Elazig (23,33), 3%(1/37)-10.5% (2/19) in
Mersin (23,26), and 4.58% (11/240)- 10%(4/42) in
(25,26).

techniques also have an impact on the prevalence of

Kars So, sample size and sampling
the disease and may affect the results.

In our study, seroprevalences of B.burgdorferi,
Anaplasma spp., and Leishmania spp. were 0%. In
previous researches, the prevalence of B.burgdorferi
in dogs were determined between 0-28.6% in
(13,14,34-37). The
neighboring countries were as follows: 0% (0/200) in
Greece (29), 2.4% (4/167) in Bulgaria (38) and 9.52%
(16/168) in Iran (39).

In

Turkey prevalences in

our  country, some  Anaplasma
seroprevalence studies were found to be higher
than ours. Seroprevalence of A.phagocytophilum
was detected between 2.75-30% in Sinop and
Thrace region (36, 40). Besides, seroprevalence of A.
platys was determined as 4.75% in the Thrace
region (40).

Although our region was an endemic region for
L.infantum, it was interesting that the dogs were
seronegative. According to the Ministry of Health in
Turkey, according to the records years 1990-2010,
46 003 new human cases have been reported. 96%
of these patients were reported from Sanliurfa,
Adana, Osmaniye, Icel and

Hatay, Diyarbakir,
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Kahramanmaras (41). Seroprevalence in dogs was
determined as 7.2% in a study conducted in our
country. However, similar to our results in the same
study, the dogs were seronegative in Elazig. There
were also seronegative dogs in different studies in
other provinces such as Ordu, Sanlurfa, Diyarbakir,
Erzurum, Edirne, Canakkale, Burdur, Sinop, Amasya
and Tokat (12). In a study conducted in Samsun,
seroprevalence was 0.41%, close to our conclusion
(42).

We thought that seronegativity might be due
to various reasons for B.burgdorferi, Anaplasma
spp., and Leishmania spp. Firstly, low and higher
seropositivities may be associated with the presence
or absence of vectors and different endemic levels
of the diseases in different provinces of Turkey and
neighboring countries. According to Aydin and
Bakirci (43), Ixodes ricinus (lricinus), the primary
vector of B.burgdorferi, is seen in coastal areas and
wetlands such as Marmara, Aegean, Mediterranean,
Black Sea and East Anatolia regions of Turkey. In our
region, the vector population may be small or, if
present, may not carry B.burgdorferi. Another
reason for seronegativity could be the decrease of
specific antibody levels in the blood during
sampling. When Anaplasma seronegativity was
evaluated, it was known that antibody titers for
Anaplasma reverted to undetectable levels by 7 to 8
months (44). Finally, another cause of seronegativity
is attributed to the fact that serological tests in
newly infected animals are not suitable for infection
detection. In addition, immune sensitivity to a self-
healing cellular immune reaction may be improved.
Therefore, serological tests may lead to false-
negative results (45). This is common in the
serological detection of Leishmania species.

In conclusion, our study provided information
about the serological status of Canine vector-borne
diseases in Southern Turkey. In Osmaniye, there is
not a study that examined together of five vector-
borne disease agents and detected in a single step.
Our results will contribute to the effective control

program in our region. However, when we consider
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the missing points of the study, some suggestions
should be taken into consideration. Firstly, studies
should be conducted in the region to examine the
types, propagation of vectors and distributions
according to environmental conditions.
Furthermore, vector screening should be done
according to the geographical location and climate
of the regions. Vectors that select specific climatic
and geographic regions should be examined. Finally,
a standard procedure should be applied, especially
by using tests with high sensitivity and specificity,

and with a sufficient number of sampling.
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6'sinda (%50) nitrat degerinin 50.17-145.84 mg/| (ortalama 95.88 mg/I) diizeyinde oldugu ve yonetmelikte bildirilen degerlere
uygun olmadigi belirlenmistir. Su numunelerinde amonyum, arsenik, aliiminyum ve kursun miktarlari sirasiyla, 0.07-0.59 mg/|
(ortalama 0.183 mg/l), 0-0.432 pg/| (ortalama 0.036 pg/l), 0.04-0.25 pg/l (ortalama 0.115 pg/l), 0-0.613 g/l (ortalama 0.049
ug/l) arasinda degistigi tespit edilmistir. Erzurum il ve ilge merkezlerindeki su numunelerinde demir miktari 0.04-0.18 ug/|
(ortalama 0.10 mg/l) arasinda saptanmistir. Toplam 1403 su numunesinin, 117 tanesinde (%8.33) E. coli ve koliform grubu
bakteri Gremesi saptanmistir. Sularin ortalama pH, iletkenlik, nitrit, nitrat, amonyum, demir, arsenik, aliminyum ve kursun
degerleri sirasiyla 7.31, 429.56 uS/cm, 0.08 mg/It, 26.39 mg/It, 0.20 mg/I, 0.108 pg/l, 0.038 pg/l, 0.110 pg/! ve 0.054 pg/|
olarak belirlenmistir.

Anahtar Kelimeler: Amonyak, Arsenik, igme suyu, Koliform, Nitrat.

Determination of Drinking Water’s Quality Around Erzurum Region

Abstract: In this research, Erzurum fountains and network waters were investigated in terms of microbiological, physical and
chemical properties. The values of cloud, colour, smelt, taste of the water samples were thought that they were acceptable
and there were no abnormal changes by consumers. pH rate of the water samples was assessed as 6.65-8.33 (average rate
7.31). The rate of conductivity and nitrite of the samples varied from, respectively 113-830 uS/cm (average rate 453.4 uS/cm)
and 0.02-0.25 mg/It (average rate 0.083 mg/It). The rate of nitrate of the samples varied from 9.60-26.85 mg/It (average rate
17.44 mg/It) in the centre of Erzurum and Erzurum's counties. The rate of nitrate varied from 50.17-145.84 mg/It (average
rate 95.88 mg/It) in half of all public drinking fountain (6 of 12) in the centre of Erzurum and the rate was defined that it was
not proper to legal limits. The rate of nitrate varied from 14.03-47.73 mg/It (average rate 34.55 mg/It) in the other half of all
public drinking fountain (6 of 12) in the centre of Erzurum and the rate was defined that it was proper to legal limits. The rate
of ammonium, arsenic, aluminum and lead of the samples varied from, respectively 0.07-0.59 mg/It (average rate 0.183
mg/It), 0-0.432 pg/It (average rate 0.036 pg/It), 0.04-0.25 pg/It (average rate 0.115 pg/lt), 0-0.613 pg/It (average rate 0.049
ug/It). The rate of iron of the samples varied from 0.04-0.18 mg/It (average rate 0.10 mg/It) in the centre of Erzurum and
Erzurum's counties. Presence of E. coli and coliform bacteria was observed in 117 of 1403 samples (%8.33). Average pH,
conductivity, nitrite, nitrate, ammonium, iron, arsenic, aluminum and lead values of waters were determined as 7.31, 429.56
uS/cm, 0.08 mg/It, 26.39 mg/It, 0.20 mg/I, 0.108 ug/l, 0.038 pg/l, 0.110 pg/l and 0.054 pg/l respectively.

Keywords: Ammonia, Arsenic, Drinking water, Coliform, Nitrate.
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GiRiS

u; canhlarin en temel ihtiyaglarindandir, hayatin

varligi ve devamhhg icin vazgecilmez bir
kaynaktir. Dlnyanin su sikintisi her gegen gin
artmaktadir. Yeryiziinde iki ¢esit su bulunur:
1. Tath su, insanlarin icebilecegi su, az tuz igerir.
2. Tuzlu su, okyanuslardaki su, daha ylksek
konsantrasyonda ¢6ziinmdis tuz icerir.

insan kullanimlarinin neredeyse tamami tatli su
gerektirir. YeryUzindeki suyun %97'si tuzlu sudur ve
sadece %3'U tath su olup, bunun da Ugte ikisi
durumdadir. Geri kalan

buzullarda donmus

dondurulmamis tatli su esas olarak yeralti suyu

olarak bulunur, zeminin Ustiinde veya havada

bulunan kigtik bir fraksiyon vardir. Gelismekte olan
tlkelerde su gereksiniminin kargilanmasinda temiz su
bulma o6nemli sorunlardandir. Yetersiz saglik ve

hijyen kosullari nedeniyle bu (lkelerde suyun

mikroorganizmalarla  kontamine olmasi  sikca

rastlanan bir durumdur. Guvenli olmayan igme
suyuyla iliskili bircok bulasici hastalik (6rn., tifo,
dizanteri, kolera) salginlari ve ve 6zellikle cocuklarda

her gin binlerle ifade edilen olumler

gorilebilmektedir. Diinya‘da her sekiz kisiden biri
temiz tatli suya yeterince erisememektedir.

Su Kkirliligi; genel anlamda insan etkileri
sonucunda kullanimi kisitlayan ya da engelleyen ve
ekolojik dengeleri bozan kalite degisimleri seklinde
tanimlanmaktadir (1).

UNESCO Diinya Su Gelisme Raporuna gore en
kaliteli suyun Finlandiya’da oldugu bildirilmistir. Tath
su kaynaklari ve 6zellikle yer alti sularinin miktari ve
atik

degerlendirilerek olusturulan listede ikinci sirada

temizligi, suyun nasil aritildigr  kriterleri

Kanada, Uglinci sirada Yeni Zelenda yer alirken,
Tlrkiye 45. sirada yer almistir (2).
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Diinya Saglik Orgiitii (WHO) (3,4), Cevre Koruma
Ajansi (EPA) (5) ve Avrupa Birligi (AB) (6) gibi
uluslararasi kuruluglarca icme ve kullanma sulari ile
ilgili belirlenen standartlar bircok ulke tarafindan
kabul edilmistir. Tiirkiye’de de yapilan degisikliklerle
icme sulari ile ilgili standart ve yonetmelikler bu
kuruluglarla uyumlu hale getirilmistir (7,8).

Bu galismada, Erzurum boélgesi sehir merkezi,
halk ¢cesmeleri ve ilgelerin su dagitim sebekeleinin
sulari bazi mikrobiyolojik ve fiziksel ve kimyasal
incelenerek  verilerin

parametreler  yoniinden

standartlara uygunlugu arastiriimistir.
MATERYAL ve METOT
Materyal

Erzurum sehir merkezi, halk cesmeleri ve
ilcelerin su dagitim sebekesinin u¢ noktalarindan

alinan 1403 adet su numunesi mikrobiyolojik, 258

adet su numunesi kimyasal analizleri yapmak
maksadiyla arastirmanin  materyalini  olusturdu
(Tablo 1).

Kimyasal analiz icin numune kaplar olarak

H,SOs ¢ozeltisi ile yikanip ve bidistile suyla

temizlendikten sonra kurutulan cam siseler kullanildi.
Mikrobiyolojik analiz icin numune kaplari, cam siseler
H,S0O, ile yikanip bidistile suyla temizlendikten sonra
kuru sterilizasyonda sterilize edildi. Numuneler 2009
yili Eylil ve 2011 yih Nisan aylari arasinda alindi.
Mikrobiyolojik analizler alinacak

icin  numune

cesmeler, numune almadan o6nce 5 d akitildi,
musluklarin agzi alevden gegcirildi, sonra su bir siire
steril olarak

tekrar cam kavanozlara

dolduruldu (9).

akitihp
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Tablo 1. Su numunelerinin toplandig yerler.
Table 1. Areas where water samples are collected.

No  Numune Alim Noktalari  Suyun Geldigi Kaynaklar Dagitim Yaptigi Yerler

1. Cesme D1 Su Deposu / Erzurum  Yenisehir / Yildizkent

2.  Cesme TD2 Su Deposu/ Erzurum D6 Su Deposu / Yurtlar

3.  Cesme D3 Su Deposu / Erzurum  A. Gazi Mah./ K.Yurdalan/Hasanibasri/Emirseyh Mah.
4. Cesme D4 Su Deposu / Erzurum m;e;ildiye Mah./Aziziye Mah./Hilalkent/Sehitler Ust
5. Gesme D5 su Deposu / Erzurum e T eoeleY
6. Cesme D6 Su Deposu / Erzurum  Yakutiye Bolgesi (biyiik bir kismi)/Sehir Merkezi Timi
7. Cesme D7 Su Deposu / Erzurum  Sikriipasa Sanayi /Sih Kéyii/Dadagkéy/Terminal

8. Cesme D8 Su Deposu / Erzurum ge;:aelljbaﬁ/Ayazpasa/Top(;uogIu/Kongre/SO.Yll
9. Cesme D9 Su Deposu / Erzurum  Sanayi Mah./Cevre Yolu/Sagucak Mah

10. Cesme D10 Su Deposu / Erzurum  Dadaskent ve llicanin Tamami

11. Cesme D12 Su Deposu / Erzurum  Dumlunun Tamami

12. Cesme Sutevleri maslagi/ Erzurum Maksutefendinin Tamami

13. Pasapinari Cesmesi Halk Cesmeleri / Erzurum

14. Solakzade Cami Cesmesi Halk Cesmeleri / Erzurum

15. Sabakhane Cesmesi Halk Cesmeleri / Erzurum

16. Dabakhane Cesmesi Halk Cesmeleri / Erzurum

17. Ayazpasa Cami Cesmesi Halk Cesmeleri / Erzurum

18. Pervizoglu Cami Cesmesi Halk Cesmeleri / Erzurum

19. Tashan Cesmesi Halk Cesmeleri / Erzurum

20. Cennet Cesmesi Halk Cesmeleri / Erzurum

21. Yazici GCegmesi Halk Cesmeleri / Erzurum

22. Gez Cami Ust Cesmesi Halk Cesmeleri / Erzurum

23. Gez Cami Alt Cesmesi Halk Cesmeleri / Erzurum

24. Cambhk Cami Cesmesi Halk Cesmeleri / Erzurum

25. Cesme Tortum

26. Cesme ispir

27. Cesme Tekman

28. Cesme Oltu

29. Cesme Pasinler

30. Cesme Karacoban

31. Cesme Hinis

32. Gesme Horasan

33. Cesme Olur
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Fiziksel Analizler

pH degerinin saptanmasi: Numunelerin pH
degeri elektronik bir pH metre (Metler - Toledo
GmbH, MP 225 model, Schwerzenbach- Switzerland)
kullanilarak belirlendi.

iletkenlik tayini: Su numunelerinin iletkenligi
Consort iletkenlik cihazi (Mes marka, K911 Model,
Tarkiye) kullanilarak saptandi.

Kimyasal Analizler

Nitrit miktarinin tayini: Su numunelerinde nitrit
varligi Aquamate spektrofotometre cihazi ile (Merck
1.14776.0001) hazir kitleri kullanilarak saptandi.

Nitrat miktarinin tayini: Su numunelerinde
nitrat varligi Aquamate spektrofotometre cihaz ile
(Merck 1.09713.0001) kitleri

saptandi.

hazir kullanilarak

Amonyak miktarinin tayini: Su numunelerinde
amonyak varhgl Aquamate spektrofotometre cihazi
ile (Merck 1.14752.0001) hazir kitleri kullanilarak
saptandi.

Demir miktarinin tayini: Su numunelerinde
demir varligi Aquamate spektrofotometre cihazi ile
(Merck 1.14761.0001) kitleri

saptandi.

hazir kullanilarak
Arsenik miktarinin tayini: Su numunelerinde
arsenik varligi optik emisyon spektrofotometre (ICP)
cihazi kullanilarak saptandi.
Aliminyum miktarinin tayini: Su numunelerinde
spektrofotometre
kitleri

aliminyum varligi Aquamate
(Merck 1.14825.0001)

kullanilarak saptandi.

cihazi ile hazir
Kursun miktarinin tayini: Su numunelerinde
kursun varligi optik emisyon spektrofotometre (ICP)

cihazi kullanilarak saptandi.

Mikrobiyolojik Analizler
Koliform grubu bakteri

Koliform grubu bakterilerinin belirlenmesinde;
once numune lauryl tryptose broth (Oxoid, CM0451)
iceren ve icinde gaz olusumunu gosteren durham
tipU olan tuplere ekildi. Etivde 35 °C'de 48 saat
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inkilbe edildi. 48 saat sonra gaz olusan tlpler
edildi. Gaz

olusturmayan tupler negatif kabul edildi.

muhtemel koliform olarak kabul

Gaz olusan siipheli tiiplerden, brillant green
lactose broth (Oxoid, CM0031) besiyeri ve durham
tlpU olan tuplere ekildi. Etiivde 35 °C'de 48 saat
inkube edildi. 48 saat sonra gaz olusan tlpler pozitif
kabul edildi. Gaz olusturmayan tipler koliform
negatif kabul edildi.

E. coli

Koliform bakterisinin belirlenmesi amaciyla
uygulanan, muhtemel sanilan lauryle tryptose broth
(Oxoid, CMO0451) besi yeri ve durham tlpl iceren
tlplerde, gaz olusmayan tiipler E. coli negatif kabul
edildi. Gaz olusan tiiplerden EC broth (Oxoid,
CMO0853) besiyerine ekildi ve etlivde 44.5 °C'de 48
saat inkibe edildi. Gaz olusmayan tupler E. coli
negatif kabul edildi. Gaz olusan tupler muhtemel E.
coli olarak kabul edildi ve biyokimyasal testlerle

dogrulama yapildi.

Biyokimyasal Testler

Mikroorganizmalarin izolasyon ve
identifikasyonunda; indol, metil red (MR), voges
proskauer (VP) ve sitrat testlerinden yararlanildi (10).

indol Testi: Test icin, Tryptone Water (Oxoid,
CM 87) sivi besi yeri kullanildi. izole edilen bakterinin
taze kiltirinden besiyerine inokulasyon yapilarak 37
°C’'de 24-48 saat inkubasyona birakildi. inkubasyon
sonucunda 0,5 ml kovaks indol ayiracindan (Merck,
1.09293) ilave edildi. Tuplerin Gst kisminda 1-2 dakika
icinde kiraz kirmizi bir halkanin olusmasi indol pozitif
(+), san-kahverengi halka olusumu ise indol negatif (-
) olarak degerlendirildi.

Metil Red Testi: Testte MR / VP Medium (Oxoid,
CM43)  kullanildi.

kiltarinden icinde 5 ml sivi besiyeri bulunan tiiplere

izole edilen bakterinin taze

inokulasyon yapilarak, 37 °C’'de 48-72 saat siireyle
inkubasyona birakildi. inkubasyon bitiminde 1-2
damla Metil Red sollisyonu damlatildi. Besiyerinde
belirgin kirmizi renkli bir halkanin meydana gelmesi
pozitif (+), sari-turuncu bir halka olusmasi ise Metil
Red testi negatif (-) olarak kabul edildi.
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Voges Proskauer Testi: Testte MR / VP Medium
(Oxoid, CM43) kullanildi. izole edilen bakterinin taze
kiltirinden icinde 5 ml sivi besiyeri bulunan tlplere
inokulasyon yapildi ve 37 °C'de 48-72 saat siireyle
inkubasyona birakildi. inkubasyon sonrasi lizerine 1
ml %40’hk potasyum hidroksit (KOH) ¢ozeltisi ve 3 ml
%5’lik a-naftol ¢ozeltisi ilave edildikten sonra iyice
karistirilmasi saglandi. 2-5 dakika icinde pembe
rengin olusmasi testin pozitif (+), sari renk olusumu
ise negatif (-) olarak degerlendirildi.

Sitrat Testi: Testte, Simmons Citrate agar
(Oxoid, CM 155 B) besi yeri kullanildi. Yatik olarak

hazirlanan besiyerine slipheli bakterinin taze

Tablo 2. Su numunelerinin mikrobiyolojik analiz sonug

Tablo 2. Microbiological analysis results of water samples.

lari.

kiltirinden igne uglu 6ze ile alinan koloniler dibe
daldirma ve ylizeye ¢izme yapilarak 37 °C'de 24-48
saat inkubasyona birakildi. inkiibasyon sonrasi mavi
renk olusumu ve c¢izgi seklinde Greme testin pozitif
(+), yesil
degerlendirildi.

orijinal renk ise negatif (-) olarak
Yapilan biyokimyasal testlerde; indol (+), Metil
Red (+), Voges Proskauer (-) ve Sitrat (-) olan

bakteriler E. coli olarak degerlendirildi.

BULGULAR

Su

sonuglari Tablo 2’'de, fiziksel ve kimyasal analiz

numunelerinin  mikrobiyolojik  analiz

sonuglari da Tablo 3’de gosterilmektedir.

Cesme/Depofilce Toplam _ E. coli 0{100 ml _ Koliform Bakferi 0/100 ml
Nymune Uredi % Uremedi % Uredi % Uremedi %
Tortum 87 10 11.5 77 88.5 10 11.5 77 88.5
Olur 12 8.3 11 91.7 8.3 11 91.7
Uzundere 12 8.3 11 91.7 8.3 11 91.7
Koprakoy 119 43 36.1 76 63.9 43 36.1 76 63.9
Karagoban 63 0 0 63 100 0 0 63 100
Oltu 211 11 5.2 200 94.8 11 5.2 200 94.8
Tekman 19 3 15.8 16 84.2 3 15.8 16 84.2
Horasan 213 10 4.7 203 95.3 10 4.7 203 95.3
Hinis 31 7 22.6 24 77.4 7 22.6 24 77.4
Askale 24 11 45.8 13 54.2 11 45.8 13 54.2
Pasinler 73 18 24.7 55 75.3 18 24.7 55 75.3
Genel ilceler 864 115 133 749 86.7 115 133 749 86.7
D1 Su Deposu 60 2 33 58 96.7 2 3.3 58 96.7
TD2 Su Deposu 10 0 0 10 100 0 0 10 100
D3 Su Deposu 60 0 0 60 100 0 0 60 100
D4 Su Deposu 15 0 0 15 100 0 0 15 100
D 5 Su Deposu 90 0 0 90 100 0 0 90 100
D 6 Su Deposu 151 0 0 151 100 0 0 151 100
D7 Su Deposu 18 0 0 18 100 0 0 18 100
D8 Su Deposu 12 0 0 12 100 0 0 12 100
D9 Su Deposu 10 0 0 10 100 0 0 10 100
D10 Su Deposu 39 0 0 39 100 0 0 39 100
D12 Su Deposu 12 0 0 12 100 0 0 12 100
Sutevleri maslagi 14 0 0 14 100 0 0 14 100
Genel Depolar 491 2 0.4 489 99.6 2 0.4 489 99.6
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Tablo 2. Su numunelerinin mikrobiyolojik analiz sonuglari (DEVAMI).
Table 2. Microbiological analysis results of water samples (RESUME).

E. coli 0/100 ml Koliform Bakteri 0/100 ml

Toplam

D il N N . ..
Gesme/Depo/lice Numune Uredi % Uremedi % Uredi % Uremedi %

Solakzade Cami Cesmesi 4 0 0 4 100 0 0 4 100
Pasapinari Cesmesi 4 0 0 4 100 0 0 4 100
Sabakhane Cesmesi 4 0 0 4 100 0 0 4 100
Dabakhane Cesmesi 4 0 0 4 100 0 0 4 100
Ayazpasa Cami Cesmesi 4 0 0 4 100 0 0 4 100
Pervizoglu Cami Cesmesi 4 0 0 4 100 0 0 4 100
Tashan Cesmesi 4 0 0 4 100 0 0 4 100
Cennet Cesmesi 4 0 0 4 100 0 0 4 100
Yazici Cesmesi 4 0 0 4 100 0 0 4 100
Gez Camii Ust Cesmesi 4 0 0 4 100 0 0 4 100
Gez Camii Alt Cesmesi 4 0 0 4 100 0 0 4 100
Camlik Camii Cesmesi 4 0 0 4 100 0 0 4 100
Cesmeler Toplam 48 0 0 48 100 0 0 48 100
Genel Toplam 1403 117 8.34 1286 91.66 117 8.34 1286 91.66

Tablo 3. Su numunelerinin fiziksel ve kimyasal analiz sonuglari.
Table 3. Physical and chemical analysis results of water samples.

—_ ~ S

oz ,=25 .2 .2 32 .2 & §¢ 2

Cesme/Depofilce T £ T £ £ §49 £ P € g g EE = z @ =

STt g R %2 $¥9 21 25 guw &~ T Ew S

& %’ S F © L2 o n < O o ) 5o o
Tortum N N N N 7.86 4025 0.06 14.62 0.16 0.12 0.017 0.12 0.044
ispir N N N N 7.24 280.3 0.08 15.30 0.14 0.10 0.040 0.10 0.036
Tekman N N N N 7.49 616.7 0.05 15.86 0.17 0.08 0.039 0.07 0.091
Oltu N N N N 7.04 4216 0.08 17.40 0.15 0.10 0.036 0.11 0.061
Pasinler N N N N 735 5814 0.14 1831 0.15 0.07 0.043 0.12 0.064
Karacoban N N N N 746 6223 0.11 17.6 0.13 0.11 0.032 0.14 0.049
Hinis N N N N 731 6279 0.11 17.19 0.14 0.08 0.063 0.09 0.035
Horasan N N N N 7.02 606.8 0.14 20.40 0.13 0.10 0.148 0.08 0.133
Olur N N N N 7.66 5541 0.11 21.24 0.13 0.09 0.074 0.11 0.042
ilceler Ortalama N N N N 738 5237 0.10 17.55 0.14 0.09 0.055 0.10 0.062
D1 Su Deposu N N N N 743 4504 0.07 16.09 0.22 0.14 0.024 0.12 0.032
TD2 Su Deposu N N N N 7.20 2755 0.07 1894 0.31 0.11 0.028 0.10 0.032
D3 Su Deposu N N N N 7.20 306 0.08 15.78 0.20 0.14 0.031 0.12 0.068
D4 Su Deposu N N N N 7.28 373.1 0.07 17.58 0.30 0.12 0.032 0.10 0.039
D5 Su Deposu N N N N 7.27 328 0.07 17.84 0.25 0.07 0.024 0.08 0.118
D6 Su Deposu N N N N 7.28 276.1 0.08 17.61 0.32 0.14 0.045 0.12 0.097
D7 Su Deposu N N N N 7.25 306 0.07 17.07 0.26 0.12 0.039 0.11 0.076
D8 Su Deposu N N N N 7.22 3323 0.08 17.41 0.30 0.10 0.032 0.12 0.048
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Tablo 3. Su numunelerinin fiziksel ve kimyasal analiz sonuglari (DEVAMI).
Table 3. Physical and chemical analysis results of water samples (RESUME).

—_ X (8] o o
CEZ3 22 _92%7 £% 5% £% 5% < I is
Cesme/Depofilce ¥ £ 2 T 545 LS5 £E 5 € §E §E T© @ EE Zw
§SE 8 "28Q 2w Zo £guw &~ 3T 5 £ =

o mn X = o n < O o ’<E < ™
D9 Su Deposu N N N N 723 2885 0.07 17.64 0.29 0.11 0.040 0.11 0.051
D10 Su Deposu N NN N 721 2799 0.08 17.71 0.29 0.10 0.029 0.08 0.058
D12 Su Deposu N N N N 735 4432 0.08 15.92 0.16 0.09 0.014 0.09 0.063
Sutevleri maslagi N N N N 724 3293 0.08 18.40 0.26 0.10 0.040 0.10 0.058
Depolar N N N N 726 3324 0.08 17.33 0.26 0.11 0.032 0.10 0.062
SolakzadeCamii N N N N 726 149.6 0.073 15.48 0.14 0.222 0.015 0.14 0.024
Pasapinari N N N N 698 1358 0.07 16.05 0.13 0.12 0.014 0.132 0.033
Sabakhane N N N N 721 806.2 0.07 127.6 0.14 0.12 0.015 0.145 0.014
Dabakhane N N N N 738 431 0.087 64.56 0.14 0.115 0.014 0.147 0.009
Ayazpasa Camii N N N N 729 6535 0.07 100.3 0.12 0.112 0.025 0.135 0.017
Pervizoglu N N N N 7.28 656.25 0.07 93.77 0.25 0.115 0.027 0.142 0.017
Tashan Cesmesi N N N N 728 6545 0.073 9531 0.15 0.115 0.033 0.153 0.033
Cennet Cesmesi N N N N 7.27 656.25 0.07 93.62 0.15 0.12 0.018 0.133 0.036
Yazici Cesmesi N N N N 735 4775 0.07 44.83 0.13 0.12 0.039 0.138 0.04
Gez Camii Ust N N N N 739 4765 0.073 43.10 0.14 0.12 0.012 0.17 0.012
Gez Camii Alt N N N N 740 477 0.07 43.84 0.14 0.113 0.024 0.165 0.017
Camlik Cami N N N N 742 4765 0.07 44.01 0.143 0.117 0.034 0.147 0.029
Cesmeler N N N N 729 504.2 0.07 65.22 0.15 0.12 0.022 0.145 0.023
Genel Ortalama N N N N 7.31 42956 0.08 26.39 0.20 0.108 0.038 0.110 0.054

bir  anormal degisim olmamasi” gerektigi

TARTISMA ve SONUC

pH degerleri: yonetmelikte (7,8), sulardaki pH
degerinin “>6.5 ve <9.5 birimleri arasinda olmasi,
suyun asindirici olmamasi gerektigi ve ayrica siselere
ya da kaplara konulan sular i¢cin minimum pH
degerinin 4.5 olabilecegi” ifade edilmektedir. Halk
cesmeleri, Erzurum il merkezi ve ilce merkezlerindeki
cesmelerden temin edilen su numunelerinin pH
degerleri ortalama sirasiyla, 7.29, 7.26, 7.38 olarak
pH
ettigi

Numunelerin degerleri

(11,12)

belirlenmistir.

arastirmacilarin elde degerlerle
uyumludur.

Bulaniklik ve renk degerleri: Yonetmelikte (7,8)
sulardaki bulanikhk “tiiketicilerce kabul edilebilir ve
herhangi bir anormal degisimin olmadigi ve ylizeysel
suyun aritilmasi durumunda aritmadan sonra sudaki
bulanikhgin 1.0 NTU asilmamasi” ve sulardaki renk

degerinin “tiiketicilerce kabul edilebilir ve herhangi
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bildirilmektedir. Halk ¢cesmeleri, Erzurum il merkezi
ve ilce merkezlerindeki gesmelerden temin edilen su
numunelerinde bulaniklik ve renk degerlerinin
tiketicilerce kabul edilebilir ve herhangi bir anormal
degisimin olmadigi belirlenmistir.

Koku ve tat degerleri: Yonetmelikte (7,8)
sulardaki koku ve tat degerlerinin “tlketicilerce kabul
edilebilir ve herhangi bir anormal degisim olmamasi”
gerektigi bildirilmektedir. Halk cesmeleri, Erzurum il
merkezi ve ilce merkezlerindeki cesmelerden temin
edilen su numunelerinin koku ve tat degerlerinin
kokusuz ve tatsiz oldugu belirlenmistir.

iletkenlik degerleri: Yénetmelikte (7) sulardaki
iletkenlik (EC) “20 °C’de 2500 uS/cm degerini
asmamasi” gerektigi bildiriimektedir. Halk gesmeleri,
Erzurum il merkezi ve ilge merkezlerindeki
cesmelerden temin edilen su numunelerinin EC

degerleri ortalama sirasiyla, 504.2 uS/cm, 332.4



Erzurum Boélgesindeki igme Sul...

Gokgen ve Atasever

uS/cm ve 523.7 uS/cm olarak belirlenmistir.
Numunelerin iletkenlik degerleri arastirmacilarin (13-
16) elde ettigi degerlerler uyumludur.

Nitrit degerleri: Yonetmelikte (7,8) sulardaki
nitrit miktarinin “0.50 mg/l degerini asmamas!”
gerektigi bildirilmektedir. Halk cesmeleri, Erzurum il
merkezi ve ilge merkezlerindeki cesmelerden temin
edilen su numunelerinin nitrit degerleri ortalama
sirastyla, 0.07 mg/l, 0.08 mg/l, 0.10 mg/l olarak
belirlenmistir. Sulardaki nitritin kaynagini, organik
ve tabiattaki bazi

maddeler, azotlu gibreler

mineraller olusturmaktadir. Azotun, amonyak
aracihgi ile oksidasyonundan nitrit olusur. Dolayisiyla
nitritin olusumu sudaki oksijeni azaltan bir nedendir.
Azotun dolayisiyla nitritin diger olumsuz etkisi de
nitrifikasyon sebebi ile sularda otrafikasyona neden
olmasidir. Bu olay sularda kirliligi artiran bir
faktordir. Sularda nitrit tespit edilmesi, bu sulara
kanalizasyon atiklarinin karistiginin isaretidir (17).
Sularda nitritin varligi saglik acgisindan onemlidir.
Cunki

nitrozamidleri olusturur. Yonetmelikte (7,8) sulardaki

nitrit, asidik ortamda nitrozaminler ve
nitritin “0.50 mg/l degerini asmamasi ve kullaniimig
su aritma isleminden sonra 0.1 mg/l degerinde”
olmasi gerektigi bildirilmektedir. WHO (3), sulardaki
nitritin 3 mg/l olmasi halinde akut hastaliklara, 0.2
mg/|
olacagini

olmasi halinde kronik hastaliklara neden
bildirmektedir.
merkezindeki icme ve kullanma sularinda, nitrit
degerini 0.01-0.50 mg/l (ortalama 0.03),

sularinda 0.07 mg/I, su depolarindan gelen sularda

Kogak (18) Erzurum il

kuyu

ortalama 0.02 mg/l olarak tespit ettigini, kuyu
sularinin nitrit degerlerinin depo sularina gére 6nemli
diizeyde yiiksek oldugunu saptamistir.

Nitrat degerleri: Yonetmelikte (7,8), sulardaki
nitrat miktarinin  “50 mg/l degerini asmamas!”
gerektigi bildirilmektedir. Halk cesmeleri, Erzurum il
merkezi ve ilge merkezlerindeki cesmelerden temin
edilen su numunelerinin nitrat degerleri ortalama
sirastyla 34.55 mg/l, 17.33 mg/l, 17.55 mg/| olarak
belirlenmistir. Nitrat dizeyinin halk cesmelerinin (12
¢esmenin) 6’sinda (%50) ortalama 95.88 mg/I, olarak

belirlenmistir. Halk cesmelerinin 6’si Yonetmelikte
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(7,8) bildirilen degerlerin Ustiinde oldugu, dolayisiyla
uygun olmadigi belirlendi. Nitrat degerinin yiksek
tarimsal  faaliyetlerde

cikmasi  muhtemelen,

kullanilan nitrath glbrelerin yagmur sulari ile
kaynaklara ulasmasi ve/veya evsel ve endustriyel atik
sularin karismasindan kaynaklanmistir. Toprakta ve
yeralti sularinda nitrat birikimine, azotlu mineral ve
tabii guibrelerin bilingsizce, normlarin ¢ok tizerinde ve
surekli artirlarak kullanilmasi, evsel ve endistriyel
attk sular veya hayvansal atiklar neden
olabilmektedir. Kaplan ve ark. (19), Kumluca yoresi
kuyu sularinin nitrat iceriklerini 2.46-164.91 mg/I
degerleri arasinda tespit etmislerdir. Yoredeki kuyu
sularinda nitrat kirlenmesinin ¢ok 6nemli dizeye
ulastig, 45 mg/l olarak ele alinan sinir degerinin
%50

seviyesinde oldugunu saptamislardir. Bircok gelismis

lizerinde nitrat iceren ornek oraninin
ve gelismekte olan llkede de evsel ve endistriyel
atiklar ile nitrath gubrelerin kullanimi nedeniyle
sulardaki nitrat miktari; Diinya Saglik Orgiiti (WHO)
(3,4), Cevre Koruma Ajansi (EPA) (5) ve Avrupa Birligi
(AB) (6) gibi

kullanma sularinda izin verilen nitrat miktarlarindan

uluslararasi kuruluslarca icme ve
fazladir. Bu durum diinyada 6nemli bir bir halk saghgi
sorunu olarak gorilmektedir. Surekli yiuksek nitrat
icerikli su tiketen kisilerde bazi hastaliklarin (6rn.,
diyabet ve guatr) insidansinda artis olabilmektedir.

