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ABSTRACT Cadmium (Cd) is an environmental and industrial pollutant that causes toxicity in various organs in humans
and animals. Bee bread (perga) is a natural flavonoid with a wide range of pharmacological properties. This
study was conducted to examine the effects of perga on Cd-induced nephrotoxicity. Thirty-two male Wistar
rats were randomly divided into 4 groups, as the Control group, Cd group (5 mg/kg/day, orally), Perga group
(0.5 g/kg/day, orally), and Cd + Perga group. At the end of the 28-day experiment, kidney tissue samples were
taken and histopathological, immunohistochemical, and biochemical analyses were performed.
Histopathologically, severe tubular and glomerular damage occurred as a result of Cd exposure in the Cd
group. Immunohistochemically, there was an increase in caspas-3 and Bax expression in the renal tissue in
the Cd group. According to the biochemical results, while the catalase, superoxide dismutase, and glutathione
peroxidase antioxidant enzyme levels decreased in the Cd group, and the malondialdehyde levels increased.
However, most of the above-mentioned Cd-induced changes were attenuated by treatment with perga in the
Perga + Cd group. In conclusion, perga supplementation may alleviate Cd-induced renal injury through
inhibition of apoptosis in renal tissue.

Keywords: Cadmium, Histopathology, Kidney, Perga, Rat.

0z Ar1 Ekmeginin (Perga) Kadmiyuma Maruz Kalan Sican Bobregindeki Histopatolojik
Degisiklikler ve Apoptoz Belirteclerinin immiinohistokimyasal Ekspresyonu
Uzerine EtKisi

Kadmiyum (Cd), insanlarda ve hayvanlarda cesitli organlarda toksisiteye neden olan ¢evresel ve endiistriyel
bir kirleticidir. Ar1 ekmegi (perga), ¢ok ¢esitli farmakolojik 6zelliklere sahip dogal bir flavonoiddir. Bu ¢alisma,
perganin Cd kaynakli nefrotoksisite tizerindeki etkilerini incelemek amaciyla yapildi. Otuz iki adet erkek
Wistar si¢ani kontrol grubu, Cd grubu (5 mg/kg/giin, oral), Perga grubu (0.5 g/kg/giin, oral) ve Cd+Perga
grubu olmak iizere rastgele 4 gruba ayrildi. 28 giinlilk deneme siiresi sonunda bébrek dokusu drnekleri
alinarak histopatolojik, immiinohistokimyasal ve biyokimyasal analizler yapildi. Histopatolojik olarak Cd
grubunda, Cd maruziyeti sonucu ciddi tiibiiler ve glomeriiler hasar meydana geldi. immiinohistokimyasal
olarak Cd grubunda bébrek dokusunda caspas-3 ve Bax ekspresyonunda artis vardi. Biyokimyasal sonuglara
gore Cd grubunda katalaz, siiperoksit dismutaz ve glutatyon peroksidaz antioksidan enzim seviyeleri
azalirken, malondialdehit seviyeleri arttl. Ancak yukarida belirtilen Cd'nin neden oldugu degisikliklerin ¢ogu,
Perga + Cd grubunda perga tedavisiyle azaldi. Sonug olarak, perga takviyesi bobrek dokusunda apoptozun
inhibisyonu yoluyla Cd kaynakl bobrek hasarini hafifletebilir.

Anahtar Kelimeler: Bébrek, Histopatoloji, Kadmium, Perga, Rat.

INTRODUCTION and cigarette smoke (Waisberg et al. 2003). Cd has a long

. . . ) biological half-life and accumulates in the liver and kidney
Cadmium (Cd) is an important trace element released into (Ercal et al. 2001). It is a toxic metal that can cause toxicity
aquatic and terrestrial environments from both natural in many tissues, such as nephrotoxicity, immunotoxicity

sources and anthropogenic activities (mining, smelting, reproductive toxicity, and osteotoxicity (Liu et al. 2009;
electroplating, battery manufacturing using Cd) (Chora et Gong et al. 2019).

al. 2009). People are exposed to Cd through food, water, . . . o
The kidney is thought to be the target organ in Cd toxicity
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because it does not have an effective mechanism for Cd
elimination and is one of the organs where Cd accumulates
(Fouad and Jresat 2011). Metallothionein (MT), a small
metal-binding protein induced by Cd, that binds most of
the Cd in the form of the Cd-MT complex (Nordberg 2009).
After Cd exposure, Cd-MT is produced in the liver and
released into the bloodstream (Wolff et al. 2008). The
nephrotoxic effect of Cd occurs as a result of the Cd-MT
complex released from damaged liver cells, filtering
through the glomerulus, and passing into the urinary
cavity, where it is endocytosed by proximal tubular cells
and broken down by lysosomes, resulting in the release of
Cd (Morales et al. 2006).

Oxidative stress is an important possible mechanism in Cd-
induced nephrotoxicity (Watjen and Beyermann 2004). Cd
causes oxidative stress damage by inducing excessive
amounts of reactive oxygen species (ROS) (Jomova and
Valko 2011). It was reported that Cd induces tubular
epithelial cell apoptosis in the kidney and the underlying
mechanism is excessive ROS production (Almeer et al.
2019). In addition, Cd-induced oxidative stress damage
activates mitochondrial signals that cause apoptosis
(Wilmes et al. 2011).

Bee bread (perga) consists of pollen, honey, and the
secretions of the salivary glands of bees (Vasquez and
Olofsson 2009). Bees place the ingredients into the
honeycomb cells, then coat the mixture with beeswax and
honey. The content is then subjected to lactic fermentation
caused by bacteria and yeasts, resulting in perga (Kieliszek
et al. 2018). Perga is a source of polyphenols with
antioxidant activity due to rich compounds such as a-
tocopherol,  kaempferol, p-coumaric acid, and
isorhamnetin (Isidorov et al. 2009). Due to its antioxidant
properties, antimicrobial (Zerdani et al. 2011), anti-
inflammatory (Kosedag and Gulaboglu 2023), and
antihypertensive (Nagai et al. 2005) activities have been
demonstrated. Perga also has properties that help to
remove various toxins from organisms (Nagai et al. 2005).

The aim of this study was to investigate the protective
effect of perga against Cd-induced nephrotoxicity in rats
using histopathological, immunohistochemical, and
biochemical methods.

Experimental Design

The 32 male rats were randomly divided into 4 groups,
with each containing 8 rats. The experiment was
conducted for 28 days. Freshly procured perga was dried
at 35 °C for 4 h, and then ground into a fine powder using a
blender and stored at =20 °C until use (Zakaria et al. 2021).
During the 4-week trial period, perga was given daily via
oral gavage at a dose of 0.5 g/kg body weight (Kosedag
and Gulaboglu 2023). Cd was administered daily via
orogastric gavage at 5 mg/kg body weight throughout the
trial period (Fang et al. 2021). The rats were grouped as
shown in Table 1.

Table 1: Animal groups.

Route of

Grou Treatment . .
p Administration

1. Control group Distilated water via orogastric gavage

2. Perga group 0.5 g/kg perga via orogastric gavage

3. Cd group 5 mg/kg Cd via orogastric gavage
0.5 g/kg perga + . .

4.Cd + Perga 5 mg/kg Cd via orogastric gavage

MATERIAL AND METHODS

Animals

The Experimental Animal Research Centre at Van Yuzuncu
Yil University (Van, Tirkiye) provided 32 male Wistar
albino rats that were approximately 2 months old with an
average weight of 200-250 g The rats were randomly
divided into 4 groups, with 8 in each group (n=8). They
were housed at 252 °C with a daily light/dark
photoperiod of 10:14. The rats were fed a wheat-soybean-
based diet ad libitum and housed in stainless steel cages.
Humane care, according to the criteria expressed in the
Guide for the Care and Use of Laboratory Animals
prepared by the National Academy of Science and
published by the National Institute of Health, was followed
throughout the experiment period. The ethics regulations
followed were in accordance with national and
institutional guidelines for the protection of animal
welfare during the experiments. The local ethics
committee of Van Yuzuncu Yil University Animal
Experiments approved the study (01/06/2023, 2023/07-
12).
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A standard pellet diet ad libitum was available during the experiment.

At the end of the 28-day experiment, the rats were
anesthetized using ketamine (50 mg/kg) (Arion Pharmacy,
Istanbul, Tiirkiye) and xylazine (10 mg/kg) (Mefar
Pharmacy, istanbul, Tiirkiye). Kidney tissue was removed
after median laparotomy. Samples taken for
histopathological examination were stored in 10%
formaldehyde solution. Samples taken for biochemical
[malondialdehyde (MDA), superoxide dismutase (SOD),
catalase (CAT), glutathione peroxidase (GSH-Px)] analysis
were washed with phosphate-buffered saline (PBS) and
stored in a deep freezer (-80 °C).

Histopathological Examination

Kidneys from the animals were fixed in 10% neutral
buffered formalin and embedded in paraffin using routine
methods. Sections measuring 5 pm thick were cut for
histological examination. Histopathological evaluation was
performed for findings such as glomerular damage, tubular
degeneration and necrosis, hyperemia, and hemorrhage
(Renugadevi and Prabu 2009). The histopathological
findings were evaluated on hematoxylin and eosin (H&E)-
stained tissue slides using a light microscope (E-400;
Nikon, Corp., Minato City, Tokyo, Japan) equipped with a
DS-Ri2  video camera (DS-U3; Nikon Corp).
Histopathological findings were evaluated subjectively as
negative (-), mild (+), moderate (++), and intense (+++)
(Yaman and Kémiiroglu 2018).

Immunohistochemical Staining

Immunohistochemistry was performed according to the
streptavidin-biotin-peroxidase (avidin-biotin peroxidase
complex) method. Briefly, the sections were deparaffinized
(2 times for 5 min in xylol) and rehydrated using a series
of ethanol solutions. Subsequently, tissue endogenous
peroxidase activity was quenched with 3% H202 (v/v) for
20 min followed by washing 3 times in PBS for 5 min.
Antigen retrieval was performed with citrate buffer (pH
6.0) for 30 min at 95 °C using a water bath, and then
cooled for 20 min. Subsequently, the slides were incubated
with blocking serum (Histostain Plus Bulk Kit, Zymed
Laboratories Inc., Oxnard, CA, USA) for 15 min to block
nonspecific binding sites. The sections were incubated
with caspase-3, and Bax primary antibodies at 4 °C
overnight (Table-2). The next day, the slides were washed
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four times with PBS, incubated with a biotinylated
secondary antibody (Histostain Plus Bulk Kit, Zymed) for
20 min at room temperature, and washed four times with
PBS for 5 min. Next, the sections were incubated with
horseradish-streptavidin peroxidase (HRP) conjugate
(Histostain Plus Bulk Kit, Zymed) at room temperature for
20 min. Finally, the slides were incubated for 5-15 min
with diaminobenzidine (DAB), rinsed 3 times for 5 min in
distilled water, and counterstained with Gill’s hematoxylin
for 3 min. Then, the sections were passed through a series
of alcohol and xylene and mounted directly with Entellan
mounting medium. Immunohistochemical findings were
evaluated subjectively according to the intensity of the
staining in the tissue as negative (-), mild (+), moderate
(++) and intense (+++), using a light microscope (E-400;
Nikon Corp.) equipped with a DS-Ri2 video camera (DS-U3,
Nikon Corp.) (Yaman and Aydemir 2021).

Preparation of Kidney Tissue Homogenate

Kidney tissue samples, weighed at 0.5 g on a precision
scale, were placed in tubes. Then, 10 times the weight of
cold buffer (1 mmol/L EDTA, 0.32 mol/L sakaroz and 10
nmol/L Tris-HCl, pH 7.4) was added to the tissue samples.
Samples were digested using a homogenizer. After the
vortexing process, the samples placed into porcelain
crucibles were subjected to advanced disintegration in an
ultrasanitizer at 20 KHz. After the disintegration process,
the upper clear part was removed by centrifugation at
9500 rpm for 30 min. The collected supernatants were
transferred into Eppendorf tubes. All of these processes
were carried out at 4 °C (Akkoyun et al. 2023).

Antioxidant Enzyme Activity Determinations and
Determination of the Total Protein Concentration.

Antioxidant enzyme activity levels in the kidney tissues
were determined spectrophotometrically. Superoxide
dismutase (SOD (EC 1.15.1.1) activity was measured
according to the method by Sun et al. (1988), glutathione
peroxidase GSH-Px (E.C.1.11.1.9) tissue enzyme activity
was measured based on the method by Paglia and
Valentine (1967), and the catalase CAT (EC 1.11.1.6)
activity was measured according to the method used by
Aebi (1984). The MDA level, which is the most important
indicator of lipid peroxidation, was determined according
to the method of Ohkawa et al. (1979). The total protein
concentration of the kidney tissue homogenates was
determined spectrophotometrically using standard bovine
serum albumin solution (Lowry et al. 1951).

Statistical Analysis

The biochemical findings obtained as a result of the study
were analyzed using analysis of variance (ANOVA) with
the JMP statistical package program. Standard deviation (X
+ SD) values were also calculated with the JMP package
program. According to the results of ANOVA, statistically
significant factor averages were compared using the least
significant differences student’s t test (p<0.01) and
lettered.

atrophy were observed in the glomeruli in some sections.
This resulted in an expansion of the Bowman space (Figure
1D). Tubular damage manifested by fragmented tubular
epithelium and loss of brush border was observed. Dilation
was detected in the tubules. Necrosis and cloudy swelling
were observed in the tubule epithelium (Figure 1E). Cd
also caused hyperemia and hemorrhagic foci and
inflammatory cell infiltration. The histopathological
changes caused by Cd were significantly reduced by the
application of perga. In particular, the atrophic glomeruli
were barely detected. However, glomerular swelling was
partially present (Figure 1F). The frequency and severity
of histopathological lesions in kidney tissue in all of the
groups are presented in Table 3.

Table 2: Antibody specificity, host, dilution rates and
incubation times.

Antibody Host Dilution Incubation Source
Rabbit/ 1:100 ) PA5-16335;
Caspase-3 o Overnight Thermo
Polyclonal dilution . .
Fisher Sci.
Rabbit/ 1:100 . ab53154;
Bax polyclonal dilution Overnight abcam

Heat-induced antigen retrieval was performed with citrate buffer.

Table 3: Incidence and severity of the lesions in the
kidneys of the Control, Perga, Cd, and Cd + Perga groups.

Fhapges/ lesions Control Perga Ccd Cd+
in kidney Perga
Tubular 0/8 0/8 8/8 8/8
degeneration and
necrosis
Mild 0 0 1 2
Moderate 0 0 4 5
Intense 0 0 3 1
Damaged 0/8 0/8 8/8 8/8
glomeruli
Mild 0 0 2 3
Moderate 0 0 2 3
Intense 0 0 4 2
Inflammatory cells 0/8 0/8 8/8 5/8
infiltration
Mild 0 0 5 4
Moderate 0 0 3 1
Intense 0 0 0 0
Hyperemia and/or 0/8 0/8 8/8 7/8
hemorrhage
Mild 0 0 1 4
Moderate 0 0 3 2
Intense 0 0 4 1

RESULTS

Histopathological Results

Normal histological structure of the kidney tissue was
observed in the Control (Figure 1A) and Perga groups
(Figure 1B). After 4 weeks of Cd treatment, swelling of the
glomeruli was observed in some sections from the Cd
group, so that there was no space between the glomerulus
and the Bowman capsule (Figure 1C). Shrinkage and

Number of rats with lesions among all of the animals examined (8 rats per
group)

Immunohistochemical Results

Immunohistochemically, the caspase-3 and Bax
immunoexpressions were evaluated in the kidney tissue.
There was no expression of caspase-3 in the Control
(Figure 2A) or Perga (Figure 2B) group sections. Strong
caspase-3 expression was detected in the glomerular and
tubular cells in the Cd group sections (Figure 2C).
Expression was present in the Cd + Perga group, but it was
less than that in the Cd group (Figure 2D). Bax expression
was not observed in the Control (Figure 3A) or Perga
group (Figure 3B) sections. Expression was determined in
the tubule epithelium in the Cd group sections. However,
there was no reaction in the glomerular cells (Figure 3C).
In the Cd + Perga group, there was lower Bax expression
compared to the Cd group (Figure 3D).
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Figure 1: Effects of perga on Cd-induced changes in the kidney sections (H&E).
A) Control group: Normal histological appearance of the kidney. B) Perga group: Normal glomeruli and tubules. C) Cd group: Swelling of the glomerulus and
absence of space between the glomerulus and Bowman’s capsule (arrowhead). D) Cd group: Shrinkage of the glomerulus, increase in the space between the
glomerulus and Bowman'’s capsule (Stars), and tubuler damage (arrows). E) Cd group: Necrosis (arrows) and cloudy swelling (arrowhead) of the tubular
epithelium. F) Cd + Perga group: Treatment with perga prominently attenuated the damage caused by Cd (arrowhead).
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A) Control group; B) Perga group; C) Cd group; D) Cd + Perga group. ABC method, counterstained with hematoxylin.
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Figure 3: Effect of Cd and perga on the immune-expression of Bax in the kidney tissue of rats.
A) Control group; B) Perga group; C) Cd group; D) Cd + Perga group. ABC method, counterstained with hematoxylin.

Biochemical Results

When the results were evaluated, the SOD, CAT, and GSH-
Px enzyme activity decreased in the Cd group compared to
the Control group (p<0.01). The SOD and GSH-Px activity
in the Cd + Perga group increased significantly compared
to the Cd group (p<0.01). Enzyme activities in the Perga
group were close to those in the control group (Figures 4-
6). When the MDA level was evaluated, an increase was
observed in the Cd group compared to the Control group
(p<0.01). Compared to the Cd group, the MDA level
decreased significantly in the Cd + Perga group (p<0.01)
(Figure 7).
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Figure 4: Effect of Cd and perga on SOD levels in the
kidney tissue of rats (IU/mg protein) (p<0.01).
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Figure 5:
kidney tissue of rats (IU/mg protein) (p<0.01).
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Figure 6: Effect of Cd and perga on GSH-PX levels in the
kidney tissue of rats (IU/mg protein) (p<0.01).
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Figure 7: Effect of Cd and perga on MDA levels in the
kidney tissue of rats (nmol/mg protein) (p<0.01).

DISCUSSION AND CONCLUSION

Cd causes ROS production by triggering the production of
pro-inflammatory cytokines and signaling molecules in the
kidney (Fouad and Jresat 2011). The toxic effects caused
by Cd are closely related to this ROS production, which can
activate signaling pathways that cause cell apoptosis
(Pathak and Khandelwal 2006). Additionally, antioxidant
deficiency occurs with ROS production (Waisberg et al.
2003). It has been reported that a diet rich in natural
flavonoids may be useful to prevent Cd-induced kidney
damage (Morales et al. 2006). This study described
evidence of the protective efficacy of perga in Cd-induced
nephrotoxicity.

Cd accumulates in proximal tubule cells through
glomerular filtration and disrupts the structure of the
kidney (Ge et al. 2019). Marked tubular necrosis, cloudy
degeneration of the tubular epithelium, and tubular
dilatation have been reported in rat kidneys as a result of
exposure to Cd (Pari et al. 2007; Renugadevi and Prabu
2010; Fang et al. 2021). Multiple hemorrhage foci,
inflammatory cell infiltration (Renugadevi and Prabu
2010), and the accumulation of eosinophilic debris
(hyaline cylinders) in the tubules are other known findings
(Tripathi and Srivastav 2011). In the current study, similar
histopathological findings were detected in the Cd group.
Tubular degeneration, necrosis and dilatation after
exposure to toxic substances may be the result of hydraulic
changes (Tripathi and Srivastav 2011). Tubular dilatation
may be a compensatory mechanism after the loss of
function of nephrons due to tubular damage (Sanchez-
Chardi et al. 2009).

Cd affects the glomeruli as well as the tubules. In the
present study, exposure to Cd caused atrophy of the
glomeruli in some sections. The glomerular shrinkage
observed in this study was consistent with that in previous
studies reporting glomerular shrinkage in rats
administered Cd at the same dose and duration as that
herein (Renugadevi and Prabu 2009; Renugadevi and
Prabu 2010). However, in rats administered Cd at the
same dose and duration as in the current study, it was
reported that the Bowman'’s space narrowed as a result of
swelling in the glomeruli following exposure to Cd
(Tripathi and Srivastav 2011). Herein, similar findings
were detected in some of the tissues.

In the present study, the perga treatment showed
improvement in some of the histopathological changes
caused by Cd in the kidney. Perga has been reported to
alleviate oxidant-mediated kidney damage caused by
various heavy metals. Ethanolic extract of perga (100
mg/kg) given to rats for 1 month contributed positively to
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histopathological and biochemical parameters in the liver,
kidney, and brain as a detoxifying agent against titanium
dioxide nanoparticles and other xenobiotics (Bakour et al.
2021). Perga extract has been shown to significantly
ameliorate aluminum-induced hepato-renal toxicity
(Bakour et al. 2017).

An important factor for Cd-induced kidney damage is
apoptosis (Zhuang et al. 2019). Cd-induced apoptosis
involves multiple pathways (Shao et al. 2014). Bax, and
caspase-3 play a role in the mitochondria-mediated
intrinsic apoptosis pathway. The pro-apoptotic protein
Bax can change mitochondrial permeability and cause
apoptosis (Amanpour et al. 2019). Caspase-3 is the final
protease that activates apoptotic DNA degradation (Abdel
Moneim 2016). In the current study, it was found that the
caspase-3 and Bax immunoexpression increased in the
kidney tissue sections of the Cd group. This evidence are
consistent with previous research reporting an increase in
caspase-3 and Bax immunoexpression in the kidney of
mice (Almeer et al. 2019) and rats (Yuan et al. 2014)
exposed to Cd. Previous studies have suggested that
antioxidant supplements such as vitamin E (Fang et al.
2021) and selenium (Wang et al. 2013) have a protective
effect against Cd-induced apoptosis by reducing Bax and
caspase-3 mRNA expression levels. In this presented
study, the perga treatment effectively reversed this Cd-
induced process.

Vitamins C, E, and selenium may be very important factors
in terms of the protective effect against Cd damage
(Karabulut-Bulan et al. 2008). Perga is an important
source of nutrients and bioactive compounds such as
vitamins (C, B, K, P, E H, P, nicotinic acid, and folic acid)
and polyphenols (flavonoids, phenolic acids) (Vasquez and
Olofsson 2009). It has also been reported that perga
contains many micro and macro elements with antioxidant
activity such as selenium, zinc, calcium, phosphorus,
copper, and magnesium (Nagai et al. 2005). Studies have
reported that vitamin C and E, zinc, and selenium reduce
oxidative stress and damage caused by Cd (Karabulut-
Bulan et al. 2008; Cilenk et al. 2016). Vitamin C
supplementation has been shown to reduce Cd uptake
from the gastrointestinal tract (Grosicki 2004). It has been
shown that vitamin E acts as an antioxidant in cells,
interrupting the spread of LPO in the plasma membrane to
maintain membrane integrity (Karabulut-Bulan et al.
2008). It has been observed that selenium treatment may
protect kidney tissue against Cd toxicity by increasing the
activity of antioxidant enzymes in these tissues (EI-
Sharaky et al. 2007). Zinc supplementation may partially
protect against Cd-induced lipid peroxidation (Jemai et al.
2007). In this study, the significant improvement in
histopathological findings and apoptotic markers in the
kidney as a result of perga treatment may be related to the
content of perga.

Oxidative stress is defined as a disorder in the balance
between ROS and antioxidant defenses systems (Akkoyun
2019). Oxidative stress can cause significant interrelated
disorders in cellular metabolism, including changes in the
protein and nucleic acid structures, an increase in
intracellular free calcium, and the destruction of cells by
lipid peroxidation (Szymonic-Lesiuk et al. 2003; Akkoyun
et al. 2023). Studies have shown that Cd administration
significantly reduced SOD, CAT, and GSH-Px activities and
increased MDA levels compared to control rats (Messaoudi
et al. 2009; Renugadevi and Prabu 2010). In the presented
study, the SOD, CAT, and GSH-Px enzyme activities
decreased significantly in the Cd and Cd + Perga groups
compared to the Control group (p<0.01). The SOD, CAT,
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and GSH-Px activities in the Cd + Perga group increased
significantly compared to the Cd group (p<0.01).

