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ABSTRACT

Canine mammary tumors (CMT) included complex interactions in the etiopathogenesis. It is the most common problem
of neoplasia in female dogs. The aim of this study was to reveal the roles of chemokine CXC Ligand 12 (CXCL12) and G
protein coupled receptor 30 (GPCR30) expressions in the inflaimmatory process and neoplastic development in canine
mammary glands. Therefore, after clinical and pathomorphological evaluation, 18 cases of mixed origin malignant forms
(mixed-type  carcinoma-n=6, complex-type carcinoma-n=3, catcinosatcoma-n=7, carcinoma and malignant
myoepithelioma-n=2)| were examined in the study. Inflammatory cells accompanying neoplastic changes, were determined
to consist of predominantly neutrophils and leukocytes, followed by lymphocytes, plasma cells and macrophages. The
CXCL12 and GPCR30 expressions were scored. immunohistochemically. Most of the expressions for both markers were
moderate in the mammary gland and duct epithelial cells, myoepithelial cells and inflammatory cells. Fibrocytes and
fibroblasts gave a mild reaction in general, and no reaction was found in the myxoid, chondroid and osteoid matrix. There
was considered to be a close relationship between mixed composition CMT and subacute inflammation, and thus it was
concluded that inflammtory cells may trigger or initiate neoplastic transformation in the cellular environment including
differentiated cells of the mammary gland.

Key words: Chemoattractive cytokine, G protein, clinicopathology, mammary tumor, dog.

Mikst Orjinli Képek Meme Tiimorlerinde CXC Chemokine Ligand 12 ve G Protein Coupled Receptor 30
Ekspresyonlart

oz

Koépek meme timorleri etiyopatogenezinde karmasik bir seri etkilesimleri igerir. Disi képeklerde en yaygin kargilasilan
problemdir. Bu calismada, képek meme timérlerinde yangisal siireg ve timor gelisimde bir ¢esit chemokin olan chemokine
CXC Ligand 12 (CXCL12) ile G protein coupled receptor 30 (GPCR30) ekspresyonlarinin rollerini ortaya koymak
amaglandi. Bu amacla, klinik ve patomorfolojik degerlendirmeden sonra, malignant formda mikst orjinli 18 olgu (mixed-
type carcinoma-n=06, complex-type carcinoma-n=3, carcinosarcoma-n=7, carcinoma and malignant myoepithelioma-n=2)
calismaya dahil edildi. Neoplazik degisikliklere eslik eden yangisal hicreler agirlikli olarak nétrofil 16kosit ve sirastyla
lenfosit, plazma hiicresi ile makrofajlardan olusuyordu. Immunohistokimyasal olarak CXCI.12 ve GPCR30 ekpsresyonlari
skorlandi. Her iki belirtecte ekspresyonlarin ¢ogu meme bezleri, duktal epitel hiicreler, miyoepitel hiicreleri ile yangisal
hiicrelerde orta siddetteydi. Ancak, fibrosit ve fibroblastlarda genelde hafif siddetteydi. Mikst orjinli kopek meme tiimorleri
ile subakut yangi arasinda yakin bir iligki oldugu digtunildi. Ayrica, yangisal hiicrelerin meme bezlerinin farklilasmasin
iceren hiicresel ¢evrenin bu mikst neoplazik déntisimini tetikleyebilecegi veya baglatabilecegi sonucuna varildr.

Anahtar kelimeler: Semoatraktif sitokin, G protein, klinikopatoloji, meme timori, képek.

To cite this article: Alesger E.M. Anadol E. Gultiken N. Alkan Karakas K. Alkan H. Kanca H. Cxe Chemokine Ligand 12 and G
Protein-Conpled Receptor 30 Excpressions In Canine Mammary Tumors Of Mixed Origin. Kocatepe Vet . (2018) 11(2): 104-112.
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INTRODUCTION

Canine mammary tumors (CMTs) are the most
frequent neoplasms in intact female dogs (Egenvall
et al, 2005). The tumors have an increasing
incidence at approximately 6-7 years of age,
although 10-11 years is also a potential risk for
bitches (Priester, 1979; Boldizsar et al., 1992;
Misdrop, 1996; Moe, 2001; Egenvall et al., 2005).
It has been reported that increased age,
progestagen treatment or intact status may be
related to an increased risk of mammary neoplasia
in bitches (Perez-Alenza et al., 2000). Neatly half of
CMTs are diagnosed as malignant (Misdorp et al.,
1999) and tumors with malignant transformation
constitute almost half of all mammary tumors in
dogs (Perez-Alenza et al., 2000).

The prediction of clinical behavior in malignant
mammary tumors is difficult because of the
heterogeneous form in pathological aspects of
clinical behavior (Perez-Alenza et al., 2000). These
tumours exhibit a complex histological pattern
because they comprise elements from the
epithelium and the mesenchyma and have the
capacity to undergo malignant transformation,
thereby resulting in mainly carcinomas and less
frequently carcinosarcomas and sarcomas in mixed
tumours (Misdrop et al., 1999; Cassali et al., 2011).
Chemokines are a superfamily of small molecule
chemoattractive cytokines that regulate many
cellular functions (Dewan et al., 2006). The CXC
chemokine ligand (CXCL12) is expressed in a
variety of cells, including stromal cells (fibroblasts
and endothelial cells) (Muller et al., 2001; Salvucci
et al., 2002). CXCL12 correlates with common sites
of metastatic breast cancer (Crump et al.,, 1997).
CXCL12 has linkage to CXCR4, which is known as
a specific receptor for chemokines, and it activates
several signal transductions in the cells. As a result
of this mechanism, multiple effector molecules
regulate cell survival, proliferation, chemotaxis,
chemoinvasion, migration, and adhesion. In this
regard, decreased stimulation in CXCR4 may create
the development of neoplastic transformation and
uncontrolled proliferation in the cells (Luker and
Luker, 2006).

The biological effects of the chemokines are
mediated by seven-transmembrane-domain
receptors that constitute a subset of the G protein—
coupled cell surface receptor (GPCR) superfamily
(Zlotnik and Yoshie, 2000). Similar to the
CXCL12-CXCR4 interaction, GPCRs, the largest
family of cell-surface receptors, regulate cellular
motility, growth and differentiation, all of which
are understood to play an important role in the
biology of cancer (Spiegelberg and Hamm, 2007).
This regulation mechanism may trigger malignant

transformation of mammary or breast cells (Li et
al., 2005; Dorsam and Gutkind, 2007). In addition,
GPCRs, which are thought to be one of the main
mediators in the inflaimmation process, have a
potential correlation between subacute and chronic
inflaimmations and malignant transformation in the
cells (Dorsam and Gutkind, 2007).

The aim of the present study was to investigate
interactions between CXCL-12 and GRCR30
expressions in mixed origin CMTs. It is hoped that
this research will contribute to a better
understanding of the biology of mixed origin
CMTs.

MATERIALS and METHOD

Animals

The study was performed according to the
principles outlined in decision no. 2014/8 of the
Ethics Committee of Animal Research of Turkey.

The study included a total of 48 female dogs with
the complaints of mammary masses that were
submitted to the Obstetrics and Gynaecology
Clinics of the Veterinary Faculties of the University
of Ankara and Ondokuz Mayis University. The
ages of dogs ranged from 4 to 14 years. The dogs
were of different breeds including mostly Terriers,
German Shepherd, Pekingese, Cocker Spaniel,
Kangal and mixed breeds. Clinical diagnosis was
made of all the masses localizated on the left or
right mammary lines. Permission was obtained
from the owner of each dog and the affected
mammary lobes or affected mammary lines
including masses were removed by regional
mastectomy, unilateral or bilateral complete
mastectomy depending on the clinical stage and the
number of tumours in the mammary lobes.

After the operation, the mammary tissues with
suspected neoplasia were sent to the Department
of Veterinary Pathology, Ankara University for
diagnosis. In accordance with the aim of the
present study, only 18 cases with suspected mixed
neoplastic composition were included for
evaluation, unlike a previous study (Anadol et al.,
2017).

General Physical and Clinical Examinations
General physical examinations were performed
routinly for all animals. In each case, all mammary
glands and regional lymph nodes were examined
and evaluated clinically. In addition, the number of
tumours per animal, location, adherence to skin,
adherence to underlying tissues, and tumour
ulceration were recorded.

Macroscopic and Histopathological Examinations
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The tissues were observed and evaluated on the
basis of general macroscopic criteria. The tissues
were fixed in 10% buffered formalin solution, and
were then passed through degraded alcohol and
xylol series in autotechnicon (Leica) and embedded
in paraffin wax. Sections 5 um in thickness were
cut from the paraffin block and routinely stained
with haematoxylin and eosin (H&E). After the
histopathological analysis, the neoplastic changes in
the mammary glands were evaluated according to

the Goldschimidt et al. classification (2011).

Immunohistochemical Analysis

The strept-avidin-biotin complex peroxidase
(Strept  ABC-P) method was used to  show
CXCL12 and GPCR30 expressed cells. The
sections on positive charged glass slides were
deparaffinized and rehydrated by passing through
xylene and degraded alchol series. Antigenic
retrieval was performed using citrate buffer EDTA
solution (pH=06.0) (Bioptica). The sections were
kept for 20 minutes at 750 W. For retrieval of
endogeneous peroxidase activity, the sections were
treated with 3% H2O2-methanol solution for 5
minutes at room temperature. Non-specific protein
activities in tissue were retrieved using blocking
serum (Novocastra, Leica, RE7120-K). Primary
antibodies  (CXCL12 at  1/200  dilution,
ABIN1585802, Antibodiesonline, , GPCR30 at
1/200 dilution, ab188607, Abcam) were droppered
onto the sections and incubated at +4°C
overnight. Then biotinylated and Horse Radish
Peroxidase marked sera were consecutively added
and the sections were incubated for 45 minutes at
37°C. As chromogen, Diaminobenzidine (DAB)
was added and left for 5 minutes. For
counterstaining, Gill’s haematoxylin was used.
After passing through degraded alcohol and xylol
series, the sections were mounted with a non-
aqueous medium (Entellan). Until the DAB stage,
the sections were washed in TBS with Tween 20
(TBST) for 1 minute twice after the end of each
step except the protein blocking step. The findings
were evaluated under light microscope (Leica
DM4000) and visualised on the digitalized camera
attachment.

Scoring of mitotic index and
immunohistochemical expressions in canine
mammary tissues

The mitotic index was calculated according to the
Nottingham grading system in the Elston-Ellis
modification of the original Scarff-Bloom-
Richardson (SBR) grading system, which is
popularly known as the contemporary BEuropean
Breast Cancer Grading System (Simpson et al.,
2000). In this scoring system, mitotic figures were
counted histomorphologically by screening 10
microscopic areas at the periphery of the tumour at

x400 magnification (10 High Power Fields-HPFs).
Up to 9 mitoses per 10 fields were scored as 1
point, 10-19 mitoses 2 points, and more than 20 or
more mitoses, 3 points. Immunohistochemical
expressions were evaluated by counting the
expressed cells at x400 magnification in 10 HPFs.
The immunoexpressions were scored
semiquantitatively as 0-10% (negative), 10-30%
(mild positive), 30-70% (moderate positive), and
70-100% (strong positive).

RESULTS

General physical and clinical findings

In the physical examination, no problems were
determined apart from the excessive masses in the
mammary lobes. In the clinical examination, the
unilateral / bilateral masses in the mammary lobes
were generally not painful, but some showed
painful characteristics due to ulceration and/or
necrosis. During palpation of the masses, it was
noticed that the affected lobes were warmer to the
touch compared to the other mammary lobes.
Some were fluctuant in consistency. On the
radiographic examinations, there were no cases
showing metastatic foci in any location (mainly
regional lymph nodes and lungs).

Macroscopic and histopathological findings
Macroscopically, the masses were generally swollen
with an elastic and sometimes fluctuant
consistency. The dimensions and localizations are
shown in Table-1. Cut sections were generally
multilobular in appearance. In 5 samples, there was
pus or mucoid substance discharge from cystic or
cavernous areas in the cut sections. In general, the
masses were yellowish-grayish white in color.
Histopathologically, complex-type carcinoma (n=3)
included a malignant epithelial component and a
benign myoepithelial component. The neoplasm
was characterized by irregular tubules, sometimes
necrosis and irregular bundles within a myxoid
matrix consisting of myoepithelial cells within the
interstitium. Mixed-type carcinoma (n=0) included
a malignant epithelial component and benign
mesenchymal component. The neoplasm was
characterized by irregular tubules, myoepithelial
cells and foci of cartilage and/or bone.
Carcinosarcoma  (n=7) included  malignant
epithelial cells and cells morphologically resembling
connective tissue elements. Carcinoma and
malignant  myoepithelioma  (n=2)  included
malignant epithelial cells and myoepithelial cells.
There were varying degrees of mitotic activities in
the cases: low mitotic index (10 malignant cases),
moderate mitotic index (4 malignant cases) and
finally high mitotic index (2 malignant cases).
Inflammatory cells were found in 11 cases and no
inflammatory cell infiltration into neoplasic areas
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was determined in 7 cases. The composition of
inflaimmatory cells was predominantly neutrophils,
leukocytes, lymphocytes, plasma cells and
macrophages, respectively (Figuires 1-3).

Figure-1.  Anaplasic mammary gland cells (arrow),
myoepithelial cells (black stars) and inflammatory cell
infiltration (white stars), mixed type carcinoma, x100, H&E.

Figure-2. Anaplasic mammary gland cells (arrows), myxoid
matrix (white stars) and inflammatory cell infiltration (black
stars), complex type carcinoma, x100, H&E.

Figure-3. Anaplastic mammary gland cells and peripheral
myoepithelial cell proliferation (arrows), inflammatory cell
infiltration  (white  stars), carcinoma and malignant
myoepithelioma, x100, H&E.

C-X-C motif chemokine 12 protein (CXCL12) and G
Protein  Conpled Recepror 30 (GPCR30)  expressions
CXCL12

Epithelial cells were found positive mildly (n=7)
and moderately (n=11), myoepithelial cells were
expressed mildly (n=1) and moderately (n=15) and
no reaction was seen in 2 cases. Fibrocytes and
fibroblast expression were found at mild and
moderate levels in 7 cases for each. The remaining
4 cases were negative. Inflaimmatory cells were
found positive mildly (1 of cases), moderately
(n=8) and strongly (n=2) and no expressions were
determined in 7 cases (Figures 4-5).

Figure-4. CXCLI12 expressions in cytoplasm of anaplastic
mammary gland cells (arrows), complex type carcinoma, x400,
immunoperoxidase staining.

r\,A - i

:
.

Figure-5. CXCL12 expressions in cytoplasm of mononuclear
cells  (arrows), complex  type  carcinoma,  x400,
immunoperoxidase staining.

GPCR30

Epithelial cells were found positive mildly (n=5),
moderately (n=13), myoepithelial cells were
expressed mildly (n=2) and moderately (n=16) and
there was no reaction in 2 cases. Fibrocytes and
fibroblast expression were found mildly (n=9) and
moderately (n=3) with no reaction determined in 6
cases. Inflammatory cells were found positive
moderately (n1=11) and no expression in 7 cases
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(Figures 6-8). The scored expressions are shown in
Table-1.

Figure-6. GPCR30 expressions in cytoplasm of anaplastic
mammary gland cells (arrows), complex type carcinoma, x400,
immunoperoxidase staining.

e
"’ .'

Figure-7. GPCR30 expressions in cytoplasm of malignant
mesenchymal and myoepithelial cells (arrows), carcinosarcoma,
x400, immunoperoxidase staining.

Figure-8. GPCR30 expressions in inflammatory cells (arrows),
carcinosarcoma, x400, immunoperoxidase staining.

DISCUSSION

Previous studies on the etiopathogenesis of canine
mammary tumours (CMT) have focussed on
factors determining the malignant transformation
of benign mixed tumours (Ramalho et al., 2006). In
this malignant transformation, certain components
of the extracellular matrix of the cellular
environment participate in the process of malignant
transformation (Cassali et al., 2011).

For many years, there have been different opinions
regarding tumours of mixed composition, and they
are not yet fully understood (Cassali et al., 2011).
Some researchers have stated that mixed tumors
originate from mesenchymal tissues including
cartilage, bone and stromal connective tissue, while
others have stated that the mesenchymal
components originate from myoepithelial cells
(Hurley et al., 1964; Pulley et al., 1973; Tateyama
and Cothcin,1977). In both this study and a
previous study by the current authors, evaluation
was made of both mammary carcinoma and mixed
tumors classified using the Goldschmidt et al
system (2011). According to the results obtained,
malignant tumors of mixed composition exhibit
malignancy in the epithelial cells compared to the
preponderance of the mitotic index. Thus, the
current study results showed great parallelism with
previous studies.

In this study, a possible interaction was described
between neoplastic mammary gland epithelia -
mesenchymal cells in their micro-environment and
inflammatory cells. In this context, increased
expressions were observed of C-X-C motif
chemokine 12 protein (CXCL12) and GPCR 30 ot
G-protein-coupled estrogen receptor-1 (GPER1),
which are two members of the inflaimmatory
mediator family, found in mixed composition
benign and malignant tumors.

108



Table-1. Identities and mass localization in cases with Canine Mammary Tumor, histopathological diagnosis and
immunohistochemical expression.

Case Identification Localization of masses Histopathological Mitotic CXCL12 G30 Protein
Number Age-breeds and dimension Diagnosis index expressions expressions
Tertier Right abdorminal cranial Catcinoma mied type B+ B
! 14 years old 2x2x4 cm 1 Myr My
y Fib ++ Fib +
German Right abdominal cranial Carcinosarcoma E+ E+
1x0.5x1 cm, Left abdominal . 1C++ IC++
2 Shephard dog Lymphocyte and neutrophil leucocyte 2 i
13 years old caudal infiltration My++ My++
2x2x1 ecm Fib+ Fib+
Carci E+ E++
3 Terrier Leftabdominal cranial Lfnqn;jir;g mlisma cell and neutrophil [C++ 1e++
8 years old 3x2x15cm o OF; o mﬁlga o P 2 My- My++
y Fib- Fib-
Carci E+ E++
4 Mised breed Left abdominal caudal L‘f;nc’;fl’;”:;)ﬁ:t; neutrophi leucocste 5 1C++ IC++
age not known 3x3x4 cm ind ﬁltmtio;y <y My++ My++
Fib- Fib++
E++ E+
5 Terrier Left abdominal caudal Carcinoma mixed type 3 1C+++ 1C++
8 years old 2x2x2 cm Lymphocyte infiltration My++ My+
Fib- Fib-
Carci E++ E++
6 Boxer Leftabdominal cranial Lf;nagl}?;arig 1':nmd neutrophil leucocyte 2 G+ 1Cr+
13 years old 3x2x4 cm m/ﬁlmog < My++ My++
Fib- Fib-
. . . . E+ E+
7 ?ga;:iscoic{)ker ix{il;;ﬁommzl cranial Carcinosarcoma ! My- My+
’ i Fib- Fib-
E++ E++
Pekingese Left abdominal cranial . . 1C++ 1C++
8 141;;%:; old 1x05x2 cm Carcinoma mixed type 3 My++ My++
Fib+ Fib++
Right abdominal cranial
Mixed breed 3x25 cm, Left abdominal R L e
9 10 v d udal Carcinoma mixed type 2 My++ My++
yeas o N Fib++ Fib++
2x2x3 cm
. E++
L Carcinosarcoma E+
10 i(angal Left inguinal Lymphocyte and neutrophil leucocyte 1 1C++ IC++
years old 4x5x1.3 cm . . My++ ) -
infiltration . My++ Fibt+
Fib++ ’
Carcinoma complex type Br Bt
Tettier Right inguinal ’ - 1C+H+ IC++
u 12 years old 2.5x1.7x1.5 cm Ké‘f’hf:ﬁglgﬁa celland neutrophil ! My++ My-++
o Fib++ Fib-
X . E++ E++
12 Mied brl:d g’;&fgd?‘;‘m cauckl Carcinoma mixed type 1 My++ My++
Age not known .5x1.8x1.9 cm Fibt Fibt
E++ E++
13 Mixed breed Left inguinal Carcinoma complex type IC+ IC++
13 years old 6x3x0.5 cm Plasma cell infiltration 2 My++ My++
Fib- Fib-
. - E++ E++
14 ];gwd breed Left inguinal Catcinoma and malignant myoepithelioma 1 My++ My++
years old 8x0x4 cm . -
’ Fib+ Fib-
X . . E++ E+
15 Mixed brl:d $1g5ht3abd0mmal caudal Carcinoma complex type 1 My++ My++
Age not known x5x3 cm Fib- Fib-
oy E+
16 Mixed breed Right thoracal cranial Carcinosarcoma 1 IC+H+ 1V‘I\7++
12 years old 5x4x4.5 cm Neutrophil leucocyte infiltration My++ Eib-
. i
Fib++
Carcinoma and malignant E++ E++
17 Mixed breed Left abdominal caudal myoepitelioma 1 IC++ 1C++
6 years old 5x5.5x3.5 cm Lymphocyte infiltration My++ My++
Fib++ Fib++
. . E++
s Miedbred Right abdominal cranial padomambedfpe Lo 1CH++
8 years old 4x35x32cm ymphocyreand neutrophiticucocyte o My++
’ infiltration Fib++ Fibt+

Mitotic index: 0 mitotic figure (o point), 1-9 mitotic figures (1 point), 10-19 mitotic figures (2 points), higher than 20 mitotic figures (3 points), E: Glandular and ductal epithelial
cells, My: Myoepithelial cells, Fib: Fibrocytes and fibroblasts, IC: Inflammation cells, Scotes of cells: + (mild positive), ++(moderate positive), +++ (strong positive)., Mitotik
indeks: 0 mitotik figtir (0 puan), 1-9 mitotik figiir (1 puan), 10-19 mitotik figiir (2 puan), 20'den fazla mitotik figiir (3 puan),, E: Bez ve akitic1 kanal epitel hiicreleri, My: miyoepitel
hticrelerd, Fib: Fibrosit ve fibroblastlar, IC: Yangt hiicreleri, Hiicrelerin skotlanmast: + (hafif pozitif), ++ (orta siddette pozitif), +++ (glicli pozitif).
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An important activator of neoplastic change is
CXCL12, which is produced by inflammatory cells
in the tumor micro-environment and may recruit
other cancer cell types (Luker and Luker, 2000).
CXCL12 induced-CXCR4 has been shown to be
linked to components of the extracellular matrix
(ECM). (Hartman et al, 2005). Therefore,
migration of cells and interactions with extracellular
matrix molecules such as matrix metalloproteinases
(MMP) 2 and 9 make the formation of a mixed
tumor much easier after the molecules have
overexpressed CXCL12 (Kang et al., 2005). It has
been reported that interaction in the cellular micro-
environment can increase invasion and motility in
the cells and enhance tumor malignancy (Boimel et
al., 2012). In the present study, this increased
cellular micro-environment activity was observed in
several cases in which malignant tumors had mixed
composition. It was thought that the CXCL12
produced by numerous inflammatory cells created a
signal not only for the mammary gland and duct
epithelium, but also for the extracellular matrix in
the tumor micro-environment.

CXCR4 and its chemokine ligand CXCL12 are
known to be members of the G protein coupled
receptors family (GPCRs) (Muller et al., 2001). The
GPCRs are the largest family of cell-surface
molecules involved in signal transmission. They
play a role in tumour growth and metastasis in
particular.  GPCRs fulfil these roles through
expression in  proliferating malignant cells.
Conseuently, they make an important contribution
to tissue remodelling, inflammation, angiogenesis,
and cancer. In this context, there is a possible
relationship between chronic inflaimmation and
cancer similar to CXCL12 produced by
inflammatory cells. In the signalling mechanism, G-
protein-linked Prostoglandin E2 receptors trigger
an alternative stimulation to cycloxygenase 2
(COX2). In this neoplastic progression, the pro-
inflaimmatory function of COX is initiated
(Dorsam and Gutkind, 2007; Feigin et al., 2014). A
relationship between increased COX2 levels and
high tumor malignancy was also reported in our
previous study (Anadol et al,, 2017). In that study,
it was thought that CXCL12 might have a key role
in triggering COX2 and subsequent neoplastic
progression in the canine mammary gland after
subacute and chronic inflammation.

On the other hand, GPCR30 or G-protein-coupled
estrogen receptor-1 (GPER), which is another key
factor in the GPCRs family, activates some signals
for 17 beta-estradiol (Filardo et al., 2000). In this
cascade, after 17beta-estradiol is bound to
GPCR30, it causes a dissociation in the
heterotrimeric G-protein complex. (Luttrel et al.,
1999). Epidermal Growth Factors (EPGF) are

activated and subsequently this situation enhances
cellular proliferation (Maggiolini et al., 2004;
Girgert et al, 2012). The relationship between
GPCR30 and breast cancer have been previously
reported (Girgert et al., 2012). In the light of the
aforementioned findings, it was thought that
GPCRs triggered neoplastic activity in both
epithelial and mesenchymal cells through a dual
mechanism after affecting prostaglandin  and
estradiol signals during the inflammation process.

In conclusion, both CXCIL.12 and GPCR30 can be
considered to have a central role within the
inflammation process of canine mammary glands.
After expression in inflammatory cells, both may
trigger a cascade of neoplastic transformation in
the epithelium and the extracellular matrix as the
micro-environment. As a result of this activation,
the condition may result in malignant tumors in
dogs. This study can be considered to shed light on
the etiopathogenesis of mixed type tumors.
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ABSTRACT

Antibiotics usage for treating, protective, and similar purposes of animals may cause residue in foods of animal origin. Raw
milk has high risk in terms of antibiotics residue. The consumption of such foods can cause serious health problems in
human. For this purpose, 80 raw milk samples were collected from Afyonkarahisar province and analysed for beta-lactam
antibiotics by means of ELISA. The result of analyses showed that 38 samples did not contain beta-lactam residue, 35
samples contained different concentration and acceptable maximum residue limits of beta-lactam, and 7 samples contained
residues above 3 ppb but below 30 ppb. In conclusion, relatively high level of residue in raw milk showed that milk is
offered for human consumption without taking it into consideration of withdrawal time.

Key words: Antibiotic, beta-lactam, residue, milk

Afyonkarahisar Bolgesinden Toplanan Cig Siitlerde Beta-Laktam Grubu Antibiyotik Kalint1 Varliginin
Aragtirilmasi

Oz

Hayvanlarda tedavi edici, koruyucu ve benzeri amaglarla kullanilan antibiyotikler bu hayvanlardan elde edilen gidalarda
kalinti birakabilmektedir. Antibiyotik kalintilart bakimindan ¢ig stt yuksek risk icermektedir. Boyle gidalarin insanlar
tarafindan tiiketimi ise ciddi saglik sorunlarina neden olabilmektedir. Bu amagla, Afyonkarahisar bolgesinden toplanan 80
¢ig sut 6rnedi beta-laktam antibiyotik kalinti varligi bakimindan ELISA yontemiyle analiz edildi. Yapilan analizler
neticesinde 38 Ornegin beta-laktam grubu antibiyotik kalintisi icermedigi, 35 6rnegin degisen konsantrasyonlarda ve
bulunmasina izin verilen maksimum kalinti limitleri icerisinde ve 7 numunenin ise 3 ppb’nin tzerinde fakat 30 ppb’nin
altinda beta-laktam antibiyotik kalintist icerdigi tespit edildi. Sonug olarak, ¢ig siitlerde saptanan degerlerin nispeten yitksek
olmasinin antibiyotik verilmis hayvanlardan gerekli armnma stresi ge¢meden sitlerin tiketime verildigi seklinde
degerlendirildi.

Anahtar Kelimeler: Antibiyotik, beta-laktam, kalinti, siit
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INTRODUCTION

Milk plays a significant role in children and infants
nutrition. However, intensive and inappropriate use
of antibiotics for the treatment of milk producing
animals can result in the high prevalence of
antibiotic residues in milk which can cause
antibiotic resistance in several pathogenic bacteria.
Antibiotic residues in milk could cause undesirable
effects on human health (Kaya and Filazi 2010;
Zhu et al. 2013; Acaroz et al. 2015).

Some studies showed that milk and its products
could be contaminated with veterinary drugs,
toxins, and other chemical agents (Kaya and Filazi,
2010; Filazi et al. 2010; Kara and Ince, 2014; 2016;
Yu et al., 2017). Cristina et al. (2010) performed a
study in 90 cow milk and 65 beef samples regarding
macrolide antibiotic residues, in Spain. According
to this study, tilmicosin, tylosin, spiramycin, and
lincomycin residues were found in 44 of 90 milk
samples. Han et al. (2013) collected 180 ultra-high
temperature processing (UHT) milk samples from
25 different cities and markets of China. Milk
samples were examined regarding antibiotic residue
and sulfamethazine, sulfonamide, and quinolone
antibiotic levels were found to be high level except
for tetracyclines. In another study, 100 raw, 50
pasteurised, and 50 UHT (totally, 200 milk
samples) milk sold in Ankara market evaluated
regarding antibiotic residue and 5.5 % of milk
samples were penicillin positive (Ceyhan and
Bozkurt, 1987).  Also, 50 raw milk samples
collected from various dairy and dairy plants in

Konya. These milk samples were evaluated
regarding penicillin G, ampicillin, and penicillin V
residues by  High  Performance  Liquid
Chromatography (HPLC) and six milk samples
were found to have antibiotic residues (Demet et
al., 1992).

In this study, it was aimed to monitor the presence
of antibiotic residues in milk. For this purpose,
beta-lactam  group antibiotic residues  were
investigated using Enzyme-Linked Immunosorbent
Assay (ELISA) method in 80 raw milk samples
collected from Afyonkarahisar.

MATERIAL and METHOD

In this study, beta-lactam-derived antibiotic
residues were investigated in raw mik in
Afyonkarahisar, Turkey. For that purpose, 80 milk
samples were collected after milking from the
various dairy plants between August-October in
2015 (Table 1). The milk samples were taken into
the sterile plastic tubes, immediately brought to the
laboratory and were kept at -20 °C until analysis.

5 ml of milk samples were put into each tube and
centrifuged at 2000 rpm for 15 minutes. After
centrifugation, the upper creamy layer was
completely removed. The defatted supernatant
obtained and was used for the analysis. Randox
beta-lactam ELISA kit was used for the analysis.
The compounds of the beta-lactam ELISA kit and
the cross-reactivity were given in Table 2.

Table 1. Districts and centers where milk samples were collected

Tablo 1. Siit numunelerinin alindigi ilce ve merkezler

Districts Centers
Cayirbag, Cikrik, Gebeceler, Fethibey, Erkmen, Susuz,
City Center Gukurkdy, Saraydizi, Karstyaka, Sahipata, Nuribey, Siliin,
Degirmendere, Silimenli, Biytikkalecik Beyyazi,
Sinanpasa Akoéren, Cobanozu, Garipge, Saraycik, Tinaztepe
Cay Cayirpinar, Karacadren, Deresinek, Bahcelievler, G6cen
Ihsaniye Gazligdl, Karacaahmet, Ayazini, Cumali, Déger, Orhanlt
Suhut Kogyatagi, Senir, Taslica, Isali
Evciler Altnova, Kayalik
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Table 2. Beta-lactam ELISA kit compounds and their cross reactivity
Tablo 2. Beta-laktam ELISA kitinin bilesikleri ve capraz reaktivitesi

Compound Cross Reactivity (%)
Nafcillin 144
Ampicillin 100
Amoxicillin 94
Piperasilin 92
Azlocillin 89
Cloxacillin 69
Penicillin G 56
Dicloxacillin 52
Oxacillin 51
Metampicillin 30
Pencillin V 22
Carbenicillin 8
Tricarcillin 6
Cephalosporins <0.01

RESULTS

At the end of the analysis, standard absorbance
values were read and the concentration-absorbance
curve shown in Figure 1. Absorbance values of
samples were evaluated according to the standard
curve. The beta-lactam residue concentration
ranges and positive results of 80 milk samples were
given in Table 3.

It was found that 38 samples contained no
residues, 35 samples were within the maximum
residue limits, and 7 samples contained residues
above 3 ppb but below 30 ppb. Antibiotic
contamination rate was determined as 8.75 %
according to the total number of samples.

50
45
40 R*=0,;9987
35
30
25
20
3
10

Concentration

O 4
0,000 0,200 0,400

Concentration

y = 2267,9%x3-2233,6x%+ 740,98%-82,392

0,600 0,800

& Concentration (x)

Polinom.
(Concentration (x))

Absorbance

Figure 1. Concentration- Absorbance Standard Curve
Sekil 1. Konsantrasyon- absorbans standart egrisi
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Table 3. Beta-lactam antibiotic residue levels in milk samples
Tablo 3. Stit numunelerindeki beta-laktam antibiyotik kalintt diizeyleri

Concentration (ppb)

Number of positive samples (n: 80)

0
0.1-0.5
0.5-1
1-3
3-<30

38
19
8
8
7

DISCUSSION

Antimicrobial drugs are employed for the
protection and/or treatment of animals against
diseases. In addition to the desired effects of drugs
and other substances, it should not be overlooked
that they may also pose a risk, especially in terms of
public health. The most significant of these risks is
the residues of these substances. In particular, this
situation is vital important for the drugs which
have carcinogenic, teratogenic or mutagenic
properties. At the same time, those who consume
residue-containing products could have a drug
allergy and inhibition of the digestive tract bacterial
community. Drug residues in animal products have
adverse effects regarding consumer health such as
allergies and cancer. To analyse the residues of
animal products has become increasingly important
(Kaya and Unsal, 2000).

In the present study, beta-lactam antibiotic residues
were investigated in raw milk samples consumed in
Afyonkarahisar by ELISA method. As a
consequence of the analysis, no residue was found
in 38 samples from the 80 milk samples, in 35
samples beta-lactam antibiotic residues were
detected in varying concentrations within the
maximum permissible residue limits. In addition to
this, beta-lactam antibiotic residues in 7 milk
samples were detected among to 3 and 30 ppb.

In a survey, beta-lactam residues were investigated
qualitatively in the milk samples consumed in
Sanlurfa, 64 of 300 milk samples were found to
contain beta-lactam antibiotic residues, and 32
samples had other antimicrobial activity residues
(Ardi¢ and Durmaz, 2000).

Temamogullart and Kaya (2010) conducted a
residue analysis regarding ampicillin, amoxicillin,
danofloxacin, enrofloxacin, erythromycin,
florfenicol, and cloxacillin in 120 pasteurise and

120 raw milk samples from 7 commercial
companies. For the residue analysis, thin layer
chromatography and microbiological disc diffusion
technique based on bioautography were used.
According to the results, ampicillin residue was
detected in 1 pasteurised milk sample and it was
not detected any antibiotic residue in 239 samples.

Kaya and Filazi (2010) analysed penicillin G,
oxytetracycline, gentamycin, streptomycin, and
neomycin antibiotic residues totally 240 raw milk
samples and pasteurised milk products sold in
Ankara. 1 sample of the pasteurised milk samples
had 150.4 pg/L oxytetracycline, 1 sample of the
pasteurised milk samples had 33.5 pg/L penicillin
G and 1of the raw milk sample showed 768.4 ug/L
neomycin and these concentrations of the residues
in milk were above the maximum permissible
residue limits in Turkey and European Union
countries.

Totlak et al. (2012) performed a study to determine
the performance of 3 different antibiotic test kits
based on various principles was evaluated in
artificially  contaminated raw milk samples
regarding beta-lactam antibiotics such as penicillin
G, ampicillin, amoxicillin, and cloxacillin. Detection
limits of HPLC method were detected as 8 pg/kg
for ampicillin, 8 pg/kg for amoxicillin, 6 pug/kg for
penicillin G, and 11 pg/kg for cloxacillin. In this
study, the detection limits obtained by the
chromatographic method were found to be above
the maximum residue limits of Turkey and the
European Union regarding ampicillin, amoxicillin,
and penicillin G. In addition, 75 raw milk and 14
pasteurised milk of 89 milk samples, from 7
commercial firms and 9 different milking units,
were evaluated in terms of chloramphenicol
residues by thin layer
chromatography/bioautographic =~ method  and
chloramphenicol residues detected in 6 milk
samples (0.8-1.6 ppm) (Sanli et al., 1991).

116



In a study performed with 150 raw milk samples,
collected in and around Bursa, were evaluated
regarding chloramphenicol residues and it was
detected in 2 milk samples (Dokuzlu and Tayyar,
2000). Similatly, in 61 milk samples collected from
a various dairy plant in Konya evaluated regarding
chloramphenicol residue and it was detected in 28
milk samples by HPLC (Demet et al., 1992).

Onal et al. (1993) performed a study to detect
chloramphenicol residue by using intertest and
triple plaque test in 444 raw and pasteurised milk
obtained from public and private sector enterprises
in Ankara, 78 positive (17.56 %), 65 suspected
(14.63 %), 301 negative (67.79 %) results were
found by intertest method and 24 positive (5.40 %),
1 suspected (0.22 %) and 419 negative (94.36 %)
results were found by triple plaque method
performed with B. subtilis.

According to the "Regulations of Pharmacological
Active Ingredients and Maximum Residue Limits
Regulation in Animal Husbandry" in the Turkish
Food Codex, maximum tesidue limits of beta-
lactam for penicillin derivative drugs in milk such
as ampicillin, amoxicillin, and benzylpenicillin are
determined as 3 ppb, for cloxacillin, dicloxacillin,
nafcillin, and oxacillin as 30 ppb. Maximum residue
limit for cephalosporins in milk is determined as 50
ppb (TGK, 2007). Obtained data from our study
showed that 7 samples were above 3 ppb and it was
determined that beta-lactam antibiotics residue in
the milk might have potential risk. This can be
interpreted as the consumed milk is obtained from
antibiotic given animals without waiting the
withdrawal period of antibiotics.

As a result, breeders should pay attention to
withdrawal period of antibiotics, they should be
educated and samples from animal need to be
taken and regularly controlled regarding human and
living organisms health.
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Oz

Bu calismada, Nigde ilinde tiiketime sunulan ¢ig inek, koyun ve keci sitlerinde aflatoksin M; (AFMi) varliginin
arastirilmast, yasal diizenlemeler dikkate alinarak halk saglhgt yontinden tehlike olusturup olusturmadigmnin belirlenmesi ve
sttlerdeki toksin iceriklerinin karsilastirilmast amaclandi. Calismada, 90 ¢ig siit 6rnegi toplanarak ELISA teknigi ile analiz
edildi. Tncelenen tim siit 6rneklerinin AFM; ile kontamine oldugu koyun ve keci siitlerindeki AFM; diizeyinin yasal
limitlerin altinda, ¢ig inek stti orneklerinin 3'inde (%10) ise bu limitlerin tizerinde (50 ng/L) oldugu belitlendi. Ayrica
farklt hayvan tirlerinin stitlerindeki AFM; diizeyleri arasinda istatistiksel olarak anlamli farkliliklar gézlemlendi (p <0.05).
Sonug olarak, Nigde'de koyun ve keci stiti tiketimi ile AFMi’e maruz kalma potansiyelinin inek stti titketimine oranla
daha disiik oldugu belitlendi. Bununla birlikte inek siitlerinde yasal limitlerin tzerinde tespit edilen AFM; varliginin halk
sagligt bakimindan 6nemli oldugu ve bu nedenle siitlerin sistematik olarak kontrol edilmesi gerektigi sonucuna varildr.

Anahtar Kelimeler: Aflatoksin My, koyun siiti, keci siitd, inek siti, halk saglig:.

Aflatoxin MjLevels In Raw Sheep, Goat And Cow Milks In Nigde Province
ABSTRACT

This study aimed to investigate the presence of aflatoxin My (AFMy) in raw cow, sheep and goat milk consumed in Nigde
and to evaluate whether they pose a risk for public health regarding legal limits and to compare the AFM; levels in milk of
different species. In the study, 90 raw milk samples were collected and analysed by ELISA tecnique. All of the milk
samples were found to be contaminated with AFM;. On the other hand AFM; contents of all sheep and goat milk samples
wete below the legal limits, while 3 of the raw cow milk samples (10%) exceeded the limits of concern (50 ng/L). In
addition, statistically significant differences were observed between AFM; levels in milk of different species (p <0.05). In
conclusion, AFM; exposure risk in case of sheep and goat milk consumption is found to be lower than cow milk
consumption in Nigde. However, presence of AFM; in cow milk samples should be considered as a public health jeopardy,
therefore milks should be systematically monitored.

Keywords: Aflatoxin Mi, cow milk, goat milk, sheep milk, public health.
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GIRIS

Sut icerdigi protein, lipit, makro ve mikro
elementler gibi temel besin maddeleri nedeniyle,
Ozellikle gelisme c¢agindaki bireylerin yeterli ve
dengeli beslenmesinde buyiik 6nem tasimaktadir.
Bununla birlikte, siit ve stit Urinlerinde bulunabilen
aflatoksin My (AFMi), bu tir drtnleri yiiksek
miktarda tliketen bireylerde saglikla ilgili olumsuz
etkilere  neden  olabilmektedir.  Aspergillus
cinsindeki ~mikotoksijenik  fungiler  tarafindan
tretilen aflatoksinler, farkh gida ve yem
maddelerinde en ¢ok arastirilan bulasanlar grubudur
(Creppy, 2002; Duarte ve ark. 2013). Yaklasik 18
aflatoksin  tespit edilmistir. Bunlarin arasinda
Aflatoksin B (AFBi), DNA hasarina, gen
mutasyonuna, kromozom anomalilerine ve hiicre
transformasyonuna neden olan ve I. simf insan
kanserojeni olarak tanimlanan, toksik, mutajen ve
teratojen  bir  bilesiktit  (Anonim,  2017a).
Karsinojenik giici AFBi’den 10 kat daha distk
olan ve AFB/’in siit veren hayvanlarin karacigerinde
monohidroksile edilmis tirevi olan Aflatoksin M
(AFMi), Uluslararast Kanser Aragtirmalari Ajanst
(IARC - International Agency for Research on
Cancer) tarafindan 2B smufi kanserojen madde
olarak kategorize edilmistir (Anonim, 2017a).

AFM; hayvanin vicudundan siit, idrar ve disk: ile
attlmaktadir. Sttteki AFM; dizeyi, siit veren
hayvanlarin yemlerle aldigt AFB; oranmna bagh
olarak degismektedir. AFM;, kontamine olmus
yemlerin tiiketilmesinden 2-3 giin sonra siitte ortaya
ctkmakta ve sonraki 2-3 giin boyunca siit ile birlikte
atthmi devam etmektedir (Murphy ve ark. 2000;
Prandini ve ark., 2009; Sidhu ve ark. 2009).
Toksinin pastérizasyon ve UHT (Ultra High
Temperature) sterilizasyon gibi 1sil  islemlerde
inaktive olmamast nedeniyle AFM; sadece sttlerde
degil, aynt zamanda yogurt, peynir, tereyagl, krema,
dondurma ve sttli tatlilar gibi siit Griinlerinde de
bulunabilmektedir (Ertas ve ark. 2011; Hassan ve
Kassaify 2014).

Genotoksik,  teratojenik  ve  insanlar  icin
immiunosupresif oldugu bildirilen AFM;, tretim
proseslerinde  veya  1st  islemlerinde  yok
olmadigindan, bu metabolitin Avrupa Birligi (AB)
tarafindan belitlenen maksimum kalinti seviyelerine
gore, ¢ig st ve sit Urlnlerinin en etkin kontroliini
saglamak buiyik 6nem tasimaktadir. (Creppy, 2002).
AFM;, Codex Alimentarius, EU (European Union)
ve Titk Gida Kodeksi'nde (TGK) sitlerdeki
maksimum AFM; kalintt orani 50 ng/L. olarak
belitlenmistir  (Anonim, 2006; Anonim, 2011;
Codex, 2015).