(7,8),

sulardaki amonyum miktarinin “0.50 mg/| degerini

Amonyak degerleri:  Yonetmelikte
asmamasi” gerektigi bildiriimektedir. Halk cesmeleri,

Erzurum il merkezi ve ilge merkezlerindeki

cesmelerden temin edilen su numunelerinin
amonyum degerleri ortalama sirasiyla, 0.150 mg/I,
0.26 mg/l, 0.14 mg/l olarak belirlenmistir. icme
suyunda bulunan amonyak konsantrasyonu, organik
kokenli  kirlenmenin  gostergesidir.  Amonyagin
canhlara toksik etkisi, oksijen eksikligi, sicaklik artisi
ve diger toksik maddelerin bulunmasi ile daha da
artar.

Demir degerleri: Yonetmelikte (7), sulardaki
demir miktarinin “0.2 pg/l degerini asmamasi”
gerektigi bildirilmektedir. WHO (3,4), sulardaki demir

miktarinin 0.3 pg/l degerini asmamasi gerektigini
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bildirmistir. Halk cesmeleri, Erzurum il merkezi ve ilce

merkezlerindeki ¢esmelerden temin edilen su
numunelerinin demir degerleri ortalama sirasiyla,
0.117 pg/l,0.11 pg/l, 0.09 pg/l olarak saptandi. Demir
diizeyinin halk c¢esmelerinin (12 ¢esmenin) 1
tanesinde (%8.3) 0.222 pg/l miktarinda oldugu
belirlenmistir. Demir miktarinin yiksek ¢ikmasinin
nedeni olarak; maden, metal sanayi, tarimsal
ilaglama ve glibreleme ile kigik sanayi siteleri ile
icme suyu borularinin yipranmasinin etkili olabilecegi
diisintlmektedir. Demirin kronik olarak viicuda
alinmasinin genetik bozukluklara da neden olabildigi
bildirilmistir (3).

Arsenik degerleri: Yonetmelikte (7), sulardaki
arsenik miktarinin “10 g/l degerini asmamasi”
gerektigi bildirilmektedir. Halk cesmeleri, Erzurum il
merkezi ve ilge merkezlerindeki cesmelerden temin
edilen su numunelerinin arsenik degerleri ortalama
sirasiyla, 0.022 pg/l, 0.032 pg/l ve 0.055 pg/l olarak
belirlenmistir.  Arsenik, saf ve diger maden
bilesikleriyle dogada yaygin bir sekilde bulunur.
Kolaylikla su, bitki ve dolayisiyla gidalara gecebilir.
Cevrede bulunan arsenikli atiklar dogal kosullara ¢ok
dayanikh oldugundan kalici kirlenmeler
olusturmaktadir. Arsenikle zehirlenmenin yaygin ve
stk olmasinin nedeni, bilesiklerin cogunlugu kokusuz,
tatsiz olmasi, endistriden tarimsal ilaglara kadar
yaygin

gelmektedir. Bununla birlikte, 2 pg/kg’ dan fazla

kullanim  alaninin  olmasindan ileri

arsenik iceren gidalar ile 0.2 pg/l’ den fazla arsenik

iceren sularin tlketilmesi, 6zellikle yenilebilir
dokularda bu metalin  birikimi s6z konusu
olacagindan tehlikeli kabul edilmektedir. Suya

genellikle maden ocaklari ve metaliirjik isletmelerin

atik sularindan karnisir. Tarimda herbisit olarak

kullanilan bazi arsenikli ilaglarda zamanla suya gecer.
Arsenik insan vicudu icin oldugu kadar, bitin
canhlar igin de toksik bir elementtir.

Aliminyum degerleri: Yonetmelikte [7,8],

sulardaki aliiminyum miktarinin “200 pg/l degerini
asmamasi” gerektigi bildirilmektedir. Halk gcesmeleri,

Erzurum il merkezi ve ilge merkezlerindeki

cesmelerden temin edilen su numunelerinin
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aliminyum degerleri ortalama sirasiyla, 0.145 mg/I,
0.10 mg/l ve 0.10 mg/l
Aliminyum, suya bulanik mavimtirak renk verir.
Sudaki

aliminyum

olarak belirlenmistir.
aliminyum fazlalig su aritiminda asir

sulfat  kullanilmasindan, endustriyel
kirlenmeden veya toprak yapisindan kaynaklanabilir.

Kursun degerleri: Yonetmelikte [7,8], sulardaki
kursun miktarinin “icme-kullanma sulari igin 10 pg/!
degerini asmamas!” gerektigi bildirilmektedir. Halk
cesmeleri, Erzurum il merkezi ve ilce merkezlerindeki
cesmelerden temin edilen su numunelerinin kursun
degerleri ortalama sirasiyla, 0.023 pg/l, 0.062 pg/l ve
0.062 pg/l olarak belirlenmistir. Kursun, sulara gevre
kirliligi sonucunda karisir. Yanma olaylar ve 6zellikle
kursunlu benzinin yanmasi sonucu atmosfere karisan
kursun ¢evreye dagilir ve yagis sulari ile akarsulari ve
yeralti sularini kirletir.

Koliform bakteri: Yonetmelikte (7,8), sulardaki
koliform bakteri miktarinin “0/100 ml degerini olmasi
bildirilmektedir. Halk ¢esmelerinin 48

bakteri

gerektigi
adedinde

bulunurken, Erzurum il merkezi 491 adet ve ilce

koliform Uremesi  negatif
merkezlerindeki 864 adet su numunesinde koliform
bakteri Gremeleri sirasiyla, 2 (%0.4), 115 (%13.31)
numunede tespit edilmistir. Alemdar ve ark. [20],
Bitlis ili
koliform bakterilerin pozitiflik oranint %12 (19/164)

olarak belirlemisler, en yliksek bulunma oraninin %24

icme sularinda, incelenen Orneklerde

(7/29) ile Tatvan ilgesindeki musluk sularinda tespit
etmislerdir. Adilcevaz, Hizan ve Tatvan ilgelerindeki
depo ve musluk sularinda sirasiyla %14 ve %12, %17
ve %10, %18 ve %24'U; merkez ve Glroymak
ilcelerindeki musluk sularinda sirasiyla %10 ve %8'i,
Ahlat ilgesindeki depo sularinin %17'sinde koliform
bakteri tespit etmislerdir.

Yonetmelikte (7,8) sulardaki E. coli miktarinin
“0/100 ml olmasi gerektigi bildirilmektedir. Halk
cesmeleri 48 adedinde E. coli Uremesi yoninden
negatif olarak bulunurken, Erzurum il merkezi 491
adet ve ilge merkezlerindeki 864 adet cesmelerden
temin edilen su numunelerinde E. coli tUremeleri
siraslyla 2 (%0.4), 115 (%13.31) numunede tespit

edilmistir. Erzurum il merkezinde 2 ve ilcelerden 115
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numunede E. coli Uremesi ve koliform grubu
mikroorganizma tespit edildig§inden s&éz konusu
numunelerin Yonetmelige (7,8) uygun olmadigl
belirlendi. Sebeke suyu kaynaklarina kanalizasyon
veya hayvan diskilarinin karismasi ve su depolarinda
dezenfeksiyon isleminin yetersizligi nedeniyle soz
konusu numunelerde koliform grubu bakterisi ve E.
coli iremesi oldugu sanilmaktadir. Su depolarinin ve
kaynaklarinin  bulunduktan bolgelerin yeterince
korunamadigi icin bu bolgeler evcil veya vahsi
hayvanlarin digkilari ile kirlenebilmekte buralarda
fekal kirlilikler ortaya gikabilmektedir.

Arastirmada, Erzurum merkez halk gesmeleri ve
sebeke sulariile ilge merkez sebeke sulari bazi fiziksel
ve kimyasal 6zellikleri bakimindan incelenmistir. Su
numuneleri incelenen parametreler agisindan
genellikle yonetmeliklere uygun bulunmustur. Bu
durum o6zellikle bolgenin nispeten sanayi bolgelerine
uzakhigl, dogal sularinin zenginligi ve konvansiyonel
tarim sistemlerininin yaygin olmamasiyla yakindan
iliskilidir. Cok sinirli sayida numunede y&netmelige
uygun olmayan parametreler de ortaya ¢cikmistir.

Depolarin usuliine uygun dizayn edilmesi ve en

az yilda bir kez depo temizliginin yapilmasi
gerekmektedir. i¢c  sebeke sistemlerinin  ve
musluklarin  uzun yillar kullanilmasi  sonucunda

potansiyel olarak mikrobiyolojik kirlilik olabilecegi
distunitlmektedir. Musluklarin miimkiin oldugu kadar
gelismeye vermeyecek

mikrobiyolojik yer

malzemelerden vyapilmasi gerekmektedir. Ayrica
musluk agizlarina elle temasindan kaginilmali ve ¢ok

uzun sire kullanimda olan musluklarin mikrobiyolojik

kirlilik bakimindan potansiyel bir risk tasidigi
unutulmamalidir.  Su  kesintilerinin  yasandigl
donemlerde  mikrobiyolojik  kirlenme  ortaya

cikabilmektedir. Bu doénemlerde su kesintisi olan
bolgelerde ilgili kurumlarin gerekli uyarilari yapmasi
alinabilecek baska bir tedbirdir. Sularin dogru bir
sekilde dezenfekte edilmesi halk sagligi acisindan
bir Su

kaynaklarinin bolgelerin

onemli zorunluluktur. depolarinin  ve

bulunduklari yeterince

korunamamasindan dolayr bu bélgeler evcil veya

vahsi hayvanlarin diskilari ile kirlenebilmekte
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buralarda fekal kirlilikler ortaya c¢ikabilmektedir. Su
temini sistemlerinin sizinti sularindan etkilenmemesi
icin evsel kati atiklarin uygun sekilde toplanip
depolanacagl alanlarin belirlenerek, atiklarin bu
bolgelerde depolanmasinin saglanmasi ve bu yerlerin
kontrol altina alinmasi gerekmektedir. insanlarin
suyun 6nemi ve hijyeni konularinda egitilmesi ve
aydinlatilmasi icin vyayinlar, brosurler cikariimali,

radyo ve televizyon programlari diizenlenmelidir.
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Oz: Bu ¢alismada Erzurum ve ydresindeki sigirlarda Bovine Viral Diarrhea Virus ile enfekte sigirlarin immunohistokimyasal
olarak teshisine yonelik epidemiyolojik bir calisma yapilmasi amaglanmuistir. Irk, cinsiyet, agirlik vb. ayrimi yapilmadan kesimi
gergeklestirilen 100 adet sigir'dan alinan ileum 6rnekleri immunohistokimyasal incelemeye tabi tutuldu. Makroskobik olarak
herhangi bir patolojik bulgu géstermeyen 6rneklerin immunohistokimyasal incelemelerinde %27 oraninda Bovine Viral
Diarrhea viral antijeni tespit edildi. Pozitif olarak tespit edilen 6rneklerin tamaminda lamina propria’da BVDV viral antijenleri
tespit edildi. Belirlenen immunpozitiflikler lamina propria’nin villuslara yakin kisminda ve kriptler ile peyer plaklari arasindaki
yangisal hiicre infiltrasyonlarinda intrasitoplazmik olarak bulunmaktaydi. Ayrica 21 ornekte peyer plaklarindaki lenfoid
hiicrelerde, 19 6rnekte lamina epitelyalis’te, 14 6rnekte ise kript epitellerinde Bovine Viral Diarrhea Virus immunpozitifligi
belirlendi. Sonug olarak; Bovine Viral Diarrhea Virus’'un immunohistokimyasal olarak teshisine yonelik Erzurum ve yoresinde
epidemiyolojik bir ¢alisma yapilmamistir. Bu ¢alisma ile Erzurum ve yoresinde sigirlarda %27 oraninda Bovine Viral Diarrhea

Virus immunpozitifligi bulunmusg ve sigir yetistiriciligi agisindan dnemli bir etken oldugu belirlenmistir.

Anahtar Kelimeler: BVDV, ileum, immunohistokimya, Sigir.

Immunohistochemical Investigation of Bovine Viral Diarrhea Virus (BVDV) in

Cattle in Erzurum Region

Abstract: Breed, sex, weight, etc. immunohistochemical examinations of the ileum specimens taken from 100 cattle breeding
animals that had been cut without discrimination were subjected to microscopic, and immunohistochemical examinations.
Bovine Viral Diarrhea Virus viral antigen was detected in 27% (27 samples) of immunohistochemical analysis of specimens
without any pathological findings macroscopically. BVD viral antigens were detected in lamina propria in all of the samples
identified as positive. BVDV immunopositivity was found intracytoplasmically in the section near the villus of the lamina
propria and in the inflammatory cell infiltrations between the crypts and the peyer plaques. BVDV immunopositivity was
determined in lymphoid cells in Peyer plaques in 21 samples, in lamina epithelialis in 19 samples and in crypt epithelium in
14 samples. As a conclusion, an epidemiological study has not been conducted for the immunohistochemical diagnosis of
Bovine Viral Diarrhea Virus in Erzurum and its region. In this study, BVDV immunopositivity was found in 27% of cattle in

Erzurum and its region and it was determined that it was an important agent for cattle breeding.

Keywords: BVDV, Cattle, lleum, Immunohistochemistry.
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GiRIS

B ailesinin, Pestivirus genusuna ait, rekombine
olabilen bir RNA virusudur (1). BVDV kaynakl
enfeksiyonlar ilk kez 1946 yilinda Olafson ve ark.

ovine Viral Diarrhea Virus (BVDV) Flaviviridae

tarafindan tanimlanmistir (2). Klinik olarak, ates,
gastroenteritis, diyare, agizda lezyonlar ve 16kopeni
akut  bir
enfeksiyondur. Virus iki hafta boyunca dogrudan

gibi  belirtiler gosteren, persiste
temas, vicut salgilari veya kontamine aletler yoluyla
bulasabilir (3). Klinik olarak BVDV’nin oral ve/veya
nasal olarak bulasmasindan sonra, etken primer
olarak oropharynx bolgesinde ¢ogalmaya baslar (4).
Oronazal mukoza epitellerinde, primer ¢ogalma
sonucunda, mukozada Ulser gorilebilir. Etken daha
sonra fagositik hicreler tarafindan lenfoid dokulara
tasinir (5). Vicudun tamamina vyayilmasi viremi
neticesinde ortaya ¢ikar ve bu siire¢ boyunca birkag
gin depresyon, ates, ishal ve 16kopeni tablolari ile

(6).

mukozalarda lserler ve kript hicrelerinde ve

karsilasilabilir Burun akintisi, salya artisi,
bagirsak lenfoid dokularinda nekrozlar ortaya gikar.
Persiste enfeksiyon olarak seyrettigi durumlarda ise
abortlara, fotusta gelisim yetersizligi ve defektlere
neden olmaktadir (7).
BVDV'nin  teshisinde
Antibody  (PLA) (8), Direkt

ImmunoSorbent Assay (ELISA) (9), Immunofloresan

Linked

Enzyme-Linked

Peroksidaz

Test (IF) (10), ve Reverse Transcriptase Polimerase
Chain Reaction (RT-PCR) (11) testleri kullanilabilir.
Serolojik teshis icin ise Virus Notralizasyon Test (VNT)
(12) ve Notralizasyon Peroksidaz Linked Antibody
(NPLA) (13) testleri mevcuttur.

Bu calisma ile Erzurum ve yoresindeki sigirlarda

BVDV’nin, serolojik c¢alismalardan farkh olarak,
ozellikle persiste enfekte sigirlarda
immunohistokimyasal olarak teshisine yonelik

epidemiyolojik bir ¢calisma yapilmasi amacglanmistir.
MATERYAL ve METOT

Bu calisma Atatiirk Universitesi Veteriner

Fakiltesi Etik Alt Kurulu tarafindan onaylandi (Karar
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Sayisi: Calisma
Ekim-Aralik aylari arasinda irk, cinsiyet, agirlik vb.

ayrimi  yapilmaksizin ~ kesime alinan  yetiskin
sigirlardan alinan ornekler olusturdu. Bu amagla
makroskobik olarak herhangi bir patolojik bulgu
gostermeyen 100 ileum 6rnegi toplandi. Alinan ileum
ornekleri %10’luk notral formalin sollisyonunda
tespit edildi. Rutin islemlerden gecirilen dokular
parafin bloklara alindi. Bloklardan 5 p kalinhginda
alinan kesitler normal ve polilizinli lamlara alindi.
Boyama; Streptavidin-Biotin Kompleks metoduna
gore ilgili firmanin 6nerdigi sekilde yapildi (LSAB+
System- HRP, DAKO Carpinteria, USA). Bu amagla
polilizinli lamlara alinan 5 um’ lik kesitler ksilol ve
alkol serilerinden gegirildi. Kesitler Phospate Buffer
Solution (PBS) ile yikandiktan sonra %3’liik H202'de
10 dk. tutularak endojen peroksidaz inaktivasyonu
Dokulardaki aciga
amaciyla antijen retrieval solisyonu (Abcam, Katalog
no. ab93678) ile mikrodalga firinda 2x5 dk 500 watt’
da muamele edildi. PBS ile yikanan dokular Anti-BVD
anti-serumu (VMRD, Katalog no. 210-70-BVD) ile 37°
C de 1/500 dilusyon oraninda 30 dk sureyle

inkubasyona birakildi. inkubasyon sonunda PBS ile

saglandi. antijeni ¢ikarmak

yikanan  dokular antikor

Streptavidin-HRP’de 15’er dk bekletildi. Kromojen

biyotinlenmis ve
olarak 3,3 diaminobenzidine kullanildi. Daha sonra
Mayer’s Hematoksilen ile zit boyama yapildi. Kesitler
Uzerine entellan damlatilarak 1stk mikroskobunda
BVDV viral antijenleri var (+), yok (-) olarak incelendi.
Polimeraz zincir reaksiyonu (PCR) ile BVDV pozitifligi
konfirme edilmis parafin bloktaki akciger oOrnegi

pozitif kontrol olarak kullanildi.

BULGULAR

immunohistokimyasal olarak boyamasi yapilan
100 ileum 6rneginin 27’ sinde (%27) BVDV viral
antijenleri tespit edildi. Pozitif olarak tespit edilen
orneklerin tamaminda lamina propria’da BVDV viral

antijenleri tespit edildi. Belirlenen immunpozitiflikler
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lamina proprianin villuslara yakin kisminda ve kriptler

ile payer plaklari arasindaki yangisal hicre
infiltrasyonlarinda intrasitoplazmik olarak
bulunmaktaydi. Ayrica 21  Ornekte  peyer

plaklarindaki lenfoid hiicrelerde, 19 6rnekte lamina
epitelyaliste, 14 6rnekte ise kript epitellerinde BVDV

immunpozitifligi belirlendi (Sekil 1).

Sekil 1. A, Lamina propria’da Vvilluslara yakin
bolgedeki yangisal hiicrelerde, B, Peyer plaklarindaki
lenfoid hiicrelerde, C, Lamina epitelyalis’ te, D, Kript
epitel hiicrelerinde BVDV immunpozitifligi (ok basi).
IHC.

Figure 1. A, BVDV immunopositivity in inflammatory
cells in the region close to the villi in the lamina
propria B, in lymphoid cells in Peyer's plaques, in
lamina, C, in lamina epithelialis, D, in cript epithelia
cells (arrowhead). IHC.

TARTISMA ve SONUC

Sigirlar arasinda genis bir yayilim gésteren BVDV
ile hayvanlarin biyuk bir cogunlugu yasamlarinin ilk
yilinda etken ile karsilasmaktadir (14) Ulkemizde
BVDV'un varligi ile ilgili olarak cesitli calismalar
yapilmis olup bunlar agirhkli olarak serolojik
ozelliktedir (15-21).

Yapilan bu c¢alismalar neticesinde, Dogu ve
Giineydogu Bolgesinde %96.8 (15),
Kuzeydogu Anadolu Bélgesinde %81.62 (16), Aydin

Yoresinde %86 (17), Samsun, Sivas, Tokat illerini

Anadolu
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kapsayan bolgede %20.19 (18), Mugla yodresinde
%49.9 (20), Konya ve cevresinde %90.63 (21),
%84.6 (19)
seropozitiflik bulunmustur. Sunulan c¢alismada ise
sigirlar ince bagirsaklarinda BVDV’un (100/27) %27

oraninda bulundugu tespit edilmistir. Bu durum

Afyonkarahisar’da oranlarinda

onceki yapilan ¢alismalarin serolojik 6zellikte olmasi

ve kullanilan yontemlerin farklilig ile
iliskilendirilmistir.

Gebelikte BVDV’a maruz kalan fétus yasamaya
devam ederse virusa karsi bir tolerans gelistigi ve
omir boyu enfekte kaldig bildirilmistir. Boyle
buzagilarda virusa karsi immun yanit olmamaktadir.
Bu tur hayvanlar etrafa surekli virus sagabilmektedir.
Bu durum persiste tolerant enfeksiyon olarak
tanimlanmis olup, sidriadeki duyarli diger sigirlara
etkenin bulastiriimasinda énemli rol oynamaktadirlar
(22,23). Sunulan calismada pozitif olgularin tespit
edildigi sigirlarin ince bagirsaklarinda herhangi bir
makroskobik  lezyon  gbstermemesi  persiste
enfeksiyon olabilme durumunu disindirmistr.

Etkenin teshisine yonelik gesitli viris izolasyonu,
gibi cesitli yontemler
(24-26).

boyamanin virlis izolasyonuna gore daha hizli ve

immunohistokimya
kullanilmaktadir immunohistokimyasal
ekonomik bir yontem oldugu bildirilmistir (27-29).
(30)
yontemin, gaita ve taze dokuda virls izolasyonuna

Baszler ve ark. ise  immunohistokimyasal
gore teshiste daha glvenilir bir yontem oldugunu
iddia etmislerdir (30). iImmunohistokimyasal yéntem
daha cok persiste hayvanlari belirlemek igin deri
biyopsisi orneklerinde kullanilmistir (24,26,27-29).
Fakat bu yontemin persiste hayvanlari belirlemede
yeterli olamayacagl da dusinilmektedir. Clnki
Libler-Tenorio, Ridpath ve Neill (23) yaptiklar bir
calismada BVDV inokile edilmis hayvanlarda etkeni
lenfoid dokularda ve bagirsaklarda tespit ederken,
deride etkeni tespit edememislerdir (31).
immunohistokimyasal olarak yapilan 6nceki
calismalarda BVDV viral antijenlerinin bagirsagin
mukozasinda, kan damarlarinda, bag dokusunda,
histiyositlerinde, peyer plaklarinda, interfollikiler

alanlarinda, myositlerinde oldugu bildirilmistir (7,31-
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34). Wilhemsen ve ark. (32) deneysel olarak saglikli
yetiskin 8 sigira BVDV'yi vererek 5-12 giin arasinda
immunohistokimyasal

nekropsilerini  yapmislar

olarak  antijenlerin  dagihmini  incelemislerdir.
immunohistokimyasal olarak ise etkene akciger lenf
yumrulari gibi organlara ilave olarak ileum ve
kolondaki mononiikleer hiicrelerde intrasitoplazmik
olarak olarak bulundugunu tespit etmislerdir (32).
Ellis ve ark. (34) ise 35 gilinlik buzagilara BVDV
vererek 10. glinden sonra nekropsilerin yapmiglar ve
bagirsaklardaki kan damarlarinda ve peyer
plaklarinda BVDV antijenlerine rastlamiglardir (34).
Liebler-Tenorio ve ark. (31) yaslari 3 hafta ile 3 ay
arasinda degisen 13 buzagiya BVDV inokile ederek
bir Persiste
makroskobik olarak herhangi bir
BVDV ‘u

bagirsagin

deneysel galisma  yapmislardir.
hayvanlarda
bulguya rastlamazken,

immunohistokimyasal olarak ileum
kismindaki peyer plaklarinda, submukozada, kan
damarlarinin duvarlarinda, interfolliktiler alanlarda,
myositlerde, lamina proparia’daki mononikleer
hiicrelerde ve epitel hiicrelerinde tespit emislerdir
(32). Sunulan calismada da benzer sekilde BVDV
immunpozitif olarak tespit edilen 6rneklerde viral
antijenlere 27 6rnegin tamaminda lamina propria’da,
21’inde peyer plaklarindaki lenfoid hicrelerde, 19’
unda lamina epitelyalis’ te, 14’ linde ise kript epitel
hiicrelerinde rastlanmistir. Viral antijenlerin kan
damarlarinin duvarlarinda, interfollikiiler alanlarda
tespit edilememesi ise O©nceki yapilmis olan
calismalarin daha ¢ok deneysel, kisa sireli ve viral
antijen miktari ile iliskilendirilmistir.

Sonug olarak; BVDV’'nin immunohistokimyasal
olarak teshisine yonelik Erzurum ve yodresinde
epidemiyolojik bir ¢alisma yapiimamistir. Bu ¢alisma
ile Erzurum ve yoresinde sigirlarda %27 oraninda
BVDV immunpozitifligi bulunmus ve sigir yetistiriciligi
acisindan verim kaybi, dol veriminde kayiplara neden
olabileceginden dolayr 6nemli bir etken oldugu

belirlenmistir.

Cikar Catismasi

Yazarlar, gikar ¢atismasi olmadigini beyan eder.
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Oz: Bu calismada, karatavuk (Turdus merula) kusunda viscerocranium kemiklerinin makro- anatomik olarak incelenmesi
amaglandi. Arastirmada cinsiyet ayrimina bakilmaksizin yetiskin; yedi adet erkek ile bes adet disi karatavuk kusunun kafatasi
kemikleri masere edilerek makro- anatomik olarak incelendi. Splanchnocranium kemiklerini; os lacrimale, os nasale, os
incisivum, os maxilla, os zygomaticum, os palatinum, os vomer, os quadratum, mandibula ve os hyoideum olusturmaktaydi.
Os ethmoidale’nin orbita’nin baskisiyla splanchnocranium kismina dahil oldugu gozlendi. Os lacrimale’nin oval ve kit bir
sekilde sonlandigi belirlendi. Os nasale’nin, cavum nasi’nin dorsal ve lateral sinirlarini belirledigi ayrica, os intermaxillare ile
kaynasarak burun deliklerinin olusumuna katildiklari gérildd. Os maxilla’nin proc. palatinus’lar araciligiyla damagin
sekillenmesine katki sagladigi belirlendi. Os zygomaticum’un os jugale ve os quadratojugale’nin kaynasmasiyla olusan ince,
uzun, ¢ubuk seklinde bir kemik oldugu, os vomer’in ise nares posterior’da os palatinum kemikleri arasinda yer aldigi goraldi.
Mandibula’nin alt ¢enenin iskeletini sekillendirdigi ve bu kemigin caudal’den cranial’e dogru; os angulare, os articulare, os
supraangulare, os complamentare, os oparculare ve os dentale kemiklerinin birlesmesinden olustugu goruldi. Os
hyoideum’un gdvdesini olusturan basihyoideum’un ¢ubuk seklinde oldugu gozlendi. Sonug olarak; bu ¢alismada elde edilen
verilerin bu alanda bilgi eksikligine katki saglayacagl ve sistematik alanda ¢alisan arastirmacilar igin de taksonomide
faydalanacaklari bir kaynak olabilecegi kanisina varildi.

Anahtar Kelimeler: Kafatasi, Karatavuk, Ossa cranii, Turdus merula, Viscerocranium.

Macro- Anatomical Examination of the Viscerocranium in the Blackbird
(Turdus merula)

Abstract: In this study, it was aimed to investigate viscerocranium bones in black-bird (Turdus merula) bird macro-
anatomically. In this research, regardless of gender, skulls of seven male and five female adult blackbirds were examined
macro-anatomically by maceration. Splanchnocranium bones constituted of lacrimal, nasal, incisive, maxilla, zygomatic,
palatine, vomer, quadratum, mandible and hyoid bones. Ethmoid bone was included in the splanchnocranium part by the
pressure of orbita. Lacrimal bone was found to be oval and blunt ended. It was seen that nasal bone determines dorsal and
lateral borders of the cavum nasi and also nostrils are formed at the end of fusion of extensions constituted together with
intermaxillae and nasal bone. It was determined that proc. palatinus of maxilla bone contribute to the shape of palate.
Zygomatic bone was also a thin, long, rod-shaped bone formed by the fusion of os jugale and os quadratatojugale, while os
vomer was present as a nucleus in this region. It was seen that the mandibula shaped the skeleton of the lower jaw and this
bone is formed by incorporating os angulare, os articulare, os supraangulare, os complamentare, os oparculare and os dentale
bones. It was observed that the basihyoideum forming the body of the os hyoid bone was rod shaped. It was concluded that
data obtained in this study would contribute to the lack of information in this area and it might be a source for systematic
field researchers to use in taxonomy.

Keywords: Blackbird, Ossa cranii, Skull, Turdus merula, Viscerocranium.
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GiRIS

K

kalabalik takimini olusturan Passeriformes (Passeres

aratavuk (Turdus da

icerisinde yer aldigi, sayisi bakimindan en

merula) kusunun

= Otiicli Kuslar), yasamakta olan kuslarin %60’ini
icerir (1-5). Fosil ve nesli tiikenenlerde iginde olmak
lzere tim tespit edilmis kuslarin ise %50’den
fazlasini olusturur (2). Bu takima ait bulunmus en eski
fosil; Amerika’da Miyosen tabakalarinda saptanan
Paleospiza taruadir (1,2).

Kuslarda  kafatasi  tipleri;  palaeognath,
schizognath, desmognath, aegithognath olmak lzere
dort cesittir ve bu tiplerin sadece bir tanesinin bir
takimda  gorilmesinden  dolayr  taksonomik
calismalarda da kullaniimaktadir (1).
(6-16),

gerek morfolojik gerekse

Bazi kus tirlerinin viscerocranium

kemikleri  Uzerinde
morfometrik bircok c¢alisma yapilmistir. Literatir
taramasinda karatavukta viscerocranium kemikleri
ile ilgili herhangi bir ¢alismaya rastlanilmamistir. Bu
arastirmada, taksonomi alanindaki bilgi birikimine

katki saglamasi amaclanmistir.

MATERYAL ve METOT

Arastirmada, Giresun ili’nin Dereli ilge’sine bagl
Meseliyatak Koyli’'ndeki arazide cesitli sebeplerden
dolayi 61U olarak bulunan yetiskin karatavuk (Turdus
merula) kuslari (yedi tane erkek, bes tane de disi)
kullanildi. Yaklasik 5- 5.2 cm uzunluga sahip olan
cranium’lari ¢alismada cinsiyet ayrimi gdzetmeksizin
incelendi. Kafatasi kemiklerinin maserasyonlari
literatirde (17) belirtilen yontemlere gore yapildi.
500 ml'lik beher kabi icerisine 50 ml soda (NaHCOs3)
ilave edilerek geri kalan kismi su ile tamamlandi ve
kaynamaya birakildi. Kemiklerin, tiiy ve etlerden
ayrilmasini kolaylastiran isil islem, kemiklerin zarar
gdérmemesi icin 2 saat uygulandi. Bu siirecte sik sik
kontroller yapilarak isil islemi tamamlandiktan sonra,
bir

diseksiyon calismasiyla olduk¢a hassas olan cranium

suyu sizildi ve daha sonrasinda dikkatli

kemiklerine zarar verilmeden; bistiri, disli pens ve

kancali igne gibi aletler yardimi ile temizlendi.
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Temizlenen cranium’lar daha sonra maserasyonu
tamamlanmak {izere; % 10 NaHCOs ile ayni oranda
ici
konularak 3 giin sire ile bekletildikten sonra gikarilip

sabun igeren su dolu beher kabi igerisine
guneste tamamen kurutarak g¢alisma igin hazir hale
getirildi.

Makro- anatomik olarak incelenen cranium
kemiklerinin daha sonra 50 mm’lik klasik buyiteg
cekildi.

Nomina

yardimiyla c¢esitli acilardan fotograflar

Terminolojik  ifadelerin  yaziliminda
Anatomica Avium (NAA) esas alindi (18). Calisma igin
gerekli izin Atatiirk Universitesi Saghk Bilimleri
Enstitlist Etik Kurul'undan alindi (Tarih: 27.04.2011,

Sayi: 2.1/4).
BULGULAR

Viscerocranium’u; os maxillare, os premaxillare,

os zygomaticum, os lacrimale, os nasale, os

palatinum, os pterygoideum, os vomer, o0s

quadratum, mandibulae ve os hyoideum

olusturmaktaydi. Ayrica, memeli hayvanlarda
neurocranium kisminda bulunan os ethmoidale’nin,
orbita’nin  baskisiyla  viscerocranium  boélimi
icerisinde yer aldigi gézlendi. Splanchnocranium’u
olusturan kemikler igerisinde os premaxillare ile
mandibulae’nin daha uzun ve kuvvetli bir yapida
olduklari belirlendi. Bu bélimi olusturan kemikler
kendi aralarinda hareketli eklem olusturmalarinin
yani sira, neurocranium kismi ile baglantili olduklari
kissimlarda da hareketli eklemler sekillendirdikleri
gorildi. Ayrica ¢ene olusumunda 6nemli rol alan bu
bolimin memelilerden farkl

olarak; tim kus

turlerinde oldugu gibi Gzerlerinde dis

bulundurmadiklari gézlendi.

Os lacrimale

Os ethmoidale’nin lateral kisminda yer alan os
lacrimale’nin, orbita’nin nasal ve ventral pargalarinin
olusumunda rol aldigi belirlendi. Karatavuk kusunda
bu kemigin belirgin bir ¢ikintisinin olmadigi, oval ve
kit bir sekilde sonlandigi tespit edildi (Sekil 1).
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Sekil 1. Karatavukta os lacrimale’nin lateral’den
gorunima.

Figure 1. Lateral view of os lacrimale in blackbird.

I. Os lacrimale, Il. Os ethmoidale, Ill. Os nasale, IV. Os
frontale, V. Os parietale

a. Processus ethmoidale.

Os nasale

Os nasale; cavum nasi’'nin dorsal ve lateral
kesimlerinin genis bir kismini sekillendirmekteydi.
Burun deliklerinin; Ust kenarinin proc. intermaxillaris
ile olustuklari; agizdan uzak olan kose ve taban
kisminin ise proc. maxillaris ile baglantili oldugu
saptandi (Sekil 2).

Sekil
goérunima.

Figure 2. Cranial view of os nasale in blackbird.