MDA is known to be one of the most abundant aldehydes
formed as a byproduct of lipid peroxidation (Soltaninejad
et al. 2003). A significant increase in MDA level due to Cd
exposure has been reported in the kidney tissue of rats
(Suhartono et al. 2015). In the presented study, the MDA
level increased in the Cd group compared to the Control
group (p<0.01). The MDA level, which increased in the Cd
group, decreased significantly in the Cd + Perga group
(p<0.01).

In the literature, no studies could be found evaluating the
effects of perga against Cd toxicity. It was reported that
propolis, another bee product, acts as a protective agent
against Cd-induced testicular toxicity (Cilenk et al. 2016).
In a study evaluating the protective properties of propolis
and royal jelly against the negative effects of Cd on kidney
and liver function, it was concluded that both products
have the ability to contribute to Cd chelation and the
reduction of oxidative stress (Omar et al. 2023). In the
presented study, the SOD and GSH-Px activity values in the
Cd + Perga group were significantly increased compared to
the Cd group. This results shows that perga has preventive
effects against Cd-induced oxidative damage due to its
antioxidant properties.

In conclusion, perga appears to have a protective role in
Cd-induced nephrotoxicity, as it causes a decrease in
caspase-3 and Bax immune expressions, reduces the MDA
level, and increases serum antioxidant enzyme activities.
Therefore, perga could have a potential role as an
antioxidant and  antiapoptotic agent in  food
supplementation or the pharmaceutical industry.
However, further studies are needed to fully understand
the nephroprotective effects of perga.
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0z

Bu calisma solar dermatitli Van kedilerinde hematolojik parametreler ve immunglobulin diizeylerinin
arastirllmas1 amaciyla yapildi. Bu calismanin hayvan materyalini Van Kedisi Arastirma ve Uygulama
Merkezi'nde bulunan, farkll yas (3-15 yas) ve cinsiyete sahip, yapilan muayeneler sonucunda “Solar
Dermatitis” teshisi konulan 20 Van kedisi ile goriiniirde herhangi bir hastaligi bulunmayan 7 kedi olusturdu.
Hasta ve saglikll kedilerden V. cephalica’dan kan 6rnekleri alindi. Solar dermatitli Van kedilerinin THR
(trombosit) ve Pct (trombosit platekriti) (p<0.05) ile Lym (lenfosit) degerinde (p<0.01) anlamh bir diisiis,
Neu (nétrofil) ve Eo (eozinofil) degerlerinde anlaml bir artis (p<0.05) oldugu tespit edildi. Solar dermatitli
Van kedilerinin Glob (globulin) degerinde anlaml bir artis (p<0.05), Alb (albumin)/Glob degerinde ise
anlamh bir diisiis oldugu (p<0.01) tespit edildi. Immunglobulinlerden IgA degerinin solar dermatitli Van
kedilerinde, saglikli Van kedilerine gore diisiis, IgE ve IgG degerlerinin ise artis gosterdigi, fakat bu diisiisiin
ve artisin anlaml olmadig1 (p>0.05), solar dermatitli Van kedilerinin IgM degerinde ise anlamh bir artis
oldugu (p<0.05) tespit edildi. Sonug olarak, Van kedilerinde solar dermatitisin gériilme sikliginin diger beyaz
olmayan kedi irklarina gore daha yiliksek oldugu, solar dermatitisin hematolojik ve biyokimyasal
parametrelerde kismi bir degisiklige yol actigi ortaya konulmustur. Solar dermatitisli kedilerde hematolojik
ve biyokimyasal [TP (total protein), Alb, Glob] parametreler ile immunglobulin (IgA, IgE, IgG, IgM) diizeyleri
ilk kez belirlenmistir.

Anahtar Kelimeler: Giines dermatiti, Hematoloji, Inmunglobulin, Van kedisi.

ABSTRACT

Determination of Hematological Parameters and Immunoglobulin Levels in Van
Cats with Solar Dermatitis

This study was carried out to investigate hematological parameters and immunoglobulin levels in Van cats
with solar dermatitis. The animal material of this study consisted of 20 cats of different ages (3-15 years) and
gender, diagnosed with "Solar Dermatitis" as a result of the examinations, and 7 cats without any apparent
disease, located in the Van Cat Research and Application Center. V. cephalica blood samples were taken from
sick and healthy cats. It was determined that there was a significant decrease in Thr (platelet) and Pct
(platelet platecrit) (p<0.05) and Lym (lymphocyte) value (p<0.01) and a significant increase in Neu
(neutrophil) and Eo (eosinophil) values (p<0.05) in Van cats with solar dermatitis. It was determined that
there was a significant increase in the Glob (globulin) value of Van cats with solar dermatitis (p<0.05) and a
significant decrease in the Alb (albumin)/Glob value (p<0.01). Among the immunoglobulins, IgA value
decreased in Van cats with solar dermatitis compared to healthy ones, and increased IgE and IgG values, but
this decrease and increase were not significant (p>0.05), while the IgM value of Van cats with solar dermatitis
increased significantly (p<0.05). As a result, it has been revealed that the probability of solar dermatitis in
Van cats is higher than other cat breeds, and that solar dermatitis does not cause a significant change in
hematological and biochemical parameters. In addition, hematological and biochemical [TP (total protein),
Alb, Glob] parameters and immunoglobulin (IgA, IgE, IgG, IgM) levels were determined for the first time in
cats with solar dermatitis.

Keywords: Hematology, Inmunglobulin, Solar dermatitis, Van cat.
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GiRiS

Van kedisi, Tirkiye’de yetistirilen saf beyaz kedi
irklarindandir. Tiirk Standartlari Enstitiisii tarafindan Van
Kedisi TS 12138 no ile 1997 yilinda milli 1rk olarak tescil
edilmistir. Van bolgesinden kéken alan, nesli koruma altina
alinmis, turkuaz mavisi ile kehribar gibi farkli renkte

gozlere sahip olan ve suyu seven bir kedi irkidir (Yilmaz ve
Ertiirk 2015; Celik 2019).

Kedilerde deri hastaliklarina siklikla rastlanilmaktadir.
Hafif pigmentli, pigmentsiz veya hasarli ve tiylerle
korunamayan cildin, giines veya ultraviyole 1s1g1na maruz
kalmasindan kaynaklanarak olusan ve genellikle goz ardi
edilen bir deri hastalig1 olan solar dermatitis, beyaz renkli
tiy yapilarindan dolay1 beyaz kedilerde siklikla
goriilmektedir (Pucheu-Haston 2017; Paterson 2019).

Diinyadaki giines radyasyonunun yaklasik %5’i Ultraviyole
radyasyon  (UVR)'dan  (100-400 nm  arasinda)
olusmaktadir. UVR Ultraviyole A (UVA) (315-400 nm),
Ultraviyole B (UVB) (280-315 nm), Ultraviyole C (UVC)
(100-280 nm) olmak iizere ii¢ gruba ayrilir ve diinya
ylzeyindeki giines ultraviyole radyasyonunun yaklasik
%95-98 UVA, %2-5 UVB'dir. UVC ise stratosferik ozon
tarafindan emilir (Molho-Pessach ve Lotem 2007).
Genellikle UVB, giines yanigl veya eritem spektrumu
olarak adlandirilmaktadir (Paterson 2019).

Solar dermatit, hafif pigmentli, pigmentsiz veya hasarli ve
tliylerle korunamayan cildin, giines veya ultraviyole 15181na
maruz kalmasindan kaynaklanan, akut veya kronik
olabilen bir dermatit cesididir (Pucheu-Haston 2017).
Biitliin kediler esit derecede duyarl degildir. Beyaz veya
acik renkli kiirke sahip ve mavi gozlii kediler, tiras edilmis
kediler en hassas olanlaridir (Foster 2012; Hughes 2018).

Lezyonlar, en duyarli Kkedilerde 3 aylikken ortaya
cikmaktadir (Almeida ve ark. 2008). Etkilenen bolgeler;
ozellikle kulak kepgesinin uglari, burun, dudaklar,
preaurikiiler ve periokiler alanlardir (Almeida ve ark.
2008). Akut solar dermatit, eritemli, kalinlasmis, agrili bir
cilt ile karakterizeyken, kronik solar dermatit,
hissedilebilir sekilde kalinlasmis bir cilt, eritem,
erozyonlar, iilserasyonlar, yara izi ve komedonlar ile
karakterizedir (Pucheu-Haston 2017). Ayrica bazi
kedilerde kulak kepgesinin seyirmesi ve pinnal kikirdakta
kivrilma goriilebilir (Sousa 1995; Scarff 2017). Uzun siire
glinese maruz kalmanin énemli bir sonucu da iyi huylu
(6rn., hemanjiyom) veya kotii huylu (6rn., skuamoéz hiicreli
karsinom) olabilen kutanéz neoplazidir (Ghibaudo 2016).

Hastaligin tanisi; cins, kiirk rengi, glinese maruz kalma
oykiisii ve klinik goriintim ile konur (Sousa 1995; Foster
2012). Pigmentsiz, seyrek tiiylii bolgelerdeki lezyonlar ile
bitisik pigmentli cildi karsilastirmak taniya yardimci
olabilir. Kesin tani ise, deri biyopsi materyalinin histolojik
olarak incelenmesiyle konulabilir (Foster 2012).

Tedavi, lezyonlarin tipine ve boyutuna bagh olarak
degismektedir (Ghibaudo 2016). En kritik faktor, etkilenen
kedilerin giines 1s181ndan korunmasidir. Bu, kediyi giinesli
glinlerde 10:00-16:00 saatleri arasinda iceride tutmakla
veya disarida oldugu zamanlarda golgede olmasiyla ve
camlara UV engelleyici filmler takarak saglanabilir
(Hughes 2018; Williams ve ark. 2018). Akut solar
dermatitte glinese daha fazla maruz kalmaktan
kacinilabilirse, vakalarin kendini sinirlamasi beklenir.
iltihapli vakalar, uygun bir analjezik ajanla birlikte
prednizondan (7-10 giin boyunca her 24 saatte bir 1
mg/kg PO) fayda gorebilir. Erken lezyonlar beta karoten
(kedi basina 30 mg, baslangi¢ta 30 giin boyunca giinde 2
kez, daha sonra giinde 1 kez) takviyesine yanit verebilir.
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Kronik solar dermatitte, hasarin ¢ogu kalici oldugundan,
tedavi daha zordur (Pucheu-Haston 2017). imikimodun (6
hafta veya daha uzun, haftada 2-3 kez) topikal uygulamasi,
ozellikle kedilerde lezyonlarin siddetini azaltabilir. Yangi
bazi durumlarda siddetli olabilir, yangi ¢oziilene kadar
tedavinin kesilmesi gerekir. Yeniden baslanirsa daha az
siklikta uygulanmalidir (Miller ve ark. 2013; Pucheu-
Haston 2017). Tedaviler basarisiz olursa pinnektomi
endikedir ve lenf nodlarina metastaz olmussa, lenf nodu
diseksiyonu yapilmalidir (Miller ve ark. 2013).

Globulinler, kan serumundaki hizlarina gore alfa (a), beta
B ve gamma ) globulinler olarak
gruplandirilmaktadirlar. immunglobulinler,
immunglobulin G (IgG), immunglobulin M (IgM),
immunglobulin A (IgA), immunglobulin D (IgD) ve
immunglobulin E (IgE) olmak {zere bes grubta
degerlendirilir. Dort temel immunglobulin smifi (IgG, IgM,
IgA ve IgE) tiim memelilerde, IgD ise, insanda, maymunda,
ratlarda ve kopeklerde bulunmaktadir (Yilmaz ve Akgiil
2014).

IgA, immunglobulinlerin yaklasik %15’ini olusturan ve
mukozal sekresyonlarda en fazla bulunan gruptur (Yilmaz
ve Akgiil 2014). Komplament fikzasyon ile opsonizasyonda
rol almamaktadirlar (Cetiner 2020). IgA, gastrointestinal
ve solunum kanali duvarindaki plazma hiicreleri ile bu
bolgelerdeki B lenfositler tarafindan iretilmektedir
(Eglenti 2019). IgE, immunglobulinlerin yaklasik
%0.004’linii  olusturan, adenoidlerdeki, bronsiyal ve
peritoneal lenf diiglimlerindeki, solunum, gastrointestinal
ve nazal mukozadaki plazma hiicreleri tarafindan iiretilen
gruptur (Lamerz ve Fateh-Moghadam 1974; Yilmaz ve
Akgil 2014). Enflamasyon ve alerjik durumlarinda,
paraziter enfeksiyonlarda serum IgE konsantrasyonlarinda
artis goriilmektedir (Reinero 2009; Eglenti 2019). Alerjen
spesifik IgE, hem alerjik hem de saglikli/spesifik patojen
icermeyen kedilerde bulunabilir (Ural ve ark. 2018). IgG,
immunglobulinlerin yaklasik %75’ini olusturan, viicut
swvilarinda mevcut olan ve dokulara kolayca girebilen
gruptur (Yilmaz ve Akgil 2014). Enterik enfeksiyonlara
karsi olumlu, sistemik enfeksiyonlara karsi ise koruyucu
etkisi vardir (Cetiner 2020). Savunma mekanizmasinin
antikor uyariminda basrol oynar (Eglenti 2019). IgM,
immunglobulinlerin yaklasik %10’unu olusturan ve
plazma hiicreleri tarafindan antijenlere karsi tretilen ilk
gruptur  (Eglenti 2019; Cetiner 2020). Enterik
enfeksiyonlara karsi olumlu, sistemik ve paraziter
enfeksiyonlara karsi ise koruyucu etkisi vardir (Cetiner
2020). Enfeksiyon hastaliklarinin akut déneminde IgM
diizeyinde artis meydana gelir, fakat IgM kisa omiirli
oldugundan, serumdaki diizeyi kisa siire sonra azalarak
yerini uzun Omirli IgGye birakir. Dolayisiyla kan
serumunda IgG'ye gore daha yiiksek miktarda IgM
saptanirsa, gecirilmekte olan veya yeni gecirilmis
enfeksiyon varlig1 diisiiniilmelidir (Yilmaz ve Akgtl 2014;
Ozbek 2019).

Bu c¢alismada, Van ilinde bulunan solar dermatitli Van
kedilerinin hematolojik parametrelerinin ve
immunglobulin diizeylerinin solar dermatitisle iliskisinin
belirlenmesi vegelecekte yapilacak ¢alismalara alt yapi
olusturmasi amaglanmistir.

MATERYAL VE METOT

Bu calisma igin Van Yiiziincii Yil Universitesi Hayvan
Deneyleri Yerel Etik Kurulundan (Tarih: 25.11.2021, Karar
No: 2021/11-04) hayvan deneyleri etik kurul onay1
gerekmedigine dair belge alinmistir.
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Bu ¢alismanin hayvan materyalini Van Kedisi Arastirma ve
Uygulama Merkezi'nde bulunan ve yapilan muayeneler
sonucunda “Solar Dermatitis” teshisi konulan, farkl yas (3-
15 yas) ve cinsiyete sahip 20 Van kedisi ve herhangi bir
hastaligl bulunmayan 7 Van kedisi olusturdu.

Hasta ve kontrol grubu kedilerden analizler icin V.
cephalica’dan y6nteme uygun olarak antikoagiilanl
(EDTA’l)) ve antikoagiilansiz tiiplere kan ornekleri alindi.
Hematolojik analizler hematoloji cihazinda ayni giin
icerisinde yapildi. Biyokimyasal ve immunglobulin
parametrelerinin Olciilmesi i¢cin antikoagiilansiz tiiplere
aktarilan kanlar, santrifiij cihazinda 3000 devirde 15
dakika santrifiij edilerek serumlar1 c¢ikarildi. Elde edilen
serumlar eppendorf tiiplere aktarildi, etiketlendi ve
analizleri yapilincaya kadar derin dondurucuda (-20°C)
muhafaza edildi. Calismada kullanilacak olan serum
ornekleri calismadan 30 dakika 6nce derin dondurucudan
cikarilarak oda sicakligina getirildi. Biyokimya cihazinda
total protein (TP) ve albumin parametreleri her bir
parametre icin cihaza uygun kit kullanilarak ol¢ildi.
Globulin ise, total protein ve albuminin farkiyla bulundu.
Elde edilen serum drneklerinden immunglobulin IgA, IgE,
IgG ve IgM degerleri, kediler icin uyumlu olan ticari
Enzym-Linked ImmunoSorbent Assay (ELISA) test kitleri
[Cat Immunoglobulin A (IgA) Cat. No E0015Cat, Cat
Immunoglobulin G (IgG) Cat. NoE(Ol11lCat, Cat
Immunoglobulin E (Ig) Cat. No EO0119cat, Cat
Immunoglobulin M (IgM) Cat. No EO0016cat] ile kit
prosediirlerine uygun olarak ELISA cihazi ile 450 nm dalga
boyunda 6l¢iildii.

istatistiksel Analiz

Calismanin o6rnek sayis;, Van Kedisi Arastirma ve
Uygulama Merkezinde bulunan kedilere yapilan
muayeneler sonucunda belirlendi. Calismada elde edilen
veriler aritmetik ortalama (%), standart hata (SX), medyan,
degisim araligit (DA), minimum (min) ve maksimum
(maks) degerler olarak ifade edildi. Bu ¢calismada ele alinan
degiskenler, normal dagihim gostermediginden
karsilastirmalarda Mann-Whitney U testi kullanildi.
Hesaplamalarda istatistik anlamlhilik ve verilerin analizi
icin SPSS (ver:21) istatistik yazilim programi kullanildi.

Sekil 1: A) Solar dermatitli bir kedinin kulak kepgesi ve
basinda alopesi ile kabuklanma B) Solar dermatitli bir
kedinin kulak kepgesinde eritem ve pullanma.

Figure 1: A) Crusting with alopecia on the auricle and
head of a cat with solar dermatitis B) Erythema and flaking

BULGULAR

Solar dermatitli Van kedilerinin siklikla glinese maruz
kalan, pigmentsiz veya hafif pigmentli, seyrek tiiylii
bolgeleri olan ve daha ¢ok etkilenen kulak kepcesi, goz,
burun, dudak ve kulak cevresinde akut olarak Kkirli
goriintii, plriizlenme, eritem, 1s1 artis1 ve géz cevresinin
etkilenmesine bagl olarak lakrimasyon olustugu goézlendi.
Hastalik ilerledikge kulak kepgesinde elle hissedilebilir bir
kalinlasma, kil ortiisiinde bozulma, alopesi, pullanma,
etkilenen bolgeleri kasima ve fazla kasimadan
kaynaklanan kanama ve yaralar tespit edildi (Sekil 1).

Yapilan istatistiksel analizlere gore saghkl grupta Lym
degeri; hasta grubundaki ayn1 degerlere gore istatistiksel
olarak anlaml diizeyde yiiksek tespit edildi (p<0.01).
Saglikli gruba ait THR ve Pct degerleri; hasta grubundaki
ayni degerlere gore istatistiksel olarak anlaml diizeyde
yliksek tespit edilirken (p<0.05), saghkl grupta Neu, Eo ve
Eo# degerleri hasta grubundaki aymi degerlere gore
istatistiksel olarak anlamli diizeyde diisiik tespit edildi
(p<0.05). Solar dermatitli ve saglikli kedilerin WBC, Mon,
Ba, Lym#, Mon#, Neu#, RBC, MCV, Hct, MCH, MCHC, RDW,
RRg, Hb ve MPV parametreleri arasindaki farkin ise
istatistiksel olarak anlamli olmadig1 belirlendi (p>0.05)
(Tablo1).

of the auricle of a cat with solar dermatitis.

Tablo 1: Saglikli ve hasta grubu kedilere ait hematolojik

parametreler.
Table 1: Hematological parameters of healthy and patient
group cats.
Saghkl Hasta
(n:7) (n:20)
Parametre X £ S% X £ S% P
Min-Maks Min-Maks degeri
Medyan Medyan
DA DA
14.35+3.72 19.95 +8.65
WBC (8.39 - 19.20) (7.59 - 39.44) 0116
(10°/mm?) 14.99 20.01 :
5.65 11.51
41.51+8.71 30.34 £10.62
(29.10 - 52.30) (10.70 - 52.00)
Lym (%) 38.8 31.8 0.009
17 12.5
4.46 +1.78 4.00+1.29
(2.20 - 7.80) (2.30 - 6.90)
Mon. (%) 43 3.75 0.570
2.1 1.45
50.91 +£9.15 61.96 +11.29
(39.50 - 63.40) (37.80 - 82.40)
Neu. (%) 50.9 59.7 0.031
19.4 12.95
2.69+0.48 3.24+0.49
(2.10 - 3.20) (2.40 - 4.00)
Eo. (%) 2.8 33 0.026
1 0.8
0.43 £0.22 0.46 £ 0.27
(0.10 - 0.80) (0.10 - 0.90)
Ba. (%) o4 03 0.850
0.3 0.5
5.26+1.79 5.93+293
Lym# (2.55 - 7.82) (2.40 - 12.32) 0.808
(m/mm?) 5.67 5.735 ’
2.73 4.595
0.59 +0.15 0.74 +0.30
Mon# (0.36 - 0.82) (0.30 - 1.59) 0162
(m/mm?) 0.6 0.695 ’
0.2 0.225
8.14 +£3.16 13.19 +6.95
Neu# (4.29 - 12.19) (4.03 - 30.90) 0104
(m/mm?) 9.61 11.19 )
6.05 8.555
0.39 £0.14 0.50 £ 0.06
Eo# (0.18 - 0.54) (0.39 - 0.60) 0.031
(m/mm?) 0.42 0.495 ’
0.15 0.12
9.81+1.35 9.07 £1.73
RBC (8.27 - 12.39) (6.29 - 13.33) 0.498
(10%/mm?3) 2.6 9.265 :
1.42 2.135
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Tablo 1 (devami): Saghkli ve hasta grubu kedilere ait
hematolojik parametreler.

Tablo 2: Saglikli ve hasta grubu kedilere ait biyokimyasal

parametreler.

