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RESEARCH ARTICLE

Molecular Prevalence and Phylogenetic Characterization of Blastocystis in Cattle
in Kayseri Province, Turkey

Ahmet TAVUR!, Zuhal ONDER"

"Erciyes University, Faculty of Veterinary Medicine, Department of Parasitology, TR-38039, Kayseri, Turkey

ABSTRACT

Blastoeystis is one of the most common emerging zoonotic parasites in humans and animals. This study aimed to
determine the molecular prevalence and subtype of Blastocystis in cattle (Bos fanrus). A total of 150 fresh fecal samples
were collected from slaughtered cattle from various slaughterhouses in Kayseri Province, Central Anatolia.
Genomic DNA was extracted from all samples and used in PCR analyses of the small subunit ribosomal RNA
(SSU rRNA) gene of Blastocystis. Blastocystis positive samples were sequenced for identify subtypes. Obtained
sequences were assembled with suitable genetic software, then phylogenetic relationships were revealed. According
to PCR analyses, overall prevalence of Blastocystis was determined as 58.7%. The sequence analyses of the PCR
product gene revealed the presence of one known livestock-specific subtype, ST10. Phylogenetic analysis revealed
that ST10 isolates the characterized in the study were clustered with isolates identified previously from cattle.
Molecular characterization and subtype of Blastocystis sp. in slaughtered cattle in slaughterhouses were obtained data
with this study.

Keywords: Blastoeystis, Cattle, Molecular Prevalence, Phylogenetic Characterization, Subtype
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Kayseri Yoresinde Sigirlarda Blastocystis’in Molekiiler Prevalans: ve Filogenetik Karakterizasyonu
0z

Blastocystis insanlarda ve hayvanlarda en yaygin bulunan zoonotik parazitlerden biridir. Bu ¢alismada, sigirlarda (Bos
taurnus) Blastocystis’in molekiler prevalanst ve alt tiplerinin belirlenmesi ama¢lanmustir. Kayseri yéresinde bulunan
cesitli kesimhanelerde kesilen toplam 150 sigirdan taze diski 6rnekleri toplanmustir. Diskt 6rneklerinden genomik
DNA ekstraksiyonu yapilmis ve DNA 6rnekleri Blastoeystis’in small subunit ribosomal RNA (SSU rRNA) geninin
amplifikasyonunda kullanilmistir. Tim PCR pozitif triinler alt tiplerin belirlenmesi i¢in sekanslanmustir. Elde edilen
sekanslar uygun genetik yazilimlarla islenerek genotipik yapiart ve sonrasinda da filogenetik iliskileri ortaya
ctkartlmistir. Incelemesi yapilan érneklerin SSU rRNA geninin PCR analizleri ile Blastocystis'in ortalama prevalanst
%58,7 olarak belirlenmistir. Blastocystis SSU tRNA geninin PCR iriinlerinin sekans analizleri sonucunda izolatlarin
ruminant spesifik alt tip, ST10, i¢erisinde oldugu tespit edilmistir. Filogenetik analizler ¢calismada karakterize edilen
ST10 izolatlarinin daha 6nce sigirlarda identifiye edilen izolatlarla birlikte kiimelendigini ortaya koymustur. Bu
¢alisma ile mezbahada kesilen sigirlarda Blastocystis sp.’nin molekiiler karakterizasyonu ve alt tipi tizerine veriler elde
edilmistir.

Anahtar Kelimeler: Alt tip, Blastocystis, Filogenetik Karakterizasyon, Molekuler Prevalans, Sigir
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INTRODUCTION

Blastocystis are one of the most common anaerobic
unicellular protozoan parasites that infect humans and
many animals, including companion, wild, and
domestic animals (Lee et al. 2019; Ren et al. 2019).
Generally, Blastocystis sp. is transmitted by the fecal-oral
route, especially via the consumption of infectious
cysts from contaminated water or food (Ramirez et al.

2016; Lee et al. 2018).

The species are morphologically and genetically
polymorphic protozoon (Yoshikawa et al. 2016;
Maloney et al. 2019). Therefore, PCR-based molecular
diagnostic tools have been widely used to identify the
genetic diversity of Blastocystis in the different host
species. To date, based on sequences analyses of the
full length small subunit (SSU) rRNA gene in humans
and different animal species, 22 subtypes (STs, ST1-
ST17, ST21, and ST23-26) have been identified
(Alfellani et al. 2013; Zhao et al. 2017; Maloney et al.
2019; Stensvold and Clark, 2020). Among them, ST-1
to ST-8 and ST-12 have been identified in both
humans and animals, however, ST9 has been
determined only in humans (Clark et al. 2013; Ramirez
et al. 2016; Stensvold and Clark, 2016). ST10,11,13-17,
21, and 23-26 were only found in animals (Stensvold et
al. 2009; Parkar et al. 2010; Valenca-Barbosa et al.
2019; Stensvold and Clark, 2020). Recently, various
studies have shown that Blastocystis is detected among
people who have close contact with animals such as
animal handlers, namely zoo-keepers, research
institutions, and abattoir workers (Salim et al. 1999;
Abe et al. 2002; Patrkar et al. 2010; Li et al. 2018). Thus,
there is reported that close contact with infected
animals may be important for zoonotic transmission of
Blastocystis infection (Lee et al. 2018).

Blastoeystis infection is one of the important and
common parasitic diseases causing acute or chronic
gastrointestinal symptoms in humans in Turkey
(Beyhan et al. 2015). The epidemiological status and
molecular characterization of Blastocystis in cattle are
somewhat limited. Only two studies have been done
on a molecular survey of this parasite in cattle in
Turkey (Aynur et al. 2019; Onder et al. 2021). In these
studies, ST10 and ST14 subtypes were reported in
cattle (Aynur et al. 2019; Onder et al. 2021). However,
no information is present on the molecular
characterization of Blastocystis in slaughtered cattle in
slaughterhouses. Therefore, this study aimed to
determine the genetic characterization and subtype
distribution of Blastocystis in cattle that were brought
for slaughter from different regions of Turkey.

MATERIAL AND METHODS

Study area and collection of fecal samples

For present study, Ethics Committees of Animal
Experiments dated 05.06.2009 and "Research scope
made to animals for diagnosis and treatment purposes
other than, clinical applications, studies with dead
animal or dead animal tissue, slaughterhouse materials,
waste fetuses, milking, collection of feces or litter
samples, blood collection, sampling with swap etc.
ethics committee approval was not obtained based on
the decision no 12.

This study was conducted on various cattle abattoirs
located in Kayseri province. These abattoirs provide
the beef requirements of the inhabitants of Turkey.
The cattle were brought for slaughter from different
regions of Turkey. The daily cattle slaughter in the
slaughtethouse  is  100-150  head/day.  The
slaughterhouses were visited several times between
February and April 2019.

In total, 150 fresh fecal samples were collected from
slaughtered cattle. Fecal samples were taken from the
intestines of the slaughtered cattle around 7:00-9:00 am
following the slaughtering process. Each fecal sample
was placed in separate plastic containers, labeled with
the age and breed, and date of collection. All samples
were transported to the laboratory on ice packs and
stored at 4°C until DNA extraction.

DNA extraction and PCR amplification

Total DNA was extracted from each fecal sample by
using the QIAamp® Fast DNA Stool Mini Kit
(Qiagen, Hilden, Germany) implementing the
manufacturer’s protocol. All extracted genomic DNA
(eDNA) was eluted in 50 pL. of AE elution buffer and
stored at -20°C until further PCR analyses.

All gDNA samples were examined with PCR analyses
to determine of the Blastocystis by amplifying a ~600 bp
fragment of the SSU rRNA gene using the primers
RD5 (5-ATCTGGTTGATCCTGGCCAGT-3) and
BhRDr  (5-GAGCTTTTTAACTGCAACAACG-3)
(Ramirez et al. 2014). Each PCR reaction solution was
carried out in a 25 ul total volume, a mix containing
12.5 pl Dream Taq Hot Start PCR Master Mix
(Thermo Fisher Scientific, Waltham, MA, USA), 2 pl
of genomic DNA (10-30 ng/uL), 8 ul distilled water,
and 1.25 yl forward and reverse primers (10 pmol/ul).
The PCR amplifications were performed an initial
denaturation at 95°C for 3 min, followed by 35 cycles
at 95°C for 30 sec, 56°C for 30 sec, and 72°C for 30
sec, and a final extension at 72°C fotr 5 min in a C1000
Thermal Cycler (Bio-Rad, Hercules, CA, USA). For
each PCR amplification, B. hominis positive DNA
samples and distilled water were used as a positive and
negative control, respectively. The PCR product (10ul)
was analyzed by 1.5% agarose gels electrophoresis with
ethidium bromide-stained for 30 min at 135 V. Bands
was visualized by Fusion FX Gel Documentation
System (Vilber Lourmat, Collégien, France).



Nucleotide sequencing and phylogenetic analysis
All PCR positive amplicons were purified from agarose
gel using a High Pure PCR Product Purification Kit
(Roche, Mannheim, Germany). The gel-purified
products were sequenced bidirectionally with the same
PCR primers (Macrogen, the Netherlands). The
obtained chromatograms were analyzed to obtain the
consensus sequence with the Geneious Prime 2020.0.3
software (https://www.geneious.com). These
consensus sequences were assembled and edited using
the Geneious Prime 2020.0.3 software. The resulting
SSU rRNA gene sequences were compared with the
reference sequences available in the GenBank database
using BLASTn, to determine the subtypes of the
Blastocystis sp. The haplotype and nucleotide diversity
were calculated using DnaSP software version 5.10.01
(Librado and Rozas, 2009).

A phylogenetic analysis of all nucleotide sequences
obtained in this study was carried out together with
reference sequences obtained from GenBank.
Phylogenetic reconstruction based on the SSU rRNA
dataset of Blastocystis was utilized by the Maximum
Likelihood method (ML) with 1000 replicates
bootstrap values, using the Mega 7 software (Kumar et

al. 2010). The best-fit DN A-substitution model for ML.
based on the lowest Akaike information criterion
(AIC) algorithm was selected as HKY+G +1 using
jiModeltest v.0.1.1 (Posada, 2008). The nucleotide
sequences obtained in the study were deposited in the
GenBank database wunder accession numbers

MK966392-94.

Statistical Analysis

The statistical differences in the prevalence of
Blastocystis between age group and breed were analyzed
by a Chi-square test with the software SPSS 21. The
differences were considered statistically significant
when p<0.001.

RESULTS

Molecular prevalence of Blastocystis sp. in cattle
Of 150 cattle, 88 (58.7%) were Blastocystis-positive
according to PCR analyses of the SSU rRNA gene. The
prevalence of Blastocystis infection related to age and
breed of cattle is presented in Table 1.

Table 1. Distribution and statistical analysis of cattle with Blastocystis positivity according to age and breed groups

No. of
No. of positive
Parameters samples p-value
(%)
examined
Age groups
1-3 years 72 31 (43.0) 0.0002
>3 years 78 57 (73.0)
Breed group
Holstein 35 19 (54.3)
Brown Swiss 53 34 (64.2)
Simmental 12 7 (58.3)
0.921
Crossbreed 24 13 (54.2)
Aberdeen-Angus 18 11 (61.1)
Limousin 8 4 (50.0)
Total 150 88 (58.7)

a: statistically significant (p<0.001)

The highest prevalence rate (73.0%) was detected in
adult cattle 3 years old and older. However, the cattle
between 1 and 3 years old were observed low infection
prevalence (43.0%). Statistically, significant difference
(p<0.001) was determined between infection with
Blastocystis and >3 years adult cattle. In addition, the
lower infection was detected in Limousin and

Simmental breeds, respectively, than in other breeds.
There was no significant difference (p>0.001) between
breeds of cattle and Blastocystis infection. Due to all
slaughtered cattle were males, the analysis did not
provide any results in terms of the gender of the cattle.

Nucleotide sequence and phylogenetic analyses
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The final length of the contig nucleotide sequences of
the SSU rRNA gene region were 568 bp. No
intraspecific nucleotide differences were detected in
the sequence analyses of partial SSU rRNA gene
region. Nucleotide sequence analyses of the 88 SSU
rRNA-positive samples revealed the presence of
subtype ST10. Our sequences showed 99.47-100%
identity to that of the SSU rRNA sequences of
Blastocystis recorded previously from the cattle (Fig.1).
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Fig. 1. Phylogenetic relationships between our Blastocystis
(MK966392-94) isolates and other Blastocystis isolates as inferred by
maximum likelihood obtained from SSU rRNA gene. Numbers at
the nodes represent the Bootstrap values (1000 replicates). The
sequences are given as GenBank accession number, host, country,
and subtype. Nucleotide sequences determined in this study are
indicated in red. The scale bar represents 0.02 substitutions per
nucleotide position.

DISCUSSION

Blastocystis i3 an important pathogen commonly
detected in humans and animals (Clark et al. 2013;
Maloney et al. 2019). Most studies on Blastocystis in

Turkey are performed on humans, farms and pet
animals, laboratory rats, and environmental samples
(Koltas and Eroglu 2016; Dogan et al. 2017; Koloren
et al. 2018; Malatyali et al. 2019, Malatyali et al. 2021;
Onder et al. 2021). In the present study, we analyzed
the commonly used SSU rRNA gene to molecularly
characterize and genotyping of Blastocystis. The
previous study conducted by Aynur et al. (2019) in the
southwestern part of Turkey had resulted in 11.25%
(9/80) of examined cows and cattle samples were
Blastocystis-positive.  Notably, recent surveys of
Blastocystis infection in cattle from Central Anatolia and
the Middle Black Sea Region of Turkey revealed lower
prevalence rates, at 16.0% (32/200). We determined
Blastocystis infection with an overall prevalence of
58.7% in the cattle in various slaughterhouses, which
is higher than the rate reported in the previous studies
(Aynur et al. 2019; Onder et al. 2021). Blastocystis sp. has
been determined as the most prevalent species in
calves and cattle in various countries such as Colombia
(80%), Japan (37.5%, 26%, and 100%) USA (2.9% and
19%), Nepal (16.7%), China (27.6%, 10.3%, and
9.5%), Libya (41.7%), UK (22.6%), and Iran (9.6%)
(Abe et al. 2002; Yoshikawa et al. 2003; Yoshikawa et
al. 2004; Santin et al. 2011; Fayer et al. 2012; Lee et al.
2012; Alfellani et al. 2013; Ramirez et al. 2014;
Badparva et al. 2015; Zhu et al. 2017; Wang et al. 2018;
Maloney et al. 2019; Ren et al. 2019). It has been
reported that these differences in the prevalence of
Blastoeystis infection may be related to some factors
such as sample size, animal age, sampling season, farm
management, geographical location, and feeding
conditions (Zhu et al. 2017; Lee et al. 2018; Suwanti et
al. 2020).

Blastocystis infection has been reported with a high
prevalence in weaned, yearling, and adult cattle than
pre-weaned calves (Zhu et al. 2017; Maloney et al.
2019). Higher infection rate was determined in >3
years adult cattle in this study. Data for older age
groups are consistent with reports published
previously, documenting higher rates of Blastocystis
infection among older cattle from China (Zhu et al.
2017), the USA (Maloney et al. 2019), and Korea (Lee
et al. 2018). It has been reported that lower prevalence
observed in the age group between 1 and 3 years could
be related to being the immune-protective effect of
maternal antibodies and provided their food directly
from the breast or bottle (Zhu et al. 2017; Maloney et
al. 2019).

In the present study, ST10 was found to be more
prevalent in slaughtered cattle. In contrast, two
subtypes, ST10 and ST14, have been detected in cattle
in the southwestern part of Turkey, with a larger
proportion of ST14 (Aynur et al. 2019). Similarly, in
another study conducted in Central Anatolia and the
Middle Black Sea Region of Turkey, Blastocystis ST10



was reported to be more prevalent in farm animals
including cattle and sheep (Onder et al. 2021).

The findings in the present study were highly similar to
results of research by Santin et al. (2011) that reported
that their cattle samples were only infected with ST10.
Blastocystis ST10 is the predominant ST reported
subtypes in cattle in the USA (Fayer et al. 2012),
Denmark (Stensvold et al. 2009), China (Zhu et al.
2017; Wang et al. 2018), UK, Libya (Alfellani et al.
2013), Thailand (Santin et al. 2011), and Lebanon
(Greige et al. 2019). Therefore, these data confirmed
the hypothesis of Cian et al. (2017) that cattle may be
natural hosts of Blastocystis sp. ST10. Interestingly,
Blastocystis ST10 was also reported in dogs in France
(Osman et al. 2015), cats in the USA (Ruaux and Stang,
2014), and dogs and birds in Malaysia (Noradilah et al.
2017).

The three sequences in our study were located in the
same clade with Blastocystis ST10 sequences reported
from cattle in the USA and Turkey. Our sequences
within ST10 were highly similar (99.8-100%) to the
sequences reported from cattle in the USA
(MHG634455) and Turkey (MHS817028, MW093213,
MH125194). However, this clade was a different clade
of Blastocystis ST10 from other ruminants within ST10.

The present study contributes to molecular
characterization and subtype distribution of Blastocystis
in cattle in various slaughterhouses in Kayseri
province, Turkey. The detection of this parasite in
cattle slaughtered in slaughterhouses is a warning for
the slaughterhouses, and it is highlichted that this
pathogen should not be neglected. Therefore,
preventive  measures should be taken in
slaughterhouses to prevent the risk of transmission of
zoonotic  Blastocystis  subtypes to  slaughterhouse
workers who are in close contact with animals.
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ABSTRACT

In the current study, 14 male Holstein calves aged 11-12 months were used from the Usak Cattle Breeders
Association Research Farm. In this study lasting for 60 days, 14 cattle were used and divided into 2 groups as
control and treatment. The feeding method, which is routinely applied in the enterprise, was applied to the
control group. In addition to the same ration, 250 gr/head/day crushed anise seed powder feed additive was
poured on the feed of the treatment group consisting of the other 7 animals. The live weight yields of all animals
were weighed on the 30th and 60th days of the study, the individual daily live weight gains of the animals were
calculated. Animals in the treatment group gained 286 gr more live weight per day. Some blood parameters
(glucose, total protein, albumin, AST, GGT, cholesterol, TAS, TOS) were examined in blood samples taken from
the tail vein at the beginning and end of the study. In the study, it was determined that the statistical difference
between the control and experimental groups in terms of fattening performance and blood parameters was
insignificant. The results of the current study have revealed that more comprehensive studies should be carried
out on the addition of anise seed powder to cattle feed.

Keywords: Anise seed powder; Beef cattle; Blood parameter; Fattening performance; Oxidant-antioxidant

balance
Kok

Besi Sigirlarina Rasyona Anason Ilavesinin Performans ve Bazi Kan Parametreleri Uzerine Etkileri
Etkisi

Oz

Bu calisgma Usak Damizlik Si81r Yetistiriciler Birligi Arastirma Ciftliginde 11-12 aylik yasta 14 bas erkek Holstayn
dana kullamlmustir. 60 giin siiren ¢alismada 14 adet sigir kullanilmis olup kontrol ve deneme grubu olacak sekilde
2 gruba ayrilmistir. Kontrol grubuna isletmede rutin olarak uygulanan besleme yontemi uygulanmistir. Diger 7
hayvandan olugan deneme grubuna ise ayni rasyona ilave olarak 250gt/bas/giin anason tohumu tozu yem tzerine
dokilerek verilmistit. Tim hayvanlarin canl agirhik verimleri denemenin 30. ve 60. ginlerinde tartilmistir ve
hayvanlarin bireysel glinlik canlt agirlik artislart hesaplanmistir. Deneme gurubundaki hayvanlar ginltik 286 g
daha fazla canlt agirlik kazanmuslardir. Denemenin basinda ve sonunda kuyruk venasindan alinan kan 6rneklerinde
bazi kan parametreleri (glikoz, total protein, albtimin, AST, GGT, kolesterol, TAS, TOS) incelenmistir. Yapilan
¢alismada elde edilen verilere gbre kontrol ve deneme gurubu arasinda besi performansi ve kan parametreleri
bakimindan istatistiksel olarak Gnemli bir fark bulunmadigr beliflenmistir. Sonug¢ olarak bu ¢alisma ile sigir
yemlerine anason tohumu ilavesiyle ilgili daha kapsamlt ¢alismalarin yapilmasi gerekliligi ortaya ¢tkmistir.

Anahtar kelimeler: Anason; Besi sig1r1; Kan parametre, Besi performansi; Oksidan-antioksidan denge
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INTRODUCTION

Nowadays, in order to meet the needs of the
increasing world population, ways to obtain
more efficiency from a unit animal are being
investigated. With a conscious feeding system,
high efficiency can be guaranteed and the most
economical product acquisition environment will
be provided. For this reason, a sector called
"feed additives" was formed in order to meet the
high and quality nutrient requirements and to
increase the yield and feed utilization of the
animal. The activation of  resistant
microorganisms, the accumulation of metabolic
residues related to the products in the animal
organism and the possibility of adversely
affecting human health made the use of
antibiotics as feed additives, which increase feed
utilization and thus animal productivity,
questionable. For this reason, the use of
ionophore, antibiotics and similar products in
animal feeding has been prohibited since 2005
with the decision taken by the European Council
( Jouany and Morgavi, 2007; Ozen et al., 2005;
Tuncer, 2007).

As a result of these prohibitions, it has come to
the fore that medicinal and aromatic herbs used
in many areas can be alternative due to their
various benefits. As a result of recent studies, it
has been stated that medicinal and aromatic
plants in animal nutrition contribute to increased
appetite, stimulation of digestion, body weight
gain, improvement in feed utilization rate,
improvement in carcass quality, and the
formation of a microflora suitable for digestion
and health by preventing the effects of
pathogenic microorganisms in the intestine
(Giler and Dalkilig, 2005; Kamel, 2001; Tipu et
al., 2000). At the same time, this group, which is
extremely effective in terms of being an
alternative to antibiotics, has been put into use
more effectively, making it possible to obtain
animal products that are more economical and
positive in terms of consumer health (Kutlu,
2001).

Nowadays, there is an increasing interest in
medicinal and aromatic herbs and herbal extracts
derived from them. The number of studies
conducted to better define these plants, to
determine the safe use amounts in animal
production and the amount of mixture as feed
additives is increasing worldwide with each day.

(Esfahani et al.,2016). However, more research is
needed in this area. Some studies have been
conducted on how to benefit from the
carminative, antiviral and antifungal effects of
the anise plant (Pimpinella anisum L.), one of
these medicinal and aromatic plants, and how it
can be used as an additive in both food and
animal nutrition due to these important
properties (Goktas and Gidik, 2019).

Anise is a one-year herbaceous plant belonging
to the Apiaceae family. There are a total of 29
species, 8 of which are endemic, belonging to
Pimpinella genus in Turkey (Davis, 1972). It has
aromatic and therapeutic properties due to its
precious essential oil in the secretory channels of
anise seeds.

Anise is an important spice and medicinal herb
used in the pharmaceutical, perfume and food
industries. Its essential oil has been reported to
have antispasmodic, antioxidant, germicidal
properties, to be used as insecticide or repellent
in agricultural applications, and to have
antifungal properties. In addition, anise is used
in dyspeptic complaints, in the treatment of
colds and as a mild expectorant (Hasimi et al.,
2014). In addition, it has been reported that it
facilitates digestion due to its diuretic and
carminative properties, has an antispasmodic
effect, and, is used in the treatment of mild
digestive disorders, nausea, colic, dyspeptic
headache and bloating (Janahmadi et al., 2000).
In the current study, it was aimed to reveal the
effects of anise plant (Pimpinella anisum L.), one
of the medicinal and aromatic plants, on some
blood parameters, blood oxidant antioxidant
balance and body weight gain as an additive in
animal feed.

MATERIAL AND METHOD

The current research was carried out at the Usak
Cattle Breeders Association Research Farm,
following the approval of the Usak University
Animal Experiments Local Ethics Committee
(USAKHADYEK 2020 / 02-01).

In this study, 14 male Holstein calves aged 11-12
months were used. Although the enterprise is
engaged in milk production, it was used to
shelter and feed the male material. On average,
11.5 kg of roughage and 8.6 kg of concentrate
were given in the morning and evening in the

fattening (Table 1 and Table 2).



Table 1. Nutrient Composition of Coarse and Concentrated Feeds Used in the Study (in Dry Matter, %)

Feed materials Cattle Fattening  Barley grain, Corn silage, Sugar beet Sunflower

Feed,14HP, 2800 crushed 30-35% KM pulp residues,

ME 32% HP
KM Feed % 88.35 91.00 32.00 17.00 92.20
ME Mcal/kg 3.01 2.92 2.33 2.76 2.40
NEL Mcal/kg 1.69 1.76 1.38 1.38 1.40
HP KM% 15.90 12.40 8.80 11.20 35.60
RUP HP% 31.85 18.10 33.30 66.20 18.40
HY KM% 2.49 2.20 3.20 2.10 1.50
HK KM% 7.30 2.90 4.30 4.70 7.30
NDF KM% 21.29 20.80 45.00 45.80 36.00
ADF KM% 9.10 7.20 28.10 23.10 26.00
Ca KM% 1.19 0.06 0.28 0.87 0.48
P KM% 0.56 0.39 0.26 0.10 1.00

Table 2. Beginning and ending fattening rations

Beginning fattening ration Ending fattening ration

(First Month) (Second Month)

Corn silage, 30-35% KM 11.10 11.92
Wheat straw 2.38 1.47
Cattle Fattening Feed,14HP, 2800 ME 3.03 5.00
Barley grain, crushed 0.42 0.41
Sugar beet pulp 0.40 1.96
Sunflower residues 0.20 0.56

The total weight of the ration, kg 18.97 21.32

KM kg of rations 9.9210.01 10.6610.01
ME Mcal/kg KM of rations 2.25 2.45

The animals in the study were weighed and
assigned to the control and treatment groups in
such a way that the average body weights of the
animals in the groups would be equal.

The feeding method (morning- evening), which
is routinely applied in the enterprise, was applied
to the control group. In addition to the same
ration, 250gr / head / day crushed anise seed
powder feed additive was poured on the feed of
the treatment group consisting of the other 7
animals in the morning.

The live weight yields of all animals were
weighed monthly with the scale in the enterprise
and the individual daily live weight gains of the
animals were calculated. At the same time, some
blood parameters (glucose, total protein,
albumin, AST, GGT, cholesterol, TAS, TOS)
were examined in blood serum samples at the
beginning and end of the study.

Blood samples were taken from the sub-caudal
vein (vena coxygea mediana) of the animals in
the middle and at the end of the study. The
samples taken were centrifuged in the centrifuge

for 5 minutes; the extracted serums were placed
in eppendorf tubes of 2 ml and stored in a deep
freezer at -18 © C until the date of analysis. After
waiting to dissolve at room temperature and
reach the appropriate analysis temperature, some
blood parameters (glucose, total protein,
albumin, AST, GGT, cholesterol) were
measured using a BT-3000 Plus auto analyser
TAS levels and TOS levels in blood samples
were determined at Usak University Scientific
Analysis  AndTechnological Application And
Research Center Laboratory using the Elisa
device according to the methods reported by
Erel (2004, 2005).

For the statistical calculations of the data of the
groups obtained in the study and the significance
of the differences between the mean values of
the groups, Mann-Whitney U test was
conducted. The level of significance was set to
be P>0.05. For this purpose, SPSS 23.0 program
package was used.



RESULTS

At the end of the treatment, it was observed that
the coarse and concentrated feed to which anise
seed powder was added was consumed in a
shorter time in the treatment group. As a
statistical evaluation could not be made due to
group feeding, it could not be evaluated whether
there was a difference between the groups in
terms of feed consumption.

Table 3 shows that weight gain results obtained

statistically significant difference between the
groups in terms of body weight gains calculated
based on the weighing periods.

The difference in mean weight gains calculated
on the basis of the weighing periods was
insignificant in the first and second month.
While the difference between the means was
3.28 kg in the first month, it was 8.57 kg in the
second month. It was determined that the live

weight gains of cattle fed with anise seed powder
added feed were better (Table 4).

in different days of the study there were no

Table 3. Weight gain results obtained in different days of the study, kg

Groups Weighing X SX Mean Runk Sum of Rank U Z P
Days
0-31 Control 443 .43 9.21 6.00 42.00 14.000 -1.357 P>0.05
Anise seed  443.29 12.01 9.00 63.00
32-60 Control 47743 8.67 4.86 34.00 6.000 -2.38 P>0.05
Anise seed  485.86 12.75 10.14 71.00
P>0.05 is considered to be insignificant
Table 4. Mean weight gains obtained in different days of the study
Groups Weighing X S Mean Sum of Rank U Z P
Days Runk
0-31 Control 31.29 1.82 6.00 42.00 14.000 -1.357 P>0.05
Anise seed  34.57 1.05 9.00 63.00
32-60 Control 34.00 2.89 4.86 34.00 6.000 -2.38 P>0.05
Anise seed  42.57 1.42 10.14 71.00
P>0.05 is considered to be insignificant
Table 5. Daily live weight gains obtained in different days of the study, kg
Groups Weighing X SX Mean Runk Sum of U Z P
Days Rank
0-31 Control 1.042 0.05 4.86 34.00 23.500 -0.128 P>0.05
Anise seed 1.152 0.03 10.14 71.00
32-60 Control 1.133 0.09 6.50 45.50 17.500 -0.895 P>0.05
Anise seed 1.419 0.05 8.50 59.50

P>0.05 is considered to be insignificant
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As seen in table 5 was determined that the The group averages of the results of glucose,

difference in the calculated daily live weight albumin, total cholesterol, GGT, AST, and total
gains was insignificant. However, it was protein analyzes obtained from blood samples
determined that the daily live weight gains of taken from male fattening cattle in two separate
cattle fed with anise seed powder added feed periods in the control and treatment groups are
(1.419) were higher than those in the control given in Table 6 and Table 7.

(1.133) group.

Table 6. Results of Some Biochemical Analyses Conducted on the Blood Samples Taken at the Beginning of the
Study (n=14)

Parameters Grups X Sx Mean Sum of U Z p
Runk Rank
Glucose, mg/dl Control 93.40 2.24 6.64 46.50 18.500  -0.767  P>0.05
Anise seed 94.42 3.06 8.36 58.50
Albumin mg/dl Control 3.52 0.08 4.36 30.50 2.500 -2.827 P<0.05
Anise seed 3.54 0.05 10.64 74.50
Total Cholesterol, mg/dl Control 100.12  3.65 10.93 76.50 0.500 -3.07  P<0.05
Anise seed 92.16 4.30 4.07 28.50
GGT, mg/dl Control 18.54 1.97 8.71 61.00 16.000 -1.086 P>0.05
Anise seed 17.90 1.15 6.29 44.00
AST, mg/dl Control 72.18 3.07 7.95 66.50 10.500  -1.79  P>0.05
Anise seed 70.67 3.64 5.50 38.50
Total Protein, mg/dl Control 6.74 0.18 7.36 51.50 23.500 -0.128 P>0.05
Anise seed 6.75 0.12 7.64 53.50
TAS (mmol Trolox Control 0.12 0.11 8.29 58.00 19.000 -0.709  P>0.05
Ekivalent/L) Anise seed 0.20 0.01 6.71 47.00
TOS(pumol H202 Control 0.10 0.01 8.71 61.00 16.000  -1.086 P>0.05
Ekivalent/L) Anise seed 0.09 0.12 6.29 44.00

P>0.05 is considered to be insignificant

Table 7. Results of Some Biochemical Analyses Conducted on the Blood Samples Taken at the End of the Study
(n=14)

Parameters Grups X Sx Mean Sum of U Z p
Runk Rank
Glucose, mg/dl Control 42.30 1.90 4.000 28.00 0.000  -3.148 P<0.05
Anise seed 51.82 4.40 11.00 77.00
Albumin mg/dl Control 3.50 0.08 7.29 51.00 23.000 -0.193 P>0.05
Anise seed 3.52 0.07 7.71 54.00
Total Cholesterol, Control 104.11 3.69 11.00 77.00 0.000  -3.151 P<0.05
mg/dl Anise seed 90.15 4.35 4.00 28.00
GGT, mg/dl Control 18.50 1.90 8.93 62.50 14.500 -1.285 P>0.05
Anise seed 17.70 1.11 6.07 42.50
AST, mg/dl Control 72.22 3.09 9.50 66.50 10.500 -1.799 P>0.05
Anise seed 70.44 3.66 5.50 38.50
Total Protein, mg/dl Control 6.76 0.21 7.07 49.50 21.500 -0.385 P=>0.05
Anise seed 6.79 0.10 7.93 55.50
TAS (mmol Trolox Control 0.61 0.01 10.29 72.00 5,000  -2.492 P>0.05
Ekivalent/L) Anise seed 0.55 0.01 4.71 33.00
TOS(pumol H202 Control 0.11 0.01 8.00 56.00 21.000 -0.447 P>0.05
Ekivalent/L.) Anise seed 0.10 0.01 7.00 49.00

P>0.05 is considered to be insignificant
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It has been determined that the amount of anise
seed powder added to the food reduces the
amount of glucose and cholesterol in the blood
and the difference between them is significant.
In addition, it was determined that anise reduced
the total antioxidant status and the amount
added was not sufficient (Table 7).

DISCUSSION

The present study was conducted to determine
whether anise, which is among the feed additives
used to increase the feed utilization the quality of
the products obtained, to ensure the healthy
breeding of animals and to reduce the cost of the
obtained product, has any effect on the increase
in live weight.

In this study, in the blood samples taken as a
result of the trial period lasting 60 days; It was
found that adding anise to the food decreased
blood levels from 94.42 mg / dl to 51.82 mg / dl
in glucose level. It was found that the cholesterol
level in the blood decreased from 92.16 mg / dl
to 90.15 mg / dl. (Table 6,7). This result shows
that adding 250gr / head / day anise to cattle
feed has a positive effect on blood cell values of
animals. In addition, while the difference
between live weight averages in the first month
was 3.28, it was 8.57 kg in the second month. It
was determined that the live weight gains of
cattle fed with anise added feed were better.

In previous studies performed by adding plant
or herbal extracts to diet as feed additives, it was
reported that medicinal plants or their extracts
may cause changes in blood levels of some
biochemical parameters in ruminant animals
(Raghuvansi et al., 2007, Mahgoub et al., 2008)
In the current study, it was determined that
while the effect of adding anise to the diet on
blood levels was insignificant as a result of the
analysis of the blood samples taken at the end of
the 60-day application period, it was found to
have an effect on body weight gain (Tables 5, 6,
7). In a recent study, Iftikhar et al. (2017) added
anise to the diets of Damani goats and examined
the blood biochemical profile and milk quality.
As a result of the study, it was determined that
Anise supplement increased feed intake, body
weight gain, milk yield and significantly changed
its composition. It has been determined that
anise increases glucose and protein levels in the
blood while decreasing cholesterol and
triglyceride levels. The results obtained in the
study are differend from the results of the
present study. Cardoza et al. (2000) also found
that feed intake and live weight of the calves
with feed added anise increased. This finding
concurs with the findings of the present study.

Kaya (2018) examined the effect of an herbal
feed additive (Yumesa-Meat Plus) on the
performance, some blood parameters and
carcass characteristics in beef cattle. He divided
20 Holstein male calves into 2 groups and
conducted his treatment for 90 days. Animals in
the treatment group gained 177 g more live
weight per day. There was no statistically
significant difference between the control and
experimental groups in terms of some blood
parameters and carcass characteristics. The
findings obtained in terms of protein, GGT and
albumin parameters are in accordance with the
study. The results of the present study supported
the results of Kaya (2018).

In the study conducted by Glmis and Sechu
(2016), a control group and a yeast group were
formed with 16 male Holstein breed cattle aged
5-6 months and live yeast culture was added to
the diet of the yeast group cattle for 120 days. It
was determined that the difference between the
groups in terms of body weight gain was not
significant. This finding is supports the relevant
finding of the present study.

In the study conducted by Ozcan C. (2015) on
the use of wild arugula plant in ruminant feeding
of a total of 32 Anatolian Merino lambs aged 3—
4 months, it was determined that the difference
between the groups in terms of live weight gain
was not significant. This result concurs with the
finding of the current study. In the study, it was
also found that there was no significant
difference in terms of blood parameters
(glucose, total protein, cholesterol, AST). The
fact that there is no difference between the
groups in other parameters except glucose and
cholesterol is consistent with current study.

In the study conducted by Sallam et al. (2018) by
adding Anise seed and active dry yeast to the
rations of Egyptian buffaloes; 4 groups were
compared: a control group, a treatment group
whose feed 50 gr anise seed was added to, a
treatment group whose feed 20 gr active dry
yeast was added to and a treatment group whose
feed 10 gr active yeast and 25 gr anise seed were
added to. Total cholesterol and triglyceride
concentrations were found to have decreased in
the treatment groups (P<0.01). The finding of a
decrease in cholesterol in the blood is in
accordance with the study.

In their study conducted on 18 Holstein cows in
Baghdad University Animal Farm to examine the
effect of anise on heat tolerance and some blood
parameters, Shwayel and Al-Mafraji (2020)
formed three groups: a control group, a
treatment group whose feed 30 gr anise was
added to and a treatment group whose feed 30
gr anise s processed in formaldehyde was added
to. As a result, it was determined that the
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addition of anise did not have any effect
(triglyceride, GPT, HDL and heat tolerance) in
the summer months in the treatment groups.
The fact that there is no difference between the
groups in other parameters except glucose and
cholesterol is consistent with current study.
Esfahani et al. (2016) examined the effect of
anise seed on performance, digestibility and
infectious microbes in the intestines of lactating
calves. A total of 24 Holstein calves were divided
into three groups: a control group, a treatment
group whose feed 0.25% anise was added to and
a treatment group whose feed 0.5% anise was
added to. The study lasted 60 days As a result, it
is compatible with the present study in terms of
better live weight gain in groups fed with anise
supplemented feed.

Probably, when anise seed power is added to the
feed, it adds more flavor to the feed content and
causes the cattle to consume more and more
fondly. In this case, more weight gain is
provided in live weight.

CONCLUSION

In recent years, as consumers have turned
towards healthy and safe food consumption, the
use of medicinal and aromatic plants has come
to the fore in the production of animal products,
especially as yield enhancers.

Considering the average weight gains and daily
live weight gains (286 gr) obtained in the second
month in the treatment group whose feed anise
seed powder was added to and low cost of anise,
it can be argued that anise can help animal
breeders to increase their income. In addition,
observing that animals that consume anise seed
powder added feed are calmer is indication of
another positive effect of aromatic plants on
beef cattle.

It has been concluded that anise seed powder
can be used as an alternative feed additive to
synthetic products to meet consumer demand in
animal products, but this potential should be
confirmed with different ruminant species and
longitudinal studies. If the findings to be
obtained in such studies support the findings of
the current study, it will be possible for animal
breeders and businesses producing animal feed
additives to use anise seed powder and in this
way the use of anise seed powder in ruminant
animals will be more widespread.
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ABSTRACT

The aim of this study is to reveal histological differences between prenatal and adult liver carbohydrate and fat
metabolism in chickens and rats. In this study, 30 Wistar albino rats and 30 Ross breed broiler chickens were
used. The rats and chickens were divided into groups of 10. These groups were categorized as adult, 14- and 18-
day-old fetus groups. In this study, the fat and carbohydrate metabolisms in rat and chicken liver were studied by
histological methods, and changes in adult and fetal periods were evaluated comparatively. In the light
microscopic examinations of liver carbohydrate accumulation, hepatic glycogen accumulation was similar in the
adult rats and chickens. When the hepatic glycogen amount was compared in the 14-day-old rat and chicken
fetuses, while glycogen granules were found in most of the chicken fetal hepatocytes, almost no glycogen granules
were found in the rat fetuses. This difference between the animals was found to be statistically significant
(p<<0.001). It was observed that glycogen accumulation in the 18-day-old rat fetuses was less than that in chicken
fetuses. This difference between the animals was found to be statistically significant (p=0.013). Light microscopic
examinations of liver lipid accumulation showed that similar ratios of lipid droplets were observed in the
hepatocytes of adult rats and chickens. Significantly higher amounts of lipid droplets were detected in the 14- and
18-day-old chicken fetus hepatocytes compared with 14- and 18-day-old rat fetus hepatocytes, which was
statistically significant (p<<0.001).

Keywords: chicken, fetiis, hepatocyte, rat.
*kkk

Tavuk ve Rat Karacigerinde Yag ve Karbonhidrat Metabolizmalarinin Karsilagtirilmasi

(074

Bu calismanin amaci, tavuklarda ve ratlarda dogum oOncesi ve eriskin dénem karaciger karbonhidrat ve yag
metabolizmasi arasindaki histolojik farklidiklari ortaya koymaktir. Calismada, Wistar albino tir 30 adet rat ile 30
adet Ross 1rkit broiler tavuk kullanildi. Ratlarin ve tavuklarin her biri 10” arli gruplara ayrildi. Bu gruplar eriskin, 14
ginlik ve 18 ginlik fotuslar halinde diizenlendiler. Bu ¢alismada, rat ve tavuk karacigerindeki yag ve
karbonhidrat metabolizmalar1 histolojik yontemlerle incelenmis, eriskin ve fetal doénemlerdeki degisimler
karsilastirmali olarak degetlendirilmistir. Karaciger karbonhidrat birikiminin istk mikroskobik incelemelerinde,
Erigkin dénem ratlar ile tavuklarda hepatik glikojen birikiminin benzer yogunlukta oldugu gorildi. 14 giinlik rat
ve tavuk fotuslarinda hepatik glikojen miktar karsilastirildiginda, tavuk f6tus hepatositlerinin ¢ogunda glikojen
graniillerine rastlanirken rat fétuslarinda yok denecek kadar az miktarda glikojen grantline rastlandt. Hayvanlar
arasindaki bu fark istatistiksel olarak da anlamli bulundu (p<<0.001). 18 giinlikk rat fétuslarindaki glikojen
birikiminin tavuk fétuslarina gére daha az miktarda oldugu goézlendi. Hayvanlar arasindaki bu fark istatistiksel
olarak da anlamli bulundu (p=0.013). Karaciger lipid birikiminin 151tk mikroskobik incelemelerinde, eriskin rat ve
tavuk hepatositlerinde benzer oranlarda lipid damlacigt gortldi. 14 ve 18 giinliik tavuk fétusu hepatositlerinde 14
ve 18 ginlik rat fotuslarina oranla belirgin derecede fazla miktarda lipid damlacigt tespit edildi. Hayvanlar
arasindaki bu farklar istatistiksel olarak da anlamlt bulundu (p<<0.001).

Anahtar Kelimeler: f6tus, hepatosit, rat, tavuk.
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INTRODUCTION

The liver, the body’s factory, has important functions
such as bile secretion, storage of substances such as
glycogen, lipid, vitamins, and iron, purification of
blood from metabolism residues and toxic
substances, and hematopoiesis in the fetal and
neonatal periods (Junqueira and Charneiro 2009,
Petorak 1986). These functions of the liver occut in
tandem with the morphological development of the
organ in the prenatal and postnatal period (Aydin et
al. 2000). In order for the fetus to grow and develop
normally, resources such as catbon, nitrogen, ions
and water are required. These resources are used in
important biochemical events such as the formation
of new tissues, the storage of molecules such as
glycogen and fat, and the production of energy for
growing tissues. Therefore, although the total
nutritional requirement of the fetus varies depending
on its growth rate, it also differs by species (Fowden
2001). The fetal growth in chickens occurs through
physiological phenomena that take place in a closed
system independent of the mother. In rats, on the
other hand, fetal growth occurs when physiological
requirements are met as a result of the mutual
interaction of the maternal and placental environment
with the fetus (King and Loke 1994).

The liver has many roles in carbohydrate and lipid
metabolisms. A significant part of these tasks is
performed by hepatocytes, which constitute
approximately 80% of the organs (Mitra and Metcalf
2012). Glucose, the most important fuel for living
things, is stored in hepatocytes in the form of
glycogen. Glycogen deposits can be visualized with
Periodic acid—Schiff (PAS) and Best’s carmine stains.
The lipid droplets stored in the form of triglycerides
in hepatocytes can be visualized using dyes such as
Sudan Black B and Oil Red O after appropriate
detection (Junqueira and Charneiro 2009, Altisik
2010, Kierszenbaum and Tres 2016).

The liver is a key organ involved in various metabolic
processes that regulate the growth and productivity of
living things. Considering the yield characteristics of
animals, the importance of liver carbohydrate and fat
metabolism is understood. When the fetal and adult
periods are considered comparatively, it is thought
that the findings obtained from the research can be a
guide in the development of yield characteristics, and
thanks to this information, new clues can be obtained
at the level of basic information on fat and
carbohydrate metabolism. In this study, to compare
the fat and carbohydrate metabolisms in chicken and
rat liver, liver sections of 14- and 18-day-old rat and
chicken fetuses and adult rats and chickens were
investigated by light microscopy after staining with
relevant histological techniques.

MATERIAL AND METHODS

This study was approved by the Ankara University
Animal Experiments Local Ethics Committee (dated:
14.03.2018, approval number: 2018-6-55). In the
study, rats supplied from Ankara University
Experimental Animal Production and Research
Laboratory and broiler chickens obtained from
S6kmenler  Poultry Chicken Production and
Marketing were used.

In the study, 30 Wistar albino rats and 30 Ross broiler
chickens were used as study material. The rats were
divided into 3 equal groups including 10 rats in each
group. These groups were categorized as adult (6—8
weceks) rats, 14- and 18-day-old fetuses. The broiler
were divided into 3 equal groups including 10
chickens in each group. These groups were
categorized as adult (39-43 days) chickens, 14- and
18-day-old chicken fetuses. The rats were cared for
and fed in Ankara University Experimental Animal
Production and Research Laboratory. Animals were
fed with standard pellet feed and tap water in 12
hours of light and 12 hours of darkness without
restriction of feed and water. In the care and nutrition
of the chickens, they were fed in a 24-hour light
environment by giving the basic ration without any
feed and water restriction in the S6kmenler Poultry
Chick Production Center. Eggs were incubated in an
incubator under optimal conditions (Incubation
temperature 36.5-37.5C, Humidity: 85%).
Considering the basic embryological information
available on the development of rat and chicken fetal
liver and literature reviews on the carbohydrate and
fat metabolism of these animals (Elias 1955, Luzzatto
1981, Hamburger and Hamilton 1951, Suksaweang et
al. 2004), liver tissue samples were obtained from 14-
and 18-day-old fetuses.

On the 14th and 18th days of pregnancy the
abdomen of the rats was opened under ketamine—
xylazine anesthesia and their fetuses were removed
from the dissected uterus. After their macroscopic
examination, the abdomen of the fetuses was opened
and their livers were removed. Tissue samples were
also obtained from vatious parts of the liver from the
adult rats under anesthesia.

The developmental stages of the embryos in the
chicken fetuses were determined according to the
Hamburger and Hamilton (1951) stages, the
formation of organs was evaluated according to this
scale, and embryos that were out of the scale or
showing developmental disorders were not included
in the experiment. The chicken eggs were carefully
broken and the liver tissues of the fetuses were
dissected. Tissue samples were taken from various
parts of the liver after cervical dislocation of the adult
chickens.
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Light Microscopic Examinations

The liver samples obtained from the animals were
placed in tissue plates in 10% buffered formol,
formol-alcohol at + 4°C and Baket’s 10% formol—
calcium solutons at + 4°C for histological
preparation. Both fetal and adult liver tissue samples,
which were fixed in formol-alcohol for 24 h at +
4°C, were passed through 96%  alcohol, absolute
alcohol, methyl benzoate, and benzol series and
blocked in paraplast. Best’s carmine staining and PAS
staining were performed on 5 um sections taken from
the blocks to visualize glycogen in hepatocytes. In
Best’s carmine and PAS staining, the specificity of the
reaction was determined with control preparations.
For this purpose, a-amylase that hydrolyzes glycogen
(diastase digestion) was applied to control sections
and the non-stained structures were evaluated as
glycogen (Bancroft and Gamble 2002). The liver
tissue samples fixed in 10% buffered formol for 24 h
were washed with tap water for 24 h and then passed
through graded alcohols, methyl benzoate, and
benzol series and blocked in paraplast. Mallory’s
trichrome staining technique, modified by Crossmon
for general histological examinations were applied on
5 pm sections taken from the blocks (Bancroft and
Gamble 2002). The preparations obtained were
examined under the Leica DM 2500 model research
microscope and were photographed.

In contrast, 8~10 pm thick cryostat sections were
taken from the tissue samples that were fixed in 10%
formol—calcium solution for 24 h at + 4°C. The
Sudan Black B and Oil Red O stainings were
performed on these sections to visualize the oils
(Bancroft and Gamble 2002). The preparations
obtained were examined under the Leica DM 2500
model research microscope and were photographed.

Evaluation of Histological Data

Statistically, the level of carbohydrate accumulation
was graded using a Likert scale ranging from 1 to 5.
The grading was conducted by two different
histologists. Glycogen granules seen in pink-red color
in the hepatocyte cytoplasm of the liver sections
stained by PAS were evaluated and graded as follows.
Descriptive statistics for the obtained data were
calculated. The statistical control of the difference
between the species and the developmental periods of
the same species in terms of the evaluation of
carbohydrate accumulation was done with the Chi-
Square Test. SPSS 14.01 package program was used.
In order to evaluate the fat accumulation in the liver
statistically, with the Image ] program, the fat
droplets in a 40X (enlarged 400 times) area were
counted manually. In the hepatocyte cytoplasm of the
liver sections stained with Oil Red O Red, lipid
droplets were counted. Descriptive statistics for the

obtained data were calculated. Differences between
species in terms of oil droplet count statistical control
was done with Independent Samples t-Test. The
statistical control of the difference between the
developmental stages of the same species was done
by One-Way Analysis of Variance. In case of any
statistical difference between the groups with One-
Way Analysis of Variance, the Tukey Test was applied
as a post hoc analysis to determine which two groups
caused the difference. SPSS 14.01 package program
was used.

RESULTS

Light Microscopic Results

In the triple-stained liver sections of the adult rats and
chickens, it was observed that the parenchyma of the
organ consisted of polygon-shaped epithelial cell
cords that anastomosed with each other. Between the
cords were sinusoids opening into the vena centralis.
The portal triad consisting of artery, vena, and bile
duct in the connective tissue mass between the lobes,
which were not very pronounced, showed a similar
appearance in adult rats and chickens. In the triple-
stained liver sections of the fetuses taken on the 14th
and 18th days of the development of rats and
chickens, vena centralis and sinusoids were seen in
the center of the hepatic lobules whose borders could
not be clearly identified. Small hepatocytes were
found around the vena centralis that did not show
regular localization as in adult hepatocytes (Figure
3.1).

In the adult rat and chicken PAS-stained liver
sections, dense glycogen accumulation was observed
in a large number of hepatocytes around the vena
centralis and portal area. Best’s carmine method used
for visualization of glycogen in the liver showed the
same results as PAS staining. In PAS and Best’s
carmine staining methods, the specificity of the
reaction was determined by the application of o-
amylase, which hydrolyzes glycogen (Figure 3.2).
When the fetal livers obtained on the 14th day of
development of rats and chickens were compared, it
was observed that there were distinct glycogen
granules in most of the chicken fetal hepatocytes,
whereas they were almost absent in the rat fetuses.
Best’s carmine method showed the same results as
PAS staining (Figure 3.3). When microscopic liver
images of the rat fetuses (18 days old) and chicken
fetuses (18 days old) were compared, glycogen
accumulation in the rat fetuses was less than that in
the chicken fetuses (Figure 3.4). The specificity of the
reaction was determined by the application of «-
amylase, which hydrolyzes glycogen.

In the Oil Red O and Sudan Black B stainings made
to visualize fats, positive lipid droplets were found in
the adult rat and chicken hepatocytes. When the liver
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cryostat sections of the rats and chickens were
compared, similar proportions of lipid droplets were
found in hepatocytes (Figure 3.5). In the fetal livers
obtained on the 14th day of the development of rats
and chickens, the amount of lipid droplets in the
chicken fetus hepatocytes was observed to be
significantly higher than that in the rat fetus
hepatocytes (Figure 3.6). When the liver cryostat
sections of 18-day-old rat and chicken fetuses were
compared, it was observed that lipid droplets in the
fetal chicken hepatocytes were more than those in the
fetal rat hepatocytes (Figure 3.7).

As a result of light microscopic examinations, while
both glycogen granules and lipid droplets were seen
in the adult rat hepatocytes, glycogen granules were
almost never observed on the 14th day of fetal
development. However, glycogen granules were
prominent in the 18-day-old rat fetuses, although not
as much as in the adult rats. The amount of hepatic
lipid droplets in the 18-day-old rat fetuses was higher
than that in the 14-day-old rats. While the number of
lipid droplets in the adult rats was higher than that in
the 14-day-old rat fetuses, it was similar to that in the
18-day-old rat fetuses (Figure 3.8).

As a result of light microscopic examinations, both
lipid droplets and glycogen granules were found in
the liver of all groups of chickens. The group of
chickens ranked from highest to lowest based on the
density of hepatic glycogen concentration was adult
chickens, 18-day-old chicken fetuses, and 14-day-old
chicken fetuses. The group of chickens ranked from
highest to lowest based on the amount of hepatic
lipid droplet accumulation was 18-day-old fetuses, 14-
day-old fetuses, and adult chickens, respectively

(Figure 3.9).

Statistical Results

The average number of lipid droplets was counted in
the liver sections of the adult rats and chickens, 14-
and 18-day-old rat and chicken fetuses using the
Image] program. As a result of this, no statistically
significant difference was found in terms of average
fat droplet counts in the adult rat and chicken livers
(Table 3.1). The average fat droplet count of 14- and

18-day-old chicken fetuses was found to be higher
compared with that of 14- and 18-day-old rat fetuses
(p<0.001; Table 3.2, p<0.001; Table 3.3).

The average fat droplet count of the adult rats was
found to be statistically higher than that in rats on the
14th day of fetal development. However, no
statistically significant difference was found between
the adult rats and 18-day-old rat fetuses in terms of
average fat droplet count. There is a statistically
significant difference between the 14- and 18-day-old
rat fetuses in terms of average fat droplet count
(p=0.009; Table 3.4).

The average fat droplet count of the adult chickens
was statistically lower than that of the 14- and 18-day-
old chicken fetuses. The average fat droplet count of
the chickens on the 18th day of fetal development
was statistically higher than that of the 14-day-old rat
fetuses (p<<0.001; Table 3.5).

The liver tissue samples of the adult rats and
chickens, 14- and 18-day-old rat and chicken fetuses
were rated by two different histologists using a Likert
scale ranging from 1 to 5. As a result of the
evaluation, no statistically significant difference was
found between the adult rats and chickens in terms of
carbohydrate accumulation in the liver (Table 3.6).
However, there was a significant difference in terms
of carbohydrate accumulation between the 14- and
18-day-old rat fetuses and chicken fetuses, and it was
found that hepatic glycogen density in the chicken
fetuses was higher than that of the rat fetuses
(p<0.001; (Table 3.7, p=0.013; Table 3.8).

The liver carbohydrate accumulation in adult rats was
found to be higher compared with that in the 14- and
18-day-old rat fetuses. In addition, a statistically
significant difference was observed between the 14-
day-old rat fetuses and the 18-day-old rat fetuses in
terms of carbohydrate accumulation, and more
glycogen accumulation was observed in the 18-day-
old rat fetus livers (p<<0.001; Table 3.9).