I. Os nasale, Il. Os lacrimale, Ill. Os frontale, IV. Proc.
intermaxillaris, V. Proc. maxillaris.

2. Karatavukta os nasale’nin cranial’den

Os premaxillare (Os incisivum — os intermaxillare)

Ust gaganin olusumunda &nemli bir role sahip

olan os premaxillare’nin; proc. palatinus, proc.

maxillaris ve proc. frontalis adi verilen i¢ 6nemli

cikintisinin  oldugu belirlendi. Bunlardan proc.

maxillaris’in gaganin kenarlarina tampon vazifesi
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gordiigl ve arka ucuyla os maxillare ile birlestigi;
palatum durum’un
katki

ise median dlzlemde kaynasarak

proc. palatinus’un,

sekillenmesine  blylk sagladigl; proc.
frontalis’lerin
caudal’inde bulunan os frontale’ye uzanarak gaganin
teskil ettikleri

belirlendi.

kaidesinin temelini ve esneklik

kazandirdiklari Proc. palatinus’larin,
karatavuk kusunda dar bir yapida olduklar ve
neticesinde aralarinda genis bir yarik meydana
getirdikleri goruldi. Ventral’den os intermaxillare ve
os nasale’nin proc. makxillaris’i ile dorsalden os
intermaxillare’nin proc. frontalis’i ve os nasale’nin
intermaxillaris’inin nares’i

proc. kaynasarak

sekillendirdikleri gozlendi (Sekil 3).

Sekil 3. Karatavukta os intermaxillare’nin dorsal’den
gorinimd.

Figure 3. Dorsal view of os intermaxillare in blackbird.
a. Os intermaxillare, b. Os nasale, c. Os frontale.

I. Os intermaxillare’nin proc. frontalis’i, Il. Os
nasale’nin proc. intermaxillaris’i, 1. Os
intermaxillare’nin proc. maxillaris’i, IV. Os nasale’nin
proc. maxillaris'i.

Os maxilla

Os maxilla’nin hem (st gaganin caudo-lateral
bolgesini olusturdugu hem de medial’deki proc.
palatinus’lari ile damagin sekillenmesine katkida
bulundugu saptandi. Bunun vyani sira; o0s
intermaxillare, os zygomaticum, os palatinum ve os
nasale’yle de temas halinde olduklari gézlendi (Sekil

4).
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Sekil 4. Karatavukta os maxilla’nin lateral’den

gorunima.

Figure 4. Lateral view of maxilla in blackbird.

a. Os maxilla, b. Os intermaxillare, c. Os nasale, d. Os
frontale.

Os zygomaticum

Ust gaganin arka lateral kisminda; caudal’den
cranial’e dogru os jugale ve os quadratojugale ve os
maxilla’nin proc. jugalis’i ile birleserek, lateral’de
karsilikh olarak ince, uzun ve gubuk seklinde bir kemik
olarak seyrettigi ve caudal’inde, os quadratum ile
eklemlestigi tespit edildi (Sekil 5).

Sekil 5. Karatavukta os zygomaticum’un lateral’den
goérunima.

Figure 5. Lateral view of os zygomaticum in blackbird.
a. Proc. jugalis, b. Os jugale, c. Os quadratojugale,

I. Os maxillare, Il. Os quadratum.

Os palatinum

Os palatinum’un; Ust gaganin ortasinda; os
pterygoideum ile os maxillare arasinda medial’e
doniik konkav olusturarak; yan yana paralel bir
sekilde uzanan ¢ubuk seklinde kemik bir plaka olarak
yer aldigi ve aralarinda yarik seklinde olusturduklari

bosluk ile nares posterior'u sekillendirdikleri tespit
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edildi. Ayrica bu kemiklerin; rostral kisimda, os
maxillare ile caudal kisimda ise os pterygoideum ile
kaynastiklari gorildi. Os palatinum’un medial’e
doniik konkav yapisi sonucu; fossa ventralis’in
olustugu, paralel uzanan her iki kemik plakasinin
caudo-lateral kisimlarinin simetrik bir sekilde ve

belirli bir agida yer aldiklari gorildi (Sekil 6).

i
Sekil 6. Karatavukta os palatinum’un
gorinimd.
Figure 6. Ventral view of os palatinum in blackbird.
I. Os palatinum, Il. Os maxillare, Ill. Os pterygoideum

ventral’den

a. Os palatinum’'un proc. maxillaris’i, b. Os
palatinum’'un  proc. pterygoideus’'u, c. Os
palatinum’un fossa ventralis’i, d. Os palatinum’un
angulus caudolateralis’i, e. Nares posterior.

Os pterygoideum

Os pterygoideum’un; Ust c¢enenin median
dizleminden caudal koselere dogru capraz olarak
uzanmis karsihkli simetrik bir sekilde yer alan gubuk
seklinde kisa ve dayanikli bir yapiya sahip ‘Y’ harfi
seklinde yer alan kopri vazifesinde bir kemik oldugu
tespit edildi. Bu kemigin rostral’de birlesen ¢apraz
uclari median’da os palatinum ile buranin Gstiinde ise
os sphenoidale ile eklemlestikleri goriildi. Bununla
birlikte; caudal kdselere dogru median’dan c¢apraz
olarak uzanan uglari iist ¢genenin lateral sinirinda, os
guadratojugale’nin  medial'inde ayni zamanda
mandibula’nin caudal’inin dorsal’inde; os quadratum

ile eklemlestikleri saptandi (Sekil 7).
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Sekil 7. Karatavukta os pterygoideum’un lateral’den
goérunima.

Figure 7. Lateral view of os pterygoideum in
blackbird.

I. Os pterygoideum, lll. Os sphenoidale, IV. Os
quadratum, V. Mandibulae

a. Os quadratojugale.

Os vomer

Os vomer’in, nares posterior'da, os palatinum
kemikleri arasinda medial olarak gekirdek seklinde,
kiguk ve rudimenter yapida yer aldiklari goériilda. Bu
kemigin; caudal’de os sphenoidale, rostral’de ise os

maxillare’yle kaynastiklari tespit edildi (Sekil 8).

Sekil 8.
goérinumu.
Figure 8. Ventral view of os vomer in blackbird.
I. Os vomer.

Karatavukta os vomer’'in ventral’den

Os quadratum

Os quadratum’un, kafatasinin caudo- lateral
kisminda dort koseli ve kareye benzer sekilde os
temporale ile mandibula arasinda kopri vazifesi
gorerek baglanti saglayan bir konumda oldugu

gorildi. Uzerinde orbital bolgeye dénik proc.

orbitalis, squama temporale’nin eklem olugu ve
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oticum eklem uzantisiyla kaynasan proc. oticus;
mandibula ve os quadratojugale ile de birlesmede rol
oynayan proc. mandibularis adi verilen {i¢c uzantiya
sahip oldugu belirlendi. Ayrica medial’inde; os

pterygoideum ile kaynastiklari gorildi. Lateral

kisminda; squama temporale’den uzanan proc.
zygomaticum’un varligi saptandi. Ventral boliminde
ise; condylus lateralis, condylus medialis ve bunlarin
arasinda sulcus interconylaris ile arkasindaki
condylus caudalis adi verilen gikintilar tespit edildi

(Sekil 9).

Sekil 9. Karatavukta os quadratum’un lateral’den
goérunuimd.

Figure 9. Lateral view of os quadratum in blackbird.
I. Os quadratum, Il. Os pterygoideum, Ill. Mandibula,
IV. Os quadratojugale, V. Squama temporalis

a. Proc. orbitalis, b. Proc. oticus, c. Proc.

mandibularis, d. Proc. zygomaticus.
Os ethmoidale

Os ethmoidale’nin, orbita’nin genislemis yapisi
sonucu 6ne dogru yer aldigindan neurocranium’un
kapsami disinda kaldig1 belirlendi. Os lacrimale’nin
medial tarafindaki nasal ve frontal kemiklerin ventral
tabaninda horizontal olarak bulunan os ethmoidale;
lamina cribriformis kismi ile septum interorbitale’nin
olusumunda rol alan ve buranin cranial kisminda
vertikal olarak septum nasi ile eklem yapan lamina
perpendicularis’den olusmaktaydi. Ayrica ventral
boliminin lateral kisminda; kérelmis ve oval sekilli
proc. ethmoidalis mevcuttu. Septum
interorbitale’nin, dorsal’inde fonticuli interorbitalis,
fonticuli interorbitalis’in caudal kisminin ventral’inde
biyik bir sekilde for. opticum’un yer alyordu (Sekil

10).
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Sekil 10. Karatavukta os ethmoidale’nin lateral’den
goérunima.

Figure 10. Lateral view of os ethmoidale in blackbird.
I. Os pterygoideum, II. Os lacrimale,

a. Os ethmoidale, b. Processus ethmoidales, c.
Septum interorbitale, d. Fonticuli interorbitales, e.
Fonticuli orbitocranialis, f. Foramen opticum.

Mandibula

Mandibula’yl meydana getiren, sag ve sol lateral
kollarinin 6nde tekli kemik olan os dentale ile
kaynasarak, alt cenenin iskeletini sekillendirdikleri
goruldi. Mandibula’y sekillendiren bu kollarin her
birinin erken doénemde kaynasan ve sinirlari net
olarak saptanamayan ikincil kemiklerden olusmasi
sebebiyle; tek bir kemik gibi gérinmekteydi. Bu
kemikler; onden arkaya dogru; os dentale os
oparculare, os complamentare, os supraangulare, os
articulare ve os angulare’den meydana gelmekteydi.
Bu olusumdaki kemiklerden; os angulare’nin, biri
medial’e yonelik olan proc. angularis internus, digeri
ise caudal tarafta ventral’e donik konveks yapida
olan proc. angularis posterior adi verilen iki ¢ikintiya
sahip olduklari gozlendi. Boyun bdlgesine dogru
yonelen olan os articulare’lerin; ¢ene ekleminin
olusumunda eklem yizi olusturduklari ve geriye
yonelik proc. articularis’e sahip olduklari belirlendi.
Ayrica ¢ene ekleminin olusumunda rol alan os
quadratum’un ventral'inde mandibula’ya doniik
ylizeyinde yer alan condylus’larin; mandibula’nin
caudal’inde Ust ¢eneye donik yilzeyinde yer alan;

medial’deki cotyla medialis ile lateral’deki cotyla

lateralis’leri araciligiyla da condylus’larin
yerlesmeleri icin eklem yiizeyi olusturduklari tespit
edildi. Bununla birlikte mandibula’nin caudal

bolimiinde ice yonelik proc. mandibularis medialis
ile disa donilik proc. mandibularis lateralis’in varligi
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saptandi. kas
kabartisi

yuzeyinde ise canalis mandibularis’in giris deligi olan

Os supraangulare ylizeyinde ise;

ile kas g¢ikintisinin oldugu, ayrica ig

for. mandibula’nin yer aldigi tespit edildi (Sekil 11).

Sekil 11. Karatavukta mandibulae’nin lateral’den
gorinimd.

Figure 11. Lateral view of mandibulae in blackbird.

I. Os angulare, Il. Os articulare, Ill. Os supraangulare,
IV. Os complamentare, V. Os oparculare, VI. Os
dentale

a. Cotyla medialis, b. Cotyla lateralis, c. Proc.
mandibularis lateralis, d. Proc. mandibularis medialis,
e. Proc. articularis, f. Foramen mandibula.

Os hyoideum

Os
olusturan basihyoideum ile buna bagh iki lateral kol

hyoideum’un,  govdesinin  merkezini

olan ramus hyoideum ve caudal kisma dogru uzayan
urohyale adi verilen kigtk bir ¢ikintidan meydana
geldikleri, ayrica rostral kisminda ise; os
entoglossum’un goévde kismina eklenmis oldugu
belirlendi. Bu kisimlardan basihyoideum’un cubuk

seklinde; os entoglossum’un ise, kiirek sekline benzer

bir yapida olduklari gorilda (Sekil 12).

Sekil 12. Karatavukta os hyoideum’un ventral’den
gorinumd.

Figure 12. Ventral view of os hyoideum in blackbird.
a. Basihyoideum, b. Ramus hyoideum, c. Urohyale

I. Os entoglossum.
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TARTISMA ve SONUC

Kusglarin bas iskeleti omurgali canhlar grubu
(19).

Kanatlilarda; palaeognath, schizognath, desmognath

icerisinde en fazla 0Ozellik gosterendir

ve aegithognath olmak lzere dort gesit kafatasi tipi

(1).

kafatasi; os vomer, enine geliserek boyundan daha

oldugu bildirilmektedir Karatavuk kusunda
buyiuk ve son kisimlarina dogru kaynasmis yapida

oldugundan; aegithognath kafatasi tipine sahip
olduklari tespit edildi.
(19-21)

lacrimale, os nasale, os premaxillare, os maxillare, os

Literatlirde viscerocranium’un; o0s
zygomaticum, os palatinum, os pterygoideum, os

vomer, os quadratum, mandibulae ve os
hyoideum’dan olustugu, ayrica os ethmoidale’nin;
orbita’nin baskisiyla kafatasinin 6n kismindaki nasal
bolgeye kaydigindan neurocranium sinirlari digina
ciktigl ve bu kemiginde splanchnocranium bolimu
icerisinde yer aldigi bulgulari karatavuk kusunda da
gozlendi.

intermaxillare ile

Literatirde (19-21);

mandibulae’nin diger kemiklere gére daha uzun ve

0os

gicli oldugu bildirimi, calismanin bulgulari ile

uyumluydu. Eklemlesme yapilari

splanchnocranium’u  olusturan kemiklerin kendi
aralarindaki yaptiklari hareketli eklemlerin yani sira,
neurocranium kemiklerinin de hareketli eklem
sekillendirdikleri bilgisi (19-21) calismada da tespit
edildi. Splanchnocranium’un alt ve st cenelerin
sekillenmesinde rol aldigi ve dislerin bulunmadigi
belirtilmistir (20,21). Karatavuk kusunda da dislerin
bulunmadigi gorilda.

Os lacrimale’nin, os ethmoidale’nin lateral’inde
yer aldigi ve orbita’nin nasal ve ventral kenarlarini
(6,7,19-21), bu

calismanin bulgulari ile benzer oldugu belirlendi. Os

sekillendirdikleri  bildirimleri

lacrimale’nin; tavuk, glivercin ve bildircin gibi
kuslarda kiicik ve orbital kenarla birlesmis sekilde,
camurcunda oldukga belirgin, 6rdek ve kazda yassi ve
blyluk yapida olduklari bildiriimektedir (6,7,19-21).
S6z konusu kemigin karatavuk kusunda; tavuk,
glvercin ve bildircinda goriildiga gibi oldugu, bunun

yani sira oval ve kit bir sekilde sonlandigl tespit
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edildi. Literatiirde (6,19-21), 6rdek, kaz ve gamurcun

gibi  kuslarda ayrica caudal'e donik proc.
lacrimalis’lerinin bulundugu ifade edilmekte ve bu
¢ikintinin ayni zamanda proc. orbitalis’e ¢ok yakin
oldugu ve orbita’yl cevreleyerek, orbita kisminda i¢
halka belirtilmektedir.

Karatavuk kusunda ise; tavuk, glivercin ve bildircinda

meydana  getirdikleri
oldugu gibi proc. lacrimalis’in gelismemis oldugu ve
bu i¢ halkalari olusturmadiklari belirlendi.

Os nasale’nin, cavum nasi’'nin dorsal ve lateral
sinirlarinin genis bir kismini olusturdugu bulgulari
(6,19), calisma materyalinde de ayni sekilde oldugu
gorildi. Kizil sahin (Buteo rufinus) kusunda gozlenen
cavum nasale’nin orimcek agi gibi doldurulmus
yapisinin  (9), karatavuk kusunun cavum nasale
kisminda olmadigi tespit edildi. Burun deliklerinin st
kenarinin proc. intermaxillaris, agizdan uzak olan
kose ve taban kisminin ise proc. maxillaris ile
sekillendikleri bildirimlerinin (6,19-21), bu calisma
icin de gecerli oldugu tespit edildi.

Kizil sahin (Buteo rufinus) kusunda (9), glicli bir
yap! kazanmis asagl dogru kanca seklinde kivriimis
olan os intermaxillare’nin; karatavuk kusunda ise
asagl dogru hafif kivrik sekilde oldugu gozlendi. Os
intermaxillare’nin, proc. palatinus, proc. maxillaris ve
proc. frontalis adi verilen lGg¢ dnemli gikintiya sahip
oldugu bildirilmistir (6,19). Karatavuk kusunda da
benzer Proc. palatinus’larin,

bulgular gozlendi.

gamurcun kusunda ortada kaynasarak damak
tabakasi ile aralarinda uzunlamasina daralan bir yarik
olusturduklari (6,19), 6rdek ve kazda da ortada
kaynastiklar fakat bir damak tabakasi olusturacak
sekilde aralarinda oval bir delik ya da kisa yarik
seklindeki olusumlarin bulundugu ve baska bosluk
bulundurmadiklari rapor edilmistir (19). Karatavuk
kusunda ise proc. palatinus’larin tavuk ve
glvercinlerdekine benzer sekilde dar bir yapida
olduklari ve bunun sonucunda aralarinda genis bir
yarik sekillendirdikleri tespit edildi.

Os intermaxillare’nin dorsalde proc. frontalis’i
ile os nasale’nin proc. intermaxillaris’inin, ventral
kisminda ise os intermaxillare’nin proc. maxillaris’i ile

os nasale’nin proc. maxillaris’inin kaynasarak burun
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deliklerini  sekillendirdikleri  bulgulari  (6,19),
karatavuk kusunda da ayni sekilde gorildu.
Os maxilla’nin  Ust gaganin caudo- lateral

bolgesini ve medial’deki proc. palatinus’lari ile de
katkida
bilgisinin (6,19-21), karatavuk kusu icin de gecerli

damagin  sekillenmesine bulunduklar
oldugu gozlendi.
Os

kisminda ince, uzun ve gubuk seklinde olduklari ve

zygomaticum’un, Ust gaganin lateral
caudal bolgesinde os quadratum ile eklem yaptiklar
bildirimleri (6,19-21), arastirma materyalinde de ayni
sekildeydi.

Os palatinum’un, Ust gaganin ortasinda, os
pterygoideum ile os maxillare arasinda medial’e
doniik konkav olusturarak, yan yana paralel bir
sekilde uzanan ¢ubuk seklinde kemik bir plaka olarak
yer aldigi ve aralarinda yarik seklindeki bosluk ile
(6,19)

bulgusunun, karatavuk kusunda da ayni sekilde

nares posterior'u sekillendirdikleri
oldugu gorilda.

Os pterygoideum’un kisa ve yassi sekilde olan
kuvvetli bir yapiya sahip olduklari ve rostral’de os
palatinum, Gst kisimda os sphenoidale, caudal’de ve
alt
bildirilmektedir (6,19-21). Karatavuk kusunda ise bu

bilgilere

kissmda os quadratum ile eklemlestikleri

paralel olarak; UGst c¢enenin median
dizleminden caudal koselere dogru capraz olarak
uzanmis karsilikli simetrik bir sekilde yer alan ¢ubuk
seklinde kisa ve dayanikli bir yapiya sahip ‘Y’ harfi
seklinde yer alan bir kemik oldugu saptandi. Ayrica,
bu

median’da os palatinum ile buranin Ustlinde ise os

kemigin rostral’de birlesen c¢apraz uglari

sphenoidale ile eklemlestikleri belirlendi. Bunun yani
sira caudal koéselere dogru median’dan ¢apraz olarak
lateral sinirinda, os

uzanan uglari st ¢enenin

quadratojugale’nin  medial'inde ayni zamanda
mandibula’nin caudal’inin dorsal’inde, os quadratum
ile eklemlestikleri gorulda.

Os vomer’in, kaz ve 6érdek gibi kuslarda ince bir
kemik levha seklinde oldugu, ayrica kaz, ordek ve
camurcun’da nares posterior’'u ikiye ayirdiklari,
bunun yani sira bildircinda belirgin, glivercin ve

tavukta ise oldukca kiigik ve rudimenter olduklar
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bildirilmektedir (6,7,19-21). Karatavuk kusunda ise
glvercin ve tavukta gozlendigi gibi ¢cekirdek seklinde,
kiigik ve rudimenter yapida olduklari saptandi.
rostral’de os maxillare ile

Ayrica, bu kemigin

caudal’de ise os sphenoidale ile kaynastiklari
bilgisinin (6,19-21), karatavuk kusu icin de gecerli
oldugu belirlendi.

Os

ramushyoideum, urohyale adi verilen kisimlardan

hyoideum’un; basihyoideum,
olustugu ve ayrica os entoglossum’un da gévde
kisminda bulundugu bilgisi (19-21), calismada da ayni
edildi. Bu

basihyoideum’un, érdek ve kazda yassi sekilde; tavuk

sekilde oldugu tespit kisimlardan
ve guvercin gibi evcil kuslarda ise cubuk seklinde (19),
papaganda ise lateral kisimlardan lggen seklinde
yassilasmis ve median’da sagittal bir crista halinde
olduklari, buna karsihk muhabbet kuslarinda ise
yanlardan basik bir crista bigiminde olduklari ifade
(10).

basihyoideum’un, tavuk ve glivercinlerde oldugu gibi

edilmektedir Karatavuk  kusunda ise
cubuk seklinde oldugu tespit edildi.

Sonug olarak; arastirma, sistematikte 6nemli bir
yeri olan kuslardaki kafatasi sekillerinin
karsilastiriimasi alaninda ¢alisan bilim insanlarina
yararlanabilecekleri gorsel materyalleri saglamanin
yani sira, literatlirdeki karatavuk kusu cranium’larinin
bilgi

giderilmesine de katki saglayacaktir.

makro- anatomik dlzeydeki eksikliklerinin
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Yazarlar, ¢ikar ¢atismasi olmadigini beyan eder.
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Oz: Bu calismada, Van ilindeki koyunlarda Coenurus cerebralis’in yayginligi ve mevsimsel insidensi ve coenurosisli hayvanlarda
kan serumu Enolaz enzim seviyeleri ELISA testi ile arastirilmistir. incelenen hayvanlarin %64.7’si (241 koyunun 156’si) C.
cerebralis yoninden pozitif bulunmustur. Enfeksiyon orani koglarda %35.7, disi koyunlarda %29 olarak tespit edilmistir.
Coenurosis, 0-1 yas araligindaki koyunlarda %46.9 olarak goriliirken 2 yas Ustlindeki hayvanlarda bu oran %17.8 olarak
belirlenmistir. C. cerebralis kistlerinin %32.1 sag, %46.8'nin sol hemisferine, %12.2’ sinin beyinin her iki yarimina birden,
%5.1’inin cerebelluma ve occipital bolgeye ise %3.8 oraninda yerlestikleri gozlemlenmistir. Kistlerin beynin her iki lobunda
birden yaygin olarak yalnizca erkeklerde gozlenmesi (disilerde 0, erkeklerde 19 adet kist) istatistiksel olarak 6nemli
bulunmustur (P<0.05). C. cerebralis’in en yuksek Kasim ayinda (%10.4), en az ise Mayis ayinda (%2.1) goruldugu tespit
edilmistir. incelenen toplam 80 (40 disi, 40 erkek koyun) hayvanin kan serumlarindaki Enolaz seviyeleri 5.44-84.96 ug/l olarak
belirlenmistir. Klinik belirti gdsteren hayvanlarin tamaminda Enolaz enzimi ylksek bulunurken; semptom gostermeyenlerde
sonuglar Cut-off sinirlari igerisinde oldugu gorilmustir. Sonuglar istatistiksel olarak anlamli bulunmustur (P<0.05). Ayrica
istatiksel olarak disi ve erkekler arasinda anlamh bir fark bulunamamistir. Sonugta Enolaz enziminin, coenurosiste klinik
belirtileri gdsteren koyunlarda teshiste yardimci bir parametre olarak kullanilabilecegi kanaatine variimigstir.

Anahtar Kelimeler: Coenurus cerebralis, Enolaz, Koyun, Prevalans, Taenia multiceps.

Prevalence of Coenurus Cerebralis in Van, Turkey and the Significance of the
Enolase (NSE) Enzyme as a Supporting Parameter in the Diagnosis of
Coenurosis

Abstract: This study investigated the prevalence of Coenurus cerebralis in sheep in the province of Van, Turkey, its seasonal
incidence and serum Enolase enzym levels with ELISA method. 64.7% of the examined animals (156 out of 241 sheep) were
found to be positive in terms of C. cerebralis. The rate of infection was found to be 35.7% in male and 29% in female sheep.
While coenurosis was seen by 46.9% in sheep in the age range of 0-1 year, it was determined to be seen by 17.8% in sheep
over the age of 2 years. Coenurus cysts, 32.1% were in the right hemisphere of the brain, 46.8% were in the left hemisphere,
12.2% were in both hemispheres, 5.1% were in the cerebellum and 3.8% were in the occipital region. It was a statistically
significant finding that the incidence of the cysts in both hemispheres was found only in males (female: 0 cysts, male: 19
cysts) (P<0.05). Coenurus cysts was seen the most frequently in November (10.4%), while it was seen the least frequently in
May (2.1%). In the sheep with coenurosis Enolase levels in the blood serum of the total of 80 (40 females, 40 males) animals
that were found in the range of 5.44-84.96ug/l. Enolase enzym levels were found to be high in all animals with clinical
symptoms. In patients with no symptomes, the results were found to be within the Cut-off limits. The results were statistically
significant (P<0.05). Moreover, there was no significant difference between the males and the females. As a result, it was
concluded that the enolase enzyme can be used as an auxiliary parameter in the diagnosis of sheep with clinical signs of
coenurosis.

Keywords: Coenurus cerebralis, NSE, Prevalence, Sheep, Taenia multiceps.
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GiRiS

T aenia multiceps‘in son konaklari képek, tilki, Coenurus  cerebralisin ~ (C.  cerebralis)
kurt ve c¢akal gibi karnivorlar olup son Etiyopya’daki koyunlarda yayginhgi %2.5 -%4.5 olarak

konaklarda ince bagirsaklara yerlesmektedir. T.
multiceps’in larva formu olan Coenurus cerebralis (C.
cerebralis) ara konak olarak basta koyun nadiren kegi,
sigir, geyik, domuz, deve, at gibi otcullarda, cok ender
olarak da insanlarda beyin ve omurilige yerleserek,
kist olusturmakta ve vyerlestigi yerde agir hasar
meydana getirerek ara konagin olimiine sebep
olmaktadir (1).

Hayvanlar arasinda diinya ¢apinda yaygin olarak
gorilen coenurosis, ciftlik hayvanlarinin  énemli
hastaliklarindan biri olarak koyun ve kegi surilerinde
yuksek ekonomik kayiplara sebep olmaktadir. Taenia
multiceps yumurtalarinin rastlantisal olarak insanlar
tarafindan kontamine yiyecek ve su ile birlikte
alinmasi ve insanlarda da hastalik olusturabilmesi
zoonoz hastaliklar arasinda da énemini artirmaktadir
(2).

Coenurus Kkistlerinin beyindeki yerlesimlerine
yonelik yapilan histopatolojik calismalarda, kistin
yerlestigi bolgede, olusturdugu basing atrofisi
sebebiyle, doku hasari, belirgin hiperemi, damarlar
cevresinde dev hicreler ile mononiklear hiicre
infiltrasyonu, mikrogliozis ve astrositozis ve
noronlarda dejenerasyon gibi bulgulara rastlanildig
belirtiimektedir (3,4).

Koyunlarda Coenurus cerebralis (C. cerebralis)

beyin ve omurilige yerlesim gostermekte olup, kistin

koyunlarda vyerlestigi bolgeler ile ilgili yapilan
¢alismalarda larvanin genelde serebral hemisferde
goraldigu  kaydedilmistir. Bununla birlikte C

cerebralis’in yerlesmek igin beyinde parieto-occipital

bolgeyi tercih ettigi konuya iliskin raporlardan

anlasilmaktadir. Yapilan ¢alismalarda Coenurus

kistlerinin ~ bliyik 6lgide koyunlarin serebral

hemisferinde (%83) ve daha ¢ok sag tarafta yerlestigi
(%77.8) belirtilmistir. Bazi arastiricilar koyunlarin
cerebellumunda C. cerebralis’e rastlamadiklarini
ifade ederlerken, bazilari ise paraziti cerebellumda

%9.93 oraninda gordiiklerini kaydetmislerdir (5,6,7).
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ifade edilmektedir (8,2). iran’ da koyunlarda yapilan
bir ¢alismada coenurosisin %18.65 oraninda yaygin
(9). Hindistan’ da
gerceklestirilen bir calismada C. cerebralis prevalansi
%12.30 olarak belirtilirken (10), Urdin’ de C
cerebralis’ in yayginhigl %3 olarak bildirilmistir (11).

oldugu tespit edilmistir

Tirkiye’ de gergeklestirilen birka¢ calismada
(C yayginligi
bildirilmistir. Bu ¢alismalardan biri Uslu ve Glgli’niin
2004-2005 yillarinda
¢ahismadir. Bu c¢alismada C. cerebralis’ in erkek
%18.57 ve disi %15.21
oraninda yaygin oldugunu bildirilmistir (7). Gicik ve
(12) bir
¢alismada coenurosisli koyun orani %15.5 olarak
(13) Kirikkale

saghkli  gorinen

Coenurus cerebralis’in cerebralis)

Konya’da gergeklestirdigi

koyunlarda koyunlarda

ark. Kars bolgesine gergeklestirdikleri

belirtilmistir. Gokpinar ve Yildiz
klinik

hayvanlarda yaptiklari bir calismada C. cerebralis’ in

bolgesinde bakimdan
yayginligi %12 olarak bildirmislerdir.

iran’ da yapilan bir calismada, Coenurus
cerebralis (C. cerebralis) kistlerinin beyindeki lokalize
oldugu bolgelere bakildiginda %54.63 sol, %40.20 sag
loba ve %5.5 oraninda cerebelluma vyerlestigi
kadar

enfeksiyonun en fazla (%42.02) gorildGgi yine

belirtilirken; 2 vyasina olan koyunlarda

enfeksiyonun en yiiksek seyrettigi ay Mart ve en
ay ayl
belirtilmistir (9). Etiyopya’da yuritilen bir calismada

dusik goraldigu ise Haziran olarak
ise, kistlerin %57 oraninda beynin sag lobuna, %43’
niin sol loba ve %4’ niin de cerebelluma yerlestigi
kaydedilmistir (8). Urdiin’de yapilan bir baska
calismada, koyunlarin beyinleri incelenmis ve
kistlerin tamami 0-2.5 yas grubundaki hayvanlarda
gozlendigi bildirilmistir. Coenurosis’in en yiksek
seyrettigi ayin Subat en disuk goruldigu ay ise
Haziran ayi olarak tespit edildigi bildirilmistir (11).
Desouky ve ark. (14) tarafindan gergeklestirilen
bir g¢alismada, coenurosisli 25 koyun ve keginin

beyninde sekillenen kistlerin %48'nin sol, %40’nin sag
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hemisferde ve %12’sinin cerebellumda sekillendigi
arasinda,

fark
bulunmadigini da bildirmisler. Uslu ve Gugli (7)

belirtilmistir. Hayvanlarin yaslari

enfeksiyona duyarhhk bakimindan
yaptiklari calismada, kistlerin 75’nin beynin sol ve
66’sinin beynin sag hemisferine yerlestigini bildirmis
olup, Cerebelluma ise %9.93 nispetinde yerlesim
oldugunu gozlemlemislerdir.

Kars bir ¢alismada,
%96.7

cerebellum’da ise %3.3 nispetinde lokalize oldugu

ilinde gergeklestirilen

kistlerin ~ cerebral  hemisferlerde ve
bildirilmistir. Enfeksiyon orani 1 yasindakilerde %15,
2 vyasindakilerde %21.7 ve 3 vyas ve yukarisi
koyunlarda %11.4 olarak tespit edilmistir (12).
Kirikkale ilinde nekropsi sonucuna gore incelenen
100 koyun (%12)

Coenurus cerebralis’e (C. cerebralis) rastlanildigi;

beyninin  12'sinin beyninde
disilerde bu oran %24 erkeklerde ise %8 olarak
belirtilirken, enfekte koyunlarin %50’sinin 2 yas
bildirilirken, 3

grubundakilerde enfeksiyon orani sirasiyla %13.3 ve

araliginda oldugu ve 4 vyas
%16.7 olarak tespit edilmistir. Yapilan galismada 1
yasindakilerde enfeksiyona rastlanilmamistir. Yapilan
nekroskopik muayene sonucunda kistlerin %83.3’
%16.7’

cerebelluma yerlestigi bildirilmistir (13).

iniin cerebral hemisferlerde, sinin ise

Uzun yillar boyunca, enolaz sadece ¢ozlndr bir
sitozolik glikolitik enzim olarak kabul edilmistir. Fakat
son zamanlarda yapilan calismalar, enolazin farkli
dagihmi ve biyolojik islevleri olan bir protein
oldugunu gostermistir. 14.3.2. proteini kesfedildikten
sonra glikolitik enolaz (2-fosfo-D-gliserata hidrolaz)
aktivitesine sahip oldugu bulunmus ve Neuron
Spesifik Enolaz (NSE) olarak adlandirilmistir. NSE
asidik (PH 5.0) ve suda ¢0zlinebilir bir proteindir;
baslica noronlar, baslica kok gangliyonlari, otonom
gangliyonlar ve noroendokrin sistemde lokalizedir.
hidrolaz)

icerisinde fosfofenol piruvat'in (PEP) 2 fosfo-D-

Enolaz, (2-fosfo-D-gliserata glikolizis
gliserata (PGA) dehidrasyonunu katalize eden bir
cesit glikolitik enzimdir ve ayni enzim, glikoneogenez
sirasinda PEP'in PGA'ya hidratasyonunu katalize

eder. NSE sinir sisteminin hiicresel farklilasmasinda
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rol oynar. Bu nedenle sinir sistem ve néroendokrin
sistem gelismesinde ve bozukluklarinda énemli rol
oynar (15,16,17,18).

Neuron Spesifik Enolaz (NSE) son zamanlarda
iskemik beyin hasarlarinda ve beyin travmalarinin
bir
degerlendirilmektedir (19).

tespitinde biyomarker olarak
Bu calisma ile Van ilindeki koyunlarda coenurosis’in
varligini, mevsimsel yayginligini ve Neuron Spesifik
Enolaz (NSE) enziminin pratikte saha kosullarinda bu
hastaligin teshisinde kullanilip kullanilamayacaginin

tespit edilmesi amaglanmistir.

MATERYAL ve METOT

Subat 2016-Ocak 2017 tarihleri arasinda her
hafta Van Belediye Mezbahasina gidilerek kesime
getirilen koyunlardan 5 adet disi ve erkek olmak
lizere, toplam 241 (135 erkek, 106 disi) koyunun
kesim oncesi protokol kayitlari (Yas, cinsiyet ve kulak
numarasi) tutulmus, genel muayeneleri yapilmis ve
ayni hayvanlardan 10 cc’lik tiplere kan alinmistir.
Kesim o©ncesi yapilan muayenelerinde hayvanlarin
30’unda coenurosise yonelik klinik belirtiler (kendi
etrafinda donme, boynunu bir tarafta tutma, korlik
ve sallantili ylriyas) tespit edilmistir. Kesim oncesi
muayenesi yapilirken coenurosis ile karisabilecek
hastaliklar da g6z 6niinde bulundurulmustur. Kesim
sonrasi kayitlari tutulan koyunlarin kelleleri Yiiziincu
Yil Universitesi Veteriner Fakiiltesine getirilerek
laboratuvar ortaminda Coenurus cerebralis (C.

cerebralis) yoninden nekropsi ile muayene
edilmistir. Nekropsi sonucu beyinde C. cerebralis kisti
bulunduran kronik coenurosisli 80 (40 disi, 40 erkek)
koyunun kan serumlari, Enolaz enzimi seviyesi
dlgiilmesi bakimindan, -20 ‘C’ de kullanilincaya kadar
Yukarida
yontemle Cut-off degeri belirlemek lzere, beyninde

kisti

muhafaza edilmistir. belirtilen ayni

C. cerebralis bulundurmayan ve saglkli
gorinimli 8 koyundan (4 disi, 4 erkek) kan 6rnekleri
alinmis ve kan serumlari muhafaza edilmistir.