Bu ¢alismada, Nigde yoresinde tiiketime sunulan
inek, koyun ve keci sttlerindeki AFM; miktar1 ve
bu sttlerin tiketilmesinin olugturdugu risklerin
belitlenmesi amaclanmustir.

MATERYAL ve METOT
Numuneler

Bu ¢alismada, Nigde ilindeki siit isletmelerinden,
Haziran - Agustos 2017 tarihleri arasinda st
toplama merkezlerinden almnan 90 adet ¢ig sit
Ornegi (30 inek, 30 koyun, 30 kegi siitli) materyal
olarak kullanildi. Steril numune kaplarina 200°er mL
olarak alinan siit 6rnekleri soguk zincir altinda
laboratuvara getirilerek analiz edildi.

Yontem

Calismada toplanan stt 6rneklerinde AFM; seviyesi
ELISA yontemi ve ticari kit (Helica, Catalog No:
961AFLMO1M-96, USA) ile belitlendi.

Siit Numunelerinden AFM; Ekstraksiyonu

AFM; ekstraksiyonu i¢in oda 1sisina getirilen siit
ornekleri 2mllik eppendorf tiiplerine aktarild: ve
2000 g’de 5 dk santriflyj edildi. Santriftj siresi
sonunda tiptin Ust katmaninda olusan krema
tabakasi atildi ve tiipiin altinda kalan kistmdan 100
uL alinarak ELISA testinde kullanildi.

ELISA Testi

Standartlar ve rnekler icin yeterli sayida mikrotiter
kuyucuk pleyte yerlestirildi. Standart
soliisyonlarindan ve hazirlanmis 6rneklerden 200°er
uL alinarak kuyucuklara ilave edildi ve oda 1sisinda
karanltk ortamda 2 saat inkiibe edildi. Inkiibasyon
sonunda mikrotiter kuyucuklar, %0,05lik Tween 20
iceren PBS (Phosphate Buffered Saline) ile ELISA
otomatik strip yikayicida (ELX 50, Bio-Tek
Instruments, ABD) 3 kez yikandi. Her bir kuyucuga
100’er pLL enzim konjugat ilave edilerek oda 1sisinda
karanlik ortamda 15 dakika tekrar inkiibasyona
birakild.  Inkilbasyon  sonunda  mikrotiter
kuyucuklar ELISA otomatik strip yikayicida 3 kez
tekrar yikandiktan sonra her bir kuyucuga 100 pL
substrat ilave edildi ve iyice karistrilarak oda
isisinda ve karanlk ortamda 15 dakika inktbe
edildi. Inkiibasyon sonunda her bir kuyucuga 100
uL  stop solisyonu koyularak kuyucuklardaki
reaksiyonun durmast saglandi. Pleyt, elle hafif
siddette vurmak suretiyle iyice karistirildi. ELISA
otomatik okuyucuda (Thermo, Finland) 450 nm
dalga boyunda okutuldu ve absorbanslar kaydedildi.

120



Sonuglarin Degerlendirilmesi

ELISA testi sonuclarinin  degerlenditilmesinde;
standartlar ve Ornekler icin bulunan absotbans
degerlerinin ortalama degerleri, birinci standartin (0
ppt standardi) absorbans degerine bélindi ve 100
ile carpildi. Béylece 0 standard:r % 100’ esit hale
getirildi ve absorbans degetleri ylzde olarak
bulundu. Standartlar icin hesaplanan degerler,
semilogaritmik grafik kagidi tzerine ng/L (ppt)
cinsinden ~ AFM;  konsantrasyonuna  karst
koordinatlar sistemine girildi. Her 6rnegin AFM;
konsantrasyonu egri uzerinden ng/L cinsinden
okundu.

Istatistiksel Yontem

Calismada, incelenen 3 gruba ait (Grup 1: Cig inek
sutt, Grup 2: Cig koyun sitd, Grup 3: Cig keci
sutl)) ornekler arasinda AFM; varligi acisindan
istatistiksel bir farklilik olup olmadigi tek yonli
varyans analizi (One Way Anova) ile test edildi. Tek
yonlii varyansa analizi sonucunda gruplar arasindaki
farkliliklarin  belitlenmesinde c¢oklu karsilastirma
testlerinden Tukey testi kullandmigtir Caligmada
uygulanan istatistiksel yontemler SPSS 20.0 paket
programi yardimiyla yapildi.

BULGULAR

Calisma kapsaminda, analiz edilen toplam 90 st
orneginin  tamaminda 0,33 ng/L- 88,77ng/L
araliginda AFM; tespit edildi.  Analiz edilen siit
Orneklerinde AFM; duzeylerinin beliflenmesi amaci
ile kullanilan standartlarin  absorbans degetleri
Tablo 1’de ve kalibrasyon egrisi ise Sekil 1’de
gosterildi.
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Sekil 1. AFM; analiz kalibrasyon egrisi
Figure 1. AFM; analysis calibration curve

Tablo 1. AFM; analizinde kullanilan standartlarin absorbans degerlerine gére elde edilen referans araliklars
Table 1. Reference ranges obtained from the absorbance values of standards used in AFM; analysis

Standart Konsantrasyonlart (ng/1. Ortalama Absorbans =+ % Standart Hata (Sx)
1 0 1.1625£0.009
2 5 1.1076%0.008
3 10 0.98£0.009
4 25 0.8093%1.00
5 50 0.5898+0.009
6 100 0.3453£0.006

Calismada incelenen inek, koyun ve keci, siitlerinin
sirastyla 1,84 -88,77 ng/L, 1,82-7,83 ng/L ve 0,33-
11,79 ng/L araliklarinda AFM; icerdigi belitlendi.
Analiz edilen inek, koyun ve keg¢i siitli 6rneklerine
ait AFM; dagilimlart Tablo 2’de 6zetlendi.

Calisma stresince analiz edilen ¢ig inek siitl
Orneklerinin 3’tnde (%10) Tirk Gida Kodeksinin
stt trtnleri icin belirlemis oldugu maksimum limit
olan 50 ng/L’in uzerinde AFM; tespit edilitken,

koyun ve keci sttt 6rneklerinin tamamiin AFM;
seviyesi yasal limitlerin alttnda bulundu. Analiz
edilen inek sttlerinde tespit edilen AFM; seviyeleri
ile koyun ve keci sttlerindeki AFM; miktar
arasinda belirgin istatistiksel bir farklilik oldugu
(p<0.05); koyun ve keci siti AFM; seviyeleri
arasinda ise istatistiksel agidan farkliik olmadig
ortaya kondu (p>0,05) (Tablo 2).
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Tablo 2. Calismada analiz edilen 6rneklere ait AFM; duzeyleri

Table 2. AFM 1 levels in the samples analyzed in this study

Orneklerdeki AFM; dagilimi /(%o)

Analiz Edilen Ornek

AFM; Konsantrasyonu (ng/L)

Ornek Sayist  <25ng/L. 25-50ng/L.  >50ng/L.  X+SX  Min  Max F
Cig inek siitii 30a 26 (% 87) 1 (%3) 3(%10) 158844 184 8877
Cig koyun siitii 3 30 (%100) - 39104025 1.82  7.83
Cig keci siitii 30 30 (%100) - 3.07%+042 033 1179 ¢
Toplam 90 86 (%096) 1 (%1) 3 (%3)

? xS ?: Ortalamaztstandart hata

ab,

TARTISMA

Son yillarda, ¢ig siitteki AFM; kontaminasyonunun
izlenmesi icin ilkemizin Van, Burdur, Nevsechir,
Bursa, Eskisehir, Ankara, Antalya, Kars, Kilis,
Kayseri ve Afyon illerinden elde edilen siit
Ornekleri kullanilarak bircok ¢alisma yapilmistir
(Bakirci, 2001; Akdemir ve Aluntas, 2004; Kiregci
ve ark. 2007; Ozdemir, 2007; Ertas ve ark. 2011;
Kara ve Ince, 2014). Haziran-Agustos aylarinda siit
toplama merkezlerinden temin edilen 6Srneklerle
gerceklestirilen bu caligmada AFM1
konsantrasyonu: Inek siitii 6rneklerinde  analiz
edilen 6rneklerin 3’4 (%10) yasal sinurlarin tizerinde
olmak tzere 1,84-88,77 ng/L arasinda; koyun siiti
orneklerinde 1,82-7,83 ng/L arasinda; kegi sutu
orneklerinde 0,33-11,79 ng/L arasinda tespit edildi.
Degisik arastirmacilar tarafindan cesitli tlkelerde ve
mevsimlerde yapilmis olan ve ¢ig stt 6rneklerinde
AFM1 dizeylerine iligkin bazt c¢alismalara ait
sonuglar Tablo 3’te 6zet halinde verilmistir.

Calismada analiz edilen ¢ig inek siitlerinde AFM;
yontinden Tirkiye ve Avrupa Birligi limitlerini asan
ornek orant (%10), bazi aragtirmacilar (Ertas ve
atk., 2011; Kara ve Ince, 2014; Bilandzic ve ark.
2017) tarafindan saptanan degerlerden yiiksek,
bazilart (Akdemir ve Altintas 2004; Kirecci ve ark.
2007; Rahimi ve ark. 2010; Bilandzic ve ark. 2014)
tarafindan tespit edilen degerlerden diisiik, Roussi
ve ark. (2002) tarafindan bulunan orana ise
benzerdir (Tablo 3). Sonuglar arasindaki farklidiklar
Ozellikle Orneklerin alindigi mevsim ve cografik
kosullardaki farklilikla (Tablo 3) iliskili olabilir.
Bilindigi gibi uygun olmayan kosullarda muhafaza
edilen yemde treyen kif mantarlarinin meydana
getirdigi AFBi, sttteki AFMi’in kaynagidir. Buna
bagli olarak AFMyin sitteki seviyesinin yaz
aylarinda daha diisiik oldugu, bunun sebebinin de
yaz aylarinda sit ineklerinin kontamine konsantre
yemlerden ¢ok taze otlarla beslenmesi oldugu
belirtilmektedir (Roussi ve ark. 2002; Asi ve ark.

: farklt harfler gruplar arasindaki farkin énemli oldugunu géstermektedir (p<<0.05).

2012; Malissiova ve ark. 2013; Bilandzic ve ark.
2014a; Bahrami ve ark. 2016; Bilandzic ve ark.
2017). Bu calisgmada analiz edilen bazi inek
sttlerinin AFM; kontaminasyon diizeyi, 6rneklerin
elde edildigi stt toplama merkezlerine gelen inek
sutlerinin temin edildigi isletmelerde kontamine
konsantre yemlerin kullanildigini
dusindirmektedir.

Analiz edilen koyun siit Orneklerindeki AFM;
konstrasyonunun yapilan diger arastirmalarda elde
edilen sonuglarla (Tablo 3) ile karsidastirildiginda
bazi arastrmacilarin  (Finoli ve Vecchio, 2003;
Kaniou-Grigoriadou ve ark. 2005; Bilandzic ve ark.
2014b; Bilandzic ve ark. 2017) bulgulart ile uyumlu
olarak yasal smurlarin altinda oldugu belirlendi.
Buna karsin, Roussi ve ark. (2002) ve Rahimi ve
ark. (2010) ve Fallah ve ark. (2011) bu calisma
sonuclarindan farklt olarak sirasiyla, %6.7, %3.9 ve
%25’inde AFM; dizeylerinin yasal limitlerin
tzerinde oldugunu rapor etmislerdir. Ayrica bu
calismada incelenen keci siti Orneklerinin AFM;
konsantrasyonlart da Roussi ve ark. (2002),
Bilandzic ve ark. (2014b); Bilandzic ve ark.
(2017)nin  yaptiklart  calismalarin  sonuclariyla
paralel bir sekilde ve yasal sirlarin  altnda
bulunmustur. Buna karsilik diger bazi arastirmacilar
(Rahimi ve ark. 2010; Ozdemir 2007) analiz ettikleri
keci sutlerinin  yasal limitin Uzerinde AFM;
icerdigini  bildirmislerdir (Tablo 3). Arastirma
sonuclarindaki  farkldiklar, 6rneklerin = alindig
mevsime, kullandan analiz  yontemlerine ve
hayvanlarin ~ beslenme  sekillerine  baglanabilir.
Yapilan caligmalar siitlerdeki AFM; duzeyinin,
bélgenin mevsimsel, cografik ve iklim 6zelliklerine
bagli olarak stit veren hayvanlarin rasyonlarindan ve
laktasyon periyodundan etkilendigini
gostermektedir (Rahimi ve ark. 2010; Malissiova ve
ark. 2013).
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Tablo 3. Cig siit 6rneklerinde AFM; diizeylerine iliskin bazi calisma sonuglart
Table 3. Results of the some studies on AFM; levels in raw milk samples

Siitiin AFM;, Yasal limitlerin
Ulke Ay alindig1 kontaminasyon tizerindeki Literatiir
hayvan diizeyi 6rnek oran1 (%)
tiirii
Turkiye Belirtilmemis  Inek siiti 10-817 ng/L %33.3 Akdemir ve Altntas
(2004).
Turkiye Agustos- Inek siiti <8 ng/L - Kara ve Ince (2014).
Ocak
Turkiye Araltk-Subat  Inek siiti 5-250 ng/L %90 Kiregci ve ark. (2007).
Turkiye Ocak-Mart Inek siiti 1-30 ng/L - Ertas ve ark. (2011).
Turkiye Mart- Nisan  Kegi stitii 5.16-116.78 ng/L %6.36 Ozdemir (2007).
Ttalya Kasim- Koyun suti  4-23 ng/L - Finoli ve Vecchio
Haziran (2003).
Yunanistan ~ Mart- Koyun sita  0-18.2 ng/L - Kaniou-Grigoriadou
Haziran ve ark. (2005).
Inek siiti <5->50 ng/L %3.6
Yunanistan ~ Aralik-Mayis ~ Koyun sttt <5- >50 ng/L %06.7 Roussi ve ark. (2002).
Keci sttt <5- <20 ng/L -
inek siitii <23.2- >50 ng/L %06.7
Hirvatistan ~ Temmuz- Koyun sitd  <23.2- 49.9 ng/L - Bilandzic ve  ark.
Eylul Kegi sutu <23.2-49.9 ng/L - (2014b).
Inek siitii 0.93-71.1 ng/L %0.3
Hirvatistan ~ Mart- May1s Koyun suta  2.18-15.8 ng/L - Bilandzic ve  ark.
Kegi siitii 2.67-13.8 ng/L - (2017).
Inek siiti <5->50 ng/L %306
Iran Kasim 2007- Koyunsuti <5- >50 ng/L %3.9 Rahimi ve ark. (2010).
Aralik 2008 Kegi siti <5- >50 ng/L %5.7
Bu aragtirma sonuglarina uygulanan istatistik cogunlukla otlatmaya dayali yetistirildigi

calismasina gore, analiz edilen inek siitlerinde tespit
edilen AFM; seviyeleri ile koyun ve keci
sutlerindeki AFM; miktart arasinda istatistiksel bir
farkhilik oldugu (p<<0.05); koyun ve keci siiti AFM;
seviyeleri arasinda ise istatistiksel acidan farkliik
olmadigt ortaya kondu (p>0,05). Bahrami ve ark.

2016) Iran’da yaptiklari galismada koyun- keci ve
koyun-inek sttleri arasinda farklihk bulamadiklaring,
ancak inek- keg¢i sitleri arasinda farklilik oldugunu
belirtmislerdir. Bu ¢alisma ile uyumlu olarak kegi ve
koyun sttlerinde AFM; kontaminasyon
seviyelerinin, inek sitiiyle karsilastirildiginda,
Yunanistan, Italya, Hirvatistan, Liibnan ve Iran’da
da disik bulundugu rapor edilmektedir (Roussi ve
ark. 2002; Rahimi ve ark. 2010; Malissiova ve ark.
2013; Bilandzic ve ark. 2014b; Hassan ve Kassaify
2014; Viridis ve ark. 2014; Bilandzic ve ark. 2017).
Bu durum, koyun ve kecilerin ineklere oranla daha
fazla dis ortamda otlatilarak beslenmesi ile
iliskilendirilebilir (Molle ve ark. 2008). Nigde
Valiligi ve Nigde Omer Halisdemir Universitesi
isbirligi ile hazirlanan Nigde 11 Gelisme Planr’nda
(NIGEP) Nigde’deki koyun ve kegi siiriilerinin

bildirilmektedir (Anonim, 2017b).

Bu calismada, AFM; kontaminasyon dizeyi yasal
sinirlart agan az sayida Srnek tespit edilmis olsa da,
AFMi'in toplum sagligina olabilecek olast zaratlarini
onlemek icin AFMy’in siit toplama merkezlerinde
daha etkin bir sekilde izlenmesi gerektigi ortaya
ctkmaktadir. Bu amacla, st Ureticileri, tedarikeileri
ve tiketicilerin aflatoksinlerin sagliga zararlari ve
sutteki AFM; tehlikesi konusunda dizenli olarak
bilgilendirilmeleri, olast bir halk saghgi riskinin
Onlenmesinde  ¢6ziim  yolu  olarak  Onem
tasimaktadir.
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Calismada kog ejakilatlarinin kisa stireli saklanmasi strecinde sperma sulandiricisina katilan curcumin ve eugonolin
spermatolojik degerler ve DNA hasart tizerine etkilerinin aragtirilmast amaglandi. Calismada toplam 5 Merinos kogtan sun’i
vagina ile alinan ejekilatlar kullanildi. Baglica spermatolojik &zellikleri beliflenen normospermi kalitesindeki ejekilatlar
bitlestirilerek kullanildi. Arastirma ve kontrol gruplarinda spermalar mix ejekiilat bigiminde degerlendirildi. Spermalarin
sulandirtlmasi ve dozlanmast, farkli curcumin (0,5, 1 ve 2 mM) ve eugonol (0,5, 1 ve 2 mM) dozlari Tris ana sulandiricist ile
yapildi. Ayrica antioksidan icermeyen kontrol grubu da olusturuldu. Sulandirma islemini takiben 6rneklerin +5 °C’deki 0.
saat spermatozoon motilitesi, morfolojik muayene, membran butinligi (HOST-Eozin testi) ve DNA hasart belitlenip
daha sonra miiteakip zamanlar olan 24., 48. ve 72. saatteki spermotolojik ve DNA hasart degisimleri kaydedildi.
Calismamizda elde ettigimiz verilere gbre curcuminin 0.5 mM ile 1 mM ve eugenolin 1 mM lik gruplarinin spermatozoon
motilitesi, anormal spermatozoon oranlari, HE test oranlart ve DNA hasart yoniinden kontrol grubu ve diger gruplara gére
istatistiki agidan (p<<0.05) en iyi korumay: sagladigr gorildi. Her iki antioksidan maddenin ko¢ spermasinin kisa stireli
saklanmast amaciyla kullanilan sulandiriciya katilmasinda yararlt olacagt kanisina varildi. Ayrica literatiir taramalarinda s6z
konusu antioksidanlardan eugenol ile ilgili spermatolojik parametrelere dair verilere rastlanmadigindan konuyla ilgili daha
genis hayvan materyalleri ile bagka ¢alismalarin yapilmasina gereksinim duyulmaktadir.
Anahtar kelimeler: Curcumin, DNA hasari, Eugenol, Kisa siireli saklama, Kog¢ sperma

The Effects of Antioxidants Supplementation on Spermatological Parameters and DNA Damage in Liquid
Storage Process in Merinos Ram Semen

ABSTRACT

The aim of this study is to investigate the effects of different doses Curcumin and Eugonol adding to extender on some
spermatological parameters and DNA damage during liquid storage of ram semen. The ejaculate samples collected by
artificial vagina from 5 Metino rams. Determined principle spermatological properties and having/with normospermie
quality will pooled. Samples will evaluated as mix ejeculate in the experiment and control groups. The semen samples
which were diluted with a Tris-based extender containing additives including curcumine(0,5, 1 ve 2 mM) and eugenol (0,5,
1 ve 2 mM), and extender containing no antioxidant (control) were constitute. After diluted semen samples will evaluated
in point of spermatozoa motility, morphological examination, membrane integrity (HE test) and DNA damage at +5°C for
0. 24, 48 and 72 hours of storage. According to our study, curcuminin 0.5 mM to 1 mM and eugenolin 1 mM groups
showed the best protection against spermatozoon motility, abnormal spermatozoon rates, HOST-Eosin test ratios and
DNA damage in the control group and other groups (p<0.05). It was concluded that both substances would be useful for
the diluent used for short-term storage of ram sperm. Since there is no evidence of eugenol-related spermatological
parameters in antioxidants mentioned in the literature, it is necessary to carry out further studies with larger animal
materials related to the subject.

Keywords: Curcumine, DNA damage, Eugenol, Short-term storage, Ram semen
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GIRIS

Kisa siireli saklama metodunun esasint sivi
durumda olan spermanin 1sistnin belitli derecelere
kadar distrilmesi (0-5°C veya 10-15°C) ve bu
derecelerde spermatozoanin reversible olarak
inaktive edilmesi olusturmaktadir. Kisa sureli
saklama icin en uygun olan 1s1 dereceleri tizerine
simdiye kadar cesitli gorisler ortaya atilmistir.
Bazi aragtirmacilar kisa sureli (likit saklama)
saklama icin en uygun sicakliklarin 10-15°C
oldugunu (Salamon ve Maxwell 2000), bazilar1 da
ko¢ ve boga spermalarinin canliliklarini devam
ettirebilmeleri icin 0-5°Clerin daha iyi oldugunu
belirtmislerdir (Johnson ve ark. 2000, Huo ve ark.
2002).

Spermatozoonlarda  irreversible  bozukluklar
meydana getirebilen ani 1s1 degisikliklerine soguk
soku ad1 verilir. Spermay: diigiik 1silarda saklarken
soguk sokuna ugrayabilecegi g6z Oniinde
bulundurulmalidir. Bu nedenle spermatolojik
Ozellikleri belirlenmis ve sulandirilmis spermanin
5°C’ye  sogutulmasi sirasinda ¢ok  dikkatli
olunmalidir. Cinkd 17°C’nin alundaki ani 1st
degisikliklerinde ozellikle spermanin
akrozomunda olmak  tzere irreversible
bozukluklar meydana gelebilecektir. Sonugta
olusabilecek degisiklikler spermanin potansiyel
fertilitesini dusirebilir niteliktedir (Maxwell ve
Salamon 1993).

Soguk soku, spermatozoanin motilite ve fertilite
glicinin azalmasina sebep olan 6nemli etkenler
arasindadir. Spermatozoa plazma membrani,
akrozom ve mitokondri béliimleri soguk sokuna
karst oldukca duyarli yapilardir. Soguk soku
sonucu spermatozoa membran butinliginin
bozulmasiyla birlikte potasyum, adenozin trifosfat
(ATP), lipoproteinler, enzimler ve diger Snemli
hiicre ici yapilarin hiicreden disartya sizabilecegi
bildirilmektedir (Cupps 1991). Kisa siireli saklama
teknigiyle spermayr 2-3 giin siireyle saklamak
mumkin olabilmektedir. Ancak, zamana bagl
olarak 4-8 saatten sonra motilitede surekli bir
azalma ve morfolojik bozukluklarda —artma
meydan gelmektedir. Yapian bir caligmada ise,
kisa  streli  saklanan  ko¢  spermasinin
mitokondriyal  aktivitesinin =~ ve  akrazomal
butinliginin azaldig tespit edilmistir (Glingor
ve ark. 2017). Stre wuzadik¢a spermanin
kalitesinde meydana gelen bu azalma, dikkate
alinmasi gereken bir durumdur. Saklama stiresince
her giin spermanin motilite ve morfolojik
muayenelerinin yapilmasi ve tohumlama dozunun
bulgulara gore yeniden hesaplanmasinin yararlt
olacagr bildirilmektedir (Maxwell ve Saloman
1993).

Kisa streli saklamalarda sulandiricinin
kompozisyonu, sulandirma orani, saklama 1s1s1 ve
sartlartyla  iliskili olmaksizin, sadece saklama
sliresinin uzamasina baglt olarak da spermatozoa
zarar gOrebilmektedir. Saklama sirasinda ortaya
ctkan  baslica  degisiklikler, spermatozoanin
motilitesinin azalmast ve morfolojik
butinliginin  bozulmast  olarak  karsimiza
ctkmaktadir. Bu degisikliklere spermatozoanin
plazma membraninda lipid peroksidasyonu
sonucu ortaya ¢ikan reaktif oksijen tiirleri (serbest
oksijen  radikalleri) olarak bilinen  toksik
metabolizma Urlnlerinin  birikimi de olumsuz
yonde etkilemektedir. Bu olaylar sonucunda da,
spermatozoanin disi genital kanalinda yasam
sliresinin kisalmasi ve transportunun
gerceklesmemesi ve fertilitede dustsler ortaya
ctkmaktadir (Maxwell ve Saloman 1993, Maxwell
ve Stojanov 1996). Bununla beraber kisa stireli
saklama strecinde DNA hasarinda artislar
meydana gelerek bu da infertilite, kusurlu
embriyonel gelisim, implantasyon kusuru ve
tekrarlayan ~ abortlara  neden  olmaktadir
(Gundogan ve ark. 2010).

Gigli bir antioksidan olan zerdagal, curcumin, B-
karoten, vitamin E ve vitamin C maddelerini
icermektedir. Zerdacalin en 6nemli bileseni olan
curcumin  kuvvetli bir antioksidan  olma
Ozelliginin yaninda kolesteroli dusiirdiigi, virus,
bakteri ve paraziter etkenlere karst etkili oldugu,
yangl ve immun sistem mekanizmalari tzerine
pozitif etkilerinin  oldugu da belirtilmektedir
(Sharma ve ark. 2001). Curcumin icerdigi
hidroksil gruplari sayesinde antioksidan &zelligine
sahip polifenoldir (Gupta ve ark. 2009).
Antioksidan 6zelliginden dolayr oksidatif strese
yol acan c¢esitli radikallere karst DNA’y1 korudugu
(Reddy ve Lokesh 1994, Ahsan ve ark. 1999),
kanserojen maddelerin  viicuttan atilmasinda
gorev alarak DNA’y1 zararli etkenlere karst
koruyan enzimlerin aktivasyonunda rolleri oldugu
belirtilmektedir (Koo ve ark. 2004). Eugenol,
defneyapragi, yenibahar ve syzygium  bitki
tirtinden kdken alan karanfil yaginda bulunan
kisa hidrokarbon zinciri olan bir metoksifenoldiir
(Ito ve ark. 2005). Eugenol ve isoeugenoliin
antioksidan aktiviteye sahip oldugu bilinmektedir.
Cesitli antioksidan sistemler ile oksidatif uyarima
arasindaki denge bozuldugunda oksidatif stres
meydana gelmektedir (Atsumi ve ark 2005).
Eugenol mitokondrial membran dahil ve zincir
kirict  ajan olarak  gbrev  yapar, lipid
peroksidasyonu  inhibe  ederek  antioksidan
etkinligini gbstermektedir (Nagababu ve ark.
2010).
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Calisma, Merinos koglarin spermalarinin kisa
sureli saklanmasinda sperma sulandiricilarina
katlan  curcumin  ve  eugenolin  farkli
konsantrasyonlarinin 0., 24., 48. ve 72. saatlerdeki
spermatolojik 6zelliklere ve DNA hasart tizerine
etkilerini belitlemek amactyla yapildr.

MATERYAL VE METOT

Bu calismada hayvan materyali olarak Afyon
Kocatepe Universitesi Hayvancilik Uygulama ve
Arastirma Merkezinde yetistirilen 2-3 yaslarindaki
Merinos 1tkt 5 bas ko¢ kullaniddi. Calisma
siresince hayvanlara yapilan tim miudahaleler
Afyon Kocatepe Universitesi Hayvan Deneyleri
Yerel Etik Kurulu tarafindan bildirilen kurallar
dogrultusunda 08/05/2014 tarihli,
(AKUHADYEK 344-14) referans no’lu ve 56
sayilt etik kurul onayi ile gerceklestirildi. Asim
sezonunda, haftada iki kez olmak Uuzere her bir
koctan toplam 6 ejakulat toplandi. Calismada
sulandirici olarak Tris (Trisma base 3,63 g, sitrik
asit 1,99 g, fruktoz 0,50 g) kullanilmis olup daha
sonra farkli konsantrasyonlarda curcumin (0,5, 1
ve 2 mM) ve eugonol (0,5, 1 ve 2 mM) ve
herhangi bir antioksidan eklenmeyerek (kontrol) 7
farkhh grup olusturuldu. Her bir kogtan alinan
sperma Ornekleri birlestirilerek  spermatolojik
muayeneleri yapidi ve 7 esit hacme ayrildi
Sulandirilmus sperma gruplart 5°C’de 2-2.5 saat
ekilibre edildikten sonra calisma siiresince ayni
derecede muhataza edildi. Ekilibrasyon sonrasi 0.
saat kabul edilerek 0., 24., 48. ve 72. saatlerde
spermatolojik  parametreler ve DNA  hasan
yoniinden degerlendirmeler yapilarak kaydedildi.
Calisma stiresi boyunca sperma Ornekleri +5
C%de saklandi ve bu islem 6 kez tekrarlandi.

Spermatolojik Muayeneler

Sperma motilitesi 37°C’ta 1sttma tablali faz
kontrast mikroskopta (Olympus CX31, Olympus
Optical Co., Ltd., Japan) 400x biylitmede en az
5 farkli alanin ortalamasi alinarak % olarak
kaydedildi. Anormal spermatozoon orani Giemsa
boyama yontemiyle immersiyon objektif altinda
(1000x)  belitlenerek  farkli  spermatozoon
bolimlerine (bas, orta kisim ve kuyruk) ait
bozukluklar % olarak kaydedildi (Watson 1975).
Spermatozoon  membran  biutinligh  ve
canliliginin belirlenmesi amaciyla HOST-E testi
Gindogan ve ark. (2011) metodu kullanilarak
yapildi. Bunun icin, sperma Orneklerinin 100
mOsm/If'ye  ayarlanmis  fruktoz  solisyonu
icerisine % 1’lik eozin-Y ilave edildi ve 35°C de
30 dakika inktbe edilerek sontrasinda froti cekildi.
Hazirlanan  slaylardan  toplam 200  hicre
spermatozoon  basinin  boya  alma  ve
spermatozoon kuyrugunun kivrilma durumuna

gore dort tip de (Tip I: kuyruk sismis ve bas boya
almamig, HOS + /E- ;Tip IL: kuyruk sismemis ve
bas boya almamis, HOS- / E-; Tip III: kuyruk
sismis ve bas boya almis, HOS + / E +; Tip IV:
kuyruk sismemis ve bas boya almis, HOS- / E +)
degerlendirildi. Spermatozoondaki DNA
hasarinin  belirlenmesinde  Single Cell Gel
Electrophoresis (COMET) (Ostling ve Johanson,
1984; Singh ve ark., 2003) metoduna gbre gorsel
skorlama (AU) ile degerlendirildi.

Istatistiksel Analiz

Elde edilen verilerin istatistiksel
degerlendirilmesinde tek yonli varyans analizi
(ANOVA) uygulandi. Her bir tekrar icin
tanimlayict istatistikler hesaplanarak

ortalamatstandart hata (X SEM) belirlendi.
Gruplar arast farkin 6nemini belirlemek icin Post-
hoc Duncan testi kullanddi. Analizler bilgisayar
ortaminda SPSS  (16.0) paket programinda
gerceklestirildi.

BULGULAR

0. Saat Spermatolojik Parametreler ve DNA
Hasar1 Bulgulan

Calismada 0. saatte elde edilen ortalama
spermatolojik  parametreler ve DNA hasar
oranlari Tablo 1° de verilmistir. Istatistiksel analiz
sonucunda, 0. saatte motilite, anormal
spermatozoon bas, orta, kuyruk oranlarinda,
H+E- oranlarinda ve DNA hasarinda kontrol
gurubuna gore istatistiksel olarak bir fark
olmadigr gézlemlendi (p<0,05).

24. Saat Spermatolojik Parametreler ve DNA
Hasar1 Bulgular

Arastirmamizda 24. saatte elde edilen ortalama
spermatolojik  parametreler ve DNA hasar
oranlart Tablo 2’ de verilmistir. 24. saatte elde
edilen motilite, anormal spermatozoon bas,
kuyruk, orta kistm, H+E- oranlarinda ve DNA
hasarinda oranlarinda kontrol gurubuna gore
istatistiksel olarak bir fark olmadigt belitlendi
(p<0,05).

48. Saat Spermatolojik Parametreler ve DNA
Hasar1 Bulgular

48. saatte elde edilen ortalama spermatolojik
parametreler ve DNA hasart oranlari Tablo 3’ de
verilmistir. 48. saatte elde edilen motilite ve basa
bagli anormal spermatozoa oranlarinda kontrol
gurubuna gére istatistiksel olarak bir fark
olmadig gorilirken (P>0,05); orta kisim anormal
spermatozoa oranlart bakimindan eugenol 1 mM
gruptaki azalma kontrol gore istatistiki acidan
6nemli bulundu (p<0,05). H+E- oranlarn
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actsindan

kontrole

gore

mM

eugenol

gurubundaki artts ve DNA hasart acisindan 1 mM
eugenol gurubundaki azalma istatistiki agidan
6nemli bulundu (p<0,05).

Tablo 1. Calismada 0. saatte elde edilen ortalama (X+SEM ) spermatolojik parametreler ve DNA hasatt oranlari.
Table 1. Mean (X£SEM ) spermatological parameters and DNA damage rates obtained at 0 hours in the study.

Grup Mortilite Anormal Spermatozoon Orant HAE- HLE- HaFot ot HRSN r{iR .

(0=0) (o) Bas Orta Kuyruk () () () () (AU)
(%) (%) (%)

Kontrol 83,312,10®>  0,4£0,32 1,9£0,35 3,610,27 67,614,446  133+1,60 11,1294  7.8+1,77 38,8+4,72®

Curcumin

0.5 mM 85,0223  0,4£0,15 1,840,24 3,4%0,50 68,5£3,65 14,0+1,65 9,2+2,67 8,3£1,45 29,5£0,61

Curcumin 1

mM 86,612,10®>  0,1£0,08 1,4%0,23 3,5+0,27 64,512,55 13,3£0,71  11,6£224  10,5%1,45 30,1%6,70®

Curcumin 2

M 85,0+£2,23*>  0,1£0,10 1,5£0,25 3,7£0,17 60,0£3,82  14,8+1,74  155%4,13  9,6%1,25 31,0£5,00:

Eugenol 0,5

mM 81,6+1,66" 0,2+0,11 1,7£0,28 3,5+0,44 67,313,606  150+2,14 10,3275  7,3+1,30 30,6%4,55®

Eugenol 1

M 88,3£1,66° 0,3%£0,16 1,4£0,20 3,2%0,28 66,6£3,29 16,6+1,68 9,6+1,87 7,5+1,52 26,3£3,50°

Eugenol 2

mM 83,3+2,10®>  0,1£0,08 2,3%0,51 4,240,47 59,54+3,01 16,8£1,75  13,0£1,52  10,6%1,02 42,215,68

a-b: Herbir siitun icerisinde farkli harf tasiyan degerler arasindaki farklar istatistiki acidan énemlidir (p < 0.05).

Tablo 2. Calismada 24. saatte elde edilen ortalama (X+SEM ) spermatolojik parametreler ve DNA hasar1 oranlart
Table 2. Mean (X+SEM ) spermatological parameters and DNA damage rates obtained at 24 hours in the study

Anormal Spermatozoon Orant

Gruplar Motilite H+E- H-E- H+E+ H-E+ lesNrGu

(n=6) (%) Bas Orta Kuyruk %) %) (%) (%) AU
%) %) %) (AD))

Kontrol 73,342,11% 0,4+0,72 1,64041 4340460 61,0+476  16,5+0,76 10,842,625  11,642,61  69,04525

Curcumin

05 mM 75,042,23 0,4%0,15 1,7£0,16  3,94030>  57,6£3,00 185+1,60  10,6+2400 1314107  48,1£498

Curcumin

LM 76,6+2,11% 0,10,08 1,720,50  4,4+0,69®  563+343  185+217 11,6236  135%191  49,1%+7,66

Curcumin 2

M 71,6%1,66° 0,240,10 20037  52+0,84% 5184326  14,5+0,71 19,6£3290  145+1,78  59,0£10,57

Eugenol 0,5

M 73,342,11% 0,240,11 1,740,40  44+091®  575+420  16,8+098  11,8+1,53>  138+2,67  58,0+8,79

Eugenol 1

M 78,3%1,66° 0,3%0,16 204030  4,0%0,58> 60,1397  163%+2,53  12,5£1,08>  11,041,57  50,1+7,39

Eugenol 2

M 73,342,11% 0,10,08 2,3+0,21 6,4+0,75  548+0,87 17,1142  14,0+1,69®  14,0+0,73  58,8+8,70

a-b: Herbir siitun icerisinde farklt harf tasiyan degerler arasindaki farklar istatistiki agidan 6nemlidir (p < 0.05).
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Tablo 3. Calismada 48. saatte elde edilen ortalama (X+SEM ) spermatolojik parametreler ve DNA hasart oranlart
Table 3. Mean (X+SEM ) spermatological parameters and DNA damage rates obtained at 48 hours in the study

Anormal Spermatozoon Orant

Gruplar Motilite H+E- H-E- H+E+ H-E+ Hils\]zfm

(n=0) () Bas Orta Kuyruk %) (%) () () (AU)
(%) (%0) (%0)

Kontrol 53,3+2,10  0,5%0,13 2,6£0,52% 59+1,13 42,712,100 17,0£1,63  23,3£2,70®>  17,0£1,50% 109,3£3,48

Curcumin

0.5 mM 58,3+3,07  0,2+0,10 2,710,25% 5,310,73 52,3+4,16% 14,8£2,45  20,0£2,38 12,8+1,78P 87,814,604

Curcumin

1 mM 58,3+1,67  0,4%0,15 1,7£0,28> 6,2+1,13 46,1£2,83%  16,312,07  21,1£3,17®>  16,3+1,52: 87,813,990

Curcumin 2

oM 53,3+3,33  0,3%0,17 2,410,53% 6,5%1,30 41,814,300 17,0£2,73 24,014,392 17,241,70% 98,3+7,10:

Eugenol 0,5

M 58,3+3,07  0,2%+0,10 2,240,42 5,1£0,95 53,6%2,86 16,1£2,42  16,3£2,71 13,8£2,02° 87,514,830

Eugenol 1

oM 61,6£1,67  0,3+0,17 2,310,30% 4,4%0,53 54,6£3,80¢ 18,6+1,80 13,312,74b 13,3+1,83b 75,8£6,23¢

Eugenol 2

oM 55,0+3,41 0,2+0,17 3,410,372 6,5+0,75 41,3%2,95¢ 16,0£1,29 23,313 ,48» 19,3£1,62* 100,8£4,97

a-c: Herbir siitun icerisinde farkli hatf tasiyan degerler istatistiki acidan 6nemlidir (p < 0.05).

72. Saat Spermatolojik Parametreler ve DNA gozlemlenmistir  (p<<0,05). H+E- oranlan

Hasar1 Bulgulan

Calismada 72. saatte elde edilen ortalama
spermatolojik parametreler ve DNA hasart
oranlart Tablo 4’ de verilmistir. 72. saatte elde
edilen motilite, anormal spermatozoon bas ve
kuyruk oranlarinda kontrol gurubuna gore
istatistiksel ~ olarak  bir  fark  olmadig

agisindan kontrole gére 0.5 ve 1 mM eugenol
gurubundaki artis ile DNA hasart agisindan
curcumin 0.5 mM ve 1mM ile eugenol 0.5 mM
ve cugenol 1 mM gruplarda elde edilen azalma
kontrol ve diger gruplara gore istatistiki agidan
6nemli bulundu (p<0,05).

Tablo 4. Calismada 72. saatte elde edilen ortalama (X+SEM ) spermatolojik parametreler ve DNA hasari oranlari
Table 4. Mean (X+SEM ) spermatological parameters and DNA damage rates obtained at 72 hours in the study

Anormal Spermatozoon Orant

Gruplar Motilite P H+E- H-E- H+E+ H-E+ HRSNA*RI
(n=6) (%) Bas Orta Kuyruk (%) (%) (%) (%o) (AU)

(%) (%) (%o)
Kontrol 63,3+2,10 0,310,16 2,410,472 5,7+0,87 49,313 33%c 1551202 18,8+2,95 16,3%11,58 90,316,802
Curcumin
0.5 mM 65,0+2,23 0,2+0,10 1,7£0,312> 4,410,572 55,1+2,53 1704223  14,6£1,92®> 1314242  731+558»
Curcumin 1
M 66,6+2,11 0,2+0,11 2,2+0,48» 4,710,772 53,843,994 15,0+2,30  16,5+4,01>  14,6£0,98  76,31£3,41%
Curcumin 2
M 63,31+3,33 0,2+0,16 2,110,272 4,7+1,17% 46,613,400 15,6+2,13 18,1£2,312 19,5+2,30 89,516,522
Eugenol 0,5
M 65,0+2,24 0,210,10 1,9£0,15% 4,240,502 53,6+1,90®  13,3+1,68  14,6+1,70®>  18,3+1,66  73,6%6,14
Eugenol 1
M 68,311,66 0,2+0,11 1,240,21> 3,240,300 58,313,722 17,0+1,21 10,3+1,58> 15,3+1,94 63,614,220
Eugenol 2
M 65,013,41 0,210,17 2,710,422 5,940,772 44,313 97¢ 17,0£1,86 19,0£1,48 18,5£2,67  82,3+7,60

a-c: Herbir stitun igerisinde farkli harf tasiyan degerler arasindaki farklar istatistiki acidan 6nemlidir (p < 0.05).
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TARTISMA

Tiirkiye’de mevcut koyun popiilasyonunun 6nemli
bir kisminin verim dizeyinin disik olmasi
nedeniyle 1slah edilmesi ve verimlerinin arttirilmasi
gerekmektedir. Bunun da baglica yolu, yiksek
verimli ve saglikli koclarin spermalarint kullanarak
suni tohumlama yapmaktir. Bu amagla spermanin
saklanmast da Onemli bir avantaj ve kolaylik
saglayacaktir. Bu alanda en gegerli ve en uygun
yontem ko¢ spermasinin kisa ve uzun sireli
saklanmasidir. Ancak uzun siireli saklama koglarda
sigirlarda oldugu gibi basarili bicimde ve yiiksek
fertilite oranlariyla uygulanamadigi icin koyunlarda
hentiz arzu edilen sonugclara ulasilamamistir. Bunun
basglica nedenleri arasinda halen koc
spermatozoonlarinin  dondurma-¢6zdirme  sireci
icerisinde ylksek oranda Slmesi, diigiik 1silara daha
duyarli  olmast  ve  ko¢  spermatozoon
membranlarinin yiksek oranda doymamis yag asidi
icermeleri nedeniyle daha kirdgan bir  yap1
gOstermesi  sayilabilir. Bu  sebeplerden  dolay1
koclarda  spermanin  kisa  streli  saklanarak
kullanlmasinin =~ uygun  olabilecegi  kanisina
varilmistir.

Spermanin kisa siireli saklanmast sirasinda hticreler
lipit peroksidasyona maruz kalabilmekte ve bunun
sonucu olarak spermatozoon motilitesinde ve
membran  bitinliginde kayiplar ve fertilite
oranlarinda dismeler yasanmaktadir (Salamon ve
Maxwell, 2000). Bu tir yan etkileri, sperma
sulandiricilarina  bazt  antioksidanlarin  ve  lipid
formlarinin  eklenmesi ile ortadan kaldirilmaya
calistimaktadir (Lopez-Saaz ve ark. 2000, Yildiz ve
Daskin 2004, Bucak ve ark. 2007, Inanc¢ ve ark.
2017).