A statistically significant difference was found in
terms of carbohydrate accumulation between the
adult chickens and the 14- and 18-day-old chickens
(p=0.044; Table 3.10).
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Figure 3.1: Liver sections of a 14-day-old rat (A), 18-day-old rat (B), adult rat (C), 14-day-old chicken (D) 18-day-
old chicken (E) and adult chicken (F). PT: portal triad, Arrowheads: hepatocytes, arrows: sinusoids, cv: central vein.
Mallory’s trichrome. Bar: 50 pm.

Figure 3.2: Strong PAS positive reaction (atrows) in adult rat (A) and adult chicken (C) hepatocytes. PAS. Bar: 50
pum. PAS negative reaction after diastase ingestion in adult rat (B) and adult chicken (D) hepatocytes. Diastase /
PAS. Bar: 50 pm.
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Figure 3.3: PAS negative reaction in 14-day-old rat hepatocytes (A), PAS-positive reaction (arrows) in 14-day-old
chicken hepatocytes (C). PAS. Bar: 50 pm. PAS negative reaction in hepatocytes after diastase ingestion of 14-day
rat (B) and 14-day chicken (D). Diastase / PAS. Bat: 50 um.

Figure 3.4: Glycogen accumulation (arrows) in 18-day-old rat (A) hepatocytes, dense glycogen accumulation
(arrows) in 18-day-old chicken hepatocytes (C). Best Carmine. Bar: 50 um. Best Carmine negative reaction after
diastase digestion in 18 day-old rat (B) and 18 day-old chicken hepatocytes (D). Diastase / Best Carmine. Bar: 50

pm.
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Figure 3.5: Positive lipid droplets (arrows) in adult rat (A, B) and adult chicken (C, D) hepatocytes. A, C: Oil Red
O. Bar: 50 um. B, D: Sudan Black B. Bar: 50 pm

Figure 3.6: Cryostat sections of 14-day-old rat (A, B) and 14-day-old chicken (C, D). Oil Red O positive lipid
droplets (arrows) in hepatocytes (A, C). Oil Red O. Bar: 50 pym. Sudan Black B positive lipid droplets (atrows) in
hepatocytes (B, D). Sudan Black B. Bar: 50 pm.
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Figure 3.7: Positive lipid droplets (arrows) in of 18-day-old rat (A, B) and 18-day-old chicken (C, D) hepatocytes. A,
C: Oil Red O. Bar: 50 pm. B, D: Sudan Black B. Bar: 50 um.

Figure 3.8: Liver sections of a 14-day-old rat (A, D), 18-day-old rat (B, E), and adult rat (C, F). B, C: dense glycogen
accumulation (arrowheads) in hepatocytes. A: very little glycogen accumulation in hepatocytes (atrowhead). Best’s
carmine. Bar: 50 um. D, E, I: positive lipid droplets (arrows) in hepatocytes. Oil Red O. Bar: 50 um.
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Figure 3.9: Liver sections of an adult chicken (C, F), 14-day-old chicken (A, D), and 18-day-old chicken (B, E). A,
B, C: dense PAS positive reaction in hepatocytes (arrowheads). PAS. Bar: 50 um. D, E, F: positive lipid droplets

(arrows) in hepatocytes. Oil Red O. Bar: 50 pm.

Table 3.1. Hepatic lipid droplet count results in adult rat and adult chicken.

Arithmetic Standard Standard

Group N Mean deviation error Median Maximum Minimum p
AR 10 2975 84,1 26,59 314,05 395,70 141,80 0.130
AC 10 357,41 84,89 26,84 340,95 503,10 256,10 ’

AR, adult rat; AC, adult chicken; N, sample size.
Table 3.2. Hepatic lipid droplet count results in 14-day-old rat fetus and 14-day-old chicken fetus.
Group N Arithmetic Standzflrd Standard Median Maximum Minimum p
Mean deviation error
FR14 10 222,75 33,09 10,47 226,55 273,40 176,20 <0.001
FC14 10 803,7 79,48 25,13 793,15 944,40 664,60 ’
FR14, 14 day-old rat fetus; FC14, 14 day-old chicken fetus; N, sample size.
Table 3.3. Hepatic lipid droplet count results in 18-day-old rat fetus and 18-day-old chicken fetus.
Arithmetic Standard Standard . . -

Group N Mean deviation error Median Maximum Minimum p

FR18 10 282,59 15,05 4,76 283,90 297,60 244,00 <0.001

FC18 10 1147,72 75,42 23,85 1150,95 1237,60 1017,10 '

FR18, 18 day-old rat fetus; FT18, 18 day-old chicken fetus; N, sample size.
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Table 3.4. Hepatic lipid droplet count results in adult rat, 14-day-old rat fetus and 18-day-old rat fetus.

Arithmetic Standard

Standard

Group N Mean deviation error Median Maximum Minimum p
AR? 10 297,5 84,1 26,59 314,05 395,70 141,80

FR14" 10 222,75 33,09 10,47 226,55 273,40 176,20 0,009

FR18* 10 282,59 15,05 4,76 283,90 297,60 244,00

AR, adult rat; FR14, 14day-old rat; FR18, 18day-old rat; N, sample size.

Table 3.5. Hepatic lipid droplet count results in adult chicken, 14-day-old chicken fetus and 18-day-old chicken

fetus.
Group N Arithmetic Sta’.‘d?fd Standard Median Maximum Minimum p
Mean deviation error
AC® 10 357,41 84,89 26,84 340,95 503,10 256,10
FC14° 10 803,7 79,48 25,13 793,15 944,40 664,60 <0,001
FC18? 10 1147,72 75,42 23,85 1150,95 1237,6 1017,1

AC, adult chicken; FC14, 14day-old chicken; FC18, 18day-old chicken; N, sample size.

Table 3.6. Carbohydrate accumulation grading results in adult rat and adult chicken.

Group
Total p
AR AC
1 1 (%10,0) 0 (%0,0) 1 (%5,0)
2 2 (%20,0) 1 (%10,0) 3 (%15,0)
3 1 (%10,0) 1 (%10,0) 2 (%10,0) 0.766
4 3 (%30,0) 3 (%30,0) 6 (%30,0) ’
5 3 (%30,0) 5 (%50,0) 8 (%40,0)
Total 10 (%100) 10 (%100) 20 (%100)

AR, adult rat; AC, adult chicken.

Table 3.7. Carbohydrate accumulation grading results in 14-day-old rat fetus and 14-day-old chicken fetus.

Grup
Total p
FR14 FC14

1 10 (%0100,0)* 0 (%0,0)> 10 (%100,0)

2 0 (%0,0) 5 (%50,0)> 5 (%25,0)

3 0 (%0,0) 3 (%30,0) 3 (%15,0)

<0,001

4 0 (%0,0) 1 (%10,0)2 1 (%5,0)

5 0 (%0,0) 1 (%100,0) 1 (%5,0)
Total 10 (%100) 10 (%100) 20 (%0100)

FR14, 14 day-old rat fetus; FC14, 14 day-old chicken fets.
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Table 3.8. Carbohydrate accumulation grading results in 18-day-old rat fetus and 18-day-old chicken fetus.

Grup
Total p
FR18 FC18
2 8 (%80,0) 1 (%10,0)° 9 (%45,0)
3 2 (%20,0) 5 (%50,0) 7 (%35,0)
4 0 (%0,0) 3 (%30,0)% 3 (%15,0) 0,013
5 0 (%0,0) 1 (%10,0)* 1 (%5,0)
Total 10 (%100) 10 (9%100) 20 (%100)

FR18, 18 day-old rat fetus; FT'18, 18 day-old chicken fetis.

Table 3.9. Carbohydrate accumulation grading results in adult rat, 14-day-old rat fetus and 18-day-old rat fetus.

Grup
AR FR14 FR18 Total P
1 1 (%10,0)* 10 (%100,0)° 0 (%0,0)* 11 (%36,7)
2 2 (%20,0)? 0 (%0,0)? 8 (%80,0)° 10 (%33,3)
3 1 (%10,0)® 0 (%0,0)? 2 (%20,0) 3 (%10,0) <0001
4 3 (%10,0)* 0 (%0,0)* 0 (%0,0)* 3 (%10,0)
5 3 (%10,0)* 0 (%0,0)* 0 (%0,0)* 3 (%10,0)
Total 10 (%100) 10 (%100) 10 (%100) 30 (%100)

AR, adult rat; FR14, 14day-old rat; FR18, 18day-old rat.

Table 3.10. Carbohydrate accumulation grading results in adult chicken, 14-day-old chicken fetus and 18-day-old
chicken fetus.

Grup
Total p
EC FC14 FC18
2 1 (%10,0)° 5 (%50,0) 1 (%10,0)° 7 (%23,3)
3 1 (%10,0)° 3 (%30,0)° 5 (%50,0)° 8 (%30,0)
4 3 (%30,0)" 1 (%10,0)° 3 (%30,0)" 7 (%23,3) 0,044
5 5 (%50,0)? 1 (%10,0)° 1 (%10,0)° 7 (%23,3)
Total 10 (%100) 10 (%100) 10 (%100) 30 (%100)

AC, adult chicken; FC14, 14day-old chicken; FC18, 18day-old chicken.



DISCUSSION

The liver is metabolically the most active organ in the
fetus. It is the only organ in which all metabolic
pathways and metabolic enzymes are active (Krebs
1972). Glycogen and lipids are large forms of energy
storage, which are tightly controlled by enzymes,
hormones, and metabolic signaling pathways. For this
reason, various studies have been conducted on
enzymes that play an active role in liver carbohydrate
and lipid metabolisms in both fetal period and
adulthood using various animal species (Yeung et al.
1967, Leskes et al. 1971, Rideau et al. 2008). In the
study conducted by Leskes et al. (1971), liver glucose-
6-phosphatase activity of rats was determined in adult
and fetal periods. The glucose-6-phosphatase activity
in 18-day-old rat fetuses was found to be as frequent
as 5% of the activity in adults. Therefore, glycogen
granules were not found in all hepatocytes in the liver.
In another study conducted by Dvorak (1971) with
rats, it was reported that glycogen granules were
found in the liver on the 18th day of fetal life. In the
study we conducted, while large amounts of glycogen
granules were found in most adult hepatocytes, less
glycogen granules were found in the fetal rats. When
these results were compared with chickens, it was
noticed that there was a higher amount of glycogen
accumulation in the 18-day-old chicken fetuses
compared with that in the rat fetuses. In most of the
adult rat and chicken hepatocytes, similar proportions
and dense amounts of glycogen granules were
observed. On the 18th day of fetal rat development,
more glycogen granules were found in many
hepatocyte  cytoplasms, albeit not very dense,
compared with the 14th day. This difference was
found to be statistically significant. This situation can
be explained by the ability of the animal to meet its
increasing energy needs during the fetal rat
development period, to complete its development in
a healthy manner, and to guarantee the glucose
reserves of the liver for postnatal metabolic
transition. Thus, an increase in glycogenesis and
gluconeogenesis metabolisms is observed in the fetal
liver (Trefts et al. 2017). In the study conducted by

Luzzatto (1981) with rat fetuses, he reported that
glycogen granules in hepatocytes could be identified
on the 18th day and lipid droplets on the 12th day of
the fetal development. In this study, hepatic glycogen
granules were observed in the light microscopic
examinations of the 18-day-old rat fetuses. In
addition, it was observed that glycogen granules in the
18-day-old rat fetuses were much less compared to
those in the chicken fetuses. Machida et al. (1990)
evaluated lipoprotein lipase (LPL) activity in the liver
as an indicator of hepatic lipid metabolism and
measured lipoprotein lipase activity in the fetal liver
(15th, 17th, 19th, and 20th days). They found that
LPL activity in the liver increased in the fetal period.

The biochemical findings of Machida et al. (1990) are
consistent with the light microscopic examinations of
our liver tissue samples because the amount of
hepatic lipid droplets in the 14- and 18-day-old rat
fetuses also increased in our cross-sections. The
increased lipolytic activity in the mother during the
fetal period in order to meet the increasing energy
need and the effect of maternal energy metabolism on
the fetal energy metabolism may be the reason for
pronounced hepatic fat accumulation in both periods
(Hendrickse et al. 1985, Herrera et al. 2006, Rao et al.
2013). In rats, the fetus constantly receives substrate
support from the placenta. With birth, this support
suddenly stops and the baby begins to wuse
endogenous substrates for glucose homeostasis. In
order to prepare for a switch from exogenous
support to endogenous substrate supportt, the fetus
begins to store more glycogen and lipids at the end of
pregnancy (Kimura 1991). This information clarifies
the increase in the hepatic lipid and glycogen content
in the fetal period in our study. In a study by
Borreback et al. (2007) who measured the fetal liver
enzyme activities of 14- and 19-day-old chickens,
hexokinase enzyme activity and glycogen content was
reported to have increased in the liver. In the study
conducted by Willemsen et al. (2010) with chicken
fetuses, it was reported that the amount of glycogen
in the liver was higher on the 18th day compared with
that on the 16th day in the control groups. In the
light microscopic examinations of this study, it was
seen that the amount of glycogen stored in the liver
was higher on the 18th day compared with that on
the 14th day. The reason for the difference in liver
glycogen accumulation in rats and chickens is that
fetal rats have maternal support during the embryonal
development process, whereas fetal chickens do not
have any external support.

Metabolic pathways related to lipids are very active in
chicken embryos from mid-incubation until 2-3 days
before hatching. At this stage, the embryo uses egg
yolk fatty acids as its main source of energy.
Therefore, fatty acid synthesis and beta-oxidation
must be highly active at this stage of embryonic
development (De Oliveira et al. 2008). In the study
conducted by Zhao et al. (2007) with broiler chickens,
tissue samples were taken from the liver and the
hepatic triglyceride amount was measured. It was
observed that the amount of liver triglyceride was
higher on the 19th day of incubation compared with
that on the 14th day. Wong and Cavey (1992) found
that on the 14th day of incubation, all hepatocytes
contained both lipid and glycogen. When these results
were compatred with the amount of hepatic lipid in
the rats in our study, fewer lipid droplets were
observed compared with the 14- and 18-day-old
chicken fetuses and it was determined that there was
a statistically significant difference between the 14-
and 18-day-old rat and chicken fetuses in terms of
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average fat droplet count. In this study, it was noticed
that the amount of hepatic lipid increased
significantly on the 18th day of chicken fetal
development compared with that on the 14th day.
Lipid droplets are observed more intensely with the
development of fetal chicken liver and it can be
explained by the fact that lipid metabolism is very
active until a few days before hatching. Chickens need
a greater amount of energy to survive and grow, both
during and after the process of hatching. However,
because the development of embryos takes place
within the egg surrounded by certain limits, there is
no external nutritional support. For this reason, the
embryo stores a greater amount of glycogen and fat in
order to meet the energy it will need in the last period
of its development. This may be the reason why, in
light microscopic examinations of our study, we
observed that more glycogen and fat were stored in
hepatocytes on the 18th day of incubation compared
with that observed on the 14th day Yang et al. (2010)
measured the amount of hepatic triglyceride and
cholesterol in their study with broiler chickens. In the
control group of the study, it was found that the
amount of hepatic triglyceride and cholesterol in 14-
day-old chickens was higher than that in adult
chickens (63 days old). It was also reported that total
cholesterol and triglycerides in the blood decreased in
adulthood. The results of our study also support this
situation histologically because it was determined that
the amount of fat droplets in the adult chicken liver
was lower compared with that in the fetal periods.

In chickens, the only source of lipid for the embryo
during the incubation period is the egg yolk, and
increased absorption of lipids in the egg yolk in the
last week of the incubation period causes lipid
concentration in the fetal liver to increase up to eight
times (Uni et al. 2012). Providing substrate support to
rats during the fetal period, the mother undergoes
two metabolically differentiated periods in order to
meet the increasing energy needs of the fetus. First,
because of the limited fetal development, the excess
food taken by the mother is stored as fat, the second
is that the transfer of dietary lipids to the fetus
increases with the mother’s storage fat (lipolytic
activity increases) during the period when fetal
growth is much faster (Lopez-Luna et al. 1986, Lopez
et al. 1991, Chaves ans Herrera 1978, Knopp et al.
1970, Martin et al. 1994). These reasons suggest that
the amount of hepatic lipid in the 18-day-old rat and
chicken fetuses is higher than that of the 14-day-old
rat and chicken fetuses.

When histological and statistical results were
evaluated, significant differences were found in
carbohydrate and fat metabolisms of the liver in rats
and chickens because in addition to an endogenous
source, rats also receive exogenous support during
fetal development, whereas chickens only have an
endogenous source. When it comes to adult rats and

chickens, there was no difference between fat and
carbohydrate storage. When the yield characteristics
of animals are taken into consideration, it is
understood how important liver carbohydrate and fat
metabolisms are. In order to improve information
about these metabolisms, the fetal and adult periods
were compared and it is believed that the findings
obtained may provide new clues at basic knowledge
level on liver metabolism and may be a guide to the
improvement of yield characteristics.
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ABSTRACT

The chambers of veterinarian which are one of the organs of the Turkish Veterinary Medical Association are
established in accordance with the Law no 6343. There are chambers of veterinarian in all regions of Turkey.
With this research, it was aimed to reveal about the 30 years history of the Van Region Chamber of Veterinarians,
which is located in the Eastern Anatolia Region, within the scope of the available material. The study was created
by evaluating the data obtained as a result of the analysis of a limited number of first-hand documents from 1987-
2016 obtained from the archives on the subject. In the study, it was found that the chamber was started operating
in 1987 and the activity scope of the chamber included the provinces of Bitlis, Hakkari and Van in 2016. After
the chamber had provided service at different locations, it achieved a permanent labor office in 2014. It was
concluded that the Van Region Chamber of Veterinarians provided benefits to the veterinary profession and

therefore public health within the scope of the training programs, professional and scientific activities carried out
from 1987 to 2016.

Key words: Chamber of Veterinarians, History of Veterinary Medicine, Van Region Chamber of Veterinarians
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Van Bélgesi Veteriner Hekimler Odasinin Gegmisine Dair Bir Inceleme
oz

Tirk Veteriner Hekimleri Birliginin organlarindan biri olan veteriner hekim odalar1 6343 sayili Kanuna dayanilarak
kurulmaktadir. Tirkiye’nin tim bolgelerinde veteriner hekim odalart bulunmaktadir. Bu arastirma ile mevcut
materyal kapsaminda Dogu Anadolu Bélgesinde yer alan Van Bolgesi Veteriner Hekimler Odasinin yaklasik 30
yillik tarihinin ortaya ctkarilmast amaglandi. Calisma, konuyla ilgili arsivlerden saglanan 1987-2016 yillarina ait ilk
elden sinirlt sayidaki dokiimanin analizi sonucu elde edilen verilerin degerlendirilmest ile olugturuldu. Aragtirmada,
odanin 1987 yilinda faaliyete basladigi ve 2016 yilinda hizmet alant i¢inde Bitlis, Hakkari ve Van illerinin yer aldigt
tespit edildi. Kurulusun cesitli adreslerde faaliyet gosterdikten sonra 2014 yilinda kalict bir ¢alisma ofisine sahip
oldugu belirlendi. Van Bélgesi Veteriner Hekimler Odasinin 1987°den 2016 yilina kadar gerceklestirdigi egitim
programlari, mesleki ve bilimsel faaliyetler kapsaminda veteriner hekimligi meslegine ve dolayist ile toplum
sagligina fayda sagladigi sonucuna varildr.

Anahtar kelimeler: Van Bolgesi Veteriner Hekimler Odasi, Veteriner Hekimler Odasi, Veteriner Hekimligi
Tarihi.
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INTRODUCTION

The chambers of veterinarian which are in service in
Turkey are the professional organizations as public
institutions established based on the Law No. 6343
which came into force in 1954, on the ‘Execution of
the Veterinary Profession, the Formation of the
Turkish Veterinary Medical Association (TVMA) and
its Chambers and the Works to be Performed’. By to
the provisional fifth article of the law
abovementioned, the central board of the Turkish
Veterinarians Society has taken on the task of
selecting the places where the first chambers of
veterinarian will be established’.

A chamber of veterinarians (CV) is established in
every city center with a minimum of 30 veterinarians
within its borders, or in regions with a minimum of
30 veterinarians, which are formed by merging
neighboring provinces. Veterinarians who perform
their profession freely have to be members of the
chamber, while the membership of others is
voluntary. Chambers of veterinarian; it consist of four
boards namely the board of directors, the general
assembly, the board of discipline and the board of
auditors. Among them, the board of directors;
ensures that the legislation on the performance of art
is duly implemented; the general assembly elects
veterinarians who will work in the chamber organs;
the board of discipline; carries out the disciplinary
proceedings of the members; on the other hand, the
board of auditors has obligations such as supervising
the compliance of the chamber activities with the
legislation. Veterinarians who will work in chamber
organs are elected for two years?3.

There are a total of 56 chambers of veterinarian in
Turkey, 13 of which are regional chambers of
veterinarian (Anon 2021). One of the regional
chambers is the Van Region CV#5. Since there is no
scientific publication about the history of Van Region
CV, which is located in the Eastern Anatolia Region
of Turkey, it was decided to conduct this study.
Within the scope of the document obtained, it was
aimed to reveal about the 30 years history of the
chamber since its establishment.

The law on the Execution of the Veterinary
Profession, the Formation of the Turkish Veterinary
Medical Association and its Chambers and the Works
to be Performed, The Official Gazette dated
18.03.1954 and numbered 8661.

2Footnote 1.

Smplementing Regulation on the Conduct of the
Services of the Turkish Veterinary Medical
Association, the Official Gazette 13. 06. 2006 and
numbered 26288.

‘Documents of the TVMA Archive (1954-2016).
SDocuments of the Van Region CV Archive (1987-
20106).

MATERIAL AND METHOD

The first contact was made with the Van Region CV
in June 2017 to research its archive. Research
permission was obtained from the Van Region CV in
October 2017 and from the TVMA in December
2017. Since these organizations do not have a regular
and complete archive, a limited number of documents
could be accessed. In this framework, board of
directors decision books (January 1987-December
2016), board of directors activity reports (2012-2014,
2014-2016), supervisory board reports (2012-2014,
2014-2016), general assembly council minute (2000),
member logbooks and few other documents could be
provided first-hand. The study also benefited from
the relevant legislation and literature. Tags of the
original documents were shown in the footnotes. The
years 1987-2016 were included in the research within
the scope of the first hand documents accessible.
Existing material was evaluated by document analysis
method.

RESULTS

It was determined that the founding board of the
chamber had its first meeting on January 30 1987,
upon the documents (dated 08.01.1987 and number
41319) received from the central council of the
Turkish Veterinary Association. It was detected that
Prof. Dr. Ataman Giure (Figure 1) was appointed as
head, Associate Professor Huseyin Timurkan as
secretary, veterinarian Salih Kayabagi as an
accountant, and veterinarian Necmettin Harman and
Associate Professor Nihat Mert as members at this
meeting (Figure 2)¢. It was also determined that a
total of 39 veterinarians, 2 of whom were women,
registered as members of the chamber’ and the
general assembly of establishment was held on July
18, 19878, In the resolutions of the founding board of
directors, it was determined that the name of the
chamber name which is written as “Van-Hakkari
Region Chamber of Veterinarians’ was written as
‘Van Region Chamber of Veterinarians’ in official
documents since the date of general assembly of
establishment (Figure 2)°.

6Board decision dated 30.01.1987 number 1, the
archive of Van Region CV.

"Member record notebooks, the archive of Van
Region CV.

8Board decision dated 21.07.1987 and number 9, the
archive of Van Region CV.
‘Footnote 4, 5.
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Figure 1: Prof. Dr. Ataman Gire.
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Figure 2: Board decision dated 30.01.1987,
numbered one.

The founding board decided to open its first chamber
office on Cumbhuriyet Street (2nd Street, No: 23/1,
Van) in March 198710, In November 1988, the
chamber was moved to the office building belonging
to the Special Provincial Directorate  of
Administration on Sthke Street (No: 1, Van)!L12
Upon the sale of this office building, the chamber
was transferred to Yiziincd Yi University, Faculty of
Veterinary Medicine, Head of Food Hygiene and

Technology Department, which was the business
address of the chamber head during that period at the
beginning of 2007'. Eventually, Van Region CV
acquired its own office, purchased on Milli Egemenlik
Street (No: 11/20) in 20144, It was determined that
the second head of TVHB also attended the opening
ceremony of the new office (Anon 2015).

It was determined that the three freelance
veterinarians who spoke at the general assembly of
Van Region CV in 2000 stated that the activities of
the chamber were inadequate, that the chamber did
not communicate adequately with the members for
the election, that the academics were unfamiliar with
the problems of the freelance veterinarians and
therefore that the freelance veterinarians could solve
their own problems only themselves, and that the
academic and public employee members should
withdraw from the elections and that the chamber
head should be a freelance veterinarian member. It
was detected that an academic member also agreed
with these speeches. It was determined that a female
member of the public employee who spoke at the
above meeting stated that female veterinarians were
not sufficiently connected to the chamber and that
members of the public employee did not cause any
difficulties to the freelance veterinarians but instead
helped them. It was detected that the two academic
members who spoke at the same meeting have stated
that the people who came to the administration made
sacrifices on behalf of the profession, the members
should first provide financial and moral support
instead of criticizing the chamber’s work, all members
(public  employees, academics, and freelance
veterinarians) were indifferent to the chamber, all
segments of the chamber should work together in
accordance with the relevant legislation!>.

In the research, it was determined that all of the
heads of the Van Region CV since 2000 were
academicians. In addition, it was determined that a
large number of academicians have been elected to
the organs of the Van Region CV at the general
assemblies (29 of the 83 members of the board of
directors, 27 of the 33 members of the board of
auditors, 59 of the 69 members of the board of
discipline, and 58 of the 75 major congress delegates
are academics.). It was determined that there were no
freelance veterinarians and female veterinarians
among the 17 heads elected throughout Van CV's
history.

10Board decision dated 10.03.1987 and number 6, the
archive of Van Region CV.

1"Board decision dated 15.11.1988 and number 17,
the archive of Van Region CV.

12Board decision dated 20.11.1988 and number 19,
the archive of Van Region CV.

13Board of decision dated 04.01.2007 and number 1,
the archive of Van Region CV.

4Board work report dated 2012-2014, the archive of
Van Region CV.

15General assembly council minutes dated 30.09.2000,
the archive of Van Region CV.
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The veterinarians elected to the chamber organs at
the general assemblies of the Van Region CV are
shown in Table 1-41617. It was determined that Bitlis
and Hakkari provinces were also in the responsibility
area of the chamber in 20161819,

In general, the decisions are taken routinely at Van
Region CV; immediately after the election of the
board members, the board of directors visit the
supervisors of the public institutions in the province
for the meeting and having professional meetings;
determining the minimum wage tariff was approved
by the «central council, organizing celebration
ceremonies and night to be held on the beginning an-
niversaries of veterinary medicine teaching in Turkey
and on the day of the world veterinary medicine, and
participation to chamber heads evaluation meetings
and Turkish veterinary medicine congresses?’

It was determined that the Van Region CV decided to
give stethoscopes to the first three students who took
the degree in the 1997-1998 academic year in the
veterinary faculty?!, provide financial support to
veterinary student congresses held on various
dates?2232¢ and to the First National Wildlife
Congress?.

Some activities that Van Region CV has decided to
regulate are as follows; In-Service Training Seminar?0,
twice Accredited Veterinary Training and HACCP
Course?’28, four times Artificial Insemination Course

I6Footnote 7.

"Board decision books (30.01.1987-13.12.2010), the
archive of Van Region CV.

8Footnote 14.

192014-2016 period board work report, the archive of
Van Region CV.

20Footnote 17.

21Board decision dated 30.06.1998 and number 98-1,
the archive of Van Region CV.

2Board decision dated 28.04.2008 and number 2008-
3, the archive of Van Region CV.

2Board decision dated 17.03.2014 and number 2014-
1, the archive of Van Region CV.

24Board decision dated 10.04.2015 and number 2015-
4, the archive of Van Region CV.

25Board decision dated 15.04.2015 and number 2015-
5, the archive of Van Region CV

26Board decision dated 20.01.1990 and number 34,
the archive of Van Region CV.

27Board decision dated 20.02.2007 and number 2007-
3, the archive of Van Region CV.

28Board decision dated 11.03.2008 and number 2008-
1, the archive of Van Region CV.

by Recto-Vaginal Method in Cattle®. It was
detected that the Van Region CV organized the Cattle
Reproduction  Ultrasonography ~ Course  (17-
18/05/2012)31; sent a representative to the Bursa
Veterinary Student Congress (16-18/03/2013) and
organized the Animal Welfare Control and Danish
Practices Conference (20/03/2013)32,

Within the framework of TVMA's protocol with the
Red Crescent, it was determined that a veterinarian
was assigned from the chamber during the sacrifices,
and in 2011334 in the sacrifices made by citizens to
support the earthquake victims in Van?.

It was also determined that the chamber management
visited veterinary clinics at vatious times, trying to
find solutions to existing problems and participated in
clinical inspections with officials at the Ministry of
Food, Agriculture and Livestock3¢:37.

It was determined that Van Region CV did not carry
out any publication activities (1987-2016)3 and there
was only one disciplinary case in which the chamber
members are involved (1987-2016)%.

DISCUSSION AND CONCLUSION

The archives of TVMA and its chambers are
important in terms of illuminating the history of the
chambers of veterinarians. In previous studies, it is
mentioned that TVMA and Afyonkarahisar CV
archives are insufficient (Melikoglu and Kiziltepe
2008, Turkmenoglu 2019). Similarly, in this study, the
Van Region CV archive and TVHB’s Van Region CV
archive were found insufficient in terms of
documents related to the researched subject.

2Board decision dated 02.05.2015 and number 2015-
0, the archive of Van Region CV.

30Board decision dated 13.02.2016 and number 2016-
2, the archive of Van Region CV.

1 Outgoing paper dated 07.05.2012 and number 2012-
09, the archive of Van Region CV.

32Footnote 14.

3Board decision dated 01.11.2010 and number 2010-
5, the archive of Van Region CV.

3Footnote 14.

3QOutbound paperwork dated 31.10.2011 and number
365/1187, the archive of TVMA.

3 Auditing board report dated 2012-2014, the archive
of Van Region CV.

37Auditing board report dated 2014-2016, the archive
of Van Region CV.

38Footnote 5.

MOutgoing documents dated 20.02.2012 and
numbered 365/56, the archive of TVMA.
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Table 1. The members of the board of directors elected at the General Assemblies of the Van Region CV.

Years Head Secretary Accountant Members

1987 Nihat Mert Alev Bitgel Aziz Toker Abdurrahman Kilig Necmettin Harman
1989 Ismet Siikiiroglu B. Nadir Bildik Aziz Toker Abdurrahman Kili¢ Necmettin Harman
1992 Giirdal Dagoglu Sahabettin Yildiz Ismail Celik Yakup Akgtl Erol Baytok

1994 B. Nadir Bildik Nazmi Yildiz Aziz Toker Erol Baytok Bekir Karagan

1996 B. Nadir Bildik Dide Kiligalp B. Emre Teke Erol Baytok Yavuz Gérmen
1998 B. Nadir Bildik Duran Bolat Nazmi Atasoy Ali Belge Erol Baytok

2000 Y. Can Sancak Ayse Karaca C. Tayyar Ates Sahabettin Yildiz Volkan Dinler
2002 Y. Can Sancak Birgtl Giilerytiz H. Hiseyin Ant Sahabettin Yildiz Volkan Dinler
2004 Y. Can Sancak Sahabettin Yildiz Volkan Dinler Suheda Ceylan Kani Yayla

2006 Y. Can Sancak Sahabettin Yildiz Kani Kaya Suheda Ceylan Ozay Tlhan

2008 Y. Can Sancak Sahabettin Yildiz Kani Kaya F. Ramazan Istanbullugil Ozay 1lhan

2010 Y. Can Sancak Sahabettin Yildiz Ozgiir Isleyici Sakir Ertas Musa Cetin

2012 Y. Can Sancak Ozay 1lhan Ozgiir Isleyici Sami Yalcin Musa Cetin

2014 Nazmi Atasoy Logman Aslan Adem Diizgiin Musa Cetin Ali Tagdemir

2016 Logman Aslan Cumali Ozkan Mahmut Ekinci Mehmet Erkeg Yasin Demirhan
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Table 2. The grand congress delegates elected at the General Assemblies of the Van Region CV.

Years
1987
1989
1992
1994
1996
1998
2000
2002
2004
2006
2008
2010
2012
2014
2016

Members
Necmettin Harman, Nihat Mert
Ismet Siikiiroglu, Necmettin Harman
Fuat Odabagtoglu, Hiiseyin Karadag
Ali Belge, Fuat Odabasioglu, Hiiseyin Karadag, Huseyin Timurkan, Giirdal Dagoglu, Mehmet Cambazoglu
Bekir Karasan, Duran Bolat, Giirdal Dagoglu, Fuat Odabasioglu, Hiiseyin Karadag, Y. Can Sancak
Atanur Tezel, Birgil Giileryiiz, Fikret Karaca, Fuat Odabasioglu, Huseyin Karadag, Lokman Bayar
Birgil Gileryliz, Fuat Odabagioglu, H. Hiseyin Ar1, H. Hiseyin Dénmez, Hiseyin Karadag, Taylan Aksu
Abdurrahman Aksoy, Ali Belge, Ayse Karaca, C. Tayyar Ates, Duran Bolat, Thsan Keles
Dide Kiligalp, Duran Bolat, H. Hiiseyin Ari, Hiseyin Karadag, Ibrahim Yurdakul, Thsan Keles,
Dide Kiligalp, Duran Bolat, H. Hiiseyin Ar1, Hiiseyin Karadag, Thsan Keles, Ozgiir Isleyici
Abuzer Tas, Dide Kiligalp, Duran Bolat, H. Hiseyin Ar, Thsan Keles, C)zgﬁr i§leyici
Abuzer Tas, Bahattin Cak, H. Hiiseyin Ar1, Thsan Keles, Ozay IThan
Abuzer Tas, Bahattin Cak, Duran Bolat, H. Hiseyin Ari, Tuncer Cakmak
Abuzer Tas, Bahattin Cak, Ozay Ilhan, Taylan Aksu, Y. Can Sancak,
Abdullah Kaya, Abuzer Tas, I. Hakki Behcet, Ozay Ilhan, Siileyman Kozat, Y. Can Sancak
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Table 3. The members of the disciplinary committees elected at the General Assemblies of the Van Region CV.

Years
1987*

1989 Duran Bolat, Hayati Camas, Mehmet Gurkan

Members

1992 Duran Bolat, Hayati Camas, Mehmet Gurkan, Necmettin Harman, Zulmet Kurung
1994 Duran Bolat, Ismail Alkan, M. Serdar Deger, Suphi Deniz, Y. Can Sancak

1996 Ali Belge, Banur Boynukara, Cesim Akkol, Hiseyin Timurkan, M. Serdar Deger
1998 Aysegtl Bildik, Fatmagil Yur, Ferda Belge, Ismail Alkan, T. Zahit Agaoglu

2000 Bekir Karasan, Duran Bolat, Fatmagiil Yur, Hiilya Sagmanhgil, Yeter Deger

2002 E. Nurzen Bozkurt, Nihat Mert, Orhan Yilmaz, Suphi Deniz

2004 Ali Cinar, M. Akif Karsli, Nihat Mert, Orhan Yilmaz, Suphi Deniz

2006 Ismail Meral, Nihat Mert, Orhan Yilmaz, Reyhan Yildiz, Suphi Deniz

2008 Fatmagiil Yur, Logman Aslan, Mehmet Cambazoglu, Orhan Yilmaz, Yakup Akgiil
2010 Logman Aslan, M. Serdar Deger, Mehmet Cambazoglu, Yakup Akgtl, Zafer Soygtder
2012 Ali Aslan, Fatmagtl Yur, Fetih Gilytiz, Yakup Akgtil, Zafer Soygtider

2014 Duran Bolat, Hiiseyin Karadag, Ismail Alkan, Suphi Deniz, Yakup Akgiil

2016 Duran Bolat, Ismail Alkan, Mehmet Cambazoglu, Nazmi Atasoy, Yakup Akgiil

*Data for 1987 could not be found.

Table 4. The members of the auditors boards elected at the General Assemblies of the Van Region CV.

Years Members

1987*

1989 Ismail Celik, Y. Eray Ulu, Zulmet Kurung

1992 Birgiil Gilerytiz, Hiilya Sagmanlgil, Selim Giilbay
1994 Birgil Giilerytz, Ferda Belge, Hiilya Sagmanligil
1996 Birgtil Gulerytiz, Nazmi Atasoy

1998 Bekir Karasan, Giirdal Dagoglu

2000 Giirdal Dagoglu, M. Serdar Deger

2002 Fatmagiil Yur, M. Serdar Deger

2004 Fatmagiil Yur, M. Serdar Deger

2006 Fatmagiil Yur, M. Serdar Deger

2008 Abdullah Kaya, M. Serdar Deger

2010 Abdullah Kaya, Fatmagtl Yur,

2012 Abdullah Kaya, M. Serdar Deger

2014 M. Serdar Deger, Stileyman Kozat

2016 Abdullah Karasu, Ozgiir Isleyici

* Data for 1987 could not be found.

While Van Region CV had its own office from its
establishment until 2007, from this year it was
directed from the business address of the chamber
head. It can be said that the chamber's having an
independent office again in 20144 is a positive
development in terms of carrying out activities more
comfortably.

In a survey study published in 2003, on 94
veterinarians from 22 provinces in the Eastern and
Southeastern ~ Anatolian  Regions, operating in
different sectors, 63.8% (n:60) of the sample group
“does the chamber management work well?” 1t was reported
that they answered “u0” to the question (Ozen and
Ates 2003). The fact that various members stated that
they found the chamber activities insufficient in the

4Footnote 10-14.

Van Region CV general assembly of 20004 also
supports the above data. According to this data, it can
be said that the activities carried out by the chamber
and the expectations of its members do not exactly
match each other.

Contrary to the freelance veterinarians wishes that a
freelance head at the Van Region CV 2000 general
assembly, the all of the chamber heads have been
academicians since the said assembly (2000-2016)%2.
According to this result, it can be argued that
members other than academics did not find sufficient
support for the headship. However, there may be also
other reasons for this situation.

“Footnote 15.
“2Footnote 7, 15, 17.
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It has been reported that chambers in the provinces
of Samsun  (1969-2012), Kars (1989-2010),
Afyonkarahisar (1969-2017) and Aydin (1994-2020)
do not have any female head (Sanal and Melikoglu
Golet 2014, Krziltepe 2017, Turkmenoglu 2019, Kog
2020). Similarly, in this study, it was found that there
was no female head of Van Region CV (1987-2000).
This result may be a sign that it is not preferred for
female veterinarian members to be the head of the
chamber. However, other reasons may have also led
to this result.

It can be said that social decisions taken in the
chamber, such as visiting public institution chiefs
after the elections and celebrating important days for
veterinary medicine®3, contribute to the recognition
and effectiveness of the veterinary profession in the
society and the unity and solidarity of veterinarians.
The events held on important days for the profession
were also found in the rooms of Kars, Afyon and
Aydin  (Kizitepe 2017, Tirkmenoglu 2019, Kog
2020).

It can be stated that Van Region CV's decisions to
present a stethoscope to veterinary faculty students
who are ranked (1998) and to provide financial
support to veterinary student congresses held on
various dates* are positive in terms of encouraging
students. It has been reported that the Kars chamber
also carries out various activities for students
(Kizltepe 2017).

Similar to other chambers (Sanal and Melikoglu
Golet 2014, Krziltepe 2017, Tirkmenoglu 2019, Kog
2020), it can be argued that activities such as in-
service training, vocational courses and conferences
decided and organized by Van Region CV#%
contribute to the development of professional
knowledge and skills of veterinarians.

It can be said that the participation of the Van Region
CV in the inspections of veterinary clinics*%, as in the
Kars chamber (Kizitepe 2017), is important for
animal and public health.

According to the relevant legislation, trying to publish
professional publications is among the duties of the
chambers#’. Although the chambers of Kars (1989-
2017) and Aydin (1994-2018) published chamber
journal on various dates, it was determined that the
their publication activities did not show continuity
(Kaziltepe 2017, Kog¢ 2020). It has been reported that
the Afyonkarahisar Chamber has no publication acti-

vity (1968-2017) (Turkmenoglu 2019). Similarly, in
this study, it was found that Van Region CV had no
publication activity (1987-2016)%. It can be said that
this is a negative situation for the chamber.

Among the problems of the freelance veterinarians
discussed at the 4th Veterinary Medicine Congress,
there is also the sub-title of T the Fields Related to
Professional Ethics, the Chamber Board of Directors and the
Chamber Board of Disciplinary do not Work with, Sufficient
Efficiency’ (Anon 2018). The disciplinary committee of
Izmir CV, located in the Aegean Region, took 74
decisions (1992-2014) (Tong et al. 2014); Five
disciplinary cases were found in Afyonkarahisar CV
(1976-2017) (Turkmenoglu 2019). It has been
reported that the deontological-ethical rules on
respect and competition for the veterinary profession
in Turkey are mostly violated by self-employed
veterinarians in the FEastern and Southeastern
Anatolia Regions (Kiziltepe 2010). However, similar
to the evaluation of one case in Kars Region CV
(1989-2017) (Kizitepe 2017), only one disciplinary
case was found in Van Region CV#. This data may be
indicate that the Van CV disciplinary committee has
not been effectively operated for about the 30 years
since its establishment. There may also be other
reasons for this result.

As a result, beyond the shortcomings of Van Region
CV such as the lack of an adequate and regular
archive, the inactivity of the dignity council, and the
lack of publication activity in its about the 30 years
history (1987-2016); it can be claimed that it provides
benefits to animal health, animal husbandry,
vocational students, veterinarians and public health
within the framework of the training programs,
professional, scientific and social activities carried out
on various dates.

Conflict of interest: The author declares that there is
no conflict of interest.

Ethical Statement: This study is not subject to the
permission of HADYEK in accordance with Article 8
(k) of the “Regulation on Working Procedures and
Principles of  Animal  Experiments  Ethics
Committees”. In addition, the author declares that
Research and Publication Ethics are observed.

“Footnote 17.
“Footnote 21-24.
“SFootnote 26-32.
4“Footnote 36,37.
“Footnote 1.

4Footnote 5.
“Footnote 39.
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ABSTRACT

This study aimed to evaluate the protective effect of krill oil against nephrotoxicity caused by gentamicin.
Distilled water was given orally to the control and second groups (GI) for seven days while 500 mg/kg krill oil
was given to the third (GII), fourth (GIII) groups. In addition, isotonic saline was administered subcutaneously to
the control and GIII groups throughout the study, while 80 mg/kg gentamicin was administered to the GI, and
GII groups. Alanine aminotransferase (ALT) and gamma glutamyltransferase (GGT) peptidase, total cholesterol,
urea, and creatinine levels in plasma and, malondialdehyde (MDA) and total antioxidant status (TAS) levels in
both plasma and kidney tissue supernatant were evaluated. Histopathological changes in tubules and glomeruli
and vascular changes were evaluated by scoring. Urea level and ALT activity were found to be significantly lower
in the GII and GIII groups compared to the GI group (p<<0.001; p=<0.001). As a result, it was observed that
degenerative damage and glomerular changes in the tubule at the histological level mediated by oxidative stress
were consistent with the increase in ALT, urea, and MDA levels. In this respect, it is suggested that krill oil can be
used as a nephroprotective food supplement to contribute to treatment in cases of toxicity.

Keywords: Gentamicin, Kidney, Krill oil, Nephrotoxicity, Oxidative stress.

kkk

Siganlarda Gentamisin ile Indiiklenmis Oksidatif Stres Aracili Nefrotoksisiteye Karg1 Krill Yaginin
Koruyucu Etkisi

Oz

Bu calismada, gentamisin'in neden oldugu nefrotoksisiteye karst kril yaginin koruyucu etkisinin degerlendirilmesi
amagclandi. Calismada yedi giin boyunca oral yolla kontrol ve ikinci grubuna (GI) distile su verilirken, ticiinct
(GII) ve dordiincti (GIII) gruplarina 500mg/kg krill yagt verildi. Ayrica ¢alisma boyunca subkutan yolla kontrol ve
GIII gruplarina izotonik tuzlu su uygulanirken, GI ve GII gruplarina 80 mg/kg gentamisin uygulandi. Plazma
alanin aminotransferaz (ALT) ve gama glutamiltransferaz (GGT), total kolesterol, tire ve kreatinin diizeylerine,
hem plazma hem de boébrek doku siipernatindan ise malondialdehit (MDA) ve total antioksidan kapasitesi (TAS)
diizeylerine degerlendirildi. Histopatolojik olarak tubul ve glomeruluslardaki degisimler ile damarsal degisiklikler
skorlanarak degerlendirildi. Ure diizeyi ve ALT aktivitesi GI gruba gére GII ve GIII verilen grupta anlamlt
diizeyde distik bulundu (p<0.001; p=0.001). Sonug olarak, oksidatif stres aracilt olarak histolojik diizeyde tubulde
dejeneratif hasar ve glomerular degisikliklerin 6zellikle ALT, tdre ve MDA dizeyleri artistyla uyumlu oldugu
gbrildi. Bu bakimdan, krill yagt nefroprotektif bir gida takviyesi olarak toksisite durumlarinda tedaviye katki
saglamak icin kullanilabilecegi 6nerilmektedir.

Anahtar kelimeler: Bobrek, Gentamisin, Kril yagi, Nefrotoksisite, Oksidatif stres.
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INTRODUCTION

Aminoglycosides have been used for years in the
treatment of diseases in veterinary and human
medicine. These antibiotics are especially preferred to
treat diseases caused by bacteria resistant to other
antibiotics and gram-negative bacilli (Papich and
Riviere 2018). Gentamicin, which is included in this
class of antibiotics and is widely used in the treatment
of important diseases, is one of the causes of drug-
induced nephrotoxicity (Randjelovic et al. 2017).
Oxidative stress has been recognized as an important
contributing factor in some pathogenic processes that
affect the kidneys. This leads to the possibility of
using antioxidants to prevent nephrotoxicity
(Sahnoun et al. 1997, Knight 1998, Achatrya et al.
2013). It has been shown that gentamicin increases
the formation of reactive oxygen species (ROS) such
as hydroxyl radicals and hydrogen peroxides in the
kidney cortex and reactive nitrogen species, which
eventually lead to structural and functional
deterioration in the kidney (Balakumar et al. 2010).

Krill are zooplankton-shaped crustaceans that are
especially abundant in the North and South polar
seas. Krill is a sustainable source of omega-3
polyunsaturated fatty acids, particularly
docosahexaenoic acid (DHA), and eicosapentaenoic
acid (EPA) (Burri and Johnsen 2015). It also contains
very effective antioxidants such as krill oil, vitamins
(A and E), and astaxanthin (Cicero and Collett 2015).
Krill oil causes an anti-inflaimmatory response due to
omega-3 polyunsaturated fatty acids (EPA and DHA)
that are found in its structure (Kwantes and
Grundmann 2015). The consumption of these fatty
acids has been reported to contribute to the treatment
and prevention of diseases such as hypertension,
diabetes, asthma, depression (Celebi et al. 2017).

Supplementary foods widely used in recent years;
have been known to have a protective and preventive
effect against most diseases (Halsted 2003, Ozden et
al. 2021). It is important to find the mechanism or
substances that will reduce the nephrotoxicity caused
by gentamicin. In this study; nephroprotective effects
of krill oil against gentamicin-induced nephrotoxicity
have been investigated by evaluating the damages
caused by gentamicin after being metabolized and the
protective effects of krill oil on the kidney damage
were also determined.

MATERIAL AND METHOD

Animals

Twenty-four Sprague-Dawley (8 - 12 weeks old) male
rats with an average weight of 180 - 220 grams were
used in the study.

Animal Experimental Protocol

The animals used in this study were randomly
selected and divided into 4 groups with 6 rats in each.

The first group was the control group and was
administered sterile distilled water orally and
physiological isotonic saline subcutaneously for seven
days. In the GI group, sterile distilled water was given
orally and 80 mg/kg gentamicin (Gentavet %10®,
Vetas, Turkey) was administered subcutaneously for
seven days (Matsushita et al. 2011, Dungca 2016).

The GII and GIII groups were given oral 500 mg/kg
krill oil (Krilom® ultra krill oil, Tabilag, Turkey) for
seven days (Yeral et al. 2019). While 80 mg/kg
gentamicin was administered subcutaneously to the
GII for 7 days, physiological isotonic saline was
administered subcutaneously to the GIII. 24 hours
after the seventh-day applications; rats were
anesthetized [10 mg/kg xylazine (Xylazinbio 2%®,
Bioveta, Czech Republic), 90 mg/kg ketamine
(Vetaketam®, Vetagro, Poland), intraperitoneal]
blood was drawn from Vena cava caudalis. After
blood collection, animals were sacrificed and kidney
tissue was taken.

Sample Collection and Biochemical Analysis

Blood samples taken from rats were centrifuged at
3000 rpm for 10 minutes at 4 °C, and their plasma
was separated. ALT and GGT activities, total
cholesterol, urea, and creatinine (Abs, Turkey) levels
in plasma were determined with commercial test kits
in a spectrophotometer device (Shimadzu UV 1700,

Japan).

Distilled water was used to remove the blood and
similar residues from the kidney tissue and then
washed with cold 0.9% NaCl and dried with gauze for
the analysis of oxidative stress parameters. Dried
tissues were wrapped in aluminum foils and stored at
-80 °C. During preparation for the analysis, the
kidney tissue was weighed approximately 0.5 g on a
precision balance and 1/10 phosphate buffer (pH 7.4)
was added. Firstly kidney tissues were divided into
small pieces with a glass teflon homogenizer.
Afterward, it was homogenized for 10 seconds on the
ice, kept for 30 seconds, and homogenized using an
ultrasonic homogenizer 5 times for a total of 50
seconds. Tubes containing homogenate were
centrifuged at 13000 rpm for 10 minutes and the
supernatants were obtained. MDA levels in plasma
and tissue supernatant were determined by the
method of Buege and Aust (1978) by measuring in a
spectrophotometer device (Shimadzu UV 1700,
Japan) at a wavelength of 536 nm. TAS levels in
plasma and kidney tissue supernatant were
determined with commercial test kits (Rel Assay
Diagnostics, Turkey) with a microplate reader
(Thermo Scientific™ Multiskan, UK) (Erel, 2005).

Pathological Examinations
Kidneys were examined according to macroscopic
evaluation criteria dimension, shape, lesional
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distribution, color, texture, and all tissue samples were
fixed in 10% buffered formalin for 48 hours. After
the fixation, the tissues were treated with graded
ethanol and xylol series (Leica, TP1020, Germany)
and blocked in paraffin (Leica 1150H, Germany).
Five um thickness sections were cut at rotary
microtome (Shandon, AS320, UK). From paraffin
blocks, sections were stained according to the
hematoxylin-eosin (H&E) staining procedure (Luna
1968) and evaluated under a digital optical light
microscope, and images were taken with a camera
attachment (Olympus BX51digital microscope, DP25
camera  attachment,  Japan). For  scoring
histopathological findings, a number will be obtained
by counting 10 fields at 400x magnification (10
HPTs). Counted fields were getting proportioned and
stated as a percentage (%0). According to density of
findings, scores were semiquantitatively performed as
(: no finding 0-10%, (+): mild 10-30%, (++):
moderate: 30-50%, (+++) strong: >50%.

Statistical Analysis

Statistical analyzes of the data were performed with
the SPSS 25.0 package program (SPSS Inc., Chicago,
USA). First of all, to determine the appropriate type
of analysis, it was determined whether the data
showed a normal distribution (Shapiro-Wilk test).
Parametrically distributed parameters (parametric)

were analyzed with a one-way ANOVA test, and
Duncan's test was performed when F values were
significant. In the statistical evaluation, the p=<0.05
level was accepted as an indicator of significant
difference. Data were given as mean+standard error

(X+SE).
RESULTS

Biochemical Parameters

Plasma biochemical parameters of the groups were
given in Table 1. Plasma GGT activity was
numerically decreased in the GII and GIII groups
compared to the GI group, but there was no
statistical difference (p>0.05). ALT activity was found
to be significantly lower in the GII and GIII groups
compared to the Gl group (p=0.001). Total
cholesterol levels were found to be significantly
higher in the GI and GII administered group
compared to the control group (p=0.001). Plasma
urea levels were significantly decreased in the GII and
GIII groups compared to the GI and control groups
(p<0.001). Plasma creatinine levels were found to be
increased in the GI and GII groups compared to the
control group (p<0.01).

Table 1. Some plasma biochemical parameter levels in rats applied with gentamicin and krill oil (n=0)

Parameters Control group Gentamicin Gentamicin + Krill oil group P
© group (GI) Krill oil group (GIII)
(GII)
ALT (U/L) 62.37£4.97b 71.14£6.76 56.27+2.80> 39.92%2.47¢ =0.001
GGT (U/L) 6.87%£1.35 8.22%0.70 7.65%0.67 7.43%0.58 >0.05
Total
Cholesterol 150.49£12.32b 222.12+20.002 211.16%9.69- 159.39£4.59b =<0.001
(mg/dl)
Urea (mg/dl) 41.2910.54 42.0110.432 38.94%0.57° 36.62£0.65¢ <0.001
Creatinine 0.51%0.12b 1.03£0.11» 0.99£0.021~ 0.76£0.05%> <0.01
(mg/dl)

abe: The difference between values with different letters on the same line is statistically significant (p<0.01; p<0.001;

p<0.001).

Oxidative Stress Parameters

It was determined that plasma MDA levels increased
numerically in the GI group compared to the control
group, but there was no statistically significant
difference, while it decreased significantly in the GIII
group (p<0.05). Plasma TAS levels decreased

numerically in the GI group compared to the control

group, but there was no statistically significant
difference  (p>0.05). Plasma MDA and TAS
parameters of the groups are given in Table 2.
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Table 2. Plasma MDA and TAS levels in rats applied with gentamicin and krill oil (n=6)

Parameters Control group Gentamicin Gentamicin + Krill  Krill oil group P

©) group (GI) oil group (GII) (GIII)
MDA 1.20 £ 0.042 1.27 £ 0.0712 1.13% 0.053b 1.03 £0.017» <0.05
(nmol/L)
TAS 0.74%0.08 0.45%+0.11 0.61%£0.07 0.69%£0.07 >0.05
(mmol/L)

ab: The difference between values with different letters on the same line is statistically significant (p<<0.05).

The kidney tissue MDA and TAS parameters of the
groups are given in Table 3. It was determined that
kidney tissue MDA levels increased numerically in the
GI and GII groups compared to the control group,
but decreased numerically in the GIII group, but
there was no statistically significant difference
(p>0.05). There were numerical increases in renal
tissue TAS levels in the other groups compared to the
control group (p>0.05).

Macroscopical Findings

In GI group, kidneys were congested and swollen. In
GII group, kidneys were mottled (integration of both
partly hyperemic and pale areas) in appearance. In
GIII group and control group, kidneys were normal
in appearance at all animals.