Pozitif olarak bulunan kan serumlarinin Enolaz

enzim seviyeleri Sheep Neuron-Specific Enolase
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(NSE) ELISA kiti (Cat No: YLAO100SH) kullanilarak
Olculmdstar.

Bu calisma Van Yuziinci Yil Universitesi BAP
birimi tarafindan desteklenmistir ve etik kurul onayi
gerektirmeyen

calisma kapsaminda

degerlendirilmistir. Proje No: No: 2015-VF-B333

istatistiksel Analiz
istatistiksel Analiz: SPSS 21 ve Z testi istatistik

paket programi ile gerceklestirilmistir.
BULGULAR

Yapilan sonucunda toplam 241

koyunun 156" sinin (%64.7) beyninde Coenurus

nekropsi

cerebralis (C. cerebralis) kistlerinin mevcut oldugu
gorilmistir. 70/241 (%29) disilerde ve 86/241
(%35.7) erkek bireylerde Coenurus Kkistleri tespit

edilmistir.
Tablo 1. Coenurus kistlerinin disi ve erkek
hayvanlarda varligi ve hayvanlarin yaslarina gore
istatistigi.

Table 1. Presence of Coenurus cysts in male and
female animals and statistics of animals according to

iki Oran igin Test ve Cl (Gliven araligi)

Ornek X N Ornekp

1 651780.365169

2 43 63 0.682540

Fark=p(1)-p (2)

Yaklagik fark: -0.317371

Fark igin 95% Cl: (-0.452334; -0.182408)

Fark igin Test = 0 (vs # 0): Z = -4.61 P-Degeri =
0.000

Fisher’s exact test: P-Degeri = 0.000

Pozitiflik oranlari agisindan yas gruplari arasinda
istatistiki olarak anlamh fark bulunmustur (Z=-4.61,
P<0.05) (Tablo 2).

Kistlerin yerlesim bolgelerine gore
degerlendirildiginde sag loba %32.1, sol loba %46.8,
hem sag hem de sol lob birlikte %12.2, cerebellumda
%5.1 ve occipital bolgeye %3.8 oraninda kistlerin

yerlestikleri gozlemlenmistir (Tablo 3).

Tablo 3. Coenurus kistlerinin beyinde vyerlesim
boélgelerine gore istatistigi.
Table 3. Statistics according to settlement of
Coenurus cysts in the brain.

their ages. Disi Erkek p.
Sol Lob 35 38 .469
POZITIF  NEGATIF p. Sag Lob 27 23 116
DisI 70 36 ,001 Sag+Sol Lob 0 19 .001
ERKEK 86 49 ,001 Beyincik 5 3 .318
0-1 YAS 113 65 ,001 Occipital bolge 3 3 .799
2-3 YAS 43 20 ,001 TOPLAM 70 86

istatistik sonucuna gére Coenurus cerebralis (C.
cerebralis) kistlerinin disi ve erkek koyunlarda

bulunusu ve farklh vyas gruplarinda Coenurus
kistlerinin varhg arasindaki fark P<0.05 anlamli
bulunmustur (Tablo 1).

Yas olarak degerlendirildiginde 0-1 yas arasi
113/241 (%46.9) koyunda kistler bulunurken; 1 yas
Ustl 43/241 (%17.8) koyun Coenurus cerebralis (C.

cerebralis) yoninden pozitif bulunmustur.

Tablo 2: 1 yas ve >2 vyas gruplarinin pozitiflik
oranlarinin karsilastirlmasi icin z oran testi.

Table 2: Z ratio test for comparison of positivity rates
of 1 year old and> 2 age groups.
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Coenurus kistlerinin cinsiyete gobre beyinde
yerlestikleri bolgeler arasinda istatistik olarak anlamh
fark bulunmustur. Bolgelere gore pozitiflik durumu
cinsiyet agisindan degislik gostermektedir. (P<0.05)
(Tablo 3).

Coenurus cerebralis’in (C. cerebralis) en sik
gorlldugi ay Kasim ayl %10.4 olarak, daha sonra
bunu takiben Ekim %8.3 olarak, Aralik ve Eylll ayi ise
%7.5, Ocak %5.8, Agustos %5.4, Subat %4.6, Temmuz
%4.1, Mart %3.7, Nisan %2.9, Haziran %2.5, Mayis ise
%2.1 olarak tespit edilmistir.

Test sonuglarina gore, 80 koyunun 30’unda
(%37.5), kan serumu NSE dizeyi yiksek bulunurken;
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50 (%62.5) hayvanda enzim seviyesi Cut-off sinirlari
icerisinde oldugu gorulmdistir (Tablo 4).

Tablo 4. Disi ve erkek hayvanlar arasinda kan
serumunda Olglilen Enolaz enzim seviyesi istatistigi.
Table 4. Statistics of Enolase enzyme levels between
female and male animals.

Toplam istatistik
Cinsiyet N Anlam Std. Sapma Std. Hata

Deger Disi 40 60.8373 7.67676 1.21380
g Erkek 40 60.2010 15.13942 2.39375
St Sttt
Disi (M=60.83, Ss= 7.67) ve erkeklerin

(M=60.20, Ss=15.13) ortalamalari agisindan fark olup
olmadigi bagimsiz 6rnekler t testi (independent t
test) ile test edilmistir;

t (57,812)=,237, p=,813. P>0.05 oldugundan
degeri agisindan erkek ve disi koyunlar arasinda

istatistiksel olarak fark bulunmamaktadir.

Tablo 5. Tim koyunlarda kan serumlarinda olgilen
Enolaz enzim seviyesi istatistigi.

Table 5. Enolase enzyme level statistics from blood
sera in all sheep.

Tek 6rnek test
Test Aralig1 = 57.7

Sig.(2- Mean 95% gliven araligi
T Df tailed) DifferenceMin. Max
NSE3.49473 .001  2.62554 1.1279 4.1232

NSE: Neuron Spesifik Enolaz
Min: Minimum
Max: Maximum

istatistik analiz tespit edilmis Cutt — off (57.7)
degere gore yapiimistir. Yapilan tek 6rnek t testi (one
sample t test) sonucu goére saghkh bir koyunda
gorilen NSE (st diizey seviyesi 57.7 ug/L gore
(M=60.3255, SD=6.46413) ELISA test sonucu enolase
(NSE) degerleri 57.7 ug/L degerinden anlamli bigcimde
yuksek ¢ikmistir; (t(73)=3.494, P<0.05) (Tablo 5).

TARTISMA ve SONUC

Bizim vyaptigimiz bu c¢alismada, mezbahaya
kesim icin getirilen toplam 241 koyunun 156 ’sinda
(%64.7)

lokalize olmus bir ya da birden fazla Coenurus

hayvanlarin beynin c¢esitli bolgelerinde
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cerebralis (C. cerebralis) kistleri gérilmustir. Yillik
bazda hesaplanan bu oran diger arastirmacilarin
farkh bolgelerde yirattikleri cahismalardan yiiksek
bir orandir.

Erkek hayvanlarda %35.7 ve disilerde %29
oraninda  Coenurus  kistleri  gozlemlenmistir.
Erkeklerde bulunan kist miktari disilerden yuksek
orandadir. Benzer sonuglar Uslu ve Guglid (7)" nin
yaptig calismada gorilirken; Gicik ve ark. (12),
Gokpinar ve Yildiz (13)’ in ¢alismalarinin sonucunda
disilerde daha yiksek miktarda kist bulundugu
bildirilmistir.

Yaptigimiz bu ¢alismada enfeksiyon oraninin 0-
1 vyas (%46.9)

gorilmuastir. Pozitif olarak bulunan koyunlarin

araliginda yiksek seyrettigi
%46.9’'unun 0-1 yas araliginda olmasi geng yastaki
daha

gostermektedir. 2 yas Ustindeki bireylerde bu oran

bireylerin  hastaliga duyarli  oldugunu

%17.8 olarak belirlenmistir. Yasa gore vyapilan
istatistik sonucuna gore yaglar arasinda 6nemli bir
Kadirov (20),
gerceklestirdigi bir ¢calismada 1 yasina kadar olan

fark mevcuttur. deneysel olarak
geng bireylerde enfeksiyon oraninin daha yiksek
(21),

coenurosis’e en hassas hayvan olarak kuzular

oldugunu belirtmistir. Bondareva ve ark.
oldugunu ifade etmislerdir. Tigin (22), yapmis oldugu
bir calismada hastaliga duyarli olunan dénemin bir
yasina kadar olan sire oldugu, yas ilerledikge
Bu

calismadaki yasa gore enfeksiyon oranlari Gicik ve

hastalanma riskinin azaldig belirtilmektedir.
ark. (12) ve Gokpinar ve Yildiz (13)'in arastirma
sonugclariyla uyusmamaktadir. iran’da (9) yapilan bir
calismada coenurosisin en fazla 0.5 - 2 yas arasi
koyunlarda gorildigi (%42.2), Urdin’de (11) 1
%33, Etiyopya’ da,
Achenef ve ark. (8) ise 24 ayliga kadar enfeksiyonun

belirtilmektedir.

yasina kadarki hayvanlarda

en vyiksek seyrettigi Bizim
gergeklestirdigimiz bu calisma Urdiin galismasiyla
uyumludur. Diger arastirmacilar 2 yas ve sonrasini
g0z Onlinde tutmuslar biz ise 1 yas ve Usti aldigimiz
icin nispeten bir uyumluluk s6z konusudur.

Yapilan galismalarda kistlerin beyinde yerlesim

yerine gore sag loba, sol loba veya cerebelluma
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farkli
¢alisma neticesinde kistlerin, sag loba %32.1, sol loba
%46.8, hem sag hem de sol lobda birlikte %12.2,

cerebellumda %5.1, occipital bolgeye %3.8 oraninda

yerlesim nispeti bildirilmistir. Yapilan bu

yerlestikleri gozlemlenmistir. Bu oranlar Uslu ve
Gucll (7) nlin %12.7 sag, %17.2 sol hemisfer ve %3.5
cerebellum, Tavassolive ark. (9)' nin %54.63 sol,
%40.20 sag cerebellum ve Desouky ve ark. (14)'nin
%48 sol, %40 sag ve %12 cerebellum yaptig
cahismalarin bulgulari ile uyumlu oldugu gorilirken;
Etiyopya’ da (8) gergeklestirilen galismanin %57 sag,
%43 sol ve %4 cerebellum olarak kistlerin yerlesim
yerlerininin sonuglari ile uyusmamaktadir.
Galismamizin  bulgularindan biri de, disilerde ve
erkeklerde kistler yerlesim yeri olarak beynin her iki
yarimini segebilmekte ancak, kistin beynin her iki
hemisferinde yaygin olarak gorilmesi sadece erkek
bireylerde goézlenmis olmasidir. Elde ettigimiz
bulgulara gore her iki hemisferde birden bulunan kist
adedi erkeklerde 19 iken disilerde bu sekilde bir
yerlesimin  hic  goéziikmemis olmasi  Onemli
gorilmistir. istatistiksel olarak da sonug¢ anlamli
bulunmustur.

bu
cerebralis’in (C. cerebralis) en sik goraldtigi ay Kasim
ayl %10.4 daha sonra bunu takiben Ekim %8.3, Aralik
ve Eylil %7.5, Ocak %5.8, Agustos %5.4, Subat %4.6,
Temmuz %4.1, Mart %3.7, Nisan %2.9, Haziran %2.5,

Mayis ise %2.1 olarak tespit edilmistir. Yapilan diger

Gergeklestirilen caisma ile Coenurus

cahismalarda C. cerebralis’ in gorilme sikhg farkli
aylar olarak verilmis olabilir. Calismalar arasindaki bu
farkliliklar
kaynaklandigi

mevsimsel  iklim  degisikliklerinden

soylenebilir. Fakat gergeklestirilen
calismalardaki ortak nokta, coenurosisin en sik
sonbahar kis en az ise yaz aylarinda goériilmesidir (7,
9, 11, 12). Dolayisiyla hastaligin 6niline gecilebilmesi
ya da bu hastalikla micadele edilebilmesi i¢in bu
aylara gore dagilim semasinin géz 6nlinde tutulmasi
faydali olacaktir.

Coenurus cerebralis’ in (C. cerebralis) ara
konaklardaki gecmisi,  klinik

belirtileri muayenesiyle

teshisi, hastaligin

ve postmortem

yapilmaktadir. Coenurosis’te kullanilan ilaglar yapilan
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cahismalar ile bildirilmistir (19,23,24, 25). Hastaligin

teshisinde bahsedilen zorluklar dolayisiyla ve

meydana getirdigi ekonomik kayiplarin 6niine
gecilmesi ayni zamanda hayvan saglig agisindan bir
biyomarker (18) olarak gériilen enolaz enzim seviyesi
bir 6n calisma niteliginde yaptigimiz bu calisma ile
Olculmdigstar.

Bu (C

cerebralis) hayvanlarin %37.5’sinde kan serumlari

¢alismada, Coenurus cerebralis’li
enolaz enzimi duzeyi yliksek bulunmustur. Bu sonug
istatistiksel olarak anlamh bulunmustur. Serum NSE
dizeyi yilksek bulunan numuneler coenurosis
yoninden klinik belirti gosteren hayvanlar olup,
semptom gostermeyen koyunlarda enzim diizeyi Cut-
off sinirlari igerisinde kaldigi goriilmistir. Serumdaki
enzimin yuksekligi, hastaligin ilerlemesiyle birlikte
kistlerin beyinde olusturduklari basing atrofisi sonucu
olusan kistin cevre doku ve hiicrelerde meydana
gelen hasardan  kaynaklandigi  muhtemeldir.
istatistiksel olarak, disi ve erkekler arasinda enolaz
seviyesi bakimindan anlamli bir fark bulunamamustir.

Bu (C

cerebralis) bolgedeki yayginhginin arastiriimasi ve

calismada, Coenurus cerebralis’in

ayni zamanda merada besicilikle vyetistirilen
hayvanlarin kan serum Neuron Spesifik Enolaz (NSE)
dizeylerinin coenurosis’in teshisinde ne olglde
kullanilabilecegi amaglanmistir.

Sonu¢  olarak, coenurosisin bolgedeki
hayvanlarda yiiksek oranda glindemini korudugu ve
hayvan sagligi ve yetistirici agisindan oldukga blylk
ekonomik kayiplara sebep oldugu gorilmektedir. Bu
nedenle coenurosis’i 6nleyici tedbirlerin bir an 6nce
alinmasi bolge vyetistiriciligi adina olduk¢a 6nemli
olacaktir. Yine, coenurosiste serum Neuron Spesifik
Enolaz (NSE) seviyelerindeki yiikselisinin hastaligin
klinik belirtisini gosteren hayvanlar igin teshiste
yardimci bir parametre olarak kullanilabilecegi fakat,
semptom gostermeyen koyunlarda ise hastaligin
teshisi agisindan faydali olmayacagl kanaatine
varilmistir.

Cikar Catigsmasi

Yazarlar, gikar ¢atismasi olmadigini beyan eder.
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Oz: Bu calismada; Holstein irki sigirlarda siit G6PD, GPx, redilkte NADPH ve rGSH diizeyleri ile siit verimi ve siit kalitesi ile
arasindaki iligkilerin belirlenmesi, boylelikle ilgili parametrelerin sit kalitesi Gizerindeki etkilerinin arastirilmasi amaglanmistir.
Klinik olarak saglikh 20 adet Holstein irki sigirdan siit drnekleri toplanmistir. Stt verimi giftlikte tutulan rutin kayitlardan tespit
edilmigtir. Sutlerde kalite parametreleri olan siit yag1 %, protein %, laktoz %, kuru madde %, yagsiz kuru madde %, Ure % ve
kazein % analizleri siit komponentleri 6lglim cihazi ile, st hiicre siipernatantlarinda G6PD ve GPx aktiviteleri ile NADPH, rGSH
ve total protein dlzeyleri ise spektrofotometrik yéntemlerle belirlenmistir. St laktoz diizeyleri ile st hiicre G6PD aktivitesi
(r=-0.574, p<0.05) ve NADPH diizeyleri (r=-0.485, P<0.05) arasinda negatif korelasyonlar belirlenmistir. Sit somatik hiicre
sayisi ile sut hicre G6PD aktivitesi (r=0.708, P<0.01) ve siit hiicre NADPH duzeyleri (r=0.609, P<0.01) arasinda pozitif
korelasyonlar belirlenmistir. St somatik hiicre sayisi ile siit hiicre NADPH dizeyleri arasinda pozitif bir korelasyon (r=0.630,
P<0.01) belirlenmistir. Sonug olarak saglkh inek sutliinde, anilan parametreler ile st verimi ve st kalite parametreleri
arasinda, laktoz ve G6PD disinda, belirgin bir korelasyon belirlenmemistir. Laktoz ile G6PD arasindaki bu iliskinin yapilacak
calismalar ile detaylandirilmasi 6nerilmektedir.

Anahtar Kelimeler: G6PD, NADPH, Somatik hiicre sayisi, Siit kalite parametreleri.

The relationships of Glucose-6-Phosphate Dehydrogenase, Glutathione
Peroxidase, Nicotinamide Adenine Dinucleotide Phosphate and Glutathione
with Milk Quality Parameters

Abstract: In this study, it was aimed to determine the relationship between with G6PD, GPx, NADPH, rGSH and milk yield and
milk quality, to evaluate the effect of these parameters on milk quality, in Holstein cattle. Milk samples were collected from
20 healthy Holstein cattle. Milk yield was obtained from routine farm datum. The analyses of milk fat %, protein %, lactose
%, non-fat dry matter %, urea % and casein % were held by “milk components measuring instrument”, and G6PD and GPx
activities in milk cell supernatants along with NADPH, rGSH and the total protein levels were assessed by spectrophotometric
methods. Milk lactose levels (%) were negatively correlated with milk cell G6PD activity (r=-0.574, P<0.05) and NADPH levels
(r=-0.485, P<0.05). Milk cell G6PD activity (r=0.708, P<0.01) and milk cell NADPH levels (r=0.609, P<0.01) were positively
correlated with somatic cell count. A positive correlation (r=0.630, P<0.01) was determined between the somatic cell count
and milk cell NADPH levels. In conclusion, there was no correlation between milk yield and milk quality parameters with the
related parameters, except for lactose levels, in healthy cattle milk. It is suggested to investigate the relationship between
lactose and G6PD with further studies.

Keywords: G6PD, NADPH, Milk quality parameters, Somatic cell count.

2Filiz Kazak
Hatay Mustafa Kemal Universitesi, Veteriner Fakiiltesi, Biyokimya Anabilim Dali, Hatay, TURKIYE.
e-posta: filizkazak@mku.edu.tr
*Bu ¢alisma, Hatay Mustafa Kemal Universitesi Saglik Bilimleri Enstitiisii biinyesinde yiiriitiilmiis olan yiiksek lisans tezinden retilmistir.



Glukoz-6-Fosfat Dehidrogenaz ...

Akin ve ark.

GiRiS

B

insan hayatinin tiim evrelerinde tiketilmesi 6nerilen

ilesiminde ¢cok sayida besin  6gesini

bulundurmasindan dolayi st ve st Grinleri

besinlerin basinda gelmektedir. St ve siit Griinlerinin

degerini belirleyen en ©6nemli faktor sitln
bilesimidir. Satin bilesiminde bulunan yag, protein,
laktoz, vitamin, enzim, hormon ve peptit yapili 6geler
o6nemli bir yere sahiptir. Ginimizde sutte kalite;
etkin kontrol ve denetimin yapilabilmesi ve halk
sagliginin korunabilmesi amaciyla ‘giftlikten sofraya
gida guvenligi’ olarak ifade edilmektedir (1). St
kalite parametreleri st somatik hlcre sayisi (2, 3),
protein (4), yag (5), laktoz (6) ve toplam kuru madde
miktari (5) olarak bildirilmektedir.

Somatik hiicre; kandan siite gegmis I6kositler ve
meme bezi epitel hiicrelerinden olusmaktadir (7).
Tam sut tipleri, polimorfonikleer hicreler,
lenfositler ve makrofajlarla temsil edilen belirli bir
Sut

hiicrelerinin cok biiytk bir kismini I6kositler (lenfosit,

miktarda somatik hiicre igerir. somatik
notrofil ve makrofaj) olustururken daha distk bir
kismini epitel hcreleri olusturur. Somatik hicre

sayimi, stitlin hijyenik kalitesinin bir gdstergesi olarak

kullanilir (8).

Glukoz-6-fosfat dehidrogenaz (G6PD, EC
1.1.1.49); bakteri, mantar, protozoa, balik ve
memelileri iceren genis bir canli toplulugunda

bulunmaktadir. Bu nedenle her canlida var anlamina
gelen ‘ubiquitous’ enzim olarak tanimlanmaktadir.
Ayrica Ustlendigi biyokimyasal rol nedeni ile
‘housekeeping’ enzim olarak da isimlendirilmektedir
(9, 10). Glukoz-6-fosfat dehidrogenaz, memelilerde
redikleyici ajan olarak gorevli sitozolik rediikte
nikotinamid adenin dinlkleotid fosfat (NADPH+H*)'In
olusumu icin tek kaynak olan pentoz fosfat yolunun
ilk ve hiz belirleyici enzimidir. Pentoz fosfat yolunun
temel amaci, redikleyici giice sahip olan NADPH+H*
ile DNA ve RNA’nin yapi tasi olan riboz-5-fosfat
tretmektir. Glikoz-6-fosfat dehidrogenaz, rejenere
(GSH)

membranlarinin serbest radikallerden korunmasini

edilen  glutatyon sayesinde  hicre

saglayarak hiicre batunligini korur (11). Glutatyon

194

peroksidaz (GPx), rediikte GSH (rGSH)"1 oksitleyerek
okside glutatyon (GSSG)'a donlisimini katalize
ederken, o6nemli toksik maddelerden biri olan
hidrojen peroksit (H,0,)’in molekdler oksijen ve suya
donlsimini saglar (12). Meme dokusu epitel
hiicreleri ve sit |6kositlerinden izole edilen G6PD,
ihtiyac olan NADPH+H"larin

Gretimini saglayan onemli bir enzim olarak kabul

meme dokusunda

edilmektedir. Meme dokusu, sut Uretimi
farkhlastikca, NADPH+H* ihtiyaci ve buna bagh olarak
G6PD aktivitesi de degismektedir (13).

Bu kapsamda, sunulan galismada Holstein irki

icin

sigirlarda siit hiicre sipernatantlarinda G6PD ve GPx
aktiviteleri ve NADPH, rGSH ve total protein (TP)
dizeyleri ile sut kalite parametreleri arasindaki

iliskilerin belirlenmesi amaglanmistir.

MATERYAL ve METOT

Ozel bir siit isletmesinden klinik olarak saghkl
20 adet Holstein irki sigirdan sit érnekleri toplandi.
Sutler (200°’er mL), klinik olarak saglikli gérinen
memelerin 6n sag lobundan alindi. Sit verimi ile ilgili
veriler, nisan ayi icinde, ciftlikte tutulan kayitlardan
elde edildi.

Siit Verimi ve Kalite Analizleri

Sut kalite analizleri igin alinan siit 6rneklerinde
somatik hiicre sayimi Somacount 150 hiicre sayim
cihazinda; % olarak siit orneklerinde yag, protein,
laktoz, kuru madde, yagsiz kuru madde, lre ve kazein
analizleri ise sit komponentleri 6l¢lim cihazi (Bentley
150) ile yapildi.

Siit Numunelerinin Hazirlanmasi

Sutler somatik hiicrelerin ayrimlanmasi icin 800
x g’'de +4 °C'de 15 dk santriflj edildi. Santrifij
sonrasinda Ustteki yag tabakasi koton bir aparat ile
alindiktan sonra Ustteki siipernatant uzaklastirilarak
kalan pellet 2 defa soguk fosfat tampon solusyonu
(PBS) ile yikandi ve her defasinda 1800 x g’de +4 °C'de
15 dk santrifiij edildi. Sonunda Ustteki sipernatant

ayrildi ve kalan pellete PBS eklenerek soguk ortamda
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10 sn sireli, devaml siklusta, 30 sn sogutmal, 4
tekrarli sonikasyon islemi uygulandi (14). Sonikasyon
sonrasinda homojenat 13.000 x g’de +4 °C’'de 15 dk
santrifiij edilerek Ustteki sipernatant toplandi.
Stpernatantlar, analizler yapilincaya kadar -80 °C’'de

saklandi.

Glikoz-6-Fosfat Dehidrogenaz Aktivitesinin Tayini

Glikoz-6-fosfat dehidrogenaz aktivitesi, Beutler
(13) tarafindan gelistirilen yontemin modifikasyonu
ile belirlendi. Analiz sirasinda, slipernatanttan 200 uL
kullanildi. Aktivite tayini, 25 °C’'deki NADP*'nin 340

nm’deki absorbans degisimi spektrofotometrik
olarak (uv 2100, uUv-VIS Recording
Spektrofotometre, Shimadzu, Japonya) o&lclldi.

Sonuglar U/g protein ve U/10° hiicre olarak ifade
edildi.

NADPH Diizeyi Tayini

NADPH duizeyleri ticari kit (Sigma MAK 038) ile
belirlendi. Analiz sirasinda, silipernatanttan 60 ulL
kullanildi. Sonuglar pmol/mg protein ve pmol/10°

hiicre olarak ifade edildi.

Rediikte Glutatyon Tayini

Sut hiicre stpernatantlarinda rGSH aktiviteleri
Ellman (15) tarafindan ditiyonitrobenzoik asit geri
cevirim metodu olarak tanimlanan yénteme gore
tayin edildi. Analiz sirasinda, stipernatanttan 250 pL
kullanildi. 5,5’-ditiyo-bis[2-nitrobenzoik
stlfhidril bilesikleri tarafindan rediikte edilerek bir
distlfit

asit],
olan renkli
Bu bilesigin optik
dansitesi 412 nm dalga boyunda (UV 2100, UV-VIS
Recording Spektrofotometre, Shimadzu, Japonya)

bilesigi sari kompleks

olusturmaktadir. sari  renkli

Olclilerek GSH aktivitesi saptandi. Sonuglar nmol/mg

protein ve nmol/10° hiicre olarak ifade edildi.

Glutatyon Peroksidaz Aktivitesi Tayini

Glutatyon peroksidaz aktivitelerinin tayini

Beutler (16) tarafindan tarif edilen metoda gore
Analiz sirasinda,

yapildi. slipernatanttan 20 pulL
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kullanildi. Buna goére; GPx, H,0, varliginda GSH'yi
GSSG’ye donlsmesini katalize etmektedir. Hidrojen
peroksitin bulundugu ortamda GPx’'in olusturdugu
GSSG, glutatyon rediiktaz (GR) ve NADPH yardimiyla
tekrar GSH’a donustirilir. Glutatyon peroksidaz
aktivitesi, deney ortamindaki NADPH’In NADP*ya
cevrilmesi ile optik dansiditede olusan absorbans
farkinin 340 nm’de spektrofotometrik olarak (UV
2100, UV-VIS
Shimadzu,

Recording  Spektrofotometre,

Japonya) Olgllmesi ile hesaplandi.
Sonuglar U/mg protein ve U/108 hiicre olarak ifade

edildi.
Total Protein Diizeyleri

Total protein dizeyleri, Bradford (Coomassie
Brillant Blue G, Sigma 27815) yontemi (17) ile
belirlendi. Standart olarak sigir serum alblimini (BSA,
Sigma-A2153) kullanildi. Yontem, boyar maddenin
proteinlere baglanarak renk olusturmasi prensibine
dayanmaktadir. Absorbans 595 nm’de belirlenerek,
spektrofotometrik (UV 2100, UV-VIS Recording
Spektrofotometre, Shimadzu, Japonya) olarak
protein miktar tayini gerceklestirildi. Numunelerin
TP duzeyleri belirlenerek, enzim aktiviteleri mg/g
protein Uzerinden verildi. Total protein sonuglari

mg/mL ve mg/10° hiicre olarak ifade edildi.

istatistiksel Analiz

Biyokimyasal  analizlerden elde edilen

degerlerde, SPSS 23.0 programinda descriptive

analizleri yapildi. Parametreler arasindaki
korelasyonlar Spearman Testi ile belirlendi. Onem
derecesi P<0.05’in altinda olanlar istatistiksel olarak

onemli kabul edildi.

BULGULAR

Sut somatik hlcre sayisi (SHS) ve sit hicre
sliipernatantlarinda TP, NADPH, rGSH dizeyleri ile
G6PD ve GPx aktiviteleri Tablo 1'de, sut kalite
parametreleri sonuglari Tablo 2’de ve siit kalite
ile parametreler

parametreleri biyokimyasal

arasindaki korelasyonlar Tablo 3’de sunulmustur.
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Tablo 1. St somatik hiicre sayisi ve st hiicre sipernatantlarinda TP, NADPH, rGSH diizeyleri ile G6PD, GPx aktiviteleri (OrtxSH).
Table 1. Milk somatic cell count and the levels of TP, NADPH, rGSH and the activities of G6PD, GPx in milk cell supernatants (Mean * SE).

Parametreler ~ SHS/mL TP TP NADPH NADPH rGSH rGSH G6PD G6PD GPx GPx
st x 103 mg/mL mg/10° pmol/mg  pmol/10° nmol/mg nmol/10° U/g u/10° U/mg u/10°
hiicre protein hiicre protein hiicre protein hiicre protein hicre
n=20 152.19+48.67 0.18+0.03 0.41+0.10 5.99+0.78 1.86+0.37 142.16+37.06 4.42+1.50 8.74+2.34 0.18+0.04 18.79+1.90 0.63%0.13
SHS:Somatik Hucre Sayisi ; TP: Total Protein; NADPH:Rediikte nikotinamid adenin diniikleotid; rGSH:Rediikte Glutatyon; G6PD:Glikoz-6-fosfat dehidrogenaz; GPx:Glutatyon Peroksidaz.
Tablo 2. Sut kalite parametreleri (Ort £SH).
Table 2. Milk quality parameters (Mean + SE).
Parametreler Yag Protein % Laktoz Kuru Madde Yagsiz Kuru Ure Kazein Verim
% % % Madde % % % (1 aylik)
n=20 2.071+0.37 3.501£0.04 4.78+0.06 9.01+0.38 8.94+0.08 6.7510.62 2.44+0.04 27.3610.88
Tablo 3. Sut kalite parametreleri ile biyokimyasal parametreler arasindaki korelasyonlar (r degeri).
Table 3. Correlations between milk quality parameters and biochemical parameters (r value).
TP G6PD NADPH rGSH GPx Aylik Sit
Protein % Laktoz% KM% YKM % Ure% Kazein% SHS mg/ml U/ml pmol/ml nmol/ml U/ml Verimi
Yag% 0,516 0,066 0,230 0,362 0,250 0,501" -0,087 -0,196 -0,046 0,032 0,000 0,039 -0,270
Protein% 0,372 -0,102 0,816** -0,140 0,907** 0,091 0,381 0,022 0,153 -0,156 0,305 -0,050
Laktoz% -0,076 0,805** -0,149 0,388 -0,407 -0,105 -0,574*  -0,485* -0,098 0,266 0,220
KM % -0,161 -0,075 -0,188 -0,119 0,095 -0,076 0,022 0,215 0,128 -0,447
YKM % -0,136 0,805** -0,155 0,143 -0,327 -0,110 -0,170 0,375 0,101
Ure% 0,010 -0,186 -0,450 0,211 -0,159 0,271 0,085 0,146
Kazein% 0,029 0,287 -0,063 0,133 -0,140 0,241 -0,056
SHS 0,149 0,708**  0,630** 0,036 0,153 -0,235
TP mg/ml 0,102 0,338 0,070 -0,078  -0,077
G6PD U/ml 0,609** 0,210 0,110 -0,185
NADPH pmol/ml -0,094 0,044  -0,400
rGSH nmol/ml 0,143 0,047
GPx U/ml 0,011

SHS:Somatik Hucre Sayisi; KM: Kuru madde; YKM: Yagsiz Kuru Madde; TP: Total Protein; G6PD:Glikoz-6-fosfat dehidrogenaz; NADPH:Rediikte nikotinamid adenin diniikleotid; rGSH:Rediikte Glutatyon; GPx: Glutatyon Peroksidaz *P<0.05. **P<0.01.
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Sut protein (%) dlzeyleri ile st yag dizeyleri
(%) arasinda pozitif korelasyon (r=0.506, P<0.05)
belirlendi. Sut protein diizeyleri (%) ile siit kazein
dizeyleri (%) (r=0.907, P<0.01) ve sut yagsiz kuru
madde duzeyleri (%) (r=0.816, P<0.01) arasinda
yiksek pozitif korelasyonlar belirlendi. Sit yagsiz
kuru madde (%) diizeyleri ile sut laktoz (%) dlzeyleri
ve siit kazein (%) dlzeyleri arasinda (r=0.805, P<0.01)
pozitif korelasyon belirlendi (r=0.805, P<0.01). Sut
hiicre G6PD aktivitesi ile sut laktoz (%) diizeyleri (r=-
0.574, P<0.05) arasinda negatif korelasyon, st hiicre
G6PD aktivitesi ile sit somatik hiicre sayisi (r=0.708,
P<0.01) ve siit hiicre NADPH dizeyleri (r=0.609,
P<0.01) arasinda ise pozitif korelasyonlar belirlendi.
Sut hiicre NADPH diizeyleriile st laktoz (%) dlzeyleri
(r=-0.485, P<0.05)
belirlendi (Tablo 3).

arasinda negatif korelasyon

TARTISMA ve SONUC

GUnumizde rutin olarak siit kalite kriterlerinin
belirlenmesinde duyusal olarak; siitte renk, tat, koku,
yapi ve goriinus, kimyasal olarak; asitlik, alkol ve
kaynama testi, kuru madde, laktoz ve yag miktari,
ayrica  donma noktasi  gibi  parametreler
belirlenmektedir. Yapilan literatlr taramalarinda, siit
ile ilgili biyokimyasal calismalar daha ¢ok mastitis
olgulari (18-23) Uzerinde yogunlasmistir. Sunulan
calisma ile sitin bilesiminde bulunan kalite
parametreleri ile pentoz fosfat yolaginin ilk ve hiz
belirleyici basamaginda bulunan G6PD enzimi ve ilgili
parametreler arasindaki iliskilerin varligi arastiriimig
olup, olasi iliskiler yorumlanmaya g¢aligilmistir.

Genel olarak sitte protein, yag, laktoz gibi
temel kimyasal bilesenler biliyiilk miktarda yer alr.
Ancak kiiclik miktardaki

ozelliklerine katkisi biyuktir. Sitte bulunan 6énemli

bilesenlerin de sitin

bilesenler; laktoz, siit yagi, kazein, laktoalblimin ve
laktoglobdilindir. Sunulan ¢alismada satteki kuru
%9.01+0.38, yag %2.071+0.37,
%4.78+0.06 ve protein %3.50+0.04 dizeylerinde
bulunmustur. inek siitiiniin kuru maddesinin %10.5-
14.5 oldugu, bu oranin %2.5-6.0’sinin yag, %3.6-
5.5’unun laktoz, %2.9-5.0’inin protein ve %0.6-

madde laktoz
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0.9’unun  mineral madde seklinde oldugu
bildirilmektedir (1). Sunulan c¢alismada elde edilen
sit kalite parametrelerinden kuru madde ve yag
dizeylerinin, literatiirde belirtilen degerlerden biraz
dusik oldugu belirlenmistir.

inek sutiiniin yaklasik %3-3.5’i proteindir ve
yiksek kaliteli protein olarak kabul edilir. inek siiti
proteini, peynir alti suyu proteinleri ve kazeinin yani
sira, enzimler ve az miktarda protein olmayan azotlu
bilesiklerden olusur. Total proteinin yaklasik %80’i
kazein (%8'i inorganik maddeler, %92’si proteindir),
%20’si ise peynir alti suyu proteininden olusmaktadir
(24). Sunulan ¢alismada Holstein irki ineklerden elde
edilen st total protein dizeyleri (%3.5) literatlrde
bildirilen diizeyler ile uyumludur.