Table 1 (continued): Hematological parameters of Table 2: Biochemical parameters of healthy and patient
healthy and patient group cats. group cats.
Parametre o
Saghkli Hasta Saghkl Hasta
(n:7) (n:20) (n:7) (n:20)
Parametre < < < - P X+ SX X+ SX P
X SX X * SX degeri Min-Maks Min-Maks
Min-Maks Min-Maks ] Medyan Medyan
Medyan Medyan DA DA
DA DA
TP (g/dI) 596 +2.27 8.92 +2.29
4550 * 4.07 47.07 £ 4.36 (43 - 680) (39-1030) oee
MCV () (4090-52.10)  (3580-5570) 4, a7 3k 76
43.6 46.75 : e =1
6.6 4.55 ; :
Alb (g/dl 290+ 1.13 449+£282
4371611 4227+ 683 (e/dD (2~ 4.50) (110 9.90)
Het (%) (3570-5400)  (29.80-5470) ... 7 3.75 0.179
43 42.8 : ™ e
10 91 Glob (g/dl) 3.06 + 0.87 443 £ 1.60
14.20 £ 1.55 13.96 £ 2.22 (1.90 - 4.60) (220 6.70)
MCH (pg) (1210-17.00)  (10.00-2150) 400 g a0 0.036
14 13.55 : 11 285
- 2 — ;'f - Alb/Glob 0.63 *0.08 0.50  0.08
3183+ 1.6 30.69+3.10 (0.50-0.70)  (0.30 - 0.60)
MCHC (29.60-33.90)  (27.90 - 42.40) 0.003
0.476 0.6 0.50
(g/dD 325 29 0.1 0.05
3.1 1.55
I 1 230.85 £23.41 223.55 £ 48.88
11.66 £ 0.89 11.78 % 1.45 gA (ug/ml) (21314 (126,98
RDW (%) (10.80 - 13.20) (.70 ‘5156'20) 0.893 279.84) 325.80) 0.766
11.2 1L 224.256 223.44
L5 1.3 23.776 52.898
1.20 & 2-‘6‘6 2.53 ’-'145-31 IgE (ng/ml) 3202+488 3639+ 14.39
RRg (0.00 - 6.60) (0.00-1580) cac (2378-37.89)  (19.93-69.65) (o0
0 0 31.154 34.202 :
1-Z 3-Z 7.699 18.286
1113;900 -117-7280 éig“ H é'ig IgG (mg/ml) 039 £ 0.07 0.41-0.16
Hb (g/dl) (1L 1; 1 ) (8. 1‘2 g ) 0.179 (0.29 - 0.47) (0.19 - 0.81) 0.607
' p 0.3947 0.3722 :
2 2. 0.1391 0.1348
457.71+37434  199.90+117.55 1gM (pg/ml) 191.99 £ 46,56  228.98 £ 41.33
THR (152 - 1208) (60 - 493) 0.013 (133.63 - (177.00 -
(10°/mm?) 278 143 281.46) 295.26) 0.041
469 112 237371 174.039
10.34 £ 0.39 10.28 + 0.96 68,985 76.860
(9.90 - 11.10) (8.60 - 11.70)
MPV (fl) 103 102 0.766
0.4 1.75
Pet (%) (0.16-1.21) (0.06 - 0.57) 0.022
0.31 0.14 Yapilan arastirmalarda solar dermatitisin ilk lezyonlarinin
0.5 0.145 en duyarll kedilerde 3 aylikken ortaya ¢iktign ve
310(')86;2033’ (;06.3)4 i;gg) lezyonlarin yaz aylarinda daha da siddetlendigi
PDW (%) 10 6. 11 0.893 bildirilmistir (Almeida ve ark. 2008). Bu ¢alismadaki
18 205 kedilerin 3-15 yaglar arasinda oldugu ve belirtildigi gibi

Yapilan istatistiksel analizlere gére saghkli gruba ait
Alb/Glob degeri hasta gruba gore istatistiksel olarak
anlamh diizeyde yiiksek tespit edildi (p<0.01). Saghkl
gruba ait Glob ve IgM degeri hasta gruba gore istatistiksel
olarak anlaml diizeyde diisiik tespit edildi (p<0.05). Solar
dermatitli ve saghkl kedilerin TP, Alb, IgA, IgE ve IgG
parametreleri arasindaki fark ise istatistiksel olarak
anlamli bulunmadi (p>0.05) (Tablo 2).
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lezyonlarin daha ¢ok yaz aylarinda ortaya ¢iktig1 tespit
edildi. Solar dermatitisle ilgili yapilan ¢alismalarda
kedilerin burun, dudaklar, géz cevresi, kulak uglar1 ve
kulak bolgesinde hafif eritem, lezyonlar ilerledikg¢e
pullanma, kabuklanma, kasinti ve daha geg¢ evrelerde
yaygin iilserasyon ile meydana geldigi rapor edilmektedir
(Scarff 2007; Almeida ve ark. 2008; Garcez ve ark. 2012).
Bu calismada elde edilen klinik bulgular arastiricilarin
(Scarff 2007; Almeida ve ark. 2008; Garcez ve ark. 2012)
solar dermatitis ile ilgili belirtmis olduklar1 klinik
bulgularla uyum gostermektedir.
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Sonmez ve Agaoglu (2010), erkek Van kedilerinde disi Van
kedilerine gore WBC degerinin daha ytiksek oldugunu
bildirmislerdir. Bu ¢alismada WBC degerinin solar
dermatitli Van kedilerinde, saghkli Van kedilerine gore
yliksek oldugu ancak istatistiksel olarak anlaml diizeyde
olmadigl saptandi (p>0.05). (Sattasathuchana ve ark.
2020) dermatofitozlu kedilerin Neu ve Mon degerlerinin
dermatofit enfeksiyonu olmayan kedilerin Neutrofil ve
Monosit degerlerinden dnemli 6l¢iide yiiksek, Lenfosit ve
Eozinofil degerlerinde ise 6nemli bir degisiklik olmadigini
bildirilmistir. Bu ¢calismada solar dermatitli Van kedilerinin
Lym degeri diisiik (p<0.01), Neu ve Eo degerleri ise yiiksek
saptandi (p<0.05).

Lenfosit degerinin diistikligli enfeksiyonun baslangic
asamasinda olabilecegi, Neutrofil degerinin yiiksekligi
solar dermatitli Kkedilerde cilt hasar1 sonucu olusan
yangidan kaynaklanabilecegi ve Eozinofil
degerindekindeki artisin ise, olusan yangi ve alerjik
reaksiyon sonucu olabilecegi diisiinilmektedir. Mon ve Ba
degerlerinde ise anlamli bir fark tespit edilmedi (p>0.05).

Sattasathuchana ve ark. (2020) dermatofitozlu kedilerin
Hct degerini dermatofit enfeksiyonu olmayan kedilerin Hct
degerinden oOnemli o6l¢lide diisiik tespit ettiklerini
bildirilmislerdir. Tkacheva ve Glazunova (2018), notoedrik
uyuzlu kedilerin RBC degerinde hafif bir artis oldugunu,
kenelerden etkilenen (Demodex uyuzlu) kedilerde ise RBC
degerinde diisiis oldugunu bildirmislerdir. Bu calismada
her iki grubun RBC, MCV, Hct, MCH ve MCHC degerlerinde
anlaml bir fark tespit edilmedi (p>0.05).

Tkacheva ve Glazunova (2018) notoedrik uyuzlu kedilerin
Hb degerinde hafif bir artis oldugunu, Kkenelerden
etkilenen Kkedilerin Hb degerinde ise diislis oldugunu
bildirmislerdir. Bu ¢alismada Hb degerinin solar dermatitli
Van kedilerinde, saglikli Van kedilerine gore biraz diisiik
oldugu, fakat istatistiksel olarak anlamli olmadig1 saptandi
(p>0.05). S6nmez ve Agaoglu (2010), THR degerinin erkek
Van kedilerinde disi Van kedilerine gore daha yiiksek
oldugunu belirtirken, Ozkan ve arkadaslar1 (2016) ise,
THR degerinin erkek Van kedilerinde disi Van kedilerinden
daha diisiik oldugunu belirtmektedir. Bu ¢alismada solar
dermatitli Van Kkedilerinin THR degerinin, saghkli Van
kedilerinin THR degerine gore onemli diizeyde diisiik
oldugu tespit edildi (p<0.05). Bu durumun, yangi kaynakl
olabilecegi diistintilmektedir.

Sattasathuchana ve ark. (2020) dermatofitozlu kedilerin
TP ve Alb degerlerinin dermatofit enfeksiyonu olmayan
kedilerin TP ve Alb degerlerinden daha diisiik oldugunu
belirtmislerdir. Bu calismada TP ve Alb degerlerinin solar
dermatitli Van kedilerinde, saghklh Van kedilerine gore
yiiksek fakat istatistiksel olarak anlamli olmadig1 saptandi
(p>0.05). Dermatofitozlu kedilerin Glob degeri ile
dermatofit enfeksiyonu olmayan kedilerin Glob degerleri
arasinda oOnemli oOl¢lide fark olmadigl belirtilmektedir
(Sattasathuchana ve ark. 2020). Bu c¢alismada solar
dermatitli Van kedilerinin Glob degerinin, saglikli Van
kedilerinin Glob degerinden yiiksek oldugu tespit edildi
(p<0.05). Bu durumun, olusan yangi ile iligkili olabilecegi
distiniilmektedir.

Coskun ve ark. (2021) IgA degerinin, erkek kedilerde disi
kedilere gore ve 10-14 yasindaki yash Van kedilerinde 2-4
yasindaki Van kedilerine gore daha yiiksek oldugunu
bildirmislerdir. Bu c¢alismada solar dermatitli Van
kedilerinde IgA degerinin diisiik oldugu, ancak istatistiksel
olarak anlamli olmadig1 saptand: (p>0.05). Ural ve
arkadaslar1 (2019), ev tozu akarina o6zgii serum IgE
degerlerinin spesifik patojen icermeyen kedilerde, alerjik
dermatiti olan ve alerjisi olmayan kedilerin aksine daha

diisik oldugunu Dbelirtmektedir. Bu ¢alismada IgE
degerinin solar dermatitli Van kedilerinde yiiksek ancak
anlamli olmadigi saptand1 (p>0.05). Foster ve ark. (1997)
alerjisi olan kedilerde, saglhkli kedilerin aksine ev tozu
akari, pire ve ¢avdar otu alerjenlerine karsi IgG degerinin
arttigin1  bildirmislerdir. Gilbert ve Halliwell (1998)
laboratuvarda yetistirilen kedilerde Dermatophagoides
farinae’ye 6zgii IgG seviyesini atopik dermatitli ve normal
kedilere gore onemli ol¢iide diisiik bulmuslardir. Bu
calismada IgG degerinin solar dermatitli Van kedilerinde
yliksek oldugu, fakat istatistiksel olarak anlamli olmadigi
saptandi (p>0.05). Coskun ve ark. (2021), IgM degerinin
mavi-mavi gozlii Van kedilerinde diger (iki gozii kehribar
veya bir gozili kehribar bir gozii turkuaz) goz renklerine
sahip Van kedilere goére ve 10-14 yasindaki yash Van
kedilerinde 2-4 yasindaki Van kedilerine gore daha yiiksek
oldugunu belirtmislerdir. Bu ¢alismada solar dermatitli
Van kedilerinin IgM degerinin, saglikli Van kedilerinin IgM
degerine gore yiiksek oldugu tespit edildi (p<0.05).
Enfeksiyon hastaliklarinin akut déneminde IgM diizeyinde
onemli artis meydana geldigi bildirilmektedir (Yilmaz ve
Akgil 2014) ve bu c¢alismada solar dermatitli Van
kedilerinde yiiksek IgM degerinin hastaligin akut dénemi
ile iliskili olabilecegi diisiintiilmektedir.

Sonug olarak; Van kedilerinde solar dermatitin goriilme
olasiigiin diger kedi irklarina gore daha yiiksek olduguy,
solar dermatitin ilerlemesiyle skuamoz hiicreli karsinom
olusabilecegi, solar dermatitisle ilgili literatiirlerin yetersiz
oldugu, solar dermatitin hematolojik ve biyokimyasal
parametrelerde 6nemli degisikliklere yol agmadig1 ve solar
dermatitisli kedilerde hematolojik ve bazi biyokimyasal
(TP, Alb Glob) parametreler ile immunglobulin (IgA, IgE,
IgG, IgM) diizeyleri ilk kez ortaya konulmustur.

CIKAR CATISMASI

Yazarlar bu calisma i¢cin herhangi bir ¢ikar catismasi
olmadigini beyan ederler.
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0z Bu ¢alisma Van ili Biiyiiksehir Belediyesi Hayvan Barinagi'na getirilen sahipsiz 318 kopekte bulunan pirelerin
prevelansini tespit etmek amaciyla yapilmistir. Képeklerden elde edilen pire enfestasyon oranlar belirlenmis
ve toplanan veriler konagin enfestasyon durumu ve cinsiyet gibi degiskenlere goére degerlendirilmistir.
Calismada muayenesi yapilan kopeklerden elde edilen pire enfestasyon oranmi %46.86 (149/318) olmak
lizere, dort pire tiirii tespit edilmistir. Tespit edilen tiirler; Ctenocephalides canis (%25.12), Ctenocephalides
felis (%19.18), Pulex irritans (%11.06) ve Ceratophyllus gallinea (%3.46)'dir. Tek tiir ile enfestasyon orani; C.
canis %16.98, C. felis % 11.64, P. irritans %5.35 ve Ceratophyllus gallinea %2.52 iken, ayni anda iki tir ile
enfestasyon orany; C. canis + C. felis %3.77, C. canis + P. irritans %2.20, C. felis + P. irritans %1.89, C. canis +
Ceratophyllus gallinea %0.63 ve C. felis + Ceratophyllus gallinea %0.31’dir. Ayn1 anda g tiir ile enfestasyon
orani ise C. canis + C. felis + P. irritans %1.57 olarak tespit edilmistir. Yapilan istatistiksel analizler sonucunda
pire tiirlerine gére enfestasyon oranlari arasinda énemli bir farklilik bulunmasina karsin, pire tiirii ile cinsiyet
arasinda anlaml bir iliskiye rastlanmamustir. Pireler cesitli hastaliklara ara konaklik yapmalari sebebiyle
gerek hayvan saglig1 gerekse halk sagligi acisindan 6nemlidir. Calismada elde edilen bulgularin 6zelikle tip ve
veteriner hekimlik hizmetleri alaninda yapilan ¢alismalara 6nemli katkilar saglayacag diistiniilmektedir.

Anahtar Kelimeler: Barinak, Pireler, Prevelans, Képek, Van.

ABSTRACT Prevalence of Fleas on Dogs in Van Metropolitan Municipality Animal Shelter

This study was conducted to determine the prevalence of fleas in 318 stray dogs brought to the Van Province
Metropolitan Municipality Animal Shelter. Flea infestation rates obtained from dogs were determined and the
collected data were evaluated according to variables such as the infestation status of the host and gender.
Four flea species were identified in the study, with a flea infestation rate of 46.86% (149/318) in the dogs
examined. Among the species identified; Ctenocephalides canis was detected as 25.12%, Ctenocephalides felis
as 19.18%, Pulex irritans as 11.06% and Ceratophyllus gallinea as 3.46%. Infestation rate with a single
species; while C. canis was detected at 16.98%, C. felis at 11.64%, P. irritans at 5.35% and Ceratophyllus
gallinea at 2.52%, the infestation rate with two species was; C. canis + C. felis 3.77%, C. canis + P. irritans
2.20%, C. felis + P. irritans was found to be 1.89%, C. canis + Ceratophyllus gallinea 0.63% and C. felis +
Ceratophyllus gallinea 0.31%. The infestation rate with three species at the same time, C. canis + C. felis + P.
irritans, was determined as 1.57%. As a result of the statistical analysis, although there was a significant
difference in infestation rates according to flea species, no significant relationship was found between flea
species and gender. Fleas are important for both animal and public health as they serve as intermediate hosts
for various diseases. It is thought that the findings obtained in the study will make significant contributions to
studies, especially in the field of medicine and veterinary services.

Keywords: Dog, Fleas, Housing, Prevalence, Van.

GiRiS kayiplara yol acabilirler (Ozcel ve ark. 1997; Aksin ve ark.
2004). Pireler insan saghgl agisindan énemli olmalar1 ve
biiylik ekonomik kayiplara sebep olmalar1 yani sira evcil

; Lo ) hayvanlardan kan emmeleri yoluyla da deride kasinti, kil
hayvanlarda strese, verim diisiiklii§line ve anemiye neden ve tily dokiilmesine neden olur ve ayni zamanda birgok

olan ektoparazitler, ayrica bakteriyel ve viral hastaliklara hayvan hastaliginin vektorliginii de yaparlar (Service
vektorliikk yaparak énemli saglik sorunlarina ve ekonomik 2012).

Pire gibi ektoparazitler, paraziter hastaliklar arasinda
onemli bir yer tutmaktadir. Direkt temasla bulasarak
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Pireler, Siphonaptera takiminda yer alan ve eriskin
donemleri parazitik yasama adapte olmus bdceklerdir.
Bugiine kadar Ceratophylloidea, Leptopsylldae, Tungidae,
Pulicoidea ailesindeki 246 soya ait 2575 farkli pire tiirii
tanimlanarak bildirilmistir. Pireler, insan ve diger
hayvanlara; alerjik reaksiyonlara sebep olarak, Yersina,
Rickettsia, Bartonella gibi etkenlere vektdrlik yaparlar
ayrica, Dipylidium caninum, Hymenolepis nana ve
H.dimunata gibi parazitlere ara konaklik yapmasi ve kan
emmeleri sonucunda canlilara zarar verirler (Marrugal ve
ark. 2013; Aydin ve Dumanli 2016). Pireler sicakkanh
canlilarda ¢ogunlukla memelilerde (%94) ve kuslarda
(%6) parazitlik yapmaktadir (Vurusaner ve Giilanber
2015). Pirelerin gelisimi sicakhigin artisi ile paralellik
gostermektedir. Hava sicakligl distiigiinde pirelerin
gelisimleri yavaslamakta ve/veya gelisimleri
durabilmektedir (Coskun ve Cetin 2018).

Diinyada yapilmis olan farkli arastirmalarda kopeklerde
%5.5-77.5 oranlarinda pire enfestasyonlarinin oldugu
bildirilmektedir. Ulkemizde ise 25 pire tiiriine rastlanildig
bildirilmistir (Kalvelage ve Munster 1991; Karaer ve ark.
1997; Cruz-Vazquez ve ark. 2001; Kramer ve Mencke
2001; Chee ve ark. 2008; Beugnet ve Marie 2009; Klimpel
ve ark. 2010; Otranto ve ark. 2012; Vurusaner ve Giilanber
2015; Ebrahimzade ve ark. 2016; Galvez ve ark. 2017;
Krishna Murthy ve ark. 2017; Shukullari ve ark. 2017;
0Oguz ve Deger 2019).

Pireler sokak kopeklerinde sik goriilen ektoparazitler
olmasinin yam sira, bazi énemli hastaliklara vektorliik
yapmasl sonucu ortaya cikacak risklerden dolay1 6nem arz
etmektedir. Bu calisma ile Van ili'nin farkl yerlerinden
hayvan barinagina getirilen sokak kopeklerinde pire
yayginliginin tespit edilmesi amaglanmistir.

MATERYAL VE METOT

Calisma materyalini olusturan pireler 01.05.2022 ile
03.10.2022 tarihleri arasinda Van Biiyiiksehir Belediyesi
Hayvan Barinagi'nda bulunan képeklerden toplanmistir.
Orneklerin toplanmasi ve calismanin yiiriitiilmesi icin
onaylar Van Yiiziincii Yil Universitesi Hayvan Deneyleri
Yerel Etik Kurulu'ndan 30/06/2022 tarih ve 2022/06-04
say1ll izin alinarak yapilmistir. Képeklerde pirelerin yaygin
olarak bulundugu boyun ve genital bolgeleri olmak tlizere
saf etil alkol spreyleme seklinde kullanilarak pireler
toplanmustir. Képeklerin tiiy yapisina bagh olarak tarakla
taranmis ardindan beyaz bir zemin {izerine dokiilen
pireler pens ile toplanmistir. Toplanan pire drnekleri Van
Yiiziincii Y1l Universitesi Veteriner Fakiiltesi Parazitoloji
Laboratuvarr’'nda tiir teshisleri yapilana kadar %70 alkol
bulunan tiiplerde +4°C derecede muhafaza edilmistir.
Laboratuvara getirilen pireler 3-5 giin %10’luk KOH’de
bekletilerek  seffaflasmalar1  saglanmistir. Potasyum
hidroksit ile seffaflandirma isleminden sonra distile su ve
alkol derivasyonlarindan gegirilmistir. Kanada balsam
pireler lam iizerine sabitlenerek preparat haline
getirilmistir. Daha sonra mikroskop altinda incelendi ve
ilgili literatiirler yardimi ile tiir tayinleri yapildi (Skalon
1970; Soulsby, 1986; Pratt ve Stojanovich 1992; Durden ve
Hinkle 2009).

istatistiksel Analiz

istatiksel analizler SPSS (Versiyon. 26) paket programi
kullanilarak yapilmustir. istatistiksel analiz olarak pire
tlirleri arasindaki iliski Ki kare testi ile belirlenmistir.
Tanimlayia istatistikler say1 ve yiizde olarak verilmistir.
Anlamlilik diizeyi p<0.05 olarak kabul edilmistir.
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Arastirma siiresince incelenen 318 koépegin 149
(%46.86)'unda pire enfestasyonu belirlenmistir. Enfeste
olan bu kdpeklerden toplam 889 adet pire toplanmistir.
Toplanan pire oOrneklerinin morfolojik 6zelikleri esas
aliarak teshis anahtarlarina gore (Skalon 1970; Soulsby,
1986; Pratt ve Stojanovich 1992; Durden ve Hinkle 2009)
teshisleri yapilmis olup, calismada Ctenocephalides canis,
Ctenocephalides felis, Pulex irritans ve Ceratophyllus
gallinea olmak tizere 4 pire tiirii teshis edilmistir (Sekil 1).

Pireler tiir bazinda C. canis %25.12, C. felis %19.18, P.
irritans %11 ve Ceratophyllus gallinea %3.46 olarak tespit
edilmistir (Tablo 1).

Sekil 1: A: Ctenocephalides canis, B: Ctenocephalides felis, C:
Pulex irritans ve D: Ceratophyllus gallinea.

Figure 1: A: Ctenocephalides canis, B: Ctenocephalides felis,
C: Pulex irritans and D: Ceratophyllus gallinea.

Calismada incelenen 318 kopekten toplanan pirelerin
erkek/disi oranlari; Ctenocephalides canis tiiriinde 1/2.46,
Ctenocephalides felis 1/3.05, Pulex irritans; 1/2.94,
Ceratophyllus gallinea; 1/2.88 olarak tespit edilmistir
(Tablo 2). Tek tiir, iki tiir ve ic tiir ile enfestasyon oranlari
Tablo 3’te verilmistir.

Tablo 1: Képeklerden toplanan pire tiirlerinin prevalansi.
Table 1: Prevalence of flea species collected from dogs.

Enfeste
Ektoparazit Hayvan (%) p
Prevalans
Sayisi
Cter?ocephalides 80 2512
canis
Ctgnocephalides 61 1918
felis
*
Pulex irritans 35 11 0.001
Cerqtophyllus 11 3.46
gallinea
Toplam 187

* Ki kare testi, Pire tiirlerine gore enfestasyon oranlari arasinda 6nemli bir
farklhilik vardir (p<0.001).
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Tablo 2: Tespit edilen pire tiirlerinin toplam sayilari, ylizdeleri ve cinsiyetlerin dagilimlari.

Table 2: Total numbers, percentages and gender distribution of the flea species detected.

Ektoparazit Disi Erkek Toplam T(;I;l;n(l:;kl c?::(ﬁ(?gg:;" p
Pire (Genel)

Ctenocephalides canis 312 127 439 49.38 1/2.46

Ctenocephalides felis 262 86 348 39.15 1/3.05 .
Pulex irritans 53 18 71 7.98 1/2.94 0-599
Ceratophyllus gallinea 23 8 31 3.49 1/2.88

Toplam 650 239 889 100

*Ki kare testi, Pire tiirii ile cinsiyetler arasindaki iligkinin istatistiksel olarak anlamli bulunmamistir. (p>0.05).

Tablo 3: Enfeste kopeklerin tek, iki ve {i¢ pire tiirleri ile enfestasyon oranlari.

Table 3: Infestation rates of infested dogs with single, two and three flea species.