Table 3. Renal tissue MDA and TAS levels in rats applied with gentamicin and krill oil (n=6)

Parameters Control group Gentamicin Gentamicin + Krill  Krill oil group P
©) group (GI) oil group (GII) (GIII)

MDA

(nmol/g-wet 6.02 £ 0.66 9.77 £ 3.45 7.06x 0.88 5.32 £0.55 >0.05
tissue)

TAS

(mmol/g wet 1.11+0.21 1.25%0.09 1.36+0.07 1.44+0.18 >0.05

tissue)

Histopathological Findings

In the control (C) group, the only vasculature changes
including hyperemic vessels were observed in a few
areas in all cases. In GI group, degenerative and
necrotic tubules were encountered in many fields.
Tubule cells included cytoplasmic vacuolation, which
was not stained. Some of the cells were karyopyknotic
and/or karyolytic in appearance. Glomerular
podocytes were hyperplastic and active. Bowmann
capsules were filled and the glomerular bodies were
enlarged in many fields in all cases of this group.
There were a few macrophage and lymphocyte
infiltration in a case. While there was no infiltration in
other cases. Hyperemic vessels and vasculature
changes including, the fullness of erythrocyte, vessel
enlargement, and perivascular edema were common
in every field in all cases. There were neither fibrotic
changes nor inflaimmation apart from one case. The
case was commented irrelatively from gentamicin
toxicities.

In GII group, tubular degeneration was milder than
GI group. There was no necrosis in tubule

epitheliums apart from one case. The cases included
necrosis in a few tubules in a restricted microscopical
field. Glomerular reactions including podocyte
activation, filling of Bowman capsule, etc. were
milder. However, hyperemic vessels were common in
every field as being in the previous GI group.
Inflammation and fibrosis were not developed in any
cases.

In GIII group, tubular degeneration was milder than
being in the previous group. There were no necrotic
changes in tubule epitheliums. Inflammation and
fibrosis were not encountered in all cases. Glomerular
reactions were almost the same as being GII group.
Hyperemic vessels were common in five cases of this
group. The vasculature reaction was milder when
compared with previous groups. Semiquantitative
scores in kidney histopathology according to
experimental groups were illustrated in Table 4.
Histopathological findings of experimental groups
were illustrated in Figure 1.
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Table 4. Semiquantitative scotes in kidney histopathology according to experimental groups (n=06)

Control group Gentamicin Gentamicin + Krill oil group
©) group Krill oil group (GIII)
(GI) (GII)

Glomerular atrophic -(6/6) +(2/6) -(1/6) -(3/6)
++(4/6) -/+(2/6) -/+(@3/6)
+(2/6)
+/++(1/6)
Tubular degeneration -(6/6) +(1/6) -(1/6) -/+(6/6)
++(5/6) -/+ (4/6)
+/++ ‘1 / 6‘
Inflammatory cell -(6/6) -(5/6) -(6/6) -(6/6)
infiltration -/+(1/6)

Fibrosis -(6/6) -(6/6) -(6/6) -(6/6)

Mean for degeneration-necrosis and Podocyte activation. (-): no findings, (+): mild: in a few microscopic fields,
(++): in many microscopic field, (+++): all microscopic fields for other findings including tubular and glomerular
changes, hyperemia, inflammation, edema, fibrosis.

N '/K‘ Y , - ; ( oljinge) )

Figure 1: Histopathological findings of the experimental group. Degeneration in tubule epithelium (arrows). GI:
Gentamicin group, GII: Gentamicin and krill oil group, GIII: Krill oil group, C: Control group, H&E, x400
magnification.
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DISCUSSION

Gentamicin, an aminoglycoside antibiotic, is one of
the most important antibiotics used to treat serious
infections caused by gram-negative bacteria (Jiang et
al. 217, Hayward et al. 2018). Especially due to the
increase in the clinical use of these antibiotics, toxic
conditions such as nephrotoxicity occur (Vargo and
Edwards 2014). To significantly reduce this toxic
effect of gentamicin, the use of various substances or
agents is required (Cuzzocrea 2002, Khan et al. 2009,
Quiros et al. 2011). Therefore the effect of krill oil, a
food supplement, against kidney damage caused by
gentamicin was investigated.

Many animal studies have been conducted with Krill
oil in terms of these beneficial properties. Studies
with krill oil have indicated therapeutic beneficial
effects in cardiac infarction, obesity, depression,
chronic low-grade, and ulcerative inflammation. It has
been reported that LC n3 PUFA in krill oil regulates
inflammatory C-reactive protein and cytokines levels,
and decreases plasma triglycerides with phospholipids
(Hung et al. 2001, Buang et al. 2005, Winther et al.
2011, Schneider et al. 2010, Leslie et al. 2015). It also
contains astaxanthin, which is an antioxidant and a
fat-soluble carotenoid (Kwantes and Grundmann
2015). In this study, it was observed that gentamicin
regressed the damage in the kidney tissue, thus these
results support the hypothesis of the presented study.

Ramasamy et al. (2017) investigated the protective
effect of soybean oil against gentamicin (80 mg/kg)
induced nephrotoxicity in a study on rats. In their
study, they reported that urea and creatine levels
increased in the gentamicin applied group, whereas
urea and creatine levels decreased in the soybean oil
and gentamicin given groups. They stated that the
decrease in urea and creatine levels was due to the
antioxidant effect of soybean oil. Similarly, in this
study, it was found that krill oil reduced the increase
in urea and creatine levels caused by gentamicin. The
increase in urea and creatinine levels in the group
given gentamicin is probably due to the decrease in
glomerular filtration due to degenerations in the

kidney (Hur et al. 2013).

Ataman et al. (2018) investigated the effect of
fucoidan against gentamicin-induced nephrotoxicity
on rats and reported that total cholesterol and ALT
levels increased in the gentamicin given group,
whereas total cholesterol and ALT levels decreased in
the fucoidan and gentamicin given groups. Consistent
with the aforementioned study, the presented study
found that krill oil reduced the elevation in total
cholesterol and ALT levels caused by gentamicin.

It is known that gentamicin plays a significant role in
kidney damage by increasing ROS production (Said
2011, Tavafi and Ahmadvand 2011). Sandhya and

Varalaxmi (1997) found a significant reduction in
kidney GPx, GSH, SOD, and catalase activities in rats
administered 100 mg/kg gentamicin. In addition, they
also observed an increase in the production of MDA,
the end product of lipid peroxidation, in the kidney.
In the presented study, MDA levels increased in the
kidney, but it was not found to be statistically
significant.

In this study, the plasma TAS level was decreased
consistently with the study of Acharya et al. (2013)
who showed that serum TAS levels decreased in rats
administered 70 mg/kg (im) gentamicin. TAS
provides a guideline for an individual's ability to resist
oxidative stress.

Although the mechanism of gentamicin-induced
nephrotoxicity cannot be  explained, several
researchers have reported that damage directly caused
by Gentamicin is a class of drugs that can cause the
formation of ROS. MDA causes a decrease in the
polyunsaturated fatty acids, which act as a substrate
for free radicals.

Many studies have confirmed a link between
oxidative stress and mnephrotoxicity. It has been
reported that deterioration in renal function is
accompanied by either an increase in creatinine and
urea levels or an increase in renal tissue MDA levels,
which indicates lipid peroxidation (Cuzzocrea et al.
2002, Atessahin et al. 2003). Many mechanisms have
been proposed to explain gentamicin toxicity, it has
been suggested that nephrotoxicity causes oxidative
stress and therefore antioxidant therapy is required to
prevent it (Cuzzocrea et al. 2002, Atessahin et al.
2003, Du and Yang 1994, Walker et al. 1999). Ulutas
et al. (2000) investigated the effect of allopurinol on
gentamicin-induced nephrotoxicity in rats. They
found that gentamicin increased MDA levels in
plasma. In this study, it was found that krill oil
numerically reduced the increase in plasma MDA
level caused by gentamicin.

Karakoyun et al. (2009) reported that gentamicin (80
mg/kg) increased the MDA level in rat kidney tissue
and halofuginone reduced this increase. The
presented study is consistent with the aforementioned
study, and it was found that krill oil numerically
reduced the increase in MDA level in kidney tissue. A
study on rats investigated the antioxidant effect of
date fruit extract against gentamicin-induced
nephrotoxicity. In this study, they reported that the
TAS level that gentamicin decreased in the kidney
tissue, increased the date extract (Celik and Irak
2018).

Krill oil contains a very powerful natural antioxidant
called astaxanthin, which gives it its red color. Studies
on astaxanthin in previous years have been examined
and it has been proven that astaxanthin has many
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beneficial biological effects, including suppression of
carcinogenesis in some cancer types such as bladder
and colon cancer, prevention of cardiovascular
diseases,  protection  against free  radicals,
strengthening and modulation of the immunological
system (Pashkow et al. 2008, Higuera-Ciapara et al.
20006, Tripathi and Jena 2010).

The histopathological results of this study support the
biochemical findings. Podocyte reactions and
glomerular atrophy in the glomerulus against toxicity
were evident in almost all areas in the gentamicin
administered group alone, even if they were
moderately severe. In some cases, it was observed
that the glomerulus filled Bowman's space, albeit
slightly. Another reflection of kidney damage is
moderate degenerative and necrotic damage to the
tubular epithelium in the cortical region in almost
every case. It is thought that these develop after the
severe vascular damage observed in each case in the
study. Catabolic products and free radicals may cause
stress as a result of the lack of oxygenation in the
region. Because gentamicin causes cytotoxicity in the
cells of the tissues where it is metabolized (Hung et al
2001, Schneider et al 2010).

Gentamicin is taken into the cytosol by endosomes
and when it reaches a certain level, the structure of
the cell membrane is deformed and gentamicin
disperses into the cytoplasm and then goes to the
mitochondria (Regec et al. 1989, Morales et al. 2010).
It prevents energy production by disrupting oxidative
respiration in mitochondria. Thus, free radicals
gradually accumulate in the environment and initiate
apoptotic  mechanisms, leading the cell to
degeneration and then to necrosis (Cuzzocrea et al.
2002, Peyrou et al. 2007).

High doses of gentamicin injection induce the
reaction of the Bowman's capsule of the glomerulus
(enlargement, necrosis of the epithelium lining the
capsule, and lysis of the capsule) and cause a change
in the level of glomerular filtration. Alterations are
characterized by cell death, especially in the proximal
tubular epithelium. As a result of these, absorption
and secretion disorders begin in the filtration of urine
(Regec et al. 1989, Peyrou et al. 2007, Li et al. 2009,
Fauzi et al. 2020).

Fauzi et al. (2020) mentioned that inflaimmatory
changes increase with the increase in the dose (20-50
mg/kg/CA), especially around the proximal tubules,
in the kidneys of animals to which gentamicin is
administered. In this study, glomerular reactions were
noted, but no further changes such as lysis or necrosis
in the glomeruli were encountered. The information
that the proximal tubule epithelium in the cortex is
affected by the tubules is overlapping with our study.
However, inflammatory changes reported by Fauzi et
al. (2020) were noted in a few foci in only one case. In

our study, 80mg/kg dose of gentamicin was applied.
In this regard, the effects of the reported doses and
the gentamicin dose of our study on the inflammatory
response seem to be independent of each other.
According to the literature review, since the inhibitory
effects of nephrotoxicity with Kirill oil were not
examined, it was concluded that this study was the
first evaluation. In this study, it was observed that
krill oil reduced the negative effects of glomerulus
and tubules induced by gentamicin and it remained at
a low level in scoring because the lesions were not
seen in all areas. However, there is no literature on
the subject that glomerular podocyte activation and
mild atrophic changes may occur in half of the cases
when krill oil is applied alone.

In our study, vascular changes related to hyperemia
were noted in all three experimental groups except
for the control group. In this context, it is seen that
when krill oil is applied alone, it has a slightly
hyperemic effect on the glomerular capillaries and
interstitial capillaries. These hyperemic changes were
observed to be more severe in combined applications
with gentamicin, on the other hand, it was observed
that in some cases it was milder than when
gentamicin was administered alone. It is thought that
krill oil reduces oxidative stress and increases a load
of erythrocytes, possibly by triggering vascular
mediators in the vessels to provide oxygenation to the
region. This may be due to the possibility of stopping
the damage in the oxidative respiration cascade
formed in the mitochondria and protecting the tissue
integrity in this way. It was concluded that more
detailed research should be done specifically on the
subject.

CONCLUSION

As a result, it was observed that damage and
glomerular reactions in the tubule at the histological
level mediated by oxidative stress were especially
consistent with the increase in plasma MDA, ALT,
creatinine, and urea levels. In this respect, krill oil is
an effective biological product to prevent damage to
kidney tissue and protect kidney tissue. In this, krill
oil can be a nephroprotective food supplement that
may contribute to the treatment of toxicities.
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ABSTRACT

It was aimed to determine the current general structure of purebred Kivircik sheep enterprises, main issues of
breeders, and their expectations from the authorities. A questionnaire was applied to farmers in 47 enterprises
regarding sheep breeding and vatious measurements/observations were conducted in the sheepfolds. It has been
determined that most of the breeders had a near-lifetime sheep breeding experience and many family members
contribute to the breeding. The most commonly used roughage was dry pasture grass and straw, and factory feed
and wheat were mostly preferred as concentrate feed. As a result of the study, the amount of area per mother
sheep (0.704) and rootstock sheep + one lamb (1.260) was found to be insufficient. Most reported diseases were
Bluetongue (45.65%), respiratory system diseases (30.43%) and enterotoxaemia (10.87%) for sheep, and
diarrhea/digestive system (45.65%) and respiratory system diseases (36.96%) for lambs. While neartly half of the
breeders stated that they were satistied with sheep farming, the vast majority (81%) stated that they would
continue to breed. Most important problems stated by the farmers were feed prices, low product prices,
diseases/deaths, finding a shepherd, lack of organization. Most important expectations from authorities wete
stated as solutions for health issues, marketing problems, increasing product prices and financial support.

Keywords: Breeder expectations, Kirklareli, sheep breeding, structural characteristics
sokok

Kirklareli'nde Saf Kivircik Irki Koyun Yetigtiriciligi Yapan Igletmelerin Yapisal Ve Teknik Ozellikleri

oz

Yiuritilen calismada saf Kivircik koyun isletmelerinin mevcut genel yapisinin, yetistiricilerin temel sorunlarinin ve
yetkililerden beklentilerinin belitlenmesi amaglanmustir. 47 ciftlikte koyun yetistiriciligi ile ilgili anket uygulanmis
ve agillarda ¢esitli Oleimler/gozlemler yapilmistir. Yetistiricilerin  ¢ogunun yasam boyu koyun yetistirme
tecritbesine sahip oldugu ve bir¢ok aile diyesinin koyun yetistiriciligine katkida bulundugu tespit edilmistir. En stk
kullanilan kaba yem kuru mera otu ve saman olup, kesif yem olarak daha ¢ok fabrika yemi ve bugday tercih
edildigi gbzlenmistir. Calisma sonucunda belitlenen ana¢ koyun (0.704) ve anag¢ koyun + bir kuzu (1.260) basina
dusen alant miktatlart yetersiz bulunmustur. Yetistiriciler tarafindan en sik bildirilen hastaliklar koyunlar icin Mavi
dil (%45.65), solunum sistemi hastaliklart (%30.43) ve enterotoksemi (%10.87) ve kuzular icin ishal/sindirim
sistemi  (%45.65) ve solunum sistemi hastaliklart (%36.96) olmustur. Yetistiricilerin yaklagik yarisi koyun
yetigtiriciliginden memnun olduklarini belirtitken, buylk cogunlugu (%81') yedstiricilik yapmaya devam
edeceklerini beyan etmistir. Yetistiriciler karsilastiklari en 6nemli sorunlart yem fiyatlarinin yiksek, drin
fiyatlarinin ise distiik olmasi, hastaliklar/6lumler, coban bulamama ve 6rgutlenme eksikligi olarak belirtmislerdir.
Yetistiriciler, yetkililerin ¢6zim getirmesine ihtiya¢ duyduklart en énemli konularin; saglk sorunlarinin ¢ézimi,
pazar sorununun ¢6zimd, triin fiyatlarinin ve desteklerin artirilmasi seklinde ifade etmislerdir.
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INTRODUCTION

Sheep breeding in Turkey is generally conducted
extensively by villagers, in the form of traditional
small family businesses, and largely based on natural
pastures in which the nutritional needs of animals are
often not adequately met. Additionally, many diseases
such as brucellosis, foot-and-mouth disease, ecthyma,
enterotoxaemia also cause significant losses in sheep
breeding. Therefore, the maintenance, feeding and
housing conditions that are widely applied in the
country result in low productivity and producers
cannot earn a sufficient income (Anonymous 19806).
Factors such as high feed costs, extreme fluctuations
in lamb and milk prices, inadequacy of subsidies and
supports, inability of breeders to matket their
products at affordable prices, and difficulties in
obtaining shepherds/workers negatively affect the
sustainability of sheep breeding, especially in recent
years. In this context, many breeders gave up sheep
breeding and migrated to big cities; and this reduced
the potential for animal food production. However,
in Turkey, which has a rapidly increasing population,
the need for animal-based foods is increasing day by
day and meat imports are preferred because of
insufficient domestic production. This framework
indicates that to prevent the transitioning of sheep
breeders from a producer position to a consumer
position, various socio-economic conditions should
be provided to have a sustainable sheep breeding in
their villages. Therefore, primarily, it is necessary to
examine the existing structural features of sheep
breeding deeply, identify problems and develop
suggestions for the solution of these problems.
Kirklareli province offers animal breeders the
opportunity to graze their animals in the pasture for
most of the year with its rich forest and pasture
opportunities. For this reason, sheep breeders prefer
to use natural food sources for their animals as long
as possible. In seasons when climate and pasture
conditions are suitable, lambs are grazed together
with their mothers in pasture and are tried reaching
slaughter maturity without extra feeding. Kivircik
breed, which is widely grown in Bulgaria, Greece, and
in Turkey (mostly in Marmara Region (especially in
Thrace, Bursa, Balikesir and Canakkale) and some
provinces of the Aegean Region (Manisa, Izmir and
Aydin)), stands out with its thin tail and tasty meat. It
is a sheep breed that is well adapted to the climatic
conditions of the aforementioned region (Ekiz et al.
2009, Ekiz et al. 2021).

The Istranca mountains, which cover a significant
part of Kirklareli, and the rich plant diversity in the
region contribute to the Kivircik breed having more
delicious meat compared to other indigenous sheep
breeds. Although the Kivirctk breed is at the
forefront with its superior meat quality, the milk
obtained from the Kivircik sheep is marketed to
many large milk and dairy products processors in
Thrace and is converted into many products,

especially white cheese and sheep yogurt. In the past
years, it was aimed to increase milk and fertility of
Kivirctk and by crossing some culture breeds,
Thrkgeldi and Tahirova genotypes were created. The
dissemination of these genotypes in public herds
turned into uncontrolled crossbreeding over time and
a great decrease was observed in the pure Kivirck
population. However, the purest specimens of the
Kivircik breed continue to exist in Kirklareli, because
the animal circulation is lower compared to other
provinces in the Marmara region and that breeders
prefer to breed pure Kivirctk instead of
crossbreeding. The Kivircik breed has been taken
under protection by the public, by the project of
“Breeding of the Kivircik breed in the hands of the
people” carried out by the Ministry of Agriculture and
Forestry.

Many survey studies have been conducted to
determine the socio-economic, structural, and
technical characteristics of sheep breeding enterprises
in different provinces of Turkey and to determine the
problems of sheep breeding (Ayvazoglu Demir et al.
2015, Bilginturan and Ayhan 2009, Bostanct 20006,
Ceyhan et al. 2015, Dellal et al. 2002, Gezer 2010,
Kandemir et al. 2015, Karakus and Akkol 2013,
Koyuncu et al. 2006, Tufek¢i and Oflaz 2015).
However, no research has determined the structural
characteristics and problems of sheep breeding in
Kirklareli. In this study, it was aimed to reveal the
general characteristics of the pure Kivircik sheep
breeding enterprises in the villages of Kirklareli city
centre, herd management practices, the current
situation of the sheep shelters, the main problems of
the breeders and their expectations from the
authorities.

MATERIAL AND METHODS

The data used in the study were obtained from 47
purebred Kivirctk farms in  Kirklareli. Recently,
because of uncontrolled crossing studies, the number
of pure Kivircik farms has decreased considerably. In
the study, all sheep farms raising pure Kivircik sheep
in the villages of Kirklareli city centre were
determined as the target population. In this context,
all enterprises involved in the "Breeding of the
Kivircik breed in the hands of the public" project
conducted by the Ministry of Agriculture and
Forestry, and one enterprise that took part in the
"On-Site Protection and Development of Pet Genetic
Resources National Project” was visited.

Additionally, Kirklareli Sheep and Goat Breeders'
Association visited other businesses that stated to
breed pure Kivircik, and 5 businesses outside the
scope of the above-mentioned Ministry of
Agriculture and Forestry projects were included in the
research. The study was conducted in April-May
2015. The questions asked by the researchers in the
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face-to-face interviews with the sheep breeders and
the data gathered during the observations and
measurements made in the shelters are given below:

A. Demographic information of breeders: Age of the
breeder, number of households, experience in sheep
farming, education level, source and number of the
shepherds

B. General characteristics of the businesses: Business
structure, barn ownership, agricultural and livestock
activities performed in the enterprise

C. Herd composition and size: Number of sheep and
rams in the flock, number of yearlings, number of
sheep per ram

D. General feeding schedule and pasture usage: Which
months of the year the sheep and the rams are taken
to pasture, which months of the year the sheep and
the rams are fed in the barn, which forages and
concentrates are used, where the forages and
concentrates are obtained from.

E. Shelter characteristics and conditions: Shelter
structure type, shelter age, shelter location, wall, roof
and floor materials, ventilation type, shelter
dimensions, presence of sections inside the barn
(birth chambers, lamb compartments, breeding herd
section, yard usage), floor area per animal and per
sheep in the barn.

F. Health/liveability problems, herd health
management and shelter hygiene practices: Diseases
seen in the enterprise last year, frequency and causes
of aborts, number of lambs died until weaning, lamb
death causes, usage of internal/external parasitic
pesticides, body and foot bath use, barn disinfection,

lameness frequency in the herd, frequency of hoof
care and control, frequency of mastitis in the herd,
management of placenta and umbilical cord care, wild
animal attack status, records kept by breeders.

G. Opinions of breeders about sheep breeding:
Reasons for breeders to continue sheep breeding,
Change in the amount of sheep in the last five years,
level of satisfaction with sheep farming, the most
important problems of the breeders and their
expectations from the authorities, personal future
predictions about sheep farming.

Statistical analysis

Data collected from Kivirctk sheep breeders in
Kirklareli through a questionnaire were arranged in
the Microsoft Excel program, and SPSS 13.0 program
was used for descriptive statistical analysis of the
gathered data. The findings obtained in the study
were presented as “the frequency and rate of
obsetvation” or “mean value and standard deviation”.

RESULTS

The general characteristics of the breeders and the
sheep farms are presented in Tables 1 and 2. It was
observed that the majority of breeders (53.19%) are
between the ages of 41-60, the average age of the
breeders was 45, the average experience in sheep
breeding was 39.18 years, and more than half of them
were primary school graduates. While most of the
breeders in the study stated that family members
(44.68%) were working as shepherds, also, it was seen
that the second most common shepherd practice was
permanent workers (21.28%) employed in addition to
family members. It has been reported that mostly 2 to
4 shepherds are used in the farms investigated in the
study.
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Table 1. General characteristics of the surveyed breeders.

Traits N %
Age of the breeder 47
20-40 15 31.92
41-60 25 53.19
60+ 7 14.89
Number of households 47
2 4 8.51
3 5 10.64
4 10 21.28
5 11 23.40
6 7 14.89
7+ 10 21.28
Years of experience in sheep farming 47
<10 7 14.89
11-20 4 8.51
21-30 11 23.40
31-40 13 27.66
41+ 12 25.53
Level of education 47
Literate 1 2.13
Primary school 28 59.57
Secondary school 10.64
High school 19.15
Bachelor and above 8.51
Shepherd source 47
Family only 21 44.68
Family + permanent worker 10 21.28
Family + hired / seasonal worker 12.77
External permanent worker only 19.15
Permanent worker + seasonal worker 213
Number of shepherds 47
1 4 8.51
2 17 36.17
3 9 19.15
4 10 21.28
5 2 4.26
6+ 5 10.04
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Table 2. General characteristics of the surveyed sheep farms

Shelter Features N %
Enterprise structure 47
Small family business in/near the village 29 61.70
Small family business in the forest 13 27.66
Large-scale enterprises 5 10.64
Barn property 47
Owned 42 89.36
In partnership 0 0.00
Rented 5 10.64
Plant production status 47
No 8 17.02
Yes 39 82.98
Grown plants* 47
Wheat 35 39.74
Barley 20 51.28
Triticale 18 46.15
Corn 15 38.46
Oat 13 33.33
Sunflower 8 20.51
Rye 7 17.95
Vetch 7 17.95
Clover 1 2.56
Other livestock activities 47
Does not breed other animal species 8 17.02
Breeds other animal species 39 82.98
Other animal species *# 39
Beef cattle 3 7.69
Dairy cattle 27 69.23
Water Buffalo 2 5.13
Goat 37 94.87

* The surveyed breeders were given the opportunity to specify more than one choice.
# It refers to other animal species bred by 39 enterprises that breeds other animals.

61.70 % of the 47 businesses in the project were small
family businesses in/around the village, 27.66% were
small family businesses in the forest, and 10.64%
were large-scale enterprises. The average number of
Kuvircik sheep in the farms included in the study was
287.94, the number of Kivircik rams in the stock herd
was 10.26, the number of rams used for the first time
in breeding was 2.38, and the number of sheep per
ram was 31.75 (not presented in the tables). It has

been stated that 89.36% of the barn ownership
belongs to the breeders themselves, most the
breeders also produce crops in addition to sheep
breeding, and the most planted products were wheat,
batley, corn, triticale, sunflower and oats. It has been
observed that approximately 83% of the breeders
raise other animals besides sheep. It was seen that
goats (94.87%) were the most common species bred
as a secondary animal in Kivirctk herds in Kirklareli,
followed by dairy cattle farming (69.23%).
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Table 3. The duration of pasture usage in the surveyed farms.

Pasture usage features Mean SD
The number of months in which the ewe sheep are taken to pasture 11.36 1.39
Number of months in which ewe sheep are fed only based on pasture 7.22 1.69
Number of months in which the rams were taken to pasture 10.05 2.72
Time spent on pasture in winter, hours/day 6.59 1.25
Time spent on pasture in summer, hours/day 12.03 1.88

Table 4. The roughage and concentrate feeds used in the farms and their supply types.

Feeds N %
Forages* 47
Straw 42 89.36
Dry clover grass 10 21.28
Dry pasture grass 44 93.62
Corn silage 19 40.43
Beet pulp 19 40.43
Vetch 6 12.77
Concentrates* 47
Factory feed 41 87.23
Barley 38 80.85
Wheat 40 85.11
Sunflower 1 213
Rye 12 25.53
Oat 7 14.89
Corn 5 10.64
Triticale 21 44.68
Roughage supply method 47
From the farm itself 16 34.04
Bought 2 4.26
Both 29 61.70
Concentrate feed supply method 47
From the farm itself 4 8.51
Bought 21 44.68
Both 22 46.81

*Surveyed breeders were given the opportunity to specify more than one choice

It was observed that the stock sheep herd was taken
to pasture almost throughout the year. While sheep
are fed only on pasture for an average of 7.22
months, rams atre taken to pasture for 10-11 months.
From the statements of the breeders, it was
concluded that sheep graze in the pasture for about 6
hours a day during the winter months, and about 12
hours in the summer months (Table 3).

The most commonly used roughage sources in the
enterprises were determined as dry pasture grass
(93.62%) and straw (89.36%). It has been observed
that dry alfalfa, corn silage, beet pulp and vetch are

other roughage sources used in the region. The most
preferred concentrate feed source was found as
commercial factory feed (87.23%), which followed by
wheat and barley. In 34.04% of the enterprises, the
roughage is obtained entirely from the internal
resources of the enterprise; while approximately 62%
of them provided it both from internal sources and
purchased from outside. In 44.68% of the enterprises,
concentrate feed is supplied only from feed factories;
while in 46.81%, it is provided from both the internal
resources of the enterprise and the feed factories

(Table 4).
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Table 5. Shelter characteristics of the surveyed sheep farms

Barn features n** %
Barn type 46
Closed barn 40 86.96
Shed 1 217
Closed barn + shed 10.87
Barn age 46
0-5 years 3 6.52
6-10 years 15 32.61
11-20 years 12 26.09
21-30 years 8 17.39
31 years and above 8 17.39
Barn Location 46
Underneath the house 1 217
Adjacent to the house 10 21.74
In a separate area within the village 11 2391
Outside the village 11 23.91
In the forest 13 28.26
Shelter Wall Material * 46
Brick 13 28.26
Briquette 18 39.13
Concrete 5 10.87
Stone 4 8.70
Wood or wood + nylon 14 30.43
Shelter Roof Material * 46
Tile 16 34.78
Clay 2 4.35
Concrete 2 4.35
Tin 6 13.04
Fibrous cement (Eternit) / shingle 12 26.09
Wood or wood + nylon 14 30.43
Shelter Floor Material 46
Soil 42 91.30
Concrete 2 4.35
Some parts are soil, some are concrete. 2 4.35
Ventilation type 46
No ventilation 10 21.74
Only windows 3 6.52
Only chimney 15 32.61
Windows and chimneys 18 39.13
Barn with a maternity pen 6 13.04
Barn with a lamb growing pen 23 50.00
Floor area per animal (ewe and lamb) in the barn, (m?2/animal) 0.704 0.323
Floor area per ewe in the barn, (m?/ewe) 1.260 0.534

* *Surveyed breeders were given the opportunity to specify more than one choice
** In a farm where the survey was applied, this parts of the survey could not be done.

It was determined that 86.96% of the examined
enterprises were closed-type barns, while 10.87%
consisted of covered barn + shed. The most common
shelter age group was determined as “6-10 years”

(32.61 %). Additionally, it was observed that a
significant part of the enterprises preferred the
shelters (28.26%) built in the forest. Notably, 21.74%
of the enterprises do not have any ventilation system.
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It was observed that about half of the examined
farms had a separate lamb rearing section, but only
13.04% of the farms had a maternity pen. The floor

Table 6. Health parameters of Kivircik farms

area per animal (for ewe + lamb) in the barn was
calculated as 0.704 m? and per ewe is determined as

1,260 m?2 (Table 5).

Parameters ek %o
Diseases seen in the last 1 year * 46
Respiratory system diseases 14 30.43
Enterotoxaemia 5 10.87
Brucellosis 3 6.52
Blue tongue 21 45.65
Ecthyma 8.70
Parasitic diseases 4.35
None 13 28.26
Amount of abort obsetrved farms 44 95.65
Mean SD
Number of aborted sheep 16.13 38.16
Percentage of sheep that abort within the farm, % 4.59 5.20
Number of lambs died until weaning 21.80 41.05
Percentage of lambs died until weaning, % 9.46 7.45
Number of lambs died after weaning 0.28 1.03
Percentage of lambs died after weaning, %o 0.28 1.03
n %
Cause of lamb deaths according to breeders * 46
Diarrhoea / digestive system diseases 21 45.65
Respiratory system diseases 17 36.96
High twinning 7 15.22
Crush / jamming 2 4.35
Bad motherhood / Yearling ewes not taking cate of their offspring 1 217
Dystocia 1 2.17
Feeding / feeding error 2 4.35
Negligence / Poor management 1 2.17

* Surveyed breeders were given the opportunity to specify more than one choice.
** In a farm where the survey was applied, parts of the survey related to health parameters could not be done.

The diseases, abort rates and causes of lamb deaths
observed in the last 1 year, according to the breeder
statements are presented in Table 6. It was stated that
the most common disease in the herds was “blue
tongue”, (45.65 %) which was followed by respiratory
system diseases (30.43%) and enterotoxaemia
(10.87%), and abort was observed in almost all the
enterprises (95.65%). Because of the calculations
made according to the breeder statements, it was
estimated that 4.59% of the sheep in the farms

aborted. It has been reported that an average of 21.80
lambs (approximately 9.46% of lambs born) died per
farm until weaning. It was determined that lamb
deaths after weaning were quite low. The breeders
stated i) diarrhea/digestive system diseases (45.65%)
and ii) respiratory system diseases (36.96%) as the
two most important causes of lamb death.
Additionally, high twinning and crushing/squeezing
of lambs were also listed as other important causes of
lamb death.
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Table 7. Some biosecurity practices in the surveyed sheep farms

Traits nk* %
Number of businesses applying parasitic pesticides 45 97.83
Number of parasitic pesticides applied per year 45

1 9 20.00

2 32 71.11

3-4 4 8.89
Percentage of businesses applying a bath 10.87
Percentage of businesses applying a foot bath 4 8.70
Percentage of businesses performs hoof control 19.57
Percentage of businesses applying disinfection inside the barn 43 93.48
Substance used for disinfection 43

Caustic lime 35 81.40

Chemical disinfectants 0.00

Caustic lime + Chemical disinfectants 18.60
The frequency of disinfection 43

Monthly or more frequent 17 39.53

Every 3-4 months 3 18.60

Every 6 months 14 32.56

Once in a year 4 9.30
Method of intervention in the placentas* 46

Buried 3 6.52

Given to dogs 40 86.96

Thrown away to garbage 8 17.39
Does any umbilical cord care performed? 46

Yes 28 60.87

No 18 39.13
Have there been any wild animal attacks in the last 1 year? 46

Yes 35 76.09

No 11 2391

* Surveyed breeders were given the opportunity to specify more than one choice.

** In a farm where the survey was applied, parts of the survey related to health parameters could not be done.

Almost all the breeders reported that they applied
parasitic pesticides to sheep (97.83 %). It has been
declared that 71.11% of the enterprises is applied twice
a year with parasitic pesticides. It was determined that
the rate of enterprises that bathed the sheep (10.87%)
and applied footbath (8.70%) were quite low. Similarly,
it was determined that the hoof control of sheep was
conducted in few enterprises. It was stated that 93.48%
of the enterprises disinfect inside the barn at varying
times during the year (Table 7).

It is seen that in approximately 90% of the surveyed
enterprises, placentas are fed to dogs. Throwing into
garbage or burying the neonatal membranes are less
common methods. It has been reported that umbilical
cord care of lambs after birth is performed in 60.87% of
the enterprises. Respectively, 76.09% of these
enterprises stated that they have faced a wild animal
attack at least once in the last year (Table 7).
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Table 8. The records kept in the farms and the lameness and mastitis status of the farms according to the breeders

Traits n** %
Records kept in the farms* 47
None 5 10.64
Only the records for Ministry of Agriculture and Forestry projects 35 74.47
Disease, treatment, drugs, vaccinations etc. 4 8.51
Death records of animals and cause of deaths 6 12.77
Feed consumption 3 6.38
Date of rams joining to the ewe herd 4 8.51
Percentage of breeders indicating lameness in their flock 38 82.61
Percentage of breeders indicating mastitis in their flock 35 76.09
Percentage of businesses performing mastitis treatment *** 31 88.57
Mean SD
Percentage of lame animals in their flock according to the breeders 6.67 10.67
Percentage of animals with mastitis in their flock according to the breeders 1.31 1.44

** Surveyed breeders were given the opportunity to specify more than one choice.
** In a farm where the survey was applied, parts of the survey related to health parameters could not be done.
*#* Calculated on the basis of businesses stating that mastitis is observed.

Table 9. Evaluations of the sheep breeders who were surveyed about their own businesses.

Reviews of sheep breeders N %
Reason for sheep farming 47
Main occupation 44 93.62
Additional income 3 6.38
Satisfaction level with sheep breeding 47
Satisfied 20 42.55
Partly satistied 14 29.79
Not satisfied 13 27.66
Change in the number of sheep in the last 5 years 47
Increased 22 46.81
Decreased 7 14.89
Unchanged 18 38.30
Personal vision of future for sheep farming* 47
Planning to continue sheep breeding 38 80.85
Thinking his/her children will not continue to sheep breeding 16 34.04
Thinking that he/she will quit sheep breeding in a short time 9 19.15

* Sutveyed breeders were given the opportunity to specify mote than one choice.

It is seen that most of the breeders do not keep
records, except for the records kept within the scope
of the “Breeding of the Kivircik breed in the hands of
the public” project in most of the enterprises. The
82.61% of the breeders stated that lameness was
observed in their herds; additionally, 76.09% of them
stated that mastitis was observed. In light of the
information given by the breeders, it is understood
that 6.67% of the animals in their herds are lame and
1.31% have mastitis (Table 8).

It was stated that sheep breeding is the main
occupation in 93.62% of the surveyed enterprises.
42.55% of the farmers reported that they were
satisfied with the sheep breeding, while 27.66% of
them reported that they were not. 46.81% of the
breeders stated that the number of sheep in their herd
has increased in the last five years and 80.85% of the
farmers declared that they will continue to breed
sheep. However, 34.04% of the breeders stated that
they thought that their children would not breed
sheep (Table 9).
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The most important 5 problems stated by the farmers
who bred Kivirctk are listed as feed prices > low
marketing/product prices > animal diseases, deaths >
not being able to find a shepherd > organization.
However, 31.91% of the breeders stated that they did
not have any expectations from the authorities.

The most important expectations of the breeders; 1.
solution of health problems, ii. solution of the market
problem, iii. increase in product prices, and iv. was
expressed as the establishment of an animal market

(Table 10).

Table 10. The most important problems of sheep breeding according to the surveyed breeders and the expectations

of the breeders from the authorities.

Traits N Yo

Problems according to breeders*
Marketing issues / Low product prices 36 76.60
High feed prices 37 78.72
Labour expenses 11 23.40
Insufficiency of pasture 3 6.38
Insufficiency of shepherd 19 40.43
Finding quality breeding sheep 2 4.26
Diseases / Deaths of animals 24 51.06
Organizing with other breeders 14 29.79
Old barn-shelters 1 213
Low number of veterinarians specialised about sheep breeding** 1 213
The social status of the sheep breeder / The problem of finding a spouse 2 4.26
Price instability 3 6.38
High broker profits / Determination of the product price by brokers 3 6.38
Have no problem 3 6.38

Solutions expected from the authorities *
Solving the marketing problem 13 27.66
Solving health problems 24 51.06
Solving the credit problem 1 213
Solving the supplying the breeding animal problem 1 2.13
Increasing product prices 8 17.02
Increasing supports 1 213
Ensuring stability in the market 1 2.13
Establishment of animal stock market 3 6.38
There is no expectation 15 31.91

* Surveyed breeders were given the opportunity to specify more than one choice.
** Insufficient number of veterinarians who are experts in sheep breeding and will provide information on feeding issues

DISCUSSION

Considering the socio-cultural structure of the
breeders; it is seen that the average age of the
breeders is 45, and the experience period in sheep
breeding is 39 years. These findings indicate that
breeders have been dealing with sheep breeding since
childhood and young people do not show much

interest in sheep breeding. The decrease in young
labour in sheep farming suggests that it may become
an important threat to the sustainability of sheep
farming soon. In many studies conducted in different
regions of Turkey, it has been reported that sheep
and goat breeding are mostly performed by middle-
aged and older people (Acar and Ayhan 2012, Gezer
2010, Karakus and Akkol 2013, Koyuncu et al. 2006,
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Tufekei and Olfaz 2015, Karadas 2017, Kandemir et
al. 2015, Kizidoglu and Karayaka 2014).

When the educational status of the breeders is
examined; approximately 27% of them are high
school and above graduates, while 70-73% of them
are primary school-secondary school graduates and
there are no illiterate breeders. These results show
that the education level of sheep breeders in
Kirklareli is generally higher than that reported for
sheep breeders in other regions of Turkey (Acar and
Ayhan 2012, Bilginturan and Ayhan 2009, Bostanct
2006, Ceyhan et al. 2015, Karadas 2017, Karakus and
Akkol 2013, Kizdoglu and Karayaka 2014, Koyuncu
et al. 2006, Tifekeci and Olfaz 2015).

The study results showed that the shepherd’s task is
performed only by family members in approximately
45% of the sheep farms in Kirklareli. It is thought
that the shepherding service is largely performed by
individuals from within the family, because almost all
the enterprises raising the Kivircik breed in the study
were small family businesses. Considering that
income from sheep breeding is very limited, it is seen
that it is not an economical method for small family
businesses to employ shepherds from outside the
family. Similar to the results obtained in this study,
Acar and Ayhan (2012) found 93.94% of goat farms
in Isparta, Bilginturan and Ayhan (2009) reported
97.4% of sheep farms in Burdur, and Ceyhan et al.
(2015) determined that in 63.5% of the sheep farms
in Nigde province, the shepherd service is performed
by family members.

Approximately 90% of the businesses visited within
the scope of the project are small family businesses.
This situation shows that the number of large-scale
enterprises that also apply modern production
techniques in Kirklareli is quite limited. The increase
in the number of professionally managed large-scale
enterprises in the region suggests that it can make a
great contribution in terms of conducting more
efficient and economical sheep breeding, improving
the quantity and quality of the products obtained
from sheep breeding and increasing the income of
sheep breeders.

It has been observed that approximately 83% of
sheep breeders also raise other animal species. It has
been determined that approximately 95% of the
Kwircik farms raise goats and 70% of them raise
dairy cattle. Ceyhan et al. (2015) also reported that
sheep farms in Nigde province reared the most goats
and cattle beside sheep. Bilginturan and Ayhan (2009)
determined that 46.9% of the sheep farms in Burdur
also conduct other animal husbandry activities
besides small ruminant breeding. Gezer (2010)
reported that 46% of sheep breeders in Sivas also rear
cattle. These results show that Kivirctk sheep
breeders in Kirklareli are more inclined to raise
animals from other species compared to sheep
breeders in other regions of Turkey.

To conduct sheep breeding activities economically, it
is necessarty to make use of natural resources, like

pasture, as much as possible. In the study, it was
observed that in Kirklareli, the Kivircik ewes were
taken to pasture almost throughout the year, and that
in 7 months of the year, the ewes were fed only on
pasture, and no additional feed was given to these
sheep in the barn. In other studies conducted in
Turkey, the pasture usage periods were determined by
Bilginturan and Ayhan (2009) as 7.27 months, Gezer
(2010) and Dellal et al. (2002) approximately 7
months, Karakus and Akkol (2013) as 7-8 months,
Kizioglu and Karayaka (2014) as 6-7 months, Ttfekci
and Olfaz (2015) stated that 40% of breeders in
Kastamonu keep their animals in the pasture for 7-8
months and 60% of them keep it in the pasture for 9-
10 months. The results obtained regarding pasture
use of Kivircik sheep breeders in Kirklareli indicate
that Kirklareli is more advantageous than many other
regions of Turkey in terms of grazing opportunities.
It is seen that in 34.04% of the Kivircik farms, the
roughage is provided entitely from the farm's own
internal resources. However, in approximately 45% of
the Kivircik farms, concentrate feed is supplied only
from the feed factories; while 46.81% of them was
supplied from both the internal resources of the
enterprise and feed factories. The fact that 65.96% of
the enterprises had to buy roughage and 91.49% of
them had to buy concentrated feed shows that the
Kivirctk enterprises in Kirklareli are quite inadequate
in meeting their own feed needs. Bilginturan and
Ayhan (2009) stated that 53% of the sheep farms in
Burdur raised their own feed, Bostanct (2006) stated
that 80% of the sheep farms in Kirtkkale purchased
factory feed from outside, Gezer (2010) stated that
92% of the sheep farms in Sivas made the
concentrate feed by themselves, Dellal et al. (2002)
determined that 61% of sheep and goat farms
purchased factory feed. Karakus and Akkol (2013)
reported that 12.3% of the small ruminant farms in
Van can provide roughage and 5.7% of them use
concentrate feed from their own internal resources.
The literature summarized above point out that the
inadequacy of sheep farms in the production of
fodder crops is an important problem observed in
many regions of the country. However, the current
research results show that the inadequacy of forage
crop production in sheep breeding enterprises in
Kirklareli is much more evident.

It was determined that the sheep was fed only on
pasture for about 7 months in the Kivircik farms; in
other periods (usually from mid-November to the
end of March), the most common roughage given in
addition to pasture was the straw (89.36% of
enterprises) and dry pasture grass (93.62% of
enterprises). It has been reported that straw, which is
a poor quality fodder, is preferred as the main source
of roughage in the winter feeding of broodstock
sheep in sheep farms in other regions of Turkey as
well as in Kurklareli (Bilginturan and Ayhan 2009,
Gezer 2010, Dellal et al. 2002, Kandemir et al. 2015).
This indicates that to conduct a more efficient sheep
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breeding, the awareness of the breeders on animal
nutrition should be increased and there is a need for
studies to produce and spread higher quality feed
such as alfalfa.

It has been observed that most Kivircik farms are
closed barns and are built on soil ground. Bricks and
briquettes are mostly used as wall materials in
businesses located in or near the village, and materials
such as tile, fibrous cement (Eternit®) / shingle and
tin are used as roofing materials. Building materials
used in small family businesses in or near the village
found to be consistent with the statement of Ceyhan
et al. (2015) for Nigde province sheep pens. On the
other hand, it is seen that materials such as wood,
brushwood, nylon, burlap pieces are used as wall and
roof materials in family businesses in the forest. It is
seen that the forest family businesses in Kirklareli
differ from many regions of Turkey in terms of
shelter building materials.

One in five businesses (21.74%) included in the study
does not have windows or chimneys to provide
ventilation. Bostanct (2000) reported that 46.7% of
sheep pens in Kirikkale did not have chimneys. Dellal
et al. (2002) determined that the percentage of barns
without chimneys in small cattle farms in the
provinces of the GAP region was 86.5%. Sheep pens
in Kirklareli seem more ventilated compared to the
previously reported studies, although, not providing
any form of ventilation is an unacceptable situation
for welfare.

To reduce neonatal lamb deaths due to crushing and
to establish a stronger and quicker bond between
mother and lamb, it is recommended that ewes whose
birth is approaching should be taken to the maternity
pen and if possible, they should be kept here with
their lambs for three days after birth (Dwyer 2008).
Although 38% of the Kivircik farms do not have
fixed maternity pens, it is seen that the breeders have
created a separate shed within the barn for the ewes
that are about to give birth. In this regard, the
breeders should be informed and advice should be
given to breeders about the construction of fixed
maternity pens as far as the barn sizes allow.

The ideal density in sheep pens is reported as 0.70-
1.00 m? per ewe without a lamb, 1.20-1.50 m? per ewe
with 1 lamb and 1.50-1.75 m? per ewe with 2 lambs
(Akcapinar 1994). In Annex A of the BEuropean
Union directive no. 86/609, it is recommended to
provide 1.5 m?/sheep floor area for sheep weighing
35-60 kg. However, Anonymous (2020), suggested
providing 3 m? area per sheep with lambs less than 6
weeks old for an ideal welfare level. Considering the
density levels in the enterprises individually; it is seen
that the floor area per animal (sheep + lamb) in the
barn was less than 0.70 m?in 59.6% of the Kivircik
farms. The ratio of farms with a floor area of less
than 1.20 m? per ewe was determined as 51.06%
(Results are not presented in the tables). These
findings show that there is a need to inform the

breeders about decreasing stocking density in sheep
pens.

Breeders reported that the most common disease
observed in the last year was "blue tongue" (45.65%).
However, it should be kept in mind that this result is
a special case of the year in which the research was
conducted. Additionally, respiratory system diseases
(30.43%) and enterotoxaemia (10.87%) were also
determined as frequently observed diseases. It has
been reported that 6.52% of the Kivircik enterprises
had brucellosis in the last 1 year. It was calculated that
abort was observed in 95.65% of the farms and an
average of 4.59% of the sheep within the farm had
abort. Bilginturan and Ayhan (2009) reported that
external parasitic diseases, respiratory diseases and
enterotoxaemia were the most frequently observed
diseases in sheep farms in Burdur. Bostanct (2000)
listed the most common diseases in sheep breeding
farms in Kirtkkale as foot and mouth disease,
smallpox, brucellosis and hoof diseases. Ddénmez
(2008) stated that the most common diseases
encountered by sheep breeders in Bursa were
enterotoxaemia with 4.3%, footstool with 8.5%,
brucellosis with 10.6%, and small ruminant plague
with 17%. In addition, they reported that 59.6% of
the breeders in their study were encountered all of
these diseases.

Karakus and Akkol (2013) reported that the most
common diseases in small ruminant farms in Van
were external parasites (65.36%) and respiratory
diseases (52.19%); they also determined that the rates
of smallpox (44.57%), brucellosis (48.96%) and foot
and mouth disease (44.57%) were quite high. It is
seen that there are fewer disease problems in the
Kivirctk enterprises in Kirklareli compared to other
studies. It is thought that the problems related to
diseases such as foot and mouth and smallpox are
observed much less in the enterprises visited within
the scope of the research is due to the regular and
successful vaccination of almost all of these
enterprises by the Provincial Directorate of
Agticulture and Forestry.

Abort is a serious economic loss and was observed in
95.65% of the Kivirctk farms and an average of
4.59% of the sheep in the farms had aborted. The
average abort rate in the studies conducted in
different regions of Turkey was reported as 16.62%
by Bostanct (2006), 3.06% by Dénmez (2008), 7.97%
by Acar and Ayhan (2012). It is seen that the rate of
aborted sheep determined for the Kivircik farms is
compatible with the results obtained in other studies.
The results of the survey showed that 9.46% of live-
born lambs died during the period until weaning, and
mortality of lambs after weaning was very low. The
breeders stated that diarrhea/digestive system
diseases > respiratory system diseases > high
twinning as the most important causes of lamb death.
Bilginturan and Ayhan (2009) calculated the lamb
mortality rate as 7.57% in sheep farms in Burdur.
Karakus and Akkol (2013) determined the lamb
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mortality rate as 9.50% in small ruminant farms in
Van. Kandemir et al. (2015) reported that 80.1% of
sheep and goat farms in Izmir had lamb death during
the rearing period, and the most important causes of
the deaths were cold shock (44.8%), hunger (19.2%)
and diarrhea (12.3%). It is seen that the lamb
mortality rates in Kivirctk farms in Kirklareli are
relatively high. For this purpose, it is seen that there is
a need to pay attention to breeding hygiene practices,
especially for digestive and respiratory system diseases
and to inform breeders about health protection
practices.

It was determined that almost all of the Kivircik
sheep breeding farms in Kirklareli use parasitic
pesticides as a routine practice. The rate of
enterprises applying a bath (10.87%) was found to be
very low. On the other hand, it has been reported
that 93.48% of the Kivircik farms performs shelter
disinfection inside the barn regularly. Similatly,
Bostanct  (2006) reported that external parasitic
control was performed in 97.78% of sheep breeding
farms in Kirikkale, and shelter disinfection was
applied in 88.89% of the farms. Ceyhan et al. (2015)
also reported in their study in Nigde that rate of
businesses that use baths is very low. However, the
rate of enterprises applying disinfection was
determined as 15.2% and 73.7%, respectively, in
studies conducted in Bing6l (Kiziloglu and Karayaka
2014) and Kastamonu (Tifekei and Olfaz 2015).
82.61% of the farmers in the study stated that
lameness was observed in varying amounts of sheep
in their farms. Breeders reported that an average of
6.67% of the sheep had lameness problems. The rate
of enterprises applying foot bath was determined as
8.70%, which is significantly inadequate and
considering that foot bath is applied so little, the
lameness rates determined in the enterprises are quite
expected. Bostanct (2000) reported that foot baths
were not applied in any sheep farms in Kirikkale and
hoof diseases were among the frequently observed
diseases. Kandemir et al. (2015) reported that 98.8%
of the small ruminant farms in Izmir do not have a
foot bath.

It was determined that the enterprises other than the
enterprises within the scope of the projects
conducted by the Ministry of Agriculture and
Forestry did not keep any records. It is seen that the
majority of the enterprises that keep records within
the scope of the projects of the Ministry only keep
the records requested within the scope of the project.
It is seen that the records on selection and sorting
processes, health and disease records, feed
consumption and economic parameters are seldom
kept. Similarly, Bilginturan and Ayhan (2009)
reported that 86.6% of the sheep farms in Burdur,
Karakus and Akkol (2013) stated 61.95% of the small
ruminant farms in Van, Kiziloglu and Karayaka
(2014) reported 92.7% of the sheep farms in Bing6l
and Sahinli (2014) determined that 52% of the sheep
farms in Karaman did not keep any records. The

findings obtained in the study are similar to previous
statements.

It was stated that sheep breeding is the main business
in 93.62% of the enterprises. While 42.55% of the
breeders stated that they were satisfied with the sheep
breeding, the rate of those who were not satisfied was
determined as 27.66%. It was indicated that the
number of sheep increased in the last five years in
46.81% of the farms, while the decrease in the
number of sheep was determined as 14.89%. 80.85%
of the Kivircik breeders stated that they will continue
to breed sheep, however, 19.15% stated that they will
quit sheep farming soon. However, 34.04% of the
breeders stated that they thought that their children
would not breed sheep. Bilginturan and Ayhan (2009)
determined that 64.4% of the sheep breeders in
Burdur were the only soutrce of livelihood, 63.9%
were satisfied with sheep breeding, and 43.3% were
considering increasing the capacity. Dellal et al. (2002)
determined that 84.9% of the ovine breeders in the
provinces of the GAP region (Diyarbakir, Sanliurfa,
Gaziantep, and Adiyaman) and Karakus and Akkol
(2013) stated that 60.84% of the ovine farms in Van
province was determined this production branch was
their only source of livelihood. The fact that
approximately 30% of the sheep breeders in Kirklareli
are not satisfied with this field of activity, 15%
decreased the number of sheep in their herd, 20%
think of quitting sheep breeding soon, and most
importantly, 35% think that their children will not be
a sheep breeder, rated major threats in the region.
Because of the improvement in living standards,
especially the younger population does not
want/contempt sheep breeding, which is a laborious
business line, and it is seen that the migration from
the village to the city has accelerated. This situation
causes the problem of the evacuation of villages as
well as the decrease in animal food production.

The last part of the study was about the most
important problems of sheep breeding according to
the breeders and 78.72% of the farmers reported high
feed prices, 76.60% low marketing/product prices,
51.06% animal diseases and deaths, 40.43% did not
find a shepherd, 29.79% insufficient organization
among the sheep breeders as the most important
problems of sheep breeding. The rate of breeders
who stated that they did not see any problems was
determined as only 6.38%. Bilginturan and Ayhan
(2009) listed the most important problems of
breeders as a marketing problem (39.1%), high feed
prices (23.1%), insufficient pasture land (21.8%),
credibility problems (9.2%). Ceyhan et al. (2015)
reported that 70.8% of sheep farms in Nigde stated
that the most important problem was expensive feed
prices and the inadequate and poor quality of the
pastures. Ceyhan et al. (2015) reported that 70.8% of
the sheep breeders in Nigde declared that the most
serious problem was the expensive feed prices and
the inadequate and poor quality of pastures.
According to breeders from the study of Ayvazoglu
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Demir et al. (2015), the most important problems
were high feed prices (24.2%), lack of reliable
shepherds (18.2%), low demand (15.2%), diseases
(13.6%), low wool prices. (12.1%), the ineffectiveness
of unions/cooperatives (10.6%), and low-quality of
pastures (6.1%). These notifications show that
problems such as high feed prices, matketing
problems, lack of a shepherd, animal diseases are
among the most important problems of sheep
breeding in many regions of Turkey. However, fewer
complaints (6.38%) regarding the inadequacy of
pasture in the surveyed enterprises may be related to
the fact that these enterprises are mostly located in
the high villages of the Strandja mountains or forest
areas.