Arastrmamizda 0., 24., 48. ve 72. saat bulgularina
bakildiginda 0.5 ile 1 mM curcumin’in sperma
sulandiricisina ilave edilmesi sonucunda gruplardaki
spermatolojik  parametreler ve DNA  hasan
yonunden degerlendirildiginde spermanin  kisa
streli saklanmasinda etkili olabilecegi belitlendi.

Omiir (2011) Merinos koglarda yaptigi calismada
tris  bazli sperma sulandiricina  ilave  ettigi
curcuminin 1, 2 ve 4 mM’lhk konsantrasyonlarda
ekilibrasyon sonrast motilite degerleri ve HOS test
degerleri ¢alismamizda buldugumuz motilite ve
HOS test degerleri ile paralellik arz ederken
anormal spermatozoon orant actsindan
calismamizda elde ettigimiz degerlerden ytksek
bulunmugtur. Bucak ve ark (2012) boga sperma
sulandiricisina farklt  antioksidanlart  farkls
konsantrasyonlarda ilave ettikleri ¢alismalarinda
¢ozUim sonrast kontrole gbre curcumin igeren
grubun spermatolojik parametrelere ve oksidatif
stres parametrelerine olumlu yonde katki yaptigint

bildirmektedirler. Calismada curcumin grubunda
elde edilen anormal spermatozoon oranlart ile
cahymamizda elde ettigimiz degerler uyumlu
bulunmustur. Bucak ve ark (2010) Ankara kecisi
Uzerine yaptiklart caligmalarinda tris bazli sperma
sulandiricisina curcumin (2.5, 5, 10 mM), inositol
(2.5, 5, 10 mM), karnitin (2.5, 5, 10 mM) ilave
etmisler ve ¢6zim sonrast 2.5 mM curcumin
gurubundan % 65 motilite elde ederek kontrol ve
diger antioksidan guruplarina gore anlamli oranda
koruma sagladigint bildirmektedir. Shah ve ark.
(2017) manda sperma sulandiricisina farkli dozlarda
curcumin ilave ettikleri ¢alismalarinda ¢6zim sonu
spermatolojik, =~ CASA  ve  oksidatif  stres
parametreleri acisindan 1.5 mM curcumin iceren
gurubun kontrole gére daha iyi bir koruyucu etkisi
oldugunu bildirmektedirler. Elde edilen veriler
calismamiz ile paralel oldugu gorilmektedir. Ancak
DNA hasart agsindan  curcumin  igeren tim
gruplarin kontrol grubuna gore daha fazla hasar
olusturdugunu  bidirmektedirler.  Calismamizda
curcumin iceren guruplar DNA hasarini azaltict bir
ctki ortaya koymuslardir. Bu farklilik DNA
hasarinin  belirlenmesinde kullanilan  y6ntemden,
kullandan sulandirict kompozisyonundan, hayvan
tirtinden ve ¢alisma metodundan meydana gelmis
olabilir.

Tvrda ve ark (2016) boga spermasint ferrous
ascorbate — FeAA ile 6 saat inkiibe ederek oksidatif
stresi uyardiklari calismalarinda medyuma ilave
edilen curcuminin oksidatif stresi azalttigi ayrica
spermatolojik  parametreleri  de  iyilestirdigini
bildirmektedirler. Oguztirk ve ark. (2012) akut
kadminyum toksitesi olusturduklari calismalarinda
ratlara koruyucu madde olarak curcumin verdikleri
arastirmalarinda  curcuminin  toksititeden dolayt
olusan infertiliteyi ve yan etkileri ortadan
kaldirdigint  bildirmektedirler. Karbalay-Doust ve
Noorafshan  (2011) farelerde metronidazolin
terap6tik  ve  yiksek dozunu  uyguladiklar
calismalarinda spermatozoon sayisinda, motilitede
ve testesteron seviyelerindeki azalmayi farelere
koruyucu olarak verdikleri curcumin ile ortadan
kaldirarak iyilesmenin oldugunu bildirmekteditler.
Abarikwu  ve ark. (2014) ratlarda gallik asit
toksisitesine karst koruyucu olarak curcumin
uyguladiklart ¢alismalarinda curcuminin reprodiktif
aktiviteyl, antioksidan savunma sistemini ve
testikiiler doku hasarini azaltarak olumlu yonde
katki yaptigin1 bulmuslardir. Mathuria ve Verma
(2008) aflotoksin ile indiklenen farelerde koruyucu
madde olarak curcumin uyguladiklart ¢alismalarinda
aflotoksinin spermatozoon sayisinda, motilitesinde
ve morfolojisinde olusturdugu hasari curcuminin
tyilestirdigini  bildirmektedirler. Farombi ve ark.
(2007) ratlarda di-n-bitilftalat ile indukleyerek
olusturduklar1  toksisite calismasinda koruyucu
madde  olarak  uyguladiklart  curcumin  ve
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kolavironun testikiiler oksidatif hasart iyilestirici
etkisi oldugu bildirilmektedir.

Arastirmamizda 0., 24.; 48. ve 72. saat bulgularina
bakildiginda 1 mM dozunda sperma sulandiricisina
ilave edilen eugenoliin gruplardaki motilite, anormal
spermatozoon oranlari, HOST-Eozin test oranlar
ve DNA hasarnt yoniinden degerlendirildiginde
spermanin  kisa sireli saklanmasinda etkili olacagi
belirlendi. Tirk ve ark (2015)nin  Japon
bildircinlarinda  yaptiklart  galismada  baglica
bilesenleri sinnamaldehit, benzil alkol ve eugenol
olan Cinnamomum zeylanicum yagt ile yaptiklari
calismada sicaklik stresi kaynakli lipit peroksidasyon
hasarina  karst  testis dokusunu  korudugunu
bildirmislerdir. Yapilan literatlir taramasinda, Tirk
ve ark’larinin (2015) yaptiklart calisma disinda;
sperma veya bagka bir hiicre hasart ile ilgili her
hangi bir literatiire rastlanamadu.

Sonug¢ olarak yaptigimiz calismada kog spermanin
kisa streli saklanmasinda spermaya katilan farkls
dozlardaki curcuminin 0.5 mM ile 1 mM ve
eugenolin 1 mM lk gruplarinin spermatozoon
motilitesi, anormal spermatozoon oranlari, HOST-
Eozin test oranlart ve DNA hasart yoninden
kontrol grubu ve diger gruplara gére en iyi
korumayi sagladigr goriildii. Literatiir taramalarinda
s6z konusu antioksidanlardan eugenol ile ilgili
spermatolojik  parametrelere  dair  verilere
rastlanmadigindan  konuyla  ilgili hem  kog
spermasinin hem de diger hayvan tirlerine ait
spermalar Uzerine calismalarin yapilmasina gerek
duyulmaktadir. Ayrica, eugenolin kog¢ spermast
tzerine etkileri ile yapilan ilk calisma olmasi da
arastirmaya orjinallik katmaktadir.
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ABSTRACT

The purpose of this experiment was to determine the effects of sepiolite usage on pellet quality and pellet production
parameters for layer diet under industrial conditions. In this study; 14 t pellet diets for control and treatment groups with 7
batch were produced in a commercial feed factory. Each batch was 2 t. Control group diet manufactured in this study,
contained 14.12% crude protein, 4.47% crude fibre and 3.20% ecther extract. For the treatment group diet 1% sepiolite was
used as top dressed in the mixer. Pelleting disc having 6 mm hole diameter was used in the factory. Sepiolite usage reduced
energy consumption at the level of 16.14% and increased pellet durability index significantly (p<<0.001). Pellet durability
index was found to be 49.08% in the control group and 87.39% in the treatment group. Therefore, it is concluded that
sepiolite usage in layer diets would be beneficial for improvement in pellet quality.

Keywords: Layer diets, Pellet durability, Pellet quality, Sepiolite.

Yumurta Tavugu Yemlerinde Sepiyolit Kullaniminin Pelet Kalitesi ve Pelet Uretim Parametrelerine
Etkisi

oz

Bu arastirmanin amaci, endustri kosullart altinda yumurta tavugu yemlerinde sepiyolit kullaniminin pelet kalitesine ve pelet
tretim parametrelerine olan etkisini belirlemektir. Arastirmada, kontrol ve deneme grubu icin yediser parti olmak tizere her
grup icin toplam 14 tonluk pelet yem ticari bir yem fabrikasinda Gretilmistir. Her parti 2 tondur. Uretilen kontrol grubu
yemi %14,12 ham protein, %4,47 ham seliloz ve %3,20 ham yag icermektedir. Deneme grubu yemine karistiricida %1
sepiyolit ilave edilmistir (top-dressed). Fabrikada 6 mm delik ¢aplt peletleme diski kullanilmistir. Sepiyolit kullanimi enerji
tiketimini %16,14 dizeyinde azaltmus, pelet dayaniklilik indeksini 6nemli 6lciide artirmustir (p<0,001). Pelet dayaniklilik
indeksi, kontrol grubu yeminde %49,08 ve deneme grubu yeminde %87,39 bulunmustur. Bu nedenle, yumurta tavugu
yemlerinde sepiyolit kullaniminin pelet kalitesi tizerine faydali etkileri olabilecegi sonucuna varilmistir.

Anahtar Kelimeler: Yumurta tavugu yemi, Pelet dayaniklilig, Pelet kalitesi, Sepiyolit.
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INTRODUCTION

One of the most common heat treatment
methods in poultry feed production is pelleting of
feeds. The main aim of pelleting is to aggregate
the smaller feed particles by the use of heat,
mechanical pressure and moisture. Especially,
offering feed to the swine and poultry industries
in pellet form enhances the economics of
production by increasing the feed intake, and
thus growth performance and feed efficiency
(Patterson 1989, Abdollahi et al. 2013). Lowe
(2005) indicated that pellet quality has an
economic value because the feed is too expensive
to waste. Pellet quality depends proportionally on
the factors of 40% feed formulation, 20% feed
particle size, 20% steam-conditioning, 15% pellet
die specification and 5% cooling and drying. To
manufacture high physical quality pellet feed, a
number of these factors can be applied alone or
in combination (Moritz and Lilly 2010, Abdollahi
2011).

Some researchers (Kertz et al. 1981, Brewer et al.
1989, Zatari et al. 1990, Mina-Boac et al. 2006)
stated that good quality pellets have better
performance and feed efficiency than those fed
with mash, reground pellet feeds and pellet feeds
having more fine particles. It was highlighted in
recent years the absorptive and rheological
properties of clay minerals may be contributed to
improving the pellet quality (Galan 1996, Zhang
et al. 2017). For this purpose, sepiolite is a good
technological additive due to its properties such
as reducing energy cost in pellet production, the
amount of dusting during the production and
transport of feeds (Angulo et al. 1995). EFSA
(2013) also reported that sepiolite is a feed
additive (E-562) that can be used as a binder and
anticaking agent up to 2% in all feeds for all
animal species. Since sepiolite binds the other
ingredients in the feed, it forms pellets with high
durability and hardness.

Latshaw and Moritz (2009) reported that the
energy from each unit of feed and heat increment
was influenced by the forms of feed. Poultry fed
pellet diets spend less time for eating and obtain
more nutrients per every unit of expended energy
than poultry fed mash diets (Jones et al. 1995,
Vilarino et al. 1996). In addition, pellet durability
is an important factor affecting production
parameters of pelleted feeds.

Sepiolite supplementation at 1% to the broiler
diets (Durna et al. 2016), micronized clinoptilolite
supplementation at 0.4, 0.6 and 0.8%

(Ktgtikersan et al. 2016) reduced pellet
production time and improved the pellet
durability index. Yal¢in et al. (2017) reported that
1% sepiolite addition to dairy cattle and fattening
cattle concentrates decreased energy
consumption during pellet production and
enhanced pellet durability index. Angulo et al
(1995) indicated that addition of sepiolite
supplementation may improve the performance
of pelleted diets, especially those containing high
levels of fat. There are limited studies about
supplementation of sepiolite in poultry diets for
energy consumption during pelleting processes
and pellet quality. Therefore the aim of this
experiment was to evaluate the effects of sepiolite
usage to the diets of laying hens on some pellet
production parameters and pellet quality
characteristics.

MATERIALS and METHODS

Commercial concentrate feed for laying hen was
used in this experiment. Manufacturing pellet
feeds were produced in a commercial feed
factory. Commercial pellet feed contained mainly
corn (582 kg/t), sunflower seed meal (184 kg/t)
and soyabean meal (65 kg/t). One control and
one treatment group concentrate feeds were
manufactured. Sepiolite (Exal T, Manufacturing
Lot number: L-12113, Tolsa Turkey) was added
to the treatment concentrate feed at 1% as top
dressed to the mixer. Generally 1% sepiolite
usage is accepted in the commercial feed
factories. Sepiolite Exal T used in this experiment
was produced in Turkiye-Polatlh (Tolsa Turkey
Company). Moisture and ash content of sepiolite
were determined according to the AOAC (2000).
Mineralogical composition was analysed by D8
Advance  Diffractometer ~ AXS (Bruker,
Germany). Pellet concentrate feeds were
produced with 7 batch (each batch was 2 t) and
pellet diameter was 6 mm. Water was not used in
the pellet manufacturing processes. The
parameters for manufacturing processes are
shown in Table 1.

Table 1. Parameters for pellet manufacturing
processes

Parameter Control  Sepiolite
Production, t 14 14
Mixer capacity, t 2 2
Water added in mixer No No
Disc hole diameter, mm 6 6
Disc hole length, mm 60 60
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In the commercial factory, the data of steam
temperature (°C), electric current (ampere) and
pellet production time (min/10 t) were measured.
Energy consumption of pelleting machine
(electric power in kilowatts, kW) was calculated as
multiplying electric current (in ampere) with
voltage supply (volts) and then dividing by 1000.
The voltage supply of feed pellet machine was
380 volts.

Seven samples for each group were collected
from the mixer, after the conditioner and pelleted

feed after cooling. Moisture content was analysed
in all of the samples collected (AOAC, 2000).
Crude protein, crude fibre, ether extract, ash and
starch analysis of control pelleted feeds were
determined (AOAC 2000). The metabolizable
energy level was calculated according to the
formula proposed by Carpenter and Clegg (1956).
Pellet durability index (PDI) was measured with a
Pfost Box Equipment (Figure 1) using the sieve
having the hole diameter of 4.75 mm (Bager and
Yal¢in 2017). Quadruplicate measurements were
done with each sample.

Figure 1. Phost box equipment

Statistical Analysis

Data were given as mean T standard error of
mean. The experimental unit was 7. The
normality of data distribution was checked using
the Kolmogorov-Smirnov test. Comparison
between groups was examined with independent
samples t test. Level of significance was taken as
p<0.05 (Dawson and Trapp 2001).

RESULTS

Moisture content was found to be 8.20% and ash
was 89.80% in sepiolite used in this study.
Sepiolite (Exal T) contains 74% sepiolite, 18%
dolomite and 8% calcite. 'The nutrient
composition of layer diet for control group was
shown in Table 2. The layer diet used in this

study had 36.41% starch and was low in fat
(3.20%). Production parameters during pelleting
of layer diets were given in Table 3. Addition of
1% sepiolite to the mixer as top dressed
significantly ~ (p<0.001)  increased  steam
temperature and reduced energy consumption.
Pellet production time was found to be similar
for control and treatment group diets. No
differences were observed in moisture content of
feed samples from the mixer, after conditioner
and pellet after cooling between groups (Table 4).
Sepiolite addition to layer diet significantly
(p<0.001) increased pellet durability index values
(Table 5).
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Table 2. Nutrient composition of layer diet

Content %o
Dry matter, % 88.31
Crude protein, % 14.12
Crude fibre, % 4.47
Ether extract,% 3.20
Starch, % 36.41
Ash, % 14.34
ME, kcal/kg 2599

Table 3. Production parameters of pelleting of layer feed

Steam Electric current, Energy Production time,
Group temperature, °C Ampere consumption*, kW min/10 t
Control 29.9410.38 202.81%+1.05 77.07£0.40 96
Sepiolite 40.94%0.28 170.08%0.67 64.63%0.26 97
p <0.001 <0.001 <0.001

*: Energy consumption was calculated using 380 of voltage in pelleting machine.

Table 4. Moisture (%) content of layer diets during pellet manufacturing

Moisture (%o)

Group Mixer After conditioner Pellet after cooling
Control 12.18%0.14 14.72%0.10 12.27£0.10
Sepiolite 12.34%0.12 13.84%0.08 12.15£0.08

p 0.155 0.180 0.521

Table 5. Effects of sepiolite addition on PDI (%) value of layer diets

Group PDI (%)
Control 49.08+0.98
Sepiolite 87.39+0.37
P <0.001
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DISCUSSION

In the factory feeding rate, amount of production,
disc hole diameter and disc hole length were same
in the manufacturing of pellet concentrate feeds.
Production output, energy consumption and pellet
quality are important process variables that related
to each other. Many factors affect pellet durability
and specific energy consumption (Yal¢in et al.
2017).

Sepiolite supplementation at the rate of 1% to the
mixer as top dressed significantly (p<0.01) reduced
energy consumption at the level of 16.14% with
increasing steam temperature at the level of
36.74%. The steam temperature in control group
was seen to be low, this steam temperature is not
enough to obtain high-quality pellet. Similatly,
Yalgin et al. (2017) reported that energy
consumption is 9.63% lower in dairy cattle feed
and 5.27% lower in fattening cattle feed during
pelleting process than control group (p<0.01).
Addition of dietary sepiolite supplementation also
reduces the pellet production time by 8.47% for
fattening cattle feed production except for that
dairy cattle feed (Yalgin et al. 2017). Durna et al.
(2016) observed that 1% sepiolite supplementation
reduced pelleting production time at the level of
10.60% in broiler starter diets. Contrarily, in our
study, use of sepiolite in layer diets did not affect
pellet production time. This case may be due to the
ingredients and chemical composition of layer diet.
In a conventional pelleting process, increasing
conditioning temperature can be performed by
increasing steam flow rate. More steam means
more heat and moisture; the two primary
prerequisites needed to improve binding features
and thus improved pellet quality (Abdollahi 2011).
Skoch et al. (1981) reported that steam
conditioning increased pellet production rate by
250 and 275% on account of enhancing pellet
durability index and decreased the amount of fines
generated and energy consumption. Abdollahi
(2011) also indicated that pellet durability and
hardness were increased (p<0.001) with steam-
conditioning  and  increasing  conditioning
temperatures.

Pellet durability index is an important factor that
affects the pellet production parameters. Sepiolite
acts as a filter and therefore decreases porosity in
pelleted feed. In this study, 1% sepiolite addition
increased pellet durability index (p<<0.001). Pellet
durability index in the diet having 1% sepiolite was
78.06% higher than that of control diet. Sepiolite
usage was very effective in layer diet manufactured
in this study in the conditions of commercial
factory.

Zhang et al. (2017) indicated that addition of 1%
palygorskite in broiler pellet diets could enhance
the hardness and durability index of pellet, and
improve the growth performance of broilers.
Durna et al. (2016) reported that the addition of
1% sepiolite to the broiler starter diet increased the
pellet durability index. In the study of Angulo et al.
(1996), sepiolite improved the durability of pellets
of starter chicken diets (p<<0.05) but not in the
finisher diets. The improvement in pellet quality
could be due to the absorptive and rheological
properties of sepiolite as a clay (Galan 1996, Lin
2007, Yalcin et al. 2017, Zhang et al. 2017)

CONCLUSION

Consequently, 1% sepiolite supplementation to the
diets of laying hens decreased energy consumption
during pelleting and enhanced pellet durability
index. The results of this study indicate that the use
of sepiolite brings benefits to impact on reducing
energy costs by improving the efficiency of the
pelleting process and improving feed durability by
minimizing the formation of fine particles. Further
studies are needed to investigate the different levels
of sepiolite with different diet formulation on
laying hens performance and pellet quality.
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oz
Calisma, gentamisinin yan etkilerinden korunmak i¢in bor (B) kullaniminin hematolojik parametrelere etkilerini belirflemek
amactyla yapildi. Toplamda 56 adet Wistar Albino erkek sigan her grupta 7 hayvan olacak sekilde 8 gruba rastgele ayrildt. Tlk
gtup kontrol grubu olarak ayrilitken (borsuz yemle beslendiler), deneme gruplatt ise, gentamisin (100 mg/kg i.p.), B-5 (5
mg/kg B, i.p.), B-10 (10 mg/kg B, i.p.), B-20 (20 mg/kg B, i.p.), B-5 + gentamisin (5 mg/kg B ve 100 mg/kg gentamisin,
ip.), B-10 + gentamisin (10 mg/kg B ve 100 mg/kg gentamisin, i.p.), B-20 + gentamisin (20 mg/kg B ve 100 mg/kg
gentamisin, i.p.) seklinde olusturuldu. Toplam 14 giin siiren deneme déneminde, si¢anlara gentamisin enjeksiyonundan 4
gin 6nce B verilmeye basland: ve denemenin 14.giniinde tamamlandi. Gentamisin uygulamasina 4. giin bagland1 ve
deneme doneminin 12. giintinde bu uygulama sonlandirildi. Denemenin sonunda, hayvanlardan kan 6rnekleri anestezi
altinda kalpten alindi. Alinan kan 6rneklerinde; eritrosit, 16kosit ve trombosit sayilart ile hematokrit deger, hemoglobin
miktar1, ortalama eritrosit hacmi (MCV), ortalama eritrosit hemoglobini (MCH) ve ortalama eritrosit hemoglobin diizeyi
(MCHC) belitlendi. Gentamisin lokosit sayisint ve hematokrit degeri dustirdi. Yiksek B uygulamast (20 mgB/kg) lokosit
sayistnt Onemli diizeyde azaltti. Sonug olarak, bor uygulamasinin gentamisinin yol act@ 16kosit sayisindaki azalmayi

6nlemede etkiye sahip olmadigi kanaatine varildi.
Anahtar Kelimeler: Bor, Gentamisin, Lékosit, Eritrosit, Trombosit, Hemoglobin.

Effects of Boron Administration on Hematological Parameters in Rats Given Gentamicin

ABSTRACT

The purpse of this study is to determine the effects of boron (B) utilisation on hematological parameters in order to
protect from gentamicin side effects. Totally 56 Wistar Albinomale rats were randomly divided into eight groups
containing 7 animal per group. While first group served as a control(fed a diet without boron), experimental groups were
as follows; gentamicin group (100 mg/kg, i.p.), B-5 group (5 mg/kg B, i.p.), B-10 group (10 mg/kg B, i.p.), B-20 group (20
mg/kg B, i.p.), B-5 + gentamicin group (5 mg/kg B and 100 mg/kg gentamicin, i.p.), B-10 + gentamicin group (10 mg/kg
B and 100 mg/kg gentamicin, i.p.), and B-20 + gentamicin group (20 mg/kg B and 100 mg/kg gentamicin, i.p.). In
experimental period lasted totally 14 days, B application started to be given 4 days before injection of gentamicinto rats and
was completed the fourteenth dayof the experiment. Gentamicin started to be given to rats on the fourth day and finished
on the twelfth dayof the experiment. In the end of the experiment, the blood samples were taken from the animals by
cardiac punctureunder anaesthesia. In the blood smaples, erythrocyte, leukocyte and platelet counts, haematocrite value,
hemoglobin concentration, mean cell volume (MCV), mean cell hemoglobin (MCH), mean cell hemoglobine concentration
(MCHC) were determined. Gentamicin decreased leucocyte counts and haematocrite value. High boron utilization (20
mg/kg B, i.p.) decreased significantly leucocyte counts. In conclusion, the boron supplementation has no a preventive
effect on leucocyte counts reduced by gentamicin.

Keywords: Boron, Gentamicin, Leukocyte, Erithrocyte, Platelet, Hemoglobin.
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GIRIS

Hem toplam spektrumu genisleyen hem de
siniflardaki Gye sayidart artip giderek daha yiiksek
sayllara  ulasilan  antibiyotiklerin  hastaliklarin
tedavisindeki Onemleri tartistlmazdir. Bununla
birlikte, tedavide esas olarak beklenen etki icin
kullanilan antibiyotiklerin istenmeyen, beklenmeyen,
ters veya yan etkileri de  bulunmaktadir.
Organizmanin normal fizyolojik fonksiyonlarin
lgilendiren yan etkiler genis bir alana yayilmis
durumdadir. Aminoglikozid ilaclar icinde
amikasinden sonra, spektrumu en genis ve
antibakteriyel etki glicti en yiiksek olan gentamisinin
yol actigi nefrotoksik etki de wuzun zamandir
bilinmekte (Conzelman, 1980) ve bu etkinin
olusmasinda ilacin dozu ve kullanim sutesinin de
o6nemli oldugu bildirilmektedir (Lopez-Novoa ve
ark., 2011). Nitekim 7 glnden fazla gentamisin
kullanan hastalarin % 30’unda akut bobrek
bozuklugu olustugu bildirilmektedir.  (Pedraza-
Chaverri ve ark. 2000)

Gentamisinin  neden  oldugu nefrotoksisitede,
vicutta olusan serbest radikallerin etkisi sonucu
membran yapisinda bulunan doymamis yag asidi
zincitlerinin -~ molekiler oksijenle  etkilesimiyle
meydana gelen lipid peroksidasyonunun énemli bir
rol oynadigt ifade edilmektedir (Kays ve ark. 1991,
Pedraza-Chaverri ve ark. 2000, Kicikkurt ve ark.
2017). Nitekim Ertekin ve ark. (2003), gentamisin
verilen kopeklerde zamana bagh olarak kanda
antioksidan vitamin E dizeyinin azaldigt ve lipid
peroksidasyonunun en 6nemli Griini malondialdehit
(MDA) diizeyinin ise arttugini gdzlemislerdir. Son
yillarda, gentamisinin yol actig1 oksidatif strese karsi
antioksidan maddelerin kullanilmasinin - koruyucu
etkilerine yonelik calismalar yapilmakta ve stratejiler
gelistirilmektedir. Bu amaca yonelik daha 6nce
yaplan bazi calismalarda, gentamisin ile birlikte
antioksidan ~ ajanlarin ve  serbest  radikal
yakalayicilarinin verilmesinin, gentamisine baglt yan
etkileri kismen azalttigi veya 6nledigi gOsterilmistir
(Ali ve Bashir 1996, Abdel-Naim ve ark. 1999,
Pedraza-Chaverri ve ark. 2000, Ozbek ve ark. 2000,
Sayed-Ahmed ve Nagi, 2007, Anandan ve
Subramanian, 2012, Kigcikkurt ve ark. 2017). Bu
bilgi, hastaliklarin tedavileri siiresince kullanilan
gentamisinden kaynaklanabilecek olan oksidatif stres
tehdidine karst bu antibiyotige ek olarak hem
koruyucu hem de tedavi amach olarak antioksidan
uygulamalarinin yararlt olabilecegini g6stermektedir.
Nitekim Anandan ve Subramanian (2012), bir
narenciye flavanoidi olan ve antioksidan etkiye sahip
hesperidinin, serbest radikal siptiriicii etkisiyle
sicanlarda gentamisinin neden oldugu nefrotoksik
etkileri azalttigini bulmuslardir.

Insan ve hayvanlarda esansiyel bir besin oldugu
belirlenmis (Devirian ve Volpe, 2003, Farfan-Garcia
ve ark. 2016) iz minerallerden biti olan ve iilkemizde
bol miktarda bulunan bor mineralinin de
antioksidan etkilere sahip oldugu (Ince ve ark. 2010)
ve gentamisinin neden oldugu oksidatif stresi
azalttigy (Kagtkkurt ve ark. 2017) gosterilmistir.
Biyolojik sahada bor mineralinin = kullanilma
diizeyine baglt olarak terapétik ya da toksik etkiler
gOsterebilmesi nedeniyle insan ve hayvanlarda
ginlik alinmast gerekli miktarinin ne olduguna
yonelik bir 6neri hala bulunmamaktadir (Pahl ve ark.
2005, Farfan-Garcia ve ark. 2016). Bu ytlizden, insan
ve hayvanlarda cesitli besinsel, metabolik ve
tizyolojik kosullarda bor mineralinin kaynak ve
diizeyinin biyolojik 6nemini belitlemeye yonelik
calismalar hala devam etmektedir. Bu calismalardan
bazilarinda da (Farfan-Garcia ve ark. 2016) bilinen
bazi ilaglarin borla birlikte kullanilmasinin, bu
ilaglarin  ilgi ve duyarliliklarini = artirdigs  ifade
edilmektedir. Nitekim bazi tibbi bilesiklere bor ilave
edildiginde, bu bilesiklerin etkinliginde gelismeler
saglanmustir (Lesnikovski, 2016). Son yapilan bir
arastirmada (Cakir ve ark. 2017), deneysel diyabet
olusturulan siganlarda bor uygulamasinin kan glikoz
dizeyini  disirdigd  ve bazi  biyokimyasal
parametrelerde yararh etkilere sahip oldugu tespit
edilmistir. Bor ilave edilen yemlerle beslenen
hayvanlarda hematolojik degerlerde de degisimler
gozlenmektedir. Protein kisitlamast yapilmus ve bor
ilave edilmis yemle beslenen 6rdeklerde, kan
hemoglobin diizeyi ve hematokrit degerinin azaldig
bildirilmektedir (Hoffman ve ark. 1991). Buna
karsin, deneysel bor toksisitesi olusturulmus
kecilerde ise hemoglobin  dizeyinin  arttd:
bulunmustur (Sisk ve ark. 1990).

Gentamisin uygulamalarinin deney hayvanlarinda
bazt hematolojik degetlerin  diizeylerinde de
degisiklikler — olusturdugu  yoniinde  bildirimler
bulunmaktadir. Gentamisin verilen kopeklerde,
l16kosit sayisinin  yitkseldigi, buna karsin eritrosit
saytst ile  hematokrit  dizeyinin  degismedigi
bulunmustur (Ertekin ve ark. 2003). Bununla
birlikte, gentamisin uygulamasinin kanda 16kosit
saytistt  azaltugina  yonelik  bildirimler  de
bulunmaktadir (Sweetman, 2009, Bustos ve ark.
2016). Oksidatif stresin artmasina yol agan sartlarda
eritrosit zar dayaniklibiginda azalmanin goézlendigi
(Saha ve ark. 2011) ve antioksidanlarla
kuvvetlendirmenin eritrosit zar dayaniksizligini
yenmede etkili olduklart (Vani ve ark. 2010)
bildirilmektedir.

Hematolojik ~ parametreler, gerek hastalik ve
metabolik bozukluklarin tespit edilmesi gerekse
ilaclarin yan etkilerinin izlenmesinde rutin olarak
Olctlmekte ve bu sayede fizyolojik olaylarda rol
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oynayan  mekanizmalarda  olusan  degisimler
aciklanabilmektedir. Diyetle veya gida takviyesi
olarak alinan borun %84-85’inin idrar ile viicuttan
atildig1 ve plazma bor miktarinin baglica renal atilim
ile kontrol altinda tutuldugu (Kuru ve Yarat, 2017),
kronik bor tiiketilmesinin ise bébreklerde toksik
etkiler dogurabilecegi (Pahl ve ark. 2005) bildirimleri
dikkate  alinirsa, nefrotoksik  etkilere  sahip
gentamisinle birlikte bor uygulamasinin hematolojik
parametrelere olast etkilerinin  ortaya konmast
6nemli olmaktadir. Bu nedenle bu c¢alisma,
gentamisinin olusturdugu yan etkilerin azaltilmasi
amaciyla antioksidan Ozelliginden yararlanmak icin
degisik diizeylerde i.p. olarak verilen bor mineralinin
sicanlarin  kaninda  olusturdugu  hematolojik
degerlere olan etkilerinin ortaya konmast amactyla

yapildr.

MATERYAL ve METOT

Calismada  hayvan materyalini AKU  Deney
Hayvanlart Arasturma ve Uygulama Merkezinden
temin edilen 10-12 haftalik yasta, 56 adet Wistar
Albino erkek sican (yaklastk 150-200 g) olusturdu.
Calisma boyunca hayvanlara  yapilacak  tim
miidahaleler Afyon Kocatepe Universitesi Deney
Hayvanlari Yerel Etik Kurulu tarafindan bildirilen
kurallar dogrultusunda 21.05.2015 tarihli ve 59 sayilt
etik kurul onayt ile gerceklestirildi. Hayvanlarin
bakimi  Afyon Kocatepe Universitesi Deney
Hayvanlart Uygulama ve Arastirma Merkezinde
gerceklestirildi. Calismada gentamisin toksikasyonu
olusturmak amaciyla gentamisin siilfat (Sigma, MO,
USA) kullanildi. Tedavi gruplarina uygulanacak B
kaynagt olarak daha 6nceki ¢aligmalarda antioksidan
Ozelligi gosterilen (Ince ve ark. 2010; 2014) borik
asit (Sigma, MO, USA) kullamildi. Ayrica deneysel
calisma boyunca tim hayvanlara 6zel olarak
hazirlanan (Bourgeois ve ark. 2007) ve B icermeyen
diyet verildi (Tablo 1).

Tablo 1: Calismada kullanilan sicanlara verilen yemin icerigi
Table 1: The composition of basal diet given to rats in the study

[cindekiler Miktar (g/kg)
Asitle ytkanmis musir! 743.4
Vitaminden yoksun kazein? 140

[z mineral karistims3 10
Makromineral karisimi* 25.4

Vitamin karisimi® 4

Misir yag1° 75

DL-alfa tokoferol” ).2

Kolin bitartarat? 2

1Asitle ytkanmis misir; mustrlar (kg) 2,8 L. 2 N HCl ile 30 dk yikanarak, tstteki kisim atildi. Sonrasinda 1,2 L. deiyonize
Su ile 3 kez yikands, ytkama sonrast 75 °C de 48 saat kurutulmastyla diyete ilave icin hazir hale getirildi.

2 Kazein

31z mineral karisimi (g/kg): asitle yikanmis musir, 8.497; NaCl, 1,3000; (CH;COO)>Mn-4H,0, 0,0450; Zn(CH3COO)2.2H-0, 0,0340;
demir silgi, 22 capl, 0,0350; CuSO4.5H>0, 0,0240; Na,O351.9H,0, 0,0510; NaxHAsO4.7H20, 0,0050; (NH4)sMo07024.4H>0, 0,0003;

(CH3CO)7Cr3(OH),, 0,0020; NiCly, 0,0020; NaF, 0,0020;

KI, 0,0002; Na;SeO3.5H,0, 0,0005; NH4VOs3, 0,0003; 3,5 g demir tozu (26 mL cift distile suda hazirlanan 6 mol/L

HCl ile ¢6zdirilda).

4 Makromineral karisimi (g/kg): (CH;COO)>Mg.4H,0, 4,4; KCl, 4,0; CaHPOy, 17,0.
5Vitamin karisimi (g/kg): D-dekstroz, 3,7855; inositol, 0.050; nikotinik asid, 0.030; D-pantotenik asid, 0.016;

riboflavin, 0.027; tiamin-HCl, 0.010; piridoksin-HCl, 0.015;

vitamin Bz (% 0,'lik mannitoldeki ¢ozeltisi), 0.050; 1-5

dihidroksikolekalsiferol (400,000 IU/g), 0,0025; para-aminobenzoik asid, 0.005; retinil palmitat (500,000 IU/g), 0.005;

folik asid, 0.002; D-biotin, 0.001; menadion, 0.001.
¢ Mustr yagt

7 DL-alfa tokoferol

8 Kolin bitartarat (Bourgeois ve ark., 2007)

Deneysel agamasi toplam 14 giin siiren calismada,
hayvanlar rastgele 6rnekleme metodu ile her grupta

7 sigan olacak sekilde 8 gruba ayrildi ve calismadaki
gruplara uygulanan yontem Tablo 2 verildi.
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Tablo 2. Gruplar, gruptaki hayvan sayilari ve uygulama yontemi

Table 2. Groups, numbers of animals in groups and the

application method

Gruplar Gruptaki hayvan sayis1 Uygulama yontemi
Grupl 7 Kontrol
Grup II 7 100 mg/kg Gentamisin stlfat, i.p.
Grup 111 7 5 mg/kg B, i.p.
Grup IV 7 10 mg/kg B, i.p.
Grup V 7 20 mg/kg B, i.p.
Grup VI 7 5 mg/kg B + 100 mg/kg gentamisin silfat, i.p.
Grup VII 7 10 mg/kg B + 100 mg/kg gentamisin sulfat, i.p.
Grup VIII 7 20 mg/kg B + 100 mg/kg gentamisin stlfat, i.p.
Bor kaynagt olarak serum fizyolojik icinde 2).Enjeksiyona hazir hale getirilen gentamisin ise

¢ozdurtlerek hazirlanan borik asit 5, 10 ve 20
mgB/kg dozlarda periton ici (i.p.) yolla (Ince ve
ark., 2014) 3., 4. ve 5. gruplarda bulunan sicanlara 14
gun siireyle ve borik asit 5, 10 ve 20 mgB/kg
dozlarda periton icii.p.) yolla 6., 7. ve 8. gruptaki
sicanlara gentamisin enjeksiyonundan 4 giin 6nce
verilmeye baslandi ve gentamisin uygulamasinin
bitisinden itibaren 2 giin daha verildi (Tablo

100 mg/kg dozda 2., 6., 7. ve 8.gruplardaki
hayvanlara B uygulamasindan sonra 4. giinde i.p.
yolla verilmeye bagland: ve 8 giin boyunca ginde tek
doz halinde uyguland:t (Tablo 2). Calismanin 14.
glinii gecesi sicanlar a¢ birakildt ve 12 saat aclk
sonrast ketamin (65 mg/kg, i.p.) - ksilazin (7 mg/kg,
1.p.) anestezisi altinda deney hayvanlarindan analizler
icin gerekli kan 6rnekleri alindi.

0.Gin 4.Gin 12.Gin 14.Gun
<& A A e A »
B baslangic B+gentamisin baslangic B+gentamisin bitis B Bitis
BULGULAR

Alman  kan  Orneklerinin = Afyon  Kocatepe
Universitesi, Veteriner Fakiiltesi, Veteriner Saglik
Uygulama ve Arastirma Merkezi’'nde bulunan kan
sayim cihazinda (Mindray BC2800 VET, Cin)
Ol¢timleri yapilarak; 16kosit (WBC), eritrosit (RBC)
ve trombosit (PLT) sayilari, hemoglobin (Hb)
miktari, hemotokrit (Hct) deger ile ortalama eritrosit
hacmi (MCV), ortalama eritrosit hemoglobini
(MCH) ve ortalama eritrosit hemoglobin diizeyi
(MCHC) degetleri belirlendi.

Arastirmadan elde edilen sonuglar, SPSS 20,0 istatistik
paket programmda tek yonli ANOVA  testi
uygulanarak  yapildi.  Istatistiksel ~fark  bulunan
sonuglara Duncan testi uygulands, veriler "ortalama +
standart sapma" olarak ifade edildi. Istatistiksel
anlamlilik icin p < 0.05 kabul edildi.

CGalismada tim gruplarda elde edilen RBC, WBC,
Hb, Hct, % lenfosit, % monosit, % granulasit,
MCV, MCH, MCHC ve PLT'e y6nelik veriler Tablo

3’de verilmistir. Calismada gentamisin
uygulamasinin sicanlarda 16kosit sayst ve Het degeri
istatistiksel ~ acidan  Snemli  (p<<0.05)diizeyde

distirdigth ancak diger incelenen parametrelere
ctkisinin olmadigi bulundu (Tablo 3). Degisik
dizeyde B uygulamasinin ise sadece 20 mg/kg
dizeyinde B  uygulamasimin  16kosit  sayisini
istatistiksel ~anlamda  6nemli  (p<<0.05)diizeyde
dusiirdiglh  ancak diger dusik B diizeylerinin
incelenen parametrelere etkilerinin olmadift tespit
edildi (Tablo 3). Gentamisinin neden oldugu 16kosit
sayisindaki azalmayi, gentamisin verilen hayvanlara
uygulanan  bor  diizeylerinden  hi¢  birinin
duzeltemedigi  gbzlenirken, Hct  diizeyindeki
azalmanin B uygulamalari ile 6nlendigi saptandi.
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Tablo 3. Erkek sicanlarda 100 mg/kg dozunda gentamisin (Gen), 5, 10 ve 20 mgB/kg diizeylerindeki borun B)
ve 100 mg/kg Gen +5 (B-5), 10 (B-10) ve 20 (B-20) mg/kg miktatlarinda bor uygulamasinin kan

parametrelerine etkisi

Table 3. The effects of gentamicin at dose 100 mg/kg, boron at levels of 5, 10 and 20 mgB/kg and gentamicin
(100 mg/kg) plus boron (5, 10 and 20 mgB/kg) on hematological parameters in male rats

KONTROL Gen B-5

B-20 B-5+Gen B-10+Gen B-20+Gen

WBC
(x103/pL)
LENF%

9.44£2.412  511£1.94> 9.05£3.81» 8.11+3.033> 8.00+2.21> 5.67£1.44> 5.724£2.95> 6.55+1.06P

75.48+6.74 77.31%8.41 77.75%£4.13 75.48%5.36 75.6514.52 78.7114.49 75.70£9.74 71.03+8.02

MONY%

3.64£0.90 4.32%+0.92 3.71£2.72 3.91%0.34 3.95£2.09 4.20£0.79 3.91+0.34 3.58%0.87

GRAN%

20.70+4.18 29.10£8.11 21.60£3.78 24.05£9.98 24.98+4.37 21.60£2.78 22.50%£3.78 23.06+9.23

RBC
+
sd0o/pry A0S

HGB
(g/d)
HCT

6.78%£0.73  7.23%£1.03 7.22£0.72 7.09£0.76  6.94£0.59 7.22+0.70 7.33+0.35

13.50£1.52 15.22%£1.00 13.85%1.23 13.84+0.87 13.98+1.20 14.77+£1.21 14.77£1.21 14.25£1.92

39.52+2.912 32.60£3.11> 38.74£4.152 37.47£3.822 37.2014.222 38.4614.64* 38.60£3.092 38.47+3.522

()
MCV

57.60£1.50 55.68%0.66 57.20%£1.36 57.52%+1.22 55.42+2.30 55.60£4.21 56.52+1.12 54.41+1.44

»3)
MCH

19.62£0.39  19.90£0.48 20.42+0.48 20.44+0.56 19.74+0.78 19.66+£1.86 20.44£0.56 19.68£0.57

®g)
MCHC

35.15£0.36  35.86%+0.87 35.80%£1.33 35.61+1.10 35.71£0.96 36.08£1.41 35.61+1.10 36.95%£1.29

(%)
PLT
(x105/uL)

11.32+1.85 12.11£3.07 12.48+2.64 9.6614.10 14.04£3.50 14.60+1.96 9.66+4.10 11.17£3.03

Ortalama * standart sapma; n=7

abede: Ayni satirda farkli harfleri tagtyan degerler istatistiksel olarak 6nemlidir (p<0.05). WBC: Lokosit, LENF: lenfosit, MON: monosit,
GRAN: granulosit, RBC: Eritrosit, HGB: hemoglobin, HCT: hemotokrit, MCV: ortalama eritrosit hacmi, MCH: her bir kirmizi kan
htcresindeki ortalama hemoglobin, MCHC: belli bir miktar kirmiz1 kan hiicresindeki hemoglobin yogunlugu, PLT: trombosit

TARTISMA

Tim canhlarda hematolojik ve biyokimyasal
parametrelerdeki degisimler; pek ¢ok klinik ve
subklinik hastaliklarin  ayirict  tanusi,  siddetinin
belirlenmesi, seyrinin takibi ve tedavinin ulastigt
diizeyin tespiti ile viicuttaki metabolik olaylart ve
organlarin fonksiyonlarint yansitmast bakimindan
hekimlere  ve  aragtiricilara  Snemli  bilgiler
vermektedir (NseAbasi ve ark. 2014).  Ayrica,
hematolojik degerlerde meydana gelen degisimler,
saglikli yasamin kontrol programlari icerisinde ve
cevre ile beslemenin kan yapan organlara etkisinin
gostermesinde  de  basvurulan  parametreler
arasindadir (Lewis, 1990, NseAbasi ve ark. 2014).
Bununla birlikte, degisik hayvan tiirleri kullanilarak
yapilan toksikolojik c¢alisgmalarda da ilaclarin yan
etkilerini belirlemek ve izlemek icin hematolojik
parametrelerdeki degisimler incelenmektedir
(Basoglu ve ark. 2010).