Tiir Enfeste kdpek Sayisi Tek tiir ile enfestasyon yiizdesi (%)
Ctenocephalides canis 54 16.98
Ctenocephalides felis 37 11.64
Pulex irritans 17 5.35
Ceratophyllus gallinea 8 2.52
Toplam 116 36.47
Tiir Enfeste olan kdépek sayisi iki tiir ile enfestasyon yiizdesi (%)

Ctenocephalides canis+ Ctenocephalides felis 12 3.77
Ctenocephalides canis+ Pulex irritans 7 2.20
Ctenocephalides felis + Pulex irritans 6 1.89
Ctenocephalides canis+ Ceratophyllus gallinea 2 0.63
Ctenocephalides felis + 1 031

Ceratophyllus gallinea

Toplam 28 8.80

Tiir Enfeste olan képek sayisi Uc tiir ile enfestasyon yiizdesi (%)

Ctenocephalides canis+ Ctenocephalides felis +

Pulex irritans 5 1.57
Toplam 5 1.57
Megabothris spp. %0.4 olarak tespit edilmistir (Beck ve
TARTISMA VE SONUC ark. 2006). Italya’nin giiney bélgesinde 1376 kopekte

Diinyanin bir¢ok yerinde kopeklerde pirelerin prevalansi
ile ilgili farklh calismalar yapilmis olup, yapilan
calismalarda farki sonuglar bildirilmistir. Yunanistan'da
1995 yilinda 129 kopekte yapilan bir ¢alismada, C. canis
%71.3, C. felis %40.3 ve P. irritans %0.8 oraninda
bulunmustur (Koutinas ve ark. 1995). Sili'nin Santiago,
Conception ve Osorno adl li¢ bolgesinde 150 adet kdpekte
yapilan c¢alismada C. felis %41.8, C. canis %39.4 ve P.
irritans %18.8 oraninda bulunmustur (Jamshidi ve ark.
2012). Arjantin’de 116 kopek iizerinde yiiriitiilen bir
calismada C. canis %15.7 oraninda bulunmustur (Gonzalez
ve ark. 2004). Almanya’nin {i¢ farkli bélgesinde bulunan 12
farkli veteriner Kkliniginde taranan 1922 kopekte pire
enfestasyon orani %5.13 olarak tespit edilmistir. Toplanan
pirelerin tir dagihmi C. felis %73.2, C. canis %17.6,
Archaeopsylla  erinacei  %4.3, Pulex irritans %3.5
Ceratophyllus gallinae %0.4, Ceratophyllus garei %0.2 ve

%16.3 oraninda C. felis ve %1.5 oraninda C. canis tespit
edilmistir (Rinaldi ve ark. 2007). 2005 yilinda Birlesik
Krallik'ta kopeklerde pire istilasina iliskin yapilan
arastirmada, farkli veteriner Kkliniklerine getirilen 2653
kopekte pire enfestasyon orani %6.82 oraninda bulunmus,
tlirlere gore pire dagilim oranlary; C. felis %93.1, C. canis
%1.5, P. irritans %1.5 ve Ceratophyllus fasciatus %0.3
olarak tespit edilmistir (Bond ve ark. 2007). ispanya’da
2008 yilinda yapilan ¢alismada, farkli bolgelerden getirilen
744 sokak kopeginden pirelerin tiirleri; C. felis %88.2, C.
canis %10.4, P. irritans %1.5 ve Echidnophaga gallinacea
%0.1 olarak bildirilmistir (Gracia ve ark. 2008).
Arnavutluk’ta yapilan bir arastirmada 181 képek taranmis;
pire oranm1 %75.7 olarak tespit edilmistir. Tespit edilen
pirelerin tiirlere gore dagilimlariy; C. canis %75.7, C. felis
%5 ve P. irritans %8.3 olarak bildirilmistir (Xhaxhiu ve ark.
2009). Brezilya’da 2009 yilinda yapilan c¢alismada 41
képekten toplanan pirelerin %43.9’u C. felis olarak tespit
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edilmistir (Dantas-Torres ve ark. 2009). Macaristan'in
sehir merkezinde ve kirsal alaninda yasayan ayrica farkh
veteriner kliniklerine getirilen 2267 kopekten toplanan
pire enfestasyon orani %14.1 olarak bulunmustur. Tir
dagilim oranlary; C. canis %68.6, C. felis %29.5 ve P. irritans
%1.9 oraninda bildirilmistir (Farkas ve ark. 2009).
Etiyopya'nin giineyinde yapilan baska bir ¢alismada ise
kopeklerden toplanan pire tiirleri C. felis %82.9, C. canis
%73.8 ve P. irritans %2.5 olarak bildirilmistir (Kumsa ve
Mekonnen 2011). 2012’de iran ve Irak’in siir bdlgesinde
sokak kopegi, coban kdpegi, ev kopegi, av kdpegi ve bekgi
kopeklerinden olusan calismada 802 kdpek taranmis; C.
canis %28.9, ve C. felis %2.4 oraninda tespit edilmistir
(Bahrami ve ark. 2012). Yunanistan’da 2016 yilinda
yapilan diger bir calismada ise 242 kopek muayene
edilmis; C. felis %46.28 ve C. canis %43.8 oranlarinda
tespit edilmistir (Lefkaditis ve ark. 2016). Bu calismada
taranan 318 kopekten tespit edilen pire enfestasyon orani;
%46.86 olarak tespit edilmistir. Diinyada yapilan
arastirmalarda pire tiirleri dagilimi %5.5-77.5 arasinda bir
oran gostermekte olup, c¢alismamiz ile paralellik
gostermektedir (Rinaldi ve ark. 2007; Chee ve ark. 2008;
Klimpel ve ark. 2010; Tiizer ve ark. 2010; Salant ve ark.
2014; Lefkaditis ve ark. 2015; Ebrahimzade ve ark. 2016;
Thomas ve ark. 2016; Galvez ve ark. 2017; Krishna Murthy
ve ark. 2017; Shukullari ve ark. 2017).

Tiirkiye'nin farkli bolgelerinde pirelerin tir cesitliligi ve
yayginlig1 lizerinde yapilan arastirmalarda farkli sonuglar
bildirilmistir. Konya ilinde 50 kopegin taranmasi
sonucunda C. canis %92 ve P. irritans ise %20 oraninda
bulunmustur (Aydenizéz ve Kése 1997). Istanbul’da 50
kopek tizerinde yapilan ¢alismada; C. felis %74, C. canis %4
ve P. irritans %2 oraninda bulunmustur (Giilanber ve ark.
2002). Erzurum’da yapilan c¢alismada 48 sokak kopegi
taranmis ve kopeklerde pire enfestasyon orani %35.4
oraninda bulunmustur. Pirelerin tiir bazinda %88.2’si C.
canis ve C. felis ise %11.8 oraninda tespit etmistir (Aldemir
2007). Antalya’da yapilan ¢alismada 27 sahipli kopekten
pire taramasi yapilmis olup, C. felis %70.4, ve C. canis
%18.5 oraninda tespit edilmistir. Ayni ¢alismada C. felis ve
C. canis ayn kopekte enfestasyon orami da %11.1 olarak
bildirilmistir (Coskun ve Cetin, 2018). Hatay ilinde yapilan
bir calismada kopeklerde pire enfestasyon orani %78.7
oraninda bulunmus olup tiir olarak C. canis %74’ ve C.
felis %26 oraninda bildirilmistir (Akkii¢iik ve ark. 2019).
Mugla ilinin Datga ilgesinde, sahipli 142 adet kopek
taranmig pire enfestasyon orani %19 oraninda bulunmus
ve pirelerin C. felis %73.7, C. canis %22.8 ve P. irritans
%3.5 olarak tespit edilmistir (Ac16z ve Aydin 2020).

Tirkiye ve diinya genelinde kopeklerde pirelerin
prevalansi ile ilgili yapilan calismalarda yogunlukta olan
tirler C. canis, C. felis ve P. irritans’tir. Bu c¢alismada
taranan 318 kopekten elde edilen pire enfestasyon orani;
%46.86 bulunurken, tiir bazinda; C. canis %25.12, C. felis
%19.18, P. irritans %11 ve Ceratophyllus gallinea %3.46
oraninda tespit edilmistir. Ayrica kopeklerden elde edilen
pirelerin tek tiir, iki tiir ve lg tiir ile enfestasyon oranlari
tespit edilmis olup, elde edilen bu veriler bir képegin
birden fazla pire tiri ile enfeste olabilecegini
gostermektedir. Tirkiye’'nin farkli yerlerinde yapilan
calismalarda oldugu gibi bu ¢alismada da kdpeklerin pire
tirleri ile enfeste olma oranlarn arasinda farkhiliklar
gorilmektedir. Ortaya ¢ikan bu farkliliklarin nedeni tam
olarak tespit edilmemis olmakla beraber bazi bilim
insanlar1 bu sonucun C. felis’in ilaglara basit bir sekilde
diren¢ olusturabildigi; C. canis’in ise dis etkenlere daha
kolay uyum saglayabildigi gibi tezler ileri siirmektedir
(Durden ve Hinkle 2009).
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Avrupa piresi olarak bilinen Ceratophyllus gallinae
kanathlarda parazitlenen bir pire tiridir. Almanya’da
yapilan birka¢ arastirmada hem kopek hem de kedide C.
gallinae bildirilmistir (Liebisch 1985; Beck ve ark. 2006;
Gilles 2008). Kendi konaklarinda kan emmedikleri zaman
bagka konak tercih edebilirler. Tiirkiye’de yapilan bir
calismada bir baykusta C. gallinae iriini tespit edildigi
bildirilmistir (Yilmaz ve ark. 2017). Bu calismada, C.
gallinae piresinin bulunmasi bu pirenin asil konaklar1 olan
kanatlh  hayvanlarin disinda da  bulunabilecegini
gostermekte olup, calismaya bir 6zgiinliik katmistir. Sonug
olarak pireler baz1 hastaliklara vektdrliik yapmalarindan
dolay1 gerek hayvan saghig1 gerekse halk saghg acgisinda
onemlidir. Bu nedenle pirelerin yayginlig ile ilgili veriler
tespit edilmesi, ozellikle tasimis olduklari hastaliklarin
kontrolii kapsaminda yapilacak c¢alismalarda 6nem arz
edecegi kanisindayiz.

CIKAR CATISMASI

Yazarlar bu c¢alisma i¢in herhangi bir c¢ikar catismasi
olmadigini beyan ederler.

TESEKKUR VE BiLGILENDIRME

Bu calisma Omer ERDEMIR isimli yazarin yiiksek lisans
tezinden 6zetlenmistir.
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Calismanin amaci farelerde deneysel olarak olusturulan tip 2 diyabetes mellitus (T2DM)’de sesamin, saponin,
sesamin+saponin, tahin, ¢dven ektsrakti ve tahin+¢oven ektsrakti uygulamalarinin aspartat aminotransferaz
(AST), alanin aminotransferaz (ALT), kan {ire nitrojen (BUN) ve kreatinin diizeylerine etkisini belirlemektir.
Arastirmada 92 adet Swiss albino erkek fare kullanildi. Sekiz adet fare saglikli kontrol (SK) grubu igin
ayrildiktan sonra diger hayvanlarda yiiksek yaghh besleme ve streptozotosin (STZ) uygulamasi yapilarak
T2DM olusturuldu. T2DM olusturulan 84 adet fare 7 gruba ayrilarak diyabet kontrol (DK), sesamin (D+SS),
saponin (D+SP), sesamin+saponin (D+SS+SP), tahin (D+T), ¢6ven ekstrakti (D+C) ve tahin+¢oven ekstrakti
(D+T+() 2 hafta siiresince uygulandi. Deney siiresi sonunda anestezi altinda kanlar1 alinarak serum érnekleri
toplanan fareler dtenazi edildi. Serum AST, ALT, BUN ve kreatinin diizeyleri otoanalizérde 6l¢iildii. AST
diizeyi D+SP grubunda yiiksek (p<0.05), D+SP, D+T ve DK gruplarinda ise birbiri ile benzer bulundu (p>0.05).
SK grubu AST diizeyi ise DK, D+SP, D+SS+SP ve D+T gruplarindan diisiik belirlendi (p<0.05). DK ile D+SP
gruplar1 ALT diizeyleri birbiri ile benzer bulunurken (p>0.05), diger arastirma gruplarindan farkl tespit
edildi (p<0.05). SK ile DK gruplar1 BUN degerleri birbirleri ile benzer bulunurken (p>0.05), iki grubun BUN
degerlerinin diger gruplardan farkl oldugu belirlendi (p<0.05). SK, DK, D+SP ve D+T gruplarinin kreatinin
diizeyleri birbirleri ile benzer (p>0.05) olarak tespit edilirken, diger gruplardan farkli oldugu gozlendi
(p<0.05). Sonug olarak uygulanan maddelerin T2DM’de karaciger ve bobrek fonksiyonu iizerine olumlu
etkileri olabilecegi ifade edilebilir.

Anahtar Kelimeler: (6ven, Diyabet, Tahin.

ABSTRACT

Effect of Gypsophila Extract, Tahini, Saponin and Sesamin on some Biochemical
Parameters in Type 2 Diabetic Mice

The study aims to determine the effects of sesamin, saponin, sesamin+saponin, tahini, gypsophila extract and
tahini+gypsophila extract on aspartate aminotransferase (AST), alanine aminotransferase (ALT), blood urea
nitrogen (BUN) and creatinine levels in experimentally induced type 2 diabetes (T2DM) in mice. 92 Swiss
albino male mice were used. After 8 mice were separated as healthy control (HC) group, T2DM was induced
by high-fat feeding and streptozotocin (STZ) application. 84 T2DM mice were divided into 7 groups; diabetes
control (DC), sesamin (D+SS), saponin (D+SP), sesamin+saponin (D+SS+SP), tahini (D+T), gypsophila extract
(D+C) and tahini+gypsophila extract (D+T+C) were applied for 2 weeks. At the end of the research, the
animals were euthanized and serum was obtained. Serum AST, ALT, BUN and creatinine levels were
measured on an autoanalyzer. AST level was higher than D+SP group (p<0.05), but like D+SP, D+T and DC
groups (p>0.05). The AST level of the HC group was lower than DC, D+SP, D+SS+SP and D+T groups (p<0.05).
While the ALT levels of DC and D+SP groups were similar to others (p>0.05), they were different from the
other groups (p<0.05). While the BUN values of HC and DC groups were similar (p>0.05), BUN values of the
two groups were different from the other groups (p<0.05). While the creatinine levels of HC, DC, D+SP and
D+T groups were like each other (p>0.05), they were different from the other groups (p<0.05). As a result, it
can be stated that the applied substances may have positive effects on T2DM liver and kidney function.

Keywords: Diabetes, Gypsophila, Tahini.

GIRIS

karakterize, kontrolsiiz hiperglisemi olusumuna yol agan
metabolik bir hastalik olarak kabul edilir (WHO 2006).

Diyabetes mellitus bircok faktériin (genetik, ¢evresel,
beslenme vs) etkilemesi ile ortaya ¢ikan insiilin salinimi,
biyolojik etkinligi veya her ikisindeki eksiklikler ile

Canlida birgok metabolizmay1 (karbonhidrat, lipid,
protein) etkileyen bu hastalik iyi yonetilemedigi takdirde
bircok 6nemli komplikasyona yol acabilmektedir (Uludag
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2010). Toplumlarin yasam tarzindaki hizli degisiklikler
cesitli hastaliklarin gelisimine de zemin hazirlayan
diyabetin son yillarda en 6nemli saglhk problemlerinden
biri olacagini gostermektedir (IDF 2019).

Diyabetes mellitus tanisinda genellikle kan glukoz ve
glikozile hemoglobin (HbA1c) diizeylerinden
faydalanilmaktadir. Sekiz saat veya daha uzun siiren aglik
sonrasinda Olgiilen aglik plazma glukozu diizeyi 100-125
mg/dl oldugu durumlar bozulmus ag¢hk plazma glukozu
olarak tanimlanirken, >126 mg/dl diizeyi ise diyabet tanisi
olarak kabul edilmektedir. Ayrica rastgele zamanda
yapilan oOl¢iimlerde plazma glukozunun 2200 mg/dl
tizerinde tespit edildigi durumlar ve buna hipergliseminin
klinik semptomlarinin da belirgin sekilde eslik ettigi
vakalara da diyabet tanis1 konmaktadir (ADA 2020).

Tip 2 diyabetes mellitus (T2DM) hiperglisemi, periferik
insiilin direnci ve insiilinin bozulmus sentez ve sekresyonu
ile iliskili metabolik bir hastaliktir (Kaul ve ark. 2012).
Diinya genelinde tiim diyabet vakalarinin %90-95’ini
olusturur (ADA 2020) ve genetik veya ¢evresel pek ¢ok
faktorden etkilenerek gelisen karmasik bir siire¢ olarak
tanimlanir (DeFronzo ve ark. 2015). T2DM hastalarinda
pankreasta sentezlenen ve salinan insiilin etkin sekilde
kullanilamamaktadir. Bu durumda ise pankreas beta
hiicreleri daha fazla miktarda insilin sentezlemektedir.
Ancak ilerleyen déonemlerde kompenzasyon mekanizmasi
yetersiz kalmakta ve glisemik kontrol saglanamadigindan
kalic1 bir hiperglisemi olusmaktadir (Kahn ve Flier 2000;
Shulman 2000).

Diyabetes mellitus ile gelisen hiperglisemi uygun sekilde
kontrol altna alinamadiginda hastalarda  bir¢ok
komplikasyonlara veya organ (kalp, bobrek, sinir sistemi
vs) hasarlarina neden olabilmektedir (Rewers 2018).
Organlarda gelisen fonksiyon bozukluklar: ise kan, serum
veya plazmadan Odlgiilebilen bazi parametreler ile
anlasilabilmektedir. Bir canlida yiiksek serum veya plazma
alanin aminotransferaz (ALT) ve aspartat aminotransferaz
(AST) diizeyleri karaciger hasarimi tamimlarken, yiiksek
kan iire nitrojen (BUN) ile kreatinin diizeyleri ise bobrek
yetmezligini tanimlamaktadir (Turgut 2000).

T2DM tedavisinde ila¢ uygulamasi, diyet ve egzersiz
uygulamalari onerilmektedir. Kesin tedavisi
bulunmamakla birlikte gerekli uygulamalar yapildiginda
hastalarda yasam kalitesi daha konforlu devam
edebilmektedir (Turan ve Kulaksizoglu 2015). T2DM
tedavisinde genellikle insiilin duyarliligini arttirmak i¢in
biguanidler veya tiyazolidinedionlar kullanilmaktadir.
Biguanidler bu etkilerini ozellikle karaciger diizeyinde
gosterirken tiyazolidinedionlar ise ¢izgili kas ve yag
dokusu gibi periferik dokular diizeyinde insiilin
duyarliligini arttirmaktadir (Senyigit ve Kanat 2017).

T2DM tedavisinde modern farmakolojik ilaclar yaninda
tedaviye  destek olarak baz1  bitkisel irtnler
kullanilabilmektedir (Zheleva-Dimitrova ve ark. 2018;
Heshmati ve ark. 2021). Susam tohumlari E vitamini, ¢oklu
doymamis yag asitleri, sesamin, sesamolin gibi biyoaktif
lignanlar agisindan olduke¢a zengin oldugu (Andargie ve
ark. 2021; Nagar ve Agrawal 2022), kan glukoz diizeyini
azaltic etkiler gosterebilecegi (Ghoreishi ve ark. 2022) ve
diyabet siirecinde sesamin aliminin hasta lizerinde olumlu
etkiler gosterebilecegi ifade edilmistir (Bigoniya ve ark.
2012). Diger yandan ¢6ven bitkisinin kok ve rizomlarinin
kaynatilmasi1 sonucu elde edilen ¢oven ekstrakti ana
bileseninin hipoglisemik etki gdsteren saponinler oldugu
(Yiicekutlu ve Bildact 2008) ve saponinlerin alfa-
glukozidaz inhibisyonu ile postprandiyal hiperglisemiyi
baskilayarak antidiyabetik etki gosterebilecegi
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bildirilmistir (Luo ve ark. 2008). T2DM hastaliginda bir¢ok
metabolik degisiklik yaninda karaciger ve bdbrek
fonksiyonlarinin olumsuz yonde degisebilecegi ifade
edilmektedir (Rewers 2018).

Bu arastirmada sesamin, saponin, tahin ve ¢dven
ektsraktinin T2DM’de degisebilen karaciger ve bobrek
fonksiyonlarina olumlu etkiler gosterebilecegi hipoteze
edildi. Bu c¢alismanin amaci farelerde deneysel olarak
T2DM’de sesamin, saponin, sesamin+saponin, tahin, ¢éven
ekstrakti ve tahin+¢oven ektsrakti uygulamalarinin serum
AST, ALT, BUN ve kreatinin diizeylerine etkisini
belirlemektir.

MATERYAL VE METOT

Hayvan Materyali ve Kimyasallar

Calismanin tiim protokolleri Selcuk Universitesi Deneysel
Tip Uygulama ve Arastirma Merkezi Hayvan Deneyleri
Yerel Etik Kurulu (Tarih: 28/08/2020; Karar No: 2020/36
ve Tarih: 24/09/2021; Karar No: 2020/36(Ek-1))
tarafindan onaylandi. Arastirma icin hayvan materyali
olarak Selcuk Universitesi Deneysel Tip Uygulama ve
Arastirma Merkezi'nden Swiss albino irki 6 haftalik 48
adet erkek fare (30-35 g) temin edildi. Alt adet fare
saglikll kontrol grubu icin ayrildi. Farelerin saghk
durumlar1 c¢alisma o6ncesinde kontrol edildi. Calisma
siiresince hayvanlar polisulfon yapidaki kafeslerde, 24+1
°C, %60 atmosferik nemli ve 12 saat aydinlik/12 saat
karanligin saglandig1 ortamda barindirildi. Saglikli kontrol
grubundaki hayvanlar ticari fare yemi (ham protein %25,
ham seliiloz %7.69, ham kiill %7.70, ham yag %2.04) ile
beslenirken diyabet gruplarindakiler ise ytiksek yagh yem
(%58 yag, %25 karbonhidrat, %17 protein) ile beslendi
(Bas ve ark. 2012). Calisma kapsamindaki farelerde Yu ve
ark. (2017) tarafindan 6nerilen metoda gore deneysel tip 2
diyabet modeli olusturuldu. Bu metoda gore 6 haftalik yasa
gelen fareler 10 hafta boyunca yiiksek yagh diyet ile
beslendi. Bu siire sonunda ¢oklu diisiik doz (1. giin 50
mg/kg, periton ici, 2.-7. glinler 25 mg/kg, periton ici)
streptozotosin (STZ, Sigma- Aldrich, Almanya) uygulamasi
ardindan kuyruk ucundan alinan kan ile dlglilen aglik kan
glukoz konsantrasyonlar1 250 mg/dl den yliksek olan
fareler tip 2 diyabetik olarak kabul edildi. STZ’den
kaynaklanan hipogliseminin  6liimciil  sonuglarindan
kacinmak i¢cin STZ enjeksiyonundan itibaren farelere 6 giin
stiresince %10’luk siikroz iceren i¢cme suyu saglandi.
Sesamin (TCI, Japonya), %1’lik karboksimetilseliiloz (TCI,
Japonya) icerisinde 10 mg/ml konsantrasyonda
¢ozdiriilerek uygulamaya hazir hale getirildi. Saponin
(Medicago  AB, Uppsala, Isve¢) 10  mg/ml
konsantrasyonunda olacak sekilde distile suda ¢ézdiriildii
ve uygulamaya hazir hale getirildi. Céven otu kékiiniin sulu
ekstrakti 130 mg/ml konsantrasyonunda ticari bir
firmadan (Kalealti C6gen Kuruyemis ith. fhr. San. ve Tic.
Ltd. Sti, Istanbul, Tiirkiye) temin edildi. Literatiir
bilgilerde tireticilerden temin edilen ¢éven ekstraktlarinda
%0.56-1.63 oraninda saponin bulundugu ifade edilmistir
(Battal ve ark. 2003). Uygulama miktarlari iiretici firmanin
verdigi icerik bilgisi dogrultusunda ¢oven ekstraktinin
icerdigi saponin yiizdesine gore hesaplandi. Tahin (Gesas
Genel Gida San. ve Tic. A.S., Konya, Tirkiye) %100 susam
tohumlarindan {Uretilmektedir. Literatiirlerde susam
tohumunda 6824 mg/kg sesamin bulundugu ifade
edilmistir (Bozkurt 2006). Uygulama miktarlar {retici
firmanin verdigi icerik bilgisi dogrultusunda tahinin
icerdigi sesamin miktarina gore hesaplandi.
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Gruplarin Olusturulmasi ve Orneklerin Toplanmasi

Grup SK (Saghikhi Kontrol, n:6): Bu gruptaki fareler 17
haftalik yasa ulastiktan sonra gruptaki hayvanlara 2 hafta
boyunca giinde bir defa gavaj yoluyla serum fizyolojik (0.2
ml/fare) verildi. Bu grup negatif kontrol olarak kabul
edildi.

Grup DK (Diyabet Kontrol, n:6): Deneysel tip 2 diyabet
modeli olustugu dogrulanan bu gruptaki farelere 2 hafta
boyunca giinde bir defa gavaj yoluyla serum fizyolojik (0.2
ml/fare) verildi. Bu grup pozitif kontrol olarak kabul
edildi.