Meme dokusunda sentezlenen laktoz, sitin
temel karbonhidratidir; glukoz ve galaktozdan olusan
bir disakkarittir (25). Meme alveol hiicresine kan yolu
ile gelen glukoz, UDP-galaktoza izomerize edilir ve
dort asamali enzimatik bir reaksiyon ile laktoz sentezi
gergeklestirilir (26). Katkisiz inek sutli ortalama %5
laktoz icermektedir (27). Suit, az miktarda da glukoz,
galaktoz ve oligosakkarit icermektedir (4, 25). Laktoz,
Na, K ve ClI gibi iyonlarla birlikte sitiin ozmotik
basincini saglamaktadir; sitiin ozmotik basinci kanile
izoozmotiktir ve ozmotik basincin dustigl veya
durumlarda laktoz  sentez

ylkseldigi orani

degistiginden, laktoz sentezinin kontrol altinda
tutuldugu distnilmektedir (26). Holstein irki inek
sitiinde yagsiz kuru madde oranlari %8.95 — 10.31
bildirilmekte (28) ve bu bulgular, calismada elde
edilen bulgular ile uyum gostermektedir. Sutte, yag
%54'Un{

olusturmaktadir (25). Sunulan ¢alismada da laktoz

disinda kalan kuru maddenin laktoz
dizeyleri ile yagsiz kuru madde diizeyleri arasinda
yiksek bir
Calismada laktoz ile G6PD ve NADPH dizeyleri

pozitif korelasyon belirlenmistir.
arasinda belirlenen negatif korelasyonu agiklamak
icin yeterli literatlir bilgiye rastlaniimamistir. Sut
laktozu, st ozmotik basinci ve bunu olusturan
unsurlarin G6PD ile iliskisi lzerine, ileri calismalarin

yapilmasi 6nerilmektedir
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St somatik hiicreleri, meme dokusundan site

karisan epitel hicreleri ve yangl veya travma
durumlarinda kandan meme bezine gecen
Iokositlerden olusmaktadir (7,29). Saglikh bir

memedeki sutte SHS 150.000-200.000 hiicre/mL’den
az kabul edilmektedir (30-32). Sunulan c¢alismada
elde edilen SHS diizeyleri, saglikli bir memede kabul
edilen sit degerleri ve tuketime sunulan siitlerde
bulunmasi  gereken  degerler ile  uyumlu
gorilmektedir. Sunulan calismada SHS ile pentoz
fosfat yolunun hiz belirleyici enzimi olan, G6PD
aktivitesi arasinda ylksek pozitif korelasyon
belirlenmis ve bu bulgular Ritter ve ark. (33)In
bulgulari ile uyumlu bulunmustur.

Pentoz fosfat yolaginda G6PD ve 6PGD
NADPH+H*, indirgeyici bir
molekildir ve G6PD eksikliginde, NADPH+H* diizeyi
(34).
literatir bilgiyle (33) uyumlu olarak, NADPH dizeyleri
ile G6PD aktivitesi

NADPH+H*In

tarafindan Uretilen

6nemli oranda azalir Sunulan c¢alismada,
arasinda pozitif korelasyon

belirlenmistir. eritrositlerdeki en
onemli rolinin GSSG’'nun rGSH’ya indirgenmesini
(35,36), sunulan

calismada, rGSH dizeyleri ve ayrica GPx aktivitesi ile

saglamak oldugu bildirilse de

NADPH arasinda bir baginti belirlenmemistir. Bu
durum, st somatik hicrelerinde, rGSH ve GPx
aktivitesinin, baska mekanizmalarileiliskili oldugunu,
bu parametrelerin, direkt olarak NADPH ve G6PD
bagimli parametreler olmadigini distiindirmektedir;
st somatik hiicreleri, kandan site ge¢mis lokositler
ve meme bezi epitel hiicrelerinden olusmaktadir.
Lokositlerde fagositik mekanizma 6n planda olup
sUperoksit radikali Uretimi fagositik aktivite icin
o6nemlidir (37). Sliperoksit radikalini Greten enzim,
NADPH-oksidaz;
bulunur ve NADPH’1 kullanir (38). Stiperoksit radikali,
sliperoksit dismutaz tarafindan H,0,'e dondstiirilir.

neredeyse  tim  hucrelerde

Glutatyon peroksidaz, H,0;'i molekiiler oksijen ve
suya donustirdiuginden, sliperoksit dismutazdan ve
H,0, formasyonundan bagimsiz olarak islev gérmez
(12). rGSH'nin  GSSG’ye
donlisiminde GPx’'in yanisira peroxiredoksinler
(Prdx 6) de gorev almaktadir (39). GSSG’den tekrar

Ayrica, hiicrede
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rGSH olusumunda ise GR gorev alir; GR, NADPH ve
askorbik rGSH

saglayabilmektedir Hamster

kullanarak olusumunu
(40). V-79 hicre

hattinda, kromat tarafindan aktivitesi inhibe edilen

asiti

GR (zerine vitamin C'nin olumlu etkisi bildirilmistir
(41). GSH/GSSG redox cifti ile askorbik asit/dehidro
askorbik asit ¢ifti arasinda baginti bulunmaktadir;
rGSH, dehidroaskorbik asiti askorbik asite indirger,
diger yandan bu reaksiyon tersi sekilde de cereyan
GSSG’yi rGSH'’ya
indirgemektedir (42). Malonat ile muamele edilmis
askorbik rGSH’in

GSSG/GSH oraninin dizenlenmesini

edebilmekte ve askorbik asit,

hiicrelerde asit, azalmasini
engellerken,
saglamistir (43).

Calismada, NADPH ile SHS arasinda belirlenen
G6PD

belirlenen korelasyonu desteklemektedir.

pozitif korelasyon da, ile SHS arasinda

Sonug olarak, sunulan calisma ile siit SHS ile
G6PD aktivitesi ve NADPH diizeyleri arasinda pozitif
korelasyonlar belirlenmistir. Ayrica, saghkh inek
sitiinde sit verimi ve sut kalite parametreleri ile
G6PD aktivitesi arasinda, laktoz dizeyleri disinda,
belirgin bir korelasyon belirlenmemistir. Laktoz ile
G6PD aktivitesi arasindaki bu iliskinin, sttiin ozmotik
basinci ile birlikte, detayh bir sekilde arastiriimasi

onerilmektedir.

Cikar Catigsmasi
Yazarlar, gikar ¢catismasi olmadigini beyan eder.
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Oz: sut verimine yénelik yetistirilen ineklerde diskinin karakteri ile kivami, sindirim saghgl ve beslenme programlarinin
etkinliginin degerlendirilmesinin yani sira hastaliklarin takibinde kullanilabilmektedir. Sttc¢u isletmelerde yem degisiklikleri
yapilirken diskida meydana gelen degisimleri rehber olarak kullanmaktadir. Taze ve islem gérmeyen diski kiimeleri beslenme
ile iliskili degerli ipuglari vermektedir. Bu calismada izmir Tire ilcesi Damizlik Birligine ait 6zel 50 baslik bir Fleckvieh giftliginde
bulunan laktasyonun farkli donemlerindeki ineklerde diski skorlarina ait veriler degerlendirildi. Bu amagla 6nceden
tanimlanmig 1 ile 5 puan arasi diski skorlama (degerlendirme) skalasi kullanildi. Diski skorlamalari ayni aragtirmaci tarafindan
gergeklestirildi. isletmede bulunan hayvanlar laktasyon dénemlerine gére 4 farkh gruba ayrilarak belirtilen karsilastirmalar
yapildi. Farkli laktasyon dénemindeki Fleckvieh popilasyonunda diski skorlarinin dagilimi irdelendiginde erken ve geg
laktasyon donemleri arasinda (P<0.05), ilaveten geg laktasyon donemi ile yakin kuru dénemler arasinda (P<0.05) belirgin
farklar belirlendi. Sonug olarak laktasyonun farkli dénemlerinde saglik durumunun takibinde diski skorlarinin belirlenmesinin
onemli oldugu, muhtemelen de bagirsak biyo cesitliligine yonelik arastirmalara yon verebilecegi soylenebilir. Digki
skorlarindaki farkliliklara gére bagirsak mikrobiyatasindaki degisikliklerin degerlendirildigi ileride yapilacak olan arastirmalara
151k tutacak sonuglara ulasildi.

Anahtar Kelimeler: Digki skorlama, Laktasyon, Sut sigiri.

Fecal Scoring Protocol on Field Conditions in the Limited Fleckvieh Breed
Population

Abstract: Dairy cattle fecal characteristics and consistency has been used for evaluating of digestive health and feeding programs
along with following of disease. Livestock managers use the changes in the stool as a guide when making feed changes. Fresh and
untreated stool clumps give clues related to nutrition. In the present study, fecal score results of cattle at different lactation periods,
Fleckvieh farms included 50 cattle located in izmir, Tire Province were surveyed. For this purpose, 1 to 5 points pre-defined fecal
scoring scales were used. Fecal scores were detected by the same researcher. The animals in the farm were divided into 4 different
groups according to the lactation periods and comparisons were made. Fecal scores distribution of the Fleckvieh cattle between the
early and late lactation periods (P<0.05), with late and dry lactation periods (P<0.05) were found significantly different. In conclusion,
it might be stated that determined of fecal scoring at different lactation periods to following health status may be important and
may lead to future researchs related to probably intestinal biodiversity. According to the differences in fecal scores, reached results
will shed light on future research estimating changes in intestinal microbiality.

Keywords: Dairy cattle, Fecal scoring, Lactation.
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GiRIS

R

etmektedir.

uminantlarda saha kosullarinda o6zellikle de
ciftliklerde diskinin degerlendirilmesi 6nem arz
Sutcu  isletme  yoneticileri  yem
degisiklikleri yaparlarken diskida meydana gelen
degisiklikleri rehber olarak izlerler. Taze, islem
gormemis diski yiginlari, inegin beslenme durumu
hakkinda degerli ipuglari saglayabilir (1,2).

Digkinin karakteri ve kivami, sit veren sigirlarda
sindirim

saghgini ve beslenme programlarinin

etkinligini degerlendirmek igin bir ara¢ olarak
kullaniimaktadir. Rumenin segici olarak parcaciklari
tutmamasi, potansiyel olarak sindirilebilir yem
parcaciklarinin ince ve kalin bagirsaga gegmesine ve
sonu¢ olarak diskida sulu ve kopukli bir kivama
neden olabilir. Tam aksine sert karakterde digki, kalin
bagirsak fermentasyonun daha az oldugunu ve
rasyonda proteinin yetersiz oldugunu gostebilir (2).
Onceki bir calismada, sivi diski oraninin dusik lifli
rasyona sahip ineklerde, yiiksek Ilifli rasyon ile
daha
gosterilmistir (1). Anilan g¢alisma rasyonun kimyasal
lifi

degerlendirmekte, ek olarak ABD'de siit sigirlarinin

beslenilen ineklere gore fazla oldugu

kompozisyonunda temel alarak
sindirim fizyolojisini degerlendirmek igin nesnel bir

ara¢ olarak fekal skorlama yéntemini Oneren
dénemin tek bilimsel ¢alismasidir. isveg'te yapilan bir
arastirmada (3), rasyonda NDF'nin konsantrasyonun
artmasi yem aliminin artmasini saglamis, diskida NDF
konsantrasyonu ve digki kivamini artirmistir. Ancak,
bir (TMR)

biyuklGgi ile belirli bir rasyona sahip olan ineklerin

total karisim rasyonunun partikdl

diski 6zellikleri arasindaki muhtemel iliskiyi irdeleyen

deneysel veriler bulunmamaktadir. Anilan tez

¢alismasinda kaba partikillerin (> 19 mm) oraninin

degismesinin  fekal skorlar (zerine etkinligi
degerlendirilmistir  (4). Bunun vyani sira disk
karakteriyle degerlendirmeye alinan metabolik

asidozise yonelik yapilan galismalar incelendiginde
diskinin indirekt bir belirteg olarak hastalik tanisinda
kullanilabilecegi belirtilmektedir (5,6). Diger taraftan

rasyona muamele edilen maddelerin sindirilebilirlik
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Gzerindeki etkinliginin ortaya konulmasinda da diski
skorlamasi belirteg olarak takip edilebilmektedir (7).

Digki degerlendirmesinin UGg¢ farkli yéni ele
alinmaldir.

1) Diskinin yikanmasi: Bir miktar taze diski alinir
ve sindirim materyali elek vasitasiyla uzaklastirarak
ik su ile yikanir. Bu islem yaklagik 30 saniye surer.
partikdlleri incelenir.

Asagida kalan diski Arpa

parcalart veya misir tanesi ile beyaz nisasta
bulunmasi bazi yemlerin yeterince sindirilemedigini
gosterir. Tohum ve nisasta parcalari sert ise,
nisastayl, rumen mikrobiyal fermentasyonuna veya
bagirsak enzimatik sindirime maruz birakmak icin ek
oglitme ve isleme islemleri gerekebilir (8).

Misir silaji ile beslenen hayvanlarin diskilarinda
misir tanelerinin gorilmesi sindirimin zor oldugunu
ve inek tarafindan sindiriimeden atildigini
gostermektedir. Olgun ve kuru misir silaji, tahillar sert
oldugu icin bu gézlemlere neden olabilir. Diskida 1,27
cm uzunlugundan kisa yem pargalarinin bulunmasi
rumen igerigi korumak ve yeterli ¢igneme islemi
surdirmek igin uzun yem pargaciklarinin eksikligini
yansitabilir. Ylksek gegis orani, rumende yemini
diizgin bir sekilde sindirmek igin gereken siireyi
azaltir (9).

Digkida asiri miktarda mukusun varhgi, bagirsak
dokularinin kronik iltihaplanmasi veya yaralanmasini
gosteren musin dokiintileri de icerebilir. Bunlar kalin
bagirsak fermentasyonu ve disik pH'In neden
oldugu kalin bagirsakta hasara isaret eder. Kopukli
veya kabarcikli goriinen giibre, laktik asidozu veya
gaz Uretimi ile sonuglanan kalin bagirsaktaki asiri
fermantasyonu gosterebilir (9,10).

2) Diski

skorlamasi

skorlamasi:  Ruminantlarda
Michigan’daki

tarafindan puanlama sistemi gelistirilmistir. Diskinin

diski
icin arastirmacilar
kivam, su ve lif icerigi, yem tipi ve geg¢is oranina bagli
olan bu skorlama 1-5 puan arasinda degismektedir.
En uygun skor 3 olarak belirlenmistir (8).

Sindirilebilir, ¢o6zinebilir veya toplam protein

miktarini arttirmak; lif miktarini veya fiziksel formunu
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disirmek, nisasta seviyesinin arttirilmasi, tanecik
buyuklGginin azaltilmasi (ince 6gutme veya buharla
dokiilme gibi) ve fazla minerallerin (6zellikle
potasyum ve sodyum) tiiketilmesi diski skorlarinin
azalmasina neden olabilir (6rnegin 3'den 2'ye kadar)
(8).

Subakut ruminal asidoz (SARA), suriu fertleri
arasinda degismeyen digki kivamina ve ayni zamanda
bu hastaligin sekillendigi her bir inekte zaman iginde
diger diskida bircok degisiklige neden olabilir (9).
Gegis dénemindeki ineklerde serotonin
inflizyonunun hipokalsemi Uzerine olan etkinliginin
degerlendirildigi calismada gastrointestinal
motilitedeki artisa bagh diski kivaminin azaldig
gorilmektedir (11).

3) Diski Rengi: Diski rengi yem, safra miktari ve
gecis oranindan etkilenir. Merada otlayan inekler
koyu vyesil iken bazl daha

Ssaman rasyonlar

kahverengi renge neden olabilir. inekler TMR
tukettiginde, diski genellikle sari zeytin rengindedir.
Bu renk, tahil ve yem kombinasyonundan kaynaklanir
ve tane miktarina ve bu tanenin islenmesine gore
degisir. Yiksek tahil bazlh diyetler daha gri gibidir.
Daha yavas gecis oranlari, rengin koyulasmasina ve
mukus kaplamasindan dolayi yiizeyde bir parlaklik ile
daha fazla top seklinin olusmasina neden olur. Tedavi
goren hayvanlarda uygulanan ilaglarin sonucu olarak
anormal renkli diski gorilebilir. Koyu veya kanl diski,
mide bagirsak kanalinda sulu dizanteri, mikotoksinler

veya koksidiyozdan kanamaya isaret edebilir. Agik

yesil veya sarimsi diski sulu ishal ile birlikte
salmonella  gibi  bakteriyel enfeksiyonlardan
kaynaklanabilir. Diski renklerindeki herhangi bir

degisim, bir seyin dogru olmadigini ve acil dizeltici

onlemlerin alinmasi gerektigini gosterir (8).
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Bu calismada izmir Tire ilcesi Damizlik Birligine
ait 6zel 50 bashk Fleikviech sirlsinu barindiran bir
ciftlikte saha sartlarinda multidisipliner bir bilimsel
dahilinde diski

organizasyon skorlarinin

degerlendirilmesi amaglandi.
MATERYAL ve METOT
Calisma Popiilasyonu

Calisma kapsamina alinan iftlik izmir Tire ilgesi
Damizlk Birligine Giye olan 6zel 50 baslk Fleikviech
slrislini barindiran  sartlardaydi. Fleikviech irki
sigirlar iki ile dordinci laktasyon sayisina sahip 3-8
yaslarinda bulunan ve galisma esnasinda laktasyonda
bulunan hayvanlardan segildi. Calisma kapsaminda
degerlendirilen hayvanlarin herhangi bir hastalik
tablosunun bulunmadig anamnez bilgileri ve rutin

klinik muayeneler araciligi ile belirlendi.
Fekal Skorlama

Fekal skorlama islemi 1 ile 5 puan arasi olacak
sekilde Mendelez ve Roy (4) tarafindan 6nceden
belirtilen skorlama sisteminden modifiye edilerek

dizenlendi. Bu kapsamda hayvanlar sayim

sonrasinda yem yeme amagh olarak makas

sisteminde bekletildigi aralikta ayni arastirmaci

tarafindan diskilama yapmalari beklenerek ahir

zemini Gzerine disen diskinin gorsel olarak

degerlendirilmesi ile gerceklestirildi. Modifiye edilen

fekal skorlama kriterleri Tablo 1’ de 6zetlendi. Fekal

skorlari  hayvanlarin  kulak numaralarina goére
laktasyon donemleri 6grenilmeden kor olarak
degerlendirildikten sonra isletmeden bulunan

hayvan takip programi araciig ile hayvanlar
laktasyon dénemlerine gére gruplar igerisine sahip

olduklari fekal skorlar ile birlikte aktarildi.
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Tablo 1. ineklerde 1-5 puan arasinda diski skorlama kriterleri (4).
Table 1. Fecal scoring criteria with 1-5 points in cattle (4).

Bu digki yesil sivi kivamindadir. Rektal ve sagri bolgesinde diski kalintilart goriilebilir. Asirt
protein veya nisasta, cok fazla mineral veya lif eksikligi bu skora yol agabilir. Kolondaki asir1

ire, diskida osmotik basingta yiikselmeye yol acar bdylece su ¢ekmeye bagli ishaller

Bu diskt sulu goriinlimde ve ayr1 bir yigin olusturmadigi i¢in topraga ya da betona ¢arptiginda,

sulu kivamindan dolay1 etrafa sacilir. Cogunlukla yesil merada otlayan ineklerde goriiliir. Diisiik

Bu en uygun skor! Diski, piiriizlii benzeri bir gériintime sahiptir, 3 ile 5 cm kadar yigilir, birkag

es merkezli halka, ortada kii¢iik bir ¢okiintli veya ¢ukur vardir, beton zeminlere ¢arpar ve bir cup

Diski daha kalindir, ayakkabiniza yapisacak ve 5 cm fazla istiflenecektir. Kurudaki inekler ve
geng inekler bu tiir diskiya sahip olabilir (bu, diisiik kaliteli yemlerin beslendigini ve / veya

protein sikintist oldugunu yansitabilir). Rasyona daha fazla tane yem veya protein kaynagi

Bu diski saglam diski toplart olarak goriiniir. Saman bazli bir rasyon veya dehidratasyonun bu

Skor Aciklama
Skor 1
sekillenebilir.
Skor 2
lif veya fonksiyonel lif eksikligi de bu digki skoruna yol agabilir.
Skor 3
sesi ¢ikarir ve ayakkabinizin ucuna yapisacaktir.
Skor 4
eklemek bu diski skorunu diisiirebilir.
Skor 5

skora yol agt1g1 diisiiniilebilir. indigesyon problemli inekler bu skoru gosterebilir.

istatistiksel Analiz

Laktasyonun farkli dénemlere ait hayvanlarda
bulunan diskilardan yapilan digki skorlarina ait veriler
Graphpad prism 6.0 programi kullanilarak grafik
seklinde tanimlandi. Laktasyon gruplarindaki skorlar
arasindaki farkin istatistiksel degerlendirmesi Kruskal
Wallis testi kullanilarak SPSS 22.0 (IBM, Amerika)
programi ile yapildi. istatistiksel analizlerde P<0.05

degeri anlamli kabul edildi.

BULGULAR

Calisma kapsamina alinan olgulara ait klinik
gorinum (Sekil 1) ve digski skorlama ornekleri Sekil 2-
7 arasinda gosterildi.

Sekil 3'de belirtildigi gibi sol bastan ilk 3 olguda
diski skorlari 2 iken, en sagdaki olguda skor 3’e yakin

bulundu.
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Sekil 1. izmir, Tire ilcesine bagli 50 baslik Fleickveich
popiilasyonunun a) distan gériinimi b) morfolojik
muayene oncesi hazirlik ve inspeksiyon.

Figure 1. a) Outward view b) preparation before
morphological examination and inspection of farm
included 50 head of Fleickveich cattle located in Tire,
izmir Province.
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Sekil 3. Sol bastan ilk 3 olguda digki skorlari 2 ve en
sagdaki olguda skor 3’e yakin. Her 3 olguda diareyik
kivamda diski gérintisu.

Figure 3. The fecal score was 2 at the first 3 cases
from the left, and close to the 3 at the rightmost case.
Diarrheic apperance in all cases.

Sekil 4. Diski skoru 4 olan olgular. Diski daha kalin ve
cizmeye yapisarak, istiflenmekte.
Figure 4. Cases with fecal score 4. The feces is thicker

and sticks to boots.
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Sekil 5. Etraftaki diger hayvan diskilar ile karismis
olan olguda merkezi yerlesimli diski skoru 1 ile
uyumlu, anal bolge diyareik diski ile bulasik.

Figure 5. Feces in the center surround with other
animal feces is coherent with fecal score 1 and anal
region is adhered with diarrheic feces.

Sekil 6. Diski skoru 5. Bu diski saglam diski toplari
olarak gorindr.

Figure 6. Fecal score 5. This feces appears as solid
stool balls.

19
b 2%



Sinirh Fleckvieh Irki Bir Sigir Po...

Ural ve ark.

o NN

: ¢ 5 4 ) it
ideal skor 3 saptanan Fleikviech inekte
(buzagilama sonrasi) net olmasa da gastrointestinal

ek|I 7.

(bagirsak
olarak

sistemin  etkin  calistigina  delalet
mikrobiyatasinda biyogesitliligi iyi
ongorulebilecek bir olgu).

Figure 7. The ideal score is 3 of Fleikviech cows (after
parturition), although it is not clear, it is indicated to
the gastrointestinal system function is effective
(biodiversity of the gut microbiata might be
predicted as a good case).

Bu ¢alisma kapsamina alinan Fleikviech
popiilasyonunda dogum déneminde (n=9) 2 ile 4,
erken laktasyon doneminde (n=16) 2.5 ile 3.5, ge¢
laktasyon déneminde (n=14) 3 ile 3.5 ve yakin kuru
dénemde (n=11) 3 ile 4 arasi skor degisimleri
gozlemlendi. Farkl laktasyon donemindeki Fleckvieh
poplilasyonunda diski skorlarinin dagilimi
irdelendiginde erken ve ge¢ laktasyon doénemleri
arasinda (P<0.05), ilaveten ge¢ laktasyon donemi ile
yakin kuru donemler arasinda (P<0.05) belirgin
farklar belirlendi. Farkli laktasyon donemine ait diski

skorlarinin dagilimi (P<0.05) ise Sekil 8’de sunuldu.
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Buzagilama dénemi
o Erken laktasyon donemi
 Geg laktasyon donemi
Yakin kuru donem

N

Digki Skoru
L
< r

0 T T
Laktasyon Donemleri

Sekil 8. Farkh Laktasyon dénemindeki Fleickviech
popiilasyonunda diski skorlarinin dagilimi.

Figure 8. Distribution of fecal scores in the Fleickviech
cattle herd at different lactation periods.

TARTISMA ve SONUC

Fekal skorlama sistemi diski karakterini
tanimlayan ve rasyonun bilesimi ile ilgili olan 6nemli
bir calismada gelistirilmistir (4). Detayh literatar
taramasi kapsaminda farkli ve az sayida makalede
fekal

gorilmustir. Ancak yeterli miktarda ayni tlrden

puanlama sistemlerinin  degerlendirildigi
bilimsel ¢alisma eksikligi nedeniyle bu ¢alismada

kullanilan  skorlama sistemini gelistirmek icin
kriterleri homojenlestirmek zor olmustur. Konu ile
iliskili bir arastirmada, Perry ve Stallings (1) in
arastirmasindan uyarlanan diskinin kivami, fiziksel
formu ve seklini temel alindigi sekilde modifiye
edilmistir. ilgili calismada ek olarak puanlama sistemi
bir 6n degerlendirme ile dogrulanmistir. Baska bir
calismada ayni ciftlikte birkag diski 6rnegini ayri ayri
puanlayarak 0.5’den daha fazla olmayan puanlarin
tutarh bir sekilde eslestirilmesi saglamistir. Sunulan
bu c¢alismada, TMR 6rneklemenin ve islemenin ve
diski skorlamanin tamamen ayni kisi tarafindan
gerceklestiriimesidir. Boylece diski skorlama ve
parcacik boyutu degerlendirmesinde degiskenlik
azalmaktadir (4).

Diski skorunda 1 ve 5 puan arzu edilmez ve
rasyon kisitlamalarinin yani sira bir saglik problemini
de yansitabilir. Skor 4, rasyonun yeniden dengelenme
ihtiyacini  yansitabilir.  ineklerde  laktasyonlari
boyunca, diski skorunun degisebilecegi [buzagilama
glni (skor 2 ile 2.5); erken laktasyon dénemi (2.5 ile
3); gec¢ laktasyon donemi (3 ile 3.5); yakin kuru
donem (3-4); uzak kuru donem (2 .5 ile 3 .5)] goz

oniinde bulundurulursa (5); bu c¢alisma kapsamina
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alinan Fleikviech popilasyonunda dogum
doneminde (n=9) 2 ile 4, erken laktasyon doneminde
(n=16) 2.5 ile 3.5, geg laktasyon déneminde (n=14) 3
ile 3.5) ve yakin kuru dénemde (n=11) 3 ile 4 arasi
skor Farkh Laktasyon
diski

skorlarinin dagilimi irdelendiginde erken ve geg

degisimleri gdzlemlendi.

donemindeki Fleickviech poplilasyonunda
laktasyon dénemleri arasinda, ilaveten geg¢ laktasyon
donemi ile yakin kuru dénemler arasinda belirgin
farklar belirlendi. Yapilan bir ¢alismada vitamin
mineral takviyesi yapilan rasyonla beslenen siriide
kuru donemden erken laktasyon donemine dogru
diski skorlamasinin kontrol grubuyla paralel ancak
daha yuksek olarak azaldigi ifade edilmistir (12).
Schmitz ve ark., (13)

ylksek enerjili

de yaptiklari ¢alismada ise
rasyonla beslemeye bagh kuru
donemle kiyaslandiginda orta laktasyon dénemine
dogru diski skorunun azaldigi, bunun da diisik NDF
ahmuyla iligkili oldugu belirtilmistir. Calismamizda
rasyon icerigi dikkate alinmaksizin diski skorunda
erken laktasyon dénemindeki azalmalar benzerlik
gostermektedir. Ayrica Hutjens (8)’'in belirttigi gibi
calismamizda da erken laktasyon donemindeki
ineklerde diski skoru 2.5-3 arasinda elde edilmistir.
Sekil 3'de belirtildigi gibi sol bastan ilk 3 olguda
diski skorlari 2 iken, en sagdaki olguda skor 3’e yakin
bulundu. ilging olarak her 3 olguda diaretik kivamda
diski

gelismemesi,

saptanirken, gorseldeki son olguda diyare

enfeksiyoz etkenlerin ekarte
edilebilecegini distindirmektedir (Sekil 3). Yine de
fekal muayene ile paraziter ya da bakteriyolojik
etmenler ayirici tanida géz 6niinde bulundurulabilir.

Gelistirilmis besin kullaniminin bir gostergesi
olan musir silaji ile birlikte ¢im yonca silaji iceren
diski

gostermektedir (14). Misir silaji ve tam tahil gevregi

diyetle beslenen ineklerde skoru artis
silaji, rumende ot silajindan daha disiik oranda
potansiyel pargalanabilirlige sahip NDF igerir (1-
4,8,9,15-20). Bu, misir silaji ya da tam-tahil gevregi
silaji ile beslenen ineklerde, sadece ¢imenlik yonca
silaji ile beslenen ineklere ya da preslenmis pancar
posasi ile kombinasyon halinde olanlara kiyasla daha
diskida NDF ile

yiksek  bir konsantrasyonu
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iliskilendirilmistir. Toz haline getirilmis pancar posasi,
rumende kolayca ayrisabilen ¢ozlnir [if fraksiyon
pektini (160 g/kg DM) igerir (2,15,17). Yiksek digki
NDF konsantrasyonunun, misir silaji ile beslenen
ineklerde daha yuksek diski kivamina neden
olmaktadir (3). Bu calismada rasyon bilgisi tam olarak
paylasilmak istenmese de tam tahil gevregi ve silaj ile
beslenen ineklerde digki skorlarinda meydana gelen
degisimin misir silajina iliskin olmadig1 dusindld.

Sonug olarak laktasyonun farkli dénemlerinde

saghk durumunun takibinde diski skorlarinin
belirlenmesinin ~ 6nemli  oldugu ve ileride
mikrobiyataya, muhtemelen de bagirsak

biyocesitliligine  yonelik arastirmalara  katkida

bulunabilecegi sdylenebilir.
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Abstract: Data mining is an interdisciplinary field. In this field, statistical analysis techniques and artificial intelligence
algorithms are used. Thanks to the algorithms used, hidden information within the data is revealed and transformed into
qualified information. Data mining techniques have been used effectively in health, engineering, biomedicine and many other
fields for many years, and are known to contribute significantly to health sciences. However, the use of this effective method
in animal health is very limited and the use of data mining methods in animal health has accelerated in recent years. Animal
illness and mortality cause decrease husbandry and this impact negatively on the national economy. Interdisciplinary studies
are very important to increase profitability in this field. In this review, studies on the determination of animal diseases and/or
risk factors using data mining methods have been examined. Studies in the veterinary field shows the data mining methods

can be successfully applied in this field.

Anahtar Kelimeler: Computer aid diagnosis, Data mining, Veterinary.

Veterinerlik Alaninda Veri Madenciligi Yontemleri Kullanilarak Bilgisayar

Destekli Tani ve/veya Risk Faktorlerinin Belirlenmesi Uzerine Bir inceleme

Oz: Veri madenciligi disiplinler arasi bir alandir. Bu alanda istatistiksel analiz teknikleri ve yapay zeka algoritmalari
kullaniimaktadir. Kullanilan algoritmalar sayesinde verideki gizli bilgiler agiga ¢ikarilarak ve nitelikli bilgiye
donistirilmektedir. Veri madenciligi teknikleri saghk, mihendislik, biyomedikal ve diger birgok alanda uzun yillardir etkin bir
sekilde kullanilmaktadir ve saglik bilimlerine 6nemli 6lglide katkida bulundugu bilinmektedir. Ancak bu etkili ydntemin hayvan
saghginda kullanimi oldukga sinirli olup son yillarda hayvan sagliginda veri madenciligi yontemlerinin kullanimi hizlanmistir.
Hayvan hastaliklari ve 6lim oranlari hayvanciligin azalmasina neden olmakta ve bu da ilke ekonomisini olumsuz yonde
etkilemektedir. Bu alandaki karhihgi artirmak igin disiplinler arasi galismalar ¢ok onemlidir. Bu derlemede, veri madenciligi
yontemlerini kullanarak hayvan hastaliklarinin ve / veya risk faktorlerinin belirlenmesine yonelik ¢alismalar incelenmistir.

Veterinerlik alanindaki galismalar, veri madenciligi yontemlerinin bu alanda basariyla uygulanabilecegini gostermektedir.
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INTRODUCTION

D

discovering patterns through computation in large

ata mining is classified as an interdisciplinary
subfield under computer science. It involves
data sets combining methods used in several
disciplines such as machine learning, artificial
intelligence, database systems and statistics. The
general objective of the data mining process is to
reveal hidden predictive information and unknown
data, relationships, patterns and knowledge by
searching through large data sets where it is hard to
search and determine using classical methods of
statistics (1-3).

The health organizations generate the data so
vast and complex that it is very difficult to analyze the
data in order to make important decisions regarding
patients’ health (4). This huge bulk of data contains
details about hospitals, patients, medical claims,
treatment costs, etc. Therefore, the generation of a
powerful tool to analyze and extract important
information from this complex bulk of data is
required. In order to increase their capability of
making decisions on patients’ health, health-care
organizations use data mining techniques such as
classification, clustering, regression and association.

Data mining methods are being widely used as
a supporting system for diagnosis and treatment.
However, it is obviously seen that data mining
methods are not used sufficiently in animal health.
To be more precise, the newly developed scientific
solutions are not being implemented when
encountering a problem in the field of veterinary. It
can be said that interdisciplinary studies are
inadequate (5).

Animal health is as important as human health.
The data mining methods are being quite newly
applied in the field of veterinary. In this review,
studies in the field of veterinary will be examined
under data mining models (detailed in Section 3).
Classification methods were used for factors

effecting fertility in Japanese quail eggs (6,7),
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evaluation of raw milk quality (8,9), oestrus detection
(10,11), estimation of heat stress (12), estimation of
milk production efficiency (13), prediction of the
nutrient content in dairy manure (14), prediction
diagnosis (15). Clustering methods were used for
examination of goat in terms of mohair
characteristics (16), classification of Holstein Friesian
breed dairy cattle in terms of some milk component
parameters (17), classifying the cities for sheep
production (18), classify sheep according to body
(19), (20,21),

determination of factors responsible for animal

measurements risk classification
mortality (22), characterization disease (23).
The aim of this study is to allow obtaining better
results in diagnosis and treatment by applying data
mining methods in animal health and to introduce a
different point of view to the veterinarian in terms of
decision-making processes. Therefore, studies
towards determination of disease diagnosis and/or
risk factors using data mining methods in the field of
veterinary were reviewed and the quite recent use of
data mining in the field of livestock farming was
discussed in detail. Before starting an application
associated with data mining, it is crucial to
understand the data mining related basic concepts
and utilized methods in order to obtain more

successful results.