Hastaliklarin ~ tedavisindeki  6nemleri  nedeniyle
antibiyotiklerin ve bunlarin yan etkilerini azaltmak

ya da yok etmek icin kullanilan maddelerin
hematolojik  degerlerde  meydana  getirdigi
istenmeyen veya beklenmeyen yan etkilerinin tespit
edilmesi, ilgili antibiyotigin ve birlikte kullanilan
maddenin  tedavide kullanilmasindaki  secenek
bakimindan degerlendirilmesinde  hekimlere ve
aragtirictlara 6nemli  bilgiler  sunacaktur. Bu
calismada; aminoglikozid yapilt bir antibiyotik olan
gentamisinin  yiksek dozda ve uzun siire
kullanilmasina bagli olarak nefrotoksisite
gelismesinin ~ yliksek  oldugu  bildirimlerinden
(Atessahin ve ark. 2003, Anandan ve Subramanian,
2012) hareketle sicanlara 100 mg / kg doz
diizeyinde gentamisin 7 giin stireyle uygulanmis ve
gentamisin uygulamast ile antioksidan 6zellige sahip
bor mineralinin birlikte kullanilmasina bagh olarak
hematolojik degerlerdeki degisimleri ele alinmistir.
Calismada kullanilan borik asit diizeyleri, sicanlarda
treme ve gelismede yan etkilerin gézlenmedigi
bildirilen (Farfan-Garcia ve ark. 2016) duzeyler
(sirastyla  9.6mgB/kg/glin ve 17.5mgB/kg/glin)
dikkate alinarak 5, 10 ve 20 mg/kg olarak belitlendi.
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Yangisal reaksiyonlarin anahtar 6zelliklerinden biri
de, doku hasarinin olustugu bolgeye 16kosit
takviyesinin  yapimasidir. Bazi  antibiyotiklerin
serbest radikal Gretimini artirarak 16kositler (Paez ve
ark., 2008) ve tim kanda (Correa-salde ve Albesa,
2009) olumsuz etkiler gosterdigi, gentamisinin de
benzer sekilde etkiler gostererek l6kopeniye yol
actig1 (Sweetman, 2009) ifade edilmektedir. Nitekim
Bustos ve ak. (20106), in vitro insan l6kositlerinde
gentamisinin serbest radikal tretimini artirdiging
gOstermislerdir. Bu  calismada,  gentamisin
uygulamasina baglt olarak kan 16kosit sayisindaki
azalmanin arastiriclarin (Bustos ve atk., 2010)
bulgularini destekledigi gézlendi. Bununla birlikte,
calismada elde edilen bu bulgu, kopeklerde
gentamisin uygulamast 6ncesine gbére uygulamanin
5. guninden 10.ginine kadar kanda 16kosit
sayistun arttifl yonindeki bildirimle (Ertekin ve
ark., 2003) ters oldugu goézlendi. Arastiricilar
(Ertekin ve ark. 2003) 16kosit sayisindaki uygulama
sonrast 2. glinde Onemsiz olmasina ragmen
5.glinden itibaren meydana gelen artisin, strese baglt
olarak sckillenebilecegini 6ne siirmuslerdir. Ertekin
ve ark. (2003), kopeklerde nefrotoksikozis
olusturmak amaciyla, her sekiz saatte bir ve glinde
t¢ kez olmak itizere toplam 10 gin siireyle 15
mg/Kg dozunda kas ici yolla gentamisin uygulamast
yapmuslardir. Bu calismada elde edilen bulgular,
toksik etki yaptigt bildirilen (Atessahin ve ark., 2003)
ve sicanlarda nefrotoksik etkiler olusturdugu
gosterilen  (Anandan ve Subramanian, 2012)
gentamisinin - 100 mg / kg doz diizeyinin
kullanilmasina bagh sekillenmis olabilir. Diger
yandan, tavsanlarda gentamisin uygulamasinin
16kosit  sayistnt  azalttign  yontundeki  bildirimle
(Corrigan ve Bell, 1971) uyumlu olarak sunulan
calismada yiiksek diizeyde gentamisin uygulamast
kanda 16kosit sayisint azaltmistir. Bununla birlikte,
gentamisin uygulanan grupta elde edilen l6kosit
sayilari, sicanlarda bildirilen (Kaya ve Cenesiz, 2010)
normal sayilarin (3-17 x 103/mm?3) arasinda oldugu
gbzlemlendi.

Gentamisin uygulanan sicanlarda gézlenen l6kosit
sayisindaki azalma, gentamisinin hticre i¢i oksidatif
stres artisina yol a¢masindan dolayt kaynaklanmus
olabilir(Becerra ve ark. 2003, Kugtukkurt ve ark.,
2017).  Nitekim, reaktif  oksijen tiirlerinin
tretimindeki agir1  artigin  doku  hasarina  yol
acabilecegi ifade edilmektedir (Ince ve ark., 2010).
Bu calisgmada, antioksidan o6zellige sahip oldugu
gOsterilen (hlce ve ark. 2010, Kigctukkurt ve atk.,
2017, Cakir ve ark., 2017) bor minerali verilen
gruplarda  borun  uygulama  doz  miktar
arttik¢a,l6kosit sayisinda azalma oldugu tespit edildi.
Bu azalmanin sicanlarin gelismesinde borik asidin
yan etki gostermedigi ifade edilen (Farfan-Garcia ve
ark. 2016) duzeyin (17,5 mg/kg/gun) uzerindeki
dizeydeki (20mg/kg) ilavede istatistiksel anlamda

onemli oldugu gozlemlendi (Tablo 3). Nitekim
sicanlarda 15 mg/kg giin bor oral olarak verildiginde
16kosit  sayisinin  etkilenmedigi  bildirilmektedir
(Yddirim ve ark. 2017).

Gentamisin+bor uygulamasinin da gentamisinin
neden oldugu l6kosit sayisindaki azalmaya etkisinin
olmadigt bulundu. Bu bulgu, bor mineralinin
antioksidan etkisinin I6kositleri korumaya yetecek
yeterlilikte olmadigt gibi bizzat kendisinin de yiiksek
dozda kullanilmasinin olumsuz etki gésterdigine
isaret etmektedir. Bor mineralinin yitksek dozlarda
16kositlere olan olumsuz etkisinin nedenlerini ortaya
cikarabilecek  daha  fazla  calismaya  ihtiyag
bulunmaktadur.

CGalismada, sicanlara gentamisin ile birlikte bor
minerali uygulamasinin 16kosit yizde oranlarina
etkisinin olmadigt gézlendi. Bustos ve ark. (2016),
yaptiklart in  vitro ¢alismalarinda  gentamisin
uygulamasina bagli serbest radikal dretiminin
poliniikleer 16kositlerde mononiikleer 16kositlere
gore iki kat daha yitksek oldugunu gézlemisler ve
baslica  nétrofiller  olmak  {izere  poliniikleer
lokositlerin ~ mononiikleer  l6kositlere  gore
gentamisin uygulamasina baglt olarak daha fazla
serbest radikal dretmeye yonelik uyarildiklarint ileri
sirmislerdir. Benzer sekilde, makrolid grubu
antibiyotiklerin oksidatif patlamada ve apoptoziste
degisiklikler olusturarak nétrofiller Gzerinde direk
etki  olusturabildikleri de ifade edilmektedir
(Altenburg ve ark. 2011). Bu c¢aligmada, gerek
gentamisin uygulamasinin gerekse bor
uygulamasinin graniilositler ile monosit ve lenfosit
diizeylerinin yiizde oranlarina istatistiksel 6nemde
bir etkisinin olmadigt bulundu. Bu ¢alismada in vivo
elde edilen bu bulgular ile arastiricilarin (Bustos ve
ark. 2016) in vitro bildirimleri arasindaki farkin

deneme metodundan  kaynaklanabilecegi  ileri
strtlebilir.
CGalismada hem  gentamisin  hem de bor

uygulamalarinin  eritrosit sayist ve hemoglobin
dizeylerine  etkisinin = olmadigi,  gentamisin
uygulamasinin  ise hematokrit diizeyini azalttigy
ancak bor ilavesinin bu azalmay: 6nledigi bulundu.
Bu bulgu, protein kisitlamast yapilmis ve bor ilave
edilmis yemle beslenen 6rdeklerde, kan hemoglobin
dizeyi ve hematokrit degerinin azaldigi bildirimi
(Hoffman ve ark. 1991) ile deneysel bor toksisitesi
olusturulmus kecilerde hemoglobin diizeyinin arttigt
yoniindeki bildirimle (Sisk ve ark. 1990) farklilik arz
ctmistir. Bunun nedeni ¢alismalarda kullanilan bor
mineralin diizeyi, kaynagt ve denemede kullanilan
hayvan tiirlerinin farkli olmasindan kaynaklanabilir
(Farfan-Garcia ve ark. 2016). Nitekim lityum bor
verilen sicanlarda (Yildirim ve ark. 2017) ve boraks
verilen tavsanlarda (Basoglu ve ark. 2010) eritrosit
sayist, hemoglobin miktart ve hematokrit deger ile
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platelet sayisinin etkilenmedigi bildirilmektedir. Bu
calismada elde edilen eritrosit sayisi, hemoglobin
miktari, hematokrit deger ile ortalama eritrosit
hacmi (MCV), ortalama eritrosit hemoglobini
(MCH), ortalama eritrosit hemoglobin dizeyi
(MCHC) ve platelet sayisy; sicanlarda bildirilen
(Kaya ve Cenesiz, 2010) normal (swrasiyla 5-
10x106/mm?3, 11-18 g/dl, %36-57,46-65 fl, 11,9-19,0
pg, 25,9-35,1 g/dl ve 500-1300x103/mm?) degetlere
yakin ya da arasinda bulunmustur.

SONUGC

Calismada; hem gentamisin uygulamasinin hem de
bor mineralinin bu c¢alismada kullanidan yiiksek
dizeyinin yol actigt 16kosit sayisindaki azalma
nedeniyle,  viicudun  savunmasinda  Onemli
fonksiyona sahip l6kositlerin islevlerinde olumsuz
etkilerinin  olabilecegi sOylenebilir. Bu nedenle,
antibakteriyel ilag olarak gentamisin tedavide
kullanilacaginda, sadece bakterilerin duyarliligs degil
aynt zamanda konak¢t savunma sistemine olan
etkileri de g6z 6ntinde tutulmalidir. Caligmada bor
uygulamasina yonelik elde edilen bulgularin, borun
insan ve hayvanlarin hem fizyolojik
fonksiyonlarinda olusturdugu etkilerin
mekanizmasini agiklamaya hem de ginlik diyetle
alinmast gerekli dizeyinin belirlenmesine katki
saglayacagi kanaatine varildi.
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Ramli¢ ve Dagli¢ Koyunlarda Kirkim Sonu Canli Agirlik, Yapag:
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Bu calisma, Ramli¢ ve Daglic 1rki koyunlarda kirkim sonu canlt agirlik, kirli yapagt verimi ve bazt yapagr 6zellikleri ile
bunlar etkileyen faktorlerin incelenmesi amaciyla yapilmistir. Aragtirmada 296 bas Ramlig, 232 bas Daglic koyun ve
yapagilart kullanidmistir. Bu calisma yetistirici elindeki 4 farkli stiride 2015 yilinda yurtatilmistir. Ramliglarda kirkim sonu
canlt agithk, kirli yapagi verimi, lile uzunlugu, elyaf gercek uzunlugu ve yapagr randimant genel ortalamalari sirastyla;
64,08+0,521kg, 3,07£0,051kg, 5,89%0,068cm, 8,841+0,145cm ve %73,21+0,980 olarak belirlenmistir. Ramliclarda strtntn
kirli yapagi verimi, lile uzunlugu, elyaf gercek uzunlugu ve yapagi randimanina etkisi 6nemli (p<<0,05; p<0,01; p<0,001),
yasin ise kirkim sonu canlt aguhk, kirli yapagi verimi ve elyaf gercek uzunluguna etkisi énemli (p<0,01; p<0,001)
bulunmustur. Dagliclarda kirtkim sonu canlt agirlik, kirli yapag: verimi, lile uzunlugu, elyaf gercek uzunlugu ve yapag
randimani genel ortalamalart sirastyla; 47,78+0,442kg, 1,63+0,0360kg, 9,841+0,149cm, 13,62+0,250cm ve %73,7510,822
bulunmustur. Dagliglarda strintin kirkim sonu canlt agirlik ve lile uzunluguna etkisi 6nemli (p<<0,001), yasin ise kirkim
sonu canlt agirhk, kirli yapagt verimi ve yapagi randimanina etkisi 6nemli (p<0,05; p<0,01; p<0,001) bulunmugtur. Sonug
olarak kirkim sonu canlt agitlik bakimindan Ramli¢ irkinin orta irilikte, Dagliclarin ise kiciik yapili oldugu ve kirkim sonu
canlt agitlik degerlerinin daha 6nce yapilan calismalarda bildirilen degerlerden yiksek oldugu tespit edilmistir. Ayrica elyaf
gercek uzunlugu bakimindan Ramli¢ yapagilarinin kumas yapiminda, Dagli¢ yapagilarinin ise hali sanayinde kullanilabilecegi

kanaatine varilmustir.
Anahtar kelimeler: Koyun, Ramlig, Dagli¢, Canli agirlik, Yapagt 6zellikleri

Body Weight After Shearing, Greasy Fleece Weight and Some Fleece Traits of Ramlig and Daglig
Sheep

ABSTRACT

This research was carried out to investigate the body weights after shearing, greasy fleece weight, some fleece traits and the
factors affecting them in Daglic and Ramli¢ sheep. In this study, 296 Ramli¢ and 232 Dagli¢c sheep and fleece were used.
The research was carried out in four farm operation in 2015, Afyonkarahisar, Turkey. Least squares means for body
weights after shearing, greasy fleece weight, staple length, fiber length and clean fleece percentage were determined
64,08%0,521kg, 3,07£0,051kg, 5,89+0,068cm, 8,84+0,145cm and 73,21£0,980 % in Ramli¢. The effect of herd for greasy
fleece weight, staple length, fiber length and clean fleece percentage were found statistically significant (p<0,05; p<<0,01;
p<0,001). The age of affected body weights after shearing, greasy fleece weight and fiber length (p<0,01; p<0,001). The
general means for body weights after shearing, greasy fleece weight, staple length, fiber length and clean fleece percentage
were determined 47,78%0,442kg, 1,63£0,030kg, 9,84%0,149cm, 13,62+0,250cm and 73,75+0,822 % in Daglic. The effect
of herd for body weights after shearing and staple length were found statistically significant (p<<0,001). The age of affected
body weights after shearing, greasy fleece weight and clean fleece percentage (p<0,05; p<0,01; p<0,001). As a result, the
medium size of Ramli¢ bred for body weights after shearing and Dagli¢ in previous studies although was higher than the
reported value was made small compared to other native sheep breeds. Furthermore, it has been concluded that Ramlig
fleece in textile and Dagli¢ fleece can be used in carpet industry.

Key words: Sheep, Ramlig, Dagli¢, Body weight, Fleece traits.
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GIRIS

Hayvancilik sektoriinde koyun yetistiriciliginin et,
stt, yapagt ve deri Uretimi bakimindan 6nemli bir
yeri vardir. Koyunlardan elde edilen yapag, tekstil
sanayinin temel hammaddelerinden olup ik kez
M.O. 4000’ lerde Babilliler tarafindan kumas
yapiminda kullanilmistir. Insan yasaminda énemli
bir yeri olan yapagi yaygin olarak tekstil ve halt
sanayinde degerlendirilmektedir (Kaymaket 2000).
Tirkiye Istatistik Kurumunun verilerine gore 2016
yilinda yapagr dretiminin % 88,8 i yerli koyun
irklarindan  karstlanmis ve koyun basina disen
yapagt verimi 1,8 kg olmustur (Anonim 2017).
Turkiye yerli koyun 1rklarinda yapagt verimi, yapagt
ve et-yapagl irklart ile kiyaslandiginda oldukea
dustktir. Turkiye’deki yerli koyunlarin et ve yapagi
verimi ile kalitesinin iyilestirilmesi amaciyla Orta
Anadolu Merinosu, Karacabey Merinosu ve Ramli¢
irklart elde edilmistir. Ramlic 1rki, 1969 yilinda
Karacabey Harasindan Cifteler Veteriner Zootekni
Aragtirma Enstitisiine getirilen Amerika Birlesik
Devletleri orijinli Rambouillet 1rki ile Daglic
koyunlarinin melezleme c¢alismalart  sonucunda
gelistirilmistir. Ramliglar, % 65-70 Rambouillet ve
% 30-35 Daglic genotipi tasimaktadir (Yalgin
1982). Ramli¢larda yapilan calismalarda kirkim sonu
canlt agirlik, kirli yapagt verimi, lile uzunlugu ve
yapagt randimant sirastyla; 39,41-46,94 kg; 2,82-3,17
kg; 6,50-8,00 cm ve % 54,00-57,20 olarak
bildirilmektedir (Yal¢in 1982, Demir 1989a, Demir
1989b, Demir 1995).

Tirkiye'nin ~ yetli  koyun  irklarindan  olan
Dagli¢’larin, Sakarya Nehri'nden baslayip Ege
bélgesinin  kiyr illerine kadar uzanan bélgede
Ozellikle  Eskisehir, Afyonkarahisar, Kiitahya,
Burdur, Usak, Denizli ve Isparta illerinde yogun
olarak bulundugu ve Tirkiye yerli koyun irklar
icerisinde 1980 yilt verilerine gére 7600000 bas ile
tclnct sirada yer aldigr bildirilmektedir (Yal¢in
1982, Akgapinar 1994). Son zamanlarda Daglic
sayisinda hizhi  bir azalma meydana gelmistir.
Dagliclarda yapilan calismalarda kirkim sonu canlt
agithik, kirli yapag verimi, lile uzunlugu ve yapagi
randmmant sirastyla; 30,40-39,72 kg; 1,50-2,68 kg;
12,28-22,71 c¢m ve % 66,40 olarak bildirilmektedir
(Togay ve ark. 1960, Yalcin ve ark.1972, Yalgin ve
Ayabakan 1977, Evrim 1978, Bagpinar 1985, Demir
19892, Demir 1989b, Demir 1995, Teketli ve ark.
2001). Ramli¢ ve Dagli¢c koyunlarinin saf yetistirme
ve seleksiyon yoluyla verimlerinin artirilmasi
amactyla T.C. Gida, Tarim ve Hayvancilik
Bakanligi, Tarimsal Arastirmalar ve Politikalar
Genel Miudurligi  koordinatorligiinde  Ulusal
Kiigiikbas ~ Hayvan  Islah1  Ulkesel — Projesi
kapsaminda Eskisehir ve Afyonkarahisar illerinde
2011 yilinda baslayan projeler yurttilmektedir
(Tekerli ve ark. 2016, Kogak ve ark. 2016).

Bu arastirma Afyonkarahisar ilinde yetistirici elinde
bulunan Ramli¢ ve Dagli¢c koyunlarda kirkim sonu
canli agirlik, kirli yapagi verimi ve bazt yapag
Ozellikleri  ile  bunlart  etkileyen  faktorlerin
incelenmesi amactyla yapilmustir.

MATERYAL ve METOT

Hayvan Materyali

Arastirma, Afyonkarahisar Merkez, Emirdag ve
Bolvadin ilcelerinde bulunan 296 bas Ramlic ve 232
bas Dagli¢c koyun tizerinde 2015 yili haziran ayinda
yuriitilmustir. Bu calisma 2 adet Ramlic ve 2 adet
Daglic  strtstinde  yapimugtir.  Aragtirmada
kullanilan Ramlic ve Daglic sirileri Tarimsal
Arastirmalar  ve Politikalar Genel Miudurligi
koordinasyonunda  yiritilen = Halk  Elinde
Kiigiikbas Hayvan Islah1 Ulkesel Projesine kayitlidir
(03RAM2011-01 ve 03DAG2011-01). Bu calisma
Afyon Kocatepe Universitesi Hayvan Deneyleri
Yerel Etik Kurulv'nun 21.05.2015 tarith  ve
49533702/64 sayih yazist ile etik prensiplere

uyumlu bulunmustur.

Yapag1 Materyali

Yapag: 6zelliklerinin belirlenmesi amactyla 296 bas
Ramli¢ ve 232 bas Daglic koyundan alinan yapagi
numunelerinde kirli yapagt verimi ve lile uzunlugu
degertleri belirlenmistir. Elyaf gercek uzunlugu ve
yapagi randimant i¢in siiriilerde her yas grubundan
(1,5; 2,5; 3,5; 4 ve lzeri) 12’ ser adet olmak tzere 4
siride toplam 192 adet yapagl numunesi
incelenmistir.

Bakim ve Besleme

Koyunlarin beslenmesinde iklimsel kogullar uygun
oldugu kadar meradan yararlanilmistir. Emirdag
ilcesinde bulunan Ramlic (1 ve 2) strtleri ile
Merkez ilgede bulunan Dagl¢ (1) stiriisiine meraya
ek olarak hayvan basina yaklastk 0,5 kg arpa,
bugday ve figden olusan rasyon ya da hazir koyun
yemi ile birlikte saman verilmistit. Bolvadin
ilgesinde bulunan Daghe (2) siirisiinde ise sadece
kis mevsiminde hayvan basina yaklasik 0,5 kg kesif
yem ve saman verilmistir. Koyunlarda tohumlama
Temmuz - Eylill aylari arasinda, dogumlar ise Ocak
- Mart aylar1 arasinda gerceklesmistir.

Metod

Ramligc ve Daglic koyunlarin sag tarafinin son
kaburga Ustinden alinan yapa@ numuneleri kilitli
posetlere  konularak tzerine koyunun kiipe
numarast yaztlmistir. Bu numunelerden yapagt
randimany, lile ve elyaf gercek uzunlugu Slgtimleri
yapilmistir.

Kirkim, Dagliclarda kirkim makasi, Ramliglarda ise
kirkim makinasi ile yapilmstir. Kirkim sonrasinda
canli agithik ve kirli yapag verimi tartilarak
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belirlenmistir. Lile uzunlugu, her yapag numunesi
icin rastgele secilen 10 adet lilenin uzunlugu dogal
sekli bozulmadan cetvelle Olcilerek elde edilen
degerlerin ortalamast, elyaf gercek uzunlugu ise her
yapaglt numunesi icin rastgele secilen 100 adet kil
Ornegi gerdirilmeden, cetvel yardimiyla Olgiilerek
elde edilen degetlerin ortalamasi, “cm” olarak
hesaplanmustir (Akcapinar 1988). Yapagt randimant
icin kirli numunelerden 30 gram yapagi 6rnegi 6n
yikama, deterjanlt suyla yikama, sodalt suyla yitkama
ve durulama islemlerinden gecirilmistir. Oda
sicakliginda bekletilen numuneler daha sonra 105
0C’ de 6 saat kurutulmustur. Kurutmadan sonra
elde edilen temiz yapagi numuneleri aynt hassas
terazi ile tartildiktan sonra agirligr kayit edilmistir.
Sénmez  (1959) tarafindan bildirilen formul
yardimiyla her numune icin yapagl randimani
hesaplanmustir.

Ramlic ve Daglic irklart i¢in ayrt olmak tzere
kirkim sonu canlt agirhk, kirli yapagr verimi, yapagt
randimani, lile ve elyaf gercek uzunlugunun
Variyans analizinde Yjze = o + S; + Y, + e modeli
kullandmustir. Bu modelde; Yz : Gozlem degerini,

u : Beklenen ortalama degeri, S; : Striiniin etkisini (;

=1 ve 2), Y;: Yasin etkisini (; = 1,5; 2,5; 3,5; 4 ve
tzeri) ve e : Rastgele hatayr ifade etmektedir.
Aralarindaki farkldik 6nemli bulunan gruplarin
karsilastirilmast ise Duncan Testi ile yapilmustir.
Istatistiki  analizlerde ~SPSS  for  Windows
programindan yararlanilmistir (Anonim 2009).

BULGULAR

Bu calismada Ramlic koyunlarda, kirkim sonu canlt
agirlik, kirli yapagi verimi, bazt yapagr 6zellikleri ve
etkileyen faktotlere iliskin bulgular Tablo 17 de
sunulmustur. Ramliglarda kirkim sonu canlt agirlik,
kirli yapagi verimi, lile uzunlugu, elyaf gercek
uzunlugu ve yapa@ randimant genel ortalamalart
sirastyla; 64,080,521 kg, 3,070,051 kg,
5,89%0,068 cm, 8,84£0,145 cm ve % 73,21%0,980
olarak belirlenmistir. Striiniin kirli yapagt verimi,
lile uzunlugu, elyaf gercek uzunlugu ve yapagi
randimanina  etkisi Snemli (p<0,05; p<0,01;
p<0,001) bulunmustur. Yasin ise kirkim sonu canli
agielik,  kirli  yapagt  verimi  ve elyaf gercek
uzunluguna etkisi 6nemli (p<<0,01;  p<0,001)
olmustur.

Daglic koyunlarda, kirtkim sonu canlt agirlik, kirli
yapagl verimi ve baz yapag Ozelliklerine ait
degerler Tablo 2’ de sunulmustur. Dagliclarda
kirtkim sonu canlt agirlik, kirli yapagt verimi, lile
uzunlugu, elyaf gercek uzunlugu ve yapagl
randimant genel ortalamalart sirasiyla; 47,7810,442
kg, 1,63£0,036 kg, 9,840,149 cm, 13,6210,250
cm ve % 73,75%10,822 bulunmustur. Strinin
kirkim sonu canlt agirlik ve lile uzunluguna etkisi
6nemli (p<0,001) olmustur. Yasin kirkim sonu
canlt agirhk, kirli yapagt verimi ve yapagl
randimanina  etkisi 6nemli (p<0,05; p<0,01;
p<0,001) bulunmustur.

Tablol. Ramli¢ Koyunlarda kirkim sonu canlt agirlik, kirli yapagt verimi ve bazi yapagi 6zelliklerine ait degerler
Table 1. Body weight after shearing, greasy fleece weight and some fleece traits of Ramli¢c Sheep

Kirkim sonu canlt agirlik Kirli yapag1 verimi Lile uzunlugu Elyaf gercek uzunlugu Yapagt randimani
Faktotler (kg) (kg) (cm) (em) (o)
n iiS; n ?iS; n ?iS; n )_(iS; n ?iS;
n 296 64,08%0,521 296 3,07£0,051 296 5,890,068 96 8,84+0,145 96 73,21£0,980
Siirii _ *k * sokk ok
1 101 64,84%0,837 101 3,20+0,83# 101 5,75£0,109> 48 9,47+0,2052 48 78,46+1,3862
2 195 63,31%0,604 195 2,9310,06> 195 6,030,079 48 8,2010,205b 48 67,961+1,386P
Yas sokok kK _ *ok _
1,5 69 57,19£0,997¢ 69 292%0,098> 69  5,65£0,130 24 8,54£0,290 b 24 74,62£1,960
2,5 52 63,88%1,151b 52 3,32+0,114= 52 594%0,150 24 9,73£0,290 2 24 73,78%1,960
35 70 66,10£1,027b 70 3,19+0,101> 70  592%0,134 24 8,40£0,290 b 24 72,871,960
4 ve tizeri 105 69,14%0,815+ 105 2,84+0,108< 105 6,05£0,107 24 8,68£0,290 b 24 71,59£1,960

=Onemli degil (p>0,05), * : p<0,05; **: p<0,01; *¥** : p<0,001

ab. e Ayni stitunda her alt grupta farkl harfleri tastyan ortalamalar arasi farkliliklar 6nemlidir (p<<0,05).
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Tablo 2. Dagli¢ Koyunlarda kirkim sonu canlt agithik, kitli yapagt verimi ve bazt yapagt 6zelliklerine ait degetler
Table 2. Body weight after shearing, greasy fleece weight and some fleece traits of Daglic Sheep

Kirkim sonu canlt Kirli yapag1 verimi Lille uzunlugu  Elyaf ger¢ek uzunlugu Yapagi randimani
Fakorler agarlik (kg) (k) (cm) (cm) %)
n YiS; n iis; n )7(15; n iiS; n Xis;
po 232 47,78+0,442 232 1,63£0,036 232 9,84+0,149 96 13,62+0,250 96 73,75%0,822
Siirii stk _ sopk _ -
1 132 5259%0,555* 132 1,63£0,045 132 8,96%0,187> 48 13,41+0,354 48 74,69%1,163
2 100  42,96%0,622> 100 1,62+0,051 100 10,72%0,2092 48 13,82+0,354 48 72,81£1,163
Yas otk * B B ok
1,5 48  4233+0,852d 48 1,81+0,0702 48 9,73%0,287 24 13,630,500 24 74,44£1,645%
25 40  46,64%0,932¢ 40 1,53+0,076> 40 9,730,313 24 12,82+0,500 24 78,10+1,645 »
35 29 4943%£1,094> 29 1,55%0,089> 29 10,34+0,368 24 13,790,500 24 70,68%1,645b
4vetizeri 115  52,7240,552¢ 115 1,61£0,0452 115 9,56%0,186 24 14,23£0,500 24 71,78%1,645b

~Onemli degil (p>0,05), * : p<0,05; ¥*: p<0,01; *¥** : p=<0,001

abe.d: Ayni siitunda her alt grupta farklt hatfleri tagtyan ortalamalar arast farkliliklar 6nemlidir (p<0,05).

TARTISMA

Ramli¢ koyunlarda kirkim sonu canh agirhik genel
ortalamasi 64,08 kg tespit edilmis olup Ramli¢ icin
bildirilen (Demir 1989a, Demir 1995) degetlerden

yiksektir. Bu durum, bakim ve beslemenin
ivilestitilmesi  ile biylimenin hizlandirilmasina
yonelik  calismalardan  kaynaklanmis  olabilir.

Nitekim Afyonkarahisar ilinde yiriitilen “Ramlig
Koyunlarinin Halk Elinde Islahi” projesinde 6. ve
12. ay canlt agithgin yillar icerisinde ylkseldigi
bildirilmektedir (Tekerli ve ark. 2016). Ayrica
Ramli¢ koyunlarin kirkim sonu canli agirlik genel
ortalamasi, Akkaraman (53,5 - 54,7 kg), Ivesi (52,9
kg), Kivircik (45,5), Orta Anadolu Merinosu (60,05
kg) ve Acipayam (54,6 kg) koyunlar icin bildirilen
kirkim sonu canh agirlik degerlerinden (S6nmez ve
ark. 1975, Unal ve Akcapinar 2001, Elibol ve Dag
2004, Unal ve ark. 2004, Yiiceer ve ark. 2010)
yiuksektir. Ramli¢ koyun sirilerinde belirlenen
kirkim sonu canh agirlik degerleri 1. ve 2. siird igin
64,84 ve 03,31 kg olup aralarindaki farklilhk
istatistiki olarak 6nemli degildir. Kirkim sonu canlt
agithk degerleri 1,5; 2,5; 3,5 ve 4 Uzeri yash
Ramliglar icin sirastyla; 57,19; 63,88; 66,10 ve 69,14
kg olup gruplar arasindaki farkldik istatistiki
bakimdan 6nemli (p<<0,001) bulunmustur. Yas
ilerledikge kirkim sonu canli agirlik artmaktadir. Bu
arastirma sonuclarina benzer sekilde farkli koyun
wklarinda yapilan caligmalarda kirkim sonu canlt
agithga  yasin  etkisinin = Gnemli  oldugu
bildirilmektedir (Elibol ve Dag 2004, Unal ve ark.
2004).

Bu arastirmada Ramli¢ koyunlarin kirli yapag
verimi  genel ortalamast 3,07 kg olarak
belirlenmistir. Bu deger Ramlic i¢in bildirilen
(Yalgin 1982, Demir 1989b, Demir 1995) kirli
yapagt verimi (2,82-3,17 kg) araligindadir. Strilere
gore Ramliclarda kirli yapagi verimi 1. ve 2. siirii
icin 3,20 ve 2,93 kg tespit edilmis olup farklilik
istatistiki olarak 6nemli (p<<0,01) bulunmustur. Yas
gruplarina gore kirli yapagi verim ortalamalart 1,5;
2,5; 3,5 ve 4 tzeri yaglt Ramliclar icin sirasiyla; 2,92;
3.32; 3,19 ve 2,84 kg olarak belirlenmistir. Yas
gruplart arasindaki farklilbk istatistiki bakimdan
onemlidir (p<0,001). Benzer sekilde farkli koyun
irklarinda yapilan calismalarda yasin kirli yapag
verimine etkisinin 6nemli oldugu bildirilmektedir
(Sénmez ve ark. 1975, Colakoglu ve Ozbeyaz 1999,
Unal ve ark. 2004, Yildiz ve Denk 2006). Ramlig
1kt icin elde edilen kirli yapagi verimi Akkaraman,
Ivesi, Karayaka ve Kivirctk irkt icin bildirilen
degerlerden yuksek, Karacabey ve Orta Anadolu
Merinosu ile Actpayam koyunundan dustktir
(Ozcan 1970, Oznacar 1973, Sénmez ve ark. 1975,
Colakoglu ve Ozbeyaz 1999, Koyuncu ve ark.1999,
Unal ve Akgapinar 2001, Elibol ve Dag 2004, Unal
ve ark. 2004, Yildiz ve Denk 2006, Garip ve ark.
2010, Ytceer ve ark. 2010).

Ramliglarda lile uzunlugu genel ortalamast 5,89 cm
olarak hesaplanmistir. Bu deger Ramliglar icin
bildirilen (Yal¢in 1982, Demir 1989b, Demir 1995)
lile uzunlugundan disik olup bakim, besleme ve
Olcim yonteminin farkliigindan kaynaklanmis
olabilir. Arastirmanin  yurdtildigd  Ramlic
strtlerinde lile uzunlugu ortalamalart 1. ve 2. stird

151



icin, 5,75 ve 6,03 cm olup farklilik istatistiki
bakimdan 6nemli (p<0,05) bulunmugtur. Lile
uzunlugu ortalamalart 1,5; 2,5; 3,5 ve 4 lzeri yash
Ramliclar icin sirastyla; 5,65; 5,94; 5,92 ve 6,05
cm’dir. Yas gruplart arasindaki farkliik istatistiki
olarak 6nemli degildir. Unal ve ark. (2004)
tarafindan yapilan bir ¢alismada da lile uzunlugu
bakimindan yas farkliiginin  6nemsiz  oldugu
bildirilmigtir. Ramliglar icin belirlenen lile uzunlugu
genel ortalamasi Akkaraman, Karayaka, Kivircik,
Anadolu ve Karacabey Merinosu icin bildirilen
degerlerden diisiik olmustur (Ozcan 1970, S6nmez
ve ark. 1975, Oznacar 1973, Dellal ve ark. 2000,
Yildiz ve Denk 20006, Giirgen 2008).

Ramli¢ koyunlarda elyaf gercek uzunlugu genel
ortalamasi 8,84 cm’dir. Bu deger Akkaraman, Ivesi,
Karayaka ve Anadolu Merinosu icin bildirilen elyaf
uzunlugu degerinden disiik, Morkaraman irkindan
ise yiiksek bulunmustur (Colakoglu ve Ozbeyaz
1999, Koyuncu ve ark. 1999, Dellal ve ark. 2000,
Kigctk ve ark. 2000, Elibol ve Dag 2004, Giirgen
2008). Bu durum 1tk ve 6lgim yontemlerinin
farkliligindan kaynaklanmis olabilir. Ramliclarda
elyaf gercek uzunlugu ortalamalart 1. ve 2. stird i¢in
9,47 ve 8,20 cm olup farklilik istatistiki bakimdan
6nemli (p<0,001) bulunmustur. Yas gruplarina
gbre Ramlic koyunlarda elyaf gercek uzunlugu
ortalamalart 1,5; 2,5; 3,5 ve 4 tlzeri yaglilar icin
strastyla; 8,54; 9,73; 8,40 ve 8,68 cm’dir. Yas
gruplart arasindaki farklilik istatistiki bakimdan
6nemlidir (p<<0,01). Bu durum, Kigiik ve ark.
(2000)’ nin yasin elyaf gercek uzunluguna etkisinin
6nemli oldugu bildirimiyle uyumludur.

Ramlic koyunlarda yapagi randimani genel
ortalamast % 73,21 olarak tespit edilmistir. Bu
deger Ramliclar i¢in bildirilen(Yalgin 1982, Demir
1995) yapagt randimani degetlerinden (% 54,0 -
57,2) ytksektir. Bu durum arastirmalarda kullanilan
yontem farkliiindan kaynaklanmus olabilir. Ayrica
Akkaraman, Karayaka, Kivircik, Morkaraman ve
Anadolu Merinosu i¢in bildirilen (Sénmez ve ark.
1975, Colakoglu ve Ozbeyaz 1999, Koyuncu ve
ark. 1999, Dellal ve ark. 2000, Kigtk ve ark. 2000,
Girgen 2008, Garip ve ark. 2010) yapag: randimani
degerlerinden de yuksektit. Ramlic koyunlarda
yapagl randimant ortalamalart 1. ve 2. siirii icin %
78,46 ve 67,96 olup farklilik istatistiki bakimdan
o6nemli (p<0,001) bulunmustur. Birinci Ramlig
strtstinde elyaf uzunlugu ve kirli yapagi veriminin
yiksek olmasinin yapagt randimaninin artmasina
neden oldugu disinilmektedir. Ramli¢ koyunlarda
yapagl randimani ortalamalart 1,5; 2,5; 3,5 ve 4
tzeri yashlar icin sirastyla; % 74,62; 73,78; 72,87 ve
71,59 ’ur. Kigctk ve ark. (2000)’nin bildirimlerine
benzer sekilde yas gruplart arasindaki farklilik
istatistiki bakimdan 6nemli degildir.

Ttrkiye yerli koyun irklari icinde yagl kuyruklu ve
kiictik yapilt olarak ifade edilen Dagliclarda kirkim
sonu canlt agirlk genel ortalamasi 47,78 kg
bulunmustur. Bu deger aynt 1tk icin bildirilen
(Togay ve ark. 1960, Yalcin ve ark. 1972, Yalcin ve
Ayabakan 1977, Evrim 1978, Baspinar 1985, Demir
1989a, Demir 1995) degerlerden (30,4 - 39,7 kg)
yiksek olmustur. Dagliclarda belitlenen kirkim
sonu canli agirhk degerinin  daha  Gnceki
arastirmalarda bildirilenlerden yliksek olmasi bakim
ve besleme sartlarinin iyilestirilmesi ile agiklanabilir.
Ayrica  biyimenin  hizlandirilmasina  yonelik
yuritilen calismalarin canh agirlik artisina katks
sagladigr dustintilmektedir. Nitekim Afyonkarahisar
ilinde yuritilen “Daglhc Koyunlarinin Halk Elinde
Islaht” projesinde 6. ve 12. ay canlt agirligin yillar
igerisinde yiikseldigi bildirilmektedir (Kogak ve ark.
2016). Arastirmanin yapildigi 1. ve 2. stiride kirkim
sonu canlt agirlik ortalamalart 52,59 ve 42,96 kg
olarak tespit edilmistir. Birinci siiri merkez ilcede
bulunmakta olup 2. siiriiye gére bakim ve besleme
imkanlart daha iyidir. Dagliclarda kirkim sonu canlt
agirlik ortalamalart 1,5; 2,5; 3,5 ve 4 Uzeri yagh
koyunlarda sirasiyla; 42,33; 46,64; 49,43 ve 52,72 kg
olmus ve gruplar arasindaki farkliik 6nemli
(p<0,001)  bulunmustur. Bu durum, farkh
arastirmalarda  kirtkim sonu canlt agulhiga yasin
etkisinin 6nemli oldugu bildirimlerine (Elibol ve
Dag 2004, Unal ve ark. 2004) benzerdir.
Dagliclarda  belirlenen kirkim sonu canli agirlik
degeri Akkaraman (53,5-54,7 kg), Ivesi (52,9 kg)
Orta Anadolu Merinosu (60,05 kg) ve Actpayam
(54,6 kg) koyunlart icin bildirilenlerden (Unal ve
Akgapinar 2001, Elibol ve Dag 2004, Unal ve ark.
2004, Yiceer ve ark. 2010) dustktir. Dagle
koyunu yerli koyun irklart igerisinde kiigiik yapilt bir
itk olup beklenen bir durumdur.

Daglic  koyunlarda kirli yapagt verimi genel
ortalamast 1,63 kg olarak hesaplanmistir. Bu deger
farkli arastirmalarda Dagliclar icin bildirilen (Togay
ve ark. 1960, Yalcin ve ark. 1972, Yal¢cin ve
Ayabakan 1977, Bagpinar 1985, Demir 1989b,
Demir 1995, Tekerli ve ark. 2001) kirli yapagi
verimi deger (1,50-2,68 kg) araligindadir. Daglg
surtlerinde  belirlenen  kirli ~ yapagt  verimi
ortalamalart 1. ve 2. siirii icin 1,63 ve 1,62 kg olup
aralarindaki  farklilk istatistiki olarak Gnemli
degildir. Daglic koyunlarda kirli yapagt verimi 1,5;
2,5; 3,5 ve 4 tzeri yagllar icin sirasiyla; 1,81; 1,53;
1,55 ve 1,61 kg olmustur. Yas gruplart arasindaki
farklilik istatistiki bakimdan 6nemli (p<0,05) olup
3,5 yasina kadar kirli yapagi veriminde bir azalma
oldugu gorilmektedir. Farkli koyun irklarinda
yapilan calismalarda da kirli yapagt verimine yasin
etkisinin 6nemli oldugu bildirilmektedir (S6nmez
ve ark. 1975, Colakoglu ve Ozbeyaz 1999, Elibol ve
Dag 2004, Unal ve ark. 2004, Yildiz ve Denk 2006).
Daglic 1kt icin elde edilen kirli yapagt verimi
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Akkaraman, Ivesi, Karayaka, Kivirctk, Karacabey
ve Orta Anadolu Merinosu ile Acipayam
koyunundan disitk bulunmustur (Oznacar 1973,
Sénmez ve ark. 1975, Colakoglu ve Ozbeyaz 1999,
Koyuncu ve ark.1999, Unal ve Akgapinar 2001,
Elibol ve Dag 2004, Unal ve ark. 2004, Yildiz ve
Denk 2006, Gurgen 2008, Garip ve ark. 2010,
Yiiceer ve ark. 2010).