The most important expectations of the breeders
from the authorities were solution to health problems
(51.06%), solution of marketing problems (27.66%)
and an increase in product prices (17.02%). However,
notably the expectations of breeders from authorities
regarding the supply of pasture and breeding animals
are very limited. The 51.4% of the sheep breeders in
Burdur stated that they wanted the market problem,
14.7% the credit problem, and 10% the health
problems of animals to be solved. (Bilginturan and
Ayhan 2009). On the other hand, unlike the Kivircik
breeders in Kirklareli, 15.1% of the sheep breeders in
Burdur demanded that the pasture problem and 7.7%
the breeding animal supply problem to be solved.

CONCLUSION

As a result, approximately 90% of the Kivircik sheep
breeding enterprises visited within the scope of the
project were small family businesses. It has been
determined that the average herd size in the small
family businesses was 197 heads. It is seen that
approximately Y4 of these enterprises do not have
chimneys or windows for barn ventilation. It is seen
that very few of the small family businesses have a
fixed maternity pen and the stocking density is
generally high. It has been determined that most of
these enterprises cannot meet their roughage and
concentrate feed needs from internal sources and
they buy feed from outside. Almost all of the
investigated small family businesses were produced
with  traditional methods; herd management,
selection-sorting,  production  planning, product
marketing and income-expenditure follow-up are
conducted amateurishly. It may be possible for the
breeders in the region to continue sheep breeding if
they have a satisfactory level of income. To increase
the income of sheep breeding enterprises and for
sustainable sheep breeding, “i. Continuing the
pasture-based feeding of the stock sheep herd, ii.
Increasing forage crop production, iii. Improving
shelter conditions, iv. Increasing herd size (capacity),
v. Performing herd management and marketing
operations more professionally, vi. Developing
product marketing strategies and acting jointly, if

possible, under the coordination of the Sheep and
Goat Breeders' Association, vii. It is recommended
that training seminars and courses be organized by
the Provincial Directorate of Agriculture and Forestry
and the Sheep and Goat Breeders' Association on
record keeping, health protection, shelter hygiene and
care-feeding procedures for breeders.
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ABSTRACT
Pentoxifylline (PTX) is a non-selective phosphodiesterase inhibitor drug used in human and veterinary medicine
to promote microcirculation. Although PTX has been used in experimental studies in goats, there is no
information about its safety. The aim of this study is to determine the effect of PTX on hematological and
biochemical parameters following intravenous (IV) administration of 10, 20 and 40 mg/kg doses to Hair goats. In
the study were used clinically healthy 9 goats. PTX was administered IV to goats at doses of 10, 20 and 40 mg/kg.
Blood samples were taken before drug administration (control, 0 hour) and 12 hours after administration, and
hematological and biochemical parameters were evaluated. No local or systemic adverse effects were observed in
goats after the application of PTX at different doses. After administration of PTX at 20 and 40 mg/kg doses,
white blood cell (WBC) level increased, while hemoglobin (HGB) level dectreased at 10 mg/kg dose (p<0.05).
When compated with the 10 mg/kg dose group, WBC, red blood cell (except 40 mg/kg), HGB and hematocrit
values were found to be increased in the 20 and 40 mg/kg dose groups (p<0.05). While the administration of
PTX at different doses caused a general decrease in biochemical parameters (p<<0.05), no change was observed in
troponin I level. In conclusion, it can be stated that the administration of PTX in goats at doses of 10, 20 and 40
mg/kg caused significant changes in hematological and biochemical parameters and caution should be exetcised
as these temporary changes in single-dose administrations may pose a risk in repeated administrations.
Keywords: Ascending dose, Biochemical, Goat, Hematological, Pentoxifylline
ok
Kegilere Artan Dozlarda Pentoksifilin Uygulamasinin Biyokimyasal ve Hematolojik Parametrelere
Etkisi

oz

Pentoksifilin (PTX) beseri ve veteriner hekimlikte mikrosirkilasyonun tesvik edilmesi amaciyla kullanilan non-
selektif fosfodiesteraz inhibitoérd bir ilagtir. PTX kegilerde deneysel calismalarda kullamlmasina ragmen
guvenilirligi hakkinda herhangi bilgi bulunmamaktadir. Bu arastirmanin amact Kil kegilerine PTX’in 10, 20 ve 40
mg/kg dozlarda damar i¢i (IV) uygulamasini takiben hematolojik ve biyokimyasal parametreler tizerine etkisini
beliflemektir. Arastirmada klinik olarak sagliklt 9 adet keci kullanildi. PTX kegilere 10, 20 ve 40 mg/kg dozlarda
IV yolla uygulandi. Kan 6rnekleri ilag uygulamasi 6ncesi (kontrol 0.saat) ve uygulamayt takiben 12.saatte alinarak
hematolojik ve biyokimyasal parametreler degerlendirildi. PTX’in farkli dozlarda uygulamasi sonrasi kecilerde
lokal ya da sistemik herhangi bir yan etki goriilmedi. PTX’in 20 ve 40 mg/kg dozlarda uygulamasi sonrast akyuvar
(WBC) seviyesi artarken 10 mg/kg dozda hemoglobin (HGB) diizeyi azald: (p<<0.05). 10 mg/kg doz grubu ile
kargilastirildiginda, 20 ve 40 mg/kg doz gruplarinda WBC, alyuvar (40 mg/kg haric), HGB ve hematokrit
degerlerinin artt@1 belirlendi (p<0.05). PTX’in farkli dozlarda uygulamasi, biyokimyasal parametrelerde genel
olarak azalmaya neden olurken (p<0.05), troponin I diizeyinde herhangi bir degisiklik gériilmedi. Sonug olarak,
kegilerde PTX’in 10, 20 ve 40 mg/kg dozlarda uygulamasinin hematolojik ve biyokimyasal parametrelerde 6nemli
degisikliklere neden oldugu ve tek doz uygulamalarda gegici sekillenen bu degisimlerin tekrarli uygulamalarda risk
olusturabileceginden dikkatli olunmast gerektigi kanisina varildi.
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GIRIS

Pentoksifilin PTX), 1-(5-oksoheksil)-3,7-
dimetilksantin, teobrominden sentezlenen non-
selektif bir fosfodiesteraz inhibitéridir (Uney ve ark.
2019). PTX kanin viskozitesini azaltup, periferik
dokularin  oksijenlenmesini  sagladigindan  6zellikle
dolasim bozukluklarinin tedavisinde kullanilir. Ayrica,
timoér nekroz faktér-alfa (TNF-a) ve interferonlar
gibi pro-inflamatuvar sitokinler ile oksidan enzimleri
inhibe ettigi icin anti-inflamatuvar ve antioksidan
etkiye sahiptir (Corum ve ark. 2018, Sezik ve ark.
2020). PTX’in insanlarda topallik, vaskdlit, kollajen
bozukluklar, endotoksemi, septisemi, diyabetik
bozukluklar ve kanser tedavisinde olumlu etkiler
gOsterdigi belirtilmistir (Corum ve ark. 2019, Samlaska
ve Winfield 1994). Veteriner sahada PTX’in
kopeklerde vaskdilit, atopik dermatit, kontakt aletji,
dermatomiyozit ve sistemik lupus eritematozus,
atlarda kutan6z vaskdilit, laminit, endometrit-plasentit,
taylarda septisemi ve sigirlarda vaskilit, laminit,
endometrit-plasentit ve septisemi gibi durumlarda
yararlt olabilecegi ifade edilmistir (Sykes ve Papich
2014, Uney ve ark. 2019). Kegilerde ise endotoksin
kaynakli akut faz cevabi baskilayabilecegi (Van Miert
ve ark. 1997) ve erken dogum oncesi intrauterin
inflamasyonu  azaltarak  fetal beyin  hasarin
onleyebilecegi bildirilmistir (Sezik ve ark. 2020).

Kegilerde  bruselloz, —artritis-ensefalitis ~ (caprine
arthritis-encephalitis), —mikoplazmozis,  septisemi,
endotoksemi, laminitis gibi inflamasyon ile seyreden
bircok hastaltk bulunur (Radostits ve ark. 20006).
Inflamasyona  bagli  salgilanan  pro-inflamatuvar
sitokinler &zellikle beyin, bobrek ve karaciger gibi
hayati organlara giden kan akiminda ve vaskiler
permabilitede bozulmalara neden olabilir (Yang ve
Lee 2008). Ancak kecilerde mikrosirkiilasyon ve
periferik vaskiler sistem bozukluklarinda
kullanilabilecek ruhsatlanmis bir ila¢ yoktur. PTX,
diger tiirlerde oldugu gibi kegilerde de belirtilen
amaglar icin etiket dist olarak kullanilabilir. Etiket digt
kullanimda ilaglarin etkili ve giivenli kullanimi icin
istenmeyen etkilerinin degerlendirilmesi gerekir. Bu
degerlendirmede  hematolojik  ve  biyokimyasal
parametreler yararlt olabilir. Hematolojik parametreler

kemik iligi fonksiyonlarinin, biyokimyasal
parametreler ise karaciger, bobrek ve  kalp
fonksiyonlarinin  degerlendirilmesinde  kullanilir

(Corum ve ark. 2015, Coskun ve ark. 2018, Coskun
ve ark. 2019).

PTX  kegilerde  bazt  deneysel  calismalarda
kullanilmasina ragmen glivenilirligi hakkinda herhangi
bilgi bulunamamistir. Bu arastirmanin amact Kil
kegilerinde PTX’in 10, 20 ve 40 mg/kg dozlarda IV
bolus seklinde uygulamasini takiben hematolojik ve
biyokimyasal parametreler tzerine etkisini
belirlemektir.

MATERYAL ve METOT
Hayvanlar

Arastirma, genel klink muayene ve hematolojik
Olciimler sonucunda sagliklt olduklari belirlenmis,
calisma O6ncesi son iki aylik strede herhangi bir ilag
uygulamast yapilmamis Kil irks, disi (1722 aylik,
25.82%2.04 kg) 9 bas keci tizerinde gerceklestirildi.
Hayvanlar, alisma periyodu i¢in calisma baglamadan
10 giin 6nce diger hayvanlardan farkl agillara alind1 ve
calisma stresince burada tutuldular. Hayvanlar yas ve
kilolarina uygun olarak giinde 2 defa (sabah-aksam)
konsantre yemle (Abalioglu Yem Sanayi A.S., Tarsus,
Mersin) beslendi ve kuru ot ile suya ad-libitum olarak
ulagmalart  saglandi. Kegiler tzerindeki deneysel
prosediir Siirt Universitesi Deney Hayvanlart Yerel
Etik Kurulu tarafindan onaylandi (2021/21).

Deneysel Prosediir

Kegilere ila¢ uygulamasi icin PTX’in analitik standardi
(>%98, Tokyo Chemical Industry) serum fizyolojikte
(50 mg/ml) c¢ozdurtldikten sonra tim doz
gruplarina  vena jugularisten IV bolus seklinde
uygulandi. Toplam 9 adet keci farkli doz gruplarini
alacak sekilde rastgele 3 esit gruba ayrildi. Arastirma,
15 glinlik ila¢ arinma siiresini takiben 3 asamali
capraz dizayna gore gerceklestirildi. PTX, calismanin
ilk asamasinda 3 kegiye 10 mg/kg, 3 kegiye 20 mg/kg
ve diger 3 keciye de 40 mg/kg dozunda uygulandi.
Calismanin ikinci ve lglinct asamast, 15 glnlik ilag
artnma suresini takiben keciler farkli dozlari alacak
sekilde degistirilerek gerceklestirildi. Calisma sonunda
9 kegininde tim dozlari almast saglandi. Kan 6rnekleri
5 mL’lik enjektdrler (21G 0.80x38mm, Genject A.S.,
Ankara, Tirkiye) yardimiyla vena jugularisten PTX
uygulamasindan hemen 6nce (0.saat, kontrol) ve
uygulama sonrast 12. saatte 2’ser mL olacak sekilde
EDTA’t  ve anti-koagiilantsiz  tiiplere  alind
Hematolojik parametrelerin Sl¢imi kan Grnekleri
aldiktan  kisa  bir stire sonra  gerceklestirildi.
Biyokimyasal analizler icin toplanan kan o6rnekleri
4.000 g’de 10 dakika santriftj edildikten sonra elde
edilen serum Ornekleri analiz zamanina kadar -
80°C’de saklandi.

Hematolojik ve Biyokimyasal Parametrelerin
Analizi

Hematolojik parametrelerden akyuvar (WBC), alyuvar
(RBC), hemoglobin (HGB), hematokrit (HCT) ve
trombosit diizeylerinin Slgiimii kan hiicresi sayim
cihazinda (BC-2800 Auto Hematology Analyzer,
Mindray Bio-Medical Electronics, Shenzen, China) ve
biyokimyasal parametrelerden aspartat transaminaz
(AST), alanin transaminaz (ALT), albumin (ALB),
gama-glutamil transpeptidaz (GGT), total protein
(TP), kan itre nitrojen (BUN) ve kreatinin (KRE)
diizeylerinin 6l¢imi ise otoanalizor cithazinda (ILab-
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300 plus, Instrumentation Laboratory, Milano, Italy)
gerceklestirildi. Troponin 1 (Tn-I) dizeyi ise
kemiliiminesans analiz yontemi ile belirlendi (Abbott
architect i2000SR, Abbott Core Laboratory, USA).

Istatistiksel Analiz

Arastirma  verileri ortalamaZtstandart sapma (SD)
olarak sunuldu. Tstatistiksel analiz icin SPSS programi
(SPSS 22.0 software, IBM) kullanddi. Grup ici
istatistiksel degerlendirme paried-t testi ile yapildi.
Doz gruplart arasindaki degerlendirmede ise tek yonlii

varyans analizi (ANOVA) ve postoch Tukey testi
kullanildt  (SPSS  22.0). p<0.05 degeri istatistiksel
6nem derecesi olarak kabul edildi.

BULGULAR

PTX’in 10, 20 ve 40 mg/kg dozlarda IV uygulamast
sonrast kegcilerin klinik gézlemleri esnasinda yeme ve
icmelerinde, diskilamalarinda ve  davranislarinda
herhangi bir anormallik belirlenmedi. Kegilere PTX’in
10, 20 ve 40 mg/kg dozlarda IV uygulamast sonrast
hematolojik parametrelere etkisi Tablo 1’de sunuldu.

Tablo 1. Kegilere pentoksifilinin 10, 20 ve 40 mg/kg dozlarda damar i¢i uygulamasinin hematolojik parametrelere

etkisi (ortalama * SD).

Table 1. The effects on hematological parameters of intravenous administration of pentoxifylline at doses of 10, 20

and 40 mg/kg to goats (mean + SD).

10 mg/kg 20 mg/kg 40 mg/kg
Parametre 0.saat 12. saat 12. saat 0.saat 12. saat
WBC (x10°/L) 15.5414.82 16.46£5.01b 15.58+4.75 21.52+2.97+ 15.78+4.43 22.9912.36+*
RBC (x10'2/L) 16.25+£2.84 14.59+2.38b 16.73£2.77 18.10£2.002 16.43£2.50 16.60£1.232b
HGB (g/dL) 7.2211.47 5.70£1.07 7.39£1.36 8.0210.612 7.36£1.19 7.61£0.78
HCT (%) 16.49£3.45 13.53£2.75b 16.70£3.55 17.81£0.902 16.82£2.95 18.34£2.372

WBC; akyuvar, RBC; alyuvar, HBG; hemoglobin, HCT; hematokrit. *: Grup icinde 0.saate gore istatistiksel farki
gosterir (p<0.05).%b: Gruplar arasinda 12. saatlerdeki istatistiksel farki gosterir (p<<0.05).

WBC; white blood cell, RBC; red blood cell, HBG; hemoglobin, HCT; hematocrit. *: Indicates statistical difference
within the group according to the O hour (p<0.05). »b: Shows the statistical difference between the groups at 12t

hours (p<<0.05).

Grup ici degerlendirmede RBC ve HCT degerlerinde
herhangi farklilik belitlenmedi (p>0.05). Ancak 20 ve
40 mg/kg dozlarda 12. saatte WBC seviyesi artarken
10 mg/kg dozda HGB azaldi (p<0.05). Gruplar arast
degerlendirmede ise kontrol (0. saat) gruplarinda
herhangi bir farklilik tespit edilmedi (p>0.05). Ancak
12. saat verileri karsilastirildiginda, 20 ve 40 mg/kg
doz gruplarinda WBC, RBC (40 mg/kg hari¢), HGB
ve HCT degetlerininl0 mg/kg doza gore arttidi
belirlendi (p<0.05). Tim 6rneklerde trombosit dizeyi
ise cihaz kaynakli sikintidan dolay: 6l¢tilemedi.

Kecilere PTX’in 10, 20 ve 40 mg/ kg dozlarda IV
uygulamast sonrast biyokimyasal parametrelere etkisi
Tablo 2’de sunuldu. Grup i¢i degerlendirmede tim
doz gruplarinda 12. saatte AST, TP, BUN ve KRE

degerlerinin azaldigt belirlendi (p<<0.05). Ayrica 12.
saatte 40 mg/kg dozda ALT, GGT ve ALB
dizeyinde, 10 mg/kg dozda ALT ve ALB dizeyinde
ve 20 mg/kg dozda GGT diizeyinde azalma gorildi
(p<0.05). Gruplar arast degerlendirmede kontrol (0.
saat) gruplart arasinda biyokimyasal ~degerlerde
farklilik belitflenmedi (p>0.05). 10 ve 20 mg/kg doz
gruplart ile karsilastirildiginda, 40 mg/kg doz
grubunda ALB degeri 12. saatte azaldi (p<<0.05). TP
degeri 40 mg/kg dozunda en disik diizeyde
belitlenitken 20 mg/kg dozunda en ylksek
dizeydeydi. 40 mg/kg uygulama sonrasi, GGT ve
KRE degetleri 10 mg/kg’a gore ve ALT degeri 20
mg/kg’a gore azaldi (p<0.05). Tn-I dizeyinde ise
grup ici ve gruplar arasi degerlendirmede herhangi bir
farklilik goriilmedi (p>0.05).
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Tablo 2. Kegilere pentoksifilinin 10, 20 ve 40 mg/kg dozlarda damar i¢i uygulamasinin biyokimyasal parametrelere
etkisi (ortalama + SD).
Table 2. The effects on biochemical parameters of intravenous administration of pentoxifylline at doses of 10, 20
and 40 mg/kg to goats (mean * SD).

10 mg/kg 20 mg/kg 40 mg/kg

Parametre 0.saat 12. saat 0.saat 12. saat 0.saat 12. saat
AST (U/L) 53.00+9.68  37.78+4.21" 54.22+9.43 35.78+10.93°  55.44+11.22  28.4417.49"
ALT (U/L) 11.22£2.72  8.33+2.352b* 12.00£2.35 10.56£3.78 12.44£2.19 5.44+1.59%*
GGT (U/L) 29.44+12.54  22.6714.060  31.89%+13.54  18.00%£06.632>*  30.56+14.38  16.00£4.50v*
ALB (g/dL) 1.14+0.19 0.99%0.20+* 1.2410.21 1.0610.302 1.21+0.20 0.66%0.09%*
TP (g/dL) 3.47£1.01 2.21£0.374b* 3.64%1.01 2.3940.82+ 3.67£1.07 1.6810.45v
BUN (mg/dL) 7.00£2.92 4.67+1.22¢ 8.44+2.88 4.22+2.05% 7.891+3.22 3.56%0.88"
KRE (mg/dL) 0.34£0.03 0.24%0.03« 0.34%0.04 0.2240.02ab" 0.34%0.03 0.20£0.00>*
Tn-1 (ng/mL) 0.01£0.00 0.01£0.00 0.01£0.00 0.01£0.00 0.01£0.00 0.01£0.00

AST; aspartat transaminaz, ALT; alanin transaminaz, GGT; gama-glutamil transpeptidaz, ALB; albumin, TP; total
protein, BUN; kan tre nitrojen, KRE; kreatinin, Tn-1; troponin I*: Grup icinde O.saate gbre istatistiksel farki
gosterir (p<0.05).»b: Gruplar arasinda 12. saatlerdeki istatistiksel fark: gosterir (p<<0.05).

AST; aspartate transaminase, ALT; alanine transaminase, GGT; gamma-glutamyl transpeptidase, ALB; albumin, TP;
total protein, BUN; blood urea nitrogen, CRE; creatinine, Tn-I; troponin 1.*: Indicates statistical difference within
the group according to the 0% hour (p<<0.05). »b: Shows the statistical difference between the groups at 12% hours

(p<0.05).

TARTISMA

PTX, beseri ve vetetriner hekimlikte
mikrosirkiilasyonun  tesvik edilmesi ve periferik
oksijenlenmenin saglanmast amactyla bir¢cok patolojik
bozuklukta kullanilmaktadir (Sezik ve ark. 2020).
PTX’in etkisi doza bagh olarak degistigi icin artan
dozlarda uygulanabilit (Uney ve ark. 2019), ancak
artan dozlarda kullanimda istenmeyen etkiler ortaya
ctkabilir. Kecilerde yapilan deneysel ¢alismalarda PTX
15-60 mg/kg dozda oral yolla ve 0.3-0.5 mg/kg (15-
30 dakika) dozda infiizyon seklinde kullanilmistir. Bu
arastirmada segilen dozlar (10, 20 ve 40 mg/kg) ve
Ornek alim saatleri daha 6nce keci ve koyunlarda
yaplan ¢alismalar dikkate alinarak belirlenmistir
(Corum ve ark. 2019, Sezik ve ark. 2020, Van Miert
ve ark. 1997). Kegilere PTX’in 10, 20 ve 40 mg/kg
dozda IV uygulamast sonrast herhangi bir yan etki
gorulmedi. Ancak koyunlarda 40 mg/kg (IV) dozda
gecici tasikardi, hipersalivasyon ve huzursuzluk
(Corum ve ark. 2019), sigirlarda 10 mg/kg (IV) dozda
gecici hipersalivasyon ve huzursuzluk (Uney ve ark.
2019), atlarda 8.5 mg/kg dozda (IV) kalp atiminda
artis, terleme ve kaslarda kasilma (Liska ve ark. 20006)
ve tavuklarda 100 mg/kg dozda (IV ve oral) derin
solunum ve gozlerde kapanma (De Boever ve atk.
2005) gibi istenmeyen etkiler bildirilmistir.

Mevcut calismada, 20 ve 40 mg/kg dozlarinda WBC
seviyesi artarken 10 mg/kg dozda HGB seviyesi
azaldi. Ayrica 10 mg/kg doz grubu ile
karsilastirildiginda, 20 ve 40 mg/kg doz gruplarinda
12. saatte WBC, RBC (40 mg/kg hari¢), HGB ve
HCT degetlerinin arttifl belirlendi. Bu degisiklikler
daha Once kecilerde belirtilen referans degetler
igerisindedir (Jackson ve Cockcroft 2002, Mohammed
ve ark. 2016, Njidda ve ark. 2013). PTX’in koyunlara
10, 20 ve 40 mg/kg dozda IV uygulamasinin WBC,
RBC ve HGB degetlerinde ve kopeklere 8 mg/kg
dozda IV ve 30 mg/kg dozda oral uygulamasinin
hematolojik ~ parametrelerde  degisiklife  neden
olmadigr rapor edilmistir (Corum ve ark. 2016, Rees
ve ark. 2003). PTX platelet adezyonunu Snleyerek ve
eritrositlerin flexibilite/deformabilitesini artirarak kan
viskozitesini azaltr ve bu 6zelliklerinden dolayi
mikrosirkiilasyona bagli hastaliklarda dokunun daha
fazla kanlanmasint saglar (Harris ve ark. 2010, Schroer
1985). PTX nétrofil solunum patlamasini engellemesi
ve immun sistem Uzerindeki olumlu etkilerinden
dolay1 WBC sayisint artirabilir (Carletto ve ark. 1997,
Mohammadzadeh ve ark. 2008). PTX’in hemodiyalize
bagl gelisen anemide (Shahbazian ve ark. 2017) ve de
eritropoietinin etkinligini engelleyen pro-inflamatuvar
sitokinlerin (TNF-a ve IFN-y) tretimini baskilayarak
HGB seviyesini artrdign (Cooper ve ark. 2004)
belirtilmistir. Ayrica insanlarda PTX tedavisinin HCT
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degeri artirdig rapor edilmistir (Antunes ve ark. 2008,
Golbast ve ark. 2003).

Kegilere PTX’in 10, 20 ve 40 mg/kg dozlarda
uygulamast AST, TP, BUN ve KRE degetlerinde
azalmaya neden oldu. Ayrica 40 mg/kg doz
uygulamast ALT, GGT ve ALB dizeyinde, 20 mg/kg
doz uygulamast GGT diizeyinde ve 10 mg/kg doz
uygulamast ALT ve ALB diizeyinde azalmaya neden
oldu. Diger doz gruplan ile karsilastirildiginda, 40
mg/kg doz uygulamast ALB ve TP diizeylerini azaltti.
Ayrica 40 mg/kg uygulama sontrasi, GGT ve KRE
degetleri 10 mg/kg’a gore ve ALT degeti 20 mg/kg’a
gore azaldigt belitflendi. PTX’in sigitlara 10 mg/kg,
atlara 8.5 mg/kg ve koyunlara 10-40 mg/kg dozda IV
uygulamast  sonrast biyokimyasal parametrelerde
herhangi bir farklilk g6rilmedigi rapor edilmistir
(Corum ve ark. 2016, Liska ve ark. 2006, Uney ve ark.
2019). Ancak dislipidemik olmayan ve non-alkolik
karaciger yaglanmast olan insanlara 800-1200 mg/gtin
ve 20 mg/kg/giin dozlarinda PTX uygulamasinin
AST, ALT ve GGT dizeylerinde azalmaya neden
oldugunu bildirilmistir (Cioboatd ve ark. 2017, El-
Haggar ve Mostafa 2015, Tuncer ve ark. 2003). Non-
alkolik karaciger yaglanmasinda PTX uygulamasinin
TNF-a, 1L-6 ve IL-8 sentezini azaltarak karaciger
nekrozu ve hepatositlerin apoptozunu Onledigi ve
buna baglt olarak karacifer enzimlerinde azalmaya
neden oldugu ifade edilmistir (Genoves ve ark. 2014,
Tuncer ve ark. 2003). Erkek ratlarda artan doz PTX
uygulamast BUN ve KRE degerlerini azaltmigstir (Jalili
ve ark. 2019). PTX, vazodilatatér prostaglandinlerin
sentezini indikleyerek ve mikrosirkilasyonu tesvik
ederek glomeriillere giden kan akimini artirir (Kim ve
ark. 2003, Wadie ve ark. 2021). Bobrege giden kan
akimindaki artis sonucu glomeriiler filtrasyon hizinin
artmasi plazmadaki BUN ve KRE miktarini azaltmig
olabilir (Kim ve ark. 2003). Bu arastirmada, grup ici
ve gruplar arasi degerlendirmede Tn-I dizeyinde
herhangi bir farklilik gérillmedi. Koyunlara PTX’in
10, 20 ve 40 mg/kg dozda uygulamasinin kalp
belirteclerinden  birisi  olan CK-MB  diizeyinde
degisiklige neden olmadigi belirtilmistir (Corum ve
ark. 2016). Ayrica doksorubisin ile indiklenen
kardiyotoksisite modelinde PTX uygulamast Tn-I
duizeyinde degisiklige neden olmamustir (Narin ve ark.
2004).

SONUGC

Sonug olarak kegilere PTX’in 10, 20 ve 40 mg/kg
dozlarda IV  yolla uygulamasinin  hematolojik
parametreler ile karaciger ve bobrek biyokimyasal
parametrelerinde  degisikliklere  neden  oldugu
belirlendi. Bu nedenle, kegilere PTX’in IV yolla 10 ve
40 mg/ kg doz araliginda uygulamasi sonrasi
hematolojik ve biyokimyasal parametrelerin takip
edilmesi gerekir. Ayrica kegilerde PTX’in tekrarh
uygulamasi  sonrast  giivenilirlifinin  hematolojik,

biyokimyasal, molekiiler ve patolojik olarak ortaya
konulmasina ihtiya¢ vardir.

Cikar Catismasi: Yazarlar bu yazt icin gercek,
potansiyel veya algilanan c¢tkar catigmast olmadigini
beyan etmislerdir.

Etik Izin: Arastirma Siirt Universitesi Deney
Hayvanlar1 Yerel Etik Kurulu tarafindan 29.06.2021
tarihinde ve 2021/01 numarali oturumda gorigilmus
olup, 21 numarali kararinca etik kurul izni ainmugtir.

Finansal Destek: Bu arastirma herhangi bir kurum
ve kurulus tarafindan desteklenmemektedir.

Agiklama: Mevcut arastirma  hicbir  kongrede
sunulmamigtir.
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ABSTRACT

This study was conducted to investigate the effects of vitamine C administration with different doses on some haematological
and biochemical parameters in ewes of different pregnancy and lactation periods and in their lambs. A total of 48 sheep and
50 lambs born from them were used in the study. Ewes were divided into four groups. Group 1 (n:8) negative (-) control,
Group 2 (n:13) positive (+) control were injected with phisiologic saline solution while Group 3 (n:13) and Group 4 (n:14)
were injected with 2.5 ml and 5 ml vitamine C beginning from 4th month of pregnancy until delivery. While vitamin C
administration in pregnant ewes had no significant effect on hemotological parameters and ALP, AST, TP, Creatinine, Urea,
Fe, Na+ and Ca++ parameters; increase in glucose level during pregnancy and decrease in K+level during lactation were found
to be statistically significant (p<<0.05). Vitamin C was not found to be effective on the measured parameters in the comparisons
between groups in lambs. In the intergroup comparisons, a statistically significant decreased in MCV and ALP levels (p:0.01)
and an increased in Fe levels were detected in 4 week old lambs compared to 1 week old lambs (p:0.01). As a result, it is seen
that the addition of vitamin C during pregnancy does not make much metabolic changes in pregnant sheep and lambs born
from these sheep, however, further studies are needed to test different doses and administration routes of vitamin C.

Key words: Biochemical Parameters, Ewe, Lactation, Pregnancy, Vitamin C

*kok
Farkli Dozlarda C Vitamini Uygulanan Koyunlarin Ileri Gebelik, Erken ve Geg Laktasyon Dénemleri ile
Bunlardan Dogacak Kuzularda Hematolojik ve Biyokimyasal Parametrelerin Tespiti

(074

Calisma; antioksidan vitaminlerden C vitamininin farklt dozda uygulamalarinin, gebelik ve laktasyon dénemindeki koyunlarda
ve bunlardan dogacak kuzularda hematoloji ve bazt biyokimyasal parametreler tizerindeki etkilerinin aragtirilmast amaciyla
yapildi. Caligmada toplam 48 koyun ile bunlardan dogan 50 kuzu kullaniddi. Koyunlar d6rt gruba ayrildi. Grupl (negatif (-)
kontrol, n:8) ve Grup2 (pozitif (+) kontrol, n:13)’deki koyunlara serum fizyolojik, Grup3 (n:13) ve Grup4 (n:14)’teki koyunlara
ise gebeligin 4. ayinin baglamastyla birlikte doguma kadar her hafta sirastyla 2.5 ml ve 5 ml C vitamini enjeksiyonu yapildi. Gebe
koyunlarda C vitamini uygulamasinin hematolojik parametreler ile ALP, AST, ALT, TP, Kreatinin, Ure, Fe, Na+ ve Ca++
parametreleri Gizerine 6nemli bir etkisi olmazken; gebelik déneminde glikoz dizeyinde artma, laktasyon déneminde ise K+
diizeyinde azalma istatistiksel actdan 6nemli bulundu (p<0.05). Kuzularda yapilan gruplar arast karsilastirmalarda C vitamini
enjeksiyonu, 6lctilen parametreler tizerine etkili bulunmadi. Grup ici kiyaslamalarda ise 4 haftalik kuzularda 1 haftalik kuzulara
gbre MCV ve ALP duzeylerinde istatistiksel acidan 6nemli derecede azalma (p:0.01), Fe duzeyinde ise artma tespit edildi
(p:0.01). Sonug olarak; gebelik déneminde C vitamini ilavesinin gebe koyunlar ile bu koyunlardan dogan kuzularda metabolik
olarak fazlaca degisiklik yapmadigs gériilmekte, bununla birlikte C vitamininin farklt doz ve uygulama yollarinin denenebilecegi
daha ileri galigmalara ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Biyokimyasal parametreler, C vitamini, Gebelik, Koyun, Laktasyon
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GIRIS

Ureme fonksiyonlari ile vitaminler arasinda bir iligki
oldugu uzun zamandir kabul edilmektedir (Parraguez
ve ark. 2011). Askorbik asit; insanlar ve memelilerin
kiiciik bir bolimi icin diyetin esansiyel bir bilesenidir
ve uzun yillardir fertilite ile ilgili bulunmasina ragmen
treme sistemindeki roli henlz tam olarak
aydinlatilamamistir. Askorbik asidin tireme prosesinde
esansiyel bir biyokimyasal ve dogurganlikta 6nemli bir
faktor oldugu dustiniilmektedir (Luck ve ark. 1995).
Ruminantlar icin C vitamini; cogunlukla glikozdan
askorbik asit sentezine bagldir, ¢iinkii diyetle alinan C
vitamini rumenin alkali pH’sinda mikrofloranin da
etkisiyle yikima ugramaktadir (Nockels 1988).
Askorbik asit sentezi bozuldugunda, ruminantlar C
vitamini eksikliginden diger evcil hayvanlara oranla
daha fazla etkilenitler (McDowell 1989). Stres
durumunda adrenal bezlerde yiitksek oranda bulunan C
vitamini seviyesi hizli bir sekilde diismekte ve bu
vitamini sentezleme yetenegine sahip canlidarda bile
yeterli olamamaktadir (Scott ve Woodman 1993).
Gebelik periyodu ve takiben laktasyon dénemi hem
anne hem de tasidigi yavru icin hassas dengelerin bir
arada yuratildigi ve fizyolojik stresin, immun sistem
tzerine etkisinin yogun oldugu énemli bir siirectir.
Ruminantlarin gebelik periyodunda fetiisteki bag doku
artist, C vitaminine duyulan ihtiyacin artmasina yol
acarken, gebeligin ilerlemesi bu gereksinimi daha da
yikseltmektedir (Chattopadhyay ve ark. 1972). Ayrica,
organizmada yeteri kadar C vitamini sentezinin
yapilmamasi plazma kortizol seviyesini arttirmakta
(Hodges ve Hotston 1970), sonugta metabolizmada
strese  baglt mekanizmalar devreye girmektedir.
Gebeligin =~ devamumi  tehdit eden PGF2o’nin
baskilanmasi  ve gebeligin  devamint  saglayan
progesteron hormonunun sentezi i¢in C vitamininin
gerekli olmasi, gebelik déneminde bu vitaminin ne
kadar oOnemli bir rol oynadigini gdstermektedir
(Haliloglu ve ark. 2008). Zhang ve ark. (2019) C
vitamininin  in  vitro olarak dretilen koyun
embriyolarinda; embriyo gelisimini dizenledigini ve
embriyo kalitesini arttirdigint bildirmektedirler. Ayni
zamanda maternal C vitamini ilavesinin sicaklik stresi
altindaki ineklerde gebelik oranini (Parraguez ve ark.
2011), koyunlarda ise fetal biyiime oranint artirdigint
bildiren ¢alismalar da mevcuttur (Sales ve ark. 2019).
Ancak koyunlarda C vitamini uygulamalarinin gebelik
ve laktasyon periyodu ile bunlardan dogacak kuzularda
biyokimyasal parametreler tzerine etkisini gOsteren
doyurucu sayida calismaya rastlanidlmamistir. Bu
nedenle ¢alisma; koyunlarda gebeligin son déneminde
uygulanan C vitamininin; ge¢ gebelik, erken ve geg
laktasyon donemlerindeki bazt  hematolojik  ve
biyokimyasal parametreler tzerine etkisini belirlemek
ve bunlardan dogacak kuzularda ayni parametreleri
degerlendirmek amactyla planlanmistir.

MATERYAL ve METOT

Bu calismaya Bahri Dagdas Uluslararast Tarimsal
Arastirma Enstitisit Hayvan Deneyleri Yerel Etik
Kurulu Bagkanhiginin 27.09.2017 tarih ve 67 sayilt yerel
etik kurul onayi alinarak basland:.

Calisma, Konya’nin Karatay ilgesinde bulunan Bahrti
Dagdas Uluslararast Tarimsal Arasturma Enstitsi
Miudirligi’'nden saglanan ortalama canlt  agirhig
60%4,5 kg olan 2 yasindan biyiik ve en az 1 kez dogum
yapmus klinik olarak saglikli 48 adet Orta Anadolu
(Konya) Merinosu 1kt disi  koyun tzerinde
gerceklestirildi.

Calismada kullanilan hayvanlarda herhangi bir hastalik,
Ozellikle C vitamini eksikligine neden olabilecek
hastaliklarin bulunmamasina dikkat edildi. Yar1 kapali
beslenme modeli ile gebe olmayan, gebe ve
laktasyondaki koyunlarin ve yeni dogan kuzularin
ihtiyact olan besin maddeleri dikkate alinarak NRC
(National Research Council) standartlarina uygun
olarak yemler hazirlandi (NRC 2007). Bu y6nd ile tim
hayvanlar tek bir elden beslendi ve yemlemenin 6l¢tim
parametrelerine olumsuz etkileri minimize edildi.
Calisma Oncesi tim koyunlarda transrektal yolla 7.5
MHz rektal prob kullanilarak B-Mode Real Time
ultrasound (Scanner 480 Vet, Esaote Pie Medical,
Hollanda) cihazt ile incelemeleri yapilip gebe
olmadiklart tespit edildi. Ardindan tiim koyunlara esit
muamele olmast amactyla Medroksiprogesteron Asetat
(MPA) emdirilmis stingerler (Esponjavet, Hipra,
Ispanya) 14 giin siire ile intravaginal olarak uygulandi
ve stungerler ctkarildiktan sonraki 24 saat icinde eCG
(Chrono-gest, MSD, ABD) 1 ml. im. enjeksiyonu
yapilarak koyunlar arasinda Ostris senkronizasyonu
saglandi. Enjeksiyondan 12 saat sonra koyunlarin
arasina arama kogu katilarak Ostriise gelen koyunlar
belitlenip ayrildi, bagka bir ortamda kog ile ¢iftlestirme
islemi yapildi. Elde asim adi verilen bu islemle 5 giin
boyunca kizginliga gelen koyunlarin ¢iftlestirilmesi
gerceklestirildi. Asim sonrasi 45. giinde gebe kalan
koyunlarin ultrasound muayenesi yapilarak ¢ gruba
ayrildi, gebe kalmayan koyunlara asim sonrast 60.
ginde tekrar ultrasound muayenesi yapilarak, kesin
gebe olmadiklart teshisi konulup negatif kontrol grubu
olusturuldu.

Koyunlar G1 (n:8) negatif (-) kontrol grubu, G2 (n:13)
pozitif (+) kontrol grubu, G3 (n:13) gebe 2.5 ml C
vitamini grubu, G4 (n:14) gebe 5 ml C vitamini grubu
olacak sekilde dort gruba ayrildi. G1 ve G2 gruplarina
enjeksiyon stresi olusturmak amactyla serum fizyolojik
(%0.9 NaCl) enjeksiyonu yapidi.  Hayvanlara
uygulanan tim mudahaleler 6ncesinde su ve yem
kisitlamasina gidilmedi.

Gruplara Uygulanan Enjeksiyon Diizeni
-G1; gebe olanlarla aynt zamanda 2.5 ml serum
tizyolojik kas ici (i.m. %0.9 NaCl) enjeksiyonu yapildr.
-G2; gebeligin 3. ayindan sonra (+90 giin) doguma
kadar her hafta 2.5 ml im. serum fizyolojik (%0.9
NaCl) enjeksiyonu yapildi.
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-G3; gebeligin 3. ayindan sonra (+90 giin) doguma
kadar her hafta 2,5 ml i.m. vitamin C (Vetas, Ascorvet,
Turkiye) 250 mg/ml (625 mg/CA)) enjeksiyonu
yapildt.

- G4; gebeligin 3. ayindan sonra (+90 giin) doguma
kadar her hafta 5 ml i.m. vitamin C (Vetas,

Ascorvet, Turkiye) 250 mg/ml (1250 mg/CA))
enjeksiyonu yapildr.

Kan Orneklerinin Alinmast

Kan 6rnekleri koyunlardan; ¢alisma baslamadan 6nce
0.gtin (Eylil 2017), gebeligin 105. (3.5 ay-Ocak 2018)
ve 135. (4.5 ay-Subat 2018) giinlerinde, laktasyonun 15.
(Erken laktasyon-Mart 2018) ve 75. (Geg laktasyon-
May1s 2018) giinlerinde, kuzulardan ise dogum sonrasi
1. (Mart 2018) ve 4. haftalarda (Mart 2018) vena
jugularisten alindr.

Hematolojik parametre OSlctimleri vakumlu Lityum-
Heparinli  tiplere (Vacuette, ABD) alinan kan
orneklerinde Veteriner Tam Otomatik Kan Analiz
Cihazt kullanilarak (Mindray BC-2800Vet, Cin) yapuldi.
Biyokimyasal parametreler icin vakumlu jelli tiiplere
(Vacutest Kima, Ttalya) kan 6rnekleri alindi ve 3000
devir/dk’da 10 dk santrifiij edildikten sonra serumlari
ayriddi. Ayrilan serumlar analiz yapilincaya kadar -
80°C’de mubhafaza edildi. Biyokimyasal parametreler
otoanaliz6r (ARCHITECT ¢8000, (ABBOTT, ABD)
kullanilarak tespit edildi.

Istatistiksel Analiz

Verilerin normal dagilima uygunluklar Kolmogrov-
Smirnov  Testi ile analiz edildi. Gruplarn
karsilastirilmasinda  tekrarli  6rneklerde  iki  yonli
(Vitamin C uygulama gruplart ve O6lcim zamani)
varyans analizi kullanildi. Vitamin C uygulama gruplari
arasindaki coklu karsilagtirmalar icin Duncan testi,
Olgim zamanlar1 arasindaki karsilagtirmalarda ise
eslestirilmis ~ 6rneklerde  t-testi  (bagimli  t-testi)
kullanildi. Sonuglar ortalama T standart hata (SEM)
seklinde sunuldu ve gruplar arasindaki farkliligin 6nemi
p<0.05 olarak kabul edildi. Gruplar aras1 farkliiklar
tablo ve sekiller Uzerinde farklt harfler ile gosterildi.
Verilerin analizinde SPSS istatistik programi kullanildi
(SPSS 17.0).

BULGULAR

Klinik Bulgular

Calismada, gebelik periyodunda koyunlarda herhangi
bir olumsuz klinik bulguya rastlanmadi. Calismada
gebe olan 40 koyundan (G2, G3 ve G4) toplam 66 adet
kuzu dinyaya geldi (16 tanesi postnatal ve ishal sonucu
6ldt). Bu kuzulardan; dogum sonrasinda (+) kontrol
grubundaki koyunlardan dogan kuzulardan 7 tanesinin
dogum komplikasyonu (postnatal kuzu Slimi)
sonucu, 1 tanesinin de ilerleyen glinlerde kuzu ishalleri
sonucunda; gebe 2.5 ml C vitamini grubundaki
koyunlardan dogan kuzulardan 2 tanesinin dogum
komplikasyonu (postnatal kuzu Olimleri) sonucu, 3
tanesinin de ilerleyen gunlerde kuzu ishalleri
sonucunda; gebe 5 ml C vitamini grubundaki

koyunlardan dogan kuzulardan 1 tanesinin dogum
komplikasyonu (postnatal kuzu OSliimleri) sonucu, 2
tanesinin  de ilerleyen ginlerde kuzu ishalleri
sonucunda 6ldiigi gorildi.

Hematoloji

Hematolojik bulgularin degerlendirilmesinde; WBC
(Beyaz Kiure Sayist-m/mm3), RBC (Kirmizi Kure
Sayist-m/mm3), MCV (Ortalama Kirmizt Kire
Hacmi-fl), MCH (Kimizi Kiredeki Ortalama
Hemoglobin-pg), MCHC  (Ortalama  Eritrosit
Hemoglobin Konsantrasyonu), RDW (Kirmuzi Kiire
Dagilim Genisligi), PLT (Platelet), MPV (Ortalama
Trombosit Hacmi-fl), PDW (Trombosit Dagilim
Genisligi), PCT (Plateletkrit-%), HCT (Hematokrit-%o)
ve cHGB (Hemoglobin-g/dL) verileri c¢aligtlarak
sonuclar Tablo 2°de verildi.

Koyunlarda calisma gruplart arasinda grup ici ve
gruplar arast kiyaslamalar yapildiginda hematolojik
parametrelerde istatistiksel olarak 6nemli bir fark
saptanmadi. Kuzularda ise grup ic¢i kiyaslamalarda
MCV parametresinde 1. haftaya gore, 4. haftada G2,
G3 ve G#4teki azalma istatistiksel olarak Onemli
bulundu (p:0.01) (Sekil 1).

Rutin Biyokimya

Rutin biyokimya bulgularinin degerlendirilmesinde;
ALP  (Alkalen Fosfataz-IU/L), AST (Aspartat
Aminotransferaz-1U/L), ALT (Alanin
Aminotransferaz-IU/L), TP (Total Protein-g/dL),
Kreatinin (mg/dL), Ure (mg/dL), Glikoz (mg/dL),
Laktoz (mmol/L), Nat+ (Sodyum-mmol/L), K+
(Potasyum-mmol/L), Ca++ (Kalsiyum-mmol/L) ve
Fe (Demir-ug/dL) verilerti ¢alisilarak sonuglar Tablo. 3,
4 ve 5te verildi.

Koyunlarda gruplar arast degerlendirmede ALP, AST,
ALT, TP, Kreatinin, Ure, Fe, Na+ ve Ca++
parametrelerinde istatistiksel olarak 6nemli bir fark
saptanmadi. Gebe gruplarin hepsinde gebelik petiyodu
stresince en ylksek glikoz diizeyine 4.5. ayda ulagild:
ve bu hayvanlarda gebeligin 3.5 ve 4.5. aylarinda
Olgilen glikoz duzeyi (-) kontrol grubu ile
karsilastirildiginda istatistiksel acidan 6nemli derecede
diisiik saptandi. Laktasyonun 1. ayinda glikoz diizeyi C
vitamini ilavesi yapilmayan gebelerde (G2) daha dusiik
diizeyde idi. Laktoz diizeyi G3 grubunda diger gruplara
kiyasla laktasyonun 3. ayinda gozle gorilir derecede
artmasina ragmen istatistiki agidan 6nemsizdi. Dogum
sonrast tim gruplarda K+ diizeyi laktasyonun 3. ayinda
laktasyonun 1. ayina gore istatistiki acidan Gnemli

derecede azald1 (p:0.01).

Kuzularda gruplar arasi kiyaslamalarda, ALP, AST,
ALT, TP, Kreatinin, Ure, Fe, Na+, K+, Ca++, Glikoz
ve Laktoz, parametrelerinde istatistiksel olarak 6nemli
bir fark saptanmadi. Grup i¢i kiyaslamalarda ise biitin
gruplarda 4 haftalik kuzularda 1 haftalik kuzulara gére
ALP duzeyinde istatistiksel acidan 6nemli derecede
azalma, Fe diizeyinde ise artma tespit edildi (p:0.01)
(Sekil 2-3)
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Sekil 1: Gebe gruplardaki koyunlardan (G2, G3 ve G4) dogan kuzularda MCV (fl) parametresinin 1. ve 4. haftadaki degerlerinin
grup ici karsilastirilmasi.
Figure 1: Intragroup comparison of the values of MCV (fl) parameter at 1st and 4th weeks in lambs born from ewes (G2, G3
and G4) in the pregnant groups.
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1. Hafta 4. Hafta

Sekil 2: Gebe gruplardaki koyunlardan (G2, G3 ve G4) dogan kuzularda ALP (U/L) patametresinin 1. ve 4. haftadaki
degerlerinin grup ici karsilastirilmast.
Figure 2: Intragroup comparison of the values of ALP (U/L) parameter at 1st and 4th weeks in lambs born from ewes (G2,
G3 and G4) in the pregnant groups.
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Sekil 3: Gebe gruplardaki koyunlardan (G2, G3 ve G4) dogan kuzularda Fe (ug/dL) parametresinin 1. ve 4. haftadaki

(+) Kontrol 2,51l CVit., Sl O Vit.

4. Hafta

degerlerinin grup ici karsilastirilmast.
Figure 3: Intragroup comparison of the values of Fe (ug/dL) parameter at 1st and 4th weeks in lambs botn from ewes (G2, G3
and G4) in the pregnant groups.

Tablo 1. Koyunlarda gebeligin ilk 100 ve son 50 giinleri ile laktasyonun ilk 75, 75. giinden sonraki rasyonlari
Table 1. The rations of sheep in the first 100 and last 50 days of pregnancy and after the first 75 and 75 days of

lactation
Koyunlarin Koyunlarin Koyunlarin
Gebeliklerinin Ilk 100 Gebeliklerinin Son 50 Laktasyonun 75.
Yem Cinsi Giiniinde Aldiklar1 Yem Giinii ve Laktasyonun Giiniinden Sonra
Miktar: Ik 75 Giiniinde Aldiklar1 Yem Miktar:
Aldiklar1 Yem Miktar:

Kesif Yem 250 gr. 500 gr. 200 gr.
Bugday Sapi 250 gr. 250 gr. 250 gr.
Kuru Yonca 500 gr. 500 gr. 500 gr.
Musir Silaji 1.5 kg. 1 kg. 1 kg.

Ad Libitum Su

Kuzular 1lk 10 giin; ad libitum anne siitii ile, 10. giinden sonra ad libitum anne siitii, ad libitum kuzu baslangic yemi, kuru yonca,

ad libitum su ile beslendi. (TABLO 1 in altina gelmeli)
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Tablo 2. Negatif kontrol (G1), pozitif kontrol (G2), 2.5 ml vitamin C (G3) ve 5ml vitamin C (G4) gruplarinda ¢alisma baglangici (0. Giin), 3.5. Ay, 4.5. Ay, Laktasyonun
1. ve 3. Ayindaki hematolojik parametre degerleri (ORTZSEM) ile gebe koyunlardan dogan kuzularin 1 ve 4 haftalik yaslarindaki hematolojik parametre degetlerinin
istatistiksel karsilastirmast.
Table 2. Start of study (Day 0), 3.5 Months, 4.5 Months, 1st and 3rd Months of Lactation in negative control (G1), positive control (G2), 2.5ml vitamin C (G3) and
5ml vitamin C (G4) groups Statistical comparison of hematological parameter values (ORT+SEM) and hematological parameter values of lambs born from pregnant
ewes at 1 and 4 weeks of age.