1. Data Mining
Data mining comprises three steps of
knowledge discovery in databases (KDD); pre-

processing, modeling and post-processing of data
(24). The goal of pre-processing is to prepare raw
data for mining. The relationships between various
data are discovered in the modeling step, in order to
extract a pattern. In the post-processing step, the
extracted pattern is evaluated in order to be verified
and stated as knowledge. For the interactive and

iterative KDD process model shown in Figure 1.
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Figure 1. Summarized KDD process steps according
to Fayyad, Piatetsky et al. (24,25).

Sekil 1. Fayyad, Piatetsky ve ark. gore KDD islem
adimlari 6zeti (24,25).

1.1. Data Preprocessing

Databases may contain incomplete raw data,
noise, missing values, and inconsistent data. Data
mining results are affected by the quality of the data.
Raw data is preprocessed, to improve the quality of
the data and consequently the mining results. This
increases efficiency and it eases the mining process.
Data preparation and obtaining a general overview of
data is aimed at the preprocessing step. In practice,
60%-90%
understanding and preparation (26). So, the data

of project time is spent on data
preprocessing step is very important.

Data cleaning: Data becomes dirty by missing
values, noisy and inconsistent data. Within the
mining procedure, these dirty data may confuse the
process. If some data cells are empty, this means that
there are missing values. As a random part of the
error, noise should be eliminated. Outlier data are
those with different behavior from other data and
they are to be detected. Operations such as filling in
missing values, identifying or removing outliers,
smoothing noisy data and resolving inconsistencies
are required, in order to solve these problems.
Solution methods are elimination, estimation and
ignorance (3).

Data integration: Data integration comprises
integration of multiple databases, files or data cubes
or in order to create a single data set (3).

Data transformation: Transformation of data
into forms to render them appropriate for mining.
The methods

normalization (scaled to fall within a small, z score

of data transformation include
normalization, min-max normalization and decimal
scaling), smoothing (removing noise from data by

binning, regression and clustering), aggregation
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(summarization or aggregation may be applied to
data) and generalization (concept hierarchy climbing)
(3).

Data reduction: This is to obtain a reduced
representation of the data set, making it much
smaller in volume with the same (or approximately
the same) analytical results. In literature, several
data cube

data

methods such as aggregation,

dimensionality  reduction, compression,
numerosity reduction, discretization and concept
hierarchy generation were used for data reduction
(3).

Discretization and binarization: This comprises
the preparation of data for classification and
association algorithms. Discretization is the process
of transforming a continuous attribute into a
categorical attribute. It is commonly used in
classification. Through binarization, a continuous or
categorical attribute is mapped into one or more
binary variables. Generally, it is used for association

analysis (27).

1.2. Data Modeling

In the data modeling step, all tasks may be
divided into predictive and descriptive categories.
Predictive algorithms comprise classification and
regression according to the type of target variable
(discrete or continuous). Descriptive algorithms are
divided into clustering and association rule mining
categories (28).

Classification is the estimation of data that does
not have a certain class using existing data.
Classification algorithms are supervised algorithms
and consist of two steps. In the first step the
algorithm determines the relationships between the
class information and other attributes and it
establishes a model to implement it on the whole
data. In the second step, this model is operated on
unclassified data and the classes of these data are
estimated. To measure the success of the generated
model of the classification algorithm, specific criteria
are used which are accuracy, error rate and

sensitivity (1,3,28).
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Regression, unlike classification, is used for
estimation of continuous data and it is a data analysis
method establishing models to indicate important
data classes that estimate future data. Each of the
models used for estimations is mining functions and
they estimate the probable values of classes. (1, 3,
28).

Clustering sorts data into clusters consisting of
similar elements and it obtains homogeneous sub-
data groups from a heterogeneous data cluster. This
process is done completely utilizing the similarity
without any learning process (1,3,28).

Association rule mining is used to discover
relationships between large transactional data for
exploring sequential data. Through this method,
analysis of association rules or frequently appearing
items is obtained. Various criteria are taken into
consideration such as support and confidence
through performance evaluation on discovered rules
(29).

1.3. Data Post-processing

The extracted knowledge is visualized and
evaluated in this step. Visualization is known as the
essential matter in data mining. It is considered as an
advantage for an algorithm. Various predictive and
descriptive algorithms are used to extract knowledge
from raw data. Conclusively, the performance
evaluation methods comprise single scalar and
graphical methods. In the first group, accuracy,
sensitivity and specificity are categorized. This group
is simple to be practiced but not efficient in covering
various aspects of evaluation. The other group
comprises Receiver Operating Characteristic (ROC)
Curve, Cost-Line and Lift (1,3).

Data mining reflects a process that comprises
several steps, methods and algorithms. In order to

generate successful results through the study,

methods and algorithms should be selected
according to the data set.
2. Literature Review

Automated animal diagnosis helps the

veterinary surgeon to calculate the correct disease
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with less time. While the articles scanning we
selected keywords: “analysis of animal diagnosis”,
“predict animal diagnosis using decision tree”,

”ou

“diagnosis of disease veterinary”, “evaluation of risk
factor for animal diseases”, “animal medical data
analysis”, “disease decision support animal”, “predict
“analysis small

animal diagnosis data mining”,

”n o«

ruminant data mining”, “naive bayes in veterinary”,
“data mining predict animal disease”, “weka in
veterinary”, etc. and their combinations are used.
The studies highlight the foremost objectives of the
authors working in the field of predicting animal
disease(s) and/or determination of risk factors in the

veterinary field using data mining methodology.

2.1. Clustering Studies

Hermann-Bank et al. (23), aimed to investigate
if the new neonatal porcine diarrhea (NNPD) is
associated with the composition of gut microbiota. K-
means, principle component analysis (PCA) and
linear discriminant analysis (LDA) methods are used.
In the conducted study, analyses were performed on
a data set consisting of 50 control (without NNPD)
and 52 NNPD piglets. According to LDA; 70% of case
samples (diarrhea) and 83% of control samples
(without diarrhea) were classified correctly. When
the microbial composition in neonatal piglets of
different ages (three to seven days old) was
examined, case and control groups were observed to
be better distinguished with age. According to PCA,
new neonatal porcine diarrhea (NNPD) was observed
to be associated with the bacterial composition and
a big variation was observed among diarrhoeic
piglets. The study concludes that NNPD indicates that
bacteria could be the etiology of this diarrhea which
affects piglets during the first week of life.

2.2. Classification/Regression Studies

Yazdanbakhsh et al. (30), aimed to develop an

intelligent system for prediction of bovine

respiratory diseases in livestock farming. Chi-squared
automatic interaction detection (CHAID), logistic

regression (LogR) and analysis of variance (ANOVA)
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methods were used. The analyses were performed
on sensor data in terms of body and environment
temperature obtained from sensors attached to
cows. At the prediction of disease in cows for the
next 7 days logistic regression was observed to have
the lowest false-positive rate (sensitivity 42.3%,
specificity 92.7%), MetaRBFN1 was observed to have
the lowest false-negative rate (sensitivity 92.3%,
specificity 63%), and MetaRBFN2 was observed to
deliver the nearest point to the optimal classifier
within the ROC area (sensitivity 73.1%, specificity
78.8%). The study concluded reporting that the best
performance was achieved by the ensemble classifier
(the combining MetaRBFN1,
MetaRBFN2, and Logistic
sensitivity of 80.8% and a specificity of 80%.

voting method
Regression) with a

Saidani et al. (31), aimed to demonstrate the
effect of climate on warble infestation. Radial basis
function network (RBFN), support vector machine
(SVM), optimization (SMO),
decision tree (DT) and LogR methods are used. The
prevalence (38.23%;
21.57411.98) were found significantly higher than
humid areas (20.74%; 14.84+7.86). Through the

CHAID algorithm, the main factors were observed as

sequential minimal

and infestation intensity

climate followed by the husbandry system and
breed. Through logistic regression and multivariate
ANOVA, intrinsic factors (age, sex, breed) and
extrinsic factors (husbandry system, treatment), as
well as climate, were observed to be associated with
both prevalence and infestation intensity. The study
concludes that semi-arid areas are more favorable
than humid ones at the free stages of Hypoderma
spp. life cycle (pupae and adult flies).

Awaysheh et al. (32), aimed to develop models
about the influence of inflammatory bowel (IBD) and
alimentary lymphoma (ALA) diseases on serum
chemistry and to distinguish these diseases by means
of classification algorithms. Naive bayes (NB), DT and
artificial neural network (ANN) methods are used.
The study was conducted on results of complete
blood count (CBC) and serum chemistry (SC) of 120
cats consisting of 40 normal cats, 40 cats with IBD and
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40 cats with ALA. With sensitivities of 70.8% and
69.2% respectively, naive bayes and artificial neural
networks were observed to have a higher
performance in comparison to the decision tree with
a sensitivity of 62%. By classification according to
normal, IBD and ALA status, the area under the ROC
curve was observed to be 83% for NB, 79% for DT and
82% for ANN. By classification of cats in 3 categories,
NB with 10 variables and ANN with 4 variables have
shown a better performance than the decision tree
with 5 variables. The study concluded reporting that
both NB and ANN provide a good algorithm
alternative to create prediction models in this field.
Boujenane et al. (33), aimed to analyze the rate
of incidence and risk factors of clinical mastitis. LogR
and gamma regression models (GRM) methods are
used. The analyses were performed on 1725 Holstein
cows. According to logistic regression; the obtained
result showed that cows with a parity of 2 had a
mastitis risk of 65% and those with parity 3 and 4 had
a risk of 88% and 115% respectively and that the risk
was higher than the parity 1. The highest mastitis risk
was observed in cows that calved from October to
January and the highest number of mastitis
incidences were observed from July to September.
According to gamma regression parameter
estimates, the onset time of mastitis 1 and 2 in cows
that calved from January to October were 16.3 and
8.5 days, respectively.
Amrine et al. (34), aimed comparison of
classification algorithms to predict outcomes of
feedlot cattle in Bovine respiratory disease. DT,
bayesian network (BN), meta-classifiers, ANN and
LogR methods are used. In this study, the analyses
were performed on over one million animals.
Different classification algorithms in estimating post-
treatment results of individual calves based on data
obtained from the first diagnosis and treatment of
the disease were compared in this study. Classifier
performances were observed to range from 63% to
95% according to the dataset. The study concluded
reporting that feedlot managers might perform
correct predictions by pairing the correct classifier

with the available data.
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Urbach et al. (35), aimed automated
phenotyping and advanced data mining exemplified
in rats transgenic for Huntington's disease.

Multivariate analysis (MVA), PCA and Partial least
squares discriminant analysis (PLS-DA) methods are
used. Previously undetected aspects (such as
circadian activity, energy metabolism, rearing) were
traced for the phenotype of tgHD rats by automated
systems and spontaneous free rearing rats correlated
with individual performance were also traced in the
accelerated test. In juvenile tgHD rats that differed
from adult animals, discrimination by genotype was
revealed through PCA, it was further resolved
through PLS-DA to detect “temperature” (juvenile)
and “rearing” (adult) as phenotypic key variables in
the tgHD model. In this study, it was also observed
that MVA was extremely useful in comparison to PCA
in terms of identifying and scoring genotype-related
traits in animals’ behavior and metabolism. The study
has concluded reporting that MVA combined with
intra-home-cage phenotyping might characterize a
complex phenotype through identifying highly
sensitive and standardized novel physiological and
behavioral markers while using fewer human
resources.

Babcock et al. (22), aimed to assess the ability
to predict the cumulative risk of bovine respiratory
disease complex (BRDC). LogR and mixed negative
binomial regression (MNBR) methods are used. In
this study, for model training 12735, for validation
6221 and for testing 6476 cohort data set were used.
Subset 1 (feedlots that reported risk code) and subset
2 (feedlots that reported daily mortality counts) were
generated from the data set. Using logistic regression
models, correctly classified cohort percentage per
day was illustrated, then arrival weight, arrival
month, and feedlot were used to evaluate the effect
of day. Cattle arriving in April had the highest (77%)
number of lots which were correctly classified and
cattle arriving in December had the lowest one
(28%). At the arrival, classification accuracy varied
according to initial weight and ranged from 17%
(<182 kg) to 91% (> 409 kg). When risk code was
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known, predictive accuracy has improved from 64%
to 74% in 8 days from arrival and when risk
classification was unknown the accuracy at arrival
was 56% and 69% at 8 days on feed. The study
concluded demonstrating the improvement in the
predictive ability of models utilizing more refined
data on the cohorts’ history. So, these models
become more useful for commercial feedlot
operators.

Ahmed et al. (36), aimed to determine the
influence of epidemiological factors on prevalence
and infestation rate of Hypoderma spp. CHAID and
ANOVA methods are used. A total of 1000 animals
were analyzed and the influence of age, sex, breed,
management and previous exposure factors on
hypodermosis were investigated. In the study, the
prevalence was shown to be higher in young and
female animals. The management was found to be
the most important factor in warble fly infection and
it was observed that warbles were first detected in
September reaching a maximum in December and
disappearing in January. According to CHAID
algorithm, the most effective factor in warble fly
prevalence was the grazing pattern followed by
district locality. Along with significantly effective
factors such as previous exposure to parasite,
parasitation intensity, the management system was
reported to be another factor in hypodermosis
prevalence.

Piwczynski et al. (39), aimed to determine risk
factors responsible for lamb mortality. Classification
trees (CT) and LogR methods are used. The analyses
were performed on 20.044 lambs. At the study,
factors such as flock, year of lambing, age of dams at
lambing, body weight of dams at the age of 12
months, birth type of lambs were observed to be
effective on lamb mortality at both logistic regression
and classification tree methods. At the conclusion,
the study reported that classification tree would be
more advantageous than logistic regression by
presenting the information in the form of a tree
structure making it more understandable in a

straightforward way.
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Geenen et al. (38), aimed to discriminate
between classical swine fever (CSF)-infected and
non-infected pig herds. NB method is used. The
analyses were performed on 245 CSF-negative herds
and 245 CSF-positive herds.

classifier’s accuracy was observed to be 69% when all

Naive Bayesian
features were applied, the classifier’s accuracy was
observed to be 67% after the filter method was
applied, the classifier’s accuracy was observed to be
70% after the wrapper method was applied. Because
the obtained results had a better performance than
that of a previously published diagnostic rule (63%),
the study reported that the NB classifier was a
promising tool in modeling diagnostic problems.
Lopez et al. (39), aimed to detect and classify
determinant factors on sheep protostrongylid
infection. CHAID and general linear model (GLM)
methods are used. The analyses were performed on
93 fecal samples collected from 74 commercial meat
ovine flocks. CHAID method was used to evaluate the
risk factors in sheep on being infected by lungworms
and the GLM method was used for evaluating
While

infection was the principal factor on protostrongylid

infection intensity. Dictyocaulus filaria
prevalence, other factors were observed to be age,
introducing external animals in the flocks, mixed

management with goats and animal density in

pastures. In addition, treatment effects on
prevalence were only observed in flocks that did not
introduce ewes. The lowest protostrongylid

prevalence was observed in flocks without D. Filaria
infection and when contact with goats was avoided.

Kuncheva et al. (15), aimed to reduce the false
18

classification methods (Bagging, AdaBoost, Random

positive rate within the set of suspects.
Forest, etc.) are used. The analyses were performed
on a data set consisting of 3113 sheep. 14 clinical
signs such as abnormal head position, change of
temperament, nibbling biting and poor condition
were recorded by veterinary officials for each animal
and post-mortem diagnosis was performed. Then 18
different classification methods were used to identify

healthy animals according to only clinical signs. The
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study reported that classifier ensembles performed
lower than expected, while logistic classifier, NB and
linear classifier models gave better results.

Dawson et al. (40), aimed to characterize the
cytology of bronchoalveolar fluid. DT method is used.
The analyses were performed on bronchoalveolar
lavage fluid (BAL) collected from 113 sheep lungs
consisting of 44 normal lungs, 12 lungs with maedi, 9
with adenomatosis, 27 parasitic, and 21 pneumonic
lungs. According to the study, the basic problem in
taking clinical decisions was reported to be whether
the cytological analysis of the BAL fluid could
diagnose lung diseases in sheep. Therefore, the
decision tree method was used to interpret the
differential cytology of the BAL fluid. According to the
decision tree; it was observed that 30% of cases with
cytological profiles suggesting no disease might have
lung lesions which means there was a remarkable
coincidence between normal BAL profiles and
37% of BAL profiles
suggesting parasitism could be derived from lungs

disease-related profiles.

with no evidence of parasitism, but in sheep with a
maedi suggesting profile only 10 percent would be
misclassified. 57% of sheep profiles suggesting
adenomatosis will be derived from lungs with other
pathologies. Therefore, any predictions made on the
basis of the differential cytology of BAL fluid are
subject to considerable uncertainty.

Sandholm et al. (41), aimed to compare
classifier induction algorithms on the diagnosis of
equine colic and the prediction of its mortality. Linear
regression (LinR), DT, K-nearest neighbors (KNN) and
LogR methods are used. The study reported that the
diagnosis of the disease was easy for all methods and
the average accuracy of the methods differed
between 94.7% and 99.3%. Small differences were
observed between the accuracies of the methods
and logistic regression and neural networks methods
had the highest accuracies. The study reported that
mortality prediction was difficult for all methods and
the average accuracy differed between 62% and 72%.
Neural networks and model class selection methods

were observed to have the highest accuracy. In
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addition, reducing the number of features was Table 1 presents the comparative analysis of
reported to lower the accuracy of logistic regression different data mining techniques and algorithms
and disease classification, while increasing mortality which have been used in examined studies.

prediction from 65% to 73%.

Table 1. Comparison of used data mining techniques.
Tablo 1. Kullanilan veri madenciligi tekniklerinin karsilastiriimasi.

. Data - . Successful
Author Tool Disease Size Data Mining Techniques method
Classification/Regression Clustering
g
c c =
2 i) o
=z O s = ] B ©
> < o o
5 2 & & € 5 £ T
Yazdanbak  Weka, Bovine 31 RBFN,
hsh et al. Matlab Respiratory v v LogR RBFN
(30)
Saidani et Hypodermos LogR,
al. (31) R, SPSS is epid. 1635 v Anova )
IBD L
Awaysheh 1 andAA 10 v v DT
etal. (32)
Bank et al. Bacterial gut
R 102 -
(23) 0 v
Boujenane  SAS Mastitis LogR
1.72 -
etal. (33) >
Amrine et Bovine 468.7 RF, MB, LB,
al. (34) Weka respiratory 34 v.ov v FC, DS, VP -
Urbach et Phe- Transgenic - MVA, PCA, beA
al. (35) noMaster  Huntington's PLS-DA c
Babcock et Bovine 25.43 LogR, MNBR
al. (22) Stata Respiratory MNBR
Ahmed et Hypoderma Anova DT
al. (36) SPSS spp. 1.000 Vv
Piwczyriski  Enterprise - 20.04 v LogR DT
et al. (39) Miner 4
i B
Geenen et Dazzle Swine fever 490 v N
al. (38)
Lépez et al. Protostrongy GLM
(39) SPSS lid infection 2093V
Scrapie Bagging, NB
Kuncheva RF
Wek 11 v v v v !
et al. (15) eka 3.113 adaBoost
etc.
Dawson et . Lung DT
al. (40) Minitab diseases 113 v
Sandholm Gastrointesti LinR, LogR ANN
- : 5 v Vv v
etal. (41) nal colic

ALA = Alimentary Lymphoma, ANN = Artificial Neural Network, ANOVA = Analysis of Variance, BN = Bayesian Networks, CHAID = Chi-squared Automatic Interaction Detection, CT =
Classification Trees, DS = Decision Stump, DT = Decision Tree, FC = Filtered Classifier, GLM = General Linear Model, GRM = Gamma Regression Models, IBD = Influence of inflammatory
Bowel, KNN = K-Nearest Neighbors, LB = Lobitboost, LinR =Lineer Regression, LogR = Logistic Regression, MB =Multiboost, MNBR = Mixed Negative Binomial Regression,
MVA = Multivariate Analysis, NB = Naive Bayes, PCA = Principle Component Analysis, PLS-DA = Partial Least Squares Discriminant Analysis, RBFN = Radial Basis Function Network, RF =
Random Forest, SMO = Sequential Minimal Optimization, SVM = Support Vector Machine, VP = Voted Perceptron.

216


https://www.sciencedirect.com/topics/computer-science/logistic-regression
https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/perceptron

A Review on Determination of ...

Cihan et al.

3. Data Mining Tools

Thanks to the rapidly developing technology,
many transactions executed virtually or in real-time
are stored electronically. The experts use data mining
methods to extract the relationships and rules which

would help us forecasting the future within big data

order to solve current problems, to make critical
decisions or to do estimations towards the future. A
computer program is required for data mining
applications. There are many software applications
developed in this scope. Frequently used computer

programs in literature are shown in Table 2.

clusters, utilizing those data in large databases, in

Table 2. Comparison of data mining tools.
Tablo 2. Veri madenciligi araglarinin karsilastiriimasi.

Tool Description

Approches

R (42) It's a free computer program for statistical calculation
and graphics and it is also a programming language.
Users may add packages to expand the capabilities of
R. You can use this tool after some data mining
experience and with some more programming skills.

Statistical and graphical techniques,
including linear and nonlinear modeling,
classical statistical tests, time-series
analysis, classification, clustering, and
others.

Matlab It isn’t a open-source software programming. MATLAB

(43) already supports various implementations of different
stages of the data mining process, including various
toolboxes created by experts in the field.

Classification, classifiers, data mining,
image processing, machine learning,
pattern recognition, statistics.

Weka It's a open-source and platform independent software.
(44) Weka is a computer program developed in Java
language and includes machine learning algorithms.

Data preprocessing, classification,
clustering, association rule extraction.

Orange It's an open-source data visualizaztion and analysis for

(44) novice and experts. Orange is a component based data
mining and machine learning software siiite written in
the Python language.

Data management and preprocessing,
classification, regression, association,
ensembles, ensembles, evaluation,
projections.

Rapid It's an open-source system for novice and experts.
Miner RapidMiner provides an integrated environment for
(44) data mining, machine learning, text mining, business

analytics and predictive analytics.

Data transformation, data preprocessing,
visulization, modeling, evaluation,
deployment.

Knime It’s an open-source platform for novice and experts.

Data acsess, data transformation, initial
investigation, powerful predictive analtics,
visualisation and reporting.

(44) KNIME is a user friendly and comprehensive data
analytics framework.
SPSS Clementine is a module developed by the company

Climenti SPSS for data mining applications. Thus, SPSS allows
ne (45) utilizing statistical functions whereby providing
artificial intelligence based algorithms.

Classification discovery, cluster discovery,
regression discovery, association
discovery, text mining, outlier discovery,
data visualisation.

Enterpri Enterprise miner is a graphical user interface designed
se miner by the company SAS considering the requirements in
(46) data mining.

Classification,  regression,  two-stage
models, clustering, time series,
association.

CONCLUSION

disease diagnosis and/or determination of risk

Data mining algorithms are being widely used in

factors using data mining methods in the field of

many fields to reveal hidden information within the

veterinary were examined in detail. Furthermore,

data. In this study, current studies conducted for information was provided related to the data mining
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process and some frequently used tools that might
be implemented while mining the data.

We have observed that the use of data mining
methods in the veterinary field gained momentum in
recent years. There are very successful algorithms in
the literature as well as those that are still being
developed. Moreover, we have observed that the
tools were mostly open-source and they did not
require any prior knowledge of programming
languages.

We have seen that popular methods such as
decision trees, regression and artificial neural
networks were used in the related studies. Besides,
the latest developed methods in data mining were
not implemented in order to solve the problems in
the field of veterinary.

The performance of algorithms may vary in
studies conducted on different data sets. The most
important reason is the fact that it depends on the
data source, the preprocessing on data and the
selection of algorithm parameters. In studies, the
researchers may use successfully tested algorithms
and they may also use any algorithms which are
proper for the dataset. These algorithms may
produce different performances depending on the
dataset.

We conclude that data mining which has been
already implemented intensely in the fields of
economy, industry and human health may produce
successful results in livestock farming even though it
is used rarely in this field. Thus, it has been observed
that successful results are obtained from the data
mining methods in the studies investigated within
the scope of the article.

There are many areas and trends in the
veterinary field where data mining experts can work.
Automation technologies have the potential to
enable and advance scientific knowledge. But in the
veterinary field, there are limited studies. For
example; Early detection / automate the detection of
compromised health and welfare in animals using
sensors studies, automatically diagnosing the health

status of animals used by images studies, animal
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detection by video camera studies and automatically

animal identification studies.
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Oz: Doku ve organlarda bulunan, kendini yenileyebilen ve canlinin ihtiyacina goére farklilasarak diger doku hiicrelerine
donisebilen ve ¢cogalabilen hiicreler “Kok Hiicre” olarak tanimlanir. Kok hiicreler; embriyonik kok hiicrelerden ve embriyonik
olmayan kok hicrelerden elde edilebilir. Embriyonik olmayan kok hicreler fotal kok hiicrelerden, kadavradan, gobek
kordonundan, plasentadan, kemik iliginden, yag dokudan, pekgok organda bulunan kék hiicrelerden (somatik kok hticreler)
veya son vyillarda farkhlastirma ile herhangi bir hicrenin kok hiicre haline donustirilmesiyle olusan hiicrelerden elde
edilebilmektedir. Totipotent, pluripotent ve yetiskin mezenkimal kok hiicreler rejeneratif tip, doku mihendisligi, veteriner
hekimligi ile biyomuhendislik alanlari tarafindan biyik ilgi gormektedir. Mezenkimal kék hicrelerin saglikh, ekonomik olarak
cogaltilabilmesi, ihtiya¢ duyulan hiicre tiplerine dondstirilebilmesi, kok hiicrelerin insan ve hayvanlarda tedavi amagli
kullanimini mdmkdan kilacaktir. Bu derlemede; kok hiicre, kok hiicrelerin potansiyel kullanim alanlari ve 6zellikle veteriner

hekimlikteki uygulamalari yer almaktadir.

Anahtar Kelimeler: Eriskin Hicre, Pluripotent, Totipotent, Veteriner.

Stem Cell

Abstract: "' Stem Cell" is defined as the cell which are found in a tissue or organ which can renew and replicate themselves
according to the needs of the body and differentiate into other tissue cells. Stem cells can be obtained from embryonic stem
cells and non-embryonic stem cells. Non-embryonic stem cells can be obtained from fetal stem cells, cadavers, umbilical cord,
placenta, bone marrow, adipose tissue and in many organs (somatic stem cells) or in recent years, differentiation can be
obtained from cells formed by transdifferentiating any cell into stem cells. Totipotent, pluripotent and adult mesenchymal
stem cells are of great interest by regenerative medicine, tissue engineering, veterinary and bioengineering fields. The ability
to reproduce mesenchymal stem cells in healthy, economically, and differentiate them into needed cell types will enable the
use of stem cells in order to support the regeneration in humans and animals. This review covers the informations about stem

cell, potential use of stem cells and their applications especially in veterinary medicine.

Keywords: Adult Cell, Pluripotent, Totipotent, Veterinary.
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GiRiS

C

farkhlasabilme

anh viicudunda, kendini rejenere edebilen ve
viicudun gereksinimine uygun birgok hiicreye
yetenegine sahip hiicreler ‘““Kok
Hicre” olarak tanimlanir. Farkhlasmamis olan kok
hiicreler, diger hicrelerin aksine baslangictaki
hiicrenin karakteristik 6zelliklerini tasir, minimum bir
benzeri hiicre olusturabilme yetenegi (self-renewal)
ile tek bir hiicreden birden fazla hicre dizisine
de

differentiation) sahiptirler (1). Kok hticreler, genler

farklilagabilme  yetenegine (multi-lineage
aracihgiyla aldiklari sinyale gore ¢cogu dokunun temel
yapisini meydana getirebilmelerine ragmen, spesifik

bir géreve sahip olan (Ornegin; sinir hiicresi, kas

hiicresi, salgi epitel hiicreleri vb.) 0Ozellesmis
hucrelerin ~ fonksiyonunu  yerine  getiremezler.
Okarma (1) tarafindan embriyonik kok hiicre

hatlarinin 300-400 dongl siresince proliferasyon

gosterdikleri  belirlenmistir.  Telomeraz enzim
aktivitesi araciligi ile sinirsiz bolinme yetenekleri
olugsmaktadir (2). Hicrelerin bolinme yetenegini
kontrol eden DNA sarmalinin ug bolgesinde telomer
zinciri bulunmaktadir. K6k hiicrelerde ise telomer
zinciri oldukga uzun ve buna bagli olarak telomeraz
enzim aktivitesi ylksektir. Boylece, kok hiicreler
kendi kendine replikasyon gostererek ¢ok uzun siire
¢ogalabilirler (2). Kok hucreyi diger hiicrelerden
ozelliklerden biri farklilasma
Cok hicreli

organizmalari meydana getirmek amaciyla bir araya

ayiran en oOnemli

kapasitelerinin  yiksek olusudur.
gelmis hicrelerin, spesifik bir yapi kazanmak ve
Ozglin gorevleri Ustlenmek lizere gegirdikleri bir dizi
Kok

hiicreler farklilasma potansiyeli ile organizmadaki

degisim “Farkhlasma” olarak tanimlanir.
yapim ve onarim olaylarinda ©6nemli gorevlere

sahiptirler (3).

1. Farkhlasabilme Potansiyeline Gére Kok Hiicreler

Kok hicreler, totipotent, pluripotent ve
multipotent olmak (izere temel olarak 3 grup altinda

tanimlanmaktadir.

1.1 Totipotent Kok Hiicreler

Zigot, canlinin yapisindaki bitin hiicrelere

farkhlasma yeteneginde olan ilk embriyonik kok
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hiicredir ve bu hiicrelere herseyi yapabilme
kabiliyetinde olan “totipotent hiicre” denir (Totus-
tam, anlamindadir).

bolinmemis; potentia-glic

Zigotun bolinmesiyle olusan blastomer olarak
tanimlanan tiim hcreler i¢in de totipotent &zellik
gecerlidir. Ayrica plasental yapilari olusturabilmesi
(dis hiicre kitlesi ile trofoektoderm) ve tim dokulara
farkhlasabilmesi (i¢ hiicre kitlesi ile) gibi 6zelliklere
sahip olan bu kok hicreler, erken embriyonik
donemde canliyi tekrar olusturabilme kapasitesine
sahiptirler. Bu htcreler fonksiyonel bir canhyi en
bastan olusturabilecek tiim hiicre tiplerine
farkhlasabilirler. Bununla birlikte amniyon kesesi ve
plasenta gibi embriyo disi dokulara da donisme
potansiyeline sahiptirler. Gelismenin ileri evrelerinde
totipotent kok hiicreler; pluripotent kok hiicrelere

farklilasabilirler (4).

1.2. Pluripotent Kok Hiicreler

Fertilizasyondan  sonra, pre-implantasyon
doéneminin 5. gininde olusan blastosist fazindaki
embriyoda bulunan hicrelerdir. Blastosist;
trofoblast hicreleri, blastosél ve i¢ hicre kitlesi
olmak Uzere Ug¢ yapidan olugsmustur. Pluripotent kok
hicreler; embriyonik kok hicrelere kaynaklik eden i¢
hiicre kitlesinden elde edilen hicrelerdir. Canhdaki
tiim doku ve organlari olusturabilmesi ile totipotent
kok hicrelere benzemektedir. Ancak plasental
yapilari olusturamazlar ve buna bagli olarak yeni bir
canllyi meydana getiremezler. Ancak bu hicreler
gerekli ortam saglandiginda yaklasik 200 hiicre

tlrtne dénusebilecek potansiyeldedirler (4).

1.3. Multipotent Kok Hiicreler

Embriyonik gelismenin daha ileri evresine ait
hicreler olup, eriskin kdk hiicrelerine dénisdrler ve
ozellesmis hiicre  tiplerine  farkhlasabilirler.
Multipotent kok hiicreler (MKH) insanda embriyo
govdesinde 16. glinden ve intrauterin evrede 4.
aydan itibaren tim kan hcreleri ve bircok organa
O0zgl ¢esitli hicrelere farklilasabilen kodk hiicre
grubudur (5). MKH eriskin bireylerin dokularinda
bulunan tek bir germ yapragina ait ve birbirine yakin
hicre gruplarina farklilasabilen hiicrelerdir. MKH ilk

olarak kemik iliginden Friedenstein ve ark. (5),
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tarafindan izole edilmis ve Caplan (6) tarafindan da

karakterize edilmistir.

2. Elde Edildikleri Doku ve Organlara Gore Kok
Hiicre Kaynaklar

Kok hicreler; embriyonik ve embriyonik
olmayan kék hiicrelerden elde edilebilir. Embriyonik
olmayan kok hicreler fétal kok hicrelerinden,

kadavradan, gobek kordonundan, plasentadan,

kemik iliginden, yag dokudan, bircok organda
bulunan kok hicrelerden (somatik kok hiicreler) veya
son yillarda farkhlastirma ile herhangi bir hicrenin
kok donustirilmesiyle

hiicrelerden elde edilebilmektedir (1-2).

hiicre haline olusan

GUnUmuzde ozellikle rejeneratif

tip
uygulamalari igin 6zellikle embriyonik ve erigkin kok
Birden farkli

totipotent Ozellik taslyan

hiicreler  kullaniimaktadir. cok

potansiyellere sahip,
embriyonik kok hiicreler; rejeneratif tip uygulamalari
icin oldukga uygundur. Ancak bu hicrelerin elde
edilmesinde ve kullanilmasinda etik agidan birgok
engel bulunmaktadir. Buna karsin eriskin kok
hicreler hem immunolojik agidan sorunsuzdur hem
de etik sorunlar olusturmazlar (7). Eriskin bir canhnin
viicudunda da kék hiicre kaynaklari bulunmaktadir.
Eriskin kok hucreler, farklilasmis dokularda bulunan
farkhlasmamis hicrelerdir. Her vyastaki canlida
bulunan bu hicreler kendilerini yenileyebilir ve
ihtiyac halinde farkh hiicre tirlerine donsebilirler.
Bu

dejenerasyona ugrayan veya o6len hiicrelerin yerine,

hucreler bulunduklari  dokularda yaslanan,
yenilerini Ureten yedek parca olarak gorev yaparlar
(8). Insan viicudunda kemik iligi, iskelet kasi, goz,
umblikal kord, sinir, karaciger, dental pulpa ve deri
gibi bircok dokularda bulunur. Organ spesifik kok
hiicreleri vicutta az miktarlarda olduklar igin
izolasyonlari da ayri bir sorun teskil etmektedir ve
canh yapi (in-vivo ortam) disinda embriyonik kok
hiicreler kadar ¢cogalma yetenekleri yoktur. Eriskin
kok hicreleri; multipotent mezenkimal kok hiicre
ozelliginde olup embriyonik kok hiicrelere goére
gelisme kapasitesi daha azdir ancak, dokuya o6zgii
bu kok hucreleri kok

farkhlasmalari, diger

223

hicrelerden ayiran onemli bir ozelliktir (9). Kas

hlcresinin  bazal membraninin  hemen altinda
bulunan satellit hiicrelerini kas dokuya ait eriskin kdk
hicreler olarak tanimlamistir (10). Bu tanimlamalar
eriskin kok hicrelerin ilk siniflandirmasi olmustur.
Bundan sonra 1960’ yillarin sonunda galismalar hiz
kazanmis, kemik iligi mezenkimal kok hicreler
(MKH); kordon kaninda eriskin hematopoetik kok
hicreler ve noral kék hicreler bulunmustur (11).
Eriskin kok hiicreler Gizerinde yapilan birgcok arastirma
iligi kok

yogunlasmistir. kemik

hiicreler Uzerinde

iligi
mezodermden kdken alir. Kemik iligi hiicreleri baslica

kemik kaynakh

insan embriyonik
iki hiicre grubundan olusur; bunlar hematopoetik kok
hicreler ve destek 6zelligindeki MKH’dir. Hem deney
hayvanlarinda hem de insanlarda séz konusu stromal
hicre grubu, heterojen hiicre gruplarindan
olusmakta olup, bu gruplardan biri de MKH olarak
adlandirilan bir grup hicredir (12). Friedenstein ve
ark.’nin (5) fibroblast kolonisi yapan hiicre grubu
(CFU-F) olarak tanimladigi; non-hematopoetik kemik
iligi progenitorleri olan MKH, ginimuzde o6zellikle
rejeneratif ve immunoregulatoér etkileri nedeniyle
klinik tedaviye uygunlugu Avrupa birligi (AB) tip ajansi
tarafindan ilag (Cell Drug) kapsamina alinmasini
saglamistir (13). Adipoz doku, kemik iligi, periferik
kan ve kordon kani ile kiyaslandiginda daha fazla
MKH (6,8).

multipotent kok hicreleri, ilk kez Zuk ve ark. (14)

icermektedir Yag dokusundan
tarafindan izole edilmis ve yag doku koékenli kok
hicreler olarak tanimlanmigtir. MKH, kemik iligi ve
yag doku disinda ise sinoviyal membrandan, iskelet
kikirdaktan,

tendodan, trabekiiler kemikten, gobek kordonundan,

kasindan, dermisten, perisitten,
akcigerden, dis pulpasindan, amniotik sividan, fetal

karacigerden ve periferal kandan izole edilebilir (14).