Grup D+SS (50 mg/kg, gavaj yoluyla, sesamin, n:6):
Deneysel tip 2 diyabet modeli olustugu dogrulanan bu
gruptaki farelere 2 hafta boyunca giinde bir defa gavaj
yoluyla 50 mg/kg sesamin verildi.

Grup D+SP (0.4 mg/kg, gavaj yoluyla, saponin, n:6):
Deneysel tip 2 diyabet modeli olustugu dogrulanan bu
gruptaki farelere 2 hafta boyunca glinde bir defa gavaj
yoluyla 0.4 mg/kg dozunda saponin uygulamasi yapildi.

Grup D+SS+SP (50 mg/kg sesamin+0.4 mg/kg saponin,
gavaj yoluyla, n:6): Deneysel tip 2 diyabet modeli olustugu
dogrulanan bu gruptaki farelere 2 hafta boyunca giinde bir
defa gavaj yoluyla 50 mg/kg sesamin ve 0.4 mg/kg saponin
uyguland.

Grup D+T (22.25 g/kg, gavaj yoluyla, tahin, n:6): Deneysel
tip 2 diyabet modeli olustugu dogrulanan bu gruptaki
farelere 2 hafta boyunca giinde bir defa gavaj yoluyla 22.25
g/kg tahin verildi.

Grup D+C (20 mg/kg gavaj yoluyla, ¢éven ekstrakti, n:6):
Deneysel tip 2 diyabet modeli olustugu dogrulanan bu
gruptaki farelere 2 hafta boyunca giinde bir defa gavaj
yoluyla 20 mg/kg dozunda sulu ¢éven ekstrakti verildi.

Grup D+T+(C (22.25 g/kg tahin+20 mg/kg ¢6ven ekstrakti,
gavaj yoluyla n:6): Deneysel tip 2 diyabet modeli olustugu
dogrulanan bu gruptaki farelere 2 hafta boyunca giinde bir
defa gavaj yoluyla 22.25 g/kg tahin ve 20 mg/kg ¢oven
ekstrakti uygulandi.

iki hafta sonunda ketamin (90 mg/kg, periton ici, Ketasol
%10 enj, Richter Pharma AG, Avusturya) ve ksilazin (10
mg/kg, periton ici, Xylazinbio %2 enj, Bioveta, Cek

Cumbhuriyeti) anestezisi altindaki farelerin kalbinden kan
alind1 ve fareler servikal dislokasyon yolu ile sakrifiye
edildi. Kanlardan serum o&rnekleri alinarak analize kadar
derin dondurucuda (Operon Co LTD Ultra Low
Temperature Freezer -86°C, Giiney Kore) muhafaza edildi.
Her gruptan 6 hayvana ait serum 6rneklerinden ALT, AST,
BUN ve kreatinin diizeyleri otoanalizér (Abbott c8000,
Chicago, USA) cihaz1 araciligiyla 6l¢iildii.

istatistiksel Analiz

Calisma verilerinin istatistiksel analizi SPSS 22.0 programi
kullanilarak yapildi. Arastirmadaki saghkl ve deney
gruplar1 hayvan sayis1 gii¢ analizi yapilarak belirlendi.
Analizler her bir gruptan rastgele secilen alti hayvan
tizerinde gerceklestirildi. Calismada diizeyleri incelenen
rutin biyokimyasal parametrelerin (AST, ALT, BUN,
kreatinin) her bir canl tiirt i¢in normal referans araliklari
varyasyonunun genis olmasi, bu ¢alismada elde edilen
degerlerin  diger arastirmalar ile tartisilmasinin
parametrik  veriler lizerinden yapilabilmesi icin
biyokimyasal parametrelerin degerlendirilmesinde
ANOVA ve Post-hoc test olarak Duncan testi kullanild.
Arastirma sonuglari ortalama * standart sapma olarak
sunuldu. p<0.05 diizeyi istatistiksel olarak 6nem siniri
kabul edildi.

BULGULAR

Arastirmada olgiilen AST, ALT, BUN ve kreatinin degerleri
Tablo 1'de sunuldu. En yiiksek AST diizeyi D+SP grubunda
belirlenirken (p<0.05), D+SP, D+T ve DK gruplar1 AST
diizeyleri birbiri ile benzer belirlendi (p>0.05). SK grubu
AST diizeyi ise DK, D+SP, D+SS+SP ve D+T gruplarindan
diisiik belirlendi (p<0.05). En yiiksek ALT diizeyleri DK ile
D+SP gruplarinda belirlenirken, bu iki grubun degerleri
diger arastirma gruplarindan farkl tespit edildi (p<0.05).
SKile DK gruplar1 BUN degerleri birbirleri ile benzer tespit
edilirken (p>0.05), iki grubun BUN degerlerinin diger
gruplardan fakli oldugu tespit edildi (p<0.05). SK, DK,
D+SP ve D+T gruplarinin kreatinin diizeyleri birbirleri ile
benzer (p>0.05) olarak tespit edilirken, diger gruplardan
farkl (p<0.05) oldugu goézlendi.

Tablo 1: Deneysel tip 2 diyabet olusturulmus farelerde sesamin, saponin, tahin, ¢éven ekstrakti ve kombinasyonlarinin bazi

biyokimyasal parametreler tizerine etkileri (ortalamazSS).

Table 1: Effects of sesamin, saponin, tahini, gypsophila extract and their combinations on some biochemical parameters in

mice with experimental type 2 diabetes (mean+SD).

Parametre
Gruplar AST (U/]) ALT (U/1) BUN (mg/dl) Kreatinin (mg/dl)
SK (n:6) 91.33+11.96¢f 35.50+8.17¢ 27.83£2.402 0.45+0.10a
DK (n:6) 172.83+26.40abc 170.00+37.802 28.50+£4.59a 0.47+0.04a
D+SS (n:6) 114.50+53.11def 44.67+£17.73¢ 14.17+1.17«d 0.13+0.07®
D+SP (n:6) 216.17+£70.632 160.33+63.102 20.00£1.26b 0.46+0.042
D+SS+SP (n:6) 142.17+27.28bcd 48.33%£13.70¢ 15.67+1.86¢d 0.14+0.12b
D+T (n:6) 180.83+47.492b 90.67+24.21b 16.83+3.19¢ 0.46+0.1742
D+C (n:6) 126.17+22.92cde 39.33+20.75¢ 13.17+2.234 0.13+0.05b
D+T+C (n:6) 69.50+£7.47f 32.17+£15.64¢ 9.17+2.40e 0.18+0.06P

abcdef: Ayni satirdaki farkl harfler istatistiksel olarak anlamhidir (Duncan test, p<0.05). SK: Saglikli Kontrol Grup, DK: Diyabet Kontrol Grup, D+SS: Diyabet+50
mg/kg Sesamin Grup, D+SP: Diyabet+0.4 mg/kg Saponin Grup, D+SS+SP: Diyabet+50 mg/kg Sesamin+0.4 mg/kg Saponin Grup, D+T: Diyabet+22.25 g/kg Tahin
Grup, D+C: Diyabet+20 mg/kg Coven Ekstrakti Grup, D+T+(: Diyabet+22.25 g/kg Tahin+20 mg/kg Coven Ekstrakti Grup, AST: Aspartat Aminotransferaz, ALT:
Alanin Aminotransferaz, BUN: Kan Ure Azotu.
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TARTISMA VE SONUC

Diyabetes mellitus, diinya genelinde toplum saghgini
tehdit etmekte ve hizla yaygin hale gelmektedir.
Tiirkiye'de ise 2019 yih verilerine gore 20 ile 79 yas arasi
diyabetli birey sayis1 ve tlkedeki yayginlik oraninin 6.6
milyon (%12) oldugu bildirilmektedir (IDF 2019). Diyabet
tedavisinde oOncelikle kan glukoz diizeyini kontrol altina
alan ve hastaligin patofizyolojisinde rol oynayan
faktorlerin bir veya birka¢ina odaklanan farmakoterapiye
bagvurulurken, destekleyici tedavi olarak baz bitkisel
iriinlerden faydalanilmaktadir (Nicolle ve ark. 2011;
Turan ve Kulaksizoglu 2015).

Serumdan olglilen ALT ve AST diizeyleri karaciger
biyokimyasal fonksiyonlar1 ile iliskili enzimler olup,
serumdaki yiiksek seviyeleri karaciger hiicre hasarinin bir
gostergesi olarak kabul edilmektedir (Pratt ve Kaplan
1999). Diyabet ile artan reaktif oksijen tiirleri ve oksidatif
stres hepatositlerde hasara yol agmaktadir (Jaeschke ve
ark. 2000). Ayrica, STZ ile olusturulan diyabette karaciger
enzimlerinin aktivitesinde bozukluklar meydana gelmekte
bu durum diyabette gozlenen glukoneogenez ve ketogenez
ile iligkilendirilmektedir (Punitha ve ark. 2005; Salih ve
ark. 2014). Mevcut arastirmada DK grubunda belirlenen
AST ve ALT duzeylerindeki artis (p<0.05, Tablo 1),
diyabetik farelerde yiritiilen 6nceki ¢alismalarla uyumlu
bulundu (Salih ve ark. 2014). Sesaminin karacigeri
oksidatif hasardan koruyarak karaciger fonksiyonlarini
diizenledigi Dbelirtilmektedir (Sirato-Yasumoto ve ark.
2001). Ratlar tzerinde yapilan bir calismada ¢éven otu
(Gypsophila glomerata) ekstraktinin NF-xB sinyal yolagini
diizenleyerek hepatorenal hasara bagh olarak artan AST ve
ALT diizeylerini 6nemli derecede azalttig1 bildirilmektedir
(Dimitrova ve ark. 2021). Mevcut ¢alismanin sonuglari,
diyabetli farelerde karaciger fonksiyonunun hasar
gordigini ve sesamin, ¢oven ekstrakti ve tahin+¢éven
ekstrakti uygulamalarinin diyabetli farelerde karaciger
hasarina karsi énemli koruyucu etkiler sergiledigi ifade
edilebilir. Coven ekstrakti uygulamasi ile karaciger hasari
lizerine goriilen olumlu etkilerin saponin uygulamasi
sonucunda goriilmemesinin nedeni ¢dven otunun saponin
haricinde flavonoid glikozitler gibi farkli aktif bilesikler
icermesi ve karaciger koruyucu etkisinin bu bilesiklerden
kaynaklanmasi olabilir.

Serumdan olg¢lilen BUN ve kreatinin diizeyleri, bobrek
fonksiyonlari ile iliskilendirilmektedir (Set ve Sahin 2003).
Yiikksek BUN ve kreatinin diizeyleri renal fonksiyon kaybi
olarak degerlendirilir (Turgut 2000; Duman ve Erden
2004). Karacigerde amonyak metabolizmasinin son iiriinii
olarak f{iretilen BUN, kana gecerek viicut sivilarina
homojen sekilde dagilir ve glomerular filtrasyona ugrar.
BUN’nin serum konsantrasyon diizeyi, tubuler sivi akis hiz1
ile ters orantilidir (Turgut 2000). Kaslarda kreatin fosfatin
enzimatik olmayan hidrolizinin son iiriini olan kreatinin
glomeruluslardan filtre edilir ve reabsorbsiyona
ugramadan idrarla atilir (Bagshaw ve Gibney 2008).
Glomertiler filtrasyon orani ile ters orantiya sahip serum
kreatinin konsantrasyonu viicuttaki kas kiitlesi, kaslarda
yikim orani, agir egzersiz ve diyet ile iligkili olarak degisir
(Duman ve Erden 2004; Stevens ve Levey 2005). Mevcut
arastirmada SK ile DK gruplar1 BUN degerleri birbirleri ile
benzer bulunurken (p>0.05), iki grubun BUN degerlerinin
diger gruplardan yiiksek oldugu tespit edildi (p<0.05,
Tablo 1). Serum kreatinin degerleri ise SK, DK, D+SP ve
D+T gruplarinda birbirleri ile benzer (p>0.05) olarak
tespit edilirken, diger gruplardan yiiksek (p<0.05) oldugu
gozlendi (Tablo 1). Hipertansiyon hastalar1 tzerinde
gerceklestirilen arastirmada susam yagi tiiketiminin
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plazma potasyum konsantrasyonunu ytkseltirken,
sodyum konsantrasyonunu dislirdigi belirtilmektedir
(Sankar ve ark. 2006). Bu durum sodyum atiimi ve buna
bagh olarak ditlirezis artisinin bir gostergesi olarak
yorumlanabilir. Susam yaginda bulunan lignanlardan biri
olan sesaminin diiirezis artis1 ile degisebilen BUN ve
kreatinin ~ konsantrasyonlarina  katkisi  olabilecegi
diistiniilmektedir. Lipopolisakkarit ile akut bébrek hasari
olusturulan farelerde ytriitiilen arastirmada, serum BUN
ve kreatinin diizeylerindeki artisin sesamin tedavisi ile
iyilestirildigi bildirilmistir (Rousta ve ark. 2018). Yapilan
baska bir calismada ise sesaminin diisiik serum BUN ve
kreatinin konsantrasyonlar ile tutarli sekilde tubul hiicre
hasar1 ve apoptozisini azaltarak bobrek hasarina karsi
koruyucu bir etki gosterdigi belirtilmistir (Li ve ark. 2016).
Coven ile ayni familyada bulunan Hernaria glabra’dan elde
edilen saponinlerin  hipertansif ratlarda  bobrek
tubullerinde sodyum ve su transportunu etkileyerek
dilirezisi arttirdigr rapor edilmistir (Rhiouani ve ark.
1999). Onceki calismalar dikkate alindifinda mevcut
arastirmada uygulama gruplarinda gozlenen diisiik BUN
degerlerinin, uygulanan maddelerin diiirezisi arttirmasi ile
iliskilendirilebilir. ~ Kreatinin = dilizeyinde  belirlenen
degisimler, deneysel olarak olusturulan T2DM farelerde
kismi olarak olusan iriner sistem fonksiyon
degisikliginden kaynaklanabilir.

Sonug olarak diinyada yaygin olarak gézlenen metabolik
hastaliklardan T2DM’'nin tedavisinde farmakolojik ajanlar
yaninda bazi bitkisel iiriinlerden de faydalanilmaktadir. Bu
triinler radikal tedavi imkani saglamamakla birlikte
hastaligin yonetimine ve komplikasyonlarin dnlenmesine
katkida bulunabilmektedir. T2DM hastalarinda sesamin,
saponin, tahin, ¢oven ekstrakti ve kombinasyonlarinin bu
hastalarda gelisebilen karaciger hasarina ©nlemede
belirgin olumlu etkiler ve bobrek fonksiyonlar: tizerine ise
daha sinirh etkiler gosterebilecegi ifade edilebilir.

CIKAR CATISMASI

Yazarlar bu calisma i¢in herhangi bir ¢ikar catismasi
olmadigini beyan ederler.
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ABSTRACT

This study was designed to provide data on the incidence rates of congenital anomalies and their distribution
by organs and systems in calves, lambs and kids brought to Van Yuzuncu Yil University, Faculty of Vetrinary
Medicine, Surgery Clinic between 2017-2023. The animal material of the study consisted of 1104 ruminants,
including 886 calves, 183 lambs and 35 kids, aged 0-6 months. In addition to clinical examination, anomalies
were diagnosed by using direct and indirect radiographic examinations when necessary. In some cases, a
definitive diagnosis was made by performing experimental laparotomy based on clinical and radiological
examinations. 341 out of 1104 ruminants, including 234 calves, 96 lambs and 11 kids, suffered from
congenital anomalies. Of the ruminants with congenital anomalies, 208 (61.00%) were male, 132 (38.70%)
female and 1 (0.30%) hermaphrodite. Abdominal wall anomalies were determined with the highest number
of 112 (32.9%) cases. These were followed by musculoskeletal system anomalies in 83 (24.4%) cases and
gastrointestinal system anomalies in 56 (16.5%) cases. Head region anomalies occurred in 41 cases (12.1%),
urinary system anomalies in 23 cases (6.8%) and CNS anomalies in 9 cases (2.6%). Multiple anomalies were
recorded in 16 (4.7%) cases. In conclusion, congenital anomalies are frequently seen as pathologies in
ruminants in our country, especially in our region. Avoiding inbreeding, making artificial insemination
widespread, improving the care and nutrition of the dam during pregnancy, correcting adverse
environmental conditions and eliminating stress factors, avoiding over-the-counter medication misuse during
pregnancy and most importantly informing field veterinarians and animal owners about the subject will
contribute to the prevention of congenital malformations and losses in livestock.

Keywords: Calf, Congenital anomaly, Kid, Lamb, Ruminant.

0z

Ruminantlarda Konjenital Anomali Olgularinin Retrospektif Degerlendirilmesi

Bu calisma, 2017-2023 yillar1 arasinda Van Yiiziincii Y1l Universitesi, Veteriner Fakiiltesi, Cerrahi Klinigine
getirilen buzag, kuzu ve oglaklarda konjenital anomalilerin insidans oranlari hakkinda veri saglamak ve bu
hayvanlardaki anomalilerin organ ve sistemlere gore dagilimlar1 hakkinda bilgi vermek amaciyla tasarland.
Calismanin hayvan materyalini 0-6 aylik 886 buzagi, 183 kuzu ve 35 oglak olmak tizere 1104 ruminant
olusturdu. Klinik muayene yontemlerine ek olarak, gerektiginde direkt ve indirekt radyografik muayeneler
kullanilarak anomaliler teshis edildi. Baz1 vakalarda klinik ve radyolojik muayenelere dayanarak deneysel
laparotomi yapilarak kesin tani konuldu. 234 buzagi, 96 kuzu ve 11 oglak olmak {izere 1104 ruminanttan
341'i konjenital anomalilere sahipti. Konjenital anomalili ruminantlarin 208'i (%61.00) erkek, 132'si (%
38.70) disi ve 1'i (%0.30) hermafroditti. Karin duvar1 anomalileri 112 (%32.9) vaka ile en fazla gézlenen
anomali ¢esidi olarak tespit edildi. Bunu 83 (%24.4) olgu ile kas-iskelet sistemi anomalileri ve 56 (%16.5)
olgu ile gastrointestinal sistem anomalileri takip etmistir. Daha sonra 41 vakada (%12.1) bas bolgesi
anomalileri, 23 vakada (%6.8) iiriner sistem anomalileri ve 9 vakada (%2.6) MSS anomalileri gorildi.
Multiple anomali 16 (%4.7) vakada kaydedildi. Sonu¢ olarak, konjenital anomaliler bdlgemizde
ruminantlarda siklikla goriilen patolojilerdir. Akrabali yetistirmeden kaginilmasi, suni tohumlamanin
yayginlastirilmasi, gebelik stliresince annenin bakim ve beslenmesinin iyilestirilmesi, olumsuz c¢evre
kosullarinin diizeltilmesi ve stres faktorlerinin ortadan kaldirilmasi, gebelik siiresince bilingsiz ilag
kullanimindan kaginilmasi ve en 6nemlisi saha veteriner hekimlerinin ve hayvan sahiplerinin konu hakkinda
bilgilendirilmesi c¢iftlik hayvanlarinda konjenital malformasyonlarin ve kayiplarin 6nlenmesine katki
saglayacaktir.

Anahtar Kelimeler: Buzagi, Kongenital anomali, Kuzu, Oglak, Ruminant.
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INTRODUCTION

Congenital abnormalities are a range of structural,
functional, or metabolic disorders that occur during
embryonic or fetal development (Su et al. 2023). They may
affect a single anatomical structure or function, an entire
system, or parts of several systems, or may involve several
body systems, or combine functional and structural defects
to form syndromes (Leipold et al. 1982; Leipold et al.
1991). Although the causes of congenital anomalies in
ruminants have not been fully explained, it has been
suggested that they may develop at various stages of
embryogenesis or fetal development under the influence of
genetic, environmental or both factors. Environmental
factors have been reported as nutritional deficiencies,
viruses, teratogens, infectious agents, fertilization
technique, hormones and antibodies (Newman et al.
1999). It is also stated that stress factors, faulty breeding
selection and rectal palpation for early diagnosis of
pregnancy may also be effective (Meylan 2008).

Leipold (1982) stated that congenital defects may be
lethal, semi-lethal, viable, and minor defects may also have
an aesthetic effect. Although economic losses due to
congenital defects are less than those due to infectious,
chemical and nutritional agents, they may be economically
important to livestock producers. Congenital defects cause
economic losses by increasing perinatal calf mortality and
reducing the value of viable defective calves (Leipold
1978; Leipold 1982). Congenital anomalies account for
11.5% of surgical diseases and are of great importance in
veterinary medicine. As patients with congenital
anomalies are not usually referred for treatment, it is
difficult to determine the number and type of patients.
Depending on the species, the breed, sex, age of parent and
the environment in which the animals live, the incidence of
anomalies varies. All animal species are affected by
congenital anomalies. However, they are more likely to
occur in calves, lambs and kids (Dogan and Sindak 2013).
Congenital defects are most commonly found in the
musculoskeletal system and gastrointestinal system, and
less frequently in the genitourinary, eye and other organ
systems (Aksoy et al. 2006).

The aim of animal breeders is to obtain economically
healthy animals and animal products. Birth defects are
among the main causes of newborn animal losses. Also, the
care and feeding of surviving animals is difficult, and there
is a loss of productivity and reduction in animal welfare. It
can also cause economic loss for animal breeders (Uzar et
al. 2020; ider and Ertiirk 2023). Van province is an
important region of our country in terms of animal
husbandry potential. According to the records in 2023,
there are 132.641 cattle, 2.993.722 sheep and 286.423
goat population in Van province (DrDataStats 2023). The
majority of the people of the region make their living from
animal husbandry. Birth defects are important in our
region. The present study was designed to provide data on
the incidence rates of congenital anomalies in calves,
lambs and kids brought to our clinic between 2017 and
2023, their distribution according to organs and systems,
treatment and precautions to be taken.

congenital anomalies of different breeds, ages and genders,
brought to surgery department of veterinary faculty in Van
Yuzuncu Yil University between 2017 and 2023 (Table 1).

Routine physical clinical examinations such as general
condition, heart rate and respiratory rate were performed.
Then, anomalies were diagnosed by using clinical
examination methods such as inspection, auscultation,
palpation and percussion, as well as direct and/or indirect
radiographic examinations when necessary. In some cases,
a definitive diagnosis was made by experimental
laparotomy  following  clinical and radiological
examination. Surgical intervention was performed in cases
such as hernia umbilicalis, hernia scrotalis, urachus fistula,
atresia ani, atresia ani et recto-vaginal fistula, atresia coli,
meningocele, cyst dermoid. Supported bandage was
applied in cases such as flexural contracture and joint
laxity in the extremities. Euthanasia was recommended in
animals with a negative prognosis such as arthrogryposis
and spina bifida. No intervention was performed in cases
such as anophthalmia and microphthalmia.

Statistical Analysis

The data of breed, sex, frequency and localization of
anomalies were evaluated using descriptive statistical
analysis.

MATERIAL AND METHODS

The study was carried out with the permission of Van
Yuzuncu Yil University Animal Experiments Local Ethics
Committee, numbered 2024/01-03.

The animal material of the study consisted of a total of 341
animals, including 234 calves, 96 lambs and 11 kids with
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RESULTS

Between 2017 and 2023, 1104 ruminants, including 886
calves, 183 lambs and 35 kids aged 0-6 months, were
brought to our clinic and 341 of them were with the
complaint of congenital defects. The distribution of these
cases by species was 234 (68.62%) calves, 96 (28.15%)
lambs and 11 (3.23%) kids. Of the calves with congenital
malformations, 158 (67.52%) were Simmental, 46
(19.66%) native cross, 28 (11.97%) Brown Swiss and 2
(0.85%) Holstein Friesian breeds. Of the lambs with
congenital abnormalities, 70 (71.88%) were Akkaraman,
16 (16.67%) Norduz and 10 (10.41%) Morkaraman
breeds. Of the kids with congenital disorder, 7 (63.64%)
were Coloured Mohair and 4 (36.36%) hair goat. Of the
ruminants with congenital anomalies, 208 (61.00%) were
male, 132 (38.70%) female and 1 (0.30%) hermaphrodite.
Of the anomaly cases in calves, 138 (58.97%) were male
and 96 (41.03%) females. In lambs, 60 (62.50%) were
male, 35 (36.36%) female, 1 (1.04%) hermaphrodite, and
in kids, 10 (90.90%) were male and 1 (9.10%) female. The
species, breed and sex distribution of the anomaly cases
are given in Table 1.