Uygulama Gruplari Uygulama Gruplari
Koyun Kuzu
Parametre Zaman G1 (n:8) G2 (n:13) G3 (n:13) G4 (n:14) Zaman G2 (n:13) G3 (m:17) G4 (n:20)
0. gin 782076 777 £ 0,58 805 £ 0,61 801 £ 0,56
, + + + +
WBC 3.5. 25 8.29 = 0,03 8,78 = 041 8ol =043 S11=09 1 hafta 873 + 0,88 770 4 0,77 831+ 071
o 45. ay 810 + 0.90 829 + 069 860 + 0.72 875 + 0.66 e o o S et
Laktasyon 1. Ay | 921 + 0.85 9.24 + 0,65 9.31 + 0,68 954+ 0.63 : A1 20, 8320, 2620,
Laktasyon 3.2y | 8.42 + 0.79 779 + 0.60 783+ 0.63 826 + 058
0. giin 11,54 + 0,50 1041 + 0,38 1124 * 0,40 11,04 * 035
, + + + +
RBC 3.5. 23 2,66 20,30 5,31 2023 32024 8,96 2021 1 hafta 9.23 + 033 877 +0.29 917 + 027
/mm?) 4.5 2y 9,64 1 0,36 8,11%0,28 8,411 0,29 8,40%0,26 4 hafta 10,61 + 0,32 10,33 + 0.28 10,57 + 0,26
(M Laktasyon 1. Ay | 10,02 % 0,51 831 + 039 934 + 041 8.89 + 0,36 : 61 £0, 33 E0, STE0,
Laktasyon 3.ay | 1112 + 0,60 819 + 046 10,08 + 0,48 895 + 042
0. giin 35,69 0,87 3743 £ 0,66 3434 T 0,69 3538 £ 0,61
3.5. ay 4121 + 0,93 4256 + 0,71 39,79 + 0.74 40,99 + 0,66
> > > > > > > B + A + A + A
MCV 45.ay 4183 + 0,90 43,94 + 0,69 40.84 + 0.72 4250 + 0,64 jr'iaga 222}) N é’ggB ;‘g;g N 8233 ‘3*‘7‘;; - 8%3
) Laktasyon 1. Ay | 42.20 + 1,05 44.61 + 0.80 4121 + 0,83 4335 + 0,74 -hafta 26 0, 7220, 78 L0,
Laktasyon 3.ay | 4188 & 1.17 4373 % 0,90 39,28 + 0.94 4272+ 083
0. giin 899 T 0,54 930 £ 0,36 8.96 £ 040 839 035
, + + + +
MCH 3.5. 23 9,97 £ 0,23 10,42 £ 0,16 10,11 £0,17 10,24 £0,15 1 hafta 12,45 + 0,32 12,27 + 0,28 12,29 + 026
45.ay 10,97 + 0.24 11.71 + 016 11,44 + 017 11,54 + 015 b oo o o
g Laktasyon 1. Ay 10,83 + 0,31 11,54 + 0,21 11,14 + 0,23 11,36 + 0,20 nata 7= O =5 V=
Laktasyon 3.ay | 10.79 + 0,40 11.43 + 0.27 1071 + 0,30 11.34 + 0.26
0. giin 2520 T 0,42 2512+ 0,32 2637 * 0,33 25,72 % 0,29
35, ay 2451 + 0.35 2468 + 0,27 25.61 + 0.28 25,07 + 0.25
> > b > 5 > b > + + +
MCHC 45.ay 26,59 + 0.35 26.87 + 0.27 2784 + 0,28 2727 + 025 ﬁzgz ;Zg; - ggg ;Z;‘z‘ - 8’51 5232 - 855
Laktasyon 1. Ay | 26,00 + 0,35 26,04 + 027 2717 + 028 2627 + 025 : 9> 0, 2220, 06 0,
Laktasyon 3.ay | 26,07 + 0,36 2576 + 0,28 27.00 + 0,29 26,63 + 0.26
0. giin 16,13 + 0,36 15,77 + 0.28 16,11 £ 0,29 16,29 ¥ 0.26
35, ay 1333 + 0.35 13,66 + 0.27 14,50 + 0.28 1413 + 0.25
> k) 5 > > > > > + + +
RDW 45.ay 13,50 + 0,34 13.25 + 0.26 13.78 + 0.27 13.86 + 024 i‘iaga 13‘5‘2 i 852 igﬁ N 8;3 }322 N 8;2)
Laktasyon 1. Ay | 13,59 + 042 1273 + 032 13,34 + 0,33 13,62 + 0,29 -hafta =3 20,73 14106 420,
Laktasyon 3.ay | 14.26 + 0,44 13.55 + 0,34 13.81 + 0.35 13,75 + 031
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0. giin 119,59 + 2396 | 130,00 = 1830 | 125,80 + 20,05 | 127,50 + 16,95
3.5.ay 120,86 £ 36,23 | 129,75 27,67 | 124,73 +3031 | 126,23 + 25,62 L hafia 16945+ 2412 | 10588+ 2110 | 11075 + 19,45
PLT 45.ay 12729 39,60 | 129,33 30,25 | 126,20 + 33,13 | 132,86 + 28,00 PR 17246 % 3006 | 21765 + 2646 | 20085 + 2439
Laktasyon 1. Ay 126,86 £ 15,64 | 130,36 £ 11,95 | 124,26 + 13,09 | 127,54 + 11,06 : D=0 B =2 09 = A
Laktasyon 3. ay 125,83 19,99 | 131,25+ 1527 | 12830+ 16,72 | 126,71 + 14,13
0. giin 508 % 0,11 5,13 £ 0,09 4,99 + 0,09 4,94 ¥ 0,08
MPV 3.5 2y >3 f 0,13 2,59 f 0,10 540 f 0,11 2,35 f 0,09 1.hafta 548 + 0,16 547 +0,14 531 40,13
o 45. ay 5,73 + 0,20 6,07 £ 0,15 5,84 0,16 591 +0,14 PR 208 1 015 220 1 011 2201 010
Laktasyon 1. Ay | 5,69 0,19 6,45+ 0,14 5,94 + 0,15 6,05+ 0,13 ’ : ’ ? ” g
Laktasyon 3. ay 568 0,15 5,86 0,12 5,60 £ 0,12 6,01 0,11
0. giin 13,77 £ 0,19 14,04 £ 0,15 13,68 £ 0,15 13,68 £ 0,13
3.5.ay 14,56 + 0,22 14,78 + 0,17 1421 + 0,17 1424 + 0,15
PDW 45.ay 14,61 + 0,25 15,08 + 0,19 14,74 + 0,20 14,69 + 0,18 ﬁigj i;‘i}t f 8’%‘; ﬁ’ég f 8’?2 %gé f 8’12
Laktasyon 1. Ay 14,41 + 023 15,48 + 0,17 14,83 + 0,18 14,94 + 0,16 : Or =5 =5 ©7 =5
Laktasyon 3. ay 14,15 + 0,19 14,68 + 0,15 14,20 + 0,15 14,78 + 0,13
0. giin 0,08 0,01 0,08 + 0,01 0,07 0,01 0,06 0,01
PCT 3.5 2y 0,07 f 0,02 0,07 f 0,02 0,05 f 0,02 0,07 f 0,01 1.hafta 0,10 + 0,02 0,06 + 0,02 0,08 + 0,02
(%) 4.5. 2y 0,11 £0,03 0,08 £ 0,02 0,08 X 0,02 0,08 £ 0,02 4 hafta 0,10 + 0,02 0,12 + 0,02 0,11 + 0,01
Laktasyon 1. Ay | 0,07 0,01 0,10 + 0,01 0,08 + 0,01 0,08 + 0,01
Laktasyon 3. ay 0,05 + 0,02 0,06 + 0,02 0,08 + 0,01 0,08 + 0,02
0. giin 28,14 + 1,00 2725+ 0,76 27,27 + 0,80 26,93 + 0,71
HCT 3.5.ay 26,57 f 0,89 23,67 f 0,68 23,55 f 0,71 2443 f 0,63 1.hafta 29,69 + 1,25 2718 + 1,10 29,50 + 1,01
o 45.ay 27,71 + 1,11 25,00 + 0,84 24,55 + 0,88 24,86 + 0,78 PR 5693+ 062 5590 1 057 5610 £ 052
Laktasyon 1. Ay | 30,43 + 1,82 2575+ 1,39 26,82 + 1,45 2771+ 1,29 ’ ’ ’ ’ ’ ’
Laktasyon 3. ay 32,29 + 1,65 2558 + 1,26 27,09 + 1,31 26,86 + 1,16
0. giin 9,73 + 0,34 9,27 + 0,26 9,32+ 0,27 9,14 + 0,25
cHGB 3.5.ay 9,20 f 0,31 8,07 f 0,24 8,03 f 0,25 8,52 f 0,23 1.hafta 10,11 + 0,43 9,21 + 0,37 10,02 + 0,34
(g/dL) 4.5. 2y 9,50 £ 0,36 8,52 10,28 8,321029 8,52 10,27 4 hafta 8,93 + 0,23 8,59 + 0,20 8,91 + 0,19
Laktasyon 1. Ay 10,91 + 0,52 8,69 + 0,40 911 + 0,41 8,90 + 0,38
Laktasyon 3. ay 10,93 + 0,55 8,72 + 0,42 9,23 + 0,44 9,02 + 0,40

Ayni stitundaki farklt harfler (A, B); gruplar (Olgiim zamanlarr) arasindaki farkin istatistiksel olarak 6nemli oldugunu gostermektedir (p:0.01).
Different letters in the same column (A, B); shows that the difference between the groups (Measurement times) is statistically significant (p:0.01).
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Tablo 3. Negatif kontrol (G1), pozitif kontrol (G2), 2.5 ml vitamin C (G3) ve 5ml vitamin C (G4) gruplarinda ¢alisma baslangict (0. Gun), 3.5. Ay, 4.5. Ay,
Laktasyonun 1. ve 3. Ayindaki biyokimyasal parametre degetleri (ORTESEM) ile gebe koyunlardan dogan kuzularin 1 ve 4 haftalik yaslarindaki biyokimyasal

parametre degerlerinin istatistiksel karsilastirmasr.
Table 3. Start of study (Day 0), 3.5 Months, 4.5 Months, 1st and 3rd Months of Lactation in negative control (G1), positive control (G2), 2.5ml vitamin C (G3) and
5ml vitamin C (G4) groups Statistical comparison of biochemical parameter values (ORTESEM) and biochemical parameter values of lambs born from pregnant

ewes at 1 and 4 weeks of age.

Uygulama Gruplari

Uygulama Gruplari

Koyun Kuzu
Parametre Zaman G1 (n:8) G2 (n:13) G3 (n:13) G4 (n:14) Zaman G2 (n:13) G3 (n:17) G4 (n:20)
0. glin 34,14 £ 10,62 32,17 +8,11 32,27 £8,47 32,92+7,79
3.2y 32,71:8,10 3,00£6,19 33.91£6,46 30,2325, 1.hafta 236,46 +38,82A | 250,77 +33,95 | 230,80 + 31,30
ALP (1U/L) 4.5, ay 30,86 £ 7,97 30,75 £ 6,08 29,91 +6,35 31,85 +5,85 4 hafta 133.08 + 19 478 13171 + 17,038 124.45 + 15 708
Laktasyon 1. Ay 33,14+ 6,24 35,83+4,77 35,64 £ 4,98 36,08 £ 4,58 ) e rem T e
Laktasyon 3. ay 32,86 +£4,58 37,50+ 3,49 35,46 + 3,65 33,69 £ 3,36
0. glin 38,57 +8,12 34,33+£6,20 39,40+ 6,80 35,39+5,96
3.5.ay 38,00 £ 6,00 31,00 £ 4,58 36,10+ 5,02 41,54 £ 4,40 1 hafta 27.54 42,57 24,82 +2,25 26,00 + 2,07
AST (1U/L) 4.5, ay 34,14+ 7,16 37,42 +5,47 37,10+£5,99 33,46 £ 5,25 4 hafta 26.39 + 12 44 28.00 + 10,88 2735+ 10.03
Laktasyon 1. Ay 33,43+6,03 35,58 £4,61 35,20+ 5,04 32,69+4,42 ' e e e
Laktasyon 3. ay 39,14 £ 4,40 39,00 £ 3,36 42,10+ 3,68 40,31 +3,23
0. glin 9,56+1,31 9,67 +1,00 9,10+ 1,10 8,79 +£0,93
3.5.ay 9,43 +1,38 8,25+ 1,06 8,10+1,16 9,14 £ 0,98 1 hafta 5,08 + 0,06 5,00 £ 0,05 5,05 + 0,05
ALT (IU/L) 4.5. ay 8,43 +1,25 9,00 £ 0,96 8,50+ 1,05 9,64 £ 0,89 4 hafta 731+154 520+134 700+1.24
Laktasyon 1. Ay 8,43 £ 0,55 8,92+0,42 8,80+ 0,46 8,86 £ 0,39 ' e e e
Laktasyon 3. ay 8,14 £ 0,70 8,00 £ 0,53 8,30+0,58 8,00 £ 0,49

Ayni siitundaki farklt harfler (A, B); gruplar (Olgiim zamanlarr) arasindaki farkin istatistiksel olarak 6nemli oldugunu géstermektedir (p:0.01).
Different letters in the same column (A, B); shows that the difference between the groups (Measurement times) is statistically significant (p:0.01).
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Tablo 4. Negatif kontrol (G1), pozitif kontrol (G2), 2.5 ml vitamin C (G3) ve 5ml vitamin C (G4) gruplarinda ¢alisma baslangict (0. Gin), 3.5. Ay, 4.5. Ay, Laktasyonun 1. ve 3.
Ayindaki biyokimyasal parametre degerleri (ORT+SEM) ile gebe koyunlardan dogan kuzularin 1 ve 4 haftalik yaslarindaki biyokimyasal parametre degerlerinin istatistiksel
karsilastirmasi.

Table 4. Start of study (Day 0), 3.5 Months, 4.5 Months, 1st and 3rd Months of Lactation in negative control (G1), positive control (G2), 2.5ml vitamin C (G3) and 5ml vitamin

C (G4) groups Statistical comparison of biochemical parameter values (ORTESEM) and biochemical parameter values of lambs born from pregnant ewes at 1 and 4 weeks of

Uygulama Gruplar Uygulama Gruplar age.
Koyun Kuzu

Parametre Zaman G1 (n:8) G2 (n:13) G3 (n:13) G4 (n:14) Zaman G2 (n:13) G3 (n:17) G4 (n:20)
0. giin 533+ 0,69 510 £ 0,53 5,46 + 0,55 6,09 + 0,49
3.5.ay 3,21+ 0,52 2,56 + 0,40 2,60 + 0,42 3,13+ 0,37

TP (g/dL) 45.ay 3,26+ 0,60 3,33 + 0,46 3,16 + 0,48 3,41 + 0,43 1222: %;2 N 8'2‘5* i'ég : %gg f'gz N 8'§§
Laktasyon 1.Ay | 2,79 +0,49 2,91+ 0,37 2,77 0,39 2,49 + 0,35 ' 2120 2220, 2420,
Laktasyon 3.ay | 3,11+0,32 2,81 0,25 2,98 £ 0,26 3,08 + 0,23
0. giin 0,54 + 0,07 0,59 + 0,06 0,62 + 0,06 0,62 + 0,05
3.5.ay 0,36 + 0,04 0,33 + 0,03 0,33 + 0,03 0,33 + 0,03

Kreatinin (mg/dl 4.5. ay 0,39 + 0,06 0,44 £ 0,05 0,39 £ 0,05 0,42 £ 0,05 1222: 8'§§ N 8'83 8% N 8'82 8'53 N 8'8%
Laktasyon 1.Ay | 0,36+ 0,04 0,37 + 0,03 0,34 + 0,03 0,32 + 0,03 ' =020, 2620, el 20,
Laktasyon 3.ay | 0,41+ 0,04 0,38 + 0,03 0,38 £ 0,03 0,37 £ 0,03
0. giin 1804358 | 1639+2,63 | 14,90%3,00 15,23 + 2,63
3.5.ay 17,29+099 | 15084073 | 16,50+ 0,83 15,69 0,73

Ure (mg/dL) | 4.5.ay 18294238 | 17,39%1,75 18,70 £ 1,99 19,85 + 1,75 iﬁggz 1;2; N i"?;‘ 1;*'28 N iég 12;3 N i'zj
Laktasyon 1.Ay | 17,57+3,41 | 1877+250 | 1590+ 2,85 15,85 + 2,50 : et b =7 %L =U0EL
Laktasyon 3. ay 17,86 + 2,40 19,31 +1,76 17,60 + 2,01 16,62 +1,76
0. giin 58,86 +2,23% | 59,58+ 1,704 | 59,27+1784 | 5579+ 1584
3.5.ay 69,00 2,155 | 5692+ 1,64% | 5518+1,71% | 57,50+ 1,524

Glikoz (mg/dL) | 4.5.ay 82,71+65C | 6608+4978 | 70,18+57198 | 7814+ 4,608 iﬁggz 1(3{}14865+*3567&;8 1(3(’17'25(93+*25'6()76 19%6;}150;44666
Laktasyon 1. Ay | 7329+3,828 | 7025+292C | 71,82+3,058 | 70,29 +2,705¢ : AOE 3, xS AL
Laktasyon 3.ay | 66,86+4,38% | 70,42+3,35¢ | 7509+3508 | 66,433,108
0. giin 1,650,474 | 1,40+0,385C | 2,21+ 0,38 1,20 + 0,344
3.5.ay 1,11+0214 | 1,02+0,174 1,44 + 0,175 1,20 + 0,15

Laktoz (mmol/L)| 4.5.ay 2,95+ 0,5040 | 1,24+ 0,408 | 2,43+ 0,40AC | 1,90  0,35ABab i‘ﬁa?a ;'Zi N 8’33 g'ig N 8'3553 g'gg N 8'32
Laktasyon 1.Ay | 578+0,728a | 3,40+057% | 2,650,574 | 2,480,518 -nafta Arx0, ATED, /Ex0,
Laktasyon3.ay | 4,170,868 | 3,13 +0,695 4,25 £ 0,69¢ 2,10 £ 0,618

Ayni siitundaki farklt harfler (A, B, C); gruplar (Olgiim zamanlari) arasindaki farkin istatistiksel olarak énemli oldugunu gostermektedir (p<0.05). Ayni satirdaki farkls harfler (a, b);
gruplar (Uygulama gruplart) arasindaki farkin istatistiksel olarak 6nemli oldugunu géstermektedir (p:0.01).
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Different letters in the same column (A, B, C); shows that the difference between the groups (Measurement times) is statistically significant (p<<0.05). Different letters on the same

line (a, b); shows that the difference between the groups (Application groups) is statistically significant (p:0.01).

Tablo 5. Negatif kontrol (G1), pozitif kontrol (G2), 2.5 ml vitamin C (G3) ve 5ml vitamin C (G4) gruplarinda calisma baglangici (0. Gin), 3.5. Ay, 4.5. Ay, Laktasyonun 1. ve 3.
Ayindaki biyokimyasal parametre degetleri (ORTZSEM) ile gebe koyunlardan dogan kuzularin 1 ve 4 haftalik yaslarindaki biyokimyasal parametre degetlerinin istatistiksel
karsilastirmast.

Table 5. Start of study (Day 0), 3.5 Months, 4.5 Months, 1st and 3rd Months of Lactation in negative control (G1), positive control (G2), 2.5ml vitamin C (G3) and 5ml vitamin

C (G4) groups Statistical comparison of biochemical parameter values (ORTESEM) and biochemical parameter values of lambs born from pregnant ewes at 1 and 4 weeks of age.

Uygulama Gruplar Uygulama Gruplar
Koyun Kuzu
Parametre Zaman G1 (n:8) G2 (n:13) G3 (n:13) G4 (n:14) Zaman G2 (n:13) G3 (n:17) G4 (n:20)
0. giin 144,86 £0,57 | 14483043 | 14455%045 | 144,07 £ 0,40
3.5.ay 152,29+1,38 | 149,42+1,06 | 15036+1,10 | 149,93+0,98 L hafta 142625085 | 146295074 | 143452068
Na* (mmol/L) | 4.5.ay 152,57+0,75 | 151,17+0,58 | 151,73+0,60 | 151,57 +0,53 e L eoroes | 14850057 | 14770052
Laktasyon 1. Ay | 153,00+0,76 | 153,08+058 | 15291061 | 152,36+ 0,54 : 0220, 220, 7020,
Laktasyon 3.ay | 148,86+ 0,62 | 147,33+048 | 147,73+0,50 | 146,29 %044
0. gin 497+0,18 | 485+0,14A | 4,940,147 | 4,890,138
3.5.ay 493+0,14 | 466+0,11% | 471+0,11» | 4,81+0,10%
K+ (mmol/L) | 4.5.ay 487+0,16 | 459+0,128 | 471+0,13% | 4,64+0,118 1222: j"ég N 8'1; i'gg N 8'13 ig‘l} N 8'13
Laktasyon 1. Ay | 4,930,222 | 592+0,17% | 6,080,188 | 571+0,16% : 0220, 63 %0, 120,
Laktasyon 3. ay 4,71 £ 0,20 4,75 + 0,154B 506+ 0,167 503+0,144A
0. giin 1,25 0,03 1,23 0,02 1,23 0,02 1,24 + 0,02
3.5.ay 1,28 + 0,02 1,27 +0,02 1,25 + 0,02 1,26 + 0,02 Lhafta 137 £003 139£0,02 140 £ 0,02
Ca** (mmol/L) | 4.5.ay 1,21+ 0,04 1,17 0,03 1,19 +0,03 1,18+ 0,03 e 385002 138 1003 138 1003
Laktasyon 1. Ay | 1,25 0,03 1,19 + 0,02 1,18+ 0,02 1,20 + 0,02 : 2920, 0020, 0020,
Laktasyon 3.ay | 1,30 + 0,03 1,26 £ 0,02 1,21 0,02 1,22 £ 0,02
0. giin 64,71£11,93 | 6400+911 | 6670+998 | 66,14 +844
3.5.ay 6543+ 14,45 | 66,25+11,03 | 6800+12,09 | 6871+ 10,22
Fe (ug/dL) 45.ay 64,00+ 14,65 | 61,50+ 11,19 | 62,00%1226 | 63,00+ 10,36 iﬁzgz gi'gg N ﬁzg: gg'gg N 12;32 9613’5450+1191'44853
Laktasyon 1. Ay | 60,86+7,77 | 6600594 | 61,30£650 | 64,86%550 : o0 £ 8% o0 £ 85, PSS
Laktasyon 3.ay | 60,86+7,77 | 60,08+631 | 67,00£692 | 6864585

Aynu siitundaki farkli harfler (A, B, C); gruplar (Olgiim zamanlari) arasindaki farkin istatistiksel olarak ¢nemli oldugunu gostermektedir (p<0.05). Ayni satirdaki farkls harfler (a, b);
gruplar (Uygulama gruplart) arasindaki farkin istatistiksel olarak 6nemli oldugunu géstermektedir (p:0.01).
Difterent letters in the same column (A, B, C); shows that the difference in the groups (measurement times) is statistically significant (p<<0.05). Different letters on the same line

(a, b); shows that the difference between the groups (Application groups) is statistically significant (p:0.01).
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TARTISMA

Sunulan ¢alismada, koyunlarda gebeligin son aylarinda
enjeksiyon seklinde yapilan C vitamini ilavesinin
gebelik ve laktasyon déneminde hematoloji ve bazt
biyokimya  parametreleri  izerine olan  etkisi
degerlendirilerek bu annelerden dogan kuzularda da
aynt  parametreler incelendi. C vitamini rumen
sindiriminden etkilendigi icin oral yolla yapilan
uygulamalara uygun degildir (Cummins ve ark. 1992).
Bu sebeple sunulan ¢alisgmada C vitamini enjeksiyonu
gebe gruplardan ikisine i.m. olarak iki farklt dozda (2.5-
5 ml dozlarinda) ve gebeligin 3. ayindan sonra (+90)
doguma kadar uygulandi.

Bu calismada annelerde gebelik esnasinda hicbir grupta
abort sekillenmedi. Ancak gebelikte C vitamini ilavesi
yapilsin ya da yapilmasin gebe gruplarin hepsinde farklt
oranlarda 61i dogumlar gerceklesti. Bununla birlikte bu
annelerden dogan toplam 6 adet kuzuda da ilerleyen
glinlerde ishal sonucu 6limler meydana geldi. Kuzu
Olimleri incelendiginde; C vitamini enjeksiyonu
yaplan koyunlarda postnatal kuzu O6lim sayisinin
belirgin derecede diistiigt, ishal sonucu élimlerin ise
birbirine yakin oldugu gérildi. Bu durum  farkh
dozlarda uygulanan C vitamininin annelerde gebelik
stresini azaltarak hem anne hem de yavru i¢in daha iyi
bir gebelik siireci olusturdugunu, ayrica C vitamini
uygulanan gruplarda daha az postnatal kuzu
olimlerinin gérilmesinde C vitamininin olumlu etkisi
oldugunu distindirmektedir.

Canlilarin hayatlarinda 6nemli bir yer tutan gebelik,
dogum ve laktasyon gibi krittk dénemlerde
metabolizmanin  genel isleyisiyle birlikte, canli
viicudunda besin ve diger maddelerin taginmasinda
esasi gorevi olan kan parametrelerinin takibi canlinin
daha optimal sartlarda hayatiu stirdiirmesine olanak
saglamaktadir. Bu amagla hematoloji bulgularinin
degerlendirilmesi canlinin icinde bulundugu dénemi
anlamak acisindan bir¢cok avantaj sunmaktadir.

Koyun ve kecilerde; WBC diizeyinin gebelikte yiksek,
laktasyonda distk oldugu, RBC, Hb ve PCV
dizeylerinin gebelikte giderek azaldigt ve erken
laktasyon déneminde de digsik dizeylerde kaldigs
rapor edilmistir (Mbassa ve Poulsen 1991, Jain 1993).
Yapilan bazt ¢alismalarda koyun ve kegilerde MCH,
MCHC, RBC, PCV ve Hb diizeylerinde gebelikte artis,
laktasyonda azalma oldugu bildirilitken (Mbassa ve
Poulsen 1991, Sharma ve ark. 2015, Badawi ve AL-
Hadithy 2014), aksine bazi literatiirlerde PCV, Hb,
RBC ve Hct diizeylerinde laktasyonda artis oldugu
gosterilmistir  (El-Sherif 2001, Mohammed ve ark.
2014, de Oliveira ve ark. 2016). Bunun yani sira
koyunlarda laktasyonda Hb, Hct, WBC, RBC, PCV,
MCV, MCH ve MCHC diizeylerinde o6nemli bir
farklilik olmadigini bildiren yayinlar da mevcuttur
(Antunovic ve ark. 2011, Iriadam 2007, Manat ve ark.
2016). Durotoye (1987) gebe koyunlarda MCV
diizeyinin, kuru déneme gére daha yitksek oldugunu,
bu durumun gebelik dénemindeki RBC ozmotik

direncinin kuru dénemden daha fazla olmasindan
kaynaklanabilecegini ileri stirmustiir. Siitcii ineklerde
yapilan cesitli calismalarda; Belic ve ark. (2010) Hb ve
RBC duzeylerinin laktasyonda gebelik dénemine gére
daha dusiik oldugunu, Blum ve ark. (1983) erken ve geg
laktasyon donemlerinde Hb ve PCV seviyelerinde
istatistiksel olarak 6nemli bir fark olmadigin,
Koubkova ve ark. (2002) laktasyon déneminde Hct ve
RBC seviyelerinde, Toharmat ve ark. (1998) ise
periparturient dénemde Hb ve Hct diizeylerinde
belirgin  bir artis oldugunu rapor etmislerdir.
Calismamizda bazt literatiitlerle uyumlu olarak C
vitamini ilavesinin gebelik ve laktasyonda hematolojik
degerlerde istatistiksel acidan Onemli bir farklilik
olusturmadigt goézlendi (Antunovic ve ark. 2011,
Iriadam 2007, Manat ve ark.2016, Blum ve ark. 1983).
Antunovic ve ark. (2012) kuzularda dogum sonrast ilk
ayda kan WBC, RBC, Hct ve cHGB seviyelerinde,
Tennant ve ark. (1974) ise dogum sonrast ilk haftalarda
RBC seviyesinde azalma oldugunu bildirmektedirler.
Knowles ve ark. (2000) buzagilarda RBC, Hct, cHGB,
MCV, MCH ve MCHC seviyelerinin dogum sonrast ilk
12 hafta boyunca yetiskinlere goére daha disik
oldugunu bildirirken, Jain (1986) buzagilarda WBC
seviyesinin dogumda yiksek oldugunu ancak dogum
sonrast 3. haftaya kadar yetiskinlerdeki seviyeye kadar
azaldigini rapor etmistir. Bazi yazarlar oglaklarda disiik
olan MCV seviyesinin, RBC diizeyindeki azalmayla
birlikte yas ilerledik¢e arttigint bildiritken (Mbassa ve
Poulsen 1993, Iriadam 2004), Elitok (2012);1 ayliktan
kiciik oglaklarda MCV ve MCH seviyelerinin 1-4 aylik
oglaklara gére daha yiiksek, PCV seviyesinin daha
distik, Hb seviyesinde ise bir degisiklik olmadigini
rapor etmistir. Calismamizda kuzularda elde edilen
hematolojik parametrelerdeki (WBC, RBC, MCH,
MCHC, RDW, PLT, MPV, PDW, PCT, HCT, cHGB)
degisimler istatistiksel olarak 6nemli olmayip referans
degerler arasindaydi. Ancak biitiin gruplarda 4 haftalik
kuzularda bir haftabk kuzulara gére MCV
parametresindeki azalma istatistiksel olarak énemliydi
(p:0.01). MCV degetlerinde gorilen bu azalma;
kuzularin yasamlarinin ilk haftalarinda kanlarinda f6tal
eritrosit oraninin yuksek ve fotal eritrosit volimlerinin
yetiskin  eritrositlerinden daha buyik olmasina
baglanabilir. Hematolojik parametrelerde literatirler
arasinda gorilen farkliliklar; cinsiyet, mevsim, canlinin
fizyolojik durumu, 1rk ve beslenme gibi faktorlere de
atfedilebilir (Oramari ve ark. 2014).

Canlilar gebelik, dogum, laktasyon ve reprodiiktif
faaliyetler icin gerekli olan metabolik enetji ve
kaynaklari viicutlarinda yeterli miktarda bulundurmaya
calisirlar.  Jawasreh ve ark.  (2009) koyunlarda
biyokimyasal parametrelerin bireysel beslenme ve
metabolizma  farkliliklarindan  etkilenebilecegini
belirtmekteditrler. Antunovic ve ark. (2017) kecilerde
laktasyon doneminde serum laktoz diizeyinde
istatistiksel olarak O6nemli bir degisiklik olmadigint
rapor etmiglerdir. Calismamizda ise dogum sonrasi
laktoz dizeyt G3 grubunda diger gruplara kiyasla
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laktasyonun 3. ayinda istatistiki acidan 6nemsiz ancak
gozle gorilir derecede daha yitksek tespit edildi. Bu
durum; laktasyonun 3. ayindan Once yapilan rasyon
degisikligine baglanabilecegi gibi, laktozun gebeligin
son doneminde kolostrum yapimina katilmasina ve
laktasyonun birinci ayinda yogun st tretimi amactyla
kullaniliyor olmasina da atfedilebilir.

Ineklerde yapilan bir calismada kuru doneme kiyasla
laktasyon déneminde serum AST aktivitesinde artma,
ALT aktivitesinde azalma (Stojevic ve ark. 2005),
koyunlarda ise erken laktasyon doéneminde TP ve
glikoz diizeylerinde artma, AST duzeylerinde azalma
oldugu bildirilmektedir (Antunovic ve ark. 2011). Inek
ve koyunlarda laktasyonda gebelik dénemine gére TP
ve lUre seviyelerinde artma, glikoz seviyesinde ise
azalma oldugunu soyleyen calismalar da mevcuttur
(Koubkova ve ark. 2002, Williams ve Millar 1979, Juma
2010). Oddy ve ark. (1983) Merinos koyunlarinda
laktasyon déneminde serum tdre dizeyinin digik
oldugunu, bunun vicuttaki tire dénglst ve diyetteki
disiik protein icerigi nedeniyle olabilecegini rapor
etmiglerdir. Ozyurtlu ve ark. (2007) koyunlarda
yaptiklari calismada gebelik 6ncesi ve sonrast dénemler
karsilastirldiginda  serum TP seviyelerinde  bir
degisiklik olmadigint saptamuglardur.

C vitamini her ne kadar ruminantlarin karacigerinde
glikozdan sentezleniyor olsa da, yarilanma 6émrinin
¢ok kisa olmasi, gebelik déneminde artan yavru
buytkligii ve maternal glikozun fétal kan
sirktilasyonuna mobilize olmasi nedeniyle, kan glikoz
seviyesindeki azalmaya (Seidel ve ark. 2006) baglh
olarak C vitamini eksikliginin ortaya cikabilecegi ifade
edilmektedir (Weiss 2001). Prior ve Christenson (1978)
gebe koyunlarda yaptiklari bir calismada maternal kan
glikozunun yaklagik %42.6’sin1n uterusta kullanildigini
bildirmislerdir. Koyunlarda ge¢ gebelik déneminde
artan yavru biyikligi nedeniyle gerekli olan enerji
ihtiyactt kargilamast ve hem koyun hem de fetis
tarafindan kullanilan bir metabolit olmast bakimindan
glikoz 6nemli bir yer tutmaktadir (Glirgéze ve ark.
2009). Koyunlarda serum glikoz seviyesi gebelikte
laktasyon dénemine gore daha dusiik olmakla birlikte
(Balikci ve ark. 2007, Takarkhede ve ark. 1999, Henze
ve ark. 1994, Jacob ve Vadodaria 2001), laktasyondaki
ineklerde serum glikozunun biyik bir kismi st
laktozunun sentezi icin kullanilmaktadir (Bell 1995).
Kisraklarda organizmada meydana gelen hormonal
degisikliklere bagh olarak gebeligin son dénemlerinde
serum TP seviyesinin daha yiksek oldugu ileri
strilmektedir (Milinkovic-Tur ve ark. 2005). Aksine
Jainudee ve Hafez (1994) ge¢ gebelik doneminde TP
dizeyinin = azaldigini  ve maternal serum TP
seviyesindeki bu azalmanin; yavrunun gelisimi igin
gerekli olan proteinlerin anneye ait aminoasitlerden
karsilanmast nedeniyle olabilecegini rapor etmislerdir.
Bazt yazarlar koyunlarda ileri gebelikte, erken laktasyon
dénemine kiyasla serum kreatinin seviyesinin daha
yitksek oldugunu ve bu duruma f6tal kas yapisinin
gelisimi icin maternal mobilizasyondaki artisin ve
fetiisiin organik kalintilarinin eliminasyonunun neden

olabilecegini ileri stirmuslerdir (Antunovic ve ark.
2011, Santos ve ark. 2012). Yapilan calismada gebe
hayvanlara C vitamini ilavesinin gerek gebelik gerekse
laktasyon déneminde yukarida belirtilen biyokimyasal
parametreler  Uzerinde Onemli  bir  degisiklik
olusturmadigi, metabolik siireclere bagli olarak
dalgalanmalar meydana geldiyse de bunun istatistiki
acidan 6nemli olmadigt gérilmustir.

Evcil hayvanlarda gebelik déneminde, yavrunun
giderek blylumesine, laktasyon periyodunda ise sit
tretiminin artmasina bagl olarak elektrolit dengesinde
degisiklikler olabilmektedir (Kaneko ve ark. 2008).
Antunovic ve ark. (2011) koyunlarin erken laktasyon
déneminde Fe, Ca++, Na+ dizeylerinde azalma; P
diizeylerinde ise artig oldugunu bildirmektedirler.
Kecilerde yapilan bazi caligmalarda ileri gebelik ve
erken laktasyonda Fe, Ca++ ve Na+ seviyesinin
azaldig1 (Azab ve Abdel-Maksoud 1999, Krajnicakova
ve ark. 2003, Ahmed ve ark. 2000), bunun ise mevcut
minerallerin siite transfer olmast nedeniyle olabilecegi
ileri strtlmustir (Krajnicakova ve ark. 2003, Ahmed
ve ark. 2000). Abdou (1995) kecilerde gebeligin 4. ayina
kadar Ca++ seviyesinde bir degisiklik olmadigint
bildirirken, Ozyurtlu ve ark. (2007) koyunlarda gebelik
oncesi ve sonrast dénemler arasinda serum Ca++
seviyelerinde fark olmadigmni rapor etmislerdir. Ileri
gebelikte koyunlarda K+ konsantrasyonunun yiiksek
olmasi, gebeligin son doéneminde meydana gelen
metabolik degisikliklere atfedilmektedir (Antunovic ve
ark. 2002). Goff (2000) siit¢ii ineklerde yiksek K+
seviyesinin metabolik asidozis nedeniyle, disiik K+
seviyesinin ise; K+’un hiicre i¢ine girisini arttiran
yiksek instlin nedeniyle olabilecegini bildirmektedir.
Calismamizda dogum sonrasi tim gruplarda K+
diizeyinin laktasyonun 3. ayinda laktasyonun 1. ayina
goOre istatistiki acidan 6nemli derecede azaldig tespit
edildi. Rasyon degisikligine baglt olarak glikoz Gretimi
belirli seviyelere ulastiginda salgilanan insilin hicre
membraninin hiperpolarizasyonuna neden olmakta bu
durum K’un hiticre icine gecisini kolaylastirarak serum
K+ seviyesinde azalmaya yol acabilmektedir. Bununla
birlikte laktasyonun ilerlemesiyle siit tretimindeki
azalmaya bagli olarak K’un stticin kullanim miktarinda
diisme serumdaki sirkiilasyonunda azalmaya sebep
olmus olabilit.

Giirdogan ve ark. (2000) Akkaraman koyunlarinda Fe
konsantrasyonunun  gebeligin  sonlarina  dogru
azaldigini, dogum sonrast ise arttugint ve bu durumun
gebelikte Fe iyonun fetlis tarafindan tlketimi veya
adrenokortikal hormon artist nedeniyle olabilecegini
ileri surmislerdir. Gebelik déneminde yavrunun hem
anne hem de yavrunun ihtiyacinin karsilanmast icin
yogun bir sekilde oksijen taginmasi ve kullanilmast
nedeniyle, doguma yakin dénemde ise hormonal
degisikliklerin fazlaca gériilmesi bakimindan boyle bir
degisikligin olabilecegi tahmin edilmektedir.
Calismamizda 4.5 aylik gebe koyun gruplari arasinda
yapilan karsilastirmalarda ise en yiksek glikoz dizeyi
yiksek dozda C vitamini ilavesi yapilan G4 grubunda
tespit edildi. Dogum sonrast en yiksek glikoz diizeyi
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laktasyonun 3. ayinda G3 grubundaki koyunlarda
olgiildii. Ruminantlarin gebelik periyodunda fetiisteki
bag doku artist, C vitaminine duyulan ihtiyacin
artmasina yol acarken, gebeligin ilerlemesi bu
gereksinimi daha da yikseltmektedir. Calismada ileri
gebe koyunlarda 6zellikle de ylksek doz C vitamini
ilavesi yapilan grupta glikoz diizeyi en yitksek diizeyde
Olctlmustir. Bu hayvanlarda C vitamini katkisinin
karacigerde glikozun C vitamini sentezinde kullanimini
azaltarak kan glikoz dizeyi tzerine olumlu etki
yaptigini distindiirmektedir.

Sonug olarak; istatistiki olarak farklilik gbsteren bazi
bulgularimiz olmasina ragmen uyguladigimiz farkh
dozlardaki C vitamini enjeksiyonlarinin anne ve
yavruda Onemli bir metabolik degisiklik meydana
getirmedigini gordiik. Bununla birlikte C vitamini
uygulamasinin glikoz seviyesini artturdig
dustintldiginde; merinoslarda  hipoglisemi  ile
seyreden hastaliklara karst koruyucu olabilecegi, ayrica
viicutta askorbik asit varligiyla demir emiliminin daha
fazla oldugu béylece de demir ecksikligine bagh
olugabilecek  hastaliklara  karst  koruyucu  etki
olusturdugu diginilmektedir. Bu nedenlerden dolay:
C vitamininin etkisini daha iyi anlayabilmek i¢cin hayvan
sayistnin fazla tutuldugu, farkli doz ve uygulama
yollarinin denenebilecegi daha ileri ¢alismalara ihtiyag
duyulmaktadir.

Cikar Catigmast: Yazarlar, ¢ctkar catismasi olmadigint
beyan edetler.

Etik Izin: Bu calisma, Bahri Dagdas Uluslararast
Tarimsal Aragtirma Enstitisi Midirligh Hayvan
Deneyleri Yerel Etik Kurulu tarafindan onaylanmistir
(Karar Tarihi:27.09.2017, Karar Sayis1:67).

Finansal Destek: Bu calisma, Dicle Universitesi
Bilimsel Aragtirma Projeleri Komisyonu Baskanlig:
tarafindan VETERINER.17.012 numaralt proje ile
desteklenmistir.

Tegekkiir: VETERINER.17.012 kodlu proje ile bu
tez calismastnin yapilmasindaki katkilarindan dolay
Dicle Universitesi Bilimsel Arastirma Projeleri
Birimi’ne ve Bahri Dagdas Uluslararasi Tarimsal
Arastirma Enstitist Kii¢tikbas Hayvan Yetistirme
Bolumi Baskant Mesut KIRBAS ile ¢alisanlarina
tesekkiir ederiz.
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ABSTRACT

The present study aimed to compare the growth and the development of Hair and Damascus kids reared under
extensive conditions. The body weights of Damascus goats were significantly higher than that of the Hair goats
during the 360 days growth period (P < 0.05; P<0.001). Body weight was influenced by birth type only at birth
and on the 360th day of the growth period, and single-birth kids had higher values than twin-born kids (P <
0.05). Exceptfor the 120th day of the growth period, the body weight of kids born in dam age group III was
higher than that of kids born in the other dam age groups (P < 0.05; P < 0.01; P < 0.001). The breed effect was
markedly observed after the 120th day of the growth period concerning body measurements especially chest
depth, rump height, and body length. Damascus goats were significantly higher than that in the Hair goats for
these traits (P < 0.001). It can be suggested that comparative studies containing the entire growth period should
be conducted on other indigenous goat breeds (Angora, Honamli, Kilis, and Norduz goat breeds) and to
demonstrate the growth and development characteristics of these breeds.

Key Words: Damascus goat, development, growth, Hair goat, Turkey

kkk

Ekstansif Sartlarda Yetistirilen Kil Ve Halep Kegilerinde Biiyiime Ve Gelisim Ozelliklerinin
Kargilagtirilmasi

Oz

Bu arastirma ekstansif kosullarda yetistirilen Kil ve Halep oglaklarinda biiylime ve gelisim &zelliklerinin
karsilastirilmasini amaglamustir. 360 giinlitk bilyiime déneminde Halep kegilerinin canlt agirhiklart Kil kegilerinden
belirgin diizeyde yiiksek olmustur (P < 0.05; P < 0.001). Canlt agirlik sadece dogumda ve biiyiime periyodunun
360. giiniinde dogum tipinden etkilenmis ve tek dogan oglaklar ikiz doganlara gbre daha ytliksek degerlere sahip
olmustur (P < 0.05). Buyiime déneminin 120. giinii hari¢ anayast 111 olan gruptan dogan oglaklarin canlt agirliklart
diger anayas gruplarinda dogan oglaklardan yiiksek olmustur (P < 0.05; P < 0.01; P < 0.001). Viicut 6lciilerinde
(6zellikle g6glis derinligi, sagr yiiksekligi ve viicut uzunlugunda) 1k etkisi blylimenin 120. giiniinden sonra
belirgin olarak gozlemlenmistir. Bu 6zelliklerde Halep kegisi, Kil kecisine gbre belirgin derecede yliksek olmustur
(P < 0.001). Diger yerli keci 1rklart (Ankara, Honaml, Kilis ve Norduz keci irklari) tzerinde tim biiyiime
dénemini iceren karsilastirmali caligmalarin yapilmast ve bu irklarin biyliime ve gelisme 6zelliklerinin ortaya
konulmasi 6nerilebilir.

Anahtar Kelimler: Biyime, gelisme, Halep kegisi, Kil kegisi, Ttrkiye
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INTRODUCTION

In Turkey, small family enterprises, which was
practiced extensive goat breeding, prefer the Hair
goat breed widely. However, Kilis and Damascus goat
breeding is also carried out by breeders successtully.
Hair goat is known as "Black goat" or "Anatolian
black", an indigenous goat breed of Turkey, and it is a
predominant breed and constitutes about 90% of the
goat population in Turkey. Hair goats are specified by
good resistance to diseases and parasites, the ability to
withstand harsh climates and endure a poor quality of
grazing. The purpose of hair goat breeding is to
benefit from multiple yields (mainly meat and milk).
But, the productivity of Hair goats isconsidered low.
The color of the breed is generally black. However,
brown, grey, white, or spottedanimals are also seen. It
has generally large andpendulous ears and straight
nose structure, but animals with medium-sized or
short ears are also seen. The body size is large withan
average withers height (70-75 cm), and a body weight
of 40 - 45 kg in female goats at adult age. Damascus
goat is known as "Shami goat" or "Aleppo goat" is
raised in the southern provinces of Turkey insmall
numbers. The most important advantage of this goat
breeds raised in Turkey, especially in Southeast
Anatolia, Central Anatolia, and the Mediterranean
region, it makes better use of inefficient pastures than
sheep in high-temperature conditions. In addition, it
effectively utilizes the stubble areas after the harvest.
The breed is well adapted to arid and semi-arid
climatic conditions, also it has relatively high milk and
fertility in these climatic conditions. It is a milk breed
kept in the towns and aroundcities, in groups of 2-5
animals. The color of the animals variesfrom yellow
to reddish-brown. Theblack coat color is extremely
rare. However, there are varieties of Damascus goats
with white, ash color, and red-white spots. It has long
and pendulous ears and an arched nose structure. The
body size is medium-large with an average withers
height (65-70 cm) and a body weight of 40-50 kg in
female goats. The udders well-developed. This breed
is known for its high fertility and milk yield.
(Akgapinar, 2015; Erdem et al.,, 2019; Yalgin, 1986;
Baritgt ve Adigiizel, 2017). Body weight and body
measurements are used to describe animals
numerically, to determine breed characteristics, to
compare breeds, and to monitor growth and
development in animals. Body weight and body
measurements are affected by environmental factors
such as genotype, gender, age, birth type, year, and
management  (Akgapinar and  Ozbeyaz, 1999;
Alizadehasl and Unal, 2011).Although many studies
have been conducted on the growth and development
of Hair goats (Toplu and Alunel, 2008; Gokdal, 2013;
Aktas et al.,2015; Akbas and Saatci, 2016; Elmaz et
al,, 2016; Celik and Olfaz, 2017; Alasahan and
Oztiirk, 2019)the number of studies, which
wasconducted on Damascus goats is so scarce(Glney
et al., 2000; Khazaal, 2009; Mahmoud et al., 2012).

Also, studies conducted on Damascus goats were
limited to a certain period of growth (Abd-Allah et
al., 2019; Tatar et al., 2019; Al-Dawood et al., 2020),
and thus there is no research on body development in
the entire growth period.In addition, there was no
comparative study examining the growth and body
characteristics of these two breeds in the same
extensive conditions. Therefore,the present
studyaimed to compare the growth and development
of Hair and Damascus kids reared under extensive
conditions.

MATERIALS AND METHODS
Location of the study, animals and their
management
The study was carried out in a family enterprise,
which was performed in extensive goat breeding in
Yagbasan village. The Yagbasan villageis located at
40°05'39.0"N 33°37'32.7"E. It isapproximately 13 km
from the Sulakyurt county district of Kirikkale
province in the Central Anatolia Region. The
economic livelihood of the village is provided by
agriculture and animal husbandry (Anonymous 2021-
a; Anonymous 2021-b). The animal material of the
study consisted of 51 Hair kids (24 males, 27 females)
and 50 Damascus kids (25 males, 25 females)
obtained from Hair and Damascus goat herds in the
same enterprise. During the research, the animals
were kept in the hands of the breeder, and no change
was made in the management, care, and feeding
conditions of the Hair and Damascus dams and kids.
Goats were grazed by the breeder in open fields and
pastures every day from morning to noon.At noon,
the herds rested in the shaded area, and in the
afternoon grazing continued until evening.In the
evening the herd went back to their stockyard.To
determine  the  growth  and  development
characteristics individually, ear tags were applied to
each kid separately at birth. Sex, type of birth, and
dam age were recorded. Kids were suckling in the
morning and at night everyday, and any extra feed
wasn't given to kids. The weaning age of the kids was
105 days ofage. When kids were 105 d old age, they
were started to go out to the graze with their dams.
Data Collection
Body weight and ten exterior traits were determined
on each animal. The birth weight of the kids was
taken within twelve hours after birth. Body weight of
the kids were determined at regular intervals from
birth to 12 months of age. The body weight of kids
on the 30, 60, 90, 120, 180, 240, and 360 days of age
were recorded. The body weights of the kids were
taken with a precision digital scale sensitive to 20 g.
The ages of dams were classified into three groups:
24-35 months of age (dam age group 1), 36-47
months of age (dam age group 1I), and 48 months of
age and older (dam age group III). Body
measurements (head length, head width, ear length,
chest depth, chest width, chest girth, withers height,
rump  height, body length, cannon bone
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circumference) of kids on the 30, 90, 120, 180, and
360 days of age were measured. In body
measurements, measuring type was used to determine
head length, head width, ear length, chest girth, body
length, and cannon bone circumference. Chest depth,
chest width, withers height, and rump height were
determined bya sutrveyor’s stick. Head length
(distance from Crista occipitalis to the tip of nose),
head width (at the widest part of the head, the
distance between two eye angles), ear length (the
distance between auticula's junction to the cranium
and the farthermost auricula's tip), body length
(distance between tuber ischii and caput humeri),
withers height (measured asthe distance between the
most dorsal point of the withers and the ground),
rump height (distance between the most dorsal point
of the rump and the ground), chest depth (the highest
point of the withers and the sternum vertical distance
between the two caput humerus), chest girth
(measurement of body circumference taken right after
behind the scapulae), chest width (distance between
left and right caput humeri),and cannon bone
circumference (measure taken from the middle of the
distance between the articulus carpi and the fetlock
joint) were measuredin each animal with ear-tag. The
circumference of the cannon bone was taken from
the right hind leg. Throughout the research,
individual body weight and body measurements were
determined by the same researcher at regular one-
month intervals from birth to one-year-old age on
each goat (Toplu and Alunel, 2008; Yakubu, 2009;
Alizadehasl and Unal, 2011; Elmaz et al., 2012;
Koncagil et al., 2012; Akbas and Saatci, 2016; Elmaz
et al., 2010)

Statistical analysis

Effects of genotype, dam age, sex, and birth type on
growth and development were analyzed by using the
RepeatedMeasuresGeneral Linear Models.If GLM
showed an acceptable level of significance (P < 0.05),
Tukey's test was applied for post hoc comparison.
Independent t-test was used to determine the
significance of differences between breeds, sexes, and
birth types. The statistical analyses were performed
using the software package SPSS for Windows. Data
were presented as means T standard error (SE). A
value of P<0.05 was considered statically significant
(Dawson and Trapp, 2001).

RESULTS

Growth

Birth weight, 60, 90, 180, 240, and 360t days of
age were significantly influenced by breed. Damascus
kids were higher than Hair kids in terms of body
weight at entire growth periods(P < 0.05; P <0.001).
Also, body weight was affected by sex, and the body
weight of male kids was significantly higher than that
of female kids during the entire growth period (P <
0.05; P < 0.01; P < 0.001). Birth type only affected
the body weight at birth and360 days of age. Body
weight of single-birth kids was higher than that of

those twin-born kids (P < 0.05). Birth weight, 30,
60, 90, 180th240thand 360%™ days of age were
significantly affected by dam age. Except forthe 120t
day of the growth period, the body weight of kids
born in dam age group III was higher than that of
kids born in the other dam age groups (P < 0.05; P <
0.01; P < 0.001) (Table 1).

Development

Although there was a difference between the two
breeds in terms of head length was statistically
significant on the 90® and 360 daysof the growth
period, and on the 180" and 360™ days in terms of
head width, the differences in ear length were
statistically significant in the entiregrowth period.
Damascus kids were higher than the Hair kids in
terms of head length on the 90 and 360t days of the
growth period (P <0.05; P < 0.01). Likewise, the
Halep kids got higher values in terms of head width
on the 180" and 360t days of growth period (P<0.05;
P < 0.01). Ear length was higher in Halep kids than
those of hair goats during the entire growth period (P
< 0.001). Head length and head width were
influenced by sex in certain growth periods, however,
ear length was not influenced by sex during the entire
growth period. Male kids have higher values than
female kids in head length and head width
characteristics (P < 0.05; P < 0.01; P < 0.001). While
chest depth and chest girth were affected by the
breed on the 120t, 180" and 360" days of growth
period, the effect of breed for chest width was
statically significant on the 120t and 360t days of the
growth period. Damascus kids were higher than the
hair kids in terms of chest depth, chest width and
chest girth characteristics in these days of growth
period (P < 0.01; P < 0.001). Sex significantly
affected chest depth and chest width especially on the
90" days of age and the later stages of the growth
period. The chest depth, chest width and chest girth
of male kids weresignificantly higher than that of
female kids(P < 0.05; P < 0.01; P < 0.001)(Table 2).
The difference between breeds was statically
significant for withers height and rump height on the
30t 180, and 360™ days of the growth period. On
the 30, 180, and 360™ days of the growth period, in
terms of withers height and rump height, Damascus
kids were higher values than Hair kids (P < 0.05; P <
0.001). Withers height and rump heightwere
influenced by sex with different statistical levelsentire
growth period. Withers height and rump height of
male kids were higher than those of female kids (P <
0.05; P <0.001). Body length and cannon bone
circumference were affected by breed on the 120 th,
180 th and 360" days of the growth period.
Damascus kids had higher body length and cannon
bone circumference means than that of Hair kids (P<
0.05; P <0.01; P <0.01). Withers height and cannon
circumference were affected by sex in entire stages of
the growth period, which was higher in male kids
than in female kids (P < 0.05; P <0.001)  (Table 3)
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Table 1. Body weights of Hair and Damascus goats from birth to 360 days of age (kg)(X + Sy.
Tablo 1. Kil ve Halep kecilerinde dogumdan 360 glinliik yasa kadar canli agirliklar(kg) (X + Sy).