3. Erigkin Kok Hiicreler

Eriskin kok hicre olan MKH’ler multipotent
ozelliktedirler. MKH’ler stromal orjine sahip olmalari
sayesinde; genel anlamda “destek hicresi” 6zelligi
tagimalari ile tibbin birgok alaninda uygulanma
arttirmaktadir. izole

olanagini Bircok dokudan
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edilebilen, sayica ¢ogaltilmaya elverisli ve dayanikli
hucrelerdir. Bunlar kemik iligi hlcrelerinin yaklasik
%0.01 ile %0.001’ini olustururlar (7,13,14). Yapilan
calismalar ile MKH’ler adiposit, kondrosit, myoblast
ve osteoblast hiicrelerine farklilastirilmistir. MKH’ler,
elde edildikleri dokudan bagimsiz olarak plastik hiicre
kilttr kaplarina adhezyon gosterebilme, ¢ok yonli
farkhlasabilme ve ozellikle belirli fenotipik ylzey
markirlari  tagimalari  gibi  birgok 6zellikleriyle,
hematopoetik kok hicrelerden yizey markirlari
sayesinde (CD105, CD54 (ICAM-1), CD49e (a5-
integrin), CD73 ve CD39) ve kolaylikla ayrilabilirler
(15). MKH’lerin 6zellikle rejeneratif tip yoniinden en
¢ok dikkat c¢eken ozelligi; uygun mikro c¢evre
kosullarinin saglanmasi ile basta bag doku olmak
lizere c¢ok cesitli hiicre tiplerine donilisebilme
potansiyeline sahip olmasidir. Arastirmalar (15,16) in
vitro kosullarda uygun hicresel gelisme faktorleri ile
adipojenik, osteojenik, miyojenik ve kondrojenik
yaninda hematopoetik
de

Gunumuzde iskelet sistemi ile ilgili olan tumor,

farkhlasma potansiyelleri

stroma  olusturabildiklerini gostermistir.
travma, osteoporoz ve osteoartrit gibi dejeneratif
hastaliklarda MKH’lerin

calismalar hizla artmaktadir.

uygulanmasi ile ilgili
Kikirdak ve kemik
hasarlarinda, travma ve yashlik sonucu ortaya gikan
osteroartritte  MKH’lerin  kullaniimasi

gorilmektedir (7,9,15,17).

da uygun

4, Erigkin Kok Hiicrelerin Tedavide Kullanimi

MKH’lerin klinik kullanim agisindan en 6nemli
dezavantaji, sayilarinin ¢ok az olmasi nedeniyle in
vitro ortamda birkag hafta sireyle c¢ogaltilma
gereksinimidir. Bunlar ylksek bir teknolojik alt yapi,
uzman ve teknik personel deneyimi gerektirmesi ile
dogal olarak maliyeti de yilkseltir. Ayni zamanda bu
durumun, hicrelerin kiltir ortaminda subkiltiire
edilmesi sonucu ¢esitli kimyasal uyaranlar ve
faktorlerin etkisiyle fenotipik, immiinolojik ve diger
de vyol

acabilecegi ongorilmektedir. Calismalardaki timor

biyolojik  6zelliklerinde  degisikliklere
olusumu ile ilgili verileri birbiriyle kiyaslamak oldukga

gic olsa da, bu hicrelerin imminolojik yonden
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saglkl hayvanlarda bile timoér olusturabilmeleri
dolayisiyla heniiz klinik agidan tam olarak guvenli bir
sekilde kullanilabilirligi sorgulanmaktadir (17). Buna
karsin; insanda gorilen birtakim hastaliklarin hayvan
modellerindeki kok hiicre tedavileri sonucunda;
timoér olusmamis olmasi da Uzerinde durulmasi
gereken 6nemli bir bulgudur(17). Doku miihendisleri,
yaptiklari deneysel ¢alismalarda kemik iliginden elde
MKH’lerin

gostermislerdir (7,14). Ancak mevcut genel veya

edilmis umut  verici  oldugunu
spinal anestezi gerektirecek kadar invazif yontem
iceren kemik iligi biyopsi yontemiyle alinan kemik iligi
MKH

edilmesi, devaminda ex-vivo bir ekspansiyon islemi

materyalinden ¢ok az miktarlarda izole
gerektirmesi, zaman alici ve pahali olmasi, hiicre
kontaminasyonu ile hiicre kaybi olasiligi kullanimi
Bu

hastanin konforunu ¢ok bozmayan, istenen dokuya

sinirlandirmaktadir. sebeplerden dolayr ile

farklilasabilecek, dokularin bakim ve onarimi igin

kullanilabilecek  hicreler Gzerinde
artmistir (8,13,14).

Kemik iligi kokenli hiicreler, eriskin kdk hiicreler

calismalar

icin iyi bir 6rnek olusturmaktadir. Kemik iligi kok
hicreleri kirk yildan yildan uzun bir zamandir
(15).

Eriskin kok hicreler organizmanin canliligi boyunca

hematolojik hastaliklarda kullanilmaktadir

kendini rejenere edebilme 06zelligini koruyan
hicrelerdir. Buna ragmen, vicut disinda embriyonik
kok htcreler gibi spesifik ozelliklerini uzun sire
koruyarak Uretilememektedirler. Eriskinde bulunan
hicreler, prekiirsér hiicrelere ve daha sonra da
spesifik hiicrelere farklilasirlar. Bu agidan, eriskin kok
hicreleri inceleme asamasinda, bu hiicreleri doku
spesifik dnci hiicrelerden izole etmek oldukga glictir
(16). Yag dokusundan orjin alan kok hiicrelerin, kemik
iligi kadar

potansiyeline sahip oldugu bildirilmektedir (17,18).

orjinli kék hicreler farklilasabilme
Kemik iligi ile yag doku kiyaslandiginda; yag dokudan
daha fazla sayida kok hiicre elde edilebilmektedir.
Eriskin kok htcrelerin yerlesik oldugu doku ve
organlarda; kigik hasarlarin giderilmesinde gérevli
oldugu ancak bu hiicrelerin sadece belirli bir grup
(29).

hicreye farkllasabilecegi dusliniimekteydi
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Fakat giinimizde bu hiicrelerin bébrek, kemik iligi
hiicreleri, iskelet kasi, sinir ve karaciger hiicrelerine

edilmistir  (20). Ustelik;
bir  hicrenin  bir dizi

transkripsiyon faktorleri ile geriye dogru degisime

farkhlasabilecegi rapor

gunlimlzde eriskin
ugrayarak pluripotent 6zellik tasiyan bir kok hiicreye
(21). Bir

calismada (22), burun boslugunu 6rten dokudan elde

farklilagabilecegi gosterilmistir baska
edilen kok hiicrelerin, embriyonik kok hiicreler gibi
bir
gosterilmistir.

yiksek farkhlasma  yetenekleri  oldugu

Yag dokunun da kemik iligi gibi embriyonik
mezoderm orjinli olmasi ile heterojen stromal hiicre
populasyonu icermesi, yag dokusundan MKH’lerin
elde edilebilecegi fikrini dogurmustur (1,14,23). Yag
dokudan birden fazla degisik doku gruplarina
bir

edilmistir.

kék hicre
Bu

populasyonunun farkh 6nci hiicrelerden olusmadigi,

farkhlasma yetenegi bulunan

popilasyonu izole hicre
tek bir tip hiicre oldugunu kanitlamis ve bu hicreler
“Yag Doku Kokenli K6k Hicre (YDKKH); Adipose-
derived stem cells (ADSCs)” olarak tanimlanmustir. Bu
hiucrelerin adipojenik, kondrojenik, osteojenik ve
myojenik gibi farkli mezodermal hiicre tiplerine
kok

proliferasyon

farkhlasma vyaninda mezenkimal hiicre

potansiyelindeki hicrelerde etkin
yetenekleri de gosterilmistir (22,24). Bunun yaninda;
ektodermal kokenli doku gruplarina farklilagmalari
(n6ron, oligodendrosit benzeri hiicreler, fonksiyonel
Schwan hiicresi gibi) ile hepatosit ve pankreas adacik

hiicreleri gibi endodermal diziden bazi hiicrelere

farkhlasmalari da gerceklestirilmistir (25).
Gunimuzde doku mihendisliginde farkli
biyomateryaller ile  birlikte  kék  htcreler
¢alisiimaktadir. Ornegin iskemi sonrasi
revaskdlarizasyon, kalp-damar sistemi

rejenerasyonu, kemik-kikirdak defektlerinin onarimi,
kord

yaralanmalari ve driner sistem rekonstriksiyonu

intervertebral disk yenilenmesi, spinal

¢alisilan giincel arastirmalardir (17,25-27).
Eriskin yag doku kok hicreleri izolasyonu az

invazif olmasi ve kolay elde edilebilmesi, daha fazla

sayida hiicre eldesi, adezyon ve proliferasyonunun
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hizli olmasi gibi oldukca fazla avantaja sahiptir (24).
Genel olarak yag dokudan koken alan MKH’ler igin
izolasyon sonrasi 2, 3 ve 4. pasaj hiicrelerine in vitro
ve in vivo olarak pek ¢ok hastalik igin 6n ¢alisma
uygulanmaktadir (8,26). ADSCs’lerin pasaj 3 ve
sonrasinda

fenotipik karakterizasyonunun

belirlenmesi  igin  ¢esitli  ylizey  markorleri

kullanilimaktadir. Karakteristik yag doku ylzey
markorleri ADSCs’ler igin, CD26, CD105, CD29, CD39,
CD54, CD90, CD73, vimentin (C-20), fibronectin (EP5),
ASMA, myogenin (F5D), MAP 2a,b (AP20), Ki67,
PCNA, ve tenascin-C pozitif immunhistokimyasal
ozelliklere sahipken CD71 (K-20) cytokeratin, CD45,
CD34, CD14, CD11b, CD79 alpha ve CD19’da immun
negatif markérlerdir (6,12). Bu ylizey markoérleri,
hiicrelerin kok hicre 6zelligini tasiyip ve tasimadigi
tanimlamaktadir.

Glndmuzde in-vitro ortamda dretilen kok
hicrelerin direkt tedavi ajani olarak kullanildigi klinik
calismalar da hizla artmaktadir. Ayni zamanda gesitli
farmakolojik veya kimyasal ajanlarin kdk hicrelere
olan etkileri rejeneratif tip alaninda pek ¢ok hastalik
igin inceleme konularidir (28). Ozellikle kas, sinir
(29) (30),
hastaliklar (31), tip 2 diyabet (32), multiple skleroz
(33), chron’s (34), acute graft-versus-host (35),

sistemi kalp hastaliklari otoimmun

tendinit (36), artrit (37), korneal dejenerasyonlar
(38), glomerular-kapillar duvarinin refonksiyonu (39),
parkinson (40) gibi dejeneratif hastaliklarin tedavisi
MKH’ler
yapilmaktadir.

icin ile  rejeneratif  uygulamalar
5. K6k Hiicrenin Veteriner Hekimlikte Onemi
Veteriner hekimlerin kok hicreyi 6zellikle yara
iyilesmeleri, metabolik hastaliklar, kemik,
kas, ligament, tendon ve eklem hastaliklari gibi daha
bircok tedavi alanlarinda uygulanabilmesi oldukca
umut vericidir (36,41-42). Spor ati hekimliginde en sik
karsilagilan  sorun tendo hasarlandir. Tendo
hasarlarinda koék hicre kullaniminin akut fazda iken
yapildiginda onemli 6lglide pozitif bulgular elde
edildigi (41).

tendonun hasari devaminda yangisal reaksiyonlari

bildirilmistir Kok hicrelerin  hem

baskiladigi hem de rejenerasyon kapasiteleri ile
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tendo dokusunun yeniden olusturulmasinda rol
oynadigl saptanmistir (42). Yas ile ilgili ortopedik
sorunlarin yani sira kbpeklerin geng yasta yasadiklari
“kalca ve dirsek displazisi” gibi dejeneratif eklem
hastaliklarinda kok
uygulanabilmektedir (43). Ozellikle hizli biyiyen iri

hicre tedavisi
irk kopeklerde sik karsilagilan kaltsal kokenli bir
hastalik olan kalga displazisi gliniimiizde veteriner
ortopedistlerin basini en ¢ok agritan problemlerden
birisidir (44). Gerek yasa bagh gerekse displazik
hastaliklarda asil problem kikirdak dokudaki hasardir
ve bu noktada kok hiicre tedavisi belki de aranan
¢6zim calismalar

olabilecegini  duslindlren

yapilmaktadir (44-45).

SONUC

Kok hicrenin  bircok hastalik ve saghk
sorunlarinin tedavisi kapsaminda giivenli ve etkin
kullanilabilmesi icin yapilmasi gereken pek c¢ok
arastirma bulunmaktadir. Uluslararasi Kok Hiicre
(ISSCR),  kok

tedavilerinin diinya genelinde givenli ve etkili

Arastirmalari  Toplulugu hiicre

olduklarinin  kanitlanmasi yaninda ticari olarak
kullanilabilir ~ duruma  getirilmesi icin, Once
laboratuvar c¢alismalarinin, sonrasinda ise klinik

arastirmalarin  yapilmasini  6nermektedir.  Bu

gelismeler sonucunda, gelecekte kok hicre
arastirmalari gerek insanda gerekse hayvanlarda

tedavi modellerini degistirecektir.
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Oz: Atlar, fiziksel aktiviteleri yiiksek olmasina ragmen mide yapilarindan dolayi diisiik enerijili ve seliilozca zengin yemlerle
beslenmekte ve ortalama 1-2 saatte bir yem tiiketmek zorundadirlar. Fakat atgilik sporunun gelismesiyle birlikte, enerji
ihtiyaclarinin artmasi, atlarin nisasta ve seker igerigi yliksek rasyonlar ile beslenmesinin 6nemini 6n plana gikarmistir. Atlarin,
yemlerinde bulunan nisasta ve seker konsantrasyonunun ytikseltilmesi ile insilin direnci, obezite, laminitis ve osteokondrozis
gibi sindirimsel ve metabolik rahatsizliklarin goriilme insidensi de artmaktadir. Atlarin tlkettikleri yemin nisasta ve seker
iceriginin tespit edilip, kontrol edilebilmesi amaciyla Glisemik indeks (Gi) degeri izerinde durulmaktadir. Gi, yemlerin belli bir
zaman diliminde, kan glikoz seviyesini artirma potansiyeli baz alinarak, yemlerin standart bir yeme gore siniflandiriimasinda
kullanilan ve yiizdelik olarak ifade edilen bir indekstir. Atlarda, Gi hesaplamasinda standart olarak en ¢ok glikoz, yulaf, misir
ve cayir otu kullanilmaktadir. Nisasta ve sekerlerden elde edilen glikozun sindirimini ve emilimini ¢ok sayida faktor
etkilemektedir. Bu faktorlerin bilinmesi, Gi’nin kullanilabilirligini daha iyi anlamay: saglayacaktir. Bu derleme, atlarda Gi
degerlerini etkileyen faktérleri, GI’nin yiiksekliginin atlarda meydana getirdigi rahatsizliklar ve kullanilabilirligi hakkinda bilgi

vermek amaciyla hazirlanmistir.

Anahtar Kelimeler: At, Glisemik indeks, Hastaliklar, insiilin Direnci.

Glysemic Index and Insulin Resistance in Horses

Abstract: Horses feed with forages low-energy and high-cellulose although they are physically active animals. Thus, they must
intake feed every 1-2 hours. However, with the development of equestrian sport, the increase in energy needs, the
importance of feeding horses with diets with high starch and sugar content has emphasized. The elevating sugar/starch
concentration in horse’ diets, increased incidence of digestive and metabolic disorders such as insulin resistance, obesity,
laminitis and osteochondrosis. In order to determine and control the glucose content of the diets consumed by the horses,
the Glycemic Index (Gl) is emphasized. Gl is used to classify feeds according to the standard feed compare the potential to
increase blood glucose level of the test feeds over a period of time and is an index expressed as a percentage. In horses,
glucose, oats, corn and grass are used as standard. The digestion and absorption of glucose derived from starch and sugars
are affected by many factors. Knowing these factors will provide a better understanding of the usability of GI. This review is
prepared to determine the factors affecting to Gl, the diseases caused by higher Gl, and the usability of Gl in horses.

Keywords: Diseases, Glycemic Index, Horse, Insulin Resistance.
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tlarin yliksek miktarda enerji gerektiren islerde
A kullaniminin yayginlasmasi ile rasyondaki nisas-
ta ve seker icerigi artirilarak enerji ihtiyaci karsilan-
maya calisilmistir. Fakat, NRC (1) tarafindan belirle-
nen standartlara gore, atlarin dinlenme halindeyken
almasi gereken giinlik nisasta miktar, viicut agir-
hklarinin %0.2-0.4’Unden fazla olmamalidir. Yapilan
calismalar ile atlarin, rasyonlarinda bulunan nisasta
ve seker konsantrasyonunun artirilmasi sonucu
inslilin direnci (2) ile laminitis, obezite ve
osteokondrozis (3) gibi metabolik rahatsizliklar
arasinda 6nemli bir iliski oldugu belirtilmektedir.
Yiiksek nisasta ve seker alimina bagh olarak
metabolik rahatsizliklarin artmasi, atlarda glikozun
kandaki seviyesini ve etkinligini bilmenin gerekliligini

gindeme getirmistir.
1.Genel Kavramlar
1.1.Glisemik Yanit

Glisemik Yanit (GY), yemden saglanan glikozun,
kan plazmasinda zamana bagh olarak degisim grafi-

ginde taban c¢izgisinin Gstlinde bulunan alanin (TCAA)

hesaplanmasi ile elde edilen bir degerdir (4). GY test-
lerinde hayvanlara verilecek yem maddeleri hesapla-
nirken yemlerde bulunan nisasta ve seker miktari,
sindirilebilir enerji miktari ve tiiketilen toplam yemin
kuru madde miktari dikkate alinmaktadir (5). Yem/
besin maddeleri verildikten sonra belli araliklarla at-
lardan kan alinarak TCAA degeri hesaplanmaktadir.
Kan alim islemi yapilirken zaman araliklarina dikkat
edilmelidir. Bu islemin siiresinin uzamasinin veya ki-
salmasinin bazi olumsuz etkileri vardir. Kan alim
araliklarinin kisalmasi, invaziv etkilerinden 6tiria hay-
vanda stres olusturmaktayken, kan alim isleminin a-
raliklarinin beklenenden uzun olmasi yeterli bir veri

elde edilebilmesi agisindan mimkiin olmamaktadir

(6).
1.1.1. Hesaplama

Glikozun TCAA’sinin belirlenmesi igin trapezo-
idal kural kullanilmaktadir (Sekil 1). Bu kural ile sira-
siyla TCAA;, TCAA,, TCAA;, TCAA,, TCAA, ve TCAAn
alanlarinin bulunup, bu degerlerin toplanmasiyla el-

de edilen toplam alana GY adi verilmektedir (7).

Sekil 1. Ornek bir plazma glikoz- zaman grafiginden glisemik yanit hesaplama (4).

Figure 1. Calculation of glycemic response from a sample plasma glucose-time chart (4).
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1.2. insiilinemik Yanit

insiilin, glikoz metabolizmasinin diizenlenme-
sinden sorumlu bir hormondur. insilin, spesifik insi-
lin reseptorlerine baglanip hiicrelere sinyal gondere-
rek etkinligini gosterir. Yem tiiketiminden sonra gli-
koza verilen insilin tepkisi glikozla paralel seyrede-
bilecegi gibi, glikozdan bagimsiz bir sekilde de hare-
ket edebilmektedir (8). Ornegin, insilin direnci olus-
tugunda glikoz arzi az olsa bile beklenilenin aksine in-
silin Uretimi artabilmekte veya yetersiz kalabilmek-
tedir. Insiilin direnci olusumu sonrasinda kanda insii-
lin/glukagon dengesizligi olusmaktadir. Bu iki hormo-
nun dengesizligi kanda bulunan tiim glikozun diisme-
sine kadar devam edebilmektedir (2). insiilinemik ya-
nit (1Y), GY’e ile benzer ydntemle hesaplanabilmekte-
dir (7).

1.3. insiilin Direnci

insiilin direnci (iD), insiilinin kanda normal veya
ylksek dlizeyde bulunmasina ragmen dokularda
(6zellikle yag doku, iskelet doku ve karaciger) iY’nin
azalmasina bagli olarak gelisen bir durumdur. ID,
cevresel dokularin kandan glikoz aliminin azalmasina
sebep olmaktadir (2,9). iskelet kaslari, yemek sonrasi
kan glikozunun %80’ civarinda alimindan sorumlu
oldugu icin, ID gelisiminde en hassas dokulardan biri
olarak kabul edilmektedir (9). Kahn (9), iD’nin g
farkli lokasyonda (hlcrenin reseptoriine baglanma-
dan 6nce, baglanma sirasinda veya baglanma sonra-
sinda) meydana geldigini belirtmistir. Hiicre resepto-
riine baglanmadan énce olusan iD’nin insilinin; anti-
insllin antikorlarina baglanmasinin artmasina veya
dolasimda serbest insilinin diismesine bagh olabile-
cegi dusiinilmektedir. insilin reseptdriindeki bozul-
malar veya hiicre zari boyunca sinyal hatalari iD olu-
sumunda baska olasiliklardir. Fakat daha yaygin goz-
lenen direng sekli, insilin reseptoriniin otofosfo-
rilasyonunun azalmasiyla iliskili olarak glukoz tasiyici
GLUT4’Gn hiicre membranina translokasyonundaki
anomaliler ve enzimatik aktivitedeki degisikligin ne-
den oldugu baglanma sonrasi sinyal taginiminin azal-

maslyla olusmaktadir (9).
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1.4. Glisemik indeks

Glisemik indeks (Gi), yemlerin belli bir zaman
diliminde, kan glikoz seviyesini artirma potansiyeli
baz alinarak, yemlerin standart bir yeme gore sinif-
landiriimasinda kullanilan ve yizdelik olarak ifade e-
dilen bir indekstir. Boyle bir terim kullanilmasinin
gerekliligi, Jerkins ve ark. (10) tarafindan, karbonhid-
ratlarin esit miktarlarda tiiketilmesine ragmen kan
glikoz seviyeleri Gzerinde ¢ok farkl etkilere sahip ol-
dugunun belirtilmesi izerine ortaya atilmistir. Bu te-
rimin hayvan besleme literatiiriine girmesi biraz za-
man almis olmasina karsilik glinimizde zaman za-
man Uzerinde duslnilen/tartisilan bir konu olarak

gincelligini devam ettirmektedir (11-16).

Standart besin/yem igin TCCA alani
X

Glisemik indeks (%)=
isemik indeks (%) Test yem/besin igin TCAA alani

insanlarda ve atlarda Gi hesaplanirken standart
besin maddesi olarak en ¢ok glikoz kullaniimistir ve
glikozun Gi degeri 100 olarak kabul edilmistir (5,10).
Arastiricilar, glikozun standart yem olarak kullaniima-
sinin sindirim kanalinda bazi problemlere (yem ti-
ketimini kisitlama ve gastrik bosalmanin hizlanmasi)
neden oldugunun belirlenmesiyle birlikte diger yem
maddelerine yonelmislerdir. Bu yem hammaddele-
rinden en 6nemlileri; yulaf, misir ve kuru ottur. Yula-
fin rasyonda fazla bulunmasi, nisastasinin yavas sindi-
rilmesi, seliloz iceriginin fazla olmasi ve daha birgok
olumlu o6zelliginden dolay! atlarda standart olarak
kullanilmasi daha uygun gorilmastar (5, 15, 17).
Yemlerden elde edilen Gi degerleri bircok faktdre
bagh olarak degiskenlik gdstermekle birlikte bu
degisimin %10-15 olmasi normal kabul edilir. Bu
capta bir degisikligin varhgi, yemlerin ylksek, orta ve
distk Gl kategorilerine kolayca ayrilmasini zorlas-
maktadir (15). Kronfeld ve ark. (5) ve Rodiek (17)
yemleri, diyetisyenlerin onerdigine benzer sekilde
(Tablo 1); Yiiksek Gi (>70), orta Gi (55-69) ve diisiik
Gi'li (<55) seklinde siniflandirmistir (10). Diisiik Gi
degeri olan yemlerdeki karbonhidratlar daha yavas
sindirilir ve emilirken; yiiksek Gi degeri olan yemler-

deki karbonhidratlarin sindirim ve emilimi daha
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hizlidir. Bu yiizden yiiksek GY’ye sahip yemlerde daha
yiiksek bir Gi goriilirken, diisiik GY’ye sahip yemlerde
daha diisiik bir Gi gériiliir (18).

Tablo 1. Atlarda kullanilan bazi yemlerin Gi degerleri

(5,15,16).
Table 1. Gl values of some feed used in horses (5,15,
16).
Yem Gi Standart Yéntem
Maddesi
Yulaf 100 Yulaf, Cayir SE, YKA
(Tane) Otu
Arpa 57.81  Glikogz, Yulaf SNi, SE
(Tane)
Glikoz 172 Yulaf SNi
Glikoz 100 Glikoz SNi
Tath Yem 129 Yulaf, Cayir SE, YKA
Yulaf 63 Glikoz SNi
(Kabuksuz)
Yonca 46 Cayir Otu YKA
(Yas ot)
Yonca 20 Yulaf SE
(Kuru ot)
Misir 112 Yulaf SE
(Tane)
Misir 63.90  Glikoz, Cayir SNi, YA
(Kirilmis)
Bugday 62 Yulaf SE
Kepegi

SNi: Seker ve nisasta igerigine gore, YA: Yem agirligina, SE: Sindirilebilir enerji, Tatli Yem:
at beslemesinde sikga kullanilan ve %42 yulaf, %31 misir, %8 melas ve %19 ek konsantre
yem takvi-yesinden olusan bir yemdir.

2. Glisemik indeks’i Etkileyen Faktorler

Nisasta ve gsekerlerden elde edilen glikozun
sindirimini ve emilimini ¢cok sayida faktor etkilemek-
tedir. Dolayisiyla, nisasta ve sekerlerin igerigi, bir
yemdeki GY/Gi’nin tek gdstergesi degildir. GY deger-
lerini etkileyen faktorler hayvana bagl faktorler,
yeme bagl faktorler ve gevreye bagli yontemler ola-
rak siniflandiriimaktadir (18).

2.1. Hayvana Bagh Faktorler
2.1.1.1Irk

Hayvanin irki ve tiiriiniin iY ve GY’1, dolayisiyla
Gi degerlerini etkiledigi bildiriimektedir. Yapilan aras-
tirmalar bazi metabolik farkliliklardan dolay1 midillile-
rin, iri yapil atlara (Andalusian ve Standardbred) gore

iD’ye daha fazla yatkinlik gdsterdigi belirtmektedir.
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Bu farkliliklar, midillerin dogal yasamlarini stirdtirdik-
leri alanlarda zor sartlara (engebeli arazi, soguk iklim,
sinirl ve devamli olmayan yem arzi) bagh olarak
zaman icerisinde kas hiicrelerinde insiline direngli bir
mekanizma gelistirmelerinden kaynaklanabilecegi
diisiinilmektedir (8,19). ID gelismesiyle, kas hiicreleri
tarafindan daha az kullanilabilen glikoz, karacigere
yonlenerek karaciger glikoz-yag metabolizmasinin
bozulmasina neden olur (2,9). Bu ylizden asiri kar-
bonhidrat verildiginde hayvanlarda ID artarken, GY a-
zalmaktadir. June ve ark. (20)'nin atlar, midilliler ve e-
sekler lzerinde yaptigl bir arastirmada, atlarda ve
midillilerde insiilin seviyeleri benzer olmasina karsilik
kan glikoz pikinin, eseklerden daha diisiik oldugunu
belirtmiglerdir. Bunun sebebinin, eseklerin insulin
hassasiyetinin, atlara ve midillilere gore daha disik

olmasindan kaynaklandigi disliniilmektedir.

2.1.2. Yas

Atlarin pankreasinda bulunan B hicreleri,
dogumdan hemen sonra fonksiyoneldir ve endojen
veya ekzojen glukoza yanit olarak insulin salgilar (21).
Yapilan bir calisma ile yetersiz fétal beslenmenin
pankreastaki B hucrelerinin sayisini azalttigina ve
dolayisiyla insilin sentezinde azalmaya (6zellikle kro-
nik olarak yiiksek GI’li yem tiiketiminde ve periferal
instlin duyarsizligi ile karsi karsiya kalindiginda)
neden oldugu belirtilmistir (22). Prematiire ve geg
dogan taylar, normal siireli dogan taylar ile karsilasti-
rildiginda bu durum daha belirgindir (23,24). Hayva-
nin yasi ilerledikge iY’'nin diismesine ragmen GY’nin
degismedigi bildiriimektedir. Nielsen ve ark. (25),
yaptigi bir calismada, geng (2 yas) ve yash (14 yas)
atlarin GY’leri arasindaki fark olmadigini buna rag-
men geng atlarin, yash atlara gore pik kan glikoz
degerlerine daha yavas ulastigini belirtmistir. Bunun
temel nedeninin gencg atlarin yem tiketim hiz/orani
ile baglantili oldugu dusinilmektedir. Bu ¢alismada,
olgun atlarda iD’ye bagli olarak insiilin yanitinin daha
fazla oldugunu belirtmistir. Rapson ve ark. (12)
tarafindan yasin GY ve iY Gizerine etkisinin arastirildig

calismada da benzer sonuglar elde etmistir.
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2.1.3. Cinsiyet

Yapilan literatiir arastirmasinda yetiskin ve yasli
atlarda, GY ve Y degerleri {izerine cinsiyetin etkisinin
arastinldigi fazla calisma bulunamamustir. Yapilan bir
calismada neonatal donemde, glikoz klirensi (b6brek-
ten glikoz atilimi) ayni olmasina ragmen dogumdan
kisa bir slire sonrasina kadar disi midillilerin B hiicre-
lerinin glikoza yanitinin erkeklere goére daha yiksek
oldugu belirtilmektedir. Fakat bunun nedeni tam ola-

rak bilinmemektedir (26).

2.1.4. Egzersiz

Egzersizin siiresi ve yogunlugu arttikca GY ve 1Y
degerleri azalmaktadir. Hafif egzersiz sirasinda glikoz
metabolizmasinda herhangi bir degisiklik olmazken,
agir egzersiz sirasinda karacigerde depo edilen gliko-
jen kullanilmakta ve kaslarda bulunan glikozun oksi-
jensiz kullaniminda artis olmaktadir (27,28). Yapilan
bir calismada hafif egzersizin GY ve IY degerlerini yiik-
selttigi bildirilmesine ragmen (27), baska bir ¢alisma-
da yogun egzersizin, daha diisiik GY ve Y meydana
getirdigi belirtilmistir (28).

2.1.5. Fizyolojik Durum
2.1.5.1. Gebelik ve Laktasyon

Gebelik siirecindeki atlarda, yavrulara glikoz
saglanabilmesi icin glikoz metabolizmasinda bir takim
degisiklikler meydana gelmektedir. Atlarda GY ve iY
izerine gebeligin etkisini belirlemek icin yapilan bir
calismada, gebelik ilerledikce, Y artarken, ID’nin ge-
listigi gorilmuistir. Gebelik désneminde var olan iD
fizyolojiktir ve fotusa glikozun saglanmasini kolaylas-
tirir. Bu etki ile viicut dokularinda insilinin glikozun
tasinmasinda gorevli olan GLUT4'U aktiflestirme ye-
tenegini azaltmakta, bdylece glikozun biyiik cogunlu-
gunun fotlse aktariimasi saglaniimaktadir (29). Ayri-
ca gebelik ddneminde iD; progesteron, éstradiol, bii-
yime hormonu, plasental laktojen ve sitokinlerin in-
silini engelleyici ve postreseptor etkilerinden dolayi
olusmaktadir (29,30).
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2.1.5.2. Sepsis

Septik sok, proinflamatuvar mediatoérler ve kar-
st duizenleyici hormonlarin (glukagon, kortizol ve ka-
tekolaminler) serbest birakilmasina yol agarak glikoz
metabolizmasini olumsuz etkilemektedir. insanlarda,
sepsis durumunda metabolik yanit olarak, endojen
glikoz Uretiminin arttigl, insilin duyarhhginin azaldigi
ve ID olustugu belirtilmektedir (31). Sepsis durumu
ile karsilasmis atlarda yapilan ¢alismalar sinirli diizey-
dedir. Jose-Cunilleras ve ark. (32) tarafindan septik
neonatal taylar lizerinde yapilan bir calismada, septik
neonatal taylardaki GY degerleri, dinlenme halindeki
yetiskin atlarda gorilenlerden yaklasik 3 kat fazla ol-
dugu bildirilmistir. Bununla birlikte, bu hormonlarin
septik taylarda goriilen glikoz homeostazindaki degi-
sikliklerdeki glikoregiilasyonun bozulmasinin, iD’den
baska mekanizmalardan da etkileyebilecegi gbz 6ni-

ne alinmahdir.

2.1.6. Gastrik Bosalma Orani ve Asitlik Derecesi

Glisemik indeksi etkileyen faktorlerden biri de
gastrik bosalma dizeyidir. Mide asiditesinin diismesi,
gastrik bosalim hizini artirarak yemlerde bulunan
glikozun daha az sindirim ve emilimine bagl olarak Gi
degerini disirmektedir. Cignemenin siresi ve mikta-
ri yemin sindirimini ve emilimini dolayli olarak etkile-
digi icin ayni zamanda GY degerlerini de etkilemek-
tedir (4).