Abdominal wall anomalies were observed in ruminants
with the highest number of 112 (32.9%) anomaly cases.
These were followed by musculoskeletal system anomalies
in 83 (24.4%) cases and gastrointestinal system anomalies
in 56 (16.5%) cases. Then, head region anomalies occurred
in 41 cases (12.1%), urinary system anomalies in 23 cases
(6.8%) and CNS anomalies in 9 cases (2.6%). Multiple
anomalies were recorded in 16 (4.7%) cases. In calves, we
mostly encountered hernia umbilicalis, flexural deformity,
amaurosis omphalocele and cyst dermoid cases,
respectively. The most common congenital disorders
identified in lambs were atresia ani, followed by
omphalocele, flexural deformity, and meningocele. In kids,
the most common cases of urethral diverticulum, atresia
ani, flexural deformity and scoliosis were observed,
respectively. The distribution of anomaly cases detected in
ruminants by systems and organs are presented in Tables
2, 3, 4 and 5. Images of various anomalies seen in calves
and lambs are presented in Figures 1, 2, 3, 4, 5 and 6.
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Table 1: The distribution of anomaly cases by species, breed and sex.

Animals
Species Breed Sex Total (%)
Male Female Hermaphrodite
Simmental 93 65 - 158 (67.52%)
Calf Native Cross 28 18 - 46 (19.66%)
Brown Swiss 15 13 - 28 (11.97%)
Holstein Friesian 2 - - 2 (0.85%)
Total (n) (%) 138 (58.97%) 96 (41.03%) - 234 (100%)
Akkaraman 42 27 1 70 (71.88%)
Lamb Norduz 11 5 - 16 (16.67%)
Morkaraman 7 3 - 10 (10.41%)
Total (n) (%) 60 (62.50%) 35 (36.46%) 1(1.04%) 96 (100%)
Kid Colored Mohair 6 1 - 7 (63.64%)
Mohair Goat 4 - - 4 (36.36%)
Total (n) (%) 10 (90.90%) 1(9.10%) - 11 (100%)
Table 2: Abdominal wall, gastrointestinal and urogenital system anomalies.
Anomaly Calf Lamb Kids Total
Male Female Total Male Female Total Male Female Total
Hernia umbilicalis 46 32 78 - - - - - 78
Omphalocele 9 8 17 8 6 14 - - - 31
Atresia ani 6 4 10 22 11 33 1 1 2 45
Atresia ani et recti 1 - 1 1 1 2 3
Atresia coli 5 3 8 - - - 8
Scrotal hernia - - 4 - 4 - - - 4
Artesia urethra distalis - 4 4 - - - - - - 4
Urethral dilatation 2 2 2
Penile urethral diverticulum - - - - - - 6 - 6 6
Urachal fistula 3 5 8 2 - 2 - - - 10
Table 3: Anomalies of the musculoskeletal system.
Anomaly Calf Lamb Kids Total
Male Female Total Male Female Total Male Female Total
Flexural deformity 32 17 49 5 4 9 2 - 2 60
Joint laxity 3 1 4 - 3 3 - - - 7
Arthrogryposis - - - 2 1 3 - - - 3
Shoulder dislocation 1 1 - 1 1 - - - 2
Patella luxation 1 - 1 - - - - - 1
Polydactyly - 1 1 - - - - - - 1
Adactyly 1 1 - - - - - - 1
Coxofemoral luxation 2 - 2 1 - 1 - - - 3
Femoral fracture - 1 1 - - - - - - 1
Scoliosis - 1 1 2 - 2 1 - 1 4
Table 4: Anomalies of the head region and nervous system.
Anomaly Calf Lamb Kids Total
Male Female Total Male Female Total Male Female Total
Amaurosis 10 9 19 1 1 2 - - - 21
Dermoid cyst 8 6 14 - - - - - - 14
Anophthalmia 1 - 1 2 - 2 - - - 3
Microphthalmia - - - - 1 1 - - - 1
Ankyloblepharon - - - 1 1 2 - - - 2
Bilateral anterior nasal atresia 1 - 1 - - - - - - 1
Meningocele - - - 5 1 6 - - - 6
Spina bifida 2 - 2 1 - 1 - - - 3
Table 5: Multiple anomalies of various system.
Anomaly Calf Lamb Kids Total
Male Female Total Male Female HM Total Male Female Total
Atresia ani and polymelia
. 2 - 2 - - - 2
(notomelia)
AtreSIa ani and rectovaginal ) 3 3 ) 3 3 ) ) i 6
fistula
Atresia ani and hermaphroditism - - - - - 1 1 - - - 1
Polymelia (thoracomelia) and ) 1 1 ) ) i 1
scoliosis
Spina bifida and flexural 1 ) 1 ) i - ) ) i 1
deformity
Amaurosis and exophthalmos 1 - 1 - - - - - - 1
Atresia ani and hernia umbilicalis 1 - 1 - - - - - - 1
AtreSIa. ani and coccygeal 2 ) 2 ) i - ) ) i 2
agenesis
Schistosoma reflexum - - 1 - 1 - - - 1
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Figure 1: Radiographic view of a calf with atresia ani and Figure 4: Dermoid cyst in the right eye of a Simmental calf.
coccygeal agenesis.

Figure 2: Radiographic view of a calf with adactyly.

Figure 5: Scoliosis in Brown Swiss calf.

L R i . =
Figure 3: Flexural deformity of the forelimbs in a Figure 6: Meningocele in lamb.
Simmental calf.
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DISCUSSION AND CONCLUSION

Congenital anomalies, defined as morphogenesis defects
present at birth, are an important problem in livestock
farming. These defects can lead to the death of animals,
reduce their productivity and affect animal welfare. It can
also cause economic loss for animal breeders (Uzar et al.
2020). It is stated that factors such as genetic causes,
stress factors, nutritional disorders, vitamin deficiencies,
incorrect stud selection, environmental factors and not
preferring artificial insemination play a role in the
etiologies of anomalies (Newman et al. 1999; Meylan
2008). In studies conducted in our region, it is estimated
that the factors causing anomalies may be mineral and
vitamin deficiencies, inbreeding, and unconscious drug use
by patient owners (Belge et al. 2000; Aksoy et al. 2006).
Since no investigation was conducted related to the cause
in this study, it was not possible to identify the factors
causing the anomaly. However, we estimate that these
congenital anomalies seen in our region may be due to
genetic factors as well as non-genetic factors such as
inadequate nutrition, inbreeding, uncontrolled drug use
and the use of animals without pedigree in the enterprise.

In congenital defects, as a result of the defect affecting the
embryo in the first 3 weeks of gestation, the embryo either
dies or the regulatory mechanism in the embryo prevents
damage and the embryo survives. The period when the
embryo is vulnerable to abnormal growth is between 3
and 8 weeks (embryogenesis period). Structural
abnormalities in the affected embryo are inevitable during
this period. After eight weeks of gestation, major structural
abnormalities are unlikely to occur. This is because by this
time many of the embryo's organs have completed their
formation (Sinowatz 2010). We assume that the
malformations that occurred in the cases in our
investigation were probably caused by malformation-
causing effects during the embryogenesis of the embryos
in the womb.

In studies conducted in our country, the prevalence of
congenital anomalies in calves was reported as 26.8% by
Ozaydin et al. (1995), 6.58% by Belge et al. (2000), 16.5%
by Aksoy etal. (2006), 1.9% by Elma (1992), 22.37% by
Han and Durmus (2005), 18.20% by Kaya et al. (2011),
7.55% by Isler et al. (2016), 13.99% by Karabulut et. al.
(2001) and 2.96% by Ogurtan et al. (1997). It is stated that
in calf screening studies conducted on a regional basis,
congenital anomalies were detected at a rate of 0.80%
(Hasan et al. 2015) and 6.26% (Herschler et al. 1962;
Nigam et al. 1984). In a study that reviewed case reports
on congenital anomalies in farm animals published in
Bangladesh from 1975 to 2021; It is reported that 1746
cases of congenital anomalies were detected in calves and
55 cases in kids (Samad 2021). In many studies, the
prevalence of congenital anomalies in lamb was reported
as 16.6% by Elma (1992), 36% by Aksoy etal. (2006),
2.89% by Isler et al. (2016) and 0.2-2% by Dennis (1993).
The frequency of birth defects in kids was found as by
22.7% Elma (1992), 5.12% Basrur et al. (1993), 18.67%
Al-Ani et al. (1998) and 83% by Aksoy et al. (2006).
During the 6-year period, 341 (30.88%) of 1104 ruminants
aged between 0-6 months brought to our clinic were
diagnosed with congenital anomalies. We recorded that
234 out of 886 calves (26.41%), 96 out of 183 lambs
(52.45%) and 11 out of 35 kids (31.42%) aged between 0-
6 months were born with anomalies. We estimate that
these different rates of incidence of anomalies in
ruminants vary according to criteria such as geographical
region, nutritional level, parental age and environmental

factors (Sonfada et al. 2010). When the studies on the
incidence of congenital anomalies are analyzed, most of
them were conducted either in the form of regional
surveys or on animals admitted to veterinary faculty
clinics. Therefore, we consider that these data do not
reflect the actual and general prevalence of congenital
anomalies.

When congenital defects in calves are evaluated in terms of
breed, different results are reported. While some
researchers reported that there was no significant
difference between congenital anomalies in calves and
their breeds (Ozaydin et al. 1995), many studies reported
that congenital anomalies in calves were mostly seen in
Holstein (Han and Durmus 2005; Isler et al. 2016),
Simmental (Aksoy et al. 2006; Yurdakul 2019; Polat 2022;
Saglam et al 2023), Brown Swiss (Kaya et al) breeds. In a
survey study conducted in Swiss sheep, it was reported
that congenital defects were detected most frequently in
Swiss White Alpine sheep breed (Greber et al. 2013). In
different studies conducted in our country, it was reported
that birth defects were found most frequently in
Morkaraman breed (Aksoy et al. 2006) and Akkaraman
breed (Polat 2022) in sheep and in Mohair goat breed in
goats (Aksoy et al. 2006; Polat 2022). In this report, when
the relationship between birth defects and breed was
evaluated, the highest number of congenital malformations
were observed in Simmental breed calves, Akkaraman
breed lambs and Colored Mohair breed kids. The high
incidence of congenital anomalies in these breeds in our
study suggests that it may be related to the common
breeds bred in the region. In some studies, it is stated that
anomalies are related to the breed factor, but some
environmental and pathological factors may also be
effective in the region (Goksel and Saritas 2016), and when
a new breed is started to be raised in a region, an increase
in congenital anomalies may occur due to environmental
factors (Aksoy et al. 2006).

In many studies in which the sex distribution of congenital
anomalies in ruminants was analyzed, it was reported that
congenital anomalies were mostly observed in the male
sex (Ozaydin et al. 1995; Ogurtan et al. 1997; Aksoy et al.
2006; Goksel and Saritas 2016; Isler et al. 2016, Polat
2022; Saglam et al. 2023). In our research, congenital
defects were seen in 58.97% of male calves, 62.50% of
male lambs and 90.90% of male kids. Except for atresia ani
and rectovaginal fistula which were specific to females,
atresia urethra distalis, shoulder dislocation, polydactyly,
femoral fracture and scoliosis were observed only in calves
females and shoulder dislocation, microphthalmia,
polymelia (thoracomelia) and scoliosis were observed only
in lambs females. In the present study, it was determined
that congenital anomalies observed in calves, lambs and
kids were mostly observed in the male sex in highly
consistent with previous studies. No evidence was put
forward by these researchers on the relationship between
congenital anomalies and sex (Ozaydin et al. 1995;
Constable et al. 1997; Ogurtan et al. 1997; Aksoy et al.
2006; Azizi et al. 2010; Goksel and Saritas 2016; isler etal.
2016). In humans, as in animals, birth defects are reported
to be more common in male infants than in female infants.
Different theories about sex-related anomalies have been
proposed. The interaction of sex hormones and system
development is suggested as a possible cause of sex
differences in some anomalies such as cleft palate and cleft
lip. In addition, urinary and reproductive defects in males
are explained by the development of male reproductive
organs during early pregnancy and their sensitivity to
excessive hormone levels (Sokal et al. 2014).
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In many previous studies, musculoskeletal system, ocular
system and digestive system (Ozaydin et al. 1995; Carraro
et al. 1996; Ogurtan et al. 1997; Isler et al. 2016), flexural
deformities, meningocele and cleft palate in calves
(Abdelhakiem and Elrashidy 2017) digestive system
(Ozaydin et al. 1995; Ogurtan et al. 1997; Aksoy et al.
2006; Isler et al. 2016), CNS and musculoskeletal system in
lambs (Perez et al. 2017) and urinary system anomalies in
kids are reported to be the most common system
anomalies (Ozaydin et al. 1995; Ogurtan et al. 1997; Aksoy
et al. 2006; Dogan and Sindak 2013; Isler et al. 2016).
Gangwar et al. (2014) reported the most common
congenital malformations in calves as hernia umbilicalis,
flexural deformity, atresia ani and omphalocele,
respectively. In another study, atresia ani was the most
common congenital malformation, followed by flexural
deformity, amorosis and cyst dermoid. In the same study,
it was reported that only atresia ani was detected in kids
(Hasan et al. 2005). In recent years, it has been reported
that birth defects are most common in the abdominal
wall/gastrointestinal system, musculoskeletal system and
head region in ruminants in the Elazig region. It was also
reported that hernia umbilicalis, flexural deformity and
coccygeal agenesis in calves, and atresia ani in lambs and
kids were the most commonly observed congenital
anomalies (Polat 2022). The results of the research carried
out in Samsun region in recent years show that the
distribution of congenital anomalies in calves by organs
and systems shows the musculoskeletal system as the
most frequent, followed by the digestive system, nervous
system, and then the urogenital system. (Saglam et al.
2023). According to the results of a survey conducted with
farmers in Switzerland, the most common defects in sheep
were entropion, brachygnathia inferior, umbilical hernia
and cryptorchidism (Greber et al. 2013). In a retrospective
review of articles, it was found that the most common
systemic congenital anomalies in calves and kids were in
the digestive system (67.18%), followed by the eye system
(17.07%), musculoskeletal system (8.42%), urogenital
system (2.58%) and integumentary system (2.52%). In the
same paper, it was reported that 56.25% of 1746 anomaly
cases in calves and 67.27% of 55 anomaly cases in kids
were found to be atresia ani (Samad 2021). In a recent
study conducted by Radjendran et al. (2023) in calves, they
reported systemic congenital defects at a rate of 46.0% in
the gastrointestinal system, 40.0% in the musculoskeletal
system, and 8.0% in the urogenital system. Among the
gastrointestinal disorders, atresia ani came first, followed
by atresia coli. Arthrogryposis was the most common
musculoskeletal condition, followed by contracted tendon,
polymelia and prognathism. Nervous system disorders
included hydrocephalus. In the urogenital system, it
contained a permanent urachus with an ectopic bladder.
The results of a survey conducted among veterinarians in
Ireland show that systemically, musculoskeletal system
anomalies are the most frequently observed in calves,
followed by digestive system cases. In the same study, it
was reported that intestinal atresia was the most common
anomaly (Mee et al. 2024). In our research, which we
followed for six years, the distribution of congenital
anomalies in ruminants by systems, abdominal wall,
musculoskeletal and ocular anomalies were the most
common in calves, respectively. In lambs, gastrointestinal,
musculoskeletal and abdominal wall defects were the most
common. All congenital malformations belonged to the
urinary system and gastrointestinal systems in Kkids.
Multiple anomalies were recorded equally in calves and
lambs. In addition, hernia umbilicalis, flexural deformity
and amaurosis were the top three in calves, atresia ani,
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omphalocele and flexural deformity in lambs, and urethral
diverticulum, atresia ani and flexural deformity in kids.
The findings obtained in our study are consistent with the
many studies on this subject.

In conclusion, congenital anomalies are frequently seen
pathologies in ruminants in our country, especially in our
region. Although congenital defects in farm animals are not
very high compared to other diseases, they can cause
significant economic and animal welfare concerns. These
birth defects develop under the influence of many
environmental factors as well as genetic predispositions.
In particular, avoiding inbreeding, making artificial
insemination widespread, improving the care and
nutrition of the dam during pregnancy, correcting adverse
environmental conditions and eliminating stress factors,
avoiding over-the-counter medication misuse during
pregnancy and most importantly informing field
veterinarians and animal owners about the subject will
contribute to the prevention of congenital malformations
and losses in livestock.
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ABSTRACT The objective of this study was to assess the impact of oral progesterone (altrenogest) administered after
mating on fertility in goats synchronized during the breeding season. A total of 47 Hair goats were included in
the study. A progesterone-impregnated intravaginal sponges were administered for 12 days. On day 10 of
intravaginal sponge administration, 480 IU pregnant mare's serum gonadotropin (PMSG) and 0.075 mg
cloprostenol were injected intramuscularly to the goats. Animals were exposed to bucks for 12 hours after
detection of estrus by the foraging buck. The goats were randomly assigned to two distinct groups: Group 1
(G1, n=23) and Group 2 (G2, n=24). G1 goats were orally administrated 4.4 mg of altrenogest per day for 30
days after mating. G2 goats served as controls. Pregnancy examinations were performed by transrectal
ultrasonography on the 30th and 42nd days after mating. Blood samples were taken from one day after mating
to 30 days (3-day intervals). Statistical analysis comparing G1 and G2 revealed no significant differences
between the groups regarding progesterone concentrations, conception rate, pregnancy rate, lambing rate,
multiple birth rate, fecundity, and litter size (p>0.05). In conclusion, this study revealed that oral
progesterone use had no impact on fertility parameters. Moreover, further research is warranted to explore
the efficacy of various oral progesterone analogs.

Keywords: Fertility, Goat, Pregnancy, Progesterone.

0z Ureme Sezonunda Oral Progestagen Uygulamasinin Senkronize Kegilerin Fertilitesi
Uzerine Etkileri

Bu ¢alismanin amaci, lireme mevsiminde senkronize edilen kegilerde ciftlesmeden sonra uygulanan oral
progesteronun (altrenogest) fertilite tizerindeki etkisini degerlendirmektir. Calismada, toplam 47 Kil kegisi
kullanildi. Hayvanlara 12 gilin boyunca progesteron emdirilmis intravajinal siingerler uygulandi. Vajinal
siinger uygulamasinin 10. giiniinde 480 IU PMSG ve 0.075 mg kloprostenol intramiiskiiler olarak uygulandi.
Ostriisdeki hayvanlar, arama tekesi ile tespit edildikten sonra 12 saat tekelere maruz birakildl. Keciler
rastgele iki ayr1 gruba ayrildi: Grup 1 (G1, n=23) ve Grup 2 (G2, n=24). G1 kegilerine ¢iftlesmeden sonraki 30
giin boyunca giinde 4.4 mg altrenogest oral olarak uygulandi. G2 kegileri ise kontrol grubu olarak
degerlendirildi. Gebelik muayeneleri ¢iftlesmeden sonraki 30. ve 42. giinlerde transrektal ultrasonografi ile
yapildi. Kan ornekleri ¢iftlesmeden sonraki giinden 30 giine kadar (3 giinliik araliklarla) alindi. G1 ve G2
arasinda istatistiksel analiz, progesteron konsantrasyonlari, konsepsiyon orani, gebelik orani, kuzulama
orani, ¢oklu dogum orani, fekundite ve bir batindaki yavru sayisi agisindan gruplar arasinda anlaml bir fark
olmadigin ortaya c¢ikardi (p>0.05). Sonug olarak, bu c¢alismada oral progesteron kullaniminin fertilite
parametreleri tlizerine herhangi bir etkisinin olmadig1 tespit edildi. Ayrica, cesitli oral progesteron
analoglariin etkinligini aragtirmak i¢in daha fazla arastirmaya ihtiyag¢ vardir.

Anahtar Kelimeler: Fertilite, Gebelik, Keci, Progesteron.
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INTRODUCTION

Synchronization of estrus and ovulation is frequently used
in reproductive management of goats. Many techniques
are available for estrous synchronization in small
ruminants, and progesterone-impregnated intravaginal
devices are commonly used in these protocols (Kuru et al.
2018a; Erdem et al. 2021; Kaya and Kocak 2022). They
cause varying degrees of vaginitis during use (Sudrez et al.
2006; Manes et al. 2015) and induce discomfort while they
are positioned within the vaginal canal (Kuru et al. 2016;
Kuru et al. 2018b). This exogen condition and internal
hormonal pattern could be one of factors negatively
influencing subsequent reproductive response and fertility
(Scudamore 1988; Manes et al. 2016). Fertility rates
obtained from their use vary widely (Gordon 1983). Some
researchers also report that pregnancy rates may be lower
in ewes that received intravaginal sponges during the
breeding season compared to those ewes that sponges
were not applied (Manes et al. 2014).

The establishment and maintenance of pregnancy take
place within a balanced system consisting of a healthy
embryo, ovary, oviducts, and uterus. Any disruption within
this intricate system can potentially result in a reduced
embryo survival rate (Thatcher et al. 1994; Spencer 2013;
Spencer et al. 2016).

For the formation and maintenance of pregnancy in
ruminants, the embryo needs a uterus under the influence
of progesterone (Spencer and Bazer 1996; Nava-Trujillo et
al. 2008). An early increase in progesterone concentration
following ovulation has been shown to enhance embryonic
development and the expression of interferon-t (IFN-t)
(Spencer 2013; Arosh et al. 2016) and promotes
embryonic survival rates by improving the relationship
between embryo and the uterus. The majority of
embryonic losses typically occur during the critical phase
of implantation, which takes place within the first few days
following fertilization (Vanroose et al. 2000; Spezzigu et al.
2013). Inadequate luteal function has been identified as
one of the primary factors contributing to these losses
(Mann et al. 2006; Montes-Quiroza et al. 2018). The
sustained secretion of progesterone by the corpus luteum
is crucial for the maintenance of pregnancy (Diskin and
Morris 2008). Progesterone plays a vital role in both the
establishment and maintenance of pregnancy and should
be on an increasing course after fertilization. Cellular
divisions in the developing embryo are adversely affected
when the increase in progesterone level is delayed or the
progesterone level is insufficient. Since the conceptus of
animals with low progesterone levels is less capable of
producing interferon tau, embryonic death rates are
higher in these animals. There is a positive relationship
between the blood progesterone concentration and the
continuation of pregnancy during the pregnancy
recognition process. This shows that high progesterone
concentrations are important for the maintenance of
pregnancy during the pregnancy recognition process
(Satterfield et al. 2006; Cetin 2021). Various approaches
can be employed to achieve elevated progesterone
concentrations post-insemination, aiming to mitigate or
forestall embryonic losses and thereby enhance animal
fertility. Among these strategies post-mating treatment
with exogenous progesterone (Cetin 2021) has been
shown to augment both embryo viability and pregnancy
rates in ruminants (Thatcher et al. 1994; Mann and
Lamming 1999; Mann et al. 2006; Alcay et al. 2022a; Koca
etal. 2023a).
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To our knowledge, there is no study investigating oral
progesterone administiration on fertility parameters in
goats. In this study, we hypothezied that oral progesterone
administration may positively affect fertility parameters in
synchronized goats. Therefore, this study investigated
whether oral progesterone (altrenogest) administration to
goats after mating during the breeding season had a
potential positive effect on fertility parameters.

MATERIAL AND METHODS

Ethical Statement

Ethical approval was received for this study from Van
Yuzuncu Yil University Animal Experiments Local Ethics
Committee (Decision No: 2017/01) on 26.01.2017.

Location, Animals and Feeds

The current study was conducted at Van Yuzuncu Yil
University Research and Application Farm, specifically
during the breeding season (September-October) in Van-
Tiirkiye. Van is situated at a high altitude of 1730 meters
above sea level, precisely located at coordinates 42°40-
44'30"E and 37°43-39'26”"N. In this region, small
ruminants show seasonal breeding characteristics most
intensely in September-November.