Factors n Birth n Day30 n Day 60 n Day90 n Day120 n Day180 n Day240 n Day360

Hair M 24 245%£005 22 617035 21 10.65£0.39 21 153920.56 21 19.28£0.59 21 20.16%£0.49 21 20.97+0.41 21 22.64%0.44

F 27 228%0.05 23 590%037 21 10.46x£042 21 1474059 21 1571x0.63 21 17.65£0.52 21 19.01£0.43 21 21.74%0.48
Damascus M 25 249%0.04 23 7.13%031 22 12771036 22 1841051 21 19.91£054 21 21.73x0.44 21 22.84+0.37 21 25.08%+0.40
F 25 254+0.05 24 5.62£0.32 22 10.68X0.39 22 13.75£0.55 21 1550%0.58 21 20.39£0.48 21 21.58%£0.38 21 23.98%0.44
TOTAL
Breed * ; * * ; otk ook sofok

Hair 51 236x0.04 45 6.05£0.26 42 10.54£0.29 42 15.04%£0.41 42 17332043 42 18.79£036 42 19.90£030 42 22.15%0.33
Damascus 50 2.52%0.03 47 6371023 44 11231026 44 16.08%0.37 42 17.71£0.39 42 21.06+0.32 42 2221+0.27 42 24.53+0.29

Sex ok ok otk otk ook otk ook *
M 49 247+0.03 45 6.57£0.23 43 11.80£0.27 43 17.04£037 42 19.62+ 037 42 21.11£0.39 42 21.99£0.27 42 23.97%0.29
F 52 2.41%0.04 47 5.89%0.25 43 10.07£0.29 43 1424040 42 15612043 42 19.02£0.35 42 20.30£0.29 42 22.86%0.32

Birth type * - - - - - - *

Single 67 248%0.03 58 6.36%0.28 56 10.93£0.23 56 1578036 56 17.95x0.35 56 20.16£0.28 56 21.17£0.24 56 23.56%0.26
Twinning 34 239%0.04 34 6.09£020 30 10.86£0.32 30 1536+0.46 28 17.0720.48 28 19.78£0.39 28 21.04£033 28 23.24%0.36
Dam age otk ook otk * ; sofok sokok ok

2 31 231£0.05% 29 6.15£0.32> 27 10.86£0.36> 27 15.57£0.51> 26 17.41£0.54> 26 19.81£0.44> 26 21.01£0.37> 26 23.40%0.41b
3 41 2.51%20.04+ 35 6.4410.28=+ 33 10.99%0.32+ 33 15.54%£0.45> 32 17.67£0.48+ 32 20.44%£0.39=+ 32 21.452£0.33* 32 23.48+0.36*
4+ 29 2.50£0.042 28 6.04£0.29+ 26 10.84%£0.33> 26 15.6410.47> 26 17.53£0.49b 26 19.64£0.41> 26 20.84£0.34> 26 23.27%£0.37°

M: Male, F: Female; -: P> 0.05; *: P< 0.05; **: P< 0.01; ***: P< 0.001, *»: means within a column with different letters atre significantly different (p < 0.05)
M: Erkek, F: Disi; -: P > 0.05; *: P < 0.05; **: P < 0.01; ***: P < 0.001, *": ayni stitunda farkl harfleri tagtyan ortalamalar arast farkhilik 6nemlidir (p < 0.05)
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Table 2. Head length, head width, ear length, chest depth, chest width and chest girth in Hair and Damascus kids(cm) (X + S.)
Tablo 2.Kil ve Halep kecilerinde bas uzunlugu, bas genisligi, kulak uzunlugu, gégtis derinligi, gbgus genisligi ve gogiss ¢evresi ile ilgili degerler (cm) (X + S,

Factors Head length Head width Ear length
Breed |Sex| n Day 30 Day 90 Day 120 Day 180 Day 360 n Day 30 Day 90 Day 120 Day 180 Day 360 n Day 30 Day 90 Day 120 Day 180 Day 360
' M |20 21.87+021 2284+0.30 26.68*025 26.99+0.58 27.76+0.32[19 10.06£0.24 10.11£0.16 11.71 £0.14 1218 £0.17 1247 +0.18 (18 1435+029 17.16£0.44 17.74+£0.19 18.02 %+ 0.21 1840 £ 0.22
e F |20 20.89+021 22.01+£031 2581+024 2633%£055 2718 £030|18 9.14£023 941£0.15 11.67£0.13 1201 £0.16 1218 £0.1919 14.65+0.28 16.66 = 0.43 17.81 £0.18 18.10£0.19 18.89 +0.21
M |20 21.32£020 2391+0.29 2631%027 2718+0.56 28.65%+0.33[19 945+022 10.03+0.15 11.68+0.12 1298 £0.16 13.03+0.17 (19 1559 £0.27 18.89£0.42 19.33 +0.19 19.82+0.23 21.35%0.19
Damascus F |19 2098 £0.15 22.63£0.20 2542=%0.24 2579%0.57 27.92£0.29 |19 8.94+0.21 9.52+0.14  11.28%£0.11  1222%0.15 12.49%0.16 |19 16.09£0.25 19.11£0.43  20.19£0.17 21.33£0.24  22.23+0.21
TOTAL
Hair 40 2138 £0.15 2242%£0.20 26.24+0.17  26.6610.41  27.47£0.19 | 37  9.61%£0.16 9.77£0.11  11.69%£0.09  12.10+0.12  12.33£0.13 |37 14.51£0.20 16.91+0.29 17.78%0.134 18.06£0.23  18.65%0.15
Damascus 39 2115+ 0.14 23.28£0.25 25871020 26.49+0.42 28.28+0.22 |38  9.19%0.15 9.78£0.12  11.48%0.09 12.60+0.11  12.76£0.12 | 38 15.84%0.23  19.00+0.32 19.76£0.132  20.57£0.20  21.79£0.15
M |40 2159 £0.15 23.37+0.23 26.49%0.16 27.08%£0.44 28.21£0.20 38 9.75£0.14  10.07£0.11  11.69%£0.01 12.58%0.11 12.75%£0.11 |37 14.99£0.22  18.05£0.31 18.56+0.134 18.94+0.19  19.92+0.16
F |39 2093£0.14 2232%0.25 25.62£0.17 26.06£0.39  27.55£0.18 | 37  9.04+0.16 9.47+0.12  11.48%£0.01 1212%0.12 12.34%0.13 | 38 15.37£0.18 17.88£0.29 19.01+0.132 19.71£0.17  20.56+0.14
Breed _ * _ B *ok B B B *ok * sokok ook ook sokok sokok
Sex *ofok *ofok *ofok _ * *ok *ofok _ *ok * _ _ _ _ _
Factors Chest depth Chest width Chest girth
Breed |Sex| n Day 30 Day 90 Day 120 Day 180 Day 360 n Day 30 Day 90 Day 120 Day 180 Day 360 n Day 30 Day 90 Day 120 Day 180 Day 360
' M |18 1442020 20.17 £0.37 2406+ 0.16 2422+0.18 2472+£023(18 7.22%£0.19 1353£031 1516£0.01 1581 £0.12 1623 £0.12|19 4243+ 0.62 51.46£0.39 6449 £0.24 067.09£0.22 69.99 = 0.27
o F |20 1383%£0.28 18.62%0.35 2256+ 0.15 23.19£0.16 24.06£0.22|20 6.55%£0.17 13.04%£0.29 13.47£0.09 1523 +0.11 1551 £0.11 |18 39.55%0.63 50.73 £ 0.41 61.42£0.25 63.48 £0.23 065.67 £ 0.28
M [20 1434£029 2091+039 24.65%0.17 26.07£0.17 2648 +0.23(19 7.04£0.18 1312£028 1540+ 0.02 1636+ 0.13 17.52£0.13|19 43.76 £ 0.61 5293 £0.42 66.63 £0.23 72.80+0.19 73.28 +£0.27
Damascus F |18 1441£020 1892*0.36 23.94%0.14 24.08%£0.18 26.08*0.24|19 7.37+0.19 1250%0.30 14.35%£0.09 1493 £0.12 1599 £ 0.12 |18 42.51 £ 0.63 52.66 £ 0.40 062.13 £0.25 63.74 +0.21 71.68 £ 0.30
TOTAL
Hair 38 14.11£0.20  19.35%£0.30  23.27+0.12  23.68+£0.12  24.37+0.16 |38 6.87£0.14  13.27£0.21  14.27+£0.07  15.50£0.08  15.85%0.08 | 37 41.03+0.44 51.11£0.29  63.01£0.18  65.33+0.15  68.33+0.19
Damascus 38 14.37+0.19  19.97%0.26  24.32%0.13  25.13%0.13  26.29%0.17 |38 7.21£0.13  12.81£0.20 14.87£0.07 15.64£0.07 16.76£0.09 | 37 43.15£0.45 52.80%£0.28 64.44£0.17 68.3910.14  72.50+0.20
M |38 14.3710.22 20.56%0.25 24.37£0.15 25.19%0.14 25.64%£0.18 |37 7.13%0.13  13.32%£0.21 15.28%0.06  16.09£0.07  16.89%£0.08 | 38 43.09%£0.43  52.20%£0.27  65.56£0.18  69.94+0.16  71.63+0.18
F |38 14.10£0.20 18.76£0.29  23.21%0.14 23.61£0.13  25.02%0.17 |39 6.95+0.12  12.77£0.19  13.90£0.05  15.08%0.06  15.75%0.07 |36 41.03£0.45 51.69£0.28 61.78+0.16  63.61+0.15  68.68%0.21
Breed _ _ Kk kksk kksk * _ kkck _ kkck kk $okk *k kkok kokk
Sex - Kk Kk kksk * - * kksk kksk kksk *k _ sfokk kksk oksk

M: Male, F: Female; -: P> 0.05; *: P< 0.05; **

: P<0.01; *+F: P <0.001; M:

Erkek, F: Disi; -: P > 0.05; *: P < 0.05; **: P < 0.01; ***: P < 0.001
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Table 3. Withers height, rump height, body length, and cannon bone circumference in Hair and Damascus kids(cm) (X + S.)
Tablo 3. Kil ve Halep oglaklarinda cidago yiiksekligi, sagr1 ytksekligi, viicut uzunlugu ve incik cevresi ile ilgili degerler (cm) (X + S,

Factors Withers height Rump height
Breed | Sex |n  Day30 Day90  Day120 Day180 Day360 |n Day30 Day90 Day120 Day180 Day 360
o M |18 3631 +0.51 48444057 49255075 51.840024 53.22+029]|20 37.950059 49.56+0.65 51254043 52204019 54.61+0.26
F |19 35051049 45784055 48481073 51294023 52.08+0.28|20 35.90+0.60 46.87+0.64 49154045 50594021 53.3010.29
M |18 3896 +0.51 48384056 49.88+0.76 52.891021 56.47+030]20 39.751057 49.90+0.65 51.68+042 56.83+0.17 57.98+0.28
e T 7 7049 46275055 47150072 51315025 5520002719 37445059 474900.62 48.150046 52525020 56202030
TOTAL
Hair 37 35061036 47.084040 48851052 5156+0.17 52.64+020]40 36.93£040 48214046 49.974032 51394018 53.95+0.20
Damascus 37 37.631035 47301041 48481051 52084016 55.86+0.19|39 38.63+042 48734043 50204035 54734016 57114021
M |36 37631037 48414041 49561053 52361017 5484402040 38851040 49.73+045 51464033 54514020 56.30+0.20
F |38 35714035 46.031039 47.824050 51304015 53.6940.22|39 36.65+0.43 47174046 48.67+0.32 51.5310.15 54.7140.23
Breed kokok _ _ X Skokok >k _ _ Skekok kkk
SCX kekk kkok >k kok *k ekok KRk Skkok Skkok kkk
Factors Body length Cannon bone circumference
Breed | Sex |n  Day30 Day90  Day120 Day180 Day360 |n Day30 Day9 Day120 Day180 Day 360
o M |19 33531059 47.9340.64 53721024 56481024 59.0540.08|19 6.0100.14 7.6640.14 803+0.04 8.15+0.08 822+0.08
F |20 30801057 43.7010.65 53131023 54854024 58.7840.07|19 5674013 6.80£0.16 7.06£0.07 7.3940.05 7.68+0.07
M |19 34004055 48214061 57.581024 59554019 61.0740.04|19 6331010 7.414015 8204003 8674008 8.80+0.06
s T 7055 45.820050 55330022 58370021 59.7000.06|19 G06L012 GASTO1l 7375006 7595007 8015007
TOTAL
Hair 39 321340409 457640453 53420171 55.64+0.16 58.91+0.06]38 5841009 7.23+010 7554004 7.7740.05 7.95+0.06
Damascus 38 327240414 470140459 56.46+0.173 5896017 60.38+0.04|38 6191010 6.95+0.11 7.7940.03 8.13+0.04 841+0.03
M |38 337610414 48070459 556510.173 58.02+0.15 60.06+0.06]|38 6.17+0.08 7.5310.08 8.1210.06 841+0.03 851+0.02
F |39 311240409 447640453 54250171 56.61£0.14 59.2440.05|38 5874010 6.64+011 7224005 7494005 7.84+0.06
Breed _ _ kkk kkk kkk * _ * * *kk
SeX kokk kokk kkk kkk kkk ES kkk kkk kkk kkk

M: Male, F: Female; -: P> 0.05; *: P< 0.05; **: P< 0.01; ***: P<0.001; M: Erkek, F: Disi; -: P > 0.05; *: P < 0.05; **: P < 0.01; ***: P < 0.001
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DISCUSSION

Growth

In the present study, birth weight obtained for Hair
kids (2.36 kg) was lower than those reported by
Alasahan and Oztiirk (2019)for Hair kids (3.11 kg)
raised undersemi-intensive conditions in the province
of Van. The values obtained for male Hair kids at
birth (2.45 kg) implicitly accordedwith the birth
weight value reported for males (2.46 kg) raised under
the extensive system in the province of Aydin, while
the values obtained for female goats (2.28 kg) were
higher than the value reported in the same study
(1.92)(Toplu and Altnel, 2008). The body weight
values obtained for male and female Hair goats on
the 60™ day of the growth period (10.65 and 10.46 kg)
were higher than the values reported by Erten and
Yilmaz (2014) for male and female hair goats (9.86
and 9.75 kg) raised under extensive conditions in the
province of Van. In the study, the average body
weight obtained hair goats on the 60% day (10.54 kg)
was lower than the average body weight (11.80 kg)
reported by Simsek and Bayraktar (20006) for hair
goats raised under the intensive conditions in the
province of Elazig. In this study, the average body
weight value for Hair kids obtained for the 120t days
of age (17.33 kg) was lower than the other study
values reported for Hair goats (21.64 kg) at the same
age(120th day) (Alasahan and Orztiirk, 2019). Body
weights obtained for hair goats on the 180™ and 360™
days of the growth period (18.79 kg and 22.15 kg)
were lower than the values specified on the 180% and
360t days for the hair goats raised under intensive
(26.69 kg) and extensive (24.80 kg) conditions in
provinces of Elazig and Amasya (Gokdal et al., 2013;
Celik and Olfaz, 2018). Body weights of the male and
female Damascus kids at birth, 60t and 90 days of
the growth period (2.49 and 2.54 kg, 12.77 and 10.68
kg and 18.41 and 13.75 kg) lower than those of
Tagkin et al. (2000)who reported that body weight
values at birth, 60 and 90* day of male and female
Damascus kids (4.35 and 4.01 kg,17.08 and 16.91 kg,
21.33 and 20.27 kg) raised under intensive conditions
in the province of Tokat. In the present study, the
body weights of the male and female Damascus kids
obtained on the 60 th, 90 th, 120 th, 180 th, 240 th
days of the growth period (12.77 and 10.68 kg, 18.41
and 13.75 kg, 19.91 and 15.50kg, 21.73 and 20.39 kg,
22.84 and 21.58 kg, respectively) were lower than the
other studies, which was carried out in the same
growth periods of Shami (Damascus) goats (14.98
and 14.41 kg, 23.25 and 22.00 kg, 23.60 and 19.50,
30.40 and 24.90 kg, 38.0 and 29.60 kg, respectively)
reared under the intensive system in Lebanon and
Sudancountry(Khazaal, 2009; Mahmoud et al., 2012).
Depending on the region where it is grown and the
management conditions provided by the breeders,
there was a wide variation in growth characteristics.
This variation causes differences in growth-related
values ofthe studies conducted in different regions

and management conditions. Body weight of
Damascus kids was higher than those of Hairkids
throughout the growth period. Many other studies on
other goatbreeds indicated that the differences in the
body weight among different goatbreeds, i.e. the body
weight is atop of Saanen X Hair crossbred F1 over
Saanen breed kids (Akdag et al., 2011), Hair goat is
superior to Honamli kids (Aktas et al, 2015),
Honamlt X Hair hybridsis superior to Honamli breed
kids (Akbas and Saatci, 2016), and Hamdani over
Hair breed kids (Alasahan and Oztiirk, 2019). It is
obvious that the differences in body weight between
breeds, which are compared in terms of growth
characteristics under the same management
conditions, were due to genotype differences. In
some studies mentioned above, this situation has
occurred as hybrid-vigor in hybrids where two breeds
are crossbreeding is implemented.Thus, it is possible
to explain the reason for the differences in body
weight between Hair goats and Damascus goats
during  the growth period with  genetic
differences.120th-day body weight of kids was only
affected by sex. This situation was implicitly
compatible with the other study conducted in Hair
kids (Atay et al., 2010). The effect of birth type was
statically significant on the birth and 360% day of the
growth period in Hair and Damascus goats. Single-
birth kids showed higher values in terms of body
weight than those born twin-birth kids. This finding
was incompatible with studiesconducted inother goat
breeds,which reported that birth type affected only
birth weight inHairkids (Toplu and Altinel, 2008),
thebirth weight and 60tday body weight of Hamdani
and Hair kids (Alasahan and Oztiirk, 2019), and 60t,
90, and 120t day body weight of Saanen and Saanen
X Hair kids (Akdag et al., 2011; Akbas et al., 2013).In
other studies, it has been reported that the birth type
affects the body weight in all periods of the 120-day
growth period in Honaml, Hair and Honamli X Hair
(F1) goats (Akbas and Saatci, 2016), and the 180-day
growth period in Angora goats (Erol et al., 2014).In
the present study, it was determined that the
influence of dam age on body weight was statically
significant with different levels at birth, 30t%, 60t 90th,
180, 240™ and 360™ days of the growth period. The
growth of kids born to dam age group III was higher
than in other dam age groups.These findings
coincided with the other studies emphasizing that
dam age influences body weight of the Hair and
Angora kids throughout the growth period (Toplu
and Alunel, 2008; Erol et al.,2014). The birth weight
of the dam age 111 group was higher than those other
other age groups. This result utterly concordant to
Tatar et al. (2019) which emphasizes that the birth
weight of goats born from 4-year-old kids were
higher than those born from other dam age groups (3
and 5 year-old-age groups) in Damascus goats.
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Development

In this study, it was determined that the head length
(27.76 cm) and head width (12.47 cm) values obtained
from male Hair goats at the 360 days of age were
higher in terms of head length (25.70 cm), and lower
in terms of head width (13.30) than the values
obtained from 1-4 years old male Hair kids raised in
extensive conditions in Burdur, Antalya and Fethiye
provinces.Har length values determined for Hair male
kids in the same research (18.0 cm) are exactly
consistent with the present study (18.40 cm) (Elmaz
et al., 2016). The values of chest depth, chest girth,
withers height, and body length obtained on the 90t
day (19.35, 51.11,47.08, and 45.76 cm) and 180% day
(23.68, 65.33, 51.56, and 55.64 cm) of the growth
period in the Hair goats, in general,were consistent
with the values reported for the chest depth, chest
girth, withers height, and body length on the
90t(20.10, 52.20, 44.70, and 45.10 cm) and 180% day
(25.70, 65.70, 52.30, and 53.20 cm) of the growth
period in Hair goats raised under semi-intensive
conditions in the province of Van (Yimaz et al,
2013).In the present study, chest girth, withers height
and body length values obtained on the 30%day
(41.03, 35.66, and 32.13 cm), 90 day (51.11, 47.08,
and 45.76 cm),360™ day (68.33, 52.64 and 58.91cm)
of the growth period in Hair goats were lower than
the valuesobtained for 30™ day (44.65, 38.20 and
35.67 cm), 90* day (53.53, 45.17 and 43.06 cm), and
360t day (73.26, 59.42 and 60.15 cm) for Hair goats
raised under intensive conditions inthe province of
Elazig for the same body characteristics (Simsek and
Bayraktar, 2006). We think that the disparity of these
two studies in terms of body development is due to
the difference between the rearing systems of the
enterprises. Also, researchers emphasized that the
kids were continuously fed with rearing ration, dried
alfalfa, batley straw, and also sometimes fed with corn
during the period when they separated from their
dams. The number of studies on body development
in Damascus goats is so scarce, and these studies are
limited to some periods of growth. For this reason,
this section was written within the framework of
other published studies. The values obtained for chest
depth, chest girth, withers height, body length values
in male and female Damascus goats onthe 360t dayof
the growth period (26.48 and 26.08 cm, 73.28 and
71.68 cm, 560.47 and 55.29 c¢m, 61.07 and 59.70 cm)
were lower thanthe values reported 1.5 years old age
male and female Shami (Damascus) goats (35.80 and
33.86 cm, 78.73 and 74.13 cm, 64.80 and 65.13 cm,
77.80 and 74.73 cm, respectively) reared under
intensive conditions in the subtropical regions of
Egypt (Abd-Allah, 2019). Chest depth(26.29 cm),
chest width(16.76 cm), chestgirth (72.50 cm), withers
height (55.86 cm), and body length (60.38 cm)values
obtained from 1-year-old Damascus goats in the
present study were lower than 3-year-old Damascus
(32.11 cm, 19.56 cm, 90.44 cm, 71.89 cm, and 74.89
cm, respectively) and Kilis goats(31.92 cm, 19.50 cm,

89.92 cm, 68.75 cm, and 73.58 cm, respectively), in
which some yield characteristics were compared in
Damascus and Kilis goats raised under intensive
conditions in the province of Diyarbakir (Tatar et al.,
2019). The data obtained in these studies were taken
from animals of different age groups, raised in
different provinces, and under different management
conditions. Therefore, we think that the differences
with other studies in terms of body measurement
values of Damascus goats were due to age,
management, and region differences. The difference
between the two breeds was statistically significant in
terms of head length on the 90* and 360" days, and
in terms of head width on the 180% and 360™ days of
the growth period. Ear length, on the other hand, was
significantly different between breeds during the
entire growth period. Head length and head width
were influenced by sex, however, ear length was not
influenced by sex in the entire growth period. This
finding is partially similar to the study emphasizing
that the effect of sex difference is statistically
significant in terms of head length, head width and
car length in Hair goats reared under extensive
conditionsin the provinces of Burdur, Antalya, and
Mugla (Elmaz et al., 2016). Chest depth, chest width,
and chest girth were affected by breed on the 120%
day and 360" day of the growth period. Damascus
goats had higher values than Hair goats in terms of
chest depth, chest width, and chest girth. Sex
significantly affected chest depth, chest width, and
chest girth especially on the 90% day and later phases
of the growth period. Abd-Allah et al. (2019) reported
that sex affects chest width and chest girth, and male
kids had higher values than females in a study
conducted on Shami (Damascus) goats reared under
intensive conditions in subtropical regions of Egypt.
Males kids were higher values than females kids for
these traits in the entire growth period. These
findings were consistent with the other study
conducted on Hair and Saanen X Hair goats reared
under extensive conditions in terms of withers height
and cannon circumference characteristics (Celik and
Olfaz, 2018), and it's also consistent with the research
conducted on Honamli, Hair and Honamli X Hair
goats reared under extensive conditions in terms of
body length and rump height characteristics (Akbas
and Saatci, 2016). Mavrogenis et al. (1984) reported
that "There is evidence that considerable variation
exists among and within animals concerning body
weight and growth rate." About the findings of this
study, our opinion is that it is possible to generalize
this information in terms of body development in
goats. According to many studies development in
animals is regulated byan intricate relationship among
physical factors, genetic-environmental interactions,
as well as feeding and management practices, and
combined effect of these factors may promote or
retard the development process, which in turn can
affect body development in adult age (Al-Dawood et
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al., 2020; , Steinheim et al., 2008, Koritiaki et al., 2013;
Teixeira et al., 2017).

When the research was evaluated in general, the
values related to growth and development obtained in
this study were lower than other studies. As we
observed during the research, forage quality in the
region decreases in both dry and cold seasons, which
is insufficient for growth and development. Since the
feeding of goats in the region is based only on
grazing, malnutrition especially in terms of energy and
protein  may negatively affect growth and
development. Fontaneli et al.(2005) stated that
"During both the dry and cold seasons, forage and
feedstuff quality is frequently decreased being
inadequate for the high nutritional demands observed
during growth, gestation, and lactation; all of themare
physiological processes that demand high-quality
supplements regarding protein and energy content”

CONCLUSIONS

Our results demonstrate that a comparison of body
weights of Hair and Damascus goats, in terms of their
sex, birth type, and dam age, approved that body
weights of Damascus goats were significantly higher
than those Hair goats. The body weight of kids born
in dam age group III was higher than that of kids
born in the other dam age groups (dam age II and
IV). The growth and development traits of the kids
were considerably affected by breed and sex diversity.
In terms of their development characteristics,
Damascus kids had higher values than the Hair kids.
During the growth period in both breeds, body
weight and development characteristics of male
kidsgot higher values than female kids. It can be
suggested that comparative studies containing the
entire growth period should be conducted on other
indigenous goat breeds (Angora, Honamli, Kilis, and
Norduz goat breeds) and to demonstrate the growth
and development characteristics of these breeds.
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ABSTRACT

In this study, the presence of Aflatoxin B1(AFB1) and Aflatoxin B2 (AFB2) were investigated in 10 green tea, 10
fennel, 10 rosemary and 10 senna samples from 14 different sales points in Konya Aksehir. (AFB2) was
investigated. Analyses were made by HPLC method. While AFB2 was not detected in any of the 40 herbal tea
samples, AFB1 was detected in 65,0% (n=26). According to the results of the analysis, the average amounts of
AFBI1 in green tea, rosemary, fennel and senna samples were found to be 0,0084, 0,0235, 0,0178, 0,0187 ng/g
respectively. Although there was no regulation on herbal teas in the Turkish Food Codex Contaminants
Regulation, the legal limit for AFB1 in dried fruits in the same regulation was 8 pg/kg, and in spices 5 pg/ke. It
was observed that the aflatoxin levels of green tea, rosemary, fennel and senna samples examined in the study did
not exceed the legal limits set for fruits and spices. While an average of 0,01085 ng/g AFB1 was detected in
unpackaged a level of 0,02651 ng/g was detected in packaged teas. There was no significant difference between
tea types in terms of amount (p>0,05). A significant difference was found in the presence of aflatoxin according
to how the herbal teas were sold (packaged or unpackaged) (p<<0,05). It was determined that the amount of AFB1
was higher in packaged herbal teas.

Keywords: Aflatoxin, Fennel, Green tea, Herbal tea, HPLC, Senna

kkk

Zayiflama Amaciyla Kullanilan Bitkisel Caylarda Aflatoksin Varliginin Arastirilmasi
0z

Bu calismada, Konya Aksehir’de bulunan 14 farkli satis noktasindan 10 adet yesil cay, 10 adet rezene, 10 adet
biberiye ve 10 adet sinameki 6rneginde Aflatoksin B1(AFB1) ve Aflatoksin B2 (AFB2) varlig1 arastirildi. Analizler
HPLC yontemi ile yapildi. Toplam 40 bitkisel ¢ay 6rneginin hicbirinde AFB2 tespit edilmezken, %65,0’inde
(n=26) AFB1 tespit edildi. Analiz sonuglarina gére, AFB1 ortalama miktarlar1 yesil ¢ay, biberiye, rezene ve
sinameki orneklerinde strastyla; 0,0084, 0,0235, 0,0178, 0,0187 ng/g olarak bulundu. Turk Gida Kodeksi
Bulasanlar Yonetmeligi’nde bitki ¢caylarina iliskin bir diizenleme bulunmamakla bitlikte aynt yénetmelikte yer alan
kurutulmus meyvelerde AFB1 icin yasal sinir limit 8 pg/kg, baharatlarda ise 5 pg/kg olarak belirtilmigtir.
Calismada incelenen yesil ¢ay, biberiye, rezene ve sinameki numunelerine ait aflatoksin diizeylerinin meyveler ve
baharatlar icin belitlenen yasal limitleri asmadigr gériilmektedir. Ambalajsiz ¢aylarda ortalama 0,01085 ng/g AFB1
tespit edilitken, ambalajlt olanlarda 0,02651 ng/g dizeyinde tespit edildi. Miktar acisindan ¢ay tutleri arasinda
anlamh bir fark bulunmadi (p>0,05). Bitkisel ¢aylarin ne sekilde satldigina gére (ambalajli ya da ambalajsiz)
aflatoksin varligina iliskin anlamli bir farkliik bulundu (p<0,05). Ambalajli satilan bitkisel ¢aylarda aflatoksin
miktarinin daha yiiksek oldugu tespit edildi.

Anahtar kelimeler: Aflatoksin, Bitkisel cay, HPLC, Rezene, Sinameki, Yesil cay
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Bitkisel tedavi, sagligi korumak ve bazi hastaliklart
tyilestirmek amactyla ylzyillardir popilerligini koruyan
bir tedavi yontemidir (Faydaoglu ve Siriictioglu
2011). Ydzyilar Oncesinde Mezopotamya, Eski
Yunan, Hitit, Roma, Selcuklu ve Osmanl
dénemlerinde bitkisel ilaglar kullanilmis, Cumhuriyet
doneminde ise cesitli kullanim amaclart bilimsel
arastirmalarla  desteklenmistir ~ (Ozbek — 2005).
Diunya’da tedavi amacli kullamilan bitkilerin sayist
20,000 civarinda olup (Faydaoglu ve Siriiciioglu
2011) dinya ntfusunun %70-801 bu bitkilerden
faydalanmaktadir (Ongan 2018).

Bitki ve bitki ¢aylarina olan ilgi, XIX. ytzyilda
sanayilesmenin bir sonucu olarak ortaya cikan ve
ylzyil hastaligt olarak bilinen obezitenin yayginlasmast
ile artmis ve kullanimi giinimiize kadar devam
etmistir (Aslan ve Orhan 2010). Turkiye’de bitkisel
trin kullanim aliskanligii  belirlenmek amaciyla
yapilan bir calismada, bireylerin %84,3’ bitkileri
bitkisel ¢ay olarak kullandiklarini ifade etmigtir. Aym
calismada bitkisel trtinlerin en yaygin ikinci kullanim
amactun %21,3 oranla viicut agirhigt kaybt saglamak
oldugu belirtilmistir. Yapian calismalarda, bitkisel
caylarin en stk zayiflama amactyla kullanilmast (Ongan
2018), bitkisel karisimlarda en fazla kullanilan ¢ayin
sinameki (Saracoglu ve Ergun 20006) ve aktarlardan en
cok satin alinan caylarin ise yesil ¢ay, sinameki, rezene
ve biberiye olmast dikkat ¢cekmektedir (Oner ve ark.
2017).

Bitkisel ~¢aylar dretim, depolama ve tasima
asamalarinda agir metal, mikroorganizma ve toksinler
ile de kontamine olabilmektedir (Chan 2003; Van
Breemen ve ark. 2008). Bitki c¢aylarinin baslica
kontaminasyon kaynag olan mikroorganizmalar,
hasat 6ncesi, hasat, kurutma, siuflandirma, 6giitme,
isleme, paketleme, depolama gibi tiretim asamalarinin
tamaminda bulagabilmektedir. Arastirmalarda bitkisel
caylarin cesith mikroorganizmalart barindirabildigi,
bunlar icerisinde patojenler ve mikotoksijenik kiiflerin
de yer aldig1 gosterilmektedir (Scolari ve ark. 2001;
Stevié ve ark. 2012).

Mikotoksinler patojenik kufler tarafindan dretilen
ikincil metabolik triinlerdir (Galvano ve ark. 2001).
Kufler icerisinde Aspergillus, Penicillium ve Fusarium
genuslarina ait olan tirler insan ve hayvanlarda 6nemli
saglik problemlerine neden olan mikotoksinleri
olustururlar (Erzurum 2001). Aflatoksinler, Aspergillus
cinsine ait bircok farkll tir tarafindan olusturulan
toksisitesi yitksek ve olduk¢a stk karsilasilan ve
tzerinde en ¢ok arastrma yapilan mikotoksin
grubudur (Hussein ve Brasel 2001). Tanimlanmis
mevcut aflatoksin sayistuin 20’nin tizerinde oldugu
bilinmekte, Aflatoksin B1 (AFB1), Aflatoksin B2
(AFB2), Aflatoksin G1 (AFG1) ve Aflatoksin G2
(AFG2)ynin toksik etkisi en ylksek tyeler oldugu

bildirilmektedir (Hussein ve Brasel 2001; Yentir
2012). Besinlerde en sik goriilen AFB1 ve AFB2’yi
treten iki kiften biri Aspergillus flavus, digeri ise
Aspergillus parasiticus olup; AFB1, AFB2 ile birlikte
AFG1 ve AFG2’yi de uretebilmekteditler (Heperkan
2006). Insanlar iizerinde teratojenik, tremorjenik,
kanserojenik, hemorajik, hepatotoksik, nefrotoksik ve
norotoksik etkileri olan (Steyn 1995) mikotoksinlerin
olusumunda en o6nemli faktérlerden biri depolama
sartlaridir  (Demirel ve Yidirim 2000). Depolanan
driintin  nem orani, sicakligl, bagl nem oran,
depolama siiresi, deponun nisbi nemi, triindeki kif
yogunlugu ve urinin genetik potansiyeli, diger
mikroorganizmalarin varligl gibi faktSrlerin yant sira
bitkinin stresi, hava sicakligi, kurutma hizi, gibi baz
faktorler de toksin olusumunda etkili olabilmektedir
(Peraica ve ark. 1999). Toksin iceren besin veya besin
maddesi sindirim yoluyla viicuda girdikten sonra
gOsterecegi  etkilerin - siddeti mikotoksinin  tiird,
miktari, canlinin genel beslenme durumu ve yagina
bagldir (Omurtag ve Yazicioglu 2004).

Sinameki, yesil ¢ay, rezene, biberiye ve diger bitkisel
caylarda ucucu fenolik bilesenlerin  belirlenmesi,
antioksidan kapasiteleri, antimikrobiyel aktiviteleri ve
mikrobiyel kalitelerine yonelik c¢alismalar yapilmigstir
(Dagdelen ve Asyemez 2014; Arslan 2013). Ancak
mikotoksin kontaminasyonunun incelendigi calisma
sayist  olduk¢a azdir. Bununla birlikte  bazt
calismalarda, siyah c¢ay ve farkli bitki caylarinda
aflatoksin varligl arastirlmis, ancak bu caligmalarda
bitki c¢aylart herhangi bir siuflandirmaya  dahil
edilmemistir (Asghar ve ark. 2018; Vial ve Jardy
1999).

Bu calismada baharatci, aktar, market ve eczanelerden
temin edilen ve zayiflama amactyla yaygin sekilde
tiketilen sinameki, yesil c¢ay, rezene, biberiye
caylarinda insan saghg1 tzerine olumsuz etkileri
oldugu bilinen Aflatoksin B1 ve Aflatoksin B2
varliginin arastirilmasi amaclandu.

MATERYAL ve METOT

Numune Toplama

Calismada, 2020 yii Mart ve Nisan aylarinda
Aksehir’de bulunan 14 farklt satis noktasindan (aktar,
baharatci, market, eczane) ambalajli (n=16) ve
ambalajsiz (n=24) 10 adet yesil ¢ay, 10 adet rezene, 10
adet biberiye ve 10 adet sinameki olmak tizere toplam
40 numune rastgele 6rnekleme yontemiyle toplandi.

Aflatoksin B1 ve B2 Analizi

Her bir 6rnek hassas terazide (Precisa, XB 220A,
Precisa Gravimetrics AG, Isvigre) 50 gram tartilarak
blenderda &giitiilerek homojenize edildi. Uzerine 300
ml %50 asetonitril %50 metanol iceren ¢ozici ve 4
gram NaCl eklenerek homojenize edildikten sonra
karisim Whatman No:4 Filtre kagidindan siiziilerek
aflatoksinler ekstrakte edildi. Stzintinin 3 ml’si
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pipet yardimiyla bir behere alinarak tzerine 12 mL
fosfat tamponlu salin (PBS) eklendi. Immunoaffinite
kolon, vakum manifoldu (Supelco Visiprep 57030-U,
Sigma-Aldrich Chemie GmbH, Almanya) ve vakum
pompast  (Isolab GM-0.5, Interlab, Turkiye)
kullanilarak 5 mL/dk hizla 10 mL PBS ve ardindan 20
ml.  PBS ¢ozeltisi  gecirilerek  kolon  yikand:.
Aflatoksinler kolondan saniyede 1 damla gegecek
sekilde 1 ml metanol ile elte edildi. Kolondan 1 mlL.
saf su gegcirilerek 0,45 um 25 mm c¢apinda PTFE
Syringe filtre kullanilarak siiziildiikten sonra cam
viallere alinarak HPLC yontemi ile analiz edildi.
Ornekler analiz ediline kadar 4°C’de muhafaza edildi.

Orneklerdeki aflatoksin miktart, izokratik kosullarda
floresans dedektorlit. HPLC sisteminde belirlendi.
Aflatoksin analizi, izokratik kosullarda Shimadzu RF-
20A model floresans dedektorlit (Shimadzu, Japonya)
Shimadzu HPLC sistemi (I.C-20 AT, Shimadzu,
Japonya) kullanilarak yapildr. Inertsil (GL Sciences,
Inc., CA, ABD) ODS-3 C18 paslanmaz ¢elik kolon
(150 x 4,6 mm, 5 pm) kullanildi. Floresans dedekt6ri,
360 nm cksitasyon ve 433 nm emisyon dalga
boylarina ayatlandi. Mobil faz, su/asetonitril/metanol
(6:2:3, viviv) 350 ul, 4 M nitrik asit (HNO3), 120 mg
potasyum bromur (KBr) ile hazirlanarak, filtre edildi
ve ultrasonik banyoda (Wise Clean, Wisd Lab. Inst.)
10 dk bekletilerek gaz1 giderildi. Akis hizi 1,0
ml/dakika olarak ayatrlandi. Enjeksiyon isleminden
once sisteme bagh olan ve 30 dakika siireyle
sartlandiridmis olan Kobra Cell (R-Biopharm Rhone
Ltd., Glasgow, UK) ile aflatoksinlerin
tiirevlendirilmesi saglandi. Ornek direkt olarak 100 pL
HPLC sistemine enjekte (SIL- 20ACHT oto
enjeksiyon sistemi) edilerek analiz edildi. Orneklerdeki
aflatoksin konsantrasyonlarina iliskin hesaplamalar
aflatoksin  kalibrasyon  grafigi  kullandarak LC
Solutions (Shimadzu, Japonya) paket programi ile
yapildu.

Aflatoksin standard: kullanilarak hazirlanan  stok
¢ozelti ile farkh konsantrasyonda aflatoksin standart
¢ozeltileri hazirlandi. Aflatoksin  konsantrasyonuna
karsihk, HPLC kromatograminda elde edilen pik
alanlar grafige gecirilerek aflatoksin kalibrasyon grafigi
olugturuldu. Orneklerdeki aflatoksin
konsantrasyonlart da aflatoksin kalibrasyon grafigi
kullailarak LC  Solutions paket programi ile
olusturuldu. Tespit limiti (Limit of Detection; LOD)
ve tayin limiti (Limit of Quantification; LOQ),
metodun standart sapma degerine dayanan hesaplama
yontemi ile hesaplandi (Can ve Velioglu 2018). Geri
alma oranlarint belirlemek amaciyla, birer adet yesil
cay, biberiye, rezene, sinameki 6rnegi toplam 4 ug/kg
aflatoksin icerecek sekilde calisma ¢ozeltisi ile
kontamine edilmis Ornekler yukarida ayrintistyla
aciklanan  asamalardan  gecirildi.  Elde edilen
stizintiler, cam viallere alinarak HPLC’de analiz
edildi ve geri alma oranlari hesaplandi. Aflatoksin

Blve B2nin kalibrasyon grafigi Sekil 1 ve Sekil 2’de
gOsterilmigtir.
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Sekil 1: Aflatoksin BUin kalibrasyon grafigi
Figure 1: Calibration diagram of Aflatoxin B1
x: AFB1 konsantrasyonu (ppb) y: Pik alant
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Sekil 2: Aflatoksin B2’in kalibrasyon grafigi
Figure 2: Calibration diagram of Aflatoxin B2
x: AFB2 konsantrasyonu (ppb) y: Pik alan1

Verilerin Istatistiksel Degerlendirmesi
Arastirmada elde edilen veriler SPSS 21,0 for
Windows paket programi ile analiz edildi. Aflatoksin
iceriginin  kargilastirilmast, bitkisel cay tirleri ve
ambalaj durumuna gore Ki-kare Testi ile yapildi
Aflatoksin miktarlar1 bakimindan bitkisel ¢ay tiitleri
arasinda anlamb fark olup olmadig: ise tek yonli
varyans analizi ile ¢6zimlendi. Satis sekline gore
aflatoksin miktarinin karsilastirilmasinda ise bagimsiz
orneklemler icin t-testi kullanildt.

BULGULAR

Orneklerdeki aflatoksin konsantrasyonlarina iliskin
hesaplamalar,  aflatoksin  kalibrasyon  grafikleri
kullanilarak ~ gerceklestirildi. AFB1 ve AFB2nin
kalibrasyon grafiklerine ait R2 degerleri her ikisi i¢in
de 0,999 olarak tespit edildi. AFB1 ve AFB2 icin
hesaplanan LOD degetleri her ikisi i¢in de 0,002
olarak bulundu. Alikkonma zamanlart ise AFB1 icin
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23,0, AFB2 icin 17,5 dakika olarak belirlendi. AFB1
ve AFB2 icin belitlenen geri alma oranlart tim
Ornekler icin sirastyla ortalama %98,0 ve  %7105,0
olarak hesaplandu.

Arastirmada yesil cay, biberiye, rezene ve sinameki
olmak tizere toplam 40 bitkisel ¢ay analiz edildi. Cay

caylarin %060,0t (n=24) ambalajsiz, %40,0t (n=16)
ambalajli idi. Yesil caymn %060,01 (n=6) ambalajsiz,
%40,01 (n=4) ambalajli, biberiyenin %50,0’si (n=>5)
ambalajsiz, %50,0’st (n=5) ambalajli, rezenenin
%060,0’1 (n=06) ambalajsiz, %40,0’1 (n=4) ambalajli ve
sinamekinin %70,0’1 (n=7) ambalajstz, %30,0’u (n=3)

Orneklerinin hicbirinde AFB2 tespit edilmedi. Bitkisel ambalajli  satilan ¢aylardan secildi (Tablo 1).
Tablo 1. Satis sekline gore bitkisel ¢aylarin dagilimi
Table 1. Distribution of herbal teas by sales type
Agikta sat1g Kapal1 paket

n % n %
Yesil cay 6 60.0 4 40.0
Biberiye 5 50.0 5 50.0
Rezene 6 60.0 4 40.0
Sinameki 7 70.0 3 30.0
Toplam 24 60.0 16 40.0

Orneklerin  %35,0'inde  (n=14) aflatoksin tespit
edilemezken, %065,0’inde (n=206) tespit edildi. Yesil
cay numunelerinin  %50,0’sinde  (n=5), biberiye

numunelerinin ise %90,0’mda  (0=9) AFB1 tespit
edildi. Ambalajlt satilan ¢aylarda daha fazla aflatoksin
saptandi. Dagilim incelendiginde ambalajsiz ¢aylarin

numunelerinin %060,0’1nda (n=0), rezene %54,2’sinde  (n=13), ambalajli c¢aylarin ise %
numunelerinin =~ %060,0nda (n=06),  sinameki 81,3%unde (n=13) AFB1 bulundu (Tablo2).
Tablo 2. Satts sekline gére Aflatoksin B 1 varligt
Table 2. Presence of Aflatoxin B 1 according to the form of sale
Aflatoksin
Var Yok
n % n % Ki-kare p
Acik 13 54.2 11 45.8
Kapalt 13 81.3 3 18.8 3.956 0.079
Toplam 26 65.0 14 35.0

Cay tirleri ve AFB1 miktarlar1 arasinda anlaml bir
fark bulunamadi (p>0,05). Ortalama AFB1 miktarlart
yesil cay, biberiye, rezene ve sinameki ¢aylari icin
sirastyla; 0,0084 ng/g, 0,0235ng/g, 0,0178 ng/g ve
0,0187 ng/g idi. Ambalajsiz satilan ¢aylarda ortalama

0,0109 ng/g, ambalajli caylarda ise 0,0265 ng/g
AFB1 tespit edildi. Bulgulara gore satis sekline gore
AFB1 varligt bakimindan anlamli bir farklilik bulundu
(p<0,05). Ambalajli  bitkisel c¢aylarda AFB1
miktarlarinin daha yiksek oldugu belirlendi (Tablo 3).

Tablo 3. Satts sckline gére Aflatoksin B 1 miktarinin karsilastirilmast
Table 3. Comparison of the amount of Aflatoxin B 1 according to the form of sale

Aflatoksin
Satis sekli n Ortalama (ng/g) Standart sapma t-testi p
Acik 24 0.0109 0.0151 2.096 0.043*
Kapali 16 0.0265 0.0317
*p<0,05
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TARTISMA

Bu calismada, ambalajsiz satilan bitkisel caylarin
%54,2’sinde, ambalajli olanlarin ise %81,3’inde
AFBT’e rastlandi. Ambalajsiz Orneklerde ortalama
0,0109 ng/g, ambalajli satlan bitkisel ¢aylarda ise
0,0265 ng/g AFB1 tespit edildi. Ambalajli satilan
bitkisel caylarin icerdigi aflatoksin  miktarinin
ambalajsiz satilan bitkisel ¢aylara gore daha yiksek
oldugu belirlendi. Bitkisel caylarin satis sekline gore,
aflatoksin varligt bakimindan anlamli bir farklilik
oldugu bulundu (p<0,05). Bununla bitlikte aflatoksin
treten kiiflerin aerobik ortamda treyip gelistikleri
bilinmektedir. Oksijen konsantrasyonunun %71’in
altinda distigt durumlarda aflatoksin tretimi buytk
oranda azalmaktadir (Erzurum 2001). Bu aragtirmada,
ambalajli bitkisel c¢aylarin bazilarinda ambalajlamanin
hava almay1 6nleyici sekilde yapilmadigt géraldi. Ayni
zamanda, bazi Orneklerin  ambalajinin  yipranmis
oldugu ve raflarda uzun stredir bekledigi anlagildu.
Marketin 1sitma ve havalandirma kosullarina bagl
olarak, 6rneklerin su aktivite degerinin (aw) (optimum
0,78-0,99) yiikselmis olabilecegi, o6zellikle bu iki
kosulun ayni anda bulunmasmmn ambalajlt bitkisel
caylarda daha yiksek miktarda toksin olusumuna
neden oldugu sonucuna variddi. Ambalajsiz satidan
bitkisel caylar daha fazla oksijenle temas etmesine
katsin, havalandirma ile birlikte azalan su oraninin
etkisiyle toksin etkiledigi
distintlmektedir. Literatiirde ambalajsiz ve ambalajli
satilan bitkisel caylarin karsilastirddigt  baska bir
calisma Ornegine rastlanilmamugtir.

olusumunu

Can ve Velioglu (2018), 15 kusburnu ve 15 thlamur
Orneginin tamaminda aflatoksinlerden en az birinin
tespit edildigini bildirmistir. Pouretedal ve Mazaheri
(2013), 40 siyah ¢ay 6rneginin 30’unun (yerli ve ithal)
aflatoksinle kontamine oldugunu ve Orneklerin
ortalama AFB1 miktarinin 10.0 ng/g oldugunu rapor
etmistit. Mannani ve ark (2020), 129 vyesil cay
orneginin %58,9’unun (n=76) aflatoksinle kontamine
oldugunu ve maksimum aflatoksin miktarinin
(AFB1+AFB2+AFG1+AFG2) ise 116,22 ng/g
diizeyinde oldugunu, eczanelerden satin alinan 60
bitkisel ¢ayin mitotoksin analizinin yapildigt bir baska
calismada ise, Orneklerin %20’sinde 3,40-23,7 ng/g
arasinda degisen miktarlarda AFB1 tespit edildigi
bildirilmistir (Reinholds ve ark. 2019). Italya'da
aromatik ve tibbi bitkisel ¢ay 6rneklerinin incelendigi
bir calismada, Srneklerin hicbirinde aflatoksin tespit
edilmedigi kaydedilmistir (Romagnoli ve ark. 2007).
Hacibekiroglu ve Kolak (2013), Istanbul'da 62 gida
orneginde iki bitkisel ¢ay Orneginde (thlamur ve
yasemin  ¢icegl) 1 ng/g'dan  fazla  AFB1
belirlemislerdir. Ispanya'da, analiz edilen 84 bitkisel
cay Orneginin  %96,0’stin  aflatoksinle kontamine
oldugu rapor edilmistir (Santos 2009).

Bitkisel caylara ait farkli arastirmalardan elde edilen
dusiik ve yiksek aflatoksin miktarlarina, 6rnek ¢esidi,

kurutma ve depolama sartlart ile birlikte analiz
yontemlerinin  etkili olabilecegi  distunilmektedir.
Bitkinin mevcut nemi, kurutma hizi, bulundugu
ortamin bagil nemi, sicakligi, ortamda mevcut olan
kif miktari, kiflerin toksin olusturma yetenekleri,
mikroorganizmalar arasi rekabet, bitki stresi, kurutma
hizi, atmosferdeki gaz bilesimi aflatoksin tretiminde
etkili olan kosullardan bazilandir. Aspergillus gibi zor
kosullarda dahi tGreme ve gelisme yetenegine sahip
kiflerin gelisimi ve toksin dretiminin engellenmesi
icin, hizlt ve dogru yontemlerle yapilacak kurutma
islemi oldukca 6nemlidir. Ancak uzun vadede en etkili
ve Onemli agsama depolamadir. Depolama siiresi
boyunca, hava sirkiilasyonu saglanarak depo sicakligt
ve bagil nemi kontrol altinda tutulmalidir. Bu sekilde
iceriginin yukselmesi
engellenebilmektedir (Stevi¢ ve ark. 2012; Pallares ve
ark. 2017). Dagdelen ve ark. (2014), paketlenmis
adagay, thlamur, kusburnu, papatya ve rezenenin
aflatoksin B1, B2, G1, G2 diizeylerini HPLC y6ntemi
analiz etmislerdir. Raf 6miirleri boyunca periyodik
olarak 1, 12, 18, 24, 28, 32 ve 36. aylarda incelenen
paketlenmis bitki ¢ayt 6rneklerinde aflatoksin varligs
ve olusumuna rastlanmadigi bulunmustur. Hasat
sonrast yapilan islemler sayesinde ham numuneden
gelen kiiflerin ortadan kaldirildigi ve su aktivitesinin
kritik sinir olan 0,60 aw degerinin altina indirildigi
ardindan yapilan bariyer 6zellikli paketleme sayesinde
raf 6mrii boyunca iceriginin degismedigi bildirilmistir.

uruanun nem

Farkli stipermarketlerden almnan 12 adet siyah cay, 10
adet yesil ¢ay, 14 adet kirmizi gay ve sekiz adet yesil
cay-nane karisimi iceren toplam 44 adet poset bitkisel
cay Ornedi incelenmis ve iki adet yesil cay ve iki adet
kirmizi  gay infizyon Orneginde AFG2  tespit
edilmistir. Yesil cay-nane karisiminda tespit edilen
AFB2 degerleri 14,4-32,2 pg/L araliginda olup sinir
limitlerin (10 pg/kg) ustine oldugu belirtilmigtir
(Heperkan 20006).

Ambalajli ¢aylarda saklama ve depo kosullarina, acikta
sattlan ¢aylardan daha fazla dikkat edildigi ve 6zellikle
cesitli kontrollerden gectigi diisiniilse de, bu ¢aylarin
rafta  bekleme streleri ve paketin igerisinde
olugabilecek nem miktarina baglt olarak aflatoksin
olusumuna elverigli bir ortam olugabilir. Farkl
calismalarda, ambalajli satilan caylarda aflatoksin
iceriginin degiskenlik gOsterdigi, bazi ¢alismalarda
tespit edilememesine karsin, bazilarinda yiksek
miktarlarda bulundugu, hatta yonetmeliklerde gecen
limit degerleri astigt gorilmektedir. Kurutma ve
depolamadan 06nce, hasat ve tagima asamalarinda
alinacak 6nlemler, aflatoksin olusumu azaltmakta veya
engelleyebilmektedir. Mikotoksijenik kiifler toprak ve
havada yaygin sekilde bulunabildiginden, yagmur/kar
Oncesi ve sonrast nemli ve soguk havalarda hasattan
kaginilmali ve hasat isleminde bitkisel caylar ile
topragin temast Onlenmelidir. Ayrica herhangi bir
sekilde zedelenmis olan bitkilerde aflatoksin olusum
riski saglam bitkilere gére daha yitksek oldugundan,
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bécek ve benzeri canllarin  verecegi fiziksel
zararlardan korunmali, yiginlar halinde bekletmekten

kacinilmali ve hava bosluklarinin kalmast icin Ustline
bastirilmadan muhafaza edilmelidir (Coksdyler 1999).

Aflatoksinler, yasami tehdit eden toksisiteye,
kanserojen 6zelliklere ve diger potansiyel kronik yan
etkilere sahip mantar toksinleridir. Son kanitlar,
aflatoksinin bodur ¢ocuk biylmesinin altinda yatan
bir belitleyici olabilecegini ve hiicre aracili bagisikligt
azaltabilecegini ve bdylece hastaliga  duyarliligi
artirabilecegini  distindirmektedir. Bu nedenle,
aflatoksin kontaminasyonu, maruziyeti ve diizenleme
eksikligi, saglik tizerindeki olumsuz etkilere de katkida
bulunabilir. Giniimtzde bitkisel caylarin, zayiflama
amaciyla bilingsiz ve yaygin bir sekilde tiiketilmesi,
bitkisel ¢aylarda giivenilirligin 6nemini bir kez daha
vurgulamaktadir.  Bitkisel c¢aylar dogadan elde
edilmeleri nedeniyle hasat, tastma, kurutma, depolama
islemlerinin ~ kontrolli  kosullarda  yapilamamast
durumunda c¢esitli kontaminantlar ile bulagabilitler.
Bununla bitlikte; sicaklik ve nem gibi uygun kosullarin
bulunmast durumunda bitkilerde kif olusumu
hizlanmaktadir. Toksijenik kiifler cesitli besinlerde
uygun kosullarda gelisip toksin tretebilirler. Kiflerin
metaboliti olan mikotoksinlerden, Ozellikle;
aflatoksinler olusturdugu akut ve kronik toksisite ve
karsinojenik etkileriyle halk sagligini tehdit etmektedir.
Bitkisel ¢aylarin sicak su ile hazirlaniyor olmalari, halk
arasinda, zaratlt maddelerin yitksek sicaklikta etkisini
yitirdigi  diigincesini  olusturmaktadir.  Ancak;
termofilik kiflerin bir kismi yitksek sicakliklarda da
varligint siirdirebilmekte, kiflerin metabolitleri olan
aflatoksinler ise 1st ile tahrip olmamaktadir. Bu
sckilde, bitkisel ¢aylarla vicuda alimlart kolayca
gerceklesebilmektedir. Turk Gida Kodeksi
Yoénetmeligi'nde bazi  besinlerde  bulunabilecek
maksimum aflatoksin miktarlari belitflenmistir. Ancak
yonetmelikte cay ve bitkisel caylara ait, aflatoksin
maksimum  limitlerine  iliskin ~ bir  dlzenleme
bulunmamaktadir. Calismanin sonucunda tespit edilen
tim degerler yonetmelikte belirtilen sinirin altinda
olmasina ragmen, ambalajli caylarda daha yliksek
miktarda aflatoksin tespit edilmesi 6nemli bir
bulgudur. Mevcut risklerin ve temel problemlerin
belirlenebilmesi i¢in konu ile ilgili daha fazla calismaya
ihtiya¢ vardir. Aflatoksin toksisite derecesi, titketim
miktar1 ve tiketim sikligina baghdir.  Aflatoksinler
IARC (The International Agency for Research on
Cancer (Uluslarast Kanser Aragtirmalart  Ajanst)
tarafindan Grup 1 kanserojen olarak siiflandirlmigtir
ve ayrica AFB1’in dogrudan DNA ile etkilesime giren
reaktif bir bilesene sahip olmast sifirin tzerindeki
butiin dozlar icin glvenilirligi sorgulatmaktadir.
Aflatoksinlerin  bitkisel caylarda c¢esitli miktarlarda
bulundugu ve bu urinlerde aflatoksin maksimum
limitlerine 1iligkin ~ diizenlemelere ihtiya¢ oldugu
gorilmektedir.

Cikar Catigmas1: Yazarlar ¢ikar ¢atismast olmadigini
beyan ederler.
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ABSTRACT

This study aimed to investigate the methicillin and Panton-Valentine leukocidin genes in Staphylococcus anrens
strains isolated from clotted cream samples produced and sold in Afyonkarahisar. A total of 110 clotted cream
samples sold in public bazaars of Afyonkarahisar were collected between November 2019 and December 2020.
Conventional cultural methods achieved the isolation of . awrews from clotted cream samples. For the
confirmation of §. awreus strains isolated from samples and determination of mecA and pw/ genes in the strains,
PCR was used. In this study, while S. awreus was isolated from 14 of 110 clotted cream samples by standard
cultural methods, 13 (11.8%) of 110 samples were typed to be S. aureus by PCR. The mecA and pv/ genes were
found in none of the 13 S. aureus strains. In this study, in which the ps/ gene was investigated for the first time in
the S. aurens strains isolated from clotted creams in Turkey, it was thought that more research should be done to
determine mecA and po/ genes in this traditional product and other dairy products.

Keywords: Clotted cream, mecA, pul, Staphylococcus anrens

kkk

onkarahisar'da Satisa Sunulan Kaymaklardan izole Edilen Staphylococcus aureus Suslarinda
$ ym Py $
Metisilin ve Panton-Valentine Lokosidin Genlerinin Arastirilmasi

oz

Bu calismada, Afyonkarahisar'da Uretilen ve satilan kaymak orneklerinden izole edilen Staphylococcus anreus
suslarinda metisilin ve Panton-Valentine 16kosidin genlerinin aragtirilmast amaclandi. Kasim 2019 ile Aralik 2020
tarihleri arasinda Afyonkarahisar halk pazarlarinda satisa sunulan toplam 110 kaymak 6rnegi toplandi. Kaymak
érneklerinden S. anrens izolasyonu konvansiyonel kiiltiir yontemleri kullanilarak gerceklestirildi. Orneklerden izole
edilen S. aurens suslarinun dogrulanmasi ve suslarda meeA ve pvl genlerinin belitlenmesi amactyla PZR kullanild1.
Calismada 110 kaymak 6rneginin 14'inden standart kultirel yontemlerle S. aureus izole edilirken, 110 6rnegin 13"
(%11,8) PZR ile S. aureus olarak tiplendirildi. On g S. aurens susunun hicbirinde wecA ve pu/ genleri bulunmadi.
Tirkiye'de kaymaklardan izole edilen S. aurens suslarinda ilk kez pv/ geninin aragtirildigi bu calismada, bu
geleneksel triin ve diger stit triinlerinde mecd ve pr/ genlerinin belitlenmesi i¢in daha fazla arastirma yapilmast
gerektigi dustnilda.
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To cite this article: Yakan Horasan A. Seker E,. Investigation of Methicillin and Panton-1"alentine 1enkocidin Genes in Staphylococcus anrens Strains Isolated from Clotted
Creams Sold in Afyonkarabisar

Kocatepe Vet ]. (2022) 15(1): 101-105

Submission: 11.11.2021 Accepted: 25.02.2022 Published Online: 28.02.2022

ORCID ID; AHY: 0000-0002-9649-6308, E§: 0000-0003-0969-5286.

*Corresponding author e-mail: esraseker@hotmail.com

101



INTRODUCTION

Staphylococcns anrens is among the leading causes of
foodborne infections resulting from the consumption
of contaminated food (Thaker et al. 2013). The
isolation of S. aureus has been reported from raw and
pasteurized milk, cheese, ice cream, clotted cream and
butter, as well as other foods of animal origin in
different countries (Pamuk et al. 2012, Rahimi 2013,
Basanisi et al. 2017, Dai et al. 2019, Keyvan et al.
2020). Generally, dairy animals with mastitis,
mammary glands, milking equipment, animal skin,
inappropriate  food handling, and unhygienic
environment ate recognized as the contamination
sources of milk and milk products (Thaker et al. 2013,
Gezgen and Seker 2016, Dittmann et al. 2017).