Daglic koyunlarda, lile uzunlugu genel ortalamast
9,84 cm bulunmustur. Bu deger, Dagliclar icin
bildirilen (Togay ve ark. 1960, Yalcin ve ark. 1972,
Yalcin ve Ayabakan 1977, Evrim 1978, Baspinar
1985, Demir 1989b, Demir 1995) lile uzunlugu
degerlerinden (12,28 - 22,71 cm) diguktir. Bu
durum bakim, besleme ve arastirmalarda kullanilan
yontem farkliigindan kaynaklanmis olabilir. Daglic
strtlerinde lile uzunlugu degerleri 1. ve 2. stirti icin
8,96 ve 10,72 cm olup farkhlik istatistiki bakimdan
6nemli (p<0,001) bulunmustur. Yas gruplarina
gbre Daglic koyunlarda lile uzunlugu ortalamalart
1,5; 2,5; 3,5 ve 4 Uzeri yaglilar icin sirastyla; 9,73;
9,73; 10,34 ve 9,56 co’dir. Unal ve ark. (2004)” nin
bildirimlerine  benzer sekilde lile uzunlugu
bakimindan yas gruplart arasindaki  farklihik
istatistiki olarak 6nemli degildir. Dagliclar icin
bulunan lile uzunlugu degeri Akkaraman, Kivircik,
Karacabey ve Anadolu Merinosundan yiksek,
Karayaka irkindan ise disiik olmustur (Ozcan
1970, Oznacar 1973, Sénmez ve ark. 1975, Dellal
ve ark. 2000, Yildiz ve Denk 2006, Giirgen 2008).

Daglic koyunlarda, elyat gercek uzunlugu genel
ortalamast 13,62 cm olarak tespit edilmistir. Bu
deger Karayaka, Ivesi ve Akkaraman icin bildirilen
elyaf uzunlugu degerlerinden diisik, Morkaraman
ve Anadolu Merinosu igin bildirilen degetlerden
yiiksek olmustur (Colakoglu ve Ozbeyaz 1999,
Koyuncu ve ark. 1999, Dellal ve ark. 2000, Kigiik
ve ark. 2000, Unal ve Akgapinar 2001, Elibol ve
Dag 2004, Gtrgen 2008). Elyaf gercek uzunlugu
ortalamalart 1. ve 2. strd icin 13,41 ve 13,82 ¢cm
olup farklilik istatistiki bakimdan 6nemli degildir.
Daglic  koyunlarda  elyaf  gercek  uzunlugu
ortalamalart 1,5; 2,5; 3,5 ve 4 tlzeri yaglilar icin
strastyla; 13,63; 12,82; 13,79 ve 14,23 cm’dir. Elyaf
gercek uzunlugu degeri 3,5 vyasindan itibaren
yikselmistir. Guirgen (2008) in bildirimlerine
benzer sekilde yas gruplart arasindaki farkliik
istatistiki bakimdan 6nemli degildir.

Daglic  koyunlarda, yapagt randimant genel
ortalamast % 73,75 ’dir. Bu deger, Demir (1995)
tarafindan Daglic yapagilari icin bildirilen % 66,4
ten yiksektir. Bu durum kullandan yOntem
farkliigindan ~ kaynaklanmis  olabilir.  Ayrica
Akkaraman, Karayaka, Kivircik, Morkaraman ve
Anadolu  Merinosu  yapagilart i¢in  bildirilen
(S6nmez ve ark. 1975, Colakoglu ve Ozbeyaz 1999,
Koyuncu ve ark. 1999, Dellal ve ark. 2000, Kigiik

ve ark. 2000, Gurgen 2008, Garip ve ark. 2010)
yapagl randimant degerlerinden de ytksektir.
Yapagt randimani ortalamalart 1. ve 2. strd icin %
74,69 ve 72,81 olup farklilik istatistiki olarak 6nemli
degildir. Daglic koyunlarda yapagt randimant
ortalamalart 1,5; 2)5; 3,5 ve 4 tlzeri yaslilar icin
strastyla; % 74,44; 78,10; 70,68 ve 71,78 olup
farklilik istatistiki bakimdan 6nemlidir (p<0,01).

SONUC

Sonug olarak Ramli¢ ve Daglic koyunlarda kirkim
sonu canlt agithigin daha Onceki calismalarda aymi
irklar icin bildirilen degetlerden yiiksek oldugu,
Ramli¢ rkinin orta irilikte ve Dagliclarin ise kiiciik
yapili oldugu soylenebilir. Elyaf ve lile uzunlugu
bakimindan ~ Ramlic  yapagilarinin  kumas
tretiminde, Daglic yapagilarinin ise hali sanayinde
kullanilabilecegi kanaatine varilmistir.
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ABSTRACT

The aim of this study is to identify some biochemical parameters levels in Anatolian buffaloes with
trichophytosis. The material occur forty Anatolian buffaloes divided in two groups, fifteen Anatolian buffaloes
placed in control group and remaining twenty five Anatolian buffaloes served as experimental group, diagnosed
as trichophytosis following clinical and microbiological examination. Serum produced from the blood taken out
the vena jugularis of all the Anatolian buffaloes. Serum aspartate aminotransferase (AST), alanine
aminotransferase (ALT), gamma-glutamyltransferase (GGT), total protein (TP), albumin (ALB), blood urea
nitrogen (BUN), total bilirubin (TBil) and creatine concentrations in the serum were measured by using
commercial kits. While Anatolian buffaloes with trichophytosis serum ALT and AST levels were found higher
(p<0.05) than the control group. BUN and creatine levels were found higher (p<0.05) in the control group.
Besides, there were no difference found between the groups regarding the TP, ALB, TBil and GGT
concentrations. As a result, while trichophytosis in Anatolian buffaloes causes ALT and AST concentrations to
increase, it decreases the BUN and creatine concentrations. It is thought that this situation takes place as a
result of the bad effect of trichophytosis on liver.

Keyword: Anatolian buffalo, trichophytosis, ALT, AST, BUN

Trikofitozisli Anadolu Mandalarinda Baz1 Biyokimyasal Parametrelerin Seviyeleri

oz
Bu calismanin amact trikofitozisli Anadolu mandalarinda bazi biyokimyasal parametrelerin  seviyelerinin
belirlenmesidir. Calismada kirk adet Anadolu mandast iki guruba ayrildi, on bes Anadolu mandasi kontrol
grubunda iken geriye kalan yirmi bes Anadolu mandasi ¢alisma grubunda yer alds, bu gruptaki hayvanlarda klinik
ve mikrobiyolojik olarak trikofitozis teshis edilmisti. Anadolu mandalarinin vena jugularislerinden alinan
kanlardan serum elde edildi. Serum aspartat aminotransferaz (AST), alanin aminotransferaz (ALT), gama-
glutamiltransferaz (GGT), total protein (TP), albumin (ALB), kan tire nitrojen (BUN), total bilirubin (TBil) ve
kreatin konsantrasyonlart ticari kitler kullanilarak 6l¢tildi. Trikofitozisli Anadolu mandalarinda serum ALT ve
AST konsantrasyonlart kontrol gurubundan daha yiksek (p<0.05) tespit edildi. BUN ve kreatin
konsantrasyonlart  kontrol grubunda daha yiksekti (p<0.05). Ayrica TP, ALB, TBil ve GGT
konsantrasyonlarinda gruplar arasinda farkldik yoktu. Sonug olarak trikofitozis, Anadolu mandalarinda ALT ve
AST konsantrasyonlarint ylikseltirken, BUN ve kreatin konsantrasyonlarint distirdi. Bu durumun trikofitozisin

karaciger tizerinde olusturdugu olumsuz etkiden kaynaklandigi distintilmektedir.
Anahtar kelimeler: Anadolu mandast, trikofitozis, ALT, AST, BUN

To cite this article: Kabu B. Koca H.B. The Levels of Some Biochemical Parameters in Anatolian Buffaloes With Trichophytosis. Kocatepe
Vet ]. (2018) 11(2): 156-159.
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INTRODUCTION

Trichophytosis is a group of outside infection of
keratinized tissues such as leather, bristle, feather
and hoofs in humans and animals (Aslan et al.
2010, Kabu and Sayin 2016). Kabu and Sayin
(2016) reported that Anatolian buffaloes was
trichophytosis. The infection causes
dermatophytosis, wholemeal, topical alopecic,
circle, intense, whitish and erythematous lesions
were sighted all body, specially in the head and
neck area in Anatolian buffaloes, this situation
resulting in important economic damage because
the infection contaminates from one buffalo to
other very quickly once it arrive the buffaloes herd
(Kabu and Sayin 2016, Birdane and Kabu 2018).
Trichophytosis, widely known as ringworm,
majotly occurs from Trichophyton verrucosum
and Trichophyton mentagrophytes (Scott 1994).
The infection mostly contaminates with the contact
to infected and susceptible animals or because of
defiled mediums like bedding or walls (Scott 1994).
Trichophytosis which is also known as Ringworm
is a mycotic infection of keratinized tissues
resulting in zoophilic dermatophytes in humans
and animals (Efuntoye and Fashanu 2001,
Biberstein and Hirsh 2004, Krakhecke et al. 2005).
It is characterized by the thickening of Ruminant
epithelial layer and hair loss due to infection
(Cenesiz et al. 2007). Whole domestic animals are
susceptible to Trichophytosis infections (Yilmazer
and Aslan 2010). Trichophytosis is also epidemic
and zoonotic infection (Papini et al. 2009, Yilmazer
and Aslan 2010). Fungal spores can survive 2-3
years (Gudding and Lund 1995). Consequently,
teen, poor and immunosuppressive animals are
supposably to be infected. As some researchers
reported that Trichophytosis altered some
biochemical parameters in ruminants (Yildirim et
al. 2010), some others reported that it did not cause
any changes (Arslan et al. 2007). Our study aimed
to determine the changes caused by trichophytosis
in biochemical parameters at Anatolian buffaloes.

.MATERIALS and METHODS

Animal and Biochemical Analysis

In this study the material take place of twenty five
Anatolian buffaloes clinically and microbiologically
diagnosed as trichophytosis and fifteen healthy
Anatolian buffaloes. In clinical examinations of
Anatolian  buffaloes  with trichophytosis,
wholemeal, topical alopecic, circle, intense, whitish
and erythematous lesions were sighted all body,
specially in the head and neck area in anatolian
buffaloes. There were not any skin lesions on the
healthy animals. Serum aspartate aminotransferase
(AST), gamma-glutamyltransferase (GGT), alanine
aminotransferase (ALT), total protein (TP),

albumin (ALB), blood urea nitrogen (BUN), total
bilirubin (TBil) and creatine concentrations in the
serum were measured by using commercial kits.

Sampling and Mycological Analysis

Skin and hair samples collected from the lesion
Dermatophytosis in  Anatolian buffaloes were
cultured in Saboraud Dextrose Agar with 0,5%
Chloramphenicol ~ (CM0041).  Cultures were
incubated at 20 °C for 7 days. At the end of the
incubation, growing colonies were taken on a loop
and lam, and stained with Malachite green. Having
been examined under a light microscope, the
preparations were typed according to their hyphae
structures and colony morphology (Koneman and
Roberts 1985).

Statistical Analysis.

Statistics was used for data analyses. The Mann-
Whitney U-test used to compare mean differences
between groups. A Wilcoxon signed-rank test
performed after a Friedman test to determine
where significance occurred within group variables.
A significance level of p< 0.05 used. To avoid type
1 alpha errors, Bonferroni correction used for the
Wilcoxon signed-rank test.

RESULTS

In clinical examinations of Anatolian buffaloes
with trichophytosis; wholemeal, topical alopecic,
circle, intense, whitish and erythematous lesions
were sighted all body, specially in the head and
neck area. Skin and hair samples were examined
under a light microscope, the preparations typed
according to their hyphae structures and colony.
While Anatolian buffaloes with trichophytosis
serum ALT and AST levels found higher (p<<0.05)
than the control group. BUN and creatine levels
found higher (p<0.05) in the control group.
Besides, there were no difference found between
the groups regarding the TP, ALB, TBil, GGT
concentrations (Table 1).

DISCUSSION

Trichophytosis is a group of outside infection of
keratinized tissues such as leather, bristle, feather
and hoofs in humans and animals (Aslan et al.
2010, Kabu and Sayin 2016). Kabu and Sayin
(2016) reported that Anatolian buffaloes was
trichophytosis. The infection causes
dermatophytosis, wholemeal, topical alopecic,
circle, intense, whitish and erythematous lesions
were sighted all body, specially in the head and
neck area in Anatolian buffaloes, this situation
resulting in important economic damage because
the infection contaminates from one buffalo to
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other very quickly once it arrive the buffaloes herd
(Kabu and Sayin 2016, Birdane and Kabu 2018).

In our study it was indicated that TP, ALB, TBil,
GGT levels were numerically decreased in control
groups. These were not statistically significant.
Yildirim et al. (2010) did not determine any
variations in total protein (TP) and albumin (ALB)
levels in ruminants with trichophytosis while they

found that the uric acid level was higher in the
control group. And some researchers reported that
there was no significant difference between
dermatophytosis and control groups in total
protein and albumin levels (Karapehlivan et al.
2007); these findings correspond to ours.

Table 1. The concentrations of some biochemical parameters in the serum of control and trichophytosis

groups.

Tablo 1. Kontrol ve trikofitozis gruplarinin serumlarindaki bazit biyokimyasal parametrelerin konsantrasyonlari.
Parameters Control Trichophytosis r

(meantSD) (meantSD)

ALT (U/L) 47.65%3.05 67.15%3.84 0.002
AST (U/L) 105.4317.04 172.32+6.70 0.000
BUN (mg/dl) 31.38%1.10 24.41£1.05 0.001
Creatine (mg/dl) 1.28%0.05 0.92+0.03 0.000
GGT (U/L) 13.75+1.35 16.15+1.13 0.242
TP (g/dl) 64.38£0,66 64.40£1.13 0.938
ALB (g/dl) 33.84£0.76 34.80£1.80 0.311
Thil (mg/dl) 0.13+0.15 0.20+0.34 0.511

Nweze (2011) reported that trichophytosis is
occasioned by  fungi in  the  genera
Epidermophyton, Microsporum and Trichophyton.
There are three ecological groups of trichophytosis:
anthropophilic (mostly associated with humans),
zoophilic (associated with animals) and geophilic
(found in the soil). But, anthropophilic species
have been found to cause infections in animals.
Arslan et al. (2007) reported that no changes
occured in AST, ALT, BUN and creatine levels in
the cattle with trichophytosis. And in other studies
at a horses with dermatophytosis, there was no
significant difference between dermatophytosis and
control groups in AST, ALT and GGT (Ural K et
al. 2009). In our study, on the other hand, creatine
level was found to be high in the control group
while AST and ALT levels were high in Anatolian
buffaloes with trichophytosis.

The results indicated that trichophytosis in
Anatolian buffaloes increased ALT and AST
concentrations whereas it reduced BUN and
creatine concentrations. It has been deduced that
this might have resulted from trichophytosis
negative effect on the liver.
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oz

Paratiberkiloz, Mycobacterium avium subsp. paratubercnlosis’in neden oldugu, baslica sigirlari etkileyen kronik seyirli,
bulasict ve Sliimcil bir hastaliktir. Hastalitk uzun dénem bir subklinik evreye sahiptir. Bu evrede etken hasta
hayvanlar tarafindan saglikli hayvanlara bulastirilabilir. Hastalik siit sigir1 isletmelerinde ciddi ekonomik kayiplara
yol acar. Yam sira, paratiiberkiiloz olast zoonotik karakterde bir hastalik olup, insanlarda gézlenen Crohn’s
hastaliginin  temelinde rol oynayabilecegi bildirilmektedir. Tirkiye de bu hastaligin varligt uzun ydlardir
bilinmektedir. Sunulan ¢alismada ilkemiz siit sigir yetistiriciligi acisindan 6nem arz eden Kirklareli yoresinde
subklinik paratiiberkiiloz prevalansinin belirlenmesi hedeflendi. Antikor tespiti serum 6rneklerinde ELISA
yontemiyle yapildi. Calisma materyalini optimal siit verimine ve canli agirhiga sahip, klinik olarak saghkl, yaslart
3-4 arasinda degisen, 400 multiparoz Holstayn siit sigir1 olusturdu. Calisma kapsaminda, Kirklareli merkez dahil
olmak tzere, sekiz farkli ilcede toplam 23 isletmeden randomize O6rnekleme gerceklestirildi. Arastirma
sonucunda, Kirklareli yoresi stt sigirlarinda subklinik paratiberkiilozun seroprevalanst %1.5 pozitif, %1.5
stpheli ve %97 negatif olarak tespit edildi.

Anahtar Kelimeler: Paratiiberkiilozis, Johne hastaligi, Tiiberktloz, ELISA, Trakya bolgesi.
Seroprevalence of Subclinical Paratuberculosis in Dairy Cattle in Kirklareli Region

ABSTRACT

Paratuberculosis is a contagious, chronic and deadly disease affecting the primary cattle produced by
Mycobacterium avium subsp. Paratuberculosis. It has a long-term subclinical phase. In this period, the disease can be
transmitted to healthy animals by the patients. It raises important economical losses in dairy cattle farms. It is
also reported that paratuberculosis is zoonotic and plays a key role in Crohn's disease observed in humans.The
condition of the disease in Turkey has been known for many years. Purpose of this study was to define the
prevalence of subclinical paratuberculosis in Kirklareli region which is important in terms of milk cattle
breeding. Antibody detection was done by ELISA in serum samples. The research animal material consisted of
400 multiparous Holstein dairy cattle with optimal milk yield and live weight, clinically healthy, aged 3-4 years.
Within the scope of the study, a total of 23 farms were randomly sampled in eight different districts, including
the Kirklareli center. As a result of the present study, the seroprevalence of subclinical paratuberculosis was
1.5% positive, 1.5% suspected and 97% negative in Kirklareli region in dairy cattle.

Keywords: Paratuberculosis, Johne’s disease, Tuberculosis, ELISA, Thrace region.
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GIRIS

Paratiiberkilozis (pIB), Mycobacterinm avium subsp.
paratuberculosisin - (MAP) yol actigi  kronik bir
hastaliktir. Ciddi ekonomik kayiplara neden olan
MAP son derece bulasicidir. Neonatal dénemden
itibaren hayvanlar enfekte olabilmekle birlikte,
klinik olgulara daha ¢ok 2-6 yas arasinda rastlanir
(Alibasoglu ve ark. 1969, Cetinkaya ve ark. 1997,
Osterstock ve ark. 2010). Enfekte hayvanlarin
ortalama %11 Olirken, %50’si subklinik hasta
olarak hayatina devam eder. Bu hayvanlarda dikkati
ceken tek bulgu ise verim kaybidir (Andrews 1992).
Enfeksiyonun erken déneminde enfekte hayvanlar
surtideki genclere ve saglikli bireylere etkeni
bulastiritlar  (Baumgartner ve Khol 20006). Hasta
hayvanlarin siitleri ve digkilariyla yaydiklar etkenler
dis ortamda uzun stre canliligini  koruyabilir.
MAP’1n enfekte hayvanlardan insanlara bulasik su,
et ve siit Urlnlerinin titketilmesiyle bulasabilecegi
de rapor edilmistir. MAP’1n insanlardaki Crohn’s
hastaliginin etiyolojisinde rol aldig1 arastirmacilar
tarafindan da 6nemle ifade edilmektedir (Pickup ve
ark. 2004, Nakase ve ark. 2000). Etkenin
pastdrizasyon prosesine direncli olmast nedeniyle,
sit ve sut Urlinleriyle insana bulas riski hastalikta
subklinik evreyi bilhassa 6nemli kidmakta ve bu
doénemde  teshisin = Onemini  arttirmaktadir
(Getinkaya ve ark. 1997, Cetinkaya ve ark. 2000,
Yildirim ve Civelek 2013).

Paratiberkiloz olgularina her kitada rastlanimakta
ve prevalanst bolgesel ve tlkesel olarak farklilik
gosterebilmektedir. Avustralya’nin bazi bolgelerinin
ari ve Isvec’te ise yayginligin nadir oldugu
bildirilmistir. Bazi arastirmalarda pTB prevalansi
Almanya’da %84.7, ABD’de %50, Danimarka’da
%47, Kanada’da %43 olarak rapor edilmistir
(Collins ve ark. 1994, Jakobsen ve ark. 2000, Van
leeuwen ve ark. 2001, Hacker ve ark. 2004,
Holmstrém ve Stenlund 2005). Ulkemiz agisindan
ise; Orta Anadolu’daki sigirlarda paratiiberkiilozun
seroprealanst sirastyla %2.3 ve %2.7 olarak ortaya
konmustur (Vural ve Atala 1988). ELISA
yontemiyle Ulke genelinde yapilan diger bir
calismada ise hastaligin yayginlhigr %4.6 olarak rapor
edilmistir (Atala ve Akgay 2001). Kars ilinde sigirlar
tzerinde yuritilen bir arastirmanin  sonuglart
prevalansin; %3.5 ve ciftlik bazinda ise %41.6
oldugunu géstermistir (Makav ve Gokee 2013). Bir
diger arastirmada ise Usak da stt sigirlarinda digki
ve sit Orneklerinde, PCR teknigi ile elde edilen
prevalans degerleri sirasiyla %20 ve %17.5 olarak
bildirilmistir (Yiddirtm ve Civelek 2013). Manisa
yoresi sit sigirlarinda yapilan bir ¢alismada ise
subklinik paratiiberkiilozun seroprevalanst %04.6
olarak rapor edilmistir (Berberoglu ve Civelek
2016). ELISA; MAPa karst gelisen 6zel
antikorlarin  belirlenmesi  ile  paratiberkiiloz

tanisinda en yaygin ve etkili olarak kullanilan
yontemdir (Kalis ve ark. 1999). Bu metotla, sahada
yapilan calismalarda enfekte hayvanlarin %80’inin
daha klinik semptom gostermeden teshis edildigi
ettigi  rapor edilmektedir. Yontem, heniz
diskilariyla etkeni sagmayan hayvanlarin ise %065’ini
tespit etmistir (Jubb ve ark. 2004).

Sunulan bu ¢alisgmada Kirklareli yoresinde ELISA
metodu kullanilarak subklinik paratiiberkiilozun
prevalansinin  ortaya konmast  hedeflenmistir.
Arastrmamizin  ilgili bolge ve tlke genelinde
hastaliga  karsi  etkili kontrol  stratejilerinin
gelistirilmesine  katki  saglayacagi distuntlmekle
birlikte, subklinik pTB’nin teshisi ile bu hastaliga
bagli uzun doénemde gelisebilecek olast verim
kayiplarinin 6niine gegilmesi de saglanacaktir. Bu
durumun ekonomik acidan Ulkemiz icin oldukca
Onem arz ettigi disinilmektedir.

MATERYAL VE METOT

Sunulan arastirmanin hayvan materyali; Kirklareli il
merkezi ve ilgelerinde (Kurklareli Merkez; 3,
Babaeski; 3, Lileburgaz; 3, Vize; 4, Demirkdy; 2,
Pehlivankdy; 4, Kofcaz; 1, Pinarhisar; 3) stt sigirt
yetistiriciligi ~ yapilan 23  isletmeden rastgele
6rnekleme  yontemiyle secildi. Ornek  dagilim;
Kirklareli Merkez, n=84; Lileburgaz, n=50;
Babaeski, n=060; Vize, n=45; Pehlivankdy, n=43;
Pinarhisar, n=50; Kofcaz, n=40; Demirkdy,
n=28dir. Calisma materyalini; siklik faaliyetleri
devam eden, Onceki laktasyon dénemlerinde
periparturient hastalik (deplasman, ketosis, retentio,
hipokalsemi  vb.) gecirmemis, paratiiberkiloz
yonunden agtlanmamus, klinik olarak saglikli, yas,
canli agirhk ve ginlik sit verim ortalamalar
strastyla;  3.65£0.48 i, 600.53%£34.88 kg ve
27.55%2.75 It. olan 400 multiparoz Holstayn irki
st sigirt olusturdu. Materyali olusturan her bir
sigirdan biyokimya tiplne kan Srnekleri alindi ve
santrifiij edilerek kan serumlart ¢ikarildi. Elde
edilen Ornekler analiz zamanina kadar -20 °C de
saklandi.  Seroprevalans tayini ELISA [Idexx
Paratuberculosis Screening Ab Test, RefPO7130-5]
metodu kullanilarak gerceklestirildi. ~ Orneklerde
Olctimler, BIOTEK ELX800, USA marka ELISA
okuyucu cihazda 450 nm dalga boyunda
gerceklestirildi. Pozitif (P) ve negatif (N) kontrol
serumlarina ait optik dansite (OD) degetlerinin
aritmetik ortalamast (ortalama P, ortalama N)
hesaplandi. Her bir serum 6rnegi icin S/P degeri;
S/P=(OD-ortalama N)/(ortalama P-ortalama N)
formult ile degetlendirildi. S/P <0.60 ise 6rnek
negatif, S/P 20.70 ise 6rnek pozitif ve S/P=0.6-0.7
arasinda ise 6rnek stpheli olarak kabul edildi. Yas,
canh agithk ve bir 6nceki laktasyon st verimi
degerlerinin  istatistik  hesaplanmasinda  non-
parametrik 1 Sample (K-S) testi (SPSS 16.0 for
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Windows) kullanildi. Bu arastirma AKUHADYEK
14.06.2016 tarih ve 49533702/107 sayili onay1
cercevesinde gerceklestirilmistir. Sunulan arastirma
Vet. Hekim Banu Karakag’in yitksek lisans tezinden
(AKU Saglik Bilimleri Enstitiisti, 2017-019) derive
edilmistir.

BULGULAR

Calisma kapsaminda; totalde 6 sigir pozitif, 6 sigir
stipheli ve 388 sigir ise negatif olarak belirlendi.
Pozitif ve siipheli hayvan oranlart %1.5 ve negatif
hayvan orani ise %97 olarak hesaplandi. Sonuglar
Tablo 1’de verilmistir.

Tablo 1. Kirklareli yoOresi subklinkk pTB
seroprevalansi
Table 1. Kirklareli regional subclinical pTB
seroprevalence

. n

fige -y ® e 0
Pehlivankdy 43 - - 43
Pinarhisar 50 2 1 47
Merkez 84 1 1 82
Vize 45 1 2 42
Babaeski 60 - - 60
Lileburgaz 50 - 1 49
Kofcaz 40 1 1 38
Demirkoy 28 1 - 27
TOTAL 400 6 6 388

(%l5)  (%l5)  (%97)

n; Hayvan sayist, (+); pozitif olgu sayist, (-); negatif olgu sayisi,
(?); stipheli olgu say1st

n; Number of animals, (+); positive cases, (-); negative number
of cases, (?); number of suspicious cases

TARTISMA VE SONUC

Parattiberkiloz ve neden oldugu verim kayiplari ve
yant sira saglik acisindan bu hastaligin sahip oldugu
zoonotik potansiyel bilinmesine ragmen tlkemizde
bu hastaligin yayginlig Gizerine yiriitilmis genel ve
bélgesel bilimsel arastirma sayiart stnirhdir (Vural
ve Atala 1988, Cetinkaya ve ark. 1999, Ikiz ve ark.
2005, Civelek ve ark. 2009, Oztirk ve ark. 2010,
Makav ve Gokee 2013, Yildirim ve Civelek 2013).

Sunulan arastirmada yogun olarak siit sigir1 bakim
ve beslemesi yapilan Kirklareli yoresinde subklinik
paratiiberkiilozun  prevalanst  arastirlmis  ve
calismamizda, hedef popiilasyon olarak iki yas tstii
sut sigirlart secilmistit. MAP glclit bir hiicre ici
patojen olup, makrofaj hiicreleri icerisinde uzun
sire  canli  kalabilmektedir.  Enfeksiyonun
gelismesiyle birlikte kandaki antikor seviyesi artar.
Enfeksiyonun ilerlemesi uzun zaman aldigindan
dolayr iki yasin alundaki sigirlarda etken teshisi
zordur. Bu sebeple teshis icin Ozellikle kan

serumunun kullanildigs calismalarda, iki yastan daha
kiictik sigirlar - materyal olarak tercih
edilmemektedir. Yapilan bazi ¢alismalarda bu
yastaki hayvanlarda ELISA testinin spesifitesi ve
sensitivitesinin disitk oldugu ortaya konmustur. Tki
yasin altindaki sigirlarda pTB  seroprevalansinin
degerlendirildigi bu c¢aligmalarda elde edilen
sonuglar bu durumu desteklemektedir (Cetinkaya
ve ark. 2000, Nielsen ve Toft 2009, Diequez ve ark.
2009, Oztiirk ve ark. 2010).

Baslica digki ve siit ile yaylim gosteren MAP
subklinik ~ dénemdeki  hayvanlardan  saglikl
hayvanlara bulasma egilimindedir (Moghadam ve
ark. 2010). Yan sira enfeksiyon dogumdan hemen
sonta ve neonatal donemde de bulagabilir. Bu
dénem buzagilarin enfeksiyona karst en duyarlt
olduklari zaman dilimidir. Kontamine meme basi,
st ve kolostrum etkenin bulagsmasinda baslica rol
oynar (Cetinkaya ve ark. 1997, Cetinkaya ve ark.
2000). Bu nedenle paratiiberkilozun
seroprevalansinin subklinik dénemde belirlenmesi
sirli yonetimi ve sagligl acisindan son derece
6nemlidir (Nielsen ve Toft 2009, Oztiirk ve ark.
2010, Yildirim ve Civelek 2013).

Trakya bolgesinde pTB prevalanst ile iliskili bugiine
kadar yiritilmis iki farklt arastirma raporuna
rastlanmistir. Tkiz ve ark. (2005) iki yas ve tzeri
sigirlardan rastgele 6rnekleme yontemi ile segilmis
96 diski 6rnegini Outher PCR yontemi ile taramis
ve Trakya bolgesinde paratiiberkiloz etkenine
rastlanmadigini rapor etmislerdir. Bu arastirmada
diski  Orneklerinin - Trakya bolgesindeki  farkh
ciftliklerden toplandigt rapor edilmis olmakla
birlikte, kesin cografi bildirim (@1, il¢e vb.)
yaplmamistir.  Ozpmar  ve ark. (2015) ise
aragtirmalarini Edirne ili Kesan ilcesi koylerinde
yuritmisler ve calisgmalarinda, 30 stt isletmesinde
iki yas ve tUzeri sigirlardan elde edilen 270 disks
Ornegini ve bu koylerdeki siit tanklarindan toplanan
45 siit  Ornegini  degerlendirmiglerdir.  Tlgili
arastirmada alinan 6rneklerde  MAP  genomuna
rastlanmadigini arastirmacilar tarafindan
bildirmektedit. Tarafimizca sunulan bu arastirmada
ise; Kirklareli Merkez ilce dahil olmak tzere, sekiz
farklt ilcede 23 farkli ciftlikten randomize olarak
secilmis 400 stit sigiindan  serum  6rnekleri
toplanmis ve ELISA yontemi ile subklinik pTB
varligi yoninden analiz edilmistit. Sunulan bu
calismada, Kirklareli yoresi stit sigirlarinda subklinik
paratiberkiilozun  seroprevalanst  %1.5 olarak
belitlendi. Bu sonuca ilaveten; total
degerlendirmede alti hayvan stupheli (%1.5) ve 388
hayvan ise negatif (%97) olarak degerlendirildi.

Yapilan c¢alismalarda ciftlik prevalansina yeteri

kadar O6nem verilmedigi gOriilmektedir. Bir
isletmede tek bir hayvanda bile etkenin tespit
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edilmis olmast bulas riskini olduk¢a arttirmaktadir.
Bu cercevede Oztiitk ve ark. (2010) Burdur
yoresinde yaptiklart bir calismada hastaligin ciftlik
prevalansini %58 olarak rapor etmislerdir. Makav
ve Gokee (2013) ise Kars yoresinde yurittikleri
arastirmada c¢iftlik prevalansini %41.6 olarak ortaya
koymuslardir. Bu verilere gbre bir genelleme
vapilirsa,  degerlendirilme  yapilan  bireysel
isletmelerin  yaklasitk yarisinda paratiiberkiilozun
tespit edildigi rahatlikla sOylenebilir. Avrupa
tlkelerinde yapilan arastirmalarda ise bu hastaligin
ciftlik yaygmnligr %0 ila 75 arasinda bildirilmektedir
(Diequez ve ark. 2009, Nielsen ve Toft 2009,
Pozzato ve ark. 2011). Paratiiberkilozun prevalans
artisinin giftlikteki hayvan sayistyla dogru orantili
oldugu da baz aragtirmacilar tarafindan ileri
siiriilmektedir (Nielsen 2008, Oztiirk ve ark. 2010,
Pozzato ve ark. 2011). Sunulan bu arastirmada
toplam 23 farkls ciftlikten 6rnekleme yapilmis olup,
4 ciftlikte birer hayvanda ve bir ciftlikte ise iki
hayvanda etken tespit edilmistir. Calismamizda elde
ettigimiz bu veriler sonucunda, sadece pozitif
sonug veren hayvanlar bazinda, Kirklareli bolgesi
icin ciftlik prevalanst %21.74 olarak ortaya
konmustur.

Trakya ast tampon bolgesi olmast nedeniyle
tlkemiz hayvanciligi acisindan stratejik bir dneme
sahiptir. Ttrkiye genelinde daha 6nce rapor edilmis
prevalans aragtirmalar ile karsilastirddiginda, bu
calismada elde edilen sonugclar; Kirklareli yoresinde
seroporzitif hayvan sayisinin (%1.5) oldukca disik
oldugunu ortaya koymaktadir. Bununla birlikte;
hastahigin yayginhginin diisiik olmast
paratiberkiilozun bu yorede hayvancilik acisindan
olast ~ bir  tehdit  olusturdugu  gercegini
degistirmemektedir. Hastaliktan ari ¢tkan ilgelerin
korunmast ve seropozitif bolgelerin hastaliktan
climine edilmesi adina ¢alismalarin yapilmasi insan
sagligl, tlke ekonomisi ve siit sigirciiginin kalitesi
acisindan 6nem arz eder.

Subklinik hasta hayvanlarin tespiti, hastalig saglkl
hayvanlara bulastirma egiliminden dolayt 6nemlidir.
Etkenin past6rizasyona karst direnci ve zoonotik
potansiyeli gbz 6ntnde  bulunduruldugunda
(Chiodini ve Her-Taylor 1993, Grant ve ark. 1996)
subklinik paratiiberktilozun halk sagligi acisindan
da 6nem arz ettigi sOylenebilir. Sunulan bu calisma
sonuglary,  subklinik  paratiiberkillozun  dlke
ckonomisi ve insan sagligi acisindan neden
olabilecegi zararlarin ortaya konmasina yonelik
ulusal dizeyde, c¢ok fazla isletme ve hayvan
materyalinin  degerlendirilecegi, kapsamli  bir
calismanin gerekliligine vurgu yapmaktadur.

KAYNAKLAR

Alibagsoglu M, Demirer F, Yiicel N.
Paratiiberkiilozda  Alerjik  Reaksiyonlarin
Patolojik  Bulgularla Uygunluk Derecesi
Uzetine Aragtirma. A.U. Vet. Fak. Derg.
1969; 16:236-256.

Andrews AH. Bovine Medicine: Blackwell
Scientific Publication LLondon. 1992.

Atala N, Akcay E. Turkiye genelinde sigir
paratiberkiilozu prevalansinin  ELISA ile
arastirilmast, Etlik Vet Mikrobiyol Derg. 2001,
12:39-48.

Baumgartner W, Khol JL. Paratuberculosis
(johne disease) in Ruminants ongoing story.

Slow vet res. 20006; 43:5-10.

Berberoglu M, Civelek T. Seroprevalence of
Subclinical Paratuberculosis in Dairy Cattle
in Manisa Region of Turkey. Kocatepe et |.
2016; 9(3):194-196.

Chiodini R]J, Hermon-Taylor J. The thermal
resistance of Mycobacterium
paratuberculosis  in  raw milk under
contidions simulating pasteriuzation. | Vet
Diagn Invest. 1993; 5:629-631.

Civelek T, Celik HA, Ozenc E, Avcl G, Kav K|
Cing1 CC, Yimaz O. Effects of PCR-
confirmed subclinical paratuberculosis on

retinol and §-carotene levels in dairy cattle.
Arch Med 17et. 2009; 41:281-284.

Collins MT, Socket DC, Goodger WJ. Herd
prevalence and geographic distribution of,
and risk factors for bovine paratuberculosis
in Wisconsin. | Am VetMed Assoc. 1994;
204:636-41.

Cetinkaya B, Erdogan HM, Morgan KL. Risk
factors for Bovine Paratuberculosis. II. The
multiple analysis of risk ractors for Bovine
Paratuberculosis. Turk | Vet Anim Sei. 1997,
21:303-3006.

Cetinkaya B, Ergan K, Harbour DA, Morgan
KL. An abattoir-based study of the
prevalence of subclinical Johnes disease in
adult cattle in south west England. Epideniol.
Infect. 1999; 116:373-379.

Cetinkaya B, Muz A, Eertas HB, Ongor H,
Sezen 1Y, Gulcu HB. Siit ineklerinde
Paratiiberkilloz  prevalansinin  Polimeraz

Zincir Reaksiyonu (PZR) ile saptanmast.
Turk ] Vet Anim Sci, 2000; 24:371-379.

Diequez FJ, Gonzales AM, Menendez S, Vilar
M]J, Sanjuan ML, Yus E, Arnaiz I.
Evaluation of four commercial serum
ELISA for detection of Mycobacterium

163



avium subsp. paratuberculosis infection in
dairy cows. Vet J. 2009; 180:231-235.

Grant IR, Ball HJ, Negll SD, Rowe MT.
Inactivation of Mycobacterium
paratuberculosis  in  cows milk at

pasteurization temperatures. Appl. Environ.
Microbiol. 1996; 62:631- 630.

Hacker U, Huttner K, Konoe M.
Untersuchungen zufr serologischen
Privalenz und zu Risikofaktoren der
Paratuberkulose in Milchviehbetrieben in
Mecklenburg  Vorpommern. Ber/  Miinch
Tierdrzt! Wochenschr, 2004; 117:140-144.

Jakobsen MB, Alban L, Nielsen SS. A cross-
sectional study of paratuberculosis in 1155
Danisch dairy cows. Prev Vet Med. 2000;
46:15-27.

Jubb TF, Sergeant ES, Callinan AP, Galvin J.
Estimate of the sensitivity of an ELISA used
to detect johne’s disease in Victorian dairy
cattle herds. Awust Vet j. 2004; 82:569-573.

Kalis CH]J, Hesselink JW, Barkema HW.
Comparison of culture of individual and
strastegically pooled bovine faecal samples
for ~ Mycobacterium  avium  subsp.
paratuberculosis. In: Manning EJB, Collins
MT, eds. Proceedings of the 6th
International Colloquium on
Paratuberculosis.  pp  344-8.  Madison,
Wisconsin. 1999.

Makav M, Gokge E. Kars Yoresi Sigirlarinda
Subklinik Paratiiberkiilozun Seroprevalanst.
Kafkas Univ. Vet. Fak. Derg. 2013;
19(5):913-916.

Moghadam MT, Sarv S, Moosakhani F, Badue
A. Detection of Mycobacterium avium
Subspecies paratuberculosis in Milk and
facel Samples in Dairy Cattle by PCR and
Nested-PCR. Journal of Animal Veterinary
Avances. 2010; 9(24):3055-3061.

Nakase H, Nishio A, Tamaki H. Specific
antibodies against recominant protein of
insertion element 900 of Mycobacterium
avium  subspecies  paratuberculosis  in

Japanese patients with Crohn’s disease.
Inflamm Bowel Dis. 2006; 12:62-69.

Nielsen SS. Transitions in diagnostic tests used
for detection of Mycobacterium avium
subsp. paratuberculosis. Vet Microbiol.
2008; 132:274-282.

Nielsen SS, Toft NA. Reivew of prevalence of
paratuberculosis in farmed animals in
Europe. Prev. Vet Med. 2009; 88:1.14.

Osterstock JB, Sinha S, Seabury CM, Cohen
ND. Effect of classifyingdisease states in

genetic association studies for
paratuberculosis. Prev Vet Med. 2010; 95:41-
49.

Oztiirk D, Pehlivanoglu F, Tok AA, Gunlu S,
Guldal1 Y, Turutoglu H. Seroprevalence of
paratuberculosis in the Burdur province
(Turkey), in dairy cattle using the enzyme
linked immunosorbent assay (ELISA). Lsrae/
] Vet Med, 2010; 65:53-57.

Ozpinar H, Tekiner IH, Karaman O, Kurt Y.
Investigation of Mycobacterium —avium
subsp. patratuberculosis (MAP) in Fecal and
Bulk Milk Samples from Dairy Farms in
Thrace Region of Turkey. Kafkas Univ 1 et
Fak Derg. 2015; 21(2):247-252.

Pickup RW, Rhodes G, Arnott S.
Mycobacterium avium subspecies
paratuberculosis in the catchment aera and
water of the river Taff in 11. South Wales,
United Kingdom, and its potential
relationship to clustering of Crohn’s disease
in the city of Cardiff. Appl Environ
Microbiol. 2004; 71:2130-2139.

Pozzato N, Capello K, Comin A, Toft N,
Nielsen SS, Vicenzoni G, Arrigoni N.
Prevalence of paratuberculosis infection in
dairy cattle in Northern Italy. Prev Vet Med.
2011; 102:83-86.

Van Leeuwen, JA, Keefe GP, Tremblay R.
Seroprevalence of infection with
Mycobacterium avium subspecies
paratuberculosis, bovine leukemia virus and
bovine viral diarrhea virus in Maritime
Canada dairy cattle. Can Vet J. 2001; 42:193-
8.

Vural B, Atala N. Serological study on bovine
paratuberculosis in central Anatolia using
the microcomplement fixation and tube
complement fixation tests. Etlik Vet
Microbiol Derg. 1988; 6:87-97.

Yildirim, D, Civelek T. Prevalence of subclinical
paratuberculosis in dairy cattle in Usak
Region. Kafkas Univ 1’et Fak Derg. 2013;
19(1):121-126.

164



Kocatepe Veterinary Journal

Kocatepe Vet ] (2018) 11(2): 165-172
DOI: 10.30607/kvj.394088 RESEARCH ARTICLE

Submittion: 13.02.2018 Accepted: 12.04.2018 Published Online: 18.04.2018

Endosiilfan ve C Vitamini Uygulamalarinin Erkek Yeni Zellanda
Tavsanlar1 Uzerindeki Etkisi

Ozlem YILDIZ GULAY!, Tiilay BUYUKOGLU?, Fatma Sefika HATIPOGLU™,
Mehmet Siikrii GULAY!

"Mehmet Akif Ersay Universitesi, Veteriner Fakiiltesi, Fizyoloji Anabilim Daly
2Mehmet Akif Ersoy Universitesi, Veteriner Fakiiltesi, Biyokimya Anabilim Dalr

*Corresponding author e-mail: offermann.sefika@googlemail.com
oz

Calismamizda endostilfan uygulamasi yapilan erkek Yeni Zellanda tavsanlarinda C vitamini (VitC) ilavesinin bazt kan ve
biyokimyasal parametreler ile oksidan-antioksidan denge tizerine diizeltici etkisinin arastirtlmast amaclanmistir. Bu amagla,
yaslari 6 ile 8 ay arasinda degisen 24 tavsan, her grupta 6 tavsan olacak sekilde, rastgele 4 ¢alisma grubuna ayrildi. Kontrol
grubundaki tavsanlara (TRT-I) musir yagi verildi. Tkinci grupta bulunan tavsanlara (TRT-II) giinliik 1 mg/kg endosiilfan
mistr yaginda eritilerek verildi. Uglinci gruptaki tavsanlara 20 mg/kg dozunda VitC giin asir1 olarak uyguland: (TRT-III).
Son gruptaki tavsanlara (TRT-IV) ayni oranlarda endosiilfan ve VitC verildi. Oral yolla yapilan bu uygulamalar 6 hafta
boyunca devam etti. Calismamizda toplam eritrosit ve trombosit, hemoglobin, hematokrit, ve 16kosit degerleri yoniinden
gruplar arasinda fark gézlenmezken, toplam l6kosit sayilarinda anlamli bir fark bulundu. Ayrica serum glukoz, alanin
aminotransferaz (ALT), malondialdehit (MDA), glukoz 6 fosfat dehidrojenaz (G6PD), glutatyon peroksidaz (GPx) ve
eritrosit katalaz (CAT) aktivitelerinde de farklilik tespit edilmedi. TRT-III grubunda serum VitC seviyesi yiikselirken, TRT-
II grubunda serum alkalen fosfataz (ALP) ve aspartat aminotransferaz (AST) seviyeleri artti. Bununla birlikte VitC
uygulamasinin TRT-IV grubundaki tavsanlarda ALP ve AST seviyelerini TRT-II grubuna gore azaltugr gézlendi. Elde
edilen bulgulara gore, VitC uygulamasinin endostlfanin bazi zararh etkilerine karst etkek Yeni Zellanda tavsanlarinda
koruyucu olabilecegi sonucuna varildi.