In the study, 47 clinically healthy Hair goats between 3-5
years of age that had given birth at least once were used. In
addition, 7 fertile bucks that have no reproductive
problems were used for mating. Animals were housed
under semi-extensive conditions during the study. In
addition to grazing, the animals were fed with 0.5 kg of
concentrated feed (1300 kcal/goat/day metabolizable
energy, 60 g/goat/day crude protein) daily. No heat, light,
feed, or water restrictions were applied.

Estrus Synchronization Protocol

Goats were randomly divided into two groups considering
age, body weight, and body condition scores (BCS). The
BCS values of these goats were scored from 1 to 5
(Ferguson et al. 1994; Cizmeci et al. 2022).

Flugestone acetate-impregnated intravaginal sponge (FGA,
20 mg, Chronogest-CR®, MSD Animal Health, France) was
administered to all goats. For each goat, on day 10 of
intravaginal sponge (VS) application, 480 IU (PMSG)
(Chrono-Gest/PMSG®, MSD Animal Health, Germany) and
0.075 mg cloprostenol (Estropur® Bioveta, Czech
Republic) were injected intramuscularly. Sponges were
removed from the vagina on the 12th day (Figure 1).

Estrus Detection (ED) and Mating

After the sponges were removed, estrus was detected daily
(morning-evening) for 3 days with the foraging buck.
Goats in estrus were exposed to bucks for 12 hours.

Oral Progesterone Administrations

Goats were randomly divided into two groups considering
age, body weight, and body condition scores (BCS). To the
best of our knowledge, this is the first report investigating
the effect of oral progesterone (altrenogest)
administration on fertility parameters in goats considering
different doses, durations, and routes of administration. In
the study, animals in G1 were treated with 4.4 mg (2 ml) of
Altrenogest (Regumate®-MSD Animal Health, France)
orally per day for 30 days, starting 24 hours after mating.
No hormone supplementation was given to G2.
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Figure 1: Schematic representation of the experimental design in G1 and G2.

Collection of Blood Samples and Progesterone Analysis

Blood samples were obtained from the jugular vein (vena
jugularis) into tubes for serum progesterone analysis from
day 1 after mating until day 30 (3-day intervals). During
the procedure, the collected blood samples were
centrifuged at 3000 rpm for 10 minutes to separate the
serum. Then, serum samples were stored at -20 °C for
further analyses. Serum progesterone concentrations were
measured by immunoanalyzer method using automated
commercial kit (Elecsys®, Roche Diagnostics, Mannheim,
Germany).

Pregnancy Examinations

Pregnancy examinations were performed on the 30t after
mating with trans-rectal ultrasonography (7.5 MHz Linear
Probe, Honda HS 1500, Japan). In addition, in the previous
examination, the goats diagnosed as pregnant were re-
examined again on the 42nd day to confirm pregnancy.

Fertility Parameters

Fertility parameters, including estrus rate, onset of estrus,
conception rate, pregnancy rate, kidding rate, multiple
birth rate, fecundation rate, and litter size in goats, were
determined using the formulas previously reported (Kuru
etal. 2017).

Statistical Analysis

In our study, the sample size calculation considered a
minimum power of 80% and a type 1 error of 5% for each
variable. The Shapiro-Wilk test (for n<50) was utilized to

assess the normal distribution of continuous
measurements in the study. Since the timed measurements
were found to deviate from normal distribution,
nonparametric tests were employed. Descriptive statistics
for continuous variables were expressed as mean,
standard error, number, and percentage. The "Mann-
Whitney U test" was utilized to compare continuous
measurements based on categorical groups. The
relationships between categorical variables were
determined using the Chi-square (Fisher's exact) test. A
statistical significance level (o) of 5% was considered in
the calculations, and the SPSS (IBM SPSS for Windows,
ver.26) statistical package program was employed for the
analysis.

RESULTS

None of the intravaginally inserted sponges fell out, and
there were no abortions, preterm births, or stillbirths
during the study.

According to the data presented in Table 1, estrus was
observed in 85.1% (40/47) of all animals included in the
study. The mean onset time of estrus was recorded as
28.5+1.59 SEM hours after the removal of the sponges.

Between G1 and G2 based on the findings presented in
Table 1, no significant difference was observed regarding
the pregnancy rate, conception rate, lambing rate, multiple
birth rate, fecundity, and litter size (p>0.05).

Table 1: Fertility parameters of Hair goats following treatment with oral progestagen (G1 altrenogest: 4.4 mg/day x 30 days,

G2: control) after mating.

Parameters G1 (n=23) G2 (n=24) Total (n=47)
Estrus rate (%) 87 (20/23) 83.3(20/24) 85.1(40/47)
Estrus onset (h) (mean+SEM) 29.8+1.75 27.2+1.63 28.5+1.59
Conception rate (%) 60 (12/20) 60 (12/20) 60 (24/40)
Pregnancy rate (%) 52.1(12/23) 50 (12/24) 51.1(24/47)
Lambing rate (%) 100 (12/12) 100 (12/12) 100 (24/24)
Multiple birth rate (%) 50 (6/12) 50 (6/12) 50 (12/24)
Fecundity (n) 1.05 (21/20) 1.15 (23/20) 1.1 (44/40)

Litter size (n)

1.75 (21/12)

1.92 (23/12)

1.83 (44/24)
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Multiple birth rates were 50% in both groups, 1.75 and
1.92 in litter size for G1 and G2 groups, respectively
(p>0.05). Birth types were found to be similar (p>0.05) in
both groups (Table 2).

Table 2: Type of birth of Hair goats following treatment
with oral progestagen (G1 altrenogest: 4.4 mg/day x 30
days, G2: control) after mating.

G1 G2 Total
Type of birth (n=23) (n=24) (n=47)
Single, % 50 (6/12)  50(6/12) S50(12/24)
Twin, % 33.4(4/12) 25(3/12) 29.2(7/24)
Triplets, % 83(1/12) 83(1/12) 8.3 (2/24)
Quadruplet, % 8.3 (1/12) 16.7 (2/12) 12.5(3/24)

The blood progesterone level in pregnant goats was found
to be below 1 ng/ml (G1 0.38+0.27 ng/ml and G2
0.46+0.33 ng/ml) in both groups on the 1st day after the
mating. The highest progesterone level was respectively
detected in G1 on the 10th day after mating (13.19+6.18
ng/ml) and in G2 on the 7th day (14.59+5.58 ng/ml). After
the highest measurement, a downward trend was
recorded until the 13th day and after this day it remained
almost stable at about 7-8 ng/ml. It was determined that
the blood progesterone concentration was not statistically
different between the groups for all times (Figure 2).
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Figure 2: Serum progesterone levels in G1 and G2.

DISCUSSION AND CONCLUSION

Improvement of production traits in ruminants are
important for sustainability of animal production (Koca et
al. 2023b; Turgut et al. 2023). And recent studies in
ruminants focus on production traits such as milk traits,
fertility traits, and reproductive parameters (Alcay et al.
2022b; Koca et al. 2024a; Koca et al. 2024b). In this
context, reproductive hormones are commonly used for
diagnosis of congenital diseases and evaluation of
reproductive performance in ruminant species (Koca et al.
2024a; Koca et al. 2024b; Turgut and Koca 2024).

Progesterone supplementation has been shown to have
positive effects on fertility in ruminants (Lopez-Gatius et
al. 2004; Villaroel et al. 2004; Kenyon et al. 2005).
Therefore, we investigated whether oral progesterone
administration following synchronization enhanced
fertility in goats. The expectation was that such
administration would confer advantages in fertility
parameters, including pregnancy/conception/lambing
rates, multiple birth rates, fertility, and litter size.
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Intravaginal devices have been used successfully for estrus
synchronization in small ruminants (Kuru et al. 2020;
Cetin et al. 2021). In our study, the estrus rate (85.1%) and
estrus onset time (28.5£1.59 hours) were determined,
which corroborate with the results reported by findings of
Omontese etal. (2013).

There are studies on progesterone supplementation after
mating aiming to increase pregnancy rates in ruminants
(Robinson et al. 1989; Lopez-Gatius et al. 2004; Villaroel et
al. 2004; Kenyon et al. 2005; Nava-Trujillo et al. 2008;
Arndt et al. 2009; Montes-Quiroza et al. 2018). Intravaginal
devices were used for progesterone supplementation after
mating in these studies. However, it was stated that
intravaginal devices cause varying degrees of
inflammation in the vagina during synchronization (Suarez
et al. 2006; Manes et al. 2015) and can cause stress in
animals during the application (Kuru et al. 2016; Kuru et
al. 2018b). These changes have a negative effect on fertility
(Scudamore 1988; Manes et al. 2016). While these
methods aim to increase the pregnancy rate, pregnancy
rates may be negatively affected indirectly due to the
reasons mentioned above. In our study, progesterone
(altrenogest) supplementation was administered orally to
animals in a non-invasive way for the first time.

In this study, no statistically significant difference was
observed between the fertility parameters such as
pregnancy/conception/lambing/multiple  birth  rates,
fecundity, litter size, and serum progesterone level. Nava-
Trujillo et al. (2008) and Montes-Quiroz et al. (2018)
reported the findings between the experimental and
control groups of oral progesterone supplementation after
mating using intravaginal devices in goats. In these studies,
Nava-Trujillo et al. (2008) reported 55.5% in the control
group and 44.4% in the experimental group, while Montes-
Quiroz et al. (2018) found a similar pregnancy rate in both
groups. In our study, we have observed a total pregnancy
rate that aligns closely with the results reported by Nava-
Trujillo et al. (2008). However, it is worth noting that
Montes-Quiroz et al. (2018) reported a higher pregnancy
rate compared to the one we have obtained. In our study,
progesterone levels were similar between the
experimental and control groups. The fertility outcomes
achieved through progesterone supplementation after
mating or insemination in other species exhibit variability.
Arndt et al. (2009) stated that the pregnancy rate was not
affected in cows after the application of an intravaginal
device containing progesterone from day 4 to day 18
insemination. Kenyon et al. (2005) reported that the
application of intravaginal materials containing
progesterone at different times after mating in sheep had
no effect on reproductive performance. Larson et al.
(2007) reported that the pregnancy rate has been
increased with intravaginal device application containing
progesterone between day 3.5 and day 10 after
insemination in cows. The results obtained in our study
are also consistent with other reported studies (Nava-
Trujillo et al. 2008; Arndt et al. 2009). Progesterone
supplementation after mating/insemination may help
prevent pregnancy losses in animals with luteal deficiency,
but it does not seem effective in increasing fertility after
synchronization.

Different findings have been obtained in studies using
progesterone supplements to increase fertility in
ruminants. Montes-Quiroza et al. (2018) reported that the
blood progesterone level was higher after reinsertion of
the CIDR devices after post-insemination synchronization
compared to the group that did not undergo reinsertion.
Likewise, Kenyon et al. (2005) reported that application of
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the intravaginal devices containing progesterone after
mating in sheep, causes increased plasma progesterone
concentrations in sheep compared to the group that did
not receive the inserts. Larson et al. (2007) reported that
blood progesterone concentrations increased in cows in
which they applied progesterone supplementation with
intravaginal devices after insemination. In another study,
Walton et al. (1990) employed a combination of
intravaginal devices, human chorionic gonadotropin (hCG)
injections, and progesterone injections after insemination
in repeat breeder cows. Their findings indicated that
following these interventions, plasma progesterone
concentrations increased in cows that received
intravaginal devices and hCG injections. However, there
was no observed change in animals that received
progesterone injections. Arndt et al. (2009) found that the
administration of an intravaginal device containing
progesterone after insemination did not increase blood
progesterone concentration in cows. In our study, there
was no statistically significant difference detected between
the groups in blood progesterone levels at all times after
the administration of exogenous oral progesterone after
mating. The observed phenomenon is believed to be
attributed to several potential factors. One possible reason
could be that the dosage of the administered hormone is
insufficient to significantly impact hormone levels.
Additionally, it's conceivable that the administered
hormone might be absorbed inefficiently through the
digestive system, affecting its overall effectiveness.

In conclusion, exogenous oral progestagen administration
after mating had no effect on fertility parameters in
synchronized Hair-goats during the breeding season.
Nevertheless, compherensive investigations should be
conducted across different breeding seasons and
management systems using various progesterone
analogues and different dosage regimens. These studies
can help advance our understanding of how to optimize
fertility outcomes in Hair goats and may provide valuable
insights into improving reproductive success in this
context.
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Pekinez Irki Bir Kopekte Eklampsi Olgusu
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0z Eklampsi kan Kkalsiyum seviyesindeki diisiisten kaynaklanan akut ve o6limcil olabilen metabolik bir
hastaliktir. Eklampside ilk gozlenen semptomlar huzursuzluk, asir1 agresyon ve buna bagh davranislar olup
takiben sallantil yiirtiyts, dispne, hipersalivasyon, hipertermi, tasikardi, konviilziyon ve ataksi
gozlenebilmektedir. Bu vakada pekinez irki bir kopekte dogumdan sonra sekillenen eklampsinin klinik,
laboratuvar bulgular1 ve tedavi siirecinde edilen deneyimlerin bildirilmesi amaglandi. Arastirma materyalini
Dicle Universitesi Veteriner Fakiiltesi Hayvan Hastanesi'ne inapetenz ve konviilziyon sikayetleri ile getirilen
pekinez 1rki disi bir képek olusturdu. Klinik muayenede tasikardi, tasipne, hipersalivasyon, trismus, ayaga
kalkamama ile mukoza ve konjunktivalarin hiperemik goriiniiste oldugu belirlenirken rektal sicaklik ise 40.2
°C olarak tespit edildi. Tam kan sayimi ve serum biyokimyasal analiz sonuglarina ait bazi parametrelerin
referans araliklarda olmadig tespit edildi. Eklampsi tanisi konularak tedavisine baslanan kopege subkutan
kafein, intravendz kalsiyum ve %5 dekstroz uygulandi. Tedavinin ikinci giiniinde yapilan fiziksel muayenede
ise klinik iyilesme ile hematolojik ve serum biyokimyasal parametrelerin referans araliklarda oldugu tespit
edilerek tedavi sonlandirildi.

Anahtar Kelimeler: Eklampsi, Kalsiyum, Képekler.

ABSTRACT A Case of Eclampsia in a Pekingese Dog

Eclampsia is an acute and potentially fatal metabolic disease caused by a decrease in blood calcium levels. The
initially symptoms observed in eclampsia are restlessness, excessive aggression and related behaviors,
followed by abnormal gait, dyspnea, hypersalivation, hyperthermia, tachycardia, convulsion and ataxia. In this
case, it was aimed to report the clinical and laboratory findings of eclampsia after birth in a Pekingese dog
and the experiences gained during the treatment process. The research material consisted of a female
Pekingese dog brought to Dicle University Veterinary Faculty Animal Hospital with complaints of inadequacy
and convulsions. In the clinical examination, tachycardia, tachypnea, hypersalivation, trismus, inability to
stand and hyperemic appearance of the mucosa and conjunctiva were determined, while the rectal
temperature was determined to be 40.2 °C. It was observed that some parameters of the complete blood
count and serum biochemical analysis results were not within the reference ranges. Subcutaneous caffeine,
intravenous of calcium and 5% dextrose were administered to the dog, which was diagnosed with eclampsia.
In the physical examination performed on the last day of the treatment, it was detected that there was an
improvement and as a result of the hematological and serum biochemical analyses, all values were within the
physiological reference range and the treatment was completed.

Keywords: Calcium, Dogs, Eclampsia.

GiRiS Saragoglu ve ark. 2022). Kan kalsiyum konsantrasyonun
azalmasiyla birlikte huzursuzluk ve asint agresif
davraniglar, sallantih  yiiryiis, tasikardi, dispne,
hipersalivasyon, hipertermi, konviilziyonlar ve ataksi gibi
belirtiler gézlenmektedir (Fasanmi ve ark. 2018; Vijay ve
) : - ) ark. 2023). intravendz kalsiyum uygulamalar1 yapilmayan
Sarltha_veT ark..20"22). Hastalik dl_yettekl kalsiyum ve fosf(_)r Klinik olgular, geri doniisimsiiz serebellar hasar ve
dengesizlikleri, siit yoluyla kalsiyum kaybi, kan albumin nadiren de olsa 6liim ile sonuglanabilmektedir (Vijay ve
diizeyindeki degisiklikler ve paratiroidizm kaynakl ark. 2023).

gelisebilmektedir (Davidson 2012; Pradeep ve ark. 2022;

Eklampsi, puerperal tetani veya postpartum hipokalsemi
olarak da adlandirilan kan kalsiyum seviyesindeki
diisiisten kaynaklanan akut ve 6liimciil olabilen metabolik
bir hastaliktir (Singh ve ark. 2017; Tufani ve ark. 2019;
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Bu olgu sunumunda pekinez irki bir képekte dogumu
takiben goriilen eklampsinin klinik ve laboratuvar
bulgular1 ile tedavi silirecinde edilen deneyimlerin
bildirilmesi amagland.

VAKANIN TAKDIMI

Calisma materyalini Dicle Universitesi Veteriner Fakiiltesi
Hayvan Hastanesi’'ne inapetenz ve konviilziyon sikayetleri
ile getirilen 3.5 kg canli agirlikta, 1.5 yasindaki pekinez irki
disi bir kopek olusturdu. Calisma icin hasta sahibinden
bilgilendirme ve onam formu alinmistir. Anamnezde
hastanin 10 giin dnce dogum yaptigi, dogumu takip eden 9.
giinde inapetenz, arka ayaklarda hareketsizlik, yerde
yatma, ¢cenede tremorlar gibi cesitli klinik bulgularin yani
sira vulvada hemorajik akinti gorildiigii bilgisi alindi
Klinik muayenede tasikardi (130 vurum/dakika), tasipne
(85 solunum sayisi/dakika), hipersalivasyon, trismus,
ayaga kalkamama ile mukoza ve Kkonjunktivalarin
hiperemik goriiniiste oldugu belirlenirken rektal sicaklik
ise 40.2 °C olarak tespit edildi.

Tam kan sayimi ve serum biyokimyasal analizleri i¢in vena
cephalica antebrachiden antikoagiilanh ve antikoagiilansiz
tliplere kan ornekleri alindi. Antikoagiilanl tiiplere alinan
orneklerin bekletilmeden kan sayim cihazi (Mindray BC-
2800 Vet, Cin) ile total 16kosit (WBC) sayisi, lenfosit (Lenf),
monosit (Mon), graniilosit (Gran), total eritrosit sayisi
(RBC), hemoglobin (HGB), hematokrit (Hct), ortalama
eritrosit hacmi (MCV), ortalama eritrosit hemoglobin
(MCH), ortalama eritrosit hemoglobin konsantrasyonu
(MCHC), kirmizi hiicre dagilimi (RDW), platelet (PLT),
ortalama platelet hacmi (MPV), eozinofil (Eos) analizleri
yapildl. Antikoagiilansiz tiiplere alinan oérnekler ise oda
sicakliginda pihtilasmast  beklendikten sonra 3000
devir/10 dakika santrifiij edildi ve ayn1 giin biyokimya
cihaz1 (Fujifilm DRI-CHEM NX500, Japonya) ile kalsiyum
(Ca), albumin (Alb), kan iire nitrojen (BUN), aspartat
aminotransferaz (AST), alanin aminotransferaz (ALT),
total protein (TP) ve kreatinin (Cre) analizleri yapildi.

Tam kan sayiminda WBC, Gran sayisi ile Gran (%) ve
PLT’nin referans degerlere gore yiiksek oldugu tespit
edildi (Tablo 1). Serum biyokimyasal analiz sonuglari
referans degerleri ile karsilastirildiginda Ca seviyesinin
distik (6 mg/dl), AST (99 U/I) ve BUN (50.3 mg/dl)
seviyelerinin ise yiiksek oldugu tespit edildi (Tablo 2).
Anamnez, klinik muayene bulgularn (konviilziyon,
tremorlar, ayaga kalkamama) ve biyokimyasal analiz
sonuglar1 (hipokalsemi; Ca = 6.0 mg/dl) baz alinarak
eklampsi tanisi konuldu. Tedavi amaciyla 0.2 ml subkutan
kafein (Kafemet®, Teknovet, Tiirkiye) enjeksiyonu,
kalsiyum glukonat (Calciles®, Vem ilag, Tiirkiye) 1 ml/kg
dozda 100 ml %0.9'luk NaCl icerisine eklenerek yavas
intravenoz inflizyon seklinde uygulandi (Singh ve ark.
2017; Tufani ve ark. 2019; Saritha ve ark. 2022). Hasta
ikinci giin hastaneye getirildiginde serum Ca diizeyinin
kontrol edilmesi amaciyla tekrar kan 6rnegi alindi. Analiz
sonucunda serum Ca diizeyi 8.9 mg/dl olarak tespit edildi
ve hastaya ayni tedavi protokolii uygulandi. Tedavi stireci
ile ilgili tim bilgiler ve tedavinin bir siire devam etmesi
gerektigi hasta sahibine aktarilmasina ragmen hasta
tedavinin 3. giiniinde getirilmedi. Bu nedenle tedavi siireci
tamamlanamadi.
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Tablo 1: Eklampsi tanis1 konulan képegin tam kan sayimi
bulgular.

Table 1: Hematological findings of the dog diagnosed with
eclampsia.

Parametre Sonug¢ R:::;?::S
WBC (109/1) 221 6.0-17.0
Lenf (109/1) 2.7 0.8-5.1
Mon (109/1) 0.5 00-18
Gran (109/1) 18.9 4.0-12.6
Lenf (%) 12.0 12.0-30.0
Mon (%) 2.7 2.0-9.0
Gran (%) 85.3 60.0 - 83.0
RBC (1012/1) 5.78 55-85
HGB (g/dl) 12.6 11.0-19.0
HCT (%) 39.3 39.0-56.0
MCV (f) 68 62.0-72.0
MCH (g/dl) 21.7 20.0-25.0
MCHC (1) 32.0 30.0-38.0
RDW (%) 12.8 11.0-155
PLT (109/1) 1003 117 - 460
MPV (f1) 7.3 7.0-12.0
Eos (%) 1.6 1.0-10.0

WBC: Total l6kosit sayisi, Lenf: Lenfosit, Mon: Monosit, Gran: Graniilosit,
RBC: Total eritrosit sayisi, HGB: Hemoglobin, HCT: Hematokrit, MCV:
Ortalama eritrosit hacmi, MCH: Ortalama eritrosit hemoglobin, MCHC:
Ortalama eritrosit hemoglobin konsantrasyonu, RDW: Kirmizi hiicre
dagilmi, PLT: Platelet, MPV: Ortalama platelet hacmi, Eos: Eozinofil.
*(Turgut 2000).

Tablo 2: Eklampsi tanis1 konulan képegin serum
biyokimyasal analiz sonuglari.

Table 2: Serum biochemical analysis findings of the dog
diagnosed with eclampsia.

Parametre Tedavi 6ncesi Referar:s
Arahk

Ca (mg/dl) 6.0 9.3-12.1
Alb (g/dl) 3.6 26-40
AST (U/1) 99 17 -44
ALT (U/I) 62 17 -78
TP (g/dl) 6.0 5-72

BUN (mg/dl) 50.3 9.2-29.2

Cre (mg/dl) 0.98 04-14

Ca: Kalsiyum, Alb: Albumin, AST: Aspartat aminotransferaz, ALT: Alanin
aminotransferaz, TP: Total protein, BUN: Kan tre nitrojen, Cre: Kreatinin.
*(Turgut 2000).
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Sekil 1: Eklampsili kdpek a) ayakta durmada giigliik ve huzursuz, endiseli gériiniim, b) tedavi sirasindaki goriintiisi, c) tedavi
sonrasi kdpegin goriiniimii.

Figure 1: The dog with eclampsia a) inability to stand and anxious restlessness, b) appearance during treatment, c) the dog

after treatment.