Recently, unnecessary, prolonged, and erroneous use
of antibiotics has caused S. awrens strains of human
and animal origin to develop resistance to drugs used
for therapeutic purposes. One of these resistance
mechanisms is methicillin resistance encoded by the
meeA gene (Algammal et al. 2020). The number of
studies on the isolation of methicillin-resistant S.
anrens (MRSA) from foodstuffs of animal origin has
increased after these foods ate identified as a
potential mediator of transmission of MRSA strains
to humans (Normanno et al. 2007, Basanisi et al.
2017, Saka ve Terzi Gulel 2018, Keyvan et al. 2020,
Abdeen et al. 2021). Similarly, the presence of
Panton-Valentine leukocidin (PVL) toxin, which is
thought to be an important virulence factor in the
pathogenesis of MRSA infections in humans, is being
investigated, especially in the strains isolated from
milk with mastitis (Zecconi et al. 2006, Tirkyllmaz et
al. 2010, Gezgen and Seker 2016, Seker et al. 2019).
However, the studies on the p»/ gene prevalence in S.
anrens or MRSA strains obtained from dairy products
are limited (Papadopoulos et al. 2018).

In Turkey, Afyonkarahisar has a significant market
share in the traditional dairy products production and
consumption such as clotted cream. Although there
are  various researches on clotted cream's
microbiological and chemical quality, most of these
studies focused on the total bacterial load in the
clotted cream. While the number of studies
investigating the presence of meed gene in S. anreus
strains isolated from clotted creams is limited, there is
no research on the prevalence of pu/ gene in S. aureus
strains obtained from these products. Therefore, we
aimed to investigate the presence of mecAd and pv/
genes in S. aureus strains isolated from this traditional
Turkish dairy product sold in Afyonkarahisar in the
present study.

MATERIALS and METHODS

Clotted Cream Samples

In this study, a total of 110 homemade clotted cream
samples (200 g each) sold in the public bazaars
located in the center districts and villages of
Afyonkarahisar between November 2019 and
December 2020 were used. The clotted cream
samples taken were immediately transported to the
microbiology laboratory in aseptic conditions and in a
cool box on ice on the same day. The samples were
originated from cow milk (n=85), water buffalo milk
(n=14) and cow and water buffalo milk (n=11).

Phenotypic Isolation and Identification of S.
aureus

After each sample was aseptically homogenized by
mixing in its container, 10 g were taken from each
sample and transferred into 90 mL Brain Heart
Infusion Broth (BHIB) for pre-enrichment. The
broths were vortexed and then aerobically incubated
at 37°C for 24-48 hours. After the incubation broths
were vortexed again and 10 pL from each broth were
inoculated onto Baird-Parker agar (BPA) containing
egg yolk tellurite supplement added according to
manufacturer's recommendation. BPA petri dishes
wete aerobically incubated at 37°C for 24-48 hours.
Following the incubation, samples found to have
grown at least five gray-black colored colonies
surrounded by a dull zone on agar were considered
suspicious for S. aureus (Singh and Prakash 2008).
Gram staining, oxidase, slide and tube catalase, slide
and tube coagulase, aerobic and anaerobic
fermentation of glucose and mannitol tests were
applied to suspicious colonies (Quinn et al. 2004,
Garipcin and Seker 2015, Gezgen and Seker 2016).
Strains identified to be S. awrens following the
standard biochemical tests wete stored at -20°C in
BHIB containing 15% glycerol until DNA extraction.

Detection of 16S rDNA, mecA and pvl genes by
PCR

DNA extraction from all strains was achieved using
boiling method (Gezgen and Secker 2016). For
detection of the 16S rDNA, mecA and pv/ genes, the
primer sets recommended by Strommenger et al.
(2003), Choi et al. (2003) and Lina et al. (1999),
respectively and the PCR protocols previously
described by Gezgen and Seker (2016) were used in
the present study. PCR amplifications were carried
out in final volumes of 25 pL. All products were
analyzed by 1.5% agarose gel electrophoresis and
visualized using ethidium bromide under U.V. light.
Molecular size markers (100-bp DNA ladder) were
included in each agarose gel (Gezgen and Seker
2016).
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RESULTS and DISCUSSION

In this study, after the conventional culture methods
and biochemical tests were applied to the colonies for
S. awreus identification, S. awreus isolation, and
identification was performed from 14 (12.7%) of 110
homemade clotted cream samples. Of the 14 strains
identified from clotted cream samples, seven, five,
and two were obtained from clotted creams made
with cow milk, water buffalo milk, and a mixture of
cow and buffalo milk, respectively.

According to duplex PCR results, while 13 of 14 §.
anrens strains were confirmed in terms of 16S rDNA
gene, none of the strains harboured the mec gene
(Figure 1). Thus, S. aureus isolation rate from 110
clotted cream samples was found to be 11.8% (n=13)
in this study. One of the strains isolated from cow's
milk origin samples by classical methods was not
confirmed as S. aurens by PCR. Also, py/ toxin gene
was determined in none of 13 strains typed by PCR.

M12 345678 9101121314-M

500 bp

100 bp

420bp
Figure 1. Duplex PCR findings for 16S rDNA ve
mecA genes. M: DNA ladder (100 bp); lanes 1,2,4-14:
16S tDNA positive S. aureus test strains (420 bp); lane
3: 16S rDNA negative test strain; lanes 1-14: mecA
negative S. aureus test strains; -: sterile distilled water.

Clotted cream, a traditional Turkish dairy product, is
a sought-after product that benefits both the region
where it is produced and the country's economy and
has a high consumer share. Therefore, the various
studies related to this product's microbiological and
chemical quality have been reported in Turkey (Sagun
et al. 2001, Pamuk et al. 2012, Saglam and Seker 2018,
Saka ve Terzi Gulel 2018). However, most of the
researches have generally focused on the total
bacterial load of clotted cream. In contrast, the
bacterial identification studies at the species level are
limited (Sagun et al. 2001, Pamuk et al. 2012, Saka ve
Terzi Gulel 2018). In a study conducted to determine
the microbiological and chemical quality of dairy
products offered for consumption in breakfast
saloons in Van, it was reported that S. awreus was
isolated from two (20%) of the 10 clotted cream
samples (Sagun et al. 2001). Pamuk et al. (2012) from
Afyonkarahisar determined the S. aurens was isolated
from 26 (21.6%) of the 120 buffalo clotted creams

samples, while in Samsun the isolation rate of .
anrens from 50 buffalo clotted cream samples was
reported to be 18% (n=9) (Saka and Terzi Gulel
2018). In our study, a total of 110 homemade clotted
cream samples sold in the public bazaars located in
center districts and villages of Afyonkarahisar were
examined for the presence of . aurens. While S. aurens
isolation was achieved from 14 of 110 samples by
conventional cultute methods, 13 of 14 isolates was
confirmed to be S. aureus after the PCR identification.
Thus, the isolation rate of S. aurens from 110 samples
was found to be 11.8%. Of the 13 strains identified
by PCR, six, five and two were obtained from clotted
creams made from cow milk, water buffalo milk and
the mixture of cow and buffalo milk, respectively.
The isolation rate obtained in our study rate was
lower than the other researcher's findings (Sagun et
al. 2001, Pamuk et al. 2012, Saka and Terzi Gulel
2018). It was thought that the reason of this result
may be related to the geographical region where the
sampling was made, the number of samples, seasonal
differences in the sampling process and the
differences in the isolation and identification methods
used. Although the isolation rate of 11.8% obtained
in the presented study is low, the presence of this
bacterium in foodstuffs or food businesses is
accepted to be an indicator of inadequacy in personal
hygiene practices (Tunail 2000).

The determination that foods of animal origin
mediate the spread of MRSA strains has caused
research to focus on this area (Wang et al. 2015,
Gezgen and Seker 2016, Basanisi et al. 2017, Seker et
al. 2019). However, it seems that studies generally
focus on mastitic milk samples or meat and meat
products (Normanno et al. 2007, Basanisi et al. 2017,
Yilmaz 2019), and there are limited studies on MRSA
isolation from clotted creams (Pamuk et al. 2012,
Saka and Terzi Gulel 2018). In Italy, it was
emphasized that six (3.7%) of 160 S. aureus strains
isolated from 1634 food samples containing milk and
dairy products and meat and meat products carried
the mecA gene and all MRSA strains were obtained
from raw milk and cheese samples (Normanno et al.
2007). Basanisi et al. (2017) found that 40 (8.3%) of
484 S. awrens isolates obtained from 3760 milk and
dairy product samples were genotypically MRSA. In a
study carried out in Afyonkarahisar, it was reported
that mecA positivity was found none of 23 S. aurens
strains isolated from 602 mastitic mammary quatter
milk samples (Yilmaz 2019). In one of the two studies
on buffalo clotted cream samples, 9 out of 26 .
anrens strains isolated from 120 samples had mecAd
positivity (Pamuk et al. 2012), while this gene was
found in none of 9 S. aureus strains obtained from 50
buffalo clotted creams in other one (Saka and Terzi
Gulel 2018). Similar to Saka and Terzi Gulel (2018)
finding, none of 13 . aureus strains isolated from 110
clotted cream samples harboured the mecA gene in
our study. Some researchers emphasized that the
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prevalence of MRSA strains of animal food origin is
very low compared to hospital-acquired (HA) and
community-acquired (CA) MRSA strains (Normanno
et al. 2007, Saka and Terzi Gulel 2018; Yilmaz 2019).
In addition, it was thought that the antibiotic use
histories of the animals from which the samples were
obtained, the origin of the strains, the number of
tested strains, and geographical differences might also
be adequate on this result.

Panton-Valentine leukocidin toxin is a virulence
factor thought to be important especially in the
pathogenesis of MRSA infections in humans (Lina et
al. 1999, Boyle-Vavra and Daum 2007). Although the
role of this toxin in human infections is clear, its role
in infections caused by S. auress in animals has not
been fully elucidated (Rainard et al. 2003, Lo and
Wang 2011). Most of the studies on the presence of
the pu/ gene encoding this toxin in S. auress strains in
animals have focused on the strains isolated from
ruminant milk with mastitis and in these researches
the pv/ gene has been reported in 0-56% of S. aurens
strains (Zecconi et al. 20006, Turkyilmaz et al. 2010,
Gezgen and Seker 2016, Seker et al. 2019, Yilmaz
2019). However, no study investigated the presence
of this gene in . aureus strains obtained from clotted
cream samples. In our study investigating the
presence of pv/ toxin gene in S. aureus strains isolated
from clotted creams produced in Afyonkarahisar for
the first time in Turkey the pu/ gene was not found in
any of 13 S. aurens strains. Several authors emphasized
that the large majority of CA-MRSA more commonly
harbours the pv/ gene compared to HA-MRSA or
foodborne MRSA strains and this gene has been
considered the principal virulence marker (Lina et al.
1999, Boyle-Vavra and Daum 2007) or a simple
determinant of CA-MRSA strains (Voyich et al.
20006). Also, the low number of strains isolated and
the inability to identify MRSA strains in our study
may be effective on this result.

CONCLUSION

Consequently, the isolation rate of S. aurens from 110
clotted cream samples was found to be 11.8% in the
present study. Although this rate is not very high, it
should be noted that the determination of this
bacterium, especially in foods and in the food
industry, may be due to inadequate personal hygiene.
In addition, S. aureus can be found in various products
made from milk animals with mastitis, which may
pose a potential danger to public health. For this
reason, it is important to improve the production and
storage conditions of clotted creams offered for
human consumption. In this study, mec4d and pv/
genes were not detected in any of 13 strains.
However, the fact that mecA genes can be transferred
to humans via Staphylococcus strains isolated from
foods of animal origin is an issue that should not be
ignored. Therefore, it was thought that it may be

necessary to focus on studies investigating the
presence of this gene in this traditional product. In
our study the presence of pv/ toxin gene was
investigated in §. aureus strains isolated from clotted
cream samples for the first time in Turkey. Although
none of the strains have this toxin gene, it was
thought that the acceleration of studies on the
determination of this toxin gene in clotted cream and
other daity products may contribute to the detection
of pvl/ gene prevalence in these products.
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ABSTRACT

In this study, effects of different levels of feeding on digestibility, body weight(BW), body condition score(BCS) and
some stool parameters were investigated. Fifteen adult Golden Retriever dogs were divided into 3 groups. ME content
of food and ME requirements of the dogs were determined by the modified Atwater factors and the FEDIAF
equation(95*BWO75). The first group was fed 50% less than daily metabolic energy requirement(MER)(1), second group
was fed 100%(2) and the third group was fed 50% more than the MER(3). Ttial lasted 15 days. Stools were scored and
stool samples were taken in last 4 days of the study. Dry matter(DMD) and organic matter digestibilities(OMD) were
determined by acid-insoluble ash indicator method. BW and BCS values were determined on the 7th and 15th days.
Changes in BW and BCS between days and groups were insignificant(P>0.05). DMD and OMD values were the highest
in groups 1 and 2(P<0.05). Group 1 had the highest stool score(P<0.05). There was no significant difference in stool
DM levels between all groups(P>0.05). In conclusion, modified Atwater factors and formula 95*BW97 were sufficient
to preserve BW and BCS for this 15-day study. More studies are needed to compare the different formulas used to
calculate the energy needs of dogs and the energy content in their diets. BW and BCS changes should be demonstrated
with long-term trials. Effects of daily amount of food determined by the formulas on digestibility and health of dogs
should also be investigated.

Keywords: Atwater factors, body condition score, digestibility, dog, metabolizable energy
Hokk

Farkli Diizeylerde Beslemenin Képeklerde Sindirilebilirlik Canli agirlik Viicut Kondiisyon Skoru ve
Disk: Kalitesi Uzerine Etkileri

(074

Bu calismada farklt diizeylerde beslemenin sindirilebilirlik, canlt agithik(CA), viicut kondisyon skoru(VKS) ve bazi diskt
parametreleri izerine etkileri arastirildi. Onbes yetiskin Golden Retriever kdpek 3 gruba ayrildi. Mamanin ME igerigi ve
képeklerin ME gereksinimleri, modifiye Atwater faktorleri ve FEDIAF denklemi(95*CA%7) ile belirlendi. Birinci grup
giinlitk metabolik enerji ihtiyacindan(MET) %50 daha az(1), ikinci grup ihtiyacin %100%4(2) ve tigiinci grap MEI(3)'dan
%50 daha fazla olacak diizeyde beslendi. Deneme 15 giin stirdii. Calismanin son 4 giiniinde diskt skorlamast yapildi ve
diski numuneleri alindi. Kuru madde(KKMS) ve organik madde sindirilebilirligi(OMS) asitte ¢éziinmeyen kil indikator
yontemi ile belirlendi. CA ve VKS degetlerindeki degisimler 7. ve 15. glinlerde belitlendi. Giinler ve gruplar arasindaki
CA ve VKS degisiklikleri 6nemsizdi(P>0.05). KMS ve OMS degetleri grup 1 ve 2'de en ylksekti(P<0.05). Grup 1 en
yitksek diski skoruna sahipti(P<0.05). Her ti¢ grubun digki KM diizeyleri arasinda anlamls bir fark yoktu(P>0.05). Sonug
olarak, 15 glin stiren bu ¢alisma i¢cin modifiye Atwater faktorleri ve 95*CA%7 formilii CA ve VKS’yi korumada yeterliydi.
Kopeklerin enerji ihtiyaglarint ve diyetlerindeki enetji igerigini hesaplamada kullanilan farkl formillerin karstlagtirilmali
olarak degerlendirildigi daha fazla calismaya ihtiya¢ vardir. CA ve VKS’ye etkileri uzun siiren denemelerle ortaya
konulmalidir. Formiillerle belitlenen giinlik mama miktarinin képeklerde sindirilebilitlik ve sagliga etkileri de
aragtirilmalidir.
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INTRODUCTION

The energy levels of the food is important as the food
intake is basicly controlled by energy density of dog
food or diets. Therefore, all the other nutrients in the
food should be relative to the energy content (Abinaya
et al. 2020). Determining metabolizable energy
requirements(MER) of dogs is an important topic for
pet food brands and manufacturers. Accurate data on
MER of dogs allows to ensure giving accurate feeding
recommendations on packaging, ensures advising
customers correctly and also plays a role in animal
welfare. The energy density of dog foods determines
the amount of food need to be given and consequently,
knowledge of food energy content is critical for the
reliable usage of commercial dog foods (Castrillo et al.
2009).

It has long been established that energy requirements
vary considerably from pet to pet, with factors such as
activity level, breed, sex, neuter status, age, health
status,  temperament, body  size, insulation
characteristics of skin and coat, in addition to
environmental factors such as housing conditions and
ambient temperature all having an effect (Lund et al.
2005, German 2006, Cameron et al. 2011). Suppling
energy has great importance for dogs in determining
nutritive value of the food. Dogs, like other animals get
their energy by partial and complete oxidation of
organic molecules absorbed from the diets and tissue
catabolism (Pond et al. 2005). The term of
metabolizable energy (ME) is commonly used to
express energy density of dog foods. The energy
density of food or diet determines the amount of food
need to be given daily. Therefore, food energy content
is critical for the reliable usage of different kind of
commercial dog foods. Energy density of food
determines the concentration of other nutrients
(amino acids, minerals, vitamins) must have in order to
provide animals requirements (Castrillo et al. 2009).
Generally ME content of commercial dry dog foods
for adult dogs is varied from 3178 to 4405 kcal/kg
(Hodgkinson et al. 2008).

Determining the energy requirements of pet dogs is
also a particular challenge, since data from other
populations, particularly those from dogs in kennelled
environments, are not representative. Based upon
available literature, maintenance energy requirements
for adult dogs varied between 95 and 200 kcal/kg?7
depending on breed, level of activity or husbandry type
(Bermingham et al. 2014, FEDIAF 2020).
Overfeeding is a growing underrated problem in dog
nutrition all over the world. It has many connections
leading not only obesity but also many metabolic
disorders in dogs (Meyer et al. 1999). It is estimated
that approximately 40-45% of pet dogs are overweight
or obese and this rate is increasing. This is associated

with medical disorders which significantly reduce life
span and quality. Being overweight in dogs is generally
because of too much food being offered (German
20006, Coutcier et al. 2010). It is

important to note that dog owners tend to
underestimate the body condition of obese dogs
(Colliard et al. 2006) even though dogs start to gain
weight, their owners will continue to overfeed
(Hodgkinson et al. 2008).

Although it is known that under and overfeeding has
negative effects in dog’s health, studies about their
effects on digestibility and stool quality are scarce. ME
measurements of dog foods are not practical or
financially feasible; therefore, accepted modified
Atwater equations are used to predict ME and develop
feeding guidelines (Asaro et al. 2017). There are
different equations for predicting ME for dogs but
effects of these equations are not well determined.
Atwater equations do not account for fiber or energy
digestibility, so predicted ME values could differ.
Therefore aim of this study was to evaluate modified
Atwater equations for determination of ME density of
dog food and FEDIAF equation of MER of dogs.
Also, it was aimed to determine the effects of feeding
at different levels on digestibility, body weight(BW),
body condition score(BCS) and stool quality in dogs.

MATERIALS AND METHODS

Dogs and Trial Design

Fifteen = adult  (age= 5-6 years,  body
weight=24.5%1.5kg) Golden retriever dogs (6 male, 9
female) were used for the present study. Dogs were
divided into 3 groups as having same number of
female-male and similar average BW. They were
housed in the individual concrete kennels with a closed
(190x190 c¢m) and open area (510x230 cm) in XXX
According to the calculated ME requirement for
maintenance, daily required food was given to the 1st
group at the level of 50% less than MER, 100% (full
requirement) for the 2nd and 50% more than MER for
the 3rd group. The trial was continued for 15 days.

Chemical Analyses and Calculation of Amount of
Food

One commercial dry dog food was used and it’s
nutrient composition was given in Table 1. Dry matter
(DM), ctude ash (CA), ether extraction (EE), crude
fiber (CF) and crude protein (CP) analyzes were
performed according to AOAC (2003) methods. In
order to determine digestibility, DM and CA analyzes
were also performed on the collected faeces. The
energy content of the food was determined by
calculations of modified Atwater factors (FEDIAF
2020). The ME requirements of an adult dog at
maintenance was calculated using the equation
presented by FEDIAF (2020) as follows:
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Amount of food given (gr) =

ME (kcal/kg) = 95 x W05, where W represents body weight.

Energy content of the dog food used in the experiment
calculated by nutrient analysis and the daily energy
requirement for maintenance of the dogs. Amounts
food given were determined with the following
formulas:

ME in food (kcal/kg)= %CP*3.5+%EE*8.5+NFE*3.5
(Modified Atwater factors)

Dog’s requirement (ME)*1000

according to a 9 point scale system (Laflamme, 1997).
Four classes of BCS were considered in this trial as
follows:

BCS 1 to 3 = lean dog; BCS 4 - 5 = ideal dog; BCS 6 -7 =
overweight dog; and BCS 28 = obese dog.

Determination of Stool Consistency Score

Stool consistency scoring was performed by 4 different
researchers just before stool collection in the last 4
days of the trial. Stool consistencies were scored by
following 1-5 system. According to this system, stools

Food’s ME density (kcal/kg)

BW=Body weight, CP=Crude protein, EE=Ether exraction,
NFE,%=100-CP(%)-EE(%)-CF(%)-CA(%)-moisture(%5)

Determination of Digestibility

Clean drinking water was provided ad libitum in closed
part of the individual kennels. Stool samples were
stored in a deep freezer (-18°C) for later analysis.
Method of Alvarenga et al. (2019) was used to
determine digestibility. Acid-insoluble ash(AIA) in
feces and food was evaluated as an indicator. After the
feces of each dog were dissolved, they were mixed and
sampled for digestibility analysis. Feces were dried at
55°C for 48 hours in drying oven(VWR,Venti-line,
USA) and ground in laboratory mill(Retsch
SM100,Germany), after determining the stool dry
matter(SDM) levels. Samples of 3g of dry feces and 10
g of food were weighed in tared porcelain crucibles and
burned in a furnace (Gerhardt,Germany) at 600°C for
8 hours. They were then boiled in 2N hydrochloric
acid. After this treatment, samples passed through
ashless filter paper (541: Whatman, Maidstone, UK)
and reburned at 600°C overnight (approximately 12
hours). The samples were weighed after the second
burning to determine the percent of AIA. Digestibility
was determined by AIA in 2 parallels in all 5 dogs in
the three groups. The formulas given below were used
to determine AIA and digestibility.

(c-a) x 100
b

AlA, % =

a= tare of ash pots, b= weight of stool and food, c= sample
remaining after the second burning

% AIA in food
% AIA in feces

Digestibility, % = 100 - 100 x

Determination of Body Weight and Body
Condition Score

Dogs were weighed on the first, 7th and 15th days of
trial (ERTE, model B1, Turkey) . The BCS evaluation
was based on visual assessment and palpation

are scored by their appearance and consistency.
Propetly shaped and hard-consistent stools are
considered high quality.

1. diarrhea-like stool, 2. soft and slightly shaped stool,
3. soft, shaped, moist and leaving marks of stool on the
floor, 4. well-formed stool, non-dissolving and leaving
no traces on the floor, 5. very well-formed and dry
looking stools (Strickling et al. 2000).

Statistical Analysis

SPSS 22 (IBM Corp. Released 2013. IBM SPSS
Statistics for Windows, Version 22.0. Armonk, NY):
IBM Corp) statistics package program was used. One-
way ANOVA tests were performed on BW and BCS
changes, DMD, OMD, SDM and fecal consistency
scores(FCS) data. Also Independent t-test (Student's t-
test) test was used to compare three groups and if not
met with the prerequisites, then the Bonferroni-Dunn
test was performed to compare the means of the
groups for all parameters examined. Values of P<0.05
were considered statistically significant.

RESULTS

Dry matter (DMD) and organic matter digestibilities
(OMD) of tested food were the highest in group 1
(DMD:73.49%, OMD:77.8%) and 2 (DMD:72.37%,
OMD:78.86%) P<0.05. Dog group 3 which, fed 50%
more than MER ate all dog food given in fifteen
minutes and no refusal was recorded. This group
showed the lowest DMD (68.29%) and OMD
(72.95%) (Table 2).

Dogs consumed all of their calculated amount of the
food and maintained a good health throughout the
study. Determined BW and BCS changes were not
significant between groups and days (Table 3,4).
Results of fecal consistency score and stool dry matter
were given in Table 5. There was a difference between
the groups in terms of fecal scores (P<0.05). It was
determined that the stools of the dogs in the 1st group,
which ate 50% less food than they needed, had a
harder consistency (P<0.05). There was no difference
between the groups in stool dry matter levels.
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Table 1. Nutrient Composition of Commercial Dry Food Fed to Dogs (%DM)
Composition

Dry matter,% 95.95
Crude ash,% 10.64
Ether extraction,% 8.96
Crude fiber,% 9.92
Crude protein,% 20.07
ME ,kcal/kg* 3142.65

*: Calculated value

Table 2. Dry matter and organic matter digestibilities of groups,%

Groups N X SEM P-value
1 10 73.49a 0.5
DMD 2 10 7237 0.6 0.004
3 10 68.29v 1.12
1 10 77.82 0.35
OMD 2 10 76.862 0.47 0.004
3 10 72.95b 0.94

DMD= Dry matter digestibility, OMD= Organic matter digestibility, SEM= Standart error of means

1= Group of dogs given -50% less amount of food than requirement of daily metabolizable energy of maintenance
2= Group of dogs given 100% amount of food of daily metabolizable energy of maintenance

3= Group of dogs given +50% more amount of food than requirement of daily metabolizable energy of maintenance
Means in the same column having different superscripts differ significantly (P<0.05)

Table 3. Body condition score changes of dogs given three different levels of food

1 2 3
N Mean*tSEM Mean*SEM Mean*SEM
Day 0 5 7%0.37 7.310.53 6.610.43
Day 7 5 6.5%0.34 7.6£0.55 7.240.33
Day 15 5 6.4%0.48 7.2£0.60 7.310.34
P-value 0.342 0.631 0.229

1= Group of dogs given -50% less amount of food than daily metabolizable energy of maintenance
2= Group of dogs given 100% amount of food of daily metabolizable energy of maintenance

3= Group of dogs given +50% more amount of food than daily metabolizable energy of maintenance
SEM= Standart error of means
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Table 4. Body weight changes of dogs fed at three different levels

Levels of Metabolizable energy
requirements fed to dogs

Dogs body weight P-value P-value P-value
parameters N 50% less(1) 100%(2)  50% more(3) 3vsl 2vs 1 2vs3
Mean*SEM  Mean*SEM  Mean*SEM

Body weight day 0, kg 5 25.82£1.02  25.54%£0.49  24.6£1.19 0.635 0.615 0.645

Body weight day 7, kg 5 24.44%1.12  24.76X0.45  25.3%1.21 0.752 0.772 0.712

Body weight day 15,kg 5 23.58%£1.03 24.56X0.46  25.74*1.18 0.117 0.107 0.110

Body weight change day 0 to 7, kg -1.38 -0.78 0.7

Body weight change day 0 to 15, kg -2.24 -0.98 1.14
Day 0 vs day 7 P-value 0.365 0.378 0.357
Day 0 vs day 15 P-value 0.769 0.786 0.724

1= Group of dogs given -50% less amount of food than daily metabolizable energy of maintenance requirement
2= Group of dogs given 100% amount of food of daily metabolizable energy of maintenance requirement
3= Group of dogs given +50% more amount of food than daily metabolizable energy of maintenance requirement

SEM= Standart error of means

Table 5. Fecal consistency scores(FCS) and stool dry matter(SDM) levels of dogs

N  min max SEM X P-value
1 60 3.5 5 0.06 4.21a
FCS 2 60 3.5 5 0.05 4.05>  0.032
3 60 3 5 0.82 3.96>
1 5 1.52 37.46
SDM 2 5 1.46 37.82  0.892
3 5 1.73 39.46

1= Group of dogs given -50% less amount of food than daily metabolizable energy of maintenance requirement
2= Group of dogs given 100% amount of food of daily metabolizable energy of maintenance requirement
3= Group of dogs given +50% more amount of food than daily metabolizable energy of maintenance requirement

SEM= Standart error of means

Means in the same column having different superscripts differ significantly (P<0.05)

DISCUSSION AND CONCLUSION

Total collection of feces and urine is the most accurate
method for ME determination for dogs (Laflamme
2001, Case et al. 2011). Collection of the feces is,
however complicated for dogs, and requires the dog to
be maintained immobile during the process, which has
animal welfare implications (Hodgkinson et al. 2008).
Also, caprophagia and stepping on feces can be seen
in dogs kept in kennels, which cause problems in feces
collection process. Thus, AIA indicator method was
used in this study for digestibility determination.
Variations can be high when determining digestibility
with AIA method in low ash content feedstuffs
(Alvarenga et al 2019). Therefore, it is difficult to
interpret the data. There is sufficient ash in the food
prepared for this study (9.92%). It has been concluded
in many studies that the digestibility determination in
dogs with the AIA method is reliable (Zanatta et al.
2013, Alvarenga et al. 2019, Kahraman et al. 2021). Dry
matter (DMD) and organic matter digestibilities
(OMD) of tested food were the highest in groups given
50% less than

daily MER (DMD:73.49%, OMD:77.8%) and total
MER (DMD:72.37%, OMD:78.86%). Digestibility of
dog foods should be more than 80%, values less than
75% are not recommended (Malca et al. 2006). Dogs
fed 50% more than MER showed the lowest DMD
(68.29%) and OMD (72.95%). Besides estimated
amount of food given, this can be explain by increased
transit time of food. In 50% less than MER given dogs
showed similar DMD and OMD with 100% of MER
given dogs. Fiber level in this dog food may be the
reason of this result. Because satiey of dogs might
increased by fiber (Pappas et al. 1989). Reduced transit
time and high ileal digestibility might caused same
digestibilitiy results in 50% less than MER given dogs
with 100% of MER given group. There are not
scientific data about effects on direct food restriction
on digestibility other than BW and body composition
in dogs.

Total dietary fiber could contain high levels of
insoluble fiber fraction, so that increased volume and
frequency of bowel movements could be reason of low
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digestibility coefficients (Prola et al. 2010). DMD and
OMD of dry food used were not high even given at
the MER and %50 less than MER. Reason of low
digestibility was probably high level of CF in used dog
food (9.92%). Pet foods have fiber ranges form 0.61 to
9.40% (Hervera et al. 2007). It is the most responsible
nutrient that reduces digestibility and energy content
of food. High levels of fiber decreases transit time of
food and digestibility in dogs (Duque-Saldarriaga et al.
2017). In a study dogs switched from a diet containing
0.6% to 14.7% of CF, DMD was reduced from 90%
to 70% (Burrows et al. 1982). EI-Wahab et al (2021)
determined no difference of digestibility of foods
contain CF levels between 1.7-2.1%. They concluded
that CF was not enough to affect digestibility. Similar
to this study, Brambillasca et al (2010) fed dogs with
3.33% and 9.46% CF content. They found lower
DMD (71%) and OMD(75.5%) in 9.46% CF
containing food.

Abinaya et al. (2020) fed dogs with three different
energy levels containing foods (3021, 2697 and
2358kcal/kg food). They fed dogs ad libitum for 20
minutes. They reported higher DMD coefficient in
high energy density food (3021 kcal/kg). Reason of
this was probably lower CF and crude ash content of
high energy food they used. They concluded that
reduced DMD was compensated with higher DM
intake of foods with lower energy density. ME of food
used in this study was 3142.65 kcal/kg calculated by
modified Atwater factors. 50% more MER given
group’s DM intake(DMI) was 20.06 gr/kg BW and
100% of MER given group’s was 13.43 gr/kg BW in
this study and dogs left no food in 20 minutes. Carciofi
et al (2009) and Sa et al (2013) determined DMI of
16g/kg BW in adult dogs. They estimated the amount
of food with the energy value of food and energy
requirement of the animal, according to NRC (2000).
Case et al (2011) and Laflamme (2001) also indicated
that the modified Atwater calculation has shown
underestimate prediction of ME of highly digestible
diets and overestimate ME of those with lower
digestibility. In that case, maybe daily given amount of
food was not accurate for dogs used in this study for
better digestibility.

Soluable and insoluable fiber fractions of dog food was
not determined in this study. But it has been
demonstrated that soluble fiber increases DMD (De
Godoy et al. 2013). On the other hand, dog foods with
CF content above 8% and a high level of fermentable
non-starch polysaccharides (NSP) in the CF fraction
leads underestimate prediction of energy density by
modified Atwater equations (FEDIAF, 2020). NSP
fraction of fiber also was not determined in this study.
NRC suggests 4 step equations starts with (5.7 x %
protein) + (9.4 x % fat) + [4.1 x (% NFE + % crude
fibre)| calculating gross energy and there are 3 more
steps to calculate ME. But modified Atwater factors
suggest equation of %CP x 3.5 + % EE(fat) x 8.5 +
%NFE x 3.5 (AAFCO, 2008). They are based on an
average digestibility of 90% for fat, 85% for

carbohydrate (NFE) and 80% for protein. Different
equations did not compare with each other in this
study. More studies are needed to assess equations for
ME estimation of dog foods and longer feeding trials
to determine their effects on BW and BSC. Soluable
fiber fractions need to be determined for further
studies to interpret their effects on digestibility, BW
and BSC.

Dogs were kept in individial kennels which have open
and closed parts and they were not allowed to run or
take a walk. This was probably one of the reasons of
being no digestibility coefficient difference between
st and 2nd groups. The exact ME requirements of an
individual dog will depend on its age, activity level,
body condition, hair (insulating conditions),
environmental temperature, acclimatization, external
environmental circumstances and  psychological
temperament (NRC 20006). Type of husbandary has an
important effect for MER estimation (Bermingham et
al. 2014). Activity level was considered as”low”when
calculate MER with 95 kcal*BW075 in this study. The
equation of 95 kcal*BW"75 maybe was not the best
choice for the dogs kept in individual kennels. 95-130
kcal*BW7> is recommended for low active dogs. But
Individually housed dogs, with little opportunity to
move, may have daily energy requirements as low as 70
kcal ME/kg?7 (FEDIAF 2020). Recommendations
for MER may overestimate energy needs by 10 to 60%
(NRC 2000). They often include a reasonable amount
for activity.

Modified atwater factor and NRC equations have
modarete accuracy for estimation of ME for wet pet
foods. But NRC equations are recommened for
estimation for dry dog foods (Calvez et al. 2012a). For
the kibble diet, the modified Atwater calculation
underestimates the ME and the NRC calculations are
the most accurate predictor of ME (Tanprasertsuk et
al. 2021). Furthermore, Oba et al. (2020) stated that
modified Atwater factors systematically underestimate
the ME content of low-fibre foods whereas they
overestimate those that are high in fibre. On the other
hand, Hall et al. (2013) reported that modified Atwater
factors accurately predict ME concentrations in dog
foods (r?=0.97). There are conflicting results but
modified Atwater factors and 95kcal*BW'7 equations
might be the reasons of determination of low
digestibility of dog food used in this study. More
studies are needed for further investigations to
determine MER of dog and ME of dry kibble foods.
Despite of low digestibility, equations used in this
study seem effective to maintain BW and BSC.
Calculated amount of food for dogs to maintain BW
and BCS was acceptable for 15 days. Dogs started to
lose weight but not significantly at the end of the trial.
It can be interpreted that if this study has lasted for
more than 1 month, BW changes would have been
significant. Because dogs tend to lose %10 of their
body weight in 1 month. Yamka et al. (2007)
conducted a weight loss study lasted 2 months. They
found significant change after 1 month of trial.
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Alexander et al. (2017) offered %200 of MER to dogs
and record %1.25 BW gain per week during 1 month
trial. 50% more than MER given dogs gained 4.63% of
initial BW end of 15 days in this study. Further studies
should continue at least 1 month to determine
significant BW changes.

The ideal BCS should be between 4/9 and 5/9
(FEDIAF, 2020). Initial BSC of dogs used in this study
were between 6.6-7.3. These scores ate considered
overweight. MER for maintanence of dogs were
calculated with inital body weights, ages and activity
levels of dogs. After 15 days of trial, changes of BW
and BSC scores of dogs were not significant. In some
dogs calorie needs may further decrease as ansequence
of an increase in subcutaneous fat (Meyer and Zentek
2005). According to Chandler (2011), loss of more
than 2% of BW each week is undesirable because a
greater proportion of lean body tissue loss often
occurs. Saker and Remillard, (2005) used a weight loss
program that estimates %1-4 of body weight loss in 1
week in dogs. They observed a poor accuracy of their
weight loss program. Reasons were method and
amount of food given. They used the equation of NRC
suggests as 132*BW075 for MER of dogs. In this study
95*BW075 was used. Although it was not statistically
important, 100% of MER given dogs started to lose
weight after 15 days of trial. %50 more and less than
daily MER given dogs were not shown any significant
changes in terms of BW and BCS after 15 days of trial.
These results indicates that 15 days of trial was not
sufficient to determination of accuracy of modified
Atwater factors. Next studies should be conducted for
longer periods. Different equations are also needed to
be investigated and compared to decide whether these
formulas are accurate or not.

Neuter status of dogs were not considered for
calculation MER. Bermingham et al (2014) reported
that MER of neutered dogs lower than the
requirements of intact dogs. For this study BW, age
and activity levels were considered as FEDIAF (2020)
suggests. As many factors affects MER, energy
requirement may be below or above that suggested by
NRC, AAFCO or FEDIAF and density of dog foods
may need to be adjusted up or down to make sure
sufficient but not excess of nutrients (Hill, 20006). In
this study, ME of dog food was determined by using
nutrient analysis. Quantity of the dog foods that
should be fed to the animals presented on the package
gives a range of quantities to take into consideration as
variations between dogs. Owners often follow the
recommended amounts of food labeled on the
package. However, there are also obese dogs, even
though they are given in the recommended amounts
on the packages (Hodgkinson et al. 2008). Nuttall et al.
(2017) reported that the modified Atwater factors
assume  constant  macronutrient  digestibility
coefficients and have been challenged for being a
source of error when calculating predicted ME.

Tanprasertsuk et al. (2021) indicated that, modified
Atwater calculation underestimates the ME and NRC
(20006) calculation is the most accurate predictor of ME
for the kibble diets of dogs. Calculated ME of dog
food used in this study was 3142.65 kcal/kg.
Hodgkinson et al (2008) used a commercial dog food
with 2916 kcal/kg ME. They obsetved less BW gain.
Researchers emphasized that low calorie foods should
contain less than 3100 kcal/kg ME. The food used in
this study was neatly a low calorie food. That could be
another reason of insignificant BW gain in the group
given 50% more than MER. Hodgkinson et al. (2008)
used 1.2¥(132*BW075) as NRC recommended. In this
study 95*BW075 was used. This equation can be also
considered another reason of insignificant changes in
BW and BSC in all three groups. In a study, less
adiposity was determined in 25% food restricted dogs
(Kealy et al. 2002). Dog food used in this study had
sufficient nutrient content as FEDIAF(2020)
recommend. Being more than 8% fiber content may
be another reason of insignificant changes for BW and
BCS.

Some studies have shown that high fiber content
reduces stool quality (Sunvold et al. 1995b, Wichert et
al. 2002). In this study, no significant difference was
found between the groups in terms of fecal score and
stool dry matter parameters. Fecal scores of all groups
were better than ideal range (3-4) (Inal et al. 2017).
There was no difference even in dogs consumed 50%
more or less of their daily MER. This might may be an
indication that the formulas used are inaccurate. There
are not scientific data focus on stool quality and
modified Atwater factors relationships. Higher CF
levels could cause wet and soft stool excreation in dogs
(Brambillasca et al. 2010). Fecal consistency scores
were not soft in this study even dog food had 9.92%
CF. This result may be related to fiber fractions of dog
food used or it may be equaiton used for determination
of MER of dogs (95*BW0.75).

In conclusion, understanding energy density of dog
foods enables the development of accurate feeding
programs that allow to be fed with the total
recommended daily energy requirement. Accurate
feeding guides help to avoid under and overfeeding.
Although further studies are required, the present
study indicates that the combination of modified
Atwater method and 95¥*BW075 formula for estimation
dog’s MER, might not adequate for the food tested
here. BSC and BW changes were not significant as
expected at the end of 15 days trial. But relationship of
low digestibility of the food with these formulas need
to be investigated. Nutrient and energy contents
labeled on commercial dog food packages should be
evaluated in all brands. The effects of amount of food
recommended by manufacturers on BW and BCS of
the dogs should be determined and checked for
digestibility as well. From the dog-owner and
veterinary point of view, this study highlights the
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importance of adjusting the quantities of dog foods
that should be fed according to the body condition of
the dog. Each dog’s feeding program should be
assessed routinely and adjustments made based on the
animal's life stage and general health. This study
provides scientific information to veterinarians,
nutritionists, pet food manufacturers, and pet owners
in understanding the importance of energy density of
dog foods and energy requirements of dogs.
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ABSTRACT

Schmallenberg virus (SBV) was first reported in cattle, in north-western Germany and east of the Netherlands in
November 2011. SBV causes serious economic losses in domesticated ruminant animals. SBV is also seen in Turkey
and there are few seroprevalence studies in cattle, sheep and goats. For this purpose, in this study, the prevalence
of SBV was investigated in Honamli goats in Burdur region. The study was carried out in 12 different herds that
were breeding Honamli goats in Burdur province. The animal material consisted of 186 Honamlt goats with 93
aborted and 93 normal healthy births which were aged between 2-5 years. In the findings; SBV specific antibodies
were detected in only two (1.1 %) serum samples from the animals included in the study. In two goats (1.1 %), the
test result was suspectable for antibody positivity. Consequently, it was determined that SBV infection has a low
seroprevalence rate in Honamlt goats in Burdur province.

Keywords: ELISA, Goat, Honamli Goat, Schmallenberg virus, Seroprevalence.

kkk

Burdur Yoresi Honamli Irki Kegilerde Schmallenberg Viriis Seroprevalansinin Aragtirilmasi
0z

Schmallenberg viriisii (SBV) ilk olarak Kasim 2011'de kuzeybatt Almanya'da ve Hollanda'nin dogusunda sigirlarda
rapor edilmistir. SBV evcil gevis getiren hayvanlarda ciddi ekonomik kayiplara yol agmaktadir. SBV ilkemizde de
gorilmektedir ve sigirlarda ve koyunlarda ve kegilerde az sayida seroprevalans calismalart bulunmaktadir. Fakat
Honamli 1kt kegilerde yapilan seroprevalas ¢aligmast yoktur. Bu amagla bu calismada Burdur y6resinde Honaml
ikt kecilerde SBV prevalanst arastinilmustir. Bu ¢alisma Burdur ilinde Honamlt kegisi yetistiren 12 farklt siiriide
yurtatilmustir. Hayvan materyalini 2-5 yaslari arasinda degisen 93 abortlu ve 93 normal saglikli dogum yapan 186
Honamli ke¢i olusturmustur. Bulgularda; Calismaya dahil edilen hayvandan kan serumlarinin yalnizca ikisinde (%
1.1) Schmallenberg virus spesifik antikor varligt saptandu. iki kecide ise (%0 1.1) test sonucu stipheli antikor pozitiflik
belirlenmistir. Sonug olarak; Burdur ilinde Honamli 1rki kegilerde SBV enfeksiyonunun diisiik seroprevalans oranina
sahip oldugu belirlenmistir.

Anahtar kelimeler: ELISA, Honamli Kegisi, Keci, Schmallenberg virus, Seroprevalans.
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INTRODUCTION

Schmallenberg  virus (SBV) is a Shamonda
/Sathuperilike RNA virus belonging to the serogroup
Simbu, and located to the family Peribunyaviridae of
the genus Orthobunyavirus (Elbers et al. 2012, Yilmaz
et al. 2012, Wernike et al. 2018, Kauffold et al. 2021).

SBV predominantly infects domestic ruminants such
as cattle, sheep, goats and, wild and exotic ruminants
such as alpaca, llama, elk, water buffalo, bison, various
species of deer, mouflon, chamois, wild boars and
camelids. In addition, SBV antibodies have also been
detected in dogs and wild boars (Briilisauer et al. 2017,
Kesik-Maliszewska et al. 2018, Kauffold et al. 2021).

SBV is mainly transmitted by biting midges of the
genus Culicoides, as with other Simbu serogroup
viruses. Furthermore, SBV is also transmitted by other
blood-sucking vectors such as mosquitos and ticks. In
addition, wind also plays a role in the spread of
Culicoides midges over long distances (Kesik-
Maliszewska et al. 2018, Wernike et al. 2018, Wernike
and Beer 2020).

According to the time of infection, the virus shows two
different clinical courses. Especially, it produces a
short-lived viremia in domestic ruminants of all age
groups. Clinically, there is a history of mild transient
disease with fever, diarrhea, and decreased milk yield.
On the contrary, persistent infections in the fetuses of
pregnant animals can cause abort, premature birth or
severe congenital malformations (Endalew et al. 2019,
Wernike et al. 2018).

Therefore, SBV causes setrious economic losses in
domesticated ruminant animals (Szeredi et al. 2020).
SBV is also seen in Turkey and there are few
seroprevalence studies in cattle, sheep and goats
(Azkur et al. 2013, Tonbak et al. 2016, Macun et al.
2017, Elmas et al. 2018). But, there is no
seroprevalence study in Honamli goats. For this
purpose, in this study, the prevalence of SBV was
investigated in Honamli goats with and without
abortion in Burdur region.

MATERIALS and METHODS

This study was carried out with the permission of the
Burdur Mehmet Akif Ersoy University Animal
Experiments Local Ethics Committee, dated
13.05.2021 and numbered 88/751. The study was
carried out in 12 different herds that were breeding

Honamlt goats in Burdur province. The animal
material consisted of 186 Honamli goats with 93
aborted and 93 normal healthy births which were aged
between 2-5 years. For analysis, 8 ml of blood was
taken from the vena jugularis of goats into vacuum gel
tubes. The blood samples were centrifuged at 3500
RPM for 15 minutes and their serums were extracted.
Extracted serums were stored in a deep freezer at -
20°C until analysis.

Serological Analysis

For the determination of specific antibodies to SBV; A
commercial ELISA kit IDEXX Schmallenberg Ab
Test®, IDEXX, Switzetland) was used. Control and
serum samples were analyzed according to IDEXX's
guidelines. In the assays, optical density (OD) was
determined relative to the negative and positive
controls provided by IDEXX (S/P %). According to
this; S/P % = 100 x sample (OD) - negative control
(OD)/Positive control (OD) - negative control (OD).
S/P percentages were evaluated as follows; S/P % <
30 % negative, < 30 % S/P % = 40 % suspectable and
< 40% positive. The specificity and sensitivity of this
Test Kit are 99.5% and 98.1 %, respectively (Pejakovié
et al. 2018).

Statistical Analysis

The findings obtained from the study were evaluated
using the IBM SPSS 26.0 for Windows package
program. The compositional distribution of the
variables was determined using crosstabs. Spearman
Correlation analysis was used to determine the
relationship between variables.

RESULTS

In the findings, SBV specific antibodies were detected
in only two (1.1 %) serum samples from the animals
included in the study. In 2 goats (1.1 %), the test result
was suspectable for antibody positivity (Table 1 and
Table 2).

When the aborted goats were examined in terms of the
presence of SBV specific antibodies; 1 seropositive
goat was detected in Bagsaray 1 and 1 suspectable goat
was detected in Ovactk 2 (Table 1 and Table 2).

When the non-aborted goats were examined in terms
of the presence of SBV specific antibodies; 1 positive
goat was detected in Bagsaray 1 and 1 suspectable goat
was detected in Kuzkdy 2 (Table 1 and Table 2).

In correlation findings, no correlation was found
between abortion and SBV (r=1.00; p=1.00) (Table 3).

Table 1. Distribution of Schmallenberg Virus’ in aborted goats by herds
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Aborted goats Schmallenberg Virus
Village Negative Suspectable Pozitive Total
Kuzkoy 1 Count 5 0 0 5
% 5,4 % 0,0 % 0,0 % 5,4 %
Kuzkdy 2 Count 10 0 0 10
% 10,8 % 0,0 % 0,0 % 10,8 %
Kuzkoy 3 Count 10 0 0 10
% 10,8 % 0,0 % 0,0 % 10,8 %
Ovacik 1 Count 10 0 0 10
% 10,8 % 0,0 % 0,0 % 10,8 %
Ovacik 2 Count 9 1 0 10
% 9,7 % 1,1 % 0,0 % 10,8%
Celtikgi 1 Count 5 0 0 5
% 5,4 % 0,0 % 0,0 % 5,4 %
Celtikgi 2 Count 9 0 0 9
% 9,7 % 0,0 % 0,0 % 9,7 %
Bagsaray 1 Count 4 0 1 5
% 4,3 % 0,0 % 1,1 % 5,4 %
Bagsaray 2 Count 7 0 0 7
% 7,5 % 0,0 % 0,0 % 7,5 %
Bagsaray 3 Count 7 0 0 7
% 7,5 % 0,0 % 0,0 % 7,5 %
Bagsaray 4 Count 7 0 0 7
% 7,5 % 0,0 % 0,0 % 7,5 %
Bagsaray 5 Count 8 0 0 8
% 8,6 % 0,0 % 0,0 % 8,6 %
Total Count 91 1 1 93
% 97.8 % 1.1 % 1.1 % 100,0 %
Table 2. Distribution of Schmallenberg Virus’ in non-aborted goats by herds
Non-aborted goats Schmallenberg Virus
Village Negative Suspectable Pozitive Total
Kuzkéy 1 Count 5 0 0 5
% 5,4 % 0,0 % 0,0 % 5,4 %
Kuzkoy 2 Count 9 1 0 10
% 9,7 % 1,1 % 0,0 % 10,8 %
Kuzkoy 3 Count 10 0 0 10
% 10,8 % 0,0 % 0,0 % 10,8 %
Ovacik 1 Count 10 0 0 10
% 10,8 % 0,0 % 0,0 % 10,8 %
Ovacik 2 Count 10 0 0 10
% 10,8 % 0,0 % 0,0 % 10,8 %
Celtikgi 1 Count 5 0 0 5
% 5,4 % 0,0 % 0,0 % 5,4 %
Celtikgi 2 Count 9 0 0 9
% 9,7 % 0,0 % 0,0 % 9,7 %
Bagsaray 1 Count 4 0 1 5
% 4,3 % 0,0 % 1,1 % 5,4 %
Bagsaray 2 Count 7 0 0 7
% 7,5 % 0,0 % 0,0 % 7,5 %
Bagsaray 3 Count 7 0 0 7
% 7,5 % 0,0 % 0,0 % 7,5 %
Bagsaray 4 Count 7 0 0 7
% 7,5 % 0,0 % 0,0 % 7,5 %
Bagsaray 5 Count 8 0 0 8
% 8,6 % 0,0 % 0,0 % 8,6 %
Total Count 91 1 1 93
% 97.8 % 1.1 % 1.1 % 100,0 %

Table 3. Correlation findings between Schmallenberg Virus and abortion




Spearman’s rho Schmallenberg Virus Abortion
Schmallenberg Virus Correlation Coefficient 1 ,000

Sig. (2-tailed) 1,000

N 186 186
Abortion Correlation Coefficient ,000 1

Sig. (2-tailed) 1,000

N 186 186

DISCUSSION the SBV prevalence may have been low due to the

SBV was first reported in cattle, in north-western
Germany and east of the Netherlands in November
2011(Azkur et al. 2020, Szeredi et al. 2020). Within two
years of being first reported, SBV spread rapidly across
the European Continent and more than 8,000
outbreaks were seen in 22 European -countries
(Jiménez-Martin et al. 2021). Later, SBV spread to
Turkey, Russia, Azerbaijan, Iran, Lebanon and China,
and then to African countries including Mozambique,
Namibia and Ethiopia (Kauffold et al. 2021)

A few number of seroprevalence studies have been
published since the SBV infection was detected in
Turkey. (Azkur et al. 2013, Yilmaz et al. 2014, Tonbak
et al. 2016, Macun et al. 2017, Elmas et al. 2018, Azkur
et al. 2020). The most comprehensive study in our
country was carried out by Azkur et al. (2013).
According to this study, they reported that the SBV
seroprevalence in Turkey was 39.8 % in cattle, 1.6 %
in sheep, 2.8 % in goats and 1.5 % in buffaloes. In
addition, Azkur et al. (2013) also determined the
prevalence of SBV in goats by province. They reported
that the prevalence of SBV by provinces was 7.1 % in
Sinop and 2.1 % in Samsun.. Macun et al. (2017)
reported that SBV seroprevalence was 0.38 % in sheep
in Kirikkale province. Elmas et al. (2018) reported that
SBV seroprevalence was 0.27 % in Akkaraman sheep
in Sivas province. In parallel with this information, in
our study, the prevalence of SBV in Honamli goats in

Burdur province was determined as 1.1 % (Table 1 and
Table 2).

Schmallenberg virus is transmitted by blood-sucking
flies (especially Culicoides spp), which is found in large
numbers near rivers, waterfalls and lakes. It is also
reported that the flight activities of Culicoides can be
affected by many factors such as light, temperature,
wind and humidity (Pawaiya and Gupta 2013, Macun
et al. 2013, Lievaart-Peterson et al. 2015). Elmas et al.
(2018) associated the low prevalence of SBV in
Akkaraman sheep in Sivas province with the harsh
continental climate of Sivas province. Because the
density of blood-sucking stinging flies, Culicoides
species that transmits the infection, decreases in harsh
climates. Our study also strengthened the opinion that

grazing of goats on mountains far from the watet's
edge. This is supported by the high prevalence of SBV
in goats in Sinop and Samsun provinces climate (Azkur
et al. 2013), which are rainier and more humidity Black
Sea climate.

Antibodies are formed approximately 12 to 14 days
following SBV infection. The presence of the specific
antibody in the serum of naturally infected adult cattle
with SBV continues for at least 2 years (Conraths et al.
2013, Elbers et al. 2014, Elmas et al. 2018). However,
there is any literature on the persistence of antibodies
formed in natural infection with SBV in goats. In
addition, Elmas et al. (2018) reported that the low SBV
positive seroprevalence and the presence of three
suspected seropositive samples may be due to the
decrease in the titer of existing antibodies over time. In
our study, the low SBV positive seroprevalence in
goats and the detection of 1.1 % of goats as
suspectable for SBV specific antibodies may be related
to the decrease in the titer of the existing antibodies
(Table 1 and Table 2).

Small ruminants show maximum sensitivity to SBV
between 28-50 days of pregnancy. Abortions,
stillbirths and congenital malformations are seen in
infected animals during this period of pregnancy.
Adult animals naturally infected with SBV have
effective immunity when they subsequently recover
from the infection. The level of neutralizing antibodies
after immunization is effective to prevent transmission
of SBV to other susceptible animals (Jiménez-Martin
et al. 2021). Macun et al. (2017) reported that
widespread abortion in sheep is not due to SBV. In our
study, 1 goat with abortion and 1 goat without abortion
were determined as SBV seropositive, and 1 goat with
abortion and 1 goat without abortion were determined
as suspicious in terms of SBV specific antibodies.
Furtermore, statistically, there was no relationship
between abortion and SBV (r=1.00; p=1.00) (Table 1,
Table 2 and Table 3). These findings showed that
common abortion in goats was not related to SBV.