2.2. Yeme Bagh Faktorler
2.2.1. Karma Yemler

Atlarda yem hammaddelerinin genellikle karma
yvemler seklinde tiiketilmelerine izin verilmektedir.
Yemlerin tek basina verilmesi veya karma yem igeri-
sinde verilmesi ile GY, IY ve Gi degerleri arasinda fark-
lilik olusturmaktadir. Yapilan ¢alismalar ile genellikle
yem maddelerinin GY ve IY bakimindan birbirini ta-
mamlayici 6zellik gosterdigi veya sindirim ve emilim
sirasinda sinerjetik etkiye sahip oldugu (yaglar diger
yem hammaddelerinin sindirimini artirir) belirtilmek-
tedir (4,18).
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2.2.2. Karbonhidrat Kaynagi ve Miktari
2.2.2.1. Ham Seliiloz igerigi

Yemlerin ham sellloz (HS) iceriginin yliksek
olmasinin, GY degerlerini azalttigini bildirmektedir
(4). Yuksek HS igerigi, mide igeriginin yogunlugunu
artirarak gastrik bosalmay!r uzatmasi, nisastanin
pankreatik amilaz ile olan etkilesimi geciktirmesi ve
glikozu baglayarak, ince bagirsakta bulunan glikoz
miktarini diisiirmesi vasitasiyla bu etkisini gosterir
(33).
2.2.2.2. Nisasta igerigi

Nisasta, glikoz polimerler iceren, amiloz ve ami-
lopektin olarak adlandirilan iki yapidan olusmakta-
dir. Amilozun, amilopektine orani tahilin tiriine gore
degismekle birlikte ayni tahilin farkli varyetelerinde
(Amiloz/amilopektin orani sirasiyla; uzun tip varyete
1.12, orta tip varyete 0.51, kisa tip varyete 0.49) de
degisiklik gostermektedir. Nisastanin yapisindaki a-
milopektin iceriginin artmasi, Gi degerlerinin artma-
sina neden olurken, amiloz miktarinin azalmasi Gi de-

gerlerini diistirmektedir (34).

2.2.3. Emilen Monosakkaritlerin ve Disakkaritlerin
Cesidi

Hayvanlar, yemler ile birlikte sadece glikoz degil
ayni zamanda fruktoz, maltoz, laktoz gibi monosakka-
rit ve disakkaritleri de binyelerine alirlar. Dinlenme
halindeki atlarda yapilan bir calismada yemlere kati-
lan yiiksek miktarda fruktoz (Gi: 30) ve glikozun (Gi:
138) etkileri karsilastirilmis ve benzer sonuglar elde e-
dilmistir (35). Ayrica fazla tiketilen fruktoz, Gi'yi
midenin bosalmasini hizlandirici etkisi vardir (36).
Hayvan beslemede sikca karsilasilan diger karbonhid-
ratlarin Gi degerine etkileri sirasiyla; maltoz (Gi:105)

ve sukroz (Gi:75) olarak belirlenmistir (36).

2.2.4. Rasyonun Yag icerigi

Ozellikle performans atlarinda, rasyonlara yag
ilavesinin gerekliligi gortstu giderek yayginlasmakta-
dir. Distik karbonhidrath ve ylksek yagh rasyonlar,

gastrik bosalmayi geciktirerek ve plazma serbest yag
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asitlerinin artisini  destekleyerek, 1Y ve GYlyi

azaltmaktadir (37,38).

2.2.5. Yemlerin isleme Yontemi

Yem isleme yontemi, nisastanin sindirilebilirligi-
ni ve emilebilirligini artirdigi icin GY ve iY etkilemek-
tedir. Yem isleme yontemleri etkilerini nisasta grandl-
lerinin enzimlere karsi olan hassasiyetini artirarak
gosterirler. Isi ile muamele edilmis tane yemin, islem
gdérmemis veya ezilmis yulaflara kiyasla daha ytksek
GY ve IY tepkisi bilinmektedir (4). Ayrica yapilan bir
¢alismada, Quinoa tanesinin ¢imlendirilmesi ve fer-
mente edilmesiyle (fermentasyon ve ¢imlendirme ile
¢ozlinebilir karbonhidrat miktarinin azalir) daha da-
siik Gi degerleri gbzlenmesine sebep olmustur (39).
Gi degerini etkileyebilen yeme bagli diger faktorler;
antinutrisyonel faktorlerin varhgi, onceki 6gunin
niteligi, amilolitik enzim ilavesi ve yemlerin partikdl
blylklGgidir. Antinutrisyonel madde varligi ve par-
tikdil blylkliginiin artmasiyla Gi azalirken, amilolitik

aktivite artisi Gi'yi artirmaktadir (4).

2.3. Cevreye ve Metoda Bagl Faktorler
2.3.1. Mevsim

Mevsimler atlarin metabolizmasi lzerine etkisi-
nin oldugu bilinmektedir. Beythien ve ark. (40) tara-
findan atlarda yapilan bir calismada, kis aylarinda at-
larin GY degerlerinde (gebe kisraklarda artis daha
fazla) artis oldugu bildirilmektedir. Bunun sebebinin,
gebe kisraklarda iD varligina bagli olmakla birlikte bir
diger sebebin gebe kisraklarin glikoz klirensinin daha
az olmasina bagl oldugu dusinilmektedir. Yil iceri-
sinde GY'nin degismesinin sebebi gebe olmayan
atlarda yil icerisinde hicrelerinin glikoz aliminin

degismesine bagli olarak artmasina baglanmaktadir.

2.3.2. Glisemik indeks Belirlemede Kullanilan

Metod

GY Olgilirken ¢ metod kullaniimaktadir. Bu
metodlar, atlarin tikettigi yemin miktari, yemdeki
kullanilabilir  karbonhidrat

miktarlari,  yemin

sindirilebilir enerji miktar seklindedir (Tablo1). Bu
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degerler ile hesaplanan yemler arasinda bile

farkliliklar olusmaktadir (4).

3. Glisemik indeks'in Hastaliklar Uzerine Etkisi
3.1. Obezite

Obezite birgok sindirimsel ve metabolik prob-
leme neden olan bir rahatsizliktir. Ozellikle spor atla-
rinda &nemi 6n plana ¢ikmaktadir. Obezite ile iD ara-
sindaki iliski iki temel teori Gizerine kuruludur. ilk te-
ori, iskelet kasi gibi insiiline duyarl dokularda hiicre-
ler arast lipidlerin birikmesi (lipotoksisite) sonucu iY’
In azalmasi ve buna bagh olarak GY’nin artmasi so-
nucu obezite olusmaktadir. Diger teoriye gore ise yag
dokuda dretilen adipokinler ve sitokinler tarafindan
insilinin salinimin mekanizmasinin bozulmasina bagh

olarak benzer mekanizma gergeklesmektedir (41,42).

3.2. Laminitis

Laminitis, tirnak duvarinin epidermal laminalari
ile distal falanksin dermal laminalari arasindaki bag-
lantinin bozuldugu, siddetli agri ve topalliga neden o-
lan metabolik bir rahatsizliktir (3). Laminitis, atlarin a-
sirl nisasta ve seker tiiketimine bagh olarak olusmasi-
nin yani sira (43), tirnak hicrelerinde eneriji eksikligi
ile de ortaya ¢ikabilmektedir. Huntington ve ark. (44),
tirnak ve onu besleyen kan damarlarinda glikoz/
inslilin mekanizmasinin normal sekilde g¢alismadigi

durumlarda laminitis gorilebilecegini bildirmektedir.

3.3. Osteokondrozis

Osteokondroz, daha ¢ok gencg atlari etkileyen
kikirdak dokuda meydana gelen bir gelisim bozuk-
lugudur. Atlarda yiiksek Gi’li yemlerin viicut agirligi-
nin artisi nedeniyle ostokondroz gelisimi tizerine etki-
li oldugu bildirilmektedir (45). Bu ylzden obez atlar-
da osteokondrozis hastaliginin insidensinin yiiksek ol-

masi beklenmektedir (3).

3.4. Diger Hastaliklar

Yiiksek GI'li yem tiiketimine bagl olarak atlarda
metabolik Sendrom ve Hipofiz Pars intermedia Dis-
fonksiyonu (HPID) ve kalp-damar rahatsizliklarinin
gorilebilme ihtimali oldukca yiksektir (2,3).
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SONUC

Sonug olarak, atlar tarafindan fazla miktarda
glikoz alinmasinin metabolik ve sindirimsel rahatsiz-
liklara sebep oldugu gorilmektedir. Bu durum kanda-
ki glikozun ve insdlinin viicut icerisinde seyrini ve et-
kilendigi faktorleri bilmenin gerekliligini 6n plana ¢i-
karmaktadir. Bu derlemeden hareketle Gi degeri, at-
laricin nisasta kaynaklarinin tilketimi konusunda uya-

rici bir arac¢ oldugu/olabilecegi dustinilmektedir.
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YAZARLARA BILGI

1. Atatiitk Universitesi Veteriner Bilimleri Dergisi, Atatiirk Universitesi Veteriner
Fakiiltesi’nin hakemli bilimsel yaymn organi olup, Nisan, Ekim ve Aralik aylarinda olmak

iizere yilda 3 kez yayimlanir. Derginin kisaltilmis ismi “Atatiirk Universitesi Vet. Bil. Derg.”
dir.

2. Bu dergide, Tiirkce veya Ingilizce dillerinden birinde hazirlanmis ve daha dnce baska bir
dergide yayinlanmamis veya baska bir dergiye eszamanli olarak sunulmamis Temel Veteriner
Bilimleri (Anatomi, Biyokimya, Fizyoloji, Histoloji, Mesleki Etik ve Deontoloji), Klinik
Oncesi Veteriner Bilimleri (Farmakoloji ve Toksikoloji, Mikrobiyoloji, Parazitoloji, Patoloji,
Viroloji), Klinik Veteriner Bilimleri (i¢ Hastaliklar1, Cerrahi, Dogum ve Jinekoloji, Dlerme
ve Suni Tohumlama), Zootekni ve Hayvan Besleme Bilimleri (Biyoistatistik, Genetik,
Hayvan Besleme ve Beslenme Hastaliklari, Hayvancilik Isletme Ekonomisi, Zootekni),
Hayvansal Orjinli Gida Hijyeni ve Teknolojisi, Egzotik Hayvanlar Bilimi ve Laboratuvar
Hayvanlar1 Bilimi alanlarinda hazirlanmis orijinal arastirma makalesi, olgu sunumu ve davetli
veya editoriin onay1 alinmis derlemeler yayimlanur.

3. Atatiirk Universitesi Veteriner Bilimleri Dergisi'ne yayimlanmas1 amaciyla gonderilen
makale ile ilgili olarak; yazarlar gerekli olan (klinik, deneysel ¢aligmalar vb.) etik kurulu
onayl aldiklart kurum ve onay numarasini makalenin Materyal ve Metot kismina
yazmalidirlar. Yayin kurulu eger isterse etik kurul onay belgesini isteyebilir.

4. Yazarlar, bagka kaynaklardan alinan ve kullanilan materyal ile ilgili telif hakk: sartlarina
uymak ve telif hakkinin dergiye devrini ifade eden sdzlesmeyi imzalamakla yiikiimliidiirler.
Dergide yer alan yazilardan dogacak her tiirlii sorumluluk yazar(lar)ina aittir.

5. T.C. Gida Tarmm ve Hayvancilik Bakanligi’nca belirtilen “Ihbari Mecburi Hastaliklar” ile
ilgili makalelerin degerlendirmeye alinabilmesi i¢in T.C. Gida Tarim ve Hayvancilik
Bakanligi’ndan alinmis izin yazisinin Dergi Editorliigiine sunulmasi zorunludur.

6. Makaleler degerlendirme i¢in en az iki hakeme goénderilir. Makalenin yayma kabuli,
hakemlerin ve dergi editorliigiiniin kararina baghdir.

7. Sorumlu yazar Atatiirk Universitesi Veteriner Bilimleri Dergisine yayimlanmak iizere
gonderecegi makale ile birlikte “Makale Kontrol Formu”nu da géndermek zorundadir.

8. Atatiirk Universitesi Veteriner Bilimleri Dergisi’ ne gonderilen makalelerde, makale
degerlendirme siireci bagladigi andan itibaren, makalede yazar ismi degisikligi ve isim
siralamasi degisikligi yapilmaz.

9. Atatiirk Universitesi Veteriner Bilimleri Dergisi Editorliigiine ulasan makale ve makale
kontrol formu, dergi editorliiglince On degerlendirmeye tabi tutulur. Editorlik, o6n
degerlendirme sonucuna goére makaleyi reddetme veya hakem degerlendirmesine tabi
tutmadan once diizeltme isteme hakkina sahiptir.



10. Atatiitk Universitesi Veteriner Bilimleri Dergisi'nin etik politikas1 geregi intihale
miisamaha gosterilmemektedir. Dergiye gelen tim makaleler, intihal denetleyicisi yazilimi
kullanilarak kontrol edilmektedir.

MAKALENIN HAZIRLANMASI

1. Makaleler, A4 dosya kagidina (tek yliz), ¢ift satir aralikli olarak, kenarlarindan 3 cm bosluk
birakarak yazilmali, sekil, tablolar ve kaynaklarda dahil olmak iizere sayfa sayisi orijinal
bilimsel arastirmalarda ve derlemelerde 16, olgu sunumu gibi kisa bilimsel ¢calismalarda ise 5
sayfay1 gegmemelidir.

2. Makale, Microsoft Word 6.0 veya daha iist versiyonda, Calibri karakterinde ve 12 punto ile
hazirlanmalidir.

3. Makaleye satir numaralari (makalenin 2. sayfasindan baslamak iizere siirekli olacak
sekilde) ve sayfa numaralar1 (sayfa altinda ve ortali) eklenmelidir.

4. Makale ile ilgili aciklayici bilgiler (tez, proje, vb.) makale basliginin sonuna {ist simge
olarak * isareti konulup makale baslig: altinda italik yaziyla agiklanmalidir.

5. Arastirmaya konu olan maddelerin ve iiriinlerin ticari adlar1 kullanilmamalidir.

Orijinal Bilimsel Arastirma Makaleleri I¢in:

Birinci Sayfa: makalenin birinci sayfasi baslik, yazar isimleri ve adresleri, yazarlarin e-posta
adresleri, sorumlu yazar iletisim bilgileri ve eger varsa makale ile ilgili agiklayici bilgiden
olusmalidir.

Baslik: Tiirkce ve Ingilizce basliklar sadece ilk harfleri biiyiik olacak sekilde yazilmalidir.
Makalenin dili Tiirkce ise dnce Tiirkce sonra Ingilizce baslik, makalenin dili Ingilizce ise
once Ingilizce sonra Tiirkce baslik yazilmalidur.

Yazar Isimleri ve Adresleri: Yazar(lar)’m adi ve soyadinin (akademik iinvansiz) sadece bas
harfleri biiyiik ve basligin altina ortali gelecek sekilde yazilmalidir. Sorumlu yazar (*) ile
isaretlenmeli, yazarlarin isminin sag lst kosesine sayr eklenmeli ve bu sayilar adresler
boliimiinde kullanilmalidir. Yazarlarm adresinde; bagl oldugu kurum, birim, sehir ve Ulke
belirtilmelidir.

Yazarlarin e-posta Adresleri: makalede ismi bulunan tiim yazarlarin ismi ve e-posta adresleri
yazilmalidir.

Sorumlu Yazar Iletisim Bilgileri: Makalenin sorumlu yazarina ait isim-Soyisim, e-posta,

adres, telefon, GSM ve fax numaralarini igeren bilgiler yazilmalidir.

Makale ile flgili Aciklayic1 Bilgi: Eger varsa makale ile ilgili agiklayic1 bilgiler (tez, proje
vb.) birinci sayfanin sonunda italik yaziyla agiklanmalidir.




Ikinci Sayfa: Makalenin ikinci sayfas1 Tiirkce 6zet ve anahtar kelimeler ile Ingilizce dzet ve
anahtar kelimeleri igermelidir. Makale yazim dili Tiirk¢e ise oncelikli olarak Tiirkge 6zet ve
anahtar kelimeler; eger makale yazim dili ingilizce ise oncelikli olarak Ingilizce 6zet ve
anahtar kelimeler sunulmalidir.

Ozet: Kisaca amag, materyal, metot, bulgular ve sonuglar1 igermelidir. Ozetlerde kullanilacak
kelime sayis1 170-200 kelime arasinda olmalidir ve tek satir araliklarla yazilmalidir.

Anahtar kelimeler: Anahtar kelimeler “Tiirkiye Bilimleri Terimleri” nden segilmelidir
(http://www.bilimterimleri.com/tr-index.html). En fazla 5 adet olmalidir. Tirk¢e anahtar
kelimeler Tiirkce’ye gore, Ingilizce anahtar kelimler Ingilizce’ye gore alfabetik olarak
siralanmalidir. Her anahtar kelime arasina (,) isareti konulup, sonuncu anahtar kelimeden
sonrada (.) isareti konulmalidir.

Uciincii Sayfa: Makale iiciincii sayfadan itibaren “GIRIS”, “MATERYAL ve METOT”,
“BULGULAR”, “TARTISMA ve SONUC” ve “KAYNAKLAR” bolimleri halinde
tamamlanmalidir. Bulgular ve tartisma birlikte verilebilir. Gerekli oldugu takdirde, tesekkiir
de eklenebilir. Boliim basliklari biiyiik harflerle yazilmalidir. Boliimlere ait alt bagliklar yalniz
ilk harfleri biiyiik olacak sekilde yazilmalidir. Tim basliklar koyu tonda ve 12 punto ile
satirbagi hizasinda yazilmalidir.

Istatistiksel Analiz bilgileri: makalenin MATERYAL ve METOT boliimiiniin sonunda
“Istatistiksel Analiz” bashig1 altinda verilmelidir.

Birimler ve Kisaltmalar: Her bir kisaltmanin ac¢ilimi1 metinde ilk gectigi yerde verilmelidir.
Birimler ve dlgiilerde Uluslar Arasi Standart birimleri (SI-sistem) kullanilmalidir. Cins ve tiir
isimleri italik olarak yazilmalidir. Makale igerisinde kullanilan rakamsal ve istatistiki
verilerde nokta kullanilmalidir (6rnek: 44.5; 0.82; % 97.7; P<0.01 vb.).

Tablo ve Sekiller: Tablo ve Sekiller ana dokiimandan ayr1 olarak gonderilmelidir. Tablolar
Dikey sayfa olanlar genislik 7 cm’ye sigacak sekilde en fazla 35 satir, yatay sayfaya 15 cm’ye
sigacak sekilde en fazla 25 satir olmalidir. Sekiller bulanik olmayacak sekilde, jpeg, tiff, bmp

veya gif formatinda ve en az 150 dpi ¢oziiniirliikte hazirlanmali, sekil iizerine yazilan yazilar
ve isaretlemeler aym sekilde resim isleme programlarinda (Photoshop, paint vs.) “Calibri”
fontu ile 12 puntoyu gegmemesi gerekmektedir. Grafikler resim formatinda degil doc, docx,
xIs veya xlsx formatinda hazirlanmalidir. Sekil, grafik, fotograf ve resimler basliklarda ve
metin icerisinde Sekil olarak ifade edilmelidir. Sekil ve tablolar metin igerisindeki sirasina
gore numaralandirilmali ve metin icerisinde kisaltilmadan yazilmalidir (Orn; Sekil 1, Tablo
1). Tablo ve sekillerin baslik ve aciklamalar1 hem Tiirke hemde Ingilizce olarak
eklenmelidir. Tablo ve sekillerde kullanilan her tiirlii kisaltma tablo ve sekil altinda
aciklanmalidir.

Sonug: Makaleye ait elde edilen/varilan sonug, “TARTISMA ve SONUC” kisminin sonunda
“sonug olarak...“ ifadesiyle baslayan tek bir paragrafla belirtilmelidir.



Olgu Sunumlari icin:
Birinci ve ikinci sayfalar orijinal bilimsel aragtirma makaleleri kisminda anlatildig1 sekilde
hazirlanmalidir. Ozetlerde kullanilacak kelime sayisi 120°den daha az olmamali ve tek satir
araliklarla yazilmalidir.

Ucgiincii sayfadan itibaren “GIRIS”, “OLGU SUNUMU” (olgu sunumu bashgi altinda
materyal, metot ve bulgulardan bahsedilmelidir) “TARTISMA ve SONUC” ve
“KAYNAKLAR” seklinde tamamlanmalidir.

Olgu sunumu icerisinde eger varsa Istatistiksel analiz bilgileri, birimler ve kisaltmalar, tablo
ve sekiller bilimsel arastirma makaleleri kisminda anlatildig: sekilde sunulmalidir.

Olgu sunumuna ait elde edilen/varilan sonug, “TARTISMA ve SONUC” kismimin sonunda
“sonug olarak...* ifadesiyle baslayan tek bir paragrafla belirtilmelidir.

Derlemeler Icin:

Birinci ve ikinci sayfalar orijinal bilimsel arastirma makaleleri kisminda anlatildig1 sekilde
hazirlanmalidir. Derlemeler i¢in hazirlanan 6zet derlemenin konusu hakkinda bilgi ve
derlemenin amacindan olusmalidir. Ozetlerde kullanilacak kelime sayis1 170-200 arasinda
olmalidir ve tek satir araliklarla yazilmalidir.

Derleme iiciincii sayfadan itibaren GIRIS ile baslamali, yazar/lar tarafindan belirlenecek ara
basliklarla devam etmeli, SONUC ve KAYNAKLAR ile tamamlanmalidir.

Derleme igerisinde eger varsa birimler ve kisaltmalar, tablo ve sekiller bilimsel aragtirma
makaleleri kisminda anlatildig1 sekilde sunulmalidir.

Derlemeye ait sonug, KAYNAKLAR boliimiinden hemen 6nce SONUC bashgi altinda
belirtilmelidir.

Atatiirk Universitesi Veteriner Bilimleri Dergisi’ne yayimlanmak iizere gonderilen
derlemenin sorumlu yazarinin derlemenin konusu ile ilgili en az 3 (li¢) adet makalesinin
olmasi gerekmektedir. Sorumlu yazar, derlemesini gonderirken konu ile ilgili makalelerinin
de kiinye bilgilerini dergi editorliigline gondermelidir (makale kiinyeleri, makale metninin en
son sayfasinda sunulmalidir)

Kaynaklar

Kullanilan kaynak sayis1 olgu sunumlari i¢in 10°dan az, arastirma makaleleri i¢in 20°den az
ve tiim makale tiirleri i¢in 45°den fazla olmamalidir.

Makale tiirli ne olursa olsun (orijinal arastirma makalesi, olgu sunumu, derleme) kullanilan
kaynaklarin (makalenin gonderildigi y1l baz alinarak) en az ligte birlik kism1 son 3 yila ait
olmalidir.

Makale tiirii ne olursa olsun (orijinal arastirma makalesi, olgu sunumu, derleme) kaynaklar
asagida belirtildigi sekilde sunulmalidir:



Metin icerisinde:

Metin igerisinde kaynaklara 1’den baslamak iizere numara verilmelidir ve bu
numaralar (1), (1,2), (1,4-7,13) seklinde parantez igerisinde belirtilmelidir. Yazar isminin
kullanilacagi yerlerde ise yazarin soyadi ve parantez igerisinde kaynagin numarast Aktas (22),
Aktas ve ark. (13) 6rneklerinde oldugu gibi yazilmalidir.

Kaynaklar Boliimiinde:
Metin igerisinde numaralandirilan kaynaklar, makalenin kaynaklar béliimiinde numaralarina
gore siralandirilmalidir.

Kaynak verilen bilimsel dergilerin isimlerinin yazilmasinda derginin isminin kisaltmasi
kullanilmalidir.

Kaynak makale ise; Barbour AH., Rampling A., Hormaeche CE., 2001. Variation in the
infectivity of Listeria monocytogenes isolates following intragastric inoculation of mice.
Infect Immun, 69, 4657-4660.

Kaynak kitap ise; Lawrie RA., 2002. Lawrie Meat Science. 6th ed., 330-335, Woodhead
Publication, Cambridge.

Kaynak kitapta bir bolim ise; Mark E., 1989. Thyroid diseases. In “Textbook of Veterinary
Internal Medicine”, Ed., SJ Ettinger, 6th ed., 230-250, W.B. Sounders Company,
Philadelphia.

Kaynak bir tez ise; Aktas MS., 2005. Kopeklerde antibiyotiklerin neden oldugu ishallerde
probiyotiklerden Saccharomycess boulardii’nin etkisi. Ankara Universitesi, Saglik Bilimleri
Enstitiisti, Tirkiye.

Kaynak bir kurulusun yayini ise; FAWC, 1991. Report on the european commission proposals
on the transport of animals. London, MAFF Publication.

Kaynak bir yazilim ise; SAS, 1990. SAS user’s guide: Statistics, 4th ed., Sas Institute, Cary.
Web tabanli kaynaklar kullaniimamalidir.

MAKALENIN GONDERILMESI
Makale online sistem (http://dergipark.gov.tr/ataunivbd) araciligiyla dergi editorliigiine
gonderilmelidir.

DERGI BASKISI

Kabul edilen ¢alismalar iicretsiz basilacaktir.
Yazarlara ayr1 bask1 gonderilmeyecektir.
Sorumlu yazara makalenin basildig1 sayidan bir 6rnek {icretsiz olarak gonderilir.
2018 yilindan itibaren, derginin baskis1 siyah-beyaz olarak yapilacaktir. Makalelerinde renkli
resim/figlir/sekil bulunan yazarlar, renkli baski istemeleri halinde, gerekli iicreti 6demeleri
halinde bu istekleri yerine getirilecektir.



INSTRUCTIONS FOR AUTHORS

1. Atatiirk University Journal of Veterinary Sciences is a refereed scientific publication organ
of Atatiirk University Faculty of Veterinary Sciences and is published tri-annually in April,
October and December. The abbreviation of the journal’s title is “Atatiirk University J. Vet.
Sci.”.

2. Original research papers, case reports and invited or Editor-approved reviews to be
submitted should be prepared either in Turkish or in English, must not be published elsewhere
or submitted concomitantly to any other journal, within the scope of Veterinary Medicine and
relevant Departments, i.e. Basic Veterinary Sciences (Anatomy, Biochemistry, Physiology,
Histology, Occupational/Professional Ethics and Deontology), Preclinical Veterinary Sciences
(Pharmacology and Toxicology, Microbiology, Parasitology, Pathology, Virology), Clinical
Veterinary Sciences (Surgery, Internal Medicine, Obstetrics and Gynecology, Reproduction
and Artificial Insemination), Animal Science and Nutritional Sciences (Biostatistics,
Genetics, Animal Nutrition and Nutritional Disorders, Animal Enterprises Economy, Animal
Science), Animal-Originated Food Hygiene and Technology, with, exotic animal science and
laboratory animals, are published in this journal.

3. Ethics committee approval (clinical, experimental, etc.), institution, and approval number
are required for the article sent to Atatiirk University Journal of Veterinary Sciences for
publication must be specified in the Material and Method section of the article. The editorial
board may also request an ethics committee approval document when deemed necessary.

4. Authors are responsible for complying with the copyright conditions related with the
material cited (taken) from other resources or used and signing the agreement contract
declaring transfer of the copyright to the journal. The full responsibility of the texts to be
appeared within the journal belongs to the author(s).

5. Manuscripts to be considered are sent to the two referees at least. Acceptance of the
manuscripts depends on both suggestion of the referees and final decision of the Editorial
Board.

6. The responsible author has to send the "Article Check List" along with the article to be sent
to Atatiirk University Journal of Veterinary Sciences for publication.

7. We will not be able to make any changes to the author names (adding/removing authors,
change of order of authors) at the article send to Atatlirk University Journal of Veterinary
Science from the moment the paper evaluated process begins

8. Article and article check list reaching Atatiirk University Journal of Veterinary Sciences
Editor is subject to preliminary evaluation by a journal editor. The editorial has the right to
refuse the article according to the preliminary evaluation result or to request a correction
before subjecting it to the referee evaluation.



9. According to the ethics policy of Atatiirk University Journal of Veterinary Sciences,
plagiarism is not tolerated. All manuscripts received are checking using plagiarism checker
software.

MANUSCRIPT PREPARATION

1. Manuscripts should be written in A4-sized paper (one-sided), double-spaced, with 3 cm
space from the margins of the paper and should not exceed 16 pages for original scientific
researches and reviews or 5 pages for short scientific studies such as case reports.

2. Manuscript should be prepared using Microsoft Word 6.0 or upper versions, in Calibri
characters with 12 point typing size.

3. Line numbers (be started from the 2" page onwards) and page numbers (at the middle of
the bottom of the page) should be given in the manuscript.

4. Details (thesis, project, etc.) related with the manuscripts should be given at the end of the
title of the manuscript with the sign of superscript (*) with further explanation below the title
in italic format.

5. Trademarks of substances (materials) and products of the subject of the study should not be
used.

For Research Articles:

First page: The first page of the manuscript should contain title, authors’ name-surname and
addresses, e-mail addresses of the authors, corresponding authors’ explanatory details related
with the manuscripts, if any.

Title: Titles in Turkish and English should be written in small letters with only the first letter
to be in capital. In case of the Turkish language of the main text, firstly titles in Turkish then
in English should be given, while the opposite should be given for manuscripts written in
English.

Names of authors and addresses: The first letters of name and surnames (without academic
titles) of author(s) should be written in capital and aligned at the middle below the title.
Corresponding author (*) should be pointed, a value should be added as a superscript at the
right and these values should be used in the section of addresses. In that section, the
body/authority, unit/department, city and country of the authors should be described.

E-mail addresses of the authors: All the names and e-mail addresses of authors mentioned
within the manuscript should be written.

Contact details of the corresponding author: The name-surname, e-mail, address, phone,
mobile and fax numbers of the corresponding author should be written.




Explanatory details of the manuscripts: If any, the explanatory details (thesis, project, etc.)
should be written in italic letters at the end of the first page.

Second page: The second page of the manuscript should contain summary in Turkish and
English with key words each. If the language of the main text is in Turkish, the summary and
the key words should first be in Turkish while the opposite should be given for those
manuscripts written in English.

Summary: Briefly, it should contain the aim, material, method, results and conclusions. The
number of word to be used should be between 170-200 words and be written in single-space.

Key words: The number should be 5 at maximum in the alphabetic order of the language used
either in Turkish or in English. Between each of the words, a comma (,) sign should be put
while a full stop (.) sign should be put at the end of the last one.

Third page: From this page onwards, the manuscript should continue with the sections of
INTRODUCTION, MATERIALS and METHODS, RESULTS, DISCUSSION and
CONCLUSION and REFERENCES in the following order. The sections of results and
discussion may be given together. A section of acknowledgement may also be added, if
needed. Section titles should be written in capital letters. Sub-headings of the sections should
be written with the first letters in capital only and aligned with the beginning of paragraph. All
the headings should be written in black 12-point typing-size and aligned with the beginning of
paragraph.

Data from Statistical analyses: This section should be given at the end of MATERIALS and
METHODS section and under the title of “Statistical Analysis”.

Units and Abbreviations: The meaning of each abbreviation should be given where it appears
first. For units and measurements, International Standard units (SI-system) should be used.
The names of genus (breeds) and species should be written in italic style. For numerical and
statistical values, full stop (.) sign should be used (e.g. 44.5; 0.82; 97.7 %; P<0.01, etc.).

Tables and Figures: Figures, graphics, photos and pictures/plates within the headings and text
should all be given as Figure. Figures and tables should be numbered according to their orders
within the text and written without any abbreviation within the paragraph (e.g. Figure 1, Table
1). Tables and figures should be placed into the sections appropriately, and their headings and
explanations should also be included in Turkish and English. All types of abbreviations used
within tables and figures should be explained below them.

Conclusion: The ultimate result obtained should be described as “In conclusion,...” in a single
paragraph at the end of DISCUSSION and CONCLUSION section.

For Case Reports:



The first and second pages should be prepared according to details given for the scientific
research manuscripts. The number of words to be used in summary should not be less than
120 words and be written in single-spaced type.

From the third page onwards, INTRODUCTION, CASE REPORT (materials, methods and
results should be mentioned under the title of case report) should be followed by
DISCUSSION and CONCLUSION and REFERENCES.

If any, data from the statistical analysis, units and abbreviations, tables and figures should be
presented as given for scientific research manuscripts.

For case report, the ultimate result obtained should be described as “In conclusion,...” in a
single paragraph at the end of DISCUSSION and CONCLUSION section.

For Reviews:

The first and second pages of reviews should be prepared according to details given for the
scientific research manuscripts. The summary should involve data on the subject and aim of
the review. The number of words used in summary should be between 170-200 words and be
written in single-spaced type.

From the third page onwards, reviews should start with introduction, continue with
subheadings to be determined by the author(s) and be completed with CONCLUSION and
REFERENCES.

If any, the units and abbreviations, tables and figures within the review should be presented as
given for scientific research manuscripts.

For reviews, the ultimate result should be described as CONCLUSION section in a single
paragraph just before the section for REFERENCES.

The corresponding author of the compilation sent to the Atatlirk University Journal of
Veterinary Sciences for publication must have at least 3 articles on the subject of the
compilation. The corresponding author must send the citation information of relevant articles
related to the subject along with his/ her article (relevant article citations must be presented on
the last page of the article)

References

The number of resources used must not be less than 10 for case reports, less than 20 for
research articles, and more than 45 for all article types.

Regardless of the type of article (original research article, case report, compilation), at least
one-third of the resources used (based on the year the article was submitted) must belong to
the last three years.



Regardless of the type of manuscript (original research paper, case report, review), references
should be given, as follows:

For Text section:

Within the text, reference numbers should be given as numbers starting from 1, and these
numbers should be indicated within the brackets as (1), (1,2), and/or (1,4-7,13). Where the
name of the author is to be given, the surname of the author and reference number should be
written as Aktas (22), and/or Aktas et al. (13).

For References section:
The references given within the text should be given as numbers in numerical order within the
reference section.

For writing the scientific journals, its international tittle recommended by the journal should
be used. The journal tittle abbreviation must not be used.

For manuscripts; Barbour AH., Rampling A., Hormaeche CE., 2001. Variation in the
infectivity of Listeria monocytogenes isolates following intragastric inoculation of mice.
Infection and Immunity, 69, 4657-4660.

For books: Lawrie RA., 2002. Lawrie Meat Science. 6 edn., 330-335, Woodhead
Publication, Cambridge.

For chapters of a book; Mark E., 1989. Thyroid diseases. In “Textbook of Veterinary Internal
Medicine”, Ed., SJ Ettinger, 6™ edn., 230-250, W.B. Saunders Co., Philadelphia.

For theses; Aktas MS., 2005. Efficacy of Saccharomyces Boulardii as a probiotic in Dogs
with lincomycin induced diarrhoea. Ankara University, Graduate School Health Science,
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For publications of a Foundation; FAWC, 1991. Report on the european commission
proposals on the transport of animals. London, MAFF Publication.

For softwares; SAS, 1990. SAS user’s guide: Statistics, 4" edn., SAS Institute, Cary.

Web-based references should not be used.

MANUSCRIPT SUBMISSION
The article must be sent to the journal editor through online system
(http://dergipark.ulakbim.gov.tr/ataunivbd/). The file names of original manuscripts and tables
should involve a “.doc” extension.

Figures (graphs, photos, figures and pictures/plates) should be submitted, as a separate file, in
JPEG format with 300 DPI resolutions.
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