Anahtar kelimeler: kan parametreleri, biyokimyasal parametreler, oksidan-antioksidan denge, endosiilfan toksikasyonu,
insektisit kullanimi, Vitamin C

Effects of Vitamin C on Male New Zealand White Rabbits Exposed to Endosulfan

ABSTRACT

The present study evaluated the protective effect of oral Vitamin C (VitC) against changes in hematological and
biochemical parameters, and oxidant-antioxidant status in male New Zealand White rabbits treated with endosulfan. Total
of 24 rabbits (6 to 8 years old) were randomly divided into 4 treatment groups (n=0). Rabbits in the control group (TRT-I)
received corn oil for 6 weeks. Rabbits in the second group (TRT-II) received endosulfan (1 mg/kg bw per day) in cotn oil.
Rabbits in the third group (TRT-III) received cotn oil daily and VitC (20 mg/ kg bw) every other day for 6 weeks. Rabbits
in the last group (TRT-1V) received the same amounts of endosulfan and VitC. All treatments were administered by oral
route. Although total erythrocyte, trombocyte, hemoglobin and percent hematocrit, lymphocyte, granulocyte and
monocyte did not differ among the treatment groups, total leukocyte numbers differed due to treatment. The serum
glucose, alanine aminotransferase (ALT), malondialdehyde (MDA), glucose 6 phosphate dehydrogenase (GG6PD),
glutathion peroxidase (GPx), and erythrocyte catalase (CAT) in treatment groups were similar. However, serum VitC levels
were elevated for rabbits in TRT-II group. In addition, serum alkaline phosphatase (ALP) and aspartate aminotransferase
(AST) levels increased in the TRT-II group, whereas VitC application decreased ALP and AST levels in the TRT-IV group
when compared to the TRT-II group. Thus, results suggested beneficial influences of VitC in neutralizing some harmful
effects of endosulfan in male New Zealand White rabbits.

Keywords: blood parameters, biochemical parameters, oxidant-antioxidant status, endosulfan toxication, insecticide use,
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GIRIS

Endostilfan tarim Urtnleri yetistiriciliginde bitkileri
zararlilardan  korumak i¢in dinya capinda ve
Turkiye’de de stkca kullanilan organik klorlu bir
insektisittir. Sebze ve meyve zararhlarini kontrol
altina almakta kullanilan endosiilfan (6,7,8,9,10,10 —
hexachloro - 1,5,52,6,9,9a — hexahydro - 6,9 —
methano -2,4,3— benzodioxathiepin — 3 - oxide)
genis  spektrumlu, cyclodiene  grubuna it
organoklorlu pestisitlerden birisidir (Zhang ve ark,
2017). Zirai micadele ilact olarak bitkilerdeki
insektisitlere karst olduke¢a etkili bir ila¢ olmasina
ragmen,  bitkilerde =~ ve  sularda  yiiksek
konsantrasyonlarda birikebilmekte (Menezes ve
ark, 2017; Simonich ve Hites 1995; Xu ve ark.,
2016), insan ve hayvanlarda akut toksisiteye de
sebep olabilmektedit (Sharma ve ark, 2017).
Endostilfanin LD50 dozu uygulama yoluna, tire,
icinde bulundugu maddenin tiriine ve hayvanin
cinsiyetine gore degisir. Oral LD50 dozu ratlar icin
9.6 -160 mg/kg, fareler icin 13.5 - 35 mg/kg
arasinda bulunmustur (Bremer ve Leist 1998).

Akut endosiilfan intoksikasyonunun insanlarda
metabolik  asidoza, yiiksek anyonik duruma,
hiperglisemiye ve trombositlerde azalmaya neden
oldugu anlasimistir (Blanco ve ark. 1992).
Endosiilfanin, eritrosit sayisint azalttifi, eritrosit
glutatyon rediktaz (GR) diizeyi ve aktivitesini, kan
hemoglobin konsantrasyonu ve MCV't distrdigi
rapor edilmistir (Naqvi ve Vaishnavi 1993). Yine
aynt calismada glukoz 6—fosfataz aktivitesi ve kan
glukoz diizeyinde artma, plazma Ca dizeyinde ve
Na, K, Mg ATPaz diizeylerinde azalma oldugu
gbzlemlenmistir. Endostlfanin énemli  sitotoksik
ctkiye sahip oldugu, endostlfana maruz kalan
fagositik htcrelerin  metabolik  aktiviteleri ile
migrasyonlarint ~ ve  lenfositlerin  mitojenik
aktivasyonlarint ~ 6nemli  Slgiide  baskiadig
bildirilmistir (Pistl ve ark. 2003). Bir  baska
calismada da 0,001 g/ ml (1 ppb) endostlfanin
insan eritrosit membran yapisini bozdugu tesbit
edilmis  olup, lg/ml  (Ippm) endostlfan
konsantrasyonunda hiicrelerin belirgin sekilde zarar
gordikleri rapor edilmistir (Daniel ve ark. 1986).

Endostilfan etkisine maruz birakilan baliklarda da
katalaz (CAT) aktivitelerinin endostlfanin dusik
dozlarinda arttgy, yiksek dozlarinda ise azaldigi
saptanmistir  (Dorval ve ark. 2003). Glutatyon
peroksidaz  (GPx) aktivitesi 6nemli sekilde
azalirken, glutatyon transferaz (GST) aktivitesi
artmistir. Adrenokortikal steroidogenik hiicrelerin
sekretorik cevaplarinin azalmast dolayisiyla GPx
aktivitesi icin 6nemli kofaktor olan glukokortikoid
dizeylerinin distigi, oksidatif stres yolunda is
gbren enzimlerin aktivitelerinin  de  degistigi
saptanmistir.  Yine  ayni  calismada  lipit

hidroperoksit diizeylerinin yiikselmesi, endosiilfanla
olusturulan oksidatif stresin bir bulgusu olarak
degerlendirilmistir (Dorval ve ark. 2003).

Vitamin C (VitC), meyve ve sebzelerde dogal
olarak iretilen bir antioksidandir. Organik
giibrelerle yetistirilen fakat pestisit kullanilmayan
trinlerde yiiksek dizeyde VitC 6lcilmis ve
pestisitten fakir driinlerin daha fazla antioksidan
icerdikleri  tesbit  edilmistir.  VitC, memeli
hayvanlarda  bagirsaklardan ~ emilen,  canl
vicudunda plazmada ve hicreler igerisinde
bulunan primer bir antioksidan olup plazma
membranlart  ile etkilesim halindedir ve o
tokoferolin geri déntstimiini saglayarak membran
lipitlerini peroksidasyondan korur (May 1999).
VitC, belirli enzimlerin rediikte formda tutulmasini
saglayarak dokulart zararli oksidatif Urlinlerden
korumaktadir (Padh 1990).

Subakut  endostlfan  zchirlenmesi ile  ilgili
calismalarin ¢ogu rat ve fareler lzerine olup,
tavsanlarda oral endostlfan aliminin etkisi Uzerine
sinirll bilgiler mevcuttur. Endostilfanin oral yolla
verilmesinin sebebi, tehlikeli bélgelerde yasayan
insanlarin genellikle endosiilfan etkisine bu sekilde
maruz kalmasindan dolayidir. Bu ¢alismanin amact,
endostilfanin bazt hematolojik ve biyokimyasal
parametreler, ve oksidan-antioksidan denge tizerine
etkisini ve normal degerlerinden sapan bulgularin
VitC ile diizeltilebilirliginin aragtirilmasidir.

MATERYAL ve YONTEM

Akdeniz Universitesi Etik Komitesi tarafindan
onaylanan bu ¢alismada (2004.01.0108.001) Pera
Tavsan Firmasindan (Yesilyurt-ANTALYA) tedarik
edilen 6-8 aylik ve agiliklart 2,8-3,7 kg arasinda
degisen 24 adet ertkek Yeni Zellanda tavsani
kullanildi. Tavsanlar galvanize kafeslerde bireysel
olarak tutuldular ve calismaya baslamadan 6nce 1
ay boyunca laboratuvar sartlarina (10 saat aydinhk
14 saat karanlk ve 24%5 °C) alistirildilar. Calisma
siresince tavsanlarin agirhklart  haftalik  olarak
tartildi ve agirhiklarina gére doz ayarlamast yapilds.
Su ve yem ad libitum olarak verildi. Tavsanlar
standart ticari tavsan yemi (Burdur Ekinciler yem
fabrikasinin, % 88 kuru madde, %9 ki, %16 ham
protein, %15 ham selliloz ve 2600 kcal/kg
metabolize olabilir enerji iceren) ile beslendiler.

Calisma Gruplari

Erkek tavsanlarda, oral subakut endosilfan
toksisitesi olusturmak amactyla uygulanacak dozun
belirlenmesi i¢in, bu arastirmaya baglamadan 6nce
6n  denemeler  yapildi.  On  denemelerde
endostlfanin gunlik 1.50 mg/kg canlt agithk oral
doz uygulamalarinin, endostilfan toksisitesine baglt
olarak, oOlim ile sonuglandigt gbzlemlendi
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(Hatipoglu ve ark, 2008). Bu yiizden en yiksek
metabolik etki ve en disik o6lum oranimni elde
etmek icin endosiilfanin oral dozu ginlik 1,0
mg/kg canli agitlik olarak belirlendi. Buna ragmen,
arastirmamiz strasinda, TRT-1I ve IV gruplarindan
birer tavsanda endosiilfan zehirlenmesine bagh
olim gozlendi. Calismanin ilk 4 haftast alistirma
dénemi, sonraki 6 haftast ise deneysel calisma
dénemi olarak planlandi. Tavsanlar her grupta 6
tavsan olacak sekilde 4 gruba aynldiar.
Gruplardaki ¢alisma protokolu agagidaki gibidir (n
=0).

TRT-I: Kontrol grubu: giinlik misir yagi oral (3 kg
canlt agirlik icin 1 mL misir yagy);

TRT-1I: Endosilfan grubu: glinlik endosilfan (1
mg/kg canli agirlik) misir yagi icerisinde (1 mL
mustr yagt 3 mg endostlfan);

TRT-III: Vitamin C grubu: giinlik musir yagt oral
(3 kg canlt agirlik icin 1 mL musir yagy) + VitC, iki
gunde bir (20 mg/kg canl agithk) cesme suyu
igerisinde (1 mL ¢esme suyu 20 mg VitC);

TRT-IV: Endostlfan ve Vitamin C grubu: giinlik
endostlfan (1 mg/kg canli agirlik) misir yagt icinde
(1 mL musir yagi 3 mg endostlfan) + VitC, iki
gunde bir (20 mg/kg canl agithk) cesme suyu
igerisinde (1 mL ¢esme suyu 20 mg VitC).

Tavsanlara yaklastk 3 kg canlt agirlik icin 1 ml musir
yag1 verildi. Endostilfan ve VitCnin dozu haftalik
canli agirliga gore ayarlandi. Her tavsan icin
hesaplanan uygun doz, siringaya tespit edilmis olan
plastik gavaj ile Ozafaringeal bdélgeye uygulandi.
Denemenin son gint 12 saat a¢ birakilan
tavsanlarin  kulak arterlerinden kan 6rnekleri
alinarak hematolojik ve biyokimyasal analizler i¢in
kullandd.

Hematolojik ve Biyokimyasal Parametreler

Hematolojik ~ parametreler  (eritrosit  sayisi,
hematokrit, 16kosit sayist ve trombositler) tam
otomatik hematolojik analiz cihazinda (Human
Gesellschaft fiir Biochemica und Diagnostica
GmbH,  Germany)  dlgildid.  Eritrositlerin
sedimentasyon hizlar rutin Westergren metoduyla
1 saatlik ¢Okme seviyelerinin okunmast suretiyle
belirlendi (Jou ve ark, 2011).  Eritrositlerin
frajiliteleri, spektrofotometrik  olarak % 50
hemolizin gbrildigi tuz c¢ozeltileri ile saptanarak
takip edildi (Bucher 1988). Ozetle, iglerinde NaCl
yogunluklart % 0,85 ile %0,30 arasinda degisen 12
tiip hazirlandi (toplam hacim 1 ml). Onticiinci tiipe
ise distile su (%0,0 NaCl) ilave edildi. Her tiipe 0,1
ml kan eklendi. Icerik hafifce karistirildr. Tapler 26-
27 ©Cde 20 dakika bekletildikten sonra 1500 g’de
20 dakika santriftij edildi. TGplerdeki sipernatantlar
kiivete aktarddi. Spektrofotometre araciligiyla
kiivetteki hemoglobin miktart 540 nm’de okundu.
Hemoliz yiizdesi test tipinden elde edilen

okumanin %0,0’ik NaCl tipindeki okumasina
bélinerek ve daha sonra 100 ile carpilarak

hesaplandi (Shimadzu Recording
Spectrophotometer UV-1601, Japan). Plazma C
vitamini fosfotungstat metodu ile

spektrofotometrik olarak Sl¢tildi. Deneyin prensibi
askorbik asidin alkali ortamda fosfotungustik asit
ile okside edilmesi ve fosfotungustik asidi
indirgemesi sonucu mavi rengin olusumu esasina
dayanir. Meydana gelen mavi renkli ¢6zelti daha
sonra spektrofotometre araciligiyla 690 nm dalga
boyunda absorbanst 6l¢tldi (Kyaw 1978).

Plazma glukozu, primer aromatik bir amin olan o-
toluidin’in sicak glasiyal asetik asit iginde glukozun
terminal aldehit grubuyla mavi-yesil bir renk
olusturmak tizere reaksiyona girmesi prensibine
dayali o-toluidin metoduna gére (Feteris, 1965)
belitlendi. Eritrosit CAT aktivitesi; Aebi'nin (1984)
tanimladigt metoda gére kisaca serumun, hidrojen
peroksit iceren fosfat tamponuyla (30mM, pH 7.0)
reaksiyonu sonucu 240nm’deki absorbansindaki
azalmanin Slgiilmesiyle belirlendi. GPx, Beutler'in
(1975) metoduna gore Olcildi. Bu metoda gore,
reditkte glutatyon (GSH) t-butil hidroperoksit
varliginda GPx  aktivitesiyle okside glutatyona
(GSSG) doéntsir ve GSSG glutatyon reditktaz
(GR) ve NADPH yardimiyla tekrar GSH’ye
indirgenir ve NADP* meydana gelir. GPx
aktivitesi, NADPH’in NADP*’ye yiikseltgenmesi
sirasindaki  absorbans  farkinin 340 nm’de
okunmastyla belirlenir.  Plazma Malondialdehid
(MDA) dizeyi, MDA ile tiyobarbittrik asit (TBA)
arasindaki reaksiyona dayali spektrofotometrik
metotla  (Satoh, 1978) ve GOPD enzim
aktivitesindeki degisimler, spektrofotometrede 37
°C’ta Beutler’in (1983) metoduna gore tespit edildi.
Bu metod, substrat glukoz 6-fosfat ve kofaktor
NADPnin ~ G6PD  tarafindan ~ NADPH’a
indirgenmesi esasina dayanir. G6PD aktivitesine
bagli olarak artan NADPHn 340 nm’deki
absorbans degisimi Olctldi. Enzim aktivitesi,
IU.gHb-".dak! (37°C, pH 8.0) olarak acikland: (IU:
37°C’de dakikada 1mmol NADP* yi indirgeyen
enzim miktaridir). Diger biyokimyasal parametreler
(ALT, AST ve ALP) ise otoanalizér (Roche
Modular PP otoanalizér, Roche Diagnostics,
Mannheim, Germany) ile 6lgiildu.

Istatistiksel Analiz

Bitin degetler ortalama degetler olarak verildi.
Istatistiksel degerlendirme icin SAS (PROC GLM
prosediiri) istatistik programindan faydalanildi.
Gruplar arasi farkliligi karsilastirmak icin “Dunnett
post hoc” analizi yapildi. Gruplar aras farklilik P<
0,05 oldugunda 6nemli olarak kabul edildi.
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BULGULAR

TRT-1I ve TRT-1V gruplarindan birer tavsan, tipik
endosiilfan toksisitesi (hipereksitabilite, dispne,
hiperpne, tremor ve tonik-klonik konvulsionlat,
kafes duvarlarina carpma, depresyon, gogis tzerine
vatarak On ayaklarin ekstensiyonu) gostererek
oldugu icin ¢alismadan ctkarildi. Kontrol ve ¢alisma
gruplart arasinda ise canl agirlhk bakimindan
farklilik g6rilmedi (Tablo 1).

Hematolojik parametreler arasinda sadece l6kosit
sayisinin ve eritrosit sedimentasyon hizinin (ESR),
biyokimyasal parametrelerden ise VitC, ALP ve
AST degerlerinin etkilendigi gorilmektedir (Tablo
1 ve 2). Lipit peroksidasyon belirteci olan serum
MDA dizeyi ve serum GOPD, GPx enzim
aktiviteleri ile eritrosit CAT aktivitesi de gruplar
arasinda istatistiksel olarak farkli bulunamamistir
(Tablo 2). Benzer bir sekilde, eritrosit sayisinda,
hemoglobin ve hematokrit degerlerinde, lenfosit,
granilosit, monosit ylizde oranlarinda ve trombosit
sayisinda 6nemli bir degisiklik gbzlemlenmemistir
(Tablo 1).

Lokosit degetleri TRT-1, TRT-II ve TRT-III
gruplarinda birbirlerinden farkli degilken, TRT-IV
grubunda bulunan tavsanlarda 16kosit degerleri
TRT-I ve II gruplarina gére bir diigiis gostermistir.
Eritrosit sedimentasyon hizinin endostilfanin etkisi
ile artugt (TRT-1I), TRT-IV  grubundaki
tavsanlarda ise VitC ilavesinin sedimentasyon hizini
TRT-I grubundaki seviyelere diistirdiigi miisahade
edilmistir (Tablo 1).

TRT-III grubunda ise l6kosit degerlerinde bir
azalma gozlenmis olmakla birlikte, bu azalma
kontrol grubuna gbre énemli bulunmamistir. VitC

uygulamasinin, l6kositlerin sayisindaki bu distse
engel olamadigt gorillmektedir (Tablo 1). Serum
VitC dizeyinde ise, TRT-1V grubunda, TRT-I ve 11
gruplarina  gére fark gbzlenmezken, TRT-1II
grubuyla karsilagtirildiginda azalma saptanmustir.
TRT-1I grubundaki serum VitC diizeyleri, TRT-I
ve III gruplarina gbre O6nemli Ol¢ide azalirken,
TRT-III grubunda diger gruplardan daha yiiksek
serum VitC diizeyi tespit edilmistir (Tablo 2).
Serum glukoz diizeyleri TRT-1I grubunda TRT-I
grubuna gore yikselmis olmasina ragmen, bu
yukselme istatistiksel 6nemde bulunmamustir. TRT-
III grubunda ise serum glukoz duzeylerinde bir
dustis gbzlenmis ancak bu distis de TRT-1 grubuna
gore 6nemli bulunmamistir (Tablo 2).

Serum ALT enzim aktivitesinde, gruplar arasindan
herhangi bir fark gbzlenmemistir. Fakat, TRT-1I
grubunda serum ALP ve AST seviyelerinde diger
gruplara gore istatistiksel olarak Onemli bir artis
belitlenmistir. Endosiilfan ile birlikte yapilan VitC
uygulamasinin ise ALP ve AST seviyelerini TRT-I
grubu diizeylerine dustrdigi gdzlenmistir (Tablo
2).

TRT-I, II ve IV gruplarinda % 0,55 NaCl
konsantrasyonunda  eritrositlerin =~ %  50’sinin
dayaniksiz oldugu tesbit edilitken, VitC uygulanan
grupta osmotik frajilite oranmn ayni tuz
konsantrasyonunda % 40’da  kaldigt gorildi.
Eritrositletin %70-801, %00,50’lik NaCl
konsantrasyonunda  hemoliz  olurken,  VitC
uygulanan grupta bu oranin  %060ta kaldig
gozlendi. Gruplar arasinda istatistiksel bir 6nem
olmamasina karsin, VitC uygulanan grupta
eritrositlerin diger gruplara nazaran daha dayanikl
oldugu gézlemlendi.

Tablo 1. Endosilfan ve C vitamini uygulanan erkek Yeni Zellanda Tavsanlarinda viicut agirliklan ve

hematolojik parametreler.

Table 1. Final body weights and hematological parameters of male New Zealand White rabbits treated with

endosulfan and Vitamin C

TRT-I TRT-II TRT-III TRT-IV P<

(n=0) (n=5) (n=0) (n=5)
Canh agirhik (g) 3031,91142,6 3156,7£156,2 3162,41141,6 2980,7+154,2 NS
Eritrosit (x106/pl) 6,991+0,19 6,911+0,23 6,6010,20 6,6310,24 NS
Hb (g %) 13,45+0,81 12,76%0,46 13,07£0,39 13,56+0,45 NS
Htc (%) 40,65%0,81 38,00%0,96 37,3910,82 38,9610,96 NS
Lokosit (x 103/ul) 9,131+0,582 8,411+0,69a 7,9110,592b 6,2710,70vp 0,04
Lenfosit (%) 39,9712 41 37,821+2.85 35,8212 42 41,20£2,86 NS
Granulosit (%) 52,4612,78 49.26+3,31 52,59+2.80 45,90%3,30 NS
Monosit (%) 11,49+0,86 12,88+0,98 11,57£0,86 12,68+1,02 NS
Trombosit (x103/ul) 480,8+34,5 47151353 438 51346 407,3+40,9 NS
ESR (mm/saat) 2,510,82ab 4,33+(,892 1,1410,83b 2,99+1,053b 0,05

Aynt satirda farkli harfleri tagtyan degerler arasinda istatistiksel farklilik vardir (p<0,05). NS= p>0,1.
TRT-I= Kontrol, TRT-II= 1mg/kg endosulfan, TRT-III=20 mg/kg vitamin C, TRT-IV= 1mg/kg endosilfan + 20

mg/kg vitamin C; ESR=Eritrosit sedimentasyon hiz.
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Tablo 2. Endosiilfan ve C vitamini uygulanan erkek Yeni Zellanda Tavsanlarinda kan antioksidan enzimleri ve

biyokimyasal parametreler.

Table 2. Blood antioxidant enzymes and biochemical parameters of male New Zealand White rabbits treated

with endosulfan and Vitamin C.

TRT-I TRT-II TRT-III TRT-IV P<

(0=0) (n=5) (n=0) (n=5)
Glukoz (mg/dl) 139,9%7,69 148,67,79 121,8%7,37 128,2%8,56 NS
Vitamin C (mg/dl) 1,60+0,04 1,43+0,05b 1,72+,0,04¢ 1,53+0,06: 0,01
MDA (nmol /ml) 1,73+0,14 1,51+0,14 1,77+0,12 1,4440,15 NS
G6PD (U/gHb) 3,7840,48 3,6140,61 3,9040,47 4,8840,56 NS
GPX(U/gHb) 11,23+0,74 12,23+0,83 12,07+0,79 12,95+0,92 NS
ErKat (U/gHb) 23,17+1,24 24,13+1,29 25,09+1,15 22,07+1,43 NS
ALP (IU/1) 71,2499 131,5+13,4b 70,7+11,54 86,9158+ 0,02
AST(IU/D) 26,7+4,1% 4134530 23,6+3,8 30,4449+ 0,03
ALTIU/)) 41,643 47,0456 46,5+1,15 49,5+5 8 NS

Aynt satirda farkli harfleri tagtyan degerler arasinda istatistiksel farklilik vardir (p<<0,05). NS=p>0,1.
TRT-I= Kontrol, TRT-1I= 1mg/kg endosulfan, TRT-III=20 mg/kg vitamin C, TRT-IV= 1mg/kg endosilfan + 20
mg/kg vitamin C; MDA= Malonil dialdehid, G6PD= Glukoz 6 Fosfat Dehidrojenaz, GPX= Glutatyon peroksidaz,

ErKat= Eritrosit Katalaz
TARTISMA

Endosiilfan, Tirkiye dahil bir ¢ok ilkede tarimsal
miucadelede kullanilan giiclii bir insektisittir. Diinya
Saglik Orgiitii, endosiilfant orta siddette zehirli
olarak  siniflandirmasina  ragmen, akut Slim
olusturacak kadar siddetli zehitlenmeye de sebep
olabilmektedir (Xu ve ark. 2017).

Calismamizda, hematolojik parametreler arasinda
sadece 10kosit sayisinin etkilendigi goriilmektedir.
Lokosit degerleri TRT-I, II ve III gruplarinda
birbirlerinden farkli degilken, VitCnin ES ile
birlikte verildigi TRT-IV grubunda digerlerinden
farklt olmak Uzere bir disiis olmustur. Endosiilfan
total 10kosit sayisinda azalmaya neden olmakla
birlikte, sadece TRT-IV grubunda digerlerine gére
istatistiksel 6nem arz etmektedir. Calismamizda
kullanmis oldugumuz VitC dozunun l6kositlerin
sayisindaki ~ bu  distse  engel  olamadigt
gorilmektedir. Kanathlarda yapilan bir calismada
ginlik 30 ppm dozunda verilen endostlfanin
beyaz kan hiicreleri tzerine etkili olmadig
bildirilmistir  (Singh ve ark. 2016). Ratlarin
kullanildigi farklt bir calismada giinlik ortalama
alim dozunun 100 katt kadar olan (0,6 mg/kg)
endosiilfan uygulamalarinda hicbir parametrede
degisiklik olusmazken, doz 1000 (6,12 mg/kg)
katina cikarildiginda 16kosit sayisinda bir distisiin
oldugu bildirilmistir  (Akay ve ark. 1999).
Endosilfanin bu etkisinin 16kosit géc¢tinii inhibe
ederek, 16kosit apoptozisini uyararak veya lékositler
tizerindeki olast mutajenik ve genotoksik etkileri
sebebiyle olabilecegi belirtilmistir (Akay ve ark.
1999; Kannan ve ark. 2000).

ESR, akut faz yanitini degerlendirmede kullanilan
parametrelerden biridir. Akut faz yaniti ise doku
hasar1 varliginin belirlenmesi i¢in kullanilabilecek iyi
bir veridir. Doku hasar1 gelistiginde 6zellikle serum
fibrinojen, serum amiloid A proteini ve C-reaktif
protein miktart artar (Gabay ve Kushner 1999).
Ayrica, serum karacier enzim seviyelerindeki
azalmanin ESR’yi azalttgi, artisin ise ESR’de artisa
sebep oldugu bildirilmistir (Targer ve ark, 2008).
Endostlfanin farkli dozlarda uygulandigr 6nceki
calismamizda, tavsanlarda Ozellikle karaciger ve
bébreklerde doku hasarina yol agtigi gézlenmistir
(Hatipoglu ve ark, 2008). Ayrica, calismamizdaki
karaciger enzimlerindeki artis da bu hasar
desteklemektedir. Calismamizda ESR  degerleri
TRT-II  grubundaki  tavsanlarda ~ TRT-11I
grubundakilere ~ gére  yikselmesine  ragmen,
endosiilfanla birlikte VitC verilen grupta (TRT-IV)
ESR degerlerindeki artisin engellendigi
gozlenmektedir. Bu durum, karaciger
enzimlerindeki degisime paralel olarak, VitCnin
endosilfanin  olusturdugu doku hasart tzerine
diizeltici etkisi oldugunu distindirmektedir.

Daha Onceki arastirmalarda da gozlendigi gibi
(Naqvi ve Vaishnavi 1993; Narra ve ark. 2015;
Kumar ve ark 2016) serum glukoz diizeyleri TRT-
II grubunda TRT-I grubuna goére yikselmis
olmasina ragmen, bu ylkselme istatistiksel 6nemde
bulunmamustir. TRT-1II grubunda ise glukoz
seviyelerinde disme gbzlenmis, ancak bu da TRT-1
grubuna gére 6nemli bulunmamistir. Endosilfan
uygulamalariyla, muhtemelen karaciger hasarina ve
strese baglt olarak meydana gelebilecek serum
glukoz  artistnin,  VitC  uygulamalart  ile
duizeltilebilecegi daha 6nce de bildirilmistir (Narra
ve ark. 2015). VitC uygulamalarinin, antioksidan
Ozelligiyle karaciger hasarint 6nleyici olabilecegi ve
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stresi azaltarak glikojen yikimlanmasindaki olast
artis1 engelleyebilecegi disunilmektedir (Narra ve
ark. 2015).

VitC diizeyi ise, TRT-1V grubunda TRT-I grubuna
gore fark gostermezken, TRT-II grubunda O6nemli
sekilde diismis, TRT-III grubunda ise muhtemelen
VitC ytklemesine baglt olarak ylikselmistir. Ancak,
l6kosit  seviyelerinde gbzlendigi gibi, TRT-IV
grubundaki tavsanlarin serum ViC seviyelerindeki
distsin, sadece VitC uygulanan TRT-III grubuyla
kiyaslandiginda, engellenemedigi gézlenmistir.

Calisma gruplarindaki tavsanlarin canlt
agithklarinda, eritrosit  sayisinda, hemoglobin,
hematokrit, lenfosit, granilosit, monosit ve
trombosit degerlerinde 6nemli bir degisiklik
gbzlemlenmemistir. Tur farkliligi olmakla birlikte,
Pal ve arkadaslarinin (2004) broyler tavuklarda
yapmis oldugu calismasinda da benzer sonuglar
bildirilmistir. ~ Uygulanan endostlfan dozunun
hematolojik parametreler itizerine, deneme stresi
icerisinde etkisinin ¢ok sinirlt kaldig saptanmustir.
Endostilfan toksikasyonundan en fazla etkilenen
organlar karacifer ve bdébreklerdir (Blanco-
Coronado ve ark. 1992; Segasothy ve Pang 1992).
Endostilfanin atitmi digkt ve idrarla oldugundan
birikim en fazla bu organlarda sekillenir. Serum
ALT, AST ve  ALP, karaciger fonksiyonlari
hakkinda bilgi veren 6nemli enzimlerdir. Karaciger
dokusunda bir dejenerasyon oldugunda, bu
enzimlerin ~ serum  seviyelerinde — bir  artis
gbzlenmektedir (Henderson ve Moss 2005).
Calismamizda endosiilfan uygulamalarinin  erkek
tavsanlarda ALP ve AST enzimlerinin serum
seviyelerini artirdift sonucuna varilmistir. Daha
6nce  yapugimiz  ¢alismada  gbzlemledigimiz
karaciger dokusundaki hasar da bu bulgular
desteklemektedir  (Hatipoglu ve ark. 2008).
Farelerde yapilan benzer bir  ¢alismada da
endosiilfanin  karaciger enzimlerini  yikselttigi
belirtilmistir (Mansour ve ark. 2017). Bu enzimlerin
yukselme derecesi hepatoseltler fonksiyon kaybi ile
dogru orantiidir. Endosilfanin  oksidatif stresi
artirdid1 ve organlarda toksisiteye sebep olabilecegi
konusunda calismalar mevcuttur (Korkmaz ve ark.
2010; Daidoji ve ark. 2003). Bu durumun reaktif
oksijen trtinlerinde ve serbest radikal seviyelerinde
artisa sebep olarak, prooksidan ve antioksidan
dengesini  bozdugu ve karaciger dokusunda
harabiyete sebep oldugu ileri sirilmustir (Videla
2009). Endostlfanin VitC ile beraber verildigi
TRT-IV grubunda ise bu enzim seviyelerinin
yikselmedigi, bilakis kontrol diizeylerinde kaldigt
gbzlenmistir. Kuvvetli bir antioksidan olan VitC bu
etkisini reaktif oksijen tirlerini (ROS) sistemden
uzaklagtirarak, lipid peroksidasyonunu baskilayarak
veya dolaylt yoldan antioksidan savunma sistemini
koruyarak gostermis olabilir.

Etki mekanizmast ile ilgili in vitro calismalar;
endostlfanin oksidatif fosforilasyona karismadigini
(Kannan ve Jain 2003), endojen antioksidanlarin ve
karaciger superoxide dismutaz (SOD) aktivitesinde
azalma  meydana  getirdigini  (Bebe  ve
Panemangalore 2003), ve ROSun ve dolayisiyla
ortaya ¢tkan oksidatif stresin (Sohn ve ark. 2004)
dokularda hasara yol actgini (Rao ve ark. 2005)
gbstermistir. Vitamin C’nin iyilestirici etkisi, pek
cok metabolik yolda ortaya cikan toksik etkili
serbest oksijen radikallerini yakalamasina ve gigli
bir antioksidan olmasina atfedilmektedir (Dawson
ve ark. 1992).

SONUC

Calismamizda uygulanan endosilfan dozlarinin
(Img/kg canli agirlik, oral doz)  hematolojik
parametreler Uzerine etkisinin = sirh  kaldigt
gbzlemlenmistir. Endosiilfan etkisiyle ortaya ¢tkan
16kosit sayisindaki azalmanin, VitC uygulamalart ile
engellenemedigi goriilmektedir. Ayrica, uygulanan

endostlfan dozunda, antioksidan enzim
aktivitelerinde wve lipit peroksidasyon (MDA)
dizeylerinde  de  6nemli  bir  degisiklik

gbzlenememistit.  Buna  ragmen, endosilfan
toksikasyonunda karaciger enzimlerinde (ALP ve
AST) artis gérilmus ve Vit Cnin bu artist normal
seviyelerine distirdiigt belirlenmistir. Sonug olarak,
tavsanlarda subakut endosiilfan toksikasyonunun,
karaciger enzimlerindeki dusliis g6z Oniine
alindiginda, VitCnin hiicre  koruyucu  6zelligi
dolayist ile endostlfan intoksikasyonunda yararlt
olabilecegi sonucuna varilmgtir.
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Yapilan bu calisma ile Kil kecisi’nin ve Honamli kegisi’nin kil yapisi, 1tk 6zellikleri, korteks, medulla, bulbus ve
scopus pili’nin makro anatomik, stereo mikroskopik, 151tk mikroskopik, SEM ve germe test sonuglarinin, farkl
ve benzer yanlarinin ortaya konulmast amaclandi. Her iki kegi 1rkinda gézlenen bulbus tiplerine bakiddiginda irk
ayrimt bakimindan 6nem tasiyan bir 6zellik saptanamadi. Honamlt kegisi killarinin bulbus pili ve scapus pili
caplarinin, kil kegisi killarinin bulbus pili ve scapus pili ¢aplarindan daha biiytik oldugu tespit edildi. Elde edilen
rakamlar, kortex ve medulla Sl¢cimlerinde de belirgin sekilde Honamli kegilerinde yiiksektir. Germe testi

uygulamasinda maksimum uzama ve maksimum kuvvete dayanma konusunda en giiclii killar Honamli kegisine
aittir. Ortalama esneme degerine bakilinca Kil kecilerinin killarinin esnekliginin daha fazla oldugu gérilmiistir.

Anahtar Kelimeler: Anatomi, Keci, Kil, Morfoloji

Morphological Investigations on The Hairs of The Honamli Goat and The Hair Goat (Black Goat)

ABSTRACT

In this study, it was aimed that to reveal different and similar aspects of hair structures and breed characteristics
with cortex, medulla, bulbus and scopus pili of these two goat breeds by macro anatomic, stereo microscopic,
light microscopic, SEM and tensile test results. When we look at the types of bulbus observed in both goat
breeds, a characteristic that is important in terms of breed discrimination cannot be determined. The diameters
of the bulbus pili and scapus pili of Honamli Goat were found to be greater than Hair Goat’s. This difference
was also found to be significantly higher of the cortex and medulla measurements in the Honamli Goats. The
strongest hairs on the maximum elongation and maximum strength on pull-test were Honamli Goats.
According to the average stretch value, Hair Goats have more flexibility

Key words: Anatomy, Hair, Goat, Morphology
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GIRIS

Honamli kegisi, son yillara kadar Ki kegisi irki
icinde kabul edilmekteydi. Ancak glniimizde
Honamlt kegisi, Kil kegisinden farklt morfolojik ve
verim Ozelliklerine sahip oldugu icin, ayri bir irk
olarak kabul goérmektedir. Honamli ve Kil
kegilerinin 6rtii killari, giderek azalmasina ragmen
dokumacilikta, guval, cul, kese, cadir, ip ve halat
yapiminda kullanimaktadir.

Bir kilin yapisinda; medulla (core), kortex ve distaki
cuticle (pullar) ayirt edilebilirt. Bu bélimlerin
oranlarindan ve yapisindaki farkhliklardan kilin
otijininin belitflenmesinde yararlanilmaktadir (Dyce
at al. 2002, Kshirsagar ve ark. 2009, Lungu ve ark.
2007). Kil, derinin ustiinde c¢tkintt yapan mil
seklinde bir gévde (scapus pili) ve deri igerisine
yetlesmis bir kok (radix pili)’den olusur. Radix
pili'nin alt ucu genisleyerek bulbus pili’yi olusturur.
Di1s kismi 6lmiis, boynuzlagsmig hiicrelerden olusur.
Temel bilesenleri keratin  (protein), melanin
(pigment) ve az miktarda metalik elementlerdir.
(Dursun 2008, Deedrich ve Koch 2004b, WAVA
2012). Medulla en icte bulunan kistmdir ve bitin
tirlerde bulunmamakla birlikte ayni tirin farkl
killarinda da bulunmayabilir. Medulla, hayvan
tirlerine gbre farklt Gzellikler g&stermektedir.
Bircok arastirmact medulla’yt siuflandirmak igin
farkli  yontemler ve farkli  isimlendirmeler
kullanmiglardir. Bunlarin bazilati, devamli medulla,
kesikli medulla, parcali ¢ift medulla, devaml cift
medulla, boncuklu medulla, G¢li medulla, vakuolla
medulla, cellular medulla, multicellular medulla

tipleridir (Turan 2006, Deedrich ve Koch 2004b,

Tablo 1. Istatistik Tablosu
Table 1. Statistical Table

Lungu 2007, Marinis ve Asprea 2006, Sessions ve
ark. 2009). Kecilerde ortaya ctkan tabloda ise,
kompozisyonu multicellular ve diizensiz unicellular,
yapist ¢oklu seri ve tek seti, deseni devamli veya
parcali, i¢c kenari tarak sekilli ve diizensiz olarak
nitelendirilmektedir (Marinis ve Agnelli 1993).
Fusiform (ig) sekilli hiicrelerden olusan korteks
(kortex), kilin esas gévdesini olusturur (Deedrich
ve Koch 2004a-2004b). Boya kabul eden ve
yumusak yapili ortokorteks hiicreleri ile boya kabul
etmeyen ve sert yapida porokorteks hiicreleri,
korteksi olusturur. Kila rengini veren pigment
maddeleri de kortekste bulunur (Turan 2000).
Korteksin genisligi hayvan tlrlerine gére farklilik
gostermektedir.  Tipine gore medulla’nin  da
genisliginin -~ degistigini  sOyleyen  ¢alismalar
mevcuttur (Marinis ve Asprea 2006, Marinis ve
Agnelli 1993). Kilin en dig katmanini olusturan
kitiktil tabakast kiremit dizisi seklinde stralanmig
cornifiye hiicre plaklarindan ibarettir (Turan 2000).
Kutikilin dis gériiniisi U¢ farkl tipte olmaktadir.
Arastirmacilar bu tiplere ta¢ kutikil (coronal),
dikensi kutikdl (spinous) ve katli-kremit kitikil
(imbricate-flattened) gibi farkli isimlendirmeler
yapmuglardir (Turan 2006, Marinis ve Asprea 2000).
Evcil kegilerde (Capra Hircus) kilarin  katikdl
tabakalart kiremit tarzinda enine, diizensiz dalgals,
mozaik seklinde gériinmektedir ve erkek ile disi
arasinda  farklilk  bulunmamaktadir.  Kiatikil
tabakalar1  farkli  ke¢i irklarinda  farkliliklar
gostermektedir. Medulla’da ise diiz kenar bosluklari
ile genis, basit ve stirekli bir yap1 gbzlenmektedir
(Gharu ve Trivedi 2015).

Honaml Kegisi Kil Kegisi

N Min Max Ortalama * Std. sapma Min Max Ortalama * Std. sapma P degeri
Kuvvet 30 0,557 2,947 1,369 % 0,700 0,440 1,889 1,047 £ 0,317 0,026
Kalinlik 30 0060 0230 0,126 + 0,039 0,070 0,110 0,089 + 0,012 <0,001™
Bulbus Pili 10 0,090 0,220 0,180 + 0,043 0,080 0,200 0,150 + 0,043 0,138
Kitikiil 10 0410 0,490 0,450 + 0,029 0250 0310 0,280 + 0,018 <0,001™
Scapus Pili 10 0,060 0,110 0,090 + 0,016 0,050 0,090 0,080 + 0,014 0,151
Medulla 10 0,020 0,026 0,023 + 0,002 0,017 0,020 0,018 + 0,001 <0,001™
Cortex 10 0016 0021 0,019 + 0,002 0,015 0,019 0,017 £ 0,001 0,012

Honamlt kegisi, son birkag yila kadar Kil kecisi 1rk1
icerisinde kabul edilmistir (Alizdehasl ve Unal 2011,
Tagem 2009, Elmaz ve ark. 2012a-b). Ancak Kil
kegisinden farkli morfolojik ve verim 6zelliklerine
sahip oldugu icin, 17 Kasim 2015 tarihinde ayr1 bir
1k olarak tescil edilmistir (Resmi gazete 2015).

Kil kegisi ve Honaml kecisi'nin kil morfolojisi
tizerinde calisma yapilmast ile bu iki keci 1rkinin kil
vapist, 1tk Ozellikleri, korteks, medulla, bulbus ve
scapus pili’nin makro anatomik, stereo

mikroskopik, 15tk mikroskopik, SEM ve germe testi
sonuglarinin, farkli ve benzer yanlarinin ortaya
konulmast amaglanmistir.

GEREC ve YONTEM

Calismada, Tirkiye’nin Akdeniz bélgesinde yer alan
Burdur ili Mehmet Akif Ersoy Universitesindeki
kegilerden ayni tniversitenin yerel etik kurulunun
12.03.2014 tarih ve 74 karar sayih izni ile alinan
kidlar kullandd:. Kil incelemeleri icin 10 adet
yetiskin erkek kil kecisi ve 10 yetiskin erkek
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Honamli  kecisinden  yararlanildi.  Calisgmada
“extraction force” yontemi kullanilarak kokleri ile
birlikte alinan kalin, uzun ve sert yapili Ust kil
Ornekleri kullanildi.