CONCLUSIONS

Consequently, it was determined that SBV infection
has a low seroprevalence rate in Honamli goats in
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Burdur province. In addition, future large-scale
epidemiological studies in terms of SBV, and
investigation of the presence/distribution of vectors
that play a role in the transmission of infection will be
beneficial for the prevention of SBV infection.
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ABSTRACT

The objective of this research was to determine the presence of virulence genes (asal, gelE, cylA, ace, esp, hyl and
¢faA), and vancomycin resistance genes (vanA, vanB, vanC2/C3) and the resistance to some antibiotics of
Enterococcus spp. isolates previously identified from different stages of ripened white cheese production. In
addition, gelatinase, B-hemolytic and DNase activity, and biofilm formations were examined phenotypically. In
this study, ¢fz in 95.9%, asal in 89%, ace in 68.5%, esp in 52.1%, ge/llZ in 78.1%, ¢yl4 in 16.4% and Ahy/in 23.3% of
isolates were detected. Also, vanA in 31.5%, vanB in 8.2%, and in vanC2/C3 23.3% resistance genes were
determined. 3-hemolytic and DNase activity were detected in 23.2% and 16.4% of the isolates, while gelatinase
activity and biofilm formation could not be detected phenotypically. Moreover, streptomycin and erythromycin
resistances were found in 73.9% and in %43.8 of isolates. As a result, it was concluded that Enterococcus spp. may
pose a risk for public health and food safety in terms of their virulence factors and antibiotic resistance. For this
reason, it was suggested that the strains to be selected as starter cultures should be used after evaluating their
virulence factors and resistance to antibiotics.

Keywords: Antibiotic Resistance, Enterococcus spp., Ripened White Cheese, Virulence Factor.

kkk

Olgunlagtiriimis (Klasik) Beyaz Peynir Uretiminin Farkli Asamalarindan Izole Edilen Enterococcus
spp.’nin Viriilens Faktorlerinin ve Antibiyotik Direngliliginin Belirlenmesi

oz

Bu calismada, daha 6nce klasik beyaz peynir dretiminin farkli agsamalarindan identifiye edilen Enserococcus spp.
izolatlarinin virtlens genleti (asal, ge/lEE, ¢ylA, ace, esp, byl ve efaA) ve vankomisin direnc genlerinin (vanA, vanB,
vanC2/C3) vathgt ile bazi antibiyotiklere direncliliklerinin belitlenmesi amaglandi. Ayrica jelatinaz, B-hemolitik ve
DNase aktiviteleri ile biyofilm olusumlart fenotipik olarak ise incelendi. Izolatlarin %95,9’unda ¢faA, %089 unda
asal, %0684 unde ace, %052,1’'inde esp, %078,1'inde ge/EE, %16,4’tinde ¢yiA ve %23,3’inde Ayl virtlens genleri tespit
edildi. Ayrica %31,5’inde vanA, %8,2’sinde vanB ve %23,3’inde vanC2/C3 diren¢ genleri belirlendi. Fenotipik
olarak ise izolatlarin sirastyla %23,2'sinde ve %16,4"inde B-hemolitik aktivite ve DNase aktivitesi tespit edilitken,
jelatinaz aktivitesi ve biyofilm olusumu tespit edilememistir. Bunun yani sira izolatlarin %73,9’unda streptomycin
ve %43,8’inde erythromycin direnci saptandi. Sonug olarak, Enferococcus spp.’nin virtilans faktérleri ve antibiyotik
direnci ag¢isindan halk sagligt ve gida glivenligi icin risk olusturabilecegi kanaatine varildi. Bu nedenle starter kiltiir
olarak secilecek suslarin viriilens faktorleri ve antibiyotiklere direnglilik bakimindan degerlendirildikten sonra
kullanilmalart 6nerildi.

Anahtar kelimeler: Antibiyotik Direnci, Enterococcus spp., Klasik Beyaz Peynir, Viriilens Faktor.
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INTRODUCTION

Enterococcus spp. is a group of bacteria which are
Gram-positive, facultative anaerobic, catalase and
oxidase negative, motile and non-spore forming.
There are 58 described species in this group (Garcia-
Solache and Rice 2019) and some of these have ability
to growth in environmental conditions, including
wide temperature (10-45 °C), wide pH range (4.5-10)
and salt concentrations up to 9.6 (Arias and Murray
2012). Natural habitat of Enterococens spp. is primarily
the gastrointestinal system of both humans and warm
blooded animals. They are also widely found in soil,
water and sewage due to their high adaptability to
different environments. Therefore, they can easily
contaminate foods like daity products and milk, meat,
and vegetables from these sources (Giraffa 2002,
Giraffa 2003). Enterococcus spp., which is used as an
indicator of fecal contamination, is not considered
“generally recognized as safe (GRAS)” (Ogier and
Serror 2008) due to biogenic amine production and
its frequent association with foodborne illnesses
(Riboldi et al. 2009). However, some Enterococcus spp.
can be used as starter culture in the food industry due
to their lipolytic activities, use of citrate and
production of aroma compounds. On the other hand,
it has been reported that Enterococcus spp. found in the
normal microflora of various cheeses positively affect
the taste, texture and general sensory profile (Giratfa
2003). In various studies it has been stated that, some
species of Enterococcus spp. such as mainly Enterococcus
Jaecium, Enterococcus faecalis, Enterococens casseliflavus and
Enterococens durans were detected in dairy products
(Settanni et al. 2012, Gaglio et al. 2016).

The main reason of serious infections, especially
nosocomial infections, caused by Enterococcns spp, is
related to the virulence factors encoded by their
virulence genes. Virulence factors are such as
gelatinase (ge/E), cytolysin (¢y/), collagen binding
protein (ace), aggregation factor (asal), enterococcal
surface protein (esp), hyaluranidase (&) and
endocarditis antigen (¢fzd) that bacteria have
(Chajecka -Wierzchowska et al. 2017). The biofilm-
forming properties of Ewnferococcus spp. both increase
their resistance and facilitate contamination in the
environment and food plants. At the same time,
biofilms can serve as a reservoir for the antibiotic
resistance genes of these species (Ch’ng et al. 2019).

Today, the development of antimicrobial resistance in
bacteria causes an important problem in terms of
both public health and food safety. In this context, it
has been reported that genetic elements such as
plasmids in their structures and chromosomal
changes have a role in the development of antibiotic
resistance in Enterococcus spp. (Hegstad et al. 2010).
Because of these features, they are considered as

reservoirs of antimicrobial resistance genes, as they
have the potential to transmit these genes to other
bacteria in food environments (Gaglio et al. 2016).
The objective of this research was to determine some
virulence factors and antibiotic resistance, especially
vancomycin resistance of Ewnterococcus spp. isolates
previously identified from different stages of ripened
white cheese production.

MATERIAL AND METHOD

Enterococcus spp. Isolates

In the study, 73 Enterococcus spp. isolates, which were
previously isolated (Pesavento et al. 2014) and
identified by MALDI-TOF MS method, from
different stages of ripened white cheese production
between March 2020 and December 2020 were used.
Fourteen of these isolates were obtained from raw
milk, 11 of them from pre-ripened cheese and 48 of
them from different stages (17 from 30th day of
ripening, 15 from 60th day of ripening, 10 from 90th
day of ripening, and 6 from 120th day of ripening) of
ripening. The species of these isolates are as follows:
37  Enterococcus  faecalis, 27  Enterococcus  faecinm, 7
Enterococcus gallinarium, 1 Ewnferococcus  casseliflavus
and 1 Ewnterococcus durans (Table 1). The isolates were
stored in sterile glycerol (20%) at -80°C. Before use,
all Enterooccus spp. isolates were activated by
incubating in Tryptic Soy Broth (TSB, Merck 105459,
Germany) for 24 hours at 37°C.

DNA extraction

The DNA was extracted from overnight cultures
grown in TSB wusing the DNA extraction kit
(PureLink™  Genomic DNA Mini Kit, Thermo
Fisher Scientific, K1820-02, USA) following the
protocol provided by the manufacturer.

Detection of Virulence Genes and Vancomycin
Resistance Genes in FEnterococcus spp. by
Multiplex PCR

The presence of asal, gelE, cylA, ace, esp, hy/ and efa
virulence genes and wanA, vanB and vanC2/C3
vancomycin resistance genes of Enterococcus spp. were
determined by multiplex polymerase chain reaction
(multiplex PCR) according to a previously described
method (Vankerckhoven et al. 2004) (Table 2).
Conditions of amplification were an initial denaturing
step at 94°C for 10 min, followed by 35 cycles of
denaturation step at 94°C for 1 min, annealing at
55°C for 1 min, elongation at 72°C for 1 min and a
final extension at 72°C for 10 min. The PCR products
were analyzed by agarose gel electrophoresis after
stained with  ethidium  bromide (1%) and
photographed under ultraviolet illumination. (Vilber
Lourmat, France).
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Table 1. Distribution of samples from which Enzerococcus spp. was obtained

Sample Ente:;;?ccus E. faecalis f ei:um E. gallinarium  E. casseliflavus E. durans
Raw milk 14 13 1 - - -
Pre-ripened cheese 11 5 6 - - -
30th day of ripening 17 6 7 1 1
60th day of ripening 15 4 9 - -
90th day of ripening 10 7 3 - - -
120th day of ripening 6 2 1 3 - -
Total 73 37 27 7 1 1

Table 2. PCR primers used for the detection of virulence and vancomycin resistance genes in Enterococcus spp.

Gene Targeting Primers (5'-3") bp Reference
ASA1 1 7 GCACGCTATTACGAACTATGA 175 Vankerckhoven cf al.
ASAI1 2 “ TAAGAAAGAACATCACCACGA (2004)
GEL 11 . TATGACAATGCTTTTTGGGAT )13 Vankerckhoven et al.
GEL 12 & AGATGCACCCGAAATAATATA (2004)
CYTI ACTCGGGGATTGATAGGC Vankerckhoven ct al.
olA 688
CYT IIb GCTGCTAAAGCTGCGCTT (2004)
ACE-F GAATTGAGCAAAAGTTCAATCG
ace 1008 Ben Omatr et. al. (2004)
ACE-R GTCTGTCTTTTCACTTGTTTC
EFA-A-F GCCAATTGGGACAGACCCTC .
ofaA 688 Creti et. al. (2004)
EFA-A-R CGCCTTCTGTTCCTTCTTTGGC
ESP 14F AGATTTCATCTTTGATTCTTGG 510 Vankerckhoven et al.
ESP 12R “p AATTGATTCTTTAGCATCTGG (2004)
HYL nl . ACAGAAGAGCTGCAGGAAATG . Vankerckhoven o al.
HYL n2 2 GACTGACGTCCAAGTTTCCAA (2004)
Van-A-F CATGAATAGAATAAAAGTTGCAATA ,
vanA 1030 Kariyama et al. (2000)
Van-A-R CCCCTTTAACGCTAATACGATCAA
Van-B-F AAGCTATGCAAGAAGCCATG
vanB 536 Elsayed et al. (2001)
Van-B-R CCGACAATCAAATCATCCTC
Van-C2/C3-F CGGGGAAGATGGCAGTAT _
vanC 484 Kariyama et al. (2000)
Van-C2/C3-R CGCAGGGACGGTGATTTT

Reference Strains

In this study, E. faecalis ATCC 51299, E. faecalis
ATCC 29212, E. faecium ATCC 6057 reference strains
were used (Table 3).

Phenotypical Assessment of Virulence Factors
Gelatinase Production, Hemolytic and DNase
Activity, Biofilm Forming

Enterococcns spp. cultures were streaked on the surface
of Brain Heart Infusion Agar (BHI, Merck 103870,
Germany) plates containing 3% gelatin. Plates were
incubated for 2-3 days at 37°C and then kept 4 hours
at 4°C. Production of gelatinase was determined the
appearance of a turbid halo or zone around the
colonies (Perin et al. 2014).

Hemolytic activity of isolates was evaluated by
culturing of fresh overnight cultures on Blood Agar
(Merck 110886, Germany) containing 5% ml
defibrinated sheep blood. The plates were incubated
for 24-48 h at 37°C. After incubation, appearance of a
clear hydrolysis zone formed around the colonies was
evaluated as 3-hemolysis (Gaspar et al. 2009).

Each Enterococcns spp. strain was spread onto the
surface of DNase Agar (Merck 110449, Germany) and
the plates incubated for 2 days at 37°C. After
incubation 1 N HCI was flooded on the plates and
colonies with clear zones were considered as DNase
activity positive (Perin et al. 2014).
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Table 3. PCR primers used for the detection Enterococcus spp. reference strains

Isolate Primer Sekans (5'-3") bp Reference
‘ E1l TCAACCGGGGAGGGT
Enterococcus spp. 733 Deasy et al. (2000)
E2 ATTACTAGCGATTCCGG
_ FL1 ACTTATGTGACTAACTTAACC
E. faecalis 360 Jackson et al. (2004)
FL2 TAATGGTGAATCTTGGTTTGG
B oo FM1 GAAAAAACAATAGAAGAATTAT 215 " L (2004
—. tal
Jaccinm FM2 TGCTTTTTTGAATTCTTCTTTA Jackson etal. (2004)
DU1 CCTACTGATATTAAGACAGCG
E. durans 295 Jackson et al. (2004)
DU2 TAATCCTAAGATAGGTGTTTG

The ability of the strains to form biofilms was
checked using of a specially prepared medium
composed of Brain Heart Infusion Broth (BHI,
Merck 110493, Germany) (37 gm/1), agar number 1
(10 gm/1), Congo red dye (0.8 gm/l) and sucrose (5
gm/I). Isolates were inoculated on the medium and
incubated for 24 to 48 hours at 37°C. Biofilm
production was indicated by black colonies with a dry
crystalline consistency (Freeman et al. 1989).

Assessment of Antibiotic Resistance

Antibiotic Resistance tests were performed by the
standard disc diffusion method of Bauer et al. (1960)
on Mueller-HintonAgar (Oxoid CMO0337, UK.
Antibiotic discs used were (all from Thermo Fisher
Scientific, Oxoid, UK) ampicillin (10 mg), gentamicin
(10 mg), streptomycin (10 mg), chloramphenicol (30
mg), erythromycin (5 mg), tetracycline (30 mg) and
ciprofloxacin (5 mg). The diameters of the inhibition

zones were measured after 1812 h incubation at
35£1°C. The results were reported as susceptible,
intermediate resistant or resistant based on the
Clinical and Laboratory Standards Institute
indications (CLSI, M100-ED31:2021).

RESULTS

In this study, virulence factors and antibiotic
resistance of the strains of 73 Enterococcus spp. (37 E.
Saecalis, 27 E. faecium, T E. gallinarium, 1 E. casseliflavus
and 1 E. durans) which are isolated from different
stages of production of ripened white cheese were
determined. The following virulence genes were
detected from these 73 Ewnterococcus spp. isolates: 89%
asal, 78.1% gelE, 16.4% ¢ylA , 68.5% ace , 52.1% esp
23.3% byl and 95.9% efaA. Also from same isolates;
31.5% wvanA , 8.2% wvanB and 23.3% vanC2/C3
resistance genes were determined (Table 4).

Table 4. Distribution of virulence and vancomycin resistance genes in Enterococcus spp. isolates

E. faecalis E. faeccium E. gallinarium E. casseliflavus E. durans

Enterococcus spp.

(n=37) (n=27) (n=7) (n=1) (n=1) (n=73)
Virulence genes %(n) % (1) %(n) % (1) % (1) %(n)
asal 78.4(29) 100(27) 100(7) 100(1) 100(1) 89(65)
gelE 67.6(25) 85.2(23) 100(7) 100(1) 100(1) 78.1(57)
olA 13.5(5) 22.2(6) - 100(1) - 16.4(12)
ace 67.6(25) 77.8(21) 28.6(2) 100(1) 100(1) 68.5(50)
esp 51.4(19) 59.3(16) 28.6(2) - 100(1) 52.1(38)
hylA 13.5(5) 40.7(11) - - 100(1) 23.3(17)
efaA 94.6(35) 96.3(206) 100(7) 100(1) 100(1) 95.9(70)
Vancomycin
resistance genes
vanA 24.3(9) 40.7(11) 42.9(3) - - 31.5(23)
vanB 13.5(5) 3.7(1) - - - 8.2(6)
vanC2/C3 8.133) 40.7(11) 28.6(2) 100(1) - 23.3(17)

According to phenotypic tests, gelatinase activity
could not be detected in the isolates. On the other
hand, $-hemolytic activity was detected in 23.2% of
the isolates. The distribution of 3-hemolytic activity at
the species level is; 18% of E. faecalis, 25% of E.
Saecium, 28% of E. gallinarinm and 100% of E.
casseliflavus. DNase activity was found positive in

16.4% of the isolates. The distribution of DNase
activity at the species level is; 13.5% of E. faecalis,
22.2% of E. faecium and E. durans in 100%. However,

it was determined that none of the isolates formed a
biofilm.
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According to the antibiotic resistance test results, it is
determined that 33 of the E. faecalis isolates were
resistant to streptomycin, 17 to ciprofloxacin and 15
to tetracycline. It is also found that 13 of the E.
faecium isolates to streptomycin and erythromycin and
7 of the E. gallinarinm were found to be resistant to
streptomycin and etythromycin 13 of the E. faecium

isolates had streptomycin and erythromycin; seven of
the E. gallinarinm isolates were found to be resistant to
streptomycin and erythromycin. While E. casseliflavus
isolate did not show resistance to any antibiotic, E.
durans  was found resistant to streptomycin,
tetracycline and ciprofloxacin antibiotics (Table 5).

Table 5. Distribution of antibiotic resistance in Enserococcus spp. isolates

E. faecalis E. faecium E. gallinarium E. casseliflavus  E. durans

Antibiotic n(%) n(%) n(%) n n
S I R S I R S I R S I R S I R
AMP 35(94.0) - 2(5.4) 25(92.0) - 2(7.4) 5(71.4) 2(28.0) 1 - 1 -
CN 27(73)  1(27)  9(24.3) 24(88.9) - 3(11.1) 2(28.6) - 5(71.4) 1 - - 1 - -
3(8.1) 12.7)  33(89.2) 14(51.9) - 13(48.1) - - 7(100) 1 - - - -1
C 19(51.3) 17(46) 1(2.7) 24(88.9) 3(11.1) - 4(57.1) 3(42.9) - 1 - - - 1 -
E 6(16.2) 19(51.3) 12(32.4) 06(22.2) 8(29.60) 13(48.1) - - 7(100) 1 - - 1 -
TE 13(35.1) 9(24.3) 15(40.5) 14(51.9) 06(22.2) 7(25.9) - 2(28.6) 5(71.4) - 1 - - -1
CIp 7(18.9) 13(35.1) 17(45.9) 10(37) 12(44.4) 5(18.5) 2(28.6) 4(57.1) 1(14.3) - 1 - - -1

(S: Susceptible, I: Intermediate resistant, R: Resistant, AMP: ampicillin, CN: gentamicin, TE: tetracycline, E: Erythromycin, CIP:

ciprofloxacin, S: streptomycin, C: chloramphenicol)

DISCUSSION

It has been reported that Enterococcus spp. has a role in
the ripening of many cheese varieties produced by
traditional methods, especially in Mediterranean
countries, and contributes to the formation of typical
tastes and flavors (Foulquie Moreno et al. 2006). On
the other hand, the virulence genes of these bacteria
and their antibiotic resistance pose a significant threat
to public health (Gaglio et al. 2016). In present study,
virulence factors and antibiotic resistance of the 73
Enterococcus spp. strains which are isolated from
different stages of production of ripened white cheese
were determined.

The general distribution of virulence and vancomycin
resistance genes of the detected Ewnterococcus spp.
isolates is presented in Table 4. In this study, ¢faA,
asal, ace, esp virulence genes supporting host
colonization of Ewnterococcus spp. were detected in
95.9%, 89%, 68.5% and 52.1% of isolates,
respectively. Domingos-Lopes et al. (2017) detected
¢faA, ace, asal, and esp virulence genes of Enterococcns
spp. isolates obtained from cheese at a rate of 33-
99%. Camara et al. (2020) reported that 100% of their
Enterococcus spp. isolates which detected from cheeses
carried ¢faA, 71% ace, 46% esp, and 43% asal
virulence genes. It is seen that our study’s results are
compatible with the results of these researchers.
Chajecka-Wierzchowska et al. (2017) reported the
¢faA, asal and ace virulence genes play an important
role in the attachment of Ewferococcus spp. to host
cells.

After colonization, Enterococcus spp. pathogen strains
release toxic substances that damage host tissues. The
virulence factors secreted by Ewnterococcus spp. and
affecting the tissues are gelatinase (ge/E), cytolysin (¢yd)
and hyaluronidase (4y/) (Chajecka-Wierzchowska et al.
2017). By hydrolyzing gelatin and collagen, gelatinase
enzyme (ge/E) can facilitate the penetration of bacteria
into the host's tissues by participating in biofilm
formation (Anderson et al. 2016). Additionally, these
genes the initiation and progression of
inflaimmatory processes associated with Enterococcus
spp. (Domingos-Lopes et al. 2017). In the study, ge/E
was detected in 78.1% of the isolates genotypically,
although gelatinase activity was not observed
phenotypically in this study. Templer and
Baumgartner (2007) stated that in their Enterococcus
spp. isolates from traditional cheese, gelatinase
activity was not observed phenotypically but they
detected the ge/E gene in 76% of them genotypically.
Domingos-Lopes et al. (2017) also determined 77%
and Tspirli et al. (2016) 75% ge/F gene in their isolates
obtained from cheeses. The results of these
researchers show similarity to our study’s results.
Lopes et al. (2000) reported that the detection of the
ge/lEE gene 1s not sufficient for gelatinase activity in
bacteria, and full expression of the fsr operon is
required. However, they also reported that the fsr
operon could not be detected in the laboratory as it is
easily damaged during cell freezing. Contrary to the
results of our study; some researchers (Fuka et al.
2017, Camara et al. 2020, Hammad et al. 2021) stated
that they detected ge/EE gene at lower rates (16.6-54%)
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in their Enterococcus spp. isolates. Eaton and Gasson
(2001) reported that genes may be lost due to the
negative effects of ge/E expression of isolates during
laboratory studies and culture conditions, and in vitro
tests this may cause loss of gelatinase activity.

Cytolysin (¢y/) has a bactericidal effect against gram-
negative bacteria and a toxic effect (3-hemolysis)
against macrophages, erythrocytes and leukocytes (De
Vuyst et al. 2003). In the present study, the ¢)/A gene
was found in 16.4% of the isolates (Table 4). Fuka et
al. (2017) found ¢/A gene in 19.8% of Ewnterococcus
spp. isolates and Camara et al. (2020) in 21% of their
isolates. The findings of this study are consistent with
the above researchers. Domingos-Lopes et al. (2017)
detected the ¢y/A gene in 32% of the isolates in their
study. Avct and Ozden Tuncer (2017) also found ¢y/A
gene in 45.5% of Enterococcus spp. strains isolated
from traditional Turkish cheeses. On the other hand,
Templer and Baumgartner (2007) reported that they
detected the ¢y/A gene in 6% of their Enterococcus spp.
isolates. ¢y/A gene has been detected in Ewnterococcus
spp. strains both isolated from infections and forming
the commensal microbiota. It has also been reported
that it is frequently detected from isolates obtained
from foods (Trivedi et al. 2011).

By degrading mucopolysaccharides in connective
tissue, the hyaluronidase enzyme (hy) aids the
transmission of bacteria and their toxins in the host
(Vankerckhoven et al. 2004). In our study, hyl gene
was found in 23.3% of the isolates. In species, the hyl
gene was detected in E. faecium, E. faecalis, E.
casseliflavus and E. durans. 1t has been mentioned that
the Ay/ gene is commonly found in E. faecinm and very
seldom in E. faecalis from clinical strains
(Vankerckhoven et al. 2004). Trivedi et al. (2011)
determined that E. casseliflavus and E. durans species
isolated from food also have the Ay/ gene. Yuksekdag
et al. (2021) reported that 12% of E. faecium isolates
obtained from white cheese samples were positive for
the Ay/ gene. Vancomycin-resistant Enserococcus spp.
(VRE) has become one of the most challenging
pathogens with the rapidly spread of multidrug
resistant strains with limited therapeutic options.
vanA is the most common of them and it is
dominantly found in E. faecium and E. faecalis, the
species responsible for human infections (Cetinkaya
et al. 2000). Also Ahmed and Baptiste (2018) reported
that panC genes are naturally found in E. casseliflavus
and E. gallinarum. In this study, »anA, vanB and
vanC2/C3 genes were detected in 31.5%, 8.2% and
23.3% of Enterococcus spp. isolates, respectively. As
well Hammad et al. (2021) stated that they have
found vanB and vanC genes in 29.1% and 20.8% of
milk isolates, respectively. Oruc et al. (2021) reported
that while 13.63% of Ewnterococcus spp. strains isolated
from traditional white cheeses harbored vand gene,
vanB gene observed only in the 31.82%. Also,
Yuksekdag et al (2021) informed that 59% of E.

faecium isolates were positive for the zanB gene and
6% was positive for vanA gene. On the contrary of
our study, Domingos-Lopes et al. (2017) and Jurkovic¢
et al. (2006) reported that a small number (<5%) of
Enterococcus isolates harbored vancomycin (vanA,
vanB) resistance genes.

In this study, B-hemolytic activity was detected
phenotypically in 23.2% of the Enferococcus spp isolates.
Different researchers (Domingos-Lopes et al. 2017,
Adifon and Tuncer 2019, Ayhan et al. 2020, Camara
et al. 2020, Margalho et al. 2020) determined that 2.3-
11.3% of the Enterococcus spp. isolates from cheeses
showed B-hemolytic activity. 3-hemolytic activity rates
of these studies are lower than the rates of this study.
Hemolytic activity is the least detected virulence
factor in food sourced Emnterococcus spp. (Chajecka-
Wierzchowska et al. 2017).

In present study, DNase activity was detected in
16.4% of the isolates. It has been reported that this
virulence factor, which is typically researched in
clinical isolates, is found at high rates in Ewferococcus
spp. and is frequently linked to the competitive
characteristics of pathogenic strains (Semedo et al.
2003)

It was determined that 33 of the E. faecalis isolates
were resistant to streptomycin, 17 to ciprofloxacin
and 15 to tetracycline. Thirteen of the E. faecinm
isolates had streptomycin and erythromycin; 7 of the
E. gallinarium isolates were found to be resistant to
streptomycin and erythromycin. Also E. durans was
found resistant to streptomycin, tetracycline, and
ciprofloxacin antibiotics. De Paula et al. (2020)
reported that they detected erythromycin resistance in
16.6% of E. faecium isolates from raw milk and
traditional cheese. Templer and Baumgartner (2007)
found that 30% of Ewnferococcus spp. isolates from
traditional cheese made from raw milk were resistant
to chloramphenicol, 50% were resistant to
erythromycin, and 68% were resistant to tetracycline.
According to Hammad et al. (2021); Enferococcns spp.
identified from raw cow's milk was resistant to
erythromycin  (87.5%), and tetracycline (29.1%).
Gaglio et al. (2016) also found that Enterococcus spp.
isolates from artisanal cheeses were resistant to
erythromycine (52.5%), ciprofloxacine (35.0%) and
tetracycline (17.5%). One reason that may explain this
finding is the widespread use of antibiotics in
agriculture.

CONCLUSION

There is no evidence that Enterococcus spp. isolated
from food causes infection in humans. However,
there is a risk of genetically transferring virulence and
antibiotic resistance genes of Eunferococcus spp. to
pathogenic bacteria. Therefore, the presence of these
bacteria in foods is still debated today and is a matter
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of public health concern.  Especially in
immunocompromised individuals, such strains are
important as they pose a risk of disease. In this study,
it has been revealed that Ewnferococcus spp. isolates
could be a source of the transmission and spread of
virulence and antimicrobial resistance genes among
bacteria. This situation also reveals the necessity for a
more careful valuation of strains to be used as starter
cultures in the dairy industry, especially relating to
their  virulence characteristics and antibiotic
resistance. Even if the aforementioned isolates
contribute to the formation of aroma and texture in
cheese production, it is considered more appropriate
to use isolates that do not contain virulence genes and
are sensitive to antibiotics as starter cultures.
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Aortic Valve Papillary Fibroelastoma in a Cat: Case Report
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ABSTRACT

Cardiac tumors are rare in cats. Usually the diagnosis can be made on echocardiographic examination. Papillary
fibroelastoma in this case is a primary cardiac tumor and is histopathologically defined as benign. However, these
types of tumors carry the risk of thromboembolism and may cause complications such as stroke or infarction. In
these types of the cases the symptoms are not specific and may vary depending on the size or structure of the
mass. In the report a case of papillary fibroelastoma identified echocardiographically in a male tabby cat is
discussed.

Keywords: Echocardiography, Feline, Fibroelastoma, Cardiac, Tumor.
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Bir Kedide Aort Kapag1 Papiller Fibroelastomu: Vaka Raporu
oz

Kardiyak timérlere kedilerde nadir rastlanir. Teshis genellikle ekokardiyografik muayene ile yapilir. Sunulan
vakadaki papillar fibroelastoma primer bir kalp timoriidiir ve histopatolojik olarak iyi huylu olarak tanimlanir.
Bununla birlikte, bu tip timérler tromboemboli riski tagir, fel¢ ya da enfarktiis gibi komplikasyonlara sebebiyet
verebilir. Olgulardaki belirtiler spesifik degildir ve kitlenin boyutu veya yapist ile baglantih olarak degiskenlik
gOsterebilir. Sunulan raporda tekir 1kt erkek bir kedide ekokardiyografik olarak tanimlanan papiller fibroelastoma
olgusu tartigildu.
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INTRODUCTION

Primary cardiac tumors are rare and can be benign or
malignant (Grebenc et al. 2000). The most widest
cardiac tumor is myxoma. It occurs in about half of
the cases. Other benign primary neoplasms include
papillary fibroelastoma which is the most common
valve tumor, and also rhabdomyoma, fibroma,
hemangioma, lipoma (Burke and Virmani 1996,
Behairy and Gouda 2013). Papillary fibroelastomas
are benign endocardial tumors that mainly affect the
valves and it constitutes about three-quarters of all
heart valve tumors (Edwards et al. 1991, Grebenc et
al. 2000). The most well-known formation site is on
the mitral and aortic valves. Papillary fibroelastomas
are often small (<1cm) and appear flower-like with a
narrow shaft (Aguilar and Levine 2018). Embolic clot
formations may originate from the tumor or from
clumps of platelets and fibrin that may form on the
tumor surface (Shahian et al. 1995). The treatment of
papillary fibroelastoma is not clearly defined. Surgical
resection may be recommended in those with a
history of embolism. In asymptomatic cases surgical
removal may be considered if the mobility of the
fibroelastoma is high (Aguilar and Levine 2018).

CASE HISTORY

A 2-year-old male 4.1 kg tabby cat was presented to
the Pasteur Veterinary Polyclinic in Kocaeli, Turkey.
The owner of the cat said that the cat is started to
deep and forced breathing, stagnate and lost appetite
in the last 2 days. As a result of the clinical
examinations; the body temperature was 39.1 °C,
heart rate was 160 beats/minute, blood pressure was
149 mm/Hg. After this examination the blood
sample was taken. Also FIV and FeLV results
determined were negative and has S4 degree positive
reaction on FCoV. All total blood count, biochemical
analyses, and T4 and NT-ProBNP results are shown
in Tablel and Table2.

We have taken the X-Ray (Figure 1) and then
prepared  the patient for echocardiographic
examination. The mass was clearly visible on
echocardiography  (Figure 2, 3). According to
echocardiographic evaluation and M mode results
also HCM was diagnosed in the cat, and turbulent
flow was also observed at the level of the mitral valve.
At the same time, a freely moving mass in the left

ventricular outflow tract, which appeared to be
originating from the aortic root, was found
compatible with fibroelastoma, which was connected
to the aortic root with a thin stalk, and the mass was
flutters with cardiac motion almost like a yo-yo type.
No thrombus was detected in the left ventricle or in
the left ventricular outflow tract. The cat which was
started on medication and a special cardiac diet,
continues to live.

Table 1. Hemogram results of the cat

Hemogram results

WBC 9.47
NEU 4.98
LYM 3.74
MON 0.53
EOS 0.21
BAS 0.01
NEU% 52.60
LYM% 39.50
MON% 5.6
EOS% 2.20
BASY% 0.10
RBC 9.01
HGB 11.20
HCT 30.90
MCV 34.30
MCH 12.40
MCHC 36.10
PLT 119.1
PCT 1.30

Table 2. Biochemisty results of the cat

Biochemistry results

TP (o/dL) 8.00
ALP (U/T) 30.00
GLU (mg/dl) 115.00
ALT (U/T) 74.00
CRE (mg/d)) 0.88
BUN (mg/dl) 27.20
NT-ProBNP ng/mL 1027.4
T4 ug/dl 1.64
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Figure 3: a. Echocardiographic view of the mass and stem
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Figure 3: d. Echocardiographic measurement of the mass body
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DISCUSSION and CONCLUSION

This case report was to evaluate the diagnosis and
management of a cat with aortic valve fibroelastoma.
Cardiac tumors have prevalence of 0.02% so they are
not common (Hoffmeier et al. 2014). 75% of cardiac
neoplasms are benign and %5 of these are
fibroelastomas (McAllister and Fenoglio 1978). Even
though fibroelastoma benign is a dangerous due to
the potential for cerebral or coronary embolization
(Sousa-Uva and Cardim 2018). Most papillary
fibroelastoma cases are asymptomatic and the lesion
is usually finds incidentally (Ikegami et al. 2015). Its
etiology is unknown. They are generally with adherent
thrombus thats why tends to embolize (Sousa-Uva
and Cardim 2018). Papillary fibroelastomas are
usually diagnosed by echocardiography. It generally
exhibits a small (<1.5 «cm), pedunculated,
homogeneous valvular or endocardial mass, which
moves with cardiac motion (Grebenc et al. 2000). In
the treatment, it is recommended to treat
symptomatic patients surgically. It can be said that the
postoperative prognosis in these patients is very good
in long-term observation. Asymptomatic patients
with immobile fibroelastoma should be evaluated
periodically and it can be followed closely whether
the tumor has become mobile echocardiographically,
surgical intervention may be considered (Gowda et al.
2003). In this case, after diagnosis mentioned above,
heparin at a dose of 100 U/kg every other day, and 1
mg/kg furosemide (Ditril®, Vetas), and 10 U
interferon  (Roferon®-A, Roche) for against
coronavirus infection, and cardiac supplement feed
additive (CardioVet®, VetExpert) for the cat, and
specific cardiac diet were started. The cat continues to
live asymptomatically and is routinely followed. To
give more details; in the treatment, daily antibiotics
(Ceftriaxone; 15mg/kg) and fluid therapy were
applied and the general condition was followed. On
the 3rd day, atenolol was started to be used at a dose
of 2 mg/kg once a day. On the 4th day of the
treatment, she started to eat dry cardiac diet. In the
presence of repeated echocardiographic examinations,
the treatment of the fibroelastoma, due to the fact
that the mass did not become free, was continued
with atenolol and antiplatelet (Plavix®, Sanofi) twice
a day. In addition, heparin was used every other day
for 1 more week. Because the mass did not become
free and partly due to the fact that the mass is more
immobile at follow-up and also general condition was
much better in our patient, cardiac medications were
continued and surgical intervention was not
considered.

No previously reported fibroelastoma cases in cats
were found in the literature review (Web of Sci; key
words:  fibroelastoma, cat, cats; 29.12.2021).

Therefore, this case report is important as it guides
veterinarians and describes the case in detail.
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ABSTRACT

A 30-day-old Simental male calf brought with gait disorder and diagnosed with polydactyly as a result of clinical
and radiographic examinations formed the study material. The over-formed metacarpal bone and nails were
removed with operative intervention. No complications were encountered in the clinical examinations and
radiographs taken on the 1st, 10th and 365th days. Thus, in such cases where the general condition of the patient
is not bad, it was concluded that operative intervention is indicated to increase the quality of life of the patient
and to prevent economic losses.

Keywords: Anomaly, calf, operative treatment, polydactyly, radiography
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Bir Buzagida Karsilagilan Polidaktili Olgusu ve Bir Yillik Sonuglari
oz

Calisma materyalini ylrtyils bozuklugu ile getirilen, yapilan klinik ve radyografik muayeneler sonucu polidaktili
tanust konulan 30 giinlikk Simental 1rki erkek buzagt olusturdu. Operatif girisim ile fazladan sekillenen metacarpal
kemik ve tirnaklar uzaklagtirildi. 1., 10. ve 365. gunlerde alinan radyografiler ve yapilan klinik muayenelerde
herhangi bir komplikasyon ile karsilagilmadi. Béylece hastanin genel tablosunun k&t olmadigt bu tiir olgularda,
hastanin yasam kalitesini arttirmak ve ekonomik kayiplart 6nlemek icin operatif girisimin endike oldugu kanisina
varildi.
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INTRODUCTION

Congenital anomalies cause anatomic distortions and
functional disorders. Anomalies in animals are
generally caused by genetic, environmental factors or
their combination, nutritional disorders, vitamin
deficiencies, stress factors, not choosing artificial
insemination, mistakes in breeding selection, and
teratogens (Gugjoo et al. 2013, Leipold et al. 1972,
Leipold et al. 1993, Rafee and Amarpal 2016).
Polydactylism is an anomaly characterized by the
presence of one or more extra digits (Belge et al.
2000, Mosbah et al. 2012, Browning et al. 2020).
Polydactyly is a genetic defect that is observed in
many animal species and is increasingly common in
cattle (Johnson et al. 1981, Leipold and Mortis 1979).
In a cattle with polydactyly, lameness increases over
time as the animal gets older. This situation causes a
decrease in the quality of life and productivity of the
animal, and results with an economic loss. Although
polydactyly is a genetic disorder, its inheritance is not
fully understood (Johnson et al. 1981). It is thought
to be caused by the gender-linked recessive gene
(Aksoy et al. 2006, Belge et al. 2000, Johnson et al.
1981, Gugjoo et al. 2013).

It has been reported that the prevalence of
polydactyly in cattle is higher in the front extremity
compared to the hind extremity (Belge et al. 2000,
Mosbah et al. 2012, Johnson et al. 1981, Gugjoo et al.
2013, Leipold and Morris 1979). There are seven
types of polydactylism seen in cattle. Unilateral
polydactyly of one forelimb with additional
metacarpal bones and phalanges classified as type 2 is
reported in our case (Braun et al. 2019). The aim of
this study is to prevent economic losses and to
increase the quality of life of the patients that can
undergo surgery.

MATERIAL AND METHOD

According to the anamnesis taken from the owner of
the 30-day-old Simental male calf brought to our
clinic; It was mentioned that there was excessive claw
formation on the left forelimb, the excess claw of the
animal sometimes got stuck while the animal was
walking and there was lameness on the same limb.

As a result of the clinical examination, it was
observed that there was a 2 cm long extra claw which
was thought to be rudimentary, just above the
interdigital space on the palmar side of the same limb,
extending caudomedially to the distal of the
metacarpal bone of the left forelimb. A bone
protrusion was observed along with the metacarpal
bone space in the proximal part of the claw, which
was directed caudomedially, and this was thought to

be an extra metacarpal bone. Radiological imaging
was requested to confirm the diagnosis. Radiographs
of the extremity were taken in Dorso/Palmar,
Dorsomedial/Palmarolateral ~ oblique  positions
(Figure 1). Radiological evaluation revealed a second
metacarpal bone, one-fifth in diameter and medial to
the metacarpal bone belonging to the left antetior
extremity. It was found that this extra metacarpal
bone was related to the medial claw. As a result of
clinical and radiological examinations, Type 1I
Polydactyly was diagnosed. Surgery was decided as
these attachments were causing problems in walking.
Preoperative hemogram and biochemistry analysis
results of the patient were normal and suitable for
operation. 10 mg / kg intramuscular (IM) cephalexin
(Cefatek® 15%, Teknovet, Turkey) for prophylaxis
and 0.2 mg / kg IM morphine HCl (Motphine
Hydrochloride®, Osel, Turkey) for analgesia were
administered preoperatively. Diazepam (Diazem®,
Deva Holding, Turkey) at a dose of 0.4 mg / kg was
administered intravenously (IV) for sedation. For
anesthesia induction, 2% propofol (Lipuro®, Braun,
England) at a dose of 3 mg / kg was administered IV
and anesthesia maintenance was provided with 2%
isoflurane (Isoflurane USP®, Piramal Critical Care,
USA).

A palmaromedial approach was preferred, by making
a skin incision starting from the mid-diaphyseal level
of the medial metacarpal bone (extra bone).
Subcutaneous connective tissues were separated by
blunt dissection. The surrounding tissues were
completely dissected while protecting the vena
digitalis palmaris communis and the Musculus
extensor digitorum medialis tendon. Extra metacarpal
bone was osteotomized at the mid-diaphyseal level,
and the associated claw was removed completely. The
subcutaneous tissue and the skin were closed in a
routine manner. The rudimentary nail on the palmar
surface of the foot was removed by making a circular
incision on the skin and the area was closed propetly.
Postoperative x-rays of the foot were taken and a dry
dressing was made to the operated foot (Figure 2).
Intramuscular cephalexin (Cefatek® 15%, Teknovet,
Turkey) was administered at a dose of 10 mg/kg
every 12 hours for the first three days and every 24
hours for the next two days. Subcutaneous
meloxicam (Bavet Meloxicam, Bavet, Turkey) was
administered at a dose of 0,5 mg/kg once a day for
three days for pain control. Sutures were removed 10
days after the operation.

One year later, control x-rays were taken using a
portable x-ray unit under field conditions in order to
see what kind of changes occurred in the extremity of
the animal (Figure 3). No lameness was observed in
the patient, and his walk was recorded by video
(Figure 4).
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Figure 1: A. Clinical image of the claw diagnosed with polydactyly; B. D\P (Dorso/Palmar) radiography of the
same claw; C. DM\PLO (Dotsomedial/Palmarolateral oblique) radiography of the same claw. Yellow arrow: Extra
metacarpal bone; Red arrow: Claw connecting with metacarpal bone; White arrow: rudimentary claw.

Figure 2: A. Post-operative clinical view of the claw diagnosed with polydactyly; B. Post-operative 1. day D\P
radiograph of the same claw; C. Post-operative 1st day DM\PLO radiography of the same claw. Yellow arrow:
Osteotomy site of the metacarpal bone; White arrow: Total extirpation of the rudimentary claw.

Figure3: A. Post-operative 365th day D\P radiography of the claw diagnosed with polydactyly; B. Post-operative
365 days DM\PLO radiography of the same claw. Yellow arrow: Osteotomy site of the metacarpal bone
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Figure4: The patient's walking video 1 year after the opetration and physical comparison of the patient with his

peets.

FINDINGS AND DISCUSSION

Anomalies in animals are generally caused by genetic,
environmental factors or their combination,
nutritional disorders and teratogens (Gugjoo et al.
2013, Rafee and Amarpal 2016).

Polydactyly is a congenital disorder that often
progresses bilaterally and rarely unilaterally (Mosbah
et al. 2012). There are seven types of polydactylism
seen in cattle; Type I-Bilateral polydactyly of both
forelimbs with additional metacarpal bones or
phalanges, Type II- Unilateral polydactyly of the
forelimb or hindlimb with additional metacarpal or
metatarsal bones and phalanges, Type 11I- Additional
digits on all four limbs, Type IV- Occurs rarely,
involving a bilateral duplication of digits, either of the
forelimb or hindlimb, Type V- Polysyndactyly, Type
VI- A bilateral incomplete formation of metacarpal 11
and Type VII- Polydactylism in combination with a
malformation-complex. Polydactylism usually affects
both forelimbs but less commonly a malformation of
one or all four limbs is described (Mosbah et al.
2012).

In this study of type II polydactylism, it was observed
that after surgical removal of the extra-shaped claw,
the patient's quality of life was positively impacted, as
mentioned in other studies (Mosbah et al. 2012, Rafee
and Amarpal 2016, Ozak et al. 2009). Information
about the patient was obtained by phone calls at 30-
day intervals for 1 year. It was reported that there was
no lameness during the year.

On physical examination of the patient one year
postoperatively, it was noted that cidago height and
body weight of the patient was lower compared to his
peers, suggesting that the patient had another
anomaly other than polydactyly (Figure 4). Posture
disorder in the forelimb was noted in the patient, the
forelimbs were outward rotated from the distal of the
carpal joint level. On radiographic evaluation
performed one year postoperatively, no osteophytic
growth was observed in the relevant area.

According to a study conducted in 2016 by Rafee et
al., osteotomy of the over-formed

metacarpal/metatarsal bone was recommended to
increase the welfare of the animal and to obtain a
good aesthetic appearance in these cases (Rafee and
Amarpal 20106).

Results

Polydactyly is an increasingly common type of
anomaly in cattle. The results are in compliance with
the literature for this patient who was operated. It is
recommended that the causes of this anomaly should
be revealed by genetic studies, as it negatively affects
animal welfare and causes economic loss.

Cikar catigmast: Yazarlar bu yazt icin gergek,
potansiyel veya algilanan ctkar catismasi olmadigini
beyan etmiglerdir.

Etik izin: Bu c¢alisma “Hayvan Deneyleri Etik
Kurullarinin = Calisma  Usul ve Esaslarina Dair
Yonetmelik” Madde 8 (k) geregi HADYEK iznine
tabi degildir.

Tesekkiir: Bu calismada hasta sahibi olan Murat
CANSU’ya is birligi icin tesekkiirlerimizi sunariz.

REFERENCES

Aksoy O, Kilig E, Oztiirk S, Ozaydin 1, Kurt B, Baran V.
Congenital Anomalies Encountered in Calves, Lambs and
Kids: 1996-2005 (262Cases). Kafkas Univ Vet Fak Derg.
2006; 12(2).

Belge A, Gonenci R, Biricik HS. The cases of congenital
anomalies in calves. YYU Vet Fak Derg. 2000; 11: 23-26.

Braun M, Hellige M, Gerhauser I, Ciurkiewicz M,
Lehmbecker A, Beineke A, Distl O. De-novo variants
in XIRP1 associated with polydactyly and polysyndactyly
in Holstein cattle. bioRxiv. 2019; 574061.

Browning Jr. R, Hayes E G, Lear AS. Spontancous
Appearance and Transmission of Polydactyly in Dexter
Cattle. Case Rep Vet Med. 2020; 2020: 6407847.

Giofré F, Caracciolo V, Zanotti M, Polli M, De Giovanni
AM. Polydactyly in a Murgese horse: a case report. JEVS.
2004; 24(6):248-250.

137



Gugjoo MB, Sarode IP, Kumar S, Amarpal A. Bilateral
polydactyly in a nondescript calf.] Adv Vet Res.
2013; 3(2):86-88.

Johnson JL, Leipold HW, Schalles RR, Guffy MM, Peeples
JG, Castleberry RS, Schneider HJ. Hereditary
polydactyly in Simmental cattle. ] Hered. 1981; 72(3):205-
208.

Leipold HW, Dennis SM, Huston K. Polydactyly in cattle.
Cornell Vet. 1972; 62(2):337-45.

Leipold HW, Hiraga T, Dennis SM. Congenital defects of the
bovine musculoskeletal system and joints. VET CLIN N
AM-FOOD A. 1993; 9(1): 93-104.

Leipold HW, Morris LN. Polydactyly. In: Andrews EJ, Ward
BC, Altman NH (Ed), Spontaneous Animal Models of
Human Disease VOLUME II. Academic press, UK.
1979; pp. 216-218.

Mosbah E, Karrouf G, Rizk A. Congenital limb deformities in
some farm animals. In: Fifth Animal Wealth Research
Conference in the Middle East and Notth Africa. Cairo
University, Egypt. 2012; pp. 23-38.

Ozak A, Nisbet HO, Yardime1 C. Polymelia in two calves.
Ankara Univ Vet Fak Derg. 2009; 56(4):305-307.

Rafee MA, Amarpal A. Surgical Management of Bilateral
Polydactyly in Twin Calves Surgical Management of
Bilateral Polydactyly in Twin Calves. SKUAST | Res.
2016; 18:62-64.

138



Instruction for Authotrs

Kocatepe Veterinary Journal (KV])has the policy with One Medicine OneHealth. Research article, reviews,
brief communication and case reports, lettersto editor and book reviews are also welcome for consideration
to publisharticles of high scientific and ethical standards.
The journal is published four times a year. The publication of the text andfigures is free of change.
Acceptance of papers for the KVJ is undertaken by Editors. Editorial Board members adjudicate in the case
of conflicting or adverse repotts.
Manuscripts are accepted for consideration on the understanding thatthey are for publication solely in KV]
and that they neither have beenpublished nor are under consideration for publication elsewhere.
Submissionalso implies that all authors have approved the paper for release and are inagreement with its
content. Upon acceptance of the article by the journal, theauthor(s) will be asked to transfer the copyright of
the article to thePublisher.
Each author accepts all ethical responsibility of the article and all authors agree with the content of the study.
After article is checked by Professional Plagiarism Prevention program, article will be sent to authors.
Articles ate checked by iThenticate® program, when plagiarism or self-plagiarism are detected, they will not
be evaluated for publication.
If animals are used in the studies, study should be approved by an Ethical Committee, Name of Ethical
Committee and Approved Number should be mentioned in the Material and Method section. Editor may be
reject directly the article, if animal is exposed to stressful or painful conditions.
Authors accept ethical rules when article is sent for publication. Author(s) should send CopyrightTransfer
Agreement, after acceptance of article.
Each author accepts all ethical responsibility of the article and allauthors agree with the content of the study.
Article should be written using Garamond, font of 11 point, with 1.5 line spacing, margins of the A4
paper should be 2.5 cm from all edges (Word97-2010.doc). Abbreviations should be written in SI.
Research article submittedto Kocatepe Veterinary Journal should be divided into the following
sections:
Title page (Abstract, Key words without authors name and adress), Materials and Methods, Results,
Discussion, Conclusions, References, Tables, Graphics, Figures.
Title page: Papers should be headed with the full title, the initial letters ofname and surnames of the authors,
the name and address of the institution wherethe work is carried out. The telephone number, fax number and
e-mail address ofthe corresponding author should also be provided. The title should be short,specific and
informative.

Abstract Should be no more than 200words, outlining in a single paragraph.

Keywords, 5 keywords that describe the crucial points of the paper should beprovided. Keywords should

be chosen fromTurkey Science Term (www.bilimterimleri.com)
Introduction, an updated literature related to paper and aim(s) of the study shouldbe clearly given in this
section.
Materials and methods, a clear account of materialsused and methods employed should be given and it
should beapplicaple/trepeatable by other researhers.
Results, as concise as possible. Text, tables and figures illustrating the samedata should be limited and
succinctly outline the pertinent outcomes of thestudy.
Discussion: Results of the study should be discussed with directly relevantreferences. This section may also
be divided into subsections.
Conclusions: This section should state clearly the main conclusions of theresearch. Results should not be
repeated.
Acknowledgements, it is adviced to acknowledge persons or institutions directly orindirectly involved in the
study.

References

References in the text should be made as follows: Kara (2012) desctibed. / . was reported (Zembheri 2015,
Eryavuz and Yeni, Eryavuz et al. 2015). List of references should be given alphabetically in the reference
list. Different publications having the same author(s) of same year should be writtenas 2011a, 2011b. Web
address should be referenced as anonim for example Anonim 2015. Only official web pages should be used.
Author name(s) and date sould be written bold. The reference list at the end of the paper should be written
asbelow.



Journal:

Ince S, Kucukkurt I, Cigerci IH, Fidan AF, Eryavuz A. The effects of dietary boric acid and borax
supplementation on lipid peroxidation, antioxidant activity, and DNA damage in rats. ] Trace Elem Med Biol.
2010; 24(3):161-164.

Book section:

Juneja R, Koide SS.Molecular Biology of Reproduction, In: Reproduction in Farm Animals, Ed; HafezB,
Hafez ESE, 7% Ed., LippincottWilliams and Wilkins, Philadelphia, USA. 2000; pp. 354-361.

Web page:

Anonymous. http://www.tuik.gov.tr/VeriBilgi.do?tb_id=46&ust_id=13;Accessien date: 02.01.2012.

Thesis:

Yeni D. Some andrological parameters and biochemical properties in relation toseason in rams. PhD thesis,
Atyon Kocatepe University Health Science Institute, Afyonkarahisar,2010.

Tables: Tables should be presented in a separate page atthe end of manuscript.

Graphics: Figures should be presented in a separate page atthe end of manuscript.

Figures : Figures should be presented in a separate page atthe end of manuscript. Figures should be 80 or
160 mm, minimum 300 dpi.

Titles of tables, graphics and figures should be both Turkish and English.

Brief Communications: Briefcommunications should be consise but complete description of a
limitedivestigation, which will not be included in a later publication. They shouldnot exceed 1600 words.
They should bear no more than two tables or figures. ANABSTRACT should be given but no other sections.
Typesctipts should be clearlymarked Brief Communication.

Review Articles: Review articles related to allmedical topics are welcome for publication. They should give
an update onrecent advances in a particular field and be targeted at research veterinariansor clinicians who are
not necessarily working in the same field. The lengthshould not exceed 4500 words. It should have a precise
abstract. Author ofreview should have at least two citations. For each issue maximum 2 reviews arepublished.

Case Reports: Reports of SINGLE or small numbers of cases willbe considered for publication in KVJ if
the case(s) are patticularlyunusual/rare or the report contributes materially to the literature. A casereport
should not exceed 1500 words and must comprise a Summary (maximum 150words), Introduction, Case
History and Discussion. The report should accomplishone of the followings:

J To be a substantially novel presentation

. To be a technique or treatment that wouldsubstantially alter management and prognosis of the
described condition

U The first clinical report or first case(s) ofdiseases in a particular location where epidemiology is an

important factor
— To exemplify bestpractice in medical science.
Letters to The Editor: Letters describingcase reports or original material may be published in the KV] and
will bepeer-reviewed prior to publication. Letters making critisisms on recentlypublished papers in the KV]J
will also be considered and the correspondingauthors of the original paper will be invited to respond
accordingly.

All articles sent to KV] (Kocatepe Veterinary Journal) ONLINE submition only.

During submition documentswhish are listed below, have to instal to the system;

1. Title Page: Author and institution names

2. Main text: Author and institution names should NOT be.Tables(s), graphic(s) and figure(s) etc. Should
be an the last page of article,olso title of them both in Turkish and English.

3. Article addition: Table(s), graphic(s) andfigure(s) should have been installed to the system separately.

4. Author Approval Form (Cover Letter): All authorsneed to sing it and install to the system. Signatures
should be wet signuturesand send to the Editorial Board of Kocatepe Veterinary Journal.

5. Copyright: All authors need to sing it and install to thesystem. Signatures should be wet signutures and
send to the Editorial Board ofKocatepe Veterinary Journal.


http://www.tuik.gov.tr/VeriBilgi.do?tb_id=46&ust_id=13
http://www.emanuscript.org/
http://kvj.aku.edu.tr/wp-content/uploads/sites/56/2015/11/TITLE-PAGE.doc
http://kvj.aku.edu.tr/wp-content/uploads/sites/56/2015/11/kvj_Yazar_onay_formu.pdf
http://kvj.aku.edu.tr/wp-content/uploads/sites/56/2015/11/kvj_Copyright.pdf