Tedaviden 16 giin sonra hasta benzer sikdyetler ile
hastaneye tekrar basvurdu. Klinik muayenede tasikardi
(125 vurum/dakika), tasipne (70 solunum sayisi/dk),
konviilziyon, ayakta durmada giiclik ve rektal 1sinin
39.2°C oldugu belirlendi. Bu nedenle hematolojik ve
biyokimyasal analizler tekrarlandi. Yapilan hematolojik
analizler (Tablo 3) sonucunda biitiin parametrelerin
referans araliklarda oldugu tespit edilirken serum
biyokimyasal analizlerde ise hipokalsemi, hiperfosfatemi
ve iliremi belirlendi (Tablo 4).

Tablo 3: Eklampsili koépegin hastaneye ikinci kez
bagvurmasindan sonra elde edilen tam kan sayimi
bulgulari.

Table 3: Hematological findings obtained after the dog
with eclampsia was admitted to the hospital for the second
time.

Parametre Sonug¢ R:lf.zll'lal:s
WBC (109%/1) 10.3 6.0-17.0
Lenf (109/1) 2.3 0.8-5.1

Mon (109/1) 0.6 0.0-1.8

Gran (10°/1) 7.4 4.0-126
Lenf (%) 224 12.0 - 30.0
Mon (%) 6.0 2.0-9.0

Gran (%) 71.6 60.0 - 83.0
RBC (1012/1) 6.16 55-85

HGB (g/dl) 13.1 11.0-19.0
HCT (%) 42.6 39.0-56.0
MCV (fl) 69.2 62.0-72.0
MCH (g/dl) 21.2 20.0 - 25.0
MCHC (fl) 30.7 30.0-38.0
RDW (%) 12.1 11.0-15.5
PLT (109/1) 193 117 - 460
MPV (fl) 9.2 7.0-12.0
Eos (%) 1.6 1.0-10.0

WBC: Total 16kosit sayisi, Lenf: Lenfosit, Mon: Monosit, Gran: Graniilosit,
RBC: Total eritrosit sayisi, HGB: Hemoglobin, HCT: Hematokrit, MCV:
Ortalama eritrosit hacmi, MCH: Ortalama eritrosit hemoglobin, MCHC:
Ortalama eritrosit hemoglobin konsantrasyonu, RDW: Kirmizi hiicre
dagilimi, PLT: Platelet, MPV: Ortalama platelet hacmi, Eos: Eozinofil.
*(Turgut 2000).

Tedavi amaciyla 0.2 ml subkutan kafein (Kafemet®,
Teknovet, Tiirkiye) enjeksiyonu ile 1 ml/kg dozda
kalsiyum glukonat (Calciles®, Vem ilag, Tiirkiye) 100 ml
%0.9'luk NaCl icerisine eklenerek yavas intravendz
infiizyon seklinde uygulandi.

Ayrica tedaviye ek olarak olarak 10 ml/kg dozda
intravenéz %5’lik dekstroz uygulandi. Tedavi 3 giin
siireyle uygulandi ve tedavi siiresince giinliik olarak serum
biyokimyasal analizler tekrarlandi. Yapilan analiz
sonuglar1 Tablo 4’te gosterilmistir.

Tablo 4: Eklampsili koépegin hastaneye ikinci kez
basvurmasindan sonra elde edilen serum biyokimyasal
analiz sonuglar.

Table 4: Serum biochemical analysis findings obtained

after the dog with eclampsia was admitted to the hospital
for the second time.

Tedavi

Tedavi Referans
Parametre N . sonrasi
oncesi .. Arahik*
1. giin
Ca (mg/dl) 8.3 9.4 9.3-12.1
Mg (mg/dl) 1.7 2.1 1.90-2.60
AST (U/1) 46 27 17 - 44
ALT (U/D) 44 43 17 -78
IP (mg/dl) 5.6 3.6 1.9-5.0
BUN (mg/dl) 37 18.2 9.2-29.2

Ca: Kalsiyum, Mg: Magnezyum, AST: Aspartat aminotransferaz, ALT: Alanin
aminotransferaz, IP: Fosfor, BUN: Kan tire nitrojen.
*(Turgut 2000).

Tedavinin son giliniinde yapilan muayenede klinik
bulgularda iyilesme gozlenirken yapilan hematolojik ve
serum  biyokimyasal analiz  sonuglarinda  tim
parametrelerin referans araliklarda oldugu belirlendi ve
tedavi sonlandirildi (Sekil 1).

TARTISMA VE SONUC

Eklampsi kopeklerde hipokalseminin neden oldugu akut
seyirli ve yasami tehdit eden bir hastaliktir. Képeklerde ve
daha nadiren kedilerde goriilmekle birlikte kii¢iik irklarda
daha sik karsilasilmaktadir (Vijay ve ark. 2023). Genellikle
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dogumdan sonra sekillenmekte ancak bazen gebelik veya
dogum sirasinda da gorilebilir ki bu durumlarda gii¢
dogum olabilir (Tufani ve ark. 2019). Diisik serum
kalsiyum diizeylerinin goriilme nedenleri arasinda kandaki
albumin diizeyi disiikligii, paratiroid bezinin negatif
etkileri, diyetlerin kalsiyum ve fosfor yoniinden dengesiz
olmas1 ve laktasyon doneminde siit salgilanmasi gibi
nedenler yer almaktadir (Vijay ve ark. 2023). Eklampside
huzursuzluk, sallantili yiriyis, dispne, hipersalivasyon,
hipertermi, tasikardi, konviilziyonlar = ve  ataksi
semptomlari goriilebilir (Dimitrov ve ark. 2016; Saritha ve
ark. 2022). Bu olguda da pekinez irki disi bir kopekte
mukoza ve konjunktivalarda hiperemi, tasikardi, tasipne,
hipersalivasyon, tremorlar, ayaga kalkamama ve rektal
1sinin 40.2°C oldugu belirlenerek klinik bulgularin literatiir
verileri ile paralellik gosterdigi tespit edildi.

Eklampsili kopeklerde hematolojik parametreler referans
araliklarda olabilecegi gibi (Fasanmi ve ark. 2018) MCV ve
MCH degerlerinde artis gozlenebilecegi (Dimitrov ve ark.
2016) bildirilmistir. Bu olguda ise WBC, Gran sayisi ile
Gran % ve PLT degerlerinin referans araliklara gore
yliksek oldugu ve literatiirler ile uyusmadig tespit edildi.
Bu durumun eklampsiye eslik eden pyometradan kaynakl
oldugu kanisina varildi. Mevcut olguda képegin hastaneye
ilk bagvurdugu dénemde serum AST degeri referans aralik
ile karsilastirildiginda artmis oldugu goriilirken hastanin
ikinci bagvurdugu dénemde ise AST dahil bakilan bitiin
biyokimyasal parametlerin referans araliklarda oldugu
tespit edildi. Fasanmi ve ark. (2018) eklampsi olgularinda
ALT ve Cre degerlerinin referans araliginda oldugunu
bildirmistir. Biyokimyasal analiz verilerini karsilastiracak
yeterli literatiire ulasilmamasina karsin tespit edilen
sonuglarin arastiricilarin (Fasanmi ve ark. 2018) verileri
ile uyumlu oldugu gorilmiistiir.

Eklampsi tedavisinde %10’luk kalsiyum glukonatin 0.5-1.0
mg/kg dozunda yavas intravendéz inflizyon seklinde
uygulanmasi Onerilmektedir (Dimitrov ve ark. 2016;
Fasanmi ve ark. 2018; Tufani ve ark. 2019). Dimitrov ve
ark. (2016), kan glukoz seviyesindeki diistislerin eklampsi
olgularinda kramp ve tetanileri siddetlendirdigini ifade
etmistir.  Bu amacgla %5’lik glukoz soliisyonlarinin
intravenéz uygulamalarinin tedavi basarisina katki
sunacagl belirtilmistir (Dimitrov ve ark. 2016). Mevcut
olguda da 100 ml %0.9 NaCl igerisine 3,5 ml kalsiyum
glukonat soliisyonu (1 ml/kg) eklenerek yavas infiizyon
seklinde uygulanmasini takiben %5’lik dekstroz soliisyonu
intravenoz yolla uygulandi.

Eklampsili kopeklerde tedavi dncesi serum Ca diizeyinin
referans degerlerin altinda oldugu ve tedavi siiresince
yavas infiizyon seklinde %10’luk Kkalsiyum glukonat
uygulamasindan sonra referans araligina ulastig1
bildirilmektedir (Fasanmi ve ark. 2018; Tufani ve ark.
2019; Vijay ve ark. 2023). Mevcut olguda da hastanin
tedavi oncesi serum Ca degeri 6 mg/dl iken tedaviden
sonra referans degerine yaklastig tespit edildi.

Disi kopeklerde siit verme déneminde kalsiyum ihtiyaci
katlanarak artmaktadir. Yavrularin annelerini emmesi, siit
salgisinda artisa neden olarak daha fazla kalsiyum kaybina
yol agmaktadir (Vijay ve ark. 2023). Mevcut olguda ilk
tedaviden sonra kdpegin yavrularindan ayrilmamasi ve siit
vermeye devam etmesinin hastanin tam olarak
iyilesmemesine ve klinik tablonun niiks etmesine neden
oldugu disiiniilmektedir. Bodylece emzirmenin tedavi
basarisi izerine dogrudan etkilerinin olabilecegi gdzlendi.
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Sonug olarak; eklampsinin tedavi siirecinde annenin siit
vermeye devam etmesi durumunda hastaligin niiks
edebilecegi ve bunun da tedavi basarisinda etkili oldugu
belirlenmistir. Tedavi silirecinde kalsiyum glukonat
soliisyonlarina ek olarak uygulanacak %5’lik dekstroz
soliisyonlarinin ise olumlu klinik yansimalarinin oldugu
diistiniilmektedir.

CIKAR CATISMASI

Yazarlar bu ¢alisma icin herhangi bir ¢ikar catismasi
olmadigini beyan ederler.
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0z Bu calismada istahsizlik, kilo kaybi ve diskida kotii koku sikayetleri ile getirilen Sultan papaganinin
(Nymphicus hollandicus Kerr, 1972) diski 6rnegi mikolojik yonden incelenmistir. Digki 6rneginin aseptik
sartlarda seri diliisyonlar1 yapilarak Dichloran Rose-Bengal Chloramphenicol Agar (DRBC) ve kanli agar
besiyerlerine inokiilasyonu yapilmistir. Inkiibasyon sonras1 érnekler saf koloniler olarak ayrilmis ve bu saf
kolonilerden morfolojik, mikroskobik ve molekiiler tanimlamalar yapilmistir. Molekiiler tanimlamalarda
fenol-kloroform izoamilalkol DNA izolasyon yontemi kullanilmistir. Fungus DNA’larindan PCR amplikasyonu
Aydin Adnan Menderes Universitesi Biyoloji Bliimii Mikrobiyoloji Laboratuvarinda ve hizmet alimi olarak
ticari firmalarda yaptirilmistir. Sekanslama hizmetleri Innopenta Biyoteknoloji ve Macrogen Europe
tarafindan yapilmistir. ITS1 (50-TCCGTAGGTGAACCTGCGG-39) / ITS4 (59-TCCTCCGCTTATTGATATGC-39)
primerleri kullanilmistir. Funguslarin tanimlanmasinda nBLAST programi kullanilmis ve genetik benzerlik
oranlarina gore tiirler eslestirilmistir. Sekans sonuglar1 GenBank sisteminde kayit altina alinmis ve kiltir
koleksiyonuna eklenmistir. Molekiiler ¢alismalar sonrasinda Fusarium fujikuroi HBF578, Mucor racemosus
HBB579 suslar1 tanimlanmistir. Literatiir calismalart incelendiginde Fusarium fujikuroi HBF578 susunun
Sultan papagani’'ndan daha énce izole edilmedigi ilk kez bu ¢alismada raporlandig gériilmiistiir.

Anahtar Kelimeler: Fusarium fujikuroi, Mucor racemosus, Sultan papagani (Nymphicus hollandicus).

Fusarium fujikuroi, Mucor racemosus: Cockatiel (Nymphicus hollandicus)

In this study, the stool sample of a cockatiel (Nymphicus hollandicus Kerr, 1972), brought with complaints of
loss of appetite, weight loss and bad smell in the stool, was examined mycologically. Serial dilutions of the
stool sample were made under aseptic conditions and inoculated into Dichloran Rose-Bengal
Chloramphenicol Agar (DRBC) and blood agar media. After incubation, the samples were separated as pure
colonies and morphological, microscopic and molecular identifications were made from these pure colonies.
Phenol-chloroform isoamylalcohol DNA isolation method was used for molecular identification. PCR
amplification from fungal DNAs was carried out at Aydin Adnan Menderes University Biology Department
Microbiology Laboratory and by commercial companies as service procurement. Sequencing services were
provided by Innopenta Biotechnology and Macrogen Europe. Primers ITS1 (50-TCCGTAGGTGAACCTGCGG-39)
/ ITS4 (59-TCCTCCGCTTATTGATATGC-30) were used. The nBLAST program was used to identify fungi and
species were matched according to their genetic similarity rates. Sequence results were recorded in the
GenBank system and added to the culture collection. After molecular studies, Fusarium fujikuroi HBF578 and
Mucor racemosus HBB579 strains were identified. When the literature studies were examined, it was seen
that the Fusarium fujikuroi HBF578 strain had not been isolated from the Cockatiel before and was reported
for the first time in this study.

ABSTRACT

Keywords: Cockatiel (Nymphicus hollandicus), Fusarium fujikuroi, Mucor racemosus.

GiRiS durumlarda immiinolojik ve fizyolojik hastaliklara neden
olabilir (Mirhosseini ve Khosravi 2023). Kuslar, solunum

Sultan papagam (Nymphicus hollandicus Kerr, 1972), ve sinir sistemi anatomileri nedeniyle mikotik etkenlere

Cacatuidae familyasina ait Avustralya kokenli bir kus olup,
(Entegre Taksonomik Bilgi Sistemine gére) diinyanin en
kiiciik kakadu tiiriinii temsil etmektedir (Brilhante ve ark.
2010). Hayvanlarda ve insanlarda bagisiklik sistemi
glicliiyse fungal hastaliklar tolere edilebilirken, bazi

kars1 hassastir ve serumlar1 ¢ok zayif antifungal aktiviteye
sahiptir. Ancak kuglarin  gastrointestinal  sistemi
yapisindan dolayr mantarlarin gelismesi icin daha uygun
bir ortam olabilir (Shivachandra ve ark. 2004).

*Corresponding author: senemozturk48@gmail.com
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Yabani ve evcil kuslar tizerine yapilan ¢alismalarda,
gatrointestinal ~ sistem  mikrobiyotalar1  incelenmis;
Saccharomyces, Cryptococcus, Candida, Trichosporon ve
Rhodotorula gibi maya tiirleri, Aspergillus, Penicillium,
Mucor, Fusarium, Rhizopus gibi filamentli funguslar tespit
edilmigtir (Brilhante ve ark. 2010; Simi ve ark. 2018;
Boynukara ve ark. 2019).

Kuslarin barsaklarinda, kloaklarinda ve diskilarinda
bulunan mikrobiyota ile ilgili ¢alismalar, patojen
mantarlarin yayilma yollar1 hakkinda da yeni bilgiler
sunmustur (Gémez-De-Anda ve ark. 2023). Arastirmalarda
kuslarin yaklasik %50'sinin, insanlar ve kendileri igin
patojen olabilecek mantarlarin konakgis1 ve tasiyicisi
haline geldigi gorilmistiir (Abbas ve ark. 2017). Tasiyic1
kuslar, patojen mantarlarin biiylimesini engelleyen yiiksek
viicut sicakliklar1 nedeniyle genellikle hastalanmazlar ve
bu mantarlar, bagisiklik sistemi zayif olan insanlarin veya
diger memelilerin viicut sicakliklarinda tehlikeli hale gelir
(Dynowska ve Kisicka 2005).

Bu calismada; kilo kaybi, istahsizlik, ilgisizlik ve diskida
eksimsi kotii koku sikayetleri olan 6.5 yasindaki bir Sultan
papagani’nin digki érnegi mikolojik yénden incelenmis ve
izole edilen tiirlerin molekiiler tanimlamalar1 yapilmistir.

Saf koloniler DNA izolasyonu i¢in 1 ml'lik steril saf su
icerisine aktirilarak -20 °C’de 1 gece saklanmistir. DNA
izolasyonu fenol-kloroform izoamil alkol yo6ntemi
kullanilarak yapilmistir. DNA izolasyonu sonucunda elde
edilen DNA’lar jel elektroforezi yontemi ile goriintiilenmis
ve Nanodrop spektrofotometresi (Thermo Fisher) ile saflik
ve miktar kontrolleri yapilmistir. Orneklerin PCR
amplifikasyonu igin ITS1 (50-TCCGTAGGTGAACCTGCGG-
30) / ITS4 (59-TCCTCCGCTTATTGATATGC-39) primerleri
kullanilmistir. PCR amplikasyonunda mastermix (Thermo
Fisher) kullamlmistir. Bir fungal o6rnegin PCR
amplifikasyonu Aydin Adnan Menderes Universitesi’'nde
yapilmis olup sekans hizmeti innopenta Biyoteknoloji
firmasindan alinmistir. Diger 6rnegin PCR amplifikasyonu
ve sekans hizmeti Macrogen Europa sirketi tarafindan
gerceklestirilmistir. Sekans sonuglar1 i¢in nBLAST
(https://blast.ncbinlm.nih.gov/) adresindeki benzerlik
oranlar karsilastirilmis ve benzerlik oranlar1 incelenerek
tlir tanimlamasi yapilmistir.

VAKANIN TAKDiMi

Bu c¢alismada istahsizhik ve kilo kaybi olan Sultan
papaganina ait (Sekil 1) diskl drnegi kullanilmistir. Calisma
icin hasta sahibinden bilgilendirme ve onam formu
alinmustir.

Sekil 1: Diski drnegi incelenen hasta papagan.

Figure 1: Sick parrot whose fecal sample were examined.

Diski 6rneklerinin fizyolojik tuzlu su (%0.85) kullanilarak
seri dilisyonlar1 hazirlanmig Dichloran Rose-Bengal
Chloramphenicol Agar (DRBC) ve kanli agar besiyerlerine
inokiilasyonu yapilmistir. inkiibasyon sonrasinda gelisen
koloniler malt ekstrat agar besiyerine tek koloni ekim
teknigi ile saflastirlmistir. Koloni morfolojileri ve
mikroskobik  goriintiileri incelenerek  morfolojik
tanimlamalar1 yapilmistir (Boynukara ve ark. 2023).
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izole edilen ve morfolojik olarak tanimlanan fungal tiirlere
ait DNA’larin Nanodrop spektrofotometresi (Thermo
Fisher) ile saflik ve miktar kontrolleri sonuglar1 Tablo 1’de
verilmistir. Molekiiler olarak tanimlamasi yapilan tiirlerin
GenBank kayitlar1 olusturulmus ve aksesyon numaralari
alarak kiiltiir koleksiyonumuza eklenmistir (Tablo 2).
Yapilan analiz sonuglarina goére tanimlanan tiirler
Fusarium  fujikuroi HBF578 ve Mucor racemosus
HBF579dir.

Tablo 1: Nanodrop spektrofotometresi DNA saflik ve
miktar 6lglim sonuglari.

Table 1: Nanodrop spectrophotometer DNA purity and
quantity measurement results.

Tiir ad1 Niikleik asit 260/280
miktari(ng/pl) Abs

Fusarium fujikuroi 384 1.95

HBF578

Mucor racemosus 181.7 1.90

HBF579

Tablo 2: Tanimlanan tiirlerin sekans sonuglari.
Table 2: Sequence results of identified species.

Tiir Ad1 Aksesyon Benzerlik
numarasi (%)

Fusarium fujikuroi OR583900 99

HBF578

Mucor racemosus PP738383 100

HBF579

Kuslar kanatlar ile fungal enfeksiyonlar: aeresol olarak
tasimaktadirlar.  Ozellikle pet cinsi olan kuslarin
bulundugu ortamlara duyarli insanlarda da farkh
enfeksiyonlar olusmaktadir (Boynukara ve ark. 2019)

Mucor cinsi lyeleri mukormikosise neden olan
funguslardir. Mucor tiirleri kuslarda ve diger hayvanlarda
hastaliklara neden olmaktadir (Abbas ve ark. 2017; Ciftci
ve ark. 2024). Kuslar iizerine yapilan bir ¢alismada, Mucor
racemosus tiriniin primer hastalik etkeni olmayip
bagisikhigi  diismiis kuslarda sekonder enfeksiyon
olusturdugu belirtilmistir (Galosi ve ark. 2022). Kus
yumurtalarindan izole edilen fungal tiirlerin tanimlandig1
calismada Mucor racemosus tespit edilmistir (Otayoor ve
ark. 2024). Psittacinae alt familyasindan Agapornis (ask
papagani) tiiriinde sistemik bir mikozis gorilmistir.
Incelemeler neticesinde hastaliga sebep olan etkenler
Mucor racemosus ve Mucor circinelloides olarak
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tammlanmistir (Galosi ve ark. 2018). Olii olarak bulunan
yabani bir kus olan Cyanistes caeruleus’un kirmizi, sis ve
sarkik goz kapaklarindan Mucor racemosus izole edilmistir.
Calismada, kusun siroviriis enfeksiyonu sonrasinda Mucor
racemosus kaynakli sekonder enfeksiyona yakalandigi
belirtilmistir (Schmitz ve ark. 2018). Egzotik kuslarin fekal
orneklerinden fungal izolasyonun gerceklestigi bir diger
calismada da Mucor racemosus tanimlanmistir (Lozano ve
ark. 2023).

Fusarium cinsi funguslar genel olarak tahillar ve yemlerde
bulunmakta ve fungal toksinler liretmektedir (Kabak ve
Var 2014). Sultan papagani kanat ve diskilarindan alinan
orneklerden izole edilmis fungus tiirleri incelendiginde
diskidan Fusarium sp. izole edilmistir (Koptcke ve ark.
2021). Orta Bati Brezilya'daki Psittacidae familyasidaki
kuslar ve yirtici kuslarin digkilari incelendiginde Fusarium
culmorum, Fusarium dimerum, Fusarium solani ve
Fusarium tabacinum tespit edilmistir (Simi ve ark. 2018).
Fusarium cinsi tarafindan uretilen (fumonisin,
moniliformin) toksinler hayvan ve insan sagligl agisindan
olumsuz etkilere sahiptir. Yapilan c¢alismalarda bu
toksinlerin kas zayifligi, solunum gucligii ve kalp kasi
dejenerasyonu gibi etkilerinin oldugu tespit edilmistir
(Altomare ve ark. 2021).

Bu calismada, Sultan papaganina (Nymphicus hollandicus
Kerr, 1972) ait diski 6rneginde Mucor racemosus HBF 579
ve Fusairium fujikuroi HBF 578 iki farkh fungal tir
molekiiler olarak tanimlanmistir. Bu ¢alismadan once
yapilan on c¢alismada Mucor racemosus, morfolojik ve
mikroskobik 6zellikleri incelenerek Mucor piriformis
olarak tespit edilmesine karsin molekiiler analiz sonuglari
morfolojik veriler ile incelendiginde Mucor racemosus
olarak tanimlanmistir. Morfolojik veriler molekiiler veriler
ile birlestirilerek tiir tanimlamasinda en dogru sonug elde
edilmistir. Her iki tiiriin de hayvana yemden bulastigi ve
sistemik bir enfeksiyona sebep oldugu diisiiniilmektedir.
Literatiir c¢alismalar1 incelendiginde {lkemizde ve
Diinya’da Sultan papagami kaynakli Fusarium fujikuroi
kaydina ulasilamamistir (Asan 2011). Bu ¢alisma Sultan
papagani kaynakl ilk Fusarium fujikuroi raporudur.

CIKAR CATISMASI

Yazarlar bu ¢alisma i¢in herhangi bir ¢ikar catismasi
olmadigini beyan ederler.

TESEKKUR VE BILGILENDiRME

Bu arastirmanin 6n c¢alismalar1 5. International Food,
Agriculture and Veterinary Sciences Congress (17-19
March 2023-Kafkas University, Kars, Tiirkiye) isimli
kongrede kongre kitabina tam metin olarak basilmistir.
Metin icinde bu 6n calismaya atif yapilmistir.
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