Istk mikroskobik inceleme icin killar, izerindeki toz
ve kitin arindirilmasi icin distile su ile hazitlanan
sabunlu solusyon ile 1-2 dakika yikandr. Daha sonra
distile su ile 3 kez (3 ayrt kapta) durulandi. Killarin
maximum ¢api, medullanin maximum ¢apt ve
medullar index (medulla’nin maximum ¢ap1 / kilin
maximum ¢apt) degerleri belirlendi.

Koyu renkli ve yogun pigmentli killarda, korteksin
opak olmasindan dolayr medulla goriilemedi. Kilin
mikroskobik  incelemesi i¢in  gerekli olan
seffaflastirma ve renksizlestirme isleminde killar
eterde yikandiktan sonra hidrojen peroxit ve
amonyak karigtmina  daldirildi.  Kil  istenilen
seffafliga  ulasana kadar icerisinde bekletildi.
Medulla’nin icerisinde bulunan havanin
uzaklastirilarak medulla’nin g6riintir hale gelmesi
icin ksilene konuldu (Kshirsagar ve ark. 2009,
Linacre 2009, Marinis ve Agnelli 1993, Gharu ve
Trivedi 2015). Kil tizerinde goriilebilir hale getirilen
tim anatomik yapilar mevcut 1stk mikroskobu
(Zeiss primo star) ve stereo mikroskop ile
incelendi. Mikroskoba monte edilen dijital kamera
(ToupCam usb-2.0 10MP) yardimiyla gbruntiler
bilgisayara aktarildi. Kamera ile birlikte temin
edilmis olan bilgisayar programi (ToupView
ver.3,5) sayesinde Ol¢limler yapiarak kayit altina
alind ve degerlendirildi.

Diseksiyon mikroskobu altinda el becerisi ile
kesitler yapildi. Mikro pens ile tutulan killar tek tek
mikro bisturi yardimiyla uzunlamasina ya da enine
kesilerek  hazirlandi.  Elektron — mikroskobik
inceleme icin, killar ve hazirlanan kesitleri 6zel bant
ile metal plaka tzerine yerlestirildi. POLARON
SC7620  Sputter Coater ile altin-palladium
(AU/PD) ile kaplandi. LEICA LEO 440 marka ve
model  elektron  mikroskop altinda  gesitli
biyiitmeler ile géruntilendi.

Germe testleri i¢in hassas u¢ takilmig Shimadzu
AG-X autograph cihazi kullanildt. 10 adet Honaml
ve 10 adet Kil kecisinin regio interscapularis’inden
alinan 3 farkll kalinlikta ki, toplam 60 adet test
sonucu rapotlandi. Germe testleri 2 mm/dk,
5mm/dk ve 10 mm/dk olarak ¢ farkli hizda
denendi.

Honamli ve Kil kecilerinde kuvvet ve kalinlik
Olctimleri arasindaki faklarin istatistiki kontroliinde
Student T- testi kullandmustir. Kalinlik ve kuvvet
arasindaki iliskinin belirlenmesi Piarson Corelation
katsayist ile yapilmustir. Kuvvet ve kalinhk
arasindaki matematiksel model basit regresyon

analizi ile yapilmistir. Istatistik analizlerinde NCSS
9.0 paket programi kullanilmistir.

BULGULAR

Ayni  hayvana ait kil numunelerinde bile kil
kalinliklart ve uzunluklarinin  birbirinden farkh
oldugu goriilmistir. Fakat ortalama degerleri g6z
oniine alindiginda kil kecisinin killarinin Honamlt
kecilerininkinden daha ince oldugu belirlendi
(p<0,001).

Kilarin  deri igerisinde farkli sekillere sahip
genislemeler  g6sterdigi  tespit  edildi.  Bulbus
pili’lerin  genislemesinin yaninda yassilasma da
gOsterdigi saptandt. Genellikle bulbus’un oval ve
yasst oval karakterde oldugu gorildi.

Her iki keg¢i 1rkindan alinan tim 6rneklerde, aynt kil
Orneginin bulbus pili ¢capinin kilin gévde ¢apindan
0.05 mm den 0.1 mm’ye kadar fazla oldugu
belirlendi. Bulbus pili’lerin diiz kalinlasma, kabarti,
bogumlu kabarti, kivrilmus, kanca, sivrilen kabarti
gibi cok cesitli gbrintimlere sahip oldugu gézlendi.
Kil  kegilerinde alnan  Orneklerde  yapilan
Olctimlerde bulbus’un ortalama 0,15 mm (0.08-
0.20) capa sahip oldugu belirlendi. Ayn1 bélim igin
Honaml:t kegisinde ¢ap ortalamast 0.18 mm (0.09-
0.22) oldugu saptandi. Iki 1tk arasinda bulbus
degerleri acisindan istatistiki olarak anlamh bir fark
bulunmamistir (p>0,05).

Sekil yoniinden, her iki ke¢i 1wkinin da
stiflandirdigimiz - biitin - bulbus  tiplerine sahip
oldugu goézlendi. Fakat kanca tipi ve kivrilmis
bulbus pili yapisina kil kecilerinde daha sik
rastlandi. Killarin dekolorizasyonunda
kullandigimiz ~ yontemler — sonrasinda,  kilarin
bulbus’una ait farkli seckillerin yerini diiz bir
kalinlagmaya biraktigi goriildi. Bir bagka degisle
killarin farklt bulbus yapilarinin ortadan kalktigi ve
sekil 1°deki gibi gérindigi belirlendi. Bu durumun
her iki irkta da ayni oldugu tespit edildi.

r

gekil 1. Honamli kegisinde bulbus pili (seffaflagtirilmug-
20X).
Figure 1. Bulbus pili of Honamli Goat (transparented-
20X).
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Bulbus pili’nin SEM gériintilerinde (Sekil 2) scapus
pili'den belirgin bir kalinlasma ile ayrildig,
kalinlasmanin kil kokiiniin ucuna dogru azalarak
vani sivrilerek sonlandigt gézlendi. Honaml
kecilerinin killarinda bulbus pili ¢capinin en ¢ok 0.22
mm, kil kegcilerinde ise en ¢ok 0.20 mm oldugu
tespit edildi.

Mag= 425X Detector = SE1
EHT = 20.00 kV Date :20 Jun 2014

Sekil 2. Kil kecisinde bulbus pili (SEM-425X).
Figure 2. Bulbus pili of Hair Goat (SEM-425X).

Kil gévdesinde (scapus pili’de), medulla ve kortex
béliumleri ayirt edildi. Scapus pili’nin dis yiziinde,
hem Kil kecisi hem de Honaml kecisi kil
orneklerinde  kathi-kremit  kitikil — (imbricate-
flattened) dizilisi gériintimli kiitikil yapist gbzlendi
(Sekil 3, 4 ve 5). Tki kegi 1rkinin killarindaki kiitikiil
kalinhklart karsilastirildiginda  Honamli  kegisinin
kitikil  kalinhigmin  (ortalama: 045 ) Kil
kecisininkinden (ortalama: 0.28 p) yaklasik iki kat
daha fazla oldugu belirlendi (p<<0,05) (Sekil 4,5).

Sekil 3. Kil kecisinde scapus pil'nin dis gorinisi,
kitikil yapisi (Zeiss-40X).

Figure 3. The external appearance and cuticle structure
of scapus pili in Hair Goat (Zeiss-40X)

Sekil 4. Honamli kecisinde (A) ve Kil kecisinde (B)
scapus pili’nin dis gériintsi, kutikdl yapist.

Figure 4. The external appearances and cuticle
structures of scapus pili in Honamlt Goat (A) and Hair
Goat (B).

Sekil 5. Honamli kecisinde (A) ve Kil kegisinde (B)
scapus pili’nin dis gériintig, kitikdl yapist.
Figure 5. The external appearances and cuticle

structures of scapus pili in Honamli Goat (A) and Hair
Goat (B).

Scapus pili’nin kesit ¢aplart (Sekil 6) SEM, 1sik ve
diseksiyon =~ mikroskobu  yardimiyla  farkh
yontemlerle 6lgiildi. Yapilan Slgiimlerde kil ¢caplart
Honamlt kegilerinde ortalama 0.09 mm (0.06-0.11)
iken, Kil kegilerinde ortalama 0.08 mm (0.05-0.09)
olarak 6lciildii. Tki keci ki arasinda scapus pili
degerleri arasinda istatistiki olarak anlaml bir fark
bulunmamistir (p<<0,05).
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Sekil 6. (A) Kil kecisinde ve (B) Honamli kecisinde
scapus pili’nin kesit yiizii (SEM-2000X).

Figure 6. The cross-section of scapus pili in Honamlt
Goat (A) and Hair Goat (B) (SEM-2000X).

Kil kesitlerinin gorintillerinde scapus pili'nin i¢
kisminda bosluklar ve odaciklar seklinde bir
medulla  bulunmaktaydi  (Sekil 7). Gozlenen
bosluklarin  siingerimsi  delikli septal plakalarla
birbirinden  ayrldig, bir kiin  uzunlugunun
tamaminda homojen bir medulla olmadigt tespit
edildi. Yer yer medullanin bosluklu yapisinin
kayboldugu ve yerini spongioz septal bir gériiniime
biraktig1 belirlendi.

Sekil 7. Honamh kegisinde scapus pili’nin longitudinal
(A) ve transversal (B) kesiti.

Figure 7. The longitudinal section (A) and cross-section
(B) of scapus pili in Honamlt Goat.

Kortex’te ise lamellar lifli bir yapinin mevcut
oldugu belirlendi (Sekil 7, 8). Kortex’in medulla’ya
nazaran daha kompakt bir yapida oldugu gorildd.
Kortex’ten  medulla’ya  yaklastikca  lameller
arasindaki siki baglantinin gevsedigi, ic kesimlerde
lamellerin  daha gevsek baglandiklart  gézlendi.
Kitikiil plakalarin kortex pili’'nin dis ylzine stkica
tutunmus ve birbiri tizerine gelecek sekilde diizenli
dizilmis olduklar1 gorildd (Sekil 8). Katikil
plakalarin kortex pili’ye vertical seritler araciligiyla
tutundugu tespit edildi (Sekil 9).

Detector = SE1

Date :20 Jun 2014

Sekil 8. Kil kecisinde kortex pili'nin lamelli lifli yapist
(SEM-3500X).

Figure 8. Lamellar fibrous structure of kortex pili in
Hair Goat (SEM 3500X).

Sekil 9. Kil kegisinde kitikillerin  kortex pili’ye
tutunmast (SEM-10000X).

Figure 9. Attachment of cuticles to kortex pili in Hair
Goat (SEM-10000X).

Kilin farkli bélimlerinde kalinliklar1 ve birbirine
oranlart degismekle birlikte Honamli kegilerinde
medulla’nin ortalama 0.023 mm ¢apinda oldugu ve
ortalama 0.019 mm kalinhgindaki kortex ile
cevrelendigi belirlendi. Kil kegilerinden almnan kil
numunelerinde ise medulla’nin ortalama capinin
0.018 mm, kortex’in ortalama kalinhgmmn 0.017
mm oldugu saptandt. Bu sonuglara gére Honamlt
Kecisinin Kil kegisine gore daha kalin bir medulla
ve kortex’e sahip oldugu belirlenmistir (p<<0,05).
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Kil kahnligs ile kuvvet arasindaki korelasyon
katsayist  Honamli  Kegcisinde 0,78  olarak
hesaplanmus, Kil kecisinde ise 0,48 bulunmustur
(p<0,01). Bu iliski matematiksel olarak
modellendiginde olugturulan regresyon
denklemleri:
Honamli kegisi icin
kalinlilk  (R2= 0,605)
Kil Kegisi icin
kalinlikk (R2= 0,227)

Kuvvet= -0,375 + 13,87 x

Kuvvet= -0,059 + 12,43 x

Iki 1rktan 10’ar keginin regio interscapularis’inden
alinan Orneklerde kaydedilen germe testi degerleri
grafiklerde verilmistit. Honamli ve Kil kecileri
arasinda g¢ekme kuvveti degerleri arasindaki fark
istatistiki olarak anlamli bulunmustur (p<0,05).
Honamli kegisinin kuvvet ortalamast (1,369 *
0,70), Kil kecisinden (1,047 = 0,317) daha fazladir.
Bu degetlerden anlagilmaktadir ki Honaml
kegilerinin killart Kil kegilerinin killarina kiyasla
gerilmeye daha dayaniklidir. Maksimum uzama ve
maksimum kuvvete dayanma konusunda en giicli
killar Honamlt kegisine ait iken ortalama esneklige
yani uzama ortalama degerine bakiinca Kil
kecilerinin kdlarinin esnekliginin ya da uzamasinin
daha fazla oldugu gorilmustir (Grafik 1 ve 2).

Kuwvel(N)

Uzama(mm)

Grafik 1. Honaml Kegisi Germe testi grafigi
Graphic 1. Graphic of tensile test of Honamli Goat

3243

28

24

X

o

Kuvvet(N)
o

Uzama(mm)

Grafik 2. Kil Kecisinde Germe testi grafigi
Graphic 2. Graphic of tensile test of Hair Goat

TARTISMA ve SONUGC

Goézlenen bulbus tiplerine bakiddiginda irk ayrimi
bakimindan ~ 6nem  tagtyan  bir  Ozellik
saptanamamugtir. Ancak farklt tipte bulbus pili
yapilarinin gézlenmesi kilin deri igerisindeki durugu
ya da  6rnek  alinmast  sirasinda  kuvvet
uygulanmasindan da kaynaklanmakta olabilecegi
ihtimali akla gelmektedir. Clinkii beyazlatma
islemleri sirasinda kimyasallarla muamele edildikten
sonra tek tip bulbus pili gérilmesi dikkat ¢ekmistir.
Bu durum bulbus pili’lerin benzer ve tek tip oldugu
ancak deriden kopartilmasi sirasinda kivrildigr ya da
uzadigint distindirmektedir.

CGalismamizda scapus pili'nin dis ylziinde, hem Kil
kecisi hem de Honaml kecisi kil 6rneklerinde
gbzlenen katli-kremit kutiktl (imbricate-flattened)
dizilisi Gharu ve Trivedi 2015 tarafindan belirtilen
tipler arasinda bulunmaktadir. Honaml ve Kil
kegcilerinde kutikiil tabakalarinin farklihgs literattirde
belirtildigi gibi ke¢i 1rklart arasindaki katikdl
tabakalarinin  birbirinden  farkli  olmasi  ile
ortismektedir.

Kil kecilerinde Sengonca (1974) tarafindan, omuz
bélgesinden alinan kaba dst killarin kalinliginin
ortalama 0,044-0,126 mm oldugunu bildirilmistir.
Yaptigimiz  calismada regio interscapularis’ten
alinan  killarda kalinlik  ortalamasi, Honaml
kecilerinde 0.09 mm iken, kil kegilerinde 0.08 mm
olarak belirlendi. Kil kegileri kil kalinlig1 ortalamasi
literatiirle uyumludur. Honamlt kegilerinin kil
kalinligs ise hem literatirde verilen hem de
calismamizda  belitflenen kil kecisi  killarinin
kalinliklarindan daha fazladir (Dellal 2001a-b,
Ksihirgar 2009, Yildiz 2004).

Hem kil kegilerinde hem de Honamli kegilerinde
kitikillerin -+ kortex  pili'ye  kiigitk  képrilerle
tutundugu gézlenmistir (sekil 9). Bu bulgu, killarin
SEM incelemesinde, el becerisi ile yapimis
longitudinal  kesitlerinden  tespit  edilmistir.
Uygulanan bu kesit metodunun daha 6nceki
calismalarda kullanilmamasi sebebiyle daha 6nceki
calismalarda boyle bir bulguya rastlanmamigtir.
Germe testinde kullanilan kuvvet, farkli hiz
(2mm/dk, 5mm/dk ve 10mm/dk) uygulamalarinda
farkli  sonuglar dogurmustur. Bunlardan 2
mm/dk’lik hiz asir1 uzamaya neden olutken, 10
mm/dkTlk hiz da ani kopmalara yol a¢maktadir.
Uygulanan hizlardan 5mm/dk olant daha saglkh
sonuglar vermistir.

Kecilerde viicudun farklhi bélgelerinden alinan kil
Orneklerinde kalinliklarin farklt oldugu
belirlenmistir. Uygulanan germe testlerinde kdlarin
caplart dikkate alindiginda birim dayanikliliginda
farklilik olmadig1 gorillmustiir.
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Regio interscapularis’den  alinan  Grneklerde
kaydedilen degerlere gére Honamli kegilerinin
killar1 Kil kegilerinin killarina kiyasla germe testinde
daha biyik diren¢ gostermistir. Maksimum uzama
ve maksimum kuvvete dayanma konusunda en
gicli kilar Honamli kegilerine aittir. Ortalama
esneme degerine bakilinca Kil kegilerinin killarinin
esnekliginin daha fazla oldugu gorilmustir. Bu
durum bolgeler arasindaki kil dayanikliigs ile de
uyumludut.
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oz

Gida kaynakli 6nemli bir patojen ve zoonoz olan Salmonella spp. et, yamurta, peynir ve ¢ig siit gibi hayvansal gidalari
kontamine ederck gida kaynakli salginlara neden olabilmektedir. Yapilan bu ¢alismada Afyonkarahisar'da ¢ig manda
sttlerinde Salmonella spp. varliginin ve kontaminasyon diizeyinin arastirilmasi amaglanmustir. Bu amagla, manda sttt
treticilerinden temin edilen 100 adet ¢ig manda stitii 6rnegi steril kaplara alinarak soguk zincir altinda laboratuvara
ulastirildi ve ISO 6579 metoduna goére Salmonella spp. varligt bakimindan analize alindi. Analize alinan ¢ig manda stti
orneklerinin 2 tanesinde (%2) Salmonella spp. izole edildi ve PCR teknigi kullanilarak onaylandi. Sonug olarak,
Afyonkarahisar’dan toplanan ¢ig manda sttlerinde Salwonella spp.’nin yaygin olarak bulunmadig tespit edilmistir.
Ancak, Salmonella enfeksiyonlarinin hafif seyirli gastroenteritislerden, ciddi septisemilere kadar saglik problemlerine
neden olabilecegi gbz 6niinde bulunduruldugundan, Salmonella spp’nin siitlerden eliminasyonunda pastérizasyon
isleminin 6nemli rol oynadiginin g6z ardi edilmemesi, siit isletmelerinde calisan personelin bu konuda
bilgilendirilmesi ve isletmelerde hijyen ve sanitasyon kurallarina uyulmasi 6nerilmektedir.

Anahtar kelimeler: Salnonella spp., Manda Sitt, Hijyen, PCR

An Investigation on the Presence of Salmonella spp. in Raw Water Buffalo Milks Collected from
Afyonkarahisar Province

Abstract

Salmonella spp., important foodborne pathogens and zoonoses, can cause food-borne outbreaks by contaminating
food of animal origin such as meat, eggs, cheese, and raw milk. This study aimed to determine the presence and the
contamination level of Salmonella spp. in raw buffalo milk samples collected from Afyonkarahisar. For this purpose,
100 milk samples collected from buffalo milk producers were taken aseptically and transferred to the laboratory
under cold chain contidions, followingly samples were analyzed according to the method of ISO 6579. Two
Salmonella spp. were isolated from the collected buffalo milk samples and they were confirmed by means of the PCR
technique. Consequently, it was determined that Salwonella spp. was not widely found in raw buffalo milk collected
from Afyonkarahisar. However, considering that Salwonella infections may cause health problems from mild
gastroenteritis to sevetre septicemia, it is recommended that the staff working in dairy companies should be informed
about to obey hygiene and sanitation rules and the importance of pasteurization process in elimination of this food
pathogens.
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GIRIS

Sit, buyime ve gelisme icin gerekli olan lipid,
protein, aminoasit, vitamin ve mineral gibi bir¢ok
besin 6gesi acgisindan zengin bir besin kaynagidir.
Ayrica, bilesiminde imminglobulinler, hormonlar,
biytime faktorleri, sitokinler, enzimler
bulunmaktadir. (Tekingen 2000, Haug ve ark. 2007).
Degerli bir siit olan manda siitli peynir, tereyag,
yogurt gibi bircok siit Griiniiniin Gretimi icin gerekli
olan zengin bir besin icerigine de sahiptir. Inek siiti
ile karsilastirldiginda daha yitksek oranda yag,
protein, laktoz icermektedir. Bir¢ok tilkede 6zellikle
zengin besin iceriginden dolayt arastirmacilarin ve
vatirimctlarin - ilgisini  cekmektedir  (Amatjit  ve
Toshihiko 2003, Han ve ark. 2007). TUIK
verilerine gére Ulkemizdeki toplam manda sayisinin
yaklasik %4’4 Afyonkarahisar’da olup, manda siiti
tretimi bakimindan ise 7. sirada yer almaktadir
(Anonim 2018). Yiksek besin igerigine sahip olan
manda sttd uygun olmayan kosullarda sagimi
tastnmasi, islenmesi ve muhafazasi gibi nedenlerden
dolayt patojen mikroorganizmalar ile kontamine
olabilmekte ve halk saghgt acisindan biyik bir
tehdit olusturabilmektedirir (Han ve ark. 2007,
Lejeule ve Rajala-Schultz 2009, Beale ve ark. 2014).
Salmonella  spp  yuksek diizeyde morbidite ve
mortaliteye sebep olabilmekle birlikte kontamine
ettikleri gidalarin titketimiyle hafif ya da siddetli gida
zehirlenmelerine neden olabilirler. Bu bakteriler
bulanti, kusma, bas agris, septisemi, ishal, ates gibi
klinik semptomlara neden olurlar (Kahraman ve ark.
2010, Scallan ve ark. 2011, Yddirim ve ark. 2016).
Salmonella  spp.  gdalant  gesitli  yollar  ile
bulasabilmekte ve Ozellikle Salmonella tastyicist olan
ciftlik hayvanlarinin gida tretiminde kullandlmasiyla,
bu hayvanlardan elde edilen siit, et, yumurta gibi
triinler kontamine olabilmektedir. (Finstad ve atk.
2012, Saglam ve Seker 2016). Bu nedenle hayvansal
kaynakli gidalar, Salmonella tirlerinin en yaygin
olarak bulundugu gidalarin basinda gelmektedir
(Kaynar 2011). Ulkemizde (Soyutemiz ve ark. 2000,
Ekici ve ark. 2004, Issa ve ark. 2010) ve diger
tlkelerde (D'amico ve ark. 2008, Karshima ve ark.
2013, Gwida ve Al-Ashmawy 2014, Ibrahim ve ark.
2015, El-Baz ve ark. 2017) 6zellikle inek sitlerinde
yapilan ¢alismalarda ¢ig siitlerin Salmonella spp igin
6nemli bir kontaminasyon kaynagt oldugu
gorilmektedir.

Bu calismada Afyonkarahisar ilinden toplanan ¢ig
manda sttlerinde gida kaynaklt bir zoonoz olan ve
halk saglig1 agisindan 6nem arz eden Salmonella spp.
varliginin arastirllmast amaglanmigtir.

MATERYAL ve METOT

Materyal
Bu calismada Afyonkarahisar ilinden Mart-Haziran
2016 tarihleri arasinda manda sitd ireticilerinden

100 ¢ig manda siitli 6rnegi toplandr. Steril kaplara
alinan sit 6rnekleri soguk zincir altinda laboratuvara
getirilerek ayni glin analize alindi.

Salmonella spp izolasyon ve Identifikasyonu

Toplanan siit 6rnellerinde Salmonella spp. varligt ISO
6579 (Anonim 2002) metoduna gore yapidi. Her bir
Ornekten 25 ml alinarak, tUzerine 225 ml
tamponlanmis peptonlu su (Oxoid, CM0509 ) ilave
edilerek 37+1°C'de 18%2 saat inkiibe edildi. Bu
islemi takiben, Homojenattan 1 ml Rapoport
Vasilliadis Broth'a (Oxoid, CMO0669) aktarildi ve
41,5+1°C'de 24%3 saat inkibe edildi. Selektif
zenginlestirme isleminden sonra Xylose-Lizin-
Desoksikolat Agar (Oxoid, CM0469) ve Modified
Brillant Green Agar’a (Oxoid CMO0329 ) ekim
yapildi ve 37%1°C'de 2413 saat inkibe edildi.
Stipheli kolonilere Biyokimysal ve serolojik testler
uygulandt.

PCR ile izolatlarm dogrulanmasi:

Identifiye edilen Salwonella spp. suslarmnin PCR ile
onaylanmasi amactyla DNA ekstraksiyonu, DNA
izolasyon kiti (Qiagen DNeasy® DNA Izolasyon
Kiti, Almanya) ile Uretici firma tarafindan belirtilen
protokole gore yapildi. Tzole edilen DNA’lar kalite
kontroli amaciyla %1’lik agaroz jelde goriintilendi
ve DNA absorbanslart 260, 280 ve 230 nm’ de
uDrop  spektrofotometride  MultiskanTM ~ FC
Mikroplate Fotometre (Thermo, ABD) cihazinda
Olcildt. Primer tasariminda NCBI web sitesinden
Salmonella spp.’e 6zgh inmA genine ait DNA dizisine
gore (Tablo 1) Yuan ve ark. (2009) tarafindan
tasarlanan primerler FastPCR 6.0 (Kalendar ve ark.
2009) bilgisayar paket programindan faydalanilarak
kontrol edildi. Siparis edilen primerler liyofilize
olarak temin edildi. Daha sonra tretici firmanin
6nerdigi miktarlarda steril bidistile su ile 100 pmol
konsantrasyonda olacak sckilde sulandirildi. PZR
karistmi Taq  DNA  Polimeraz  (Ampliqon,
Danimarka) kullanilarak her bir 6rnek icin 25 ul’lik
final hacimde olacak sekilde 2 uwl DNA, her bir
primerden 0,2 uM, 1,5 mM MgCl,, 10x buffer
solisyonu, her bir dNTP’den 0,2 mM ve 3U
Platinum Taq DNA Polimeraz olacak sckilde
hazitlandt. PCR 6n denatiirasyon basamagi (95°C, 3
dk), takiben denatirasyon (95°C, 30 sn), primer
yaptsmast (60°C, 30 sn) ve uzatma (72°C, 30 sn) 40
dongt, son uzatma basamag (72°C, 5 dk) olacak
sekilde programlandi. (T100TM Thermal Cycler,
Bio-Rad, ABD). PCR irunleri ve marker (Thermo
Scientific, ABD) 1x TAE (Tris-Asetat-EDTA)
solisyonunda %2lik agaroz jel elektroforezinde
yurttildiikten sonra Safe DNA jel boyast
(Invitrogen, ABD) ile boyanarak, UV altinda jel
gorintileme ve analiz sistemi (Vilber Lourmat,
Marine la Valeé, France) ile goriintiilendi.
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Tablo 1. Calisilan 7z genine ait primer dizilimi
Table 1. Primer Sequencing of the /724 Gene

Gen Oligoniikleotid dizisi (5’-3’)

Uriin boyutu Gen Bankast
(bg) No

F GTGAAATTATCGCCACGTTCGGGCAA

invA

R TCATCGCACCGTCAAAGGAACC

285 M90846.1

BULGULAR

Analiz edilen 100 manda siit 6rneginden 2’sinin
(%2) Salmonella spp. ile kontamine oldugu klasik
kiltir metodu ile belitlendi ve ayrica bu izolatlarin
genotipik olarakta Salmonella spp. oldugu PCR
metodu ile onayland: (Sekil 1).

TARTISMA ve SONUC

Salmonella infeksiyonlari, insanlarda ve hayvanlarda
ckonomik kayiplara neden olmakla birlikte, dinyada
en stk gorilen ikinci zoonotik hastalik olarak
bildirilmektedir (Anonim 2011, Sahan et al. 2010).
Ciftlikte uygun olmayan hijyen kosgullar, gida
uretimindeki calisanlardan kaynaklanan
kontaminasyon riskleri, ¢ig siit ve sit urtnlerinin
tiketimi  gibi  bircok  faktér  Salmonella
enfeksiyonlarinin kaynagi olabilmektedir (Karshima
ve ark. 2013, El-baz ve ark. 2017). Inek ve manda
sutlerinde Salmonella spp. varlgy ile ilgili ¢alismalar
Tablo 2’de 6zetlenmistit.

B¢ Marker | I I

Sekil 1. Salmonella spp. pozitif 6rneklerin PCR
sonuglart. I: Pozitif Kontrol, II ve III: Manda
Siitiinden Izole Edilen Salmonella spp.

Figure 1. PCR results of Salmonella spp. positive
samples. I: Positive Control, I and IIL: Salnonella
spp. Isolated From Buffalo Milk.

Tablo 2. Inek ve manda siit 6rneklerinde Sa/monella spp. kontaminasyon diizeyi
Table 2. Salmonella spp. contamination level of cow and buffalo milk samples

Ulke Ornek Say1st Bulunma Siklig1 Kaynak

Turkiye 100 %1 Soyutemiz ve ark. 2000
Tturkiye 350 %0 Issa ve ark. 2010
Turkiye 66 % 0 Ekici ve ark. 2004
ABD 854 %11,8 Karns ve ark. 2005
ABD 268 % 2,24 Murinda ve ark. 2002
ABD 138 %0 D'amico ve ark. 2008
ABD 131 % 06,1 Jayarao ve Henning 2001
Malezya 930 % 1,4 Chye ve ark. 2004
Misir 50 % 50 Ibrahim ve ark. 2015
Misir 100 %22 Gwida ve Al-Ashmawy. 2014
Misir 50 %18 El-Baz ve ark. 2017
Misir 480 %2,5 Ahmed ve Shimamoto 2014
Romanya 42 %0 Coroian ve ark. 2010
Romanya 22 %0 Aurelia ve ark. 2009
Nijerya 600 % 8,7 Karshima ve ark. 2013
Ingﬂtere ve Galler 1673 % 0, 36 O'Donnel 1995
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Yapilan literatlir taramalart sonucunda Tirkiye’de
manda sitlerinde Salmonella spp varhigr ile ilgili bir
arastirmaya rastlanmamus olup, yapilan calismalarda
inek  sttd  Orneklerinin - Salmonella  spp.  ile
kontaminasyon oranlart %0 ile %1 arasinda oldugu
saptanmistir (Soyutemiz ve ark. 2000, Ekici ve ark.
2004, Issa ve ark. 2010). Diger ilkelerde yapilan
calismalarda ise inek ve manda sit 6rneklerinin %0
ile %50 arasinda Salmonella spp. ile kontamine
oldugu bildirilmistit (O'Donnel 1995, Jayarao ve
Henning 2001, Murinda ve ark. 2002, Chye ve ark.
2004, Karns ve ark. 2005, D'amico ve ark. 2008,
Aurelia ve ark. 2009, Coroian ve ark. 2010,
Karshima ve ark. 2013, Gwida ve Al-Ashmawy
2014, Ahmed ve Shimamoto, 2014, Ibrahim ve ark.
2015, El-Baz ve ark. 2017). Calismamizdan elde
edilen bulgular Tiurkiye’de ve diger ilkelerde bu
konu ile ilgili bildirilen oranlar arasinda yer
almaktadir. Soyutemiz ve ark. (2000) Bat1 Anadolu
bélgesinde Gig sttlerin Salmonella spp.
kontaminasyon duzeyini %1 olarak belirlemislerdir.
Yapilan baska bir calismada, Istanbul’daki bes farklt
ciftlikten toplanan 350 adet ¢ig sit Orneginde
Salmonella spp. saptanmamistir (Issa ve ark. 2010).
Ekici ve ark. (2004) koyun, ke¢i ve inek sttlerinde
patojen mikroorganizma varligini  aragtirdiklar
calismada benzer sekilde 66 siit Orneginin hi¢
birinde Salmonella spp- saptamadiklarint
bildirmislerdir. Bununla birlikte diger tlkelerde, inek
stitlerinde Salmonella varhg ile ilgili yapilan bir¢ok
calisma olmasina ragmen manda sttinde Salmonella
varhigint  arastiran  sinirtlh sayida caligma
bulunmaktadir. Ahmed ve Shimamoto (2014)
yapmis olduklari ¢alismada 240 manda ve 240 inck
suti olmak tzere toplam 480 ¢ig sit Ornegini
Salmonella varligi yoninden incelemis ve manda
sutlerinin  kontaminasyon duzeyini %3,3 olarak
saptarken, inek sitlerinin kontaminsayon diizeyi
%1,6 olarak saptamislardir. Coroian ve ark. (2010)
yapmis olduklari calismada inceledikleri 42 manda
st Orneginin hicbirinde Salmonella saptamamistur.
Benzer sekilde, Aurelia ve ark (2009) mevsimsel
olarak inceledikleri manda st 6rneklerinde
Salmonella spp. tespit etmediklerini bildirmislerdir.
Amerika Bitlesik Devletlerinde yapilan 854 ciftlik
isletmesinin dahil edildigi tank sttlerinde Salmonella
enterica  varh@ arastidmis  olup, klasik  kiiltir
metoduna gére kontaminasyon dizeyi %02,6
belitlenmistir (Karns ve ark. 2005). Yine Amerika’da
yapilan bagka bir ¢alismada incelenen 268 tank stitii
Orneginin Salmonella kontaminasyon dizeyi %2,24
olarak belirlenmistir (Murinda ve ark. 2002). Giiney
Dakota ve Batt Minnesota yapilan bir calismada 131
tank stitl 6rneginin %06,1 oraninda Salmonella spp. ile
kontamine oldugu belirtilmistir (Jayarao ve Henning
2001). Misir’da gerceklestirilen bir calismada 25 tank
stti ve 25 markette satllan ¢ig siit olmak Ulzere
toplam 50 ¢ig sut numunesi Sabmonella varlig

yoniinden incelenmis olup, tank sitlerindeki
kontaminasyon orant %12 olarak belirlenirken,
markette satilan ¢ig sttlerdeki kontaminasyon oramnt
%24 olarak saptanmistir (El-baz ve ark. 2017).
Misir’da gerceklestirilen baska bir calismada, 50 tank
st ve 50 markette satilan ¢ig siit Orneklerinin
Salmonella kontaminasyon diizeyleri PCR teknigi ve
klasik kaltar metodu karsilastirllarak
degerlendirilmis olup, klasik kiltir metoduna gore,
markette satilan ¢ig siit 6rneklerinin kontaminasyon
diizeyi %8 olarak belirlenirken, PCR teknigine gore
bu oran %20 olarak saptanmustir. Tank siitd
ornekleri incelendiginde ise klasik kiiltiir metoduna
gbre Salmonella kontaminasyonu belirlenemezken,
aynt Ornekler icin kontaminasyon dizeyi PCR ile
%24  olarak  belitlenmistit.  Tim  6rnekler
degerlendirildiginde PCR teknigine gore
kontaminasyon dizeyi %22 olarak saptanmustir
(Gwida ve Al-Ashmawy 2014). Malezya’da yapilan
bir calismada 930 ¢ig sit Orneginde, Salmonella
kontaminasyon duzeyi %1,4 olarak belitlenmistir
(Chye ve ark. 2004). Ibrahim ve ark. (2015) ticari siit
ve sut urinlerinin - mikrobiyolik  kalitesini
aragtirdiklari bir calismada, Kahire pazarlarindan
topladiklart 50 ¢ig st Ornegin %50 oraninda
Salmonella ~ spp. ile  kontamine  oldugunu
belirlemislerdir. O'donnell (1995) Ingiltere ve
Galler’de 15 aylik bir periyotta toplam 1673 tank
st 6rnegini  Salmonella spp. varhigl yoninden
incelemis ve kontaminasyon diizeyini %0,36 olarak
bildirmistir. Nijerya’da yapilan bir ¢alismada toplam
600 stt 6rnegi Salmonella varlig acisinda klasik kiltir
metodu kullanilarak incelenmis ve kontaminasyon
diizeyi %8,7 olarak belirlenmistir (Karshima ve ark.
2013).

Dinyada ve Turkiye’de stit 6rneklerindeki Salwonella
varhigint arastiran galismalarin sonuglart degiskenlik
gostermektedir. Bu  degiskenliklere cografyadaki
farklibiklar, Ornek sayisi, farklh  Ornek  alma
prosediitleri, kullandan analiz yontemi neden
olabilmektedir.

Sonug olarak, calismadan elde edilen verilere gbre
Afyonkarahisar’dan toplanan ¢i§ manda sitlerinde
Salmonella spp.’nin yaygin olarak bulunmadig tespit
edilmistir. Fakat, bu gida patojenin halk saglig
acisindan  olusturabilecegi  riskler ve  sebep
olabilecegi ekonomik kayiplar gbz Oniinde
bulunduruldugunda, ilgili kurumlar tarafindan
denetim ve kontroliin etkin olarak yapilmast 6nem
arz  etmekte olup, bu gda patojeninin
eliminasyonunda pastorizasyon isleminin 6énemli rol
oynadiginin gbz ardi edilmemesi, siit isletmelerinde
calisan personelin bu konuda bilgilendirilmesi ve
isletmelerde hijyen ve sanitasyon kurallarina
uyulmasi 6nerilmektedir.
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ABSTRACT

The study was conducted on 197 milk dairy cattle randomly selected from 950 breeding dairy cattle. These animals were
monitored immediately after delivery and blood count and serum BHBA analyzes were performed weekly for the first 8
weeks. According to the results of the BHBA obtained, all animals in the study were divided into three groups as follows;
a) Control Group “C”; serum BHBA levels below 1.2 mmol/1 during the study b) Subclinical Ketosis Group “SK”; serum
BHBA levels between 1.2 and 2.9 mmol/1 ¢) Clinical Ketosis Group “CK”; serum BHBA levels were above 2.9 mmol/l.
All performance parameters such as milk yield and reproductive efficacy obtained from the herd management program
(Dairy Plan, Gea / Germany). TLS, LS, NS, MS levels were found to be higher in the SK and CK compared to the C.
Especially, a strong positive interaction between TLS and blood BHBA level was determined (P <0,000). In addition, the
incidence of mastitis, metritis and coexistence of these two infections was significantly higher in the SK and CK than in
the C (p <0,013). Furthermore, the rate of culling was significantly higher in the SK and CK than C and it was also
observed that this ratio increased in parallel with the severity of the ketosis (p <0.008). These findings show that
hematologic parameters change significantly in animals that have undergone clinical or subclinical ketosis and that
susceptibility to significant infectious diseases during the periparturient period such as mastitis and metritis increases and as
a result, the rate of culling increases.

Keywords: Ketozis, Mastitis, Metritis, Culling Rate, Dairy Cows

Siit Ineklerinde Gériilen Subklinik ve Kinik Ketozisin Baz1 Hematolojik Parametreler,

Mastitis, Metritis Insidensleri ile Siirii Dig1 Kalma Oranina Etkileri
oz

Bu calisma 950 adet stt sigir1 icerisinden rastgele secilen 197 adet siit sigir1 tizerinde yurttilmistir. Hayvanlar dogum
yaptiklart giinden itibaren takibe alinmis olup ilk 8 hafta boyunca kan sayimi ve serum BHBA analizleri haftalik olarak
yapilmustir. Elde edilen BHBA sonuglarina gore ¢alismadaki tim hayvanlar asagidaki sekilde ti¢ gruba ayrilmustir; a) Kontrol
Grubu “K”; calisma boyunca serum BHBA seviyesi 1.2 mmol/I’nin altinda seyredenler b) Subklinik Ketozis Grubu “SK”;
serum BHBA seviyesi 1.2 ile 2.9 mmol/] arasinda seyredenler ¢) Klinik Ketozis Grubu “KK”; serum BHBA seviyesi 2.9
mmol/I'nin tizerinde seyredenler. Caligmada kullanilan tim parametreler sttt yonetim programindan (Dairy Plan, Gea,
Westfalia/Almanya) alinmigtt. Calismada kullanilan tim hayvanlar ayni rasyonla beslenmis olup hicbir hayvana &zel bir
kogul uygulanmamugtir. Yapilan analizler sonrasinda TLS, LS ve NS’nin en yiiksek oldugu grup KK, en disiik oldugu grup
K olarak tespit edilmistir. Ozellikle TLS ve BHBA seviyeleri arasinda giiclii bir iliski tespit edilmistir (p<0,000). Bununla
birlikte hem mastitis hem metritis hem de bu iki enfeksiyonun bitlikte seyretme insidensi subklinik ve klinik ketozis
gruplarinda kontrol grubuna gére cok yitksek bulunmustur. Bununla bitlikte subklinik ve klinik ketozis geciren hayvanlarda
strd dist birakma orant kontrol grubuna gbre ¢ok daha yitksek bulunmus aynt zamanda ketozisin siddetinin artmast ile bu
oraninin da dogru orantili bir sekilde ytkseldigi géralmustiir. Bu bulgular géstermektedir ki gerek klinik gerekse subklinik
ketozis geciren hayvanlarda hematolojik parametreler ciddi oranda degismekte, mastitis ve metritis gibi periparturient
dénemin 6nemli enfeksiyéz hastaliklarina yatkinlik artmakta ve tim bunlarin bir sonucu olarak siirti dist kalma orant
yikselmektedir.

Anahtar Kelimeler: Ketozis, Mastitis, Metritis, Stirti Dist Birakma Orani, Siit Sigirt
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INTRODUCTION

Ketosis is a metabolic disease characterized by the
excessive increase of acetoneacetic acid (AcAc),
betahydroxybutyric acid (BHBA) and acetone (Ac)
concentrations which are ketone bodies in tissues
and fluids. This disease is extremely important for
dairy cattle production. The reason is that it is
common, it develops insidiously and causes major
economic losses (Ketoglu and Basoglu, 2004).

Ketosis develops when the liver metabolism can
not respond adequately to the gluconeogenesis
need which has increased due to the influence of
the negative energy balance that occurs when the
energy expenditure in the organism is higher than
the dietary energy intake. The oxaloacetate pool,
one of the most important factors determining the
capacity of gluconeogenesis in the liver, is depleted,
fatty acids can not be completely oxidized and are
converted into ketone bodies and released into the
blood. Thus, the ketone level rises in all fluids such
as blood, milk, saliva and so on (Baird et al., 1968).

Milk production is the primary cause for the
ketosis that leads to the exacerbation of the
negative energy balance in dairy cows (Grummer,
1993). The rapid rise in milk production after birth
triggers and exacerbates the energy deficit
associated with feed consumption which is too low
to meet metabolic needs yet. In response to this,
the fat stores rapidly break down and are released
into the blood in the form of Non-Esterified Fatty
Acid (NEFA) and delivered to the liver. The liver is
unable to fully oxidize fatty acids due to the
exhausted oxaloacetate reserve, uses some of it for
gluconeogenesis and glucose production, stores
some of it in its own cells and returns some of it
back into the blood by converting it into ketone
bodies. As this vicious cycle continues, fat
accumulation and ketone production in the liver
continues to increase, resulting in major metabolic
diseases which have negative impact on both the
vield and the health of the animal (Overton and
Waldron, 2004).

The elevation NEFA level in blood is the most
important indicator of the negative energy balance,
which is the prognostic factor for ketosis. The
plasma concentration of NEFA doubles between
17 days before birth and 2 days before birth and
doubles again on the day of delivery to reach peak
levels. There are many reasons that trigger the
onset of NEFA concentration in blood. The most
common of these is the initiation of fat
mobilization from the adipose tissue to meet the
energy needs of fetal and maternal tissues growing
towards the end of the dry period (Sandra et al.,
1992, Grummer, 1993). Therefore, the basis for

conditions that lead the animal to ketosis is laid
before parturition and the animal gives birth
predisposed to metabolic diseases.

The most important indicator of ketosis is the rise
of the BHBA (Betahydroxybutyrate Acid) level,
which is one of the ketone bodies in blood.
However, thete is no clear number of what this
level is. Some researchers (Nielen et al, 1994,
Enjalbert et al., 2001) described subclinical ketosis
as a blood BHBA level of 1.00 to 1.4 mmol / L,
whereas Andersson (1988) describes subclinical
ketosis only when the hyperketonemia tabulation is
above 1.2 mmol/l. Oetzel (2004), who is one of the
most important names with current studies in this
issue, defines clinical ketosis when the ketone level
in blood is in excess of 3 mmol/l and subclinical
ketosis when the ketone level in blood is over 1,2
mmol/1.

The subclinical course of ketosis is more dangerous
than the clinical course. The diagnosis of clinical
ketosis can be made quickly and precisely. The
subclinical course is clandestine and insidious,
often without any symptoms, coincides with other
diseases that cause the animal to lose its economic
value and is often unrecognizable even during this
petiod. (Oetzel, 2004). Therefore, while ketosis on
its own is an important metabolic disorder for dairy
cattle it becomes much more dangerous when it
forms a complex tableau with other diseases.
Correa et al. (1993) clearly demonstrate a link
between clinical ketosis formation in dairy cows
and diseases such as metritis, abomasum
displacement and mastitis. Furthermore, some
researchers (Dohoo and Martin, 1984; Whitaker et
al, 1993) report that subclinical ketosis is
associated with decreased milk yield, increased risk
of diseases such as clinical ketosis, metritis, cystic
ovaries, reduced reproductive performance and
other disorders. As a result of these diseases and
disorders that come together, the animals lose their
economic value and atre ostracized from the herd.
The aim of this study is to reveal the relationship
between clinical and subclinical ketosis and
mastitis, metritis and culling rate from the herd in
dairy cattle.

MATERIAL and METHOD

Study Population

This study has been carried out using records
belonging to animals raised in Nigtas Agricultural
Enterprises operating in Nigde. The veterinarians
in the enterprise record the health, milk and
reproductive trait parameters of the animals and
the laboratory results on a daily follow up program
(Daity Plan, Gea / Westfalia, Germany). Thus, it is
possible to access individual past information of all
animals in the herd when necessary. All animals on
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the farm are grouped according to milk yield levels
and are housed in separate paddocks. The dry
period is divided into 2, the animals are housed in
the first section (early dry period) for 41 days and
the second section (last period) until delivery. In
addition, all postnatal animals are housed in the
"eatly lactation" group during the first 30 days of
lactation, regardless of milk production. Details of
the rations for all these periods ate explained in
detail in Table 1. The ration was prepared as TR
(Full Ration) for the animals and served ad /ibitum.
Thus surplus feed in all groups were collected daily,
weighed and recorded. This way feed consumption
was determined and taken under control on a
group basis. All feed raw materials used in the
rations and TR samples taken weekly were
transported in a cold chain to Afyon Kocatepe
University Veterinary Faculty, Department of
Animal Nutrition and Nutritional —Diseases
Laboratory and analyzed for crude oil, crude
protein, crude ash, dry matter according to Weende
Analysis Methods (AOAC, Williams, 1984), for
ADF (Acid Detergent Fiber and NDF (Neutral
Detergent Fiber) according to Georing Van Soest
(1970). The nutrient levels of feedstuffs were
calculated according to the obtained results and
these analysis results were used in ration formation.

Study Design and Data Collection

All the animals on the farm are checked over by
the responsible veterinarian on duty at least once
per day, treatment is started immediately when
disease is diagnosed. A small laboratory on the
farm is used to finalize diagnosis. This laboratory is
equipped with small scale equipment such as a
centrifuge, hemogram, device for monitoring blood
gases and Elisa reader. When detailed analysis is
needed, such samples are dispatched to private
laboratories in the region and to the Laboratory of
Afyon Kocatepe University Veterinary Faculty,
Department of Animal Nutrition and Nutritional
Diseases. The records of the animals that have
undergone metabolic or infectious disease during
the delivery period are evaluated in a separate
perspective by the farm management, animals that
have been unable to conceive in spite of all the
ovary synchronization and artificial insemination
during the first 200 days of lactation and whose
milk yield is below 10 1/day are excluded from the
herd. Thus, the culling criteria used in our study
establishes the same perspective.

All animals used in the study were randomly
selected from among animals that had only been
diagnosed with ketosis, mastitis or metritis and had
not had any other illnesses, had a single live birth
(delivered a single calf) in a healthy manner without
aborting or difficulty and had been dispatched to
the ‘high yield group’ for producing at least 40 1 of

milk per day after early lactation and were housed
in this section for at least 200 days. Accordingly,
197 dairy cows were used as animal material. These
animals were monitored by us from the day they
delivered and their blood serum and serum BHBA
analyzes were performed weekly for the first 8
weeks. Hemogram analysis was carried out with the
Mindray BT2800 brand and model device in the
enterprise and relevant kits available while the
BHBA analyzes were also performed using the
relevant kits (Randox, UK) with the Biotek brand
spectrophotometric reading device available at the
enterprise. All the animals in the study were
divided into three groups in line with the report of
Oetzel (2004) in accordance to the obtained BHBA
results;

a) Control Group; those with serum BHBA levels
below 1.2 mmol / 1 during the study

b) Subclinical Ketosis Group; serum BHBA levels
ranging from 1.2 to 2.9 mmol / 1

¢) Clinical Ketosis Group; serum BHBA levels
over 2.9 mmol / 1.

Statistical Analyses

The model assumptions of normality and
homogeneity of variance were examined by
Shapiro-Wilk and Levene test, respectively. The
statistical analysis was performed with MedCalc
(MedCalc Software bvba, Oostend, Belgium, v.18).
Log transformation was performed for some data
group. For hematology values (continuous
variable), One Way ANOVA was used for group
comparison followed by Tukey-Kramer for post-
hoc. Also, Pearson's chi-square test selected to
determine the relationship between two variables
for categorical wvariables (culling rates and
incidences of diseases). The level of significance
was determined as p<0.05 and values are expressed

as X + SEM on tables.
RESULTS

According to the hemogram results examined in
the study the number of Total Leukocytes (TLS),
Number of Lymphocytes (LS), Number of
Neutrophils (NS) and Monocyte counts were
found to be higher in the animals with clinical and
subclinical ketosis compared to the control group
and especially TLS increased in accordance with
BHBA (Table 2.). This data shows that monitoring
blood hemogram parameters during the natal
petiod can help identify metabolic functions as well
as detect infectious diseases and can be used as a
method to help measure blood BHBA levels in
ketosis diagnosis. It is clear that both metritis and
mastitis incidence significantly increased in animals
exposed to subclinical and clinical ketosis
compared to the animals in the control group
(Table 3). However, no significant difference was
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detected between these two disease courses.
However, the rate of culling increased significantly
in animals with subclinical and clinical ketosis. As a
result, the productive life expectancy of animals
that have undergone ketosis during the natal period
is shortened. According to the result obtained by
comparing the rate of culling among the groups,
this ratio was found to be much higher in the
animals that had undergone subclinical and clinical
ketosis than in the control group and it was
observed that this ratio increased in proportion to
the severity of ketosis.

Table 1. Ingredients and Chemical Composition of
The Diet

Ingredients (%o DM)
Corn Silage 30,05
Alfalfa Hay 10,89
Corn (Fine Ground) 15,78
Barley (Cracked) 6,76
Potato 2,25
Molasses 0,75
Soybean Meal (48% CP) 6,76
Sunflower Meal (36% CP) 3,01
Corn Gluten Meal 2,63
Wheat Bran 2,25
Whole Cotton Seed 6,38
Brewers Grains (22% DM) 3,08
Sugar Beet Pulp (21% DM) 2,25
DDGS (Cotn) 4,51
Premix 1,87
Sodium Bicarbonate 0,56
Magnesium Oxide 0,22
Chemical Analysis (%o DM)

Crude Protein 16,35
Lysine (%CP) 06,35
Methionine (%CP) 2,05
NeL (mEq/100 g of DM) 1,68
Fat 4,83
Starch 26,15
NFC 35,72
NDF 32,15
ADF 16,52
Ca 1,02
P 0,44
Mg 0,32
K 1,16
Cl 0,57
Na 0,52
S 0,21

Premix contained; 21,55% Calcium; 6,35% Mg; 2,57% K;
2,95% S; 1,75% Mn; 1,50 Zn; 12000 mg/kg Fe; 2700 mg/kg
Cu; 250 mg/kg I, 250 mg/kg Co; 105 mg/kg Se; 275000
1U/kg Vit.A; 120000 IU/kg Vit.D and 750 IU/kg Vit.E

DISCUSSION

Although there are very limited epidemiological
studies regarding ketosis there are many studies
about hyperketonemia or hyperkeratosis (Duffield,
2000). The undetlying reason for this is that clinical
symptoms that distinguish subclinical and clinical
ketosis from each other are not fully known
(Andersson, 1988). The time frame that should be
focused to determine hyperketonemia is the first
two months after delivery. This period is the
primary risk period (Baird, 1982)). Dohoo and
Martin (1984a) divided this period into two and
compared the first month with the second month,
and reported that the peak prevalence for
hyperketonemia was the 3t and 4t weeks after
delivery. There are other studies reporting this
finding (Andersson and Emanuelson, 1985,
Kauppinen, 1983, Simensen et al., 1990). However,
there are also studies reporting hyperketonemia
peaking during the first two weeks which may be
considered as the eatly period (Duffield et al.,
1997b; Duffield et al.,, 1998). The reason for this
carly peak may be that genetic advances and
mishaps in the feeding management may cause
severe negative energy balance in animals
approaching delivery (Duffield, 2000). A number
of studies (Kauppinen, 1983; Andersson, 1988;
Nielen et al., 1994, Duffeild et al., 1997a) report the
incidence of hyperketonemia in dairy cows within
the first two months after delivery as ranging from
8.9% to 34%. Dohoo and Martin (1984a) reported
that this incidence varied between 12.1% and
100%, depending on the severity of the negative
energy balance and the time interval at which it was
effective. In this study, the incidence of subclinical
ketosis was 36.54% and the incidence of clinical
ketosis was found to be 12.69%. Of course, it is
natural to get different results in the studies
mentioned. The range of measurements made
during studies is extremely variable. For example in
the study carried out by Duffield, 2000 the time
interval between milk ketone tests was 30 days in 8
enterprises and 90 days in 24 enterprises. In this
study, measurements were made for 8 weeks after
delivery. As Duffield (2000) reported, it is very
difficult to obtain a realistic hyperketonemia or
subclinical ketosis prevalence, since measurement
times and durations vary among studies.

Although there are many studies indicating the
relationship between ketosis and many diseases, the
number of diseases that indicate the association
between ketosis and the periparturient period is
very low (Duffield, 2000). In this study, there was a
significant positive correlation between clinical and
subclinical ketosis and metritis. Many studies
(Suthar et al., 2013; Dohoo and Martin, 1984b;
Huzzey et al., 2007; Duffield et al., 2009) conclude
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that there is a positive link between
hyperketonemia and metritis in a manner
consistent with this finding. According to Huzzey
et al. (2007) the main reason for this link is the
reduction in feed consumption starting at 1 or 2
weeks of delivery. In this case, the circulation of
NEFA level (Dutffield et al, 2009; Ospina et al.,
2010; Chapinal et al, 2011) and BHBA level
(LeBlanc et al., 2005; , Santos and LeBlanc, 2011),
which is an important risk factor for metritis
increases in the blood. Several studies teport that
the decrease in the levels of glucose utilization
from tissues, the increase in NEFA and BHBA
levels either suppress or negatively affect the
immunological system in many ways (Hammon et

Table 2. Effects of Ketosis on Blood Parameters

al., 2006; Scalia et al., 2006; 2012). Furthermore,
Hammon et al. (2006) reported a significant
association between puerperal metrithiasis due to
inadequate neutrophil function in
immunosuppression induced by these or similar
causes. Neutrophil function needs to work in a
robust way in order to be able to protect the uterus
with the local immune system which is open to
external infection when the bond between mother
and calf is severed and expelled after delivery.
Otherwise, the wuterus will become more
susceptible and  vulnerable to  infection.
Immunosuppression  in the form of
hyperketonemia paves the way for this.

GRUPLAR TLS LS NS MS BHBA
C 8,9910,07¢ 4,090,054 3,160,054 0,365%0,0018 0,498+0,0274
SK 11,01+£0,218 3,66£0,018 4,66%0,028 0,504%0,0134A 1,971£0,0458
CK 12,13£0,194 3,66£0,028 5,13+0,11¢ 0,523%0,0234A 3,484%0,059¢
p <0,001 <0,001 <0,001 <0,001 <0,001
C (Control), SK (Subclinical Ketosis), CK (Clinical Ketosis)
Table 3. Effects of Ketosis on The Incidence of Disorders
GROUPS H ME MA ME+MA
C 86 (%86,0) 10 (%10,0) 3 (%3,0) 1 (%]1)
SK 47 (%065,3) 18 (%25,0) 3 (%4,2) 4 (%05,6)
CK 15 (%60,0) 6 (%24,0) 1 (%4,0) 3 (%12,0)
Pearson Ki-Kare testi p=0,013
C (Control), SK (Subclinical Ketosis), CK (Clinical Ketosis)
H (Healthy), ME (Metritis), MA (Mastitis), ME+MA (Both of Metritis and Mastitis)
Table 4. Effects of Ketosis on Culling Rate
GROUPS NO YES
C 88 (%88,0) 12 (%12,0)
SK 53 (%73,6) 19 (%26,4)
CK 16 (%064,0) 9 (%36,0)

Pearson Ki-Kare testi p=0,008
C (Control), SK (Subclinical Ketosis), CK (Clinical Ketosis)

Likewise a strong association between positive
subclinical and clinical ketosis and mastitis was
observed in this study. The other tissue that is
affected in the same way as the uterus in the case
of immunosuppression is udder tissue. Both local
and systemic immunity need to be strong in order
to protect udder tissue from infection. However,

Duffield et al. (2009) and Suthar et al. (2013) did
not establish a link between subclinical ketosis and
mastitis. The researchers attributed the cause of
this to the fact that no animal had clinical mastitis
form within 15 days after delivery. In other words,
since the animals were not infected or metabolically
followed by the researchers, information about the
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days of lactation were not available. On the other
hand, there are two important studies manifesting
this association. According to the results of a study
conducted by Grohn et al. (1989), the susceptibility
of Ayrshire breed cows infected with mastitis to get
ketosis is increasing. Kremer et al. (1993) reported
that animals with BHBA levels above 1.4 mmol / L
were more severely affected with experimental
mastitis in comparison with normal animals. The
main reason behind the association between
mastitis and ketosis is the repressive effect of
ketone bodies on white blood cells (White et al.,
1968). According to Duffield (2000) negative
energy balance and related subclinical ketosis have
negative effects on some important immune
functions. Furthermore, according to Duffield et
al.,, (1999) the application of monensin as a

controlled release to postpartum dairy cattle
reduces the risk of multiple diseases in animals.
According to Duffield (2000) the positive effect of
monensin on energy metabolism also helps to
regulate immune functions. However, researchers
have reported that more work should be done in
this area to try to clarify the matter. In addition to
these, there are studies that report that mastitis is
not directly related to negative energy balance and
associated immunosuppression and that negative
environmental conditions are more effective in the
formation of mastitis (Ruegg, 2003; Kahn and Line,
2010) and that immunosuppression caused by
ketosis only increases the severity of the disease
Drackley, 1999, Suriyasathaporn et al, 2000,
LeBlanc 2010).

In this study, a strong positive correlation between
the rate of culling and subclinical and clinical
ketosis has been determined. The main critetia for
culling in the enterprise where the study was
carried out are the same as they are in many
modern farms all over the wotld where dairy cattle
breeding is carried out is chronic, persistent or
recurrent diseases, old age or the end of its
productive life of the animal, low milk yield, and
most importantly the inability to conceive. For
reasons other than natural causes such as old age,
the exclusion of any animals from the herd has a
significant negative impact on the economic
dynamics of the enterprise. In this study,
subclinical or clinical ketosis increased the rate of
mastitis and metritis, two important and persistent
diseases, due to the reasons described above, which
led to severe fertility problems. As a result, the rate
of culling was significantly increased. To examine
the causes of adverse effects of hyperketonemia on
reproductive efficiency; Butler et al. (1989)
reported that the first ovulation after calving is
delayed if the degree of negative energy balance
increases in dairy cattle during the early lactation
period. According to the researchers, this delay

reduces the pregnancy rate in the first insemination
because the impregnation success is related to the
number of cycles of the ovulation cycle that takes
place until the insemination (Stevenson and Call,
1983; Whirmore et al., 1974). Hyperketonemia is an
indication of energy metabolism that has been
impaired due to severe negative energy balance,
therefore it is unavoidable that defects in energy
metabolism will affect reproductive efficiency
adversely (Duffield, 2000). However, it has been
determined that the first postnatal insemination or
postnatal insemination interval increases in herds
with increased incidence of hyperketonemia
(Andersson and Emanuelson, 1985). Furthermore,
there is also a strong association between
subclinical ketosis and ovarian cysts (Dohoo and
Martin, 1984a). In hyperketonemia, milk fat is
elevated, which is also observed in the case of
negative energy balance (Duffield 2000). From this,
Miettinen and Setala (1993) reported that the
interval between birth and conception is high in
dairy cows with high milk yield and milk fat. In
addition, Whitaker (1993) determined that the
onset of postpartum cyclic activity in cattle without
energy metabolism problems within the first 14
days postpartum was shorter. All these studies
show that severe negative energy balance and
hyperketonemia formed in this way affects fertility
efficiency in a negative way in one way or another.
Increased fertility problems due to hyperketonemia
determined in this study and the consequent
increase in the rate of culling are compliant with
the results of the studies mentioned above.

CONCLUSION

The findings obtained in this study indicate that the
immune system is affected negatively in animals
with clinical ketosis as well as animal with
subclinical ketosis which progresses much more
insidiously than the former one and that the
incidence of mastitis and metritis, the most
significant and most damaging diseases of the
periparturient period and as a result the productive
retention times of these animals in the herd is
seriously shortened. Therefore, this developing
tableau leads to more profound economic
challenges in countries like Turkey where the
number of breeding dairy cattle is not sufficient
and which are obliged to import live animals
continuously from abroad. Taking all this into
consideration, it will be beneficial for both the farm
and the country economy to support the breeding
dairy cattle metabolically before and after birth, to
ensure that they deliver with a robust and strong
liver performance and that they are protect from
the negative effects of negative energy balance after
delivery.
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ABSTRACT

This study was carried out to determine the prevalence of gastrointestinal helminth infections in dogs in Isparta
province according to feces examination. For this purpose, 139 owned dogs feces were examined macroscopic,
then examined microscopically for helminth eggs with saturated saline flotation technique. At least one
helminth species was identified in 48 of the 139 dogs (34.5%) that were observed. The most common species
were Toxocara canis (18.7%), followed by Aneylostoma spp. (6.5%) Uncinaria spp. (6.5%), Toxascaris leonina (5.75%),
Taenia spp. (3.5%). In female dogs, 1.2 times more helminth infection was detected than in males. Although the
infection rate in dogs older than 1 year was 1.2 times lower than the infection rate in dogs between 0 and 1 year,
there was no statistical difference (p> 0.05). As a consequence of this study, it has been thought that it is
important to establish the existence of Echinococcus granulosus by using serological or molecular techniques to
distinguish the Taenia spp. eggs. This situation is important in terms of one world, one medicine and one health,
which is a new concept accepted in the world. As a result, the presence of zoonotic helminths in the dogs in the
Isparta region poses a risk for human and animal health.

Keywords: Isparta, Dog, Zoonose, Helminth

Isparta ilinde Sahipli Képeklerde Digki Bakisi ile Tespit Edilen Gastrointestinal Helmint
Enfeksiyonlari

oz
Bu ¢alisma, Isparta yoresinde sahipli képeklerde bulunan gastrointestinal helmint enfeksiyonlarinin digks
bakisina gbre yayginliginin belirlenmesi amactyla yapilmistir.  Bu amagcla, 139 sahipli képek diskist 6nce
makroskobik olarak, daha sonra doymus tuzlu su flotasyon teknigi ile helmint yumurtalart yéninden
mikroskobik olarak incelenmistir. Bakist yapilan 139 képekten 48’inde (%34.5) en az bir helmint tiirii tespit
edilmistir. En yaygin tiir Toxocara canis (%018.7) olup, bunu sirasiyla Aneylostoma spp. (%66.5) Uncinaria spp. (%66.5),
Toxascaris leonina (%05.75), Taenia spp. (%3.5) izlemistir. Disi kopeklerde erkeklere gére 1.2 kat fazla helmint
enfeksiyonu belirlenmistir. Bir yasindan buyiik olan kopeklerde enfeksiyon orani, 0 ile 1 yas arasindaki
kopeklerdeki enfeksiyon oranindan 1.2 kat disiik bulunmasina ragmen, istatistiksel olarak anlamlt bir fark

saptanmamustir (p>0.05). Sonug olarak, Isparta yoresinde képeklerde zoonoz karakterdeki helmintlerin varligy,
insan ve hayvan sagligi acisindan risk olusturmaktadir.

Anahtar kelimeler: Isparta, Kopek, Zoonoz, Helmint
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INTRODUCTION

Cats and dogs are animals that are directed and
domesticated to live with people. Today, many
families have cats or dogs in their homes or
gardens. Especially in developed countries, there
are many cats and dogs roaming the streets. For
centuries, people have benefited from close
friendship relations with dogs. Inadequate and
inaccurate practices in the prevention, control,
diagnosis or treatment of certain diseases increase
the potential for transmission of zoonotic diseases,
especially since dogs, (Canis familiaris) are closely
related to humans and other domestic animals.
Among these, parasitic infections, especially
helminthic infections, are a major threat to animal
and public health, as well as economic problems
(Fuentes et al. 1981).

As a result of the studies carried out in street dogs
and owned dogs in Turkey, the presence of
helminths of cestode species such as Diplydium,
Taenia, Mesocostoides and  Echinococcns, nematode
species such as Toxocara, Toxascaris, Ancylostoma,
Uncinaria, Trichuris and  Spirocerca species were
determined (Orhun et al. 2006, Yaman et al. 2000,
Kozan et al. 2007, Yildirim et al. 2007, Balkaya and
Avcioglu 2011). Helminth species of species such
as Toxocara, Ancylostoma, Uncinaria, Echinococcus are
zoonotic and cause serious diseases that threaten
Public Health (Macphersen et al. 2012).

In various studies made in Turkey between 19.4-
100% helminth infection rates have been reported
in dogs (Saygt et al. 1990, Umur and Arslan 1998,
Orhun and Ayaz 2006, Kozan et al 2007, Yilditim
et al. 2007, Balkaya and Avcioglu 2011, Isik et al.
2014, Gurler et al. 2015, Saym—ipek and Kochan
2017, Oge et al. 2017).

The aim of this study was to determine the
prevalence of gastrointestinal helminth infections
in dogs in Isparta region and to determine possible
risk factors in terms of public health.

MATERIALS and METHODS

This study was carried out between February and
May of 2017 on owned dogs hosted in the Isparta

house or garden. Dog owners were informed about
the study and the age and sex of the animals were
recorded. A total of 139 dogs (77 male, 62 female
dogs) feces collected and were kept at +4 °C in lid
stools until examination. Dogs are divided into two
groups, 0-1 years old and over 1-year-old. (Table 1)

Stool  specimens  were  first  examined
macroscopically in the laboratory of the
Department of Parasitology, Faculty of Veterinary
Medicine, Afyon Kocatepe Univesity and then
microscopically examined with respect to helminth
eggs with a saturated saline flotation technique

(Maff 1986).

In the study, the chi-square test was used for
statistical analysis of infection status in animals
according to age groups and sex. A value of P
<0.05 was considered significant. Statistical
Package for the Social Sciences for Windows 16.0
(SPSS Inc .; Chicago, IL, USA) package program
was used for the analysis of the data.

RESULTS

139 dogs were examined in this study, and 48
dogs (34.5%) were infected with at least one
helminth species. Helminth eggs were found in 23
(37.1%) of 62 examined female dogs and 25
(32.5%) of 77 male dogs. Adult and development
forms of heminths were not seen during
macroscopic  examination. When  evaluated
according to age groups; helminth infections were
detected in 10 dogs (40%) of 25 dogs in the first
group and 38 (n:114) of the dogs in the second age
group. 139 dogs were examined and infection rates
of helminth species were given in Table 2.

The statistically significant difference between
males and females with regard to the appearance of
helminth infections was found to be insignificant
by the chi-square test. In female dogs, 1.2 times
more helminth infection was detected (Table 2).
Although the rate of infection in dogs over the age
of 1 was 1.2 times lower than in dogs between 0
and 1 years, there was no statistically significant
difference between the chi-square test in these two
age groups (Table 3).
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Table 1. Distribution of dogs examined by gender and age groups

Age Groups
Gender 0-1 years old (First group) Over 1-year old (Second group)
Male (n:77) 11 66
Female (n:62) 14 48
Total (139 Dog feces) 25 114

Table 2. Distribution of infecting species by gender and age groups.

Helminth specics Female (n:6053 Male (11:77030 First age gr()up(n:ZO/i) Second age group (n(:)}uM) Total number (n:13(33
Toxocaracanis 13 21 13 69 6 24 20 17.5 26 18.7
Toxascarisleonina 5 8.1 3 39 1 4 7 6.1 8 5.5
Taeniaspp. 2 32 4 52 1 4 5 4.4 6 4.3
Aneylostomaspp. 1 1.6 4 52 1 4 4 3,5 5 33
Uncinariaspp. 4 65 5 65 2 8 7 6.1 9 6.5
Ancylostomaspp. +Uncineriaspp. 0 0 1 13 0 0 1 0.9 1 0.7
T. canis+ T. Leonina 2 32 2 26 0 0 3.5 4 2.9
Aneylostomaspp.+1. Canis 0 0 1 13 1 4 0 0 1 0.7

Table 3. Associated with the prevalence of helminth infections in dogs in Isparta province statistical analysis of

risk factors

Confidence interval

Parameters Categories Y2 Probability Ratio  Lower limit Upper limit P Value
Female 1.22 0.60 2.47
Gender 0.32 0.568
Male 0.9 0.72 1.19
A 0-1 0.40 1.33 0.54 3.24 0.526
1 . .
ge groups 1 1.07 0.90 127

DISCUSSION and CONCLUSION

In Turkey, dogs live in homes and gardens, free in
villages (especially shepherd dogs), homeless in the
streets, and also in shelters. People train dogs for
hunting, guard, herd management, search-rescue,
ornamentation and guidance (Atasoy and Kanl
2005).

In different studies based on fecal and autopsy
findings in order to determine the prevalence of
gastrointestinal helminth infections in dogs around
the world; 50% in Hungary (Fok et al. 2001),
72.8% in Japan (Asano et al. 2004) and 26% in
Greece (Papazahariadou et al. 2007).

According to studies conducted in different regions
of Turkey; In Ankara, 80%, in Van, 41% in Aydin,
73.8% in Kars, 46% in Afyon, 37.7% in Konya,
33.6% in Eskisehir, 28.4% in Samsun, , 19.4% in

Sivas, 100% and 32.7% in Diyarbakir. (Saygt et al.
1990, Cerci 1992, Gugli and Aydenizéz 1995,
Umur and Arslan 1998, Orhun and Ayaz 20006,
Kozan et al. 2007, Unlii and Eren 2007, Yildirim et
al. 2007, Gitler et al. 2015, Sayin- Silk and Kochan
2017). In this study, 34.5% of the dogs reported
helminth infection was diagnosed and this finding
was found to be lower than the rates reported in
Ankara, Van, Aydin, Kars, Afyon, Sivas and higher
than the rates reported in Diyarbakir, Eskisehir,
Konya and Kayseri, Samsun. These differences
may be due to differences in animal numbers, drug
use, and regional differences in socioeconomic
conditions.

In a study conducted in Nigeria, 56.6% of male
dogs and 54.6% of females had gastrointestinal
helminth infection (Idike et al. 2017). In another
study, 57.8% of male dogs and 58.3% of females
detected general helminth infection (Naz 2014). In
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our study, the infection rate was determined in
close proximity in male and female according to
the above findings.

In the study conducted by Sowemimo and
Ayanniyi (2017), 39.5% of the dogs in the 0-6 age
group and Giselasie et al. (2013) in the other
researches reported helminth infections in 93.8%
in young dogs and 80.9% in adults. In this study,
the infection rates detected in adult and young
dogs are compatible with the above studies.

Toxocara is a canine parasite. People take the
parasite by accidentally.. The larval form of T. canis
is found in the tissues of all dogs, in many birds
and other mammals. Dog or canid host is a definite
host and only in definite hosts, T. canis can develop
from the larval form to adult form. When T. caznis is
in a host, the name of the disease is called
Toxocariasis. Many animals, such as mice, rabbits,
and monkeys, can serve as parasites host. It is very
important for the health of the people and causes
the internal organ larva migrans in humans. In
studies on the prevalence of T. canis in dogs, 28%
(Oncel 2004) in Istanbul, 31.4% (Nas 2014) in Siirt,
9.38% (Oge et al. 2017) in Ankara, 36.2% in Afyon,
47.8% (Kozan et al. 2007) in Eskisehir and 20.3%
(Balkaya and Avcioglu 2011) in Erzurum were
reported. The rate of 18.7% obtained in this study
was found to be low in the above-mentioned ratio
but it was found higher than that of Oge et al.
(2017) in Ankara. As a result, it was evaluated that
the majority of the animals in the stool were due to
age resistance against parasite due to the presence
of older animals (Oge et al. 2017).

Studies in Turkey, T.leonina rate 1 — 60.9 % (Unli
and Eren 2007, Kozan et al. 2007), the proportion
of hook worms 1.1-59.4% (Yidirim et al. 2007,
Kozan et al. 2007), Uncinaria spp. the ratio was
reported 2.8 -57.1% (Naz 2014, Umur and Arslan
1998). In this study, 1. leonina 5.5%, Ancylostoma
spp. 3,3% and Uncinaria spp. 6.5% was detected. It
is thought that these different proportions of the
spread can be derived from the methods used and
ecological differences.

Cystic echinococcosis (CE) is an important
zoonosis caused by Echinococcus granulosus in the
Taeniidae family, which causes significant problems
in both human and animal health in endemic areas.
In the spread of hydatid cyst, which adversely
affects the country's economy and public health,
dogs play an important role as the final host. This
disease causes people to lose their economic, social
and labor parameters. On the other hand, expenses
for diagnosis of the disease, operating costs,
hospitalization, maintenance and medical costs,
transportation costs in terms of serious economic

costs and labor and productivity losses, while
reducing the life-long productivity of many vital
activities such as reducing (Thompson et al. 1995).
In dogs, Taenia spp. , 28% in Mus (Acadz 2008),
125% in Ankara (Oge et al. 2017), 3.8% in
Diyarbakir (Sayin-Ipek and Koghan 2017), 23.9%
in Eskisehir (KKozan et al. 2007) and 40% in Kars
(Umur and Arslan 1998) respectively. Echinococcus
granulosus eggs look like other Taenia spp eggs. It is
not possible to distinguish microscopically from
eggs. This distinction can only be demonstrated by
studies carried out at the serological and molecular
level. Oge et al. (2017) reported that the results of a
microscopic study of dog feces in the study
conducted by Taenia spp. found that 51.8% of the
eggs they identified belonged to E. granulosus by
copro-PCR and that this situation threatened
public health. For this reason, Taenia spp. when
considering that eggs may also be E. granulosus
eggs, it is an indispensable element in informing
animal owners or breeders about conservation and
control programs.

As a result; dogs in the Isparta province need to be
treated with appropriate anthelmintics to struggle
against these diseases, as the presence of helminths
in the zoonotic character can create risk potential
for human and animal health and may also cause
economic loss. It is also very important for local
veterinarians and the public to make awareness of
the protection and control programs.
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oz
Bu caligmada, 3 aylik erkek kil kecisi oglakta sekonder enfeksiyonlarla birlikte seyreden coccidiosis olgusu
sunuldu. Olgu materyalini, Nisan 2016 tarihinde Afyon Kocatepe Universitesi Veteriner Fakiiltesi teshis ve
analiz laboratuarina 6lim sonrast tant amaglt getirilen bir oglak olusturdu. Anamnezde 6liim Oncesi istahsizlik ve
zayifhk gorildigi  bildirildi.  Sistemik nekropsisi yapilan oglakta siddetli koksidiyal enteritis, kataral
bronkopnomoni ve karacigerde sentral nekroz ile tiim bagirsak boélimlerinin mukozalarinda 2-5 mm ¢aplarinda,
yuzeyden taskin, boz-beyaz veya patlak kirmuzi renkte, sert kivamli ¢ok sayida nodiller gériildi. Bagirsaklarin
histopatolojik incelemesinde Eimeria etkenlerine ait gelisim dénemleri saptandi. Bagirsaklardan almnan diski
numunelerinin flotasyonla muayenesinde Eimeria spp. ookistlerine rastlandi. Tir tespiti amaciyla disks
numunelerine %2,5 potasyum dikromat ilave edilip petri kutusu icerisinde bekletilerek oda 1sisinda sporlanma
saglandi. Spotlanan ookistlerin mikroskobik incelemesi sonucunda, oglagin E.christenseni (Eimeria absata),
E.arloingi (E.ovina), E.ninakoblyakimovae (E.ovinoidalis) ve E.caprina titleriyle enfekte oldugu saptandi. Sonug
olarak, coccidiosisin oglaklarda diger hastaliklarla birlikte seyretmesi durumunda hastalik tablosunu agirlastirarak

ani 6lime yol agabilecegi kanaatina varildi.
Anahtar Kelimeler: Coccidiosis, Kegi, Afyonkarabisar

Mortality Associated With Coccidiosis and Secondary Infections in A Goat in Afyonkarahisar

ABSTRACT

This study was carried out in order to present coccidiosis associated with secondary infections case in a
naturally infected 3 months old hair goat. After dying it was brought to Veterinary Diagnosis and Analysis
Laboratory, Afyon Kocatepe University in order to make diagnosis in April, 2016. Anorexia and weakness was
reported during anamnesis. During systemic necropsy catarrhal bronchopneumonia, central necrosis in liver
and severe coccidial enteritis, large number of nodules which has 2-5 mm diameter, grizzly white or garish red,
stiff concistency has been seen through all intestine parts. Eimeria development forms was detected during
histopathologic examination of intestines. Ezweria spp. oocyst was determined in the faeces sample which is
taken from intestines with the using flotation technique. 2.5 % potassium dichromate was added in order to
identificate species and sporulation was provided in petri dishes at the room temperature. At the end of
microscobic examination of sporulated oocysts, E.christenseni (Eimeria absata), E.arlingi (E.ovina),
E.ninakobbakimovae (E.ovinoidalis) and E.caprina was determinated. As a result, coccidiosis in young goats can
cause suddenly death associated with seconder infections.

Keywords: Coccidiosis, Goat, Afyonkarahisar
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GIRIS

Eimeria soyuna baglt apicomplexan protozoonlarin
neden oldugu coccidiosis, bitiin diinyada kegilerde
stkga rastlanan paraziter hastaliklardan  biridir
(Dinger ve Vatansever 2001; Silva et al. 2014;
Yukari 2016). Hastalik enfekte oglaklarda yuksek
oranda Oliime yol agmast ve agilik kazancinda
azalmaya sebep olmasit nedeniyle ekonomik
kayiplara yol acmaktadir (Lima, 2004). Keci
coccidiosisi yetistiricilik yontemine baglt olarak 4-
10 haftalik oglaklarin % 100%inii etkileyebilmekte,
kegi tiretiminde 6nemli kayiplarin ortaya ¢itkmasina
neden olabilmektedir (Ruiz ve ark.,  2010).
Kalabalik agillar, siitten kesme, yem degisiklikleri,
nakil, soguk yada sicak havalar hastaligin diger yas
gruplarinda  da ortaya ¢ikmasina  ve sorun
olusturmasina neden olmaktadir (Giil, 2007).
Hastalik, oglaklarda  6zellikle siitten kesme
déneminde, siddetli kanlt ishal ile bitlikte kilo kayb,
sivi kaybt ve bilylimede gecikmeye yol agmaktadir
(Koudela ve Bokova, 1998). Kecilerde 17 Eimeria
tirinin bulundugu bildirilmis, bunlardan Eiweria
christensent, E.arloingi, E.caprina ve
E.ninakoblyakimovae titleri olduk¢a patojen tirler
olarak actklanmistir (Kheirandish ve ark., 2014).

MATERYAL ve METOT

Olgu Sunumu

Oliim 6ncesi istahsizlik ve zayiflik goriilen 3 aylik
erkek kil kegisi oglak, Afyon Kocatepe Universitesi
Veteriner Fakiiltesi teshis ve analiz laboratuvarina
olim sonrast tani amacl getirilmistir. Alinan
anemnezde, bir ay icinde aym siirideki 2-4 aylik 60
adet oglagin da benzer bulgulari takiben &ldugi
bildirilmistir. Sistemik nekropsisi yapilan oglakta
siddetli koksidiyal enteritis, kataral bronkopnomoni
ve karacigerde sentral nekroz ile tim bagirsak
bolimlerinin mukozalarinda 2-5 mm ¢aplarinda,
yuzeyden taskin, boz-beyaz veya parlak kirmiz
renkte, sert kivamli ¢ok sayida nodiller tespit
edilmistir (Sekil 1).

s P e, W e

Sekil 1. Duodenum limeninde siddetli ve difiiz
nodtler hyperplazi

Figure 1. Diffuse noduler hyperplasia in lumen of
duodenum

Bagirsak bolimlerinden toplanan diski numuneleri
Fulleborn’un doymus tuzlu su metodu ile
incelenmistir. Diskt  6rneklerinden  bir  miktar
alinarak ¢esme suyu ile karistirllmis, iyice ezilmis ve
stzgecten gegirildikten sonra ayri aym  petri
kutularina aktarilmustir. Petri kutularinin Gzerine %
2,5 Potasyum dikromat ilave edildikten sonra
laboratuvarda sporlanmaya brrakilmistir.
Sporlanmis ookistlerin Slglimii, santrifiij flotasyon
teknigi kullandarak Nikon Eclipse i-Series 801
trinokular arastirma  mikroskobunun  x100'ik
biyiitmesinde DS-5M-L1 dijital kamera sistemi ile
mikrometrik olarak yapimistir. Tir tespiti amactyla
diski stispansiyonu 15 ml’lik santrifiij tiplerine
aktarilip 1500 rpm’de 5 dakika santrifiij edilmistir.
Ust siv1 atildiktan sonra geriye kalan ¢ékelti iizerine
bir miktar flotasyon stvist aktarilarak tiip uygun bir
kapakla kapatlip ¢Okelti iyice karigana kadar
calkalanmus, tip agzina kadar flotasyon sivisi ile
tamamlanmustir. TGp tzerine lamel kapatiip 1500
rpm’de 5 dakika santrifiij edilmistir. Daha sonra
lamel alinip lam tzerine konduktan sonra Eimeria
ookistlerinin  tiir ayirimlary, ilgili literatiirlerden
yararlamilarak yapilmustir (Coudert, 1992; Dinger ve
Vatansever 2001; Yukari, 2016). Sporlanan
ookistlerin mikroskobik incelemesi sonucunda,
oglagin E.christenseni, E.ninakoblyakimovae E.arlaoing
ve E.caprina titleriyle enfekte oldugu gorilmustiir

(Sekil 2).

Sekil 2. A. E.christenseni, B. E.ninakoblyakimovae,
C. E.arlaoingi, D. E.caprina
Figure 2. A. E.christenseni, B. E.ninakoblyakimovae,
C. E.arlaoingi, D. E.caprina
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Oglaktan sistematik olarak alinan doku 6rnekleri
%10’luk tamponlu formaldehitte tespit edildikten
sonra rutin patoloji doku takibine alinmis ve
parafinde bloklanmistir. Hazirlanan bloklardan 5
mikron  kalinliginda  seri  kesitler  almnarak
hematoksilen-ecosin  (H&E) ile tekniine uygun
olarak boyanmustir. Hazirlanan preparatlar 1sik
mikroskobunda (Olympus CX41) ve vyiksek
¢Oziniirlikli kamera altinda (Kameram®) X20 ve
X40 objektifler ile incelenmistir. Bagirsaklarin
histopatolojik incelemesinde duodenum, ileum ve
jejunumda Eimeria etkenlerine ait gelisim dénemleri
saptanmistir (Sekil 3).

Sekil 3. A. Makrogamet B.Mikrogamet C. Ookist
Figure 3. A. Makrogamet B.Mikrogamet C. Ookist

TARTISMA ve SONUC

Coccidiosis Turkiye'de oglak ve kuzularda yaygin
olarak gorilen, strd saghgini tehdit ederek buytk
Olcide kayiplara neden olan 6nemli paraziter
hastaliklardan biridir (Yukari, 2016). Kegilerde
bulunan tirler arasinda Eimeria ninakoblyakimovae,
E.caprina, E.arloingi, E.christenseni ve E.hbirci tirlerinin
oldukea patojen olduklari bildirilmigtir (Taylor ve
ark., 2007). Bu olguda oglagin E.ninakoblyakinovae,
E.caprina, E.arlaoingi ~ve E.christenseni titleriyle
enfekte  oldugu  tespit  edilmistir.  Klinik
coccidiosisin ortaya ctkmasinda etkenin
patojenitesi, alinan ookist sayisi, alinma siresi,
sizogoni sayisi, etkenin yerlestifi organ, hayvanin
yast, 1rki ve bagisiklik durumunun olduk¢a 6nemli
oldugu agiklanmistir (Dik, 2001). Dogum sonrast
ilk  bitkac  haftalik dénemde  kolostrumun
coccidiosise karst pasif bagisiklik sagladigi, daha
sonraki 1-2  ayltkk doénemde hastaliga karst
duyarliligin fazlalastigt gbzlemlenmis, es zamanl
olarak seyreden diger enfeksiyonlarin da katkus ile
hastaligin siddetinin daha da arttug  bildirilmistir
(Taylotr ve atk., 2007). Bu calismada 6lim Oncesi
istahsizlik ve zayiflik gorilen 3 aylik oglagin
sistemik nekropsisinde siddetli koksidiyal enteritis,

kataral bronkopnomoni ve karacigerde sentral
nekroz saptanmistir. Coccidiosiste akut vakalarda
diskt sulu ve bazen kanliyken, subklinik ve kronik
coccidiosiste  digkinin  kivamunda  bir  degisiklik
gorilmemektedir  (Soulsby,  1986).  Klinik
coccidiosis  gorillen hayvanlarda, bagirsaklarda
olusan doku tahribati, kanama ve ishal, sekonder
enfeksiyonlarin ortaya cikisint da
kolaylastirmaktadir (Dik, 2001). Asir1 miktardaki
intestinal kanamalar, bazen ani Olumlere yol
acabilmektedir (Marsh, 1965). Bu olguda patojen
tirler ile enfekte oglakta, bagirsaklarin belirgin
derecede kanamali oldugu dikkati ¢ekmis, akut
dénemde klinik belirtiler ortaya ¢tkmadan ani 6lim
sekillenmistir.  Oglak  ve  kuzulardaki  diger
enfeksiy6z ajanlarin, beslenme bozuklugu, stres ve
cevre  kosullart  yetersizliginin = coccidiosisin
patojenitesini artirdigi, ozellikle intensif
yetistiriciligin ~ yapidigt  isletmelerde  insidens
artisinin - gozlemlendigi  bildirilmistir  (Dinger ve
Vatansever, 2001). Bu olgu ile oglaklarda ani
Olimlerin gorilmesi durumunda coccidiosisin de
g6z o6niinde bulundurulmast gerektigi kanaatine
varilmistir.
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