Open Access Journal

JUNE-2023
| /_/\

Volumez10 /| Issue:d
ISSN: 2148-6840




yourng,
Op

Y

A

”ua\

ISSN

2148-6840 ;
" Open Access Journal

June 2023 Volume: 10  Issue: 1

AMAC VE KAPSAM

Caucasian Journal of Science Dergisi 2014 yilindan bu yana araliksiz olarak yayinlanan uluslararasi
hakemli bir dergidir. Dergi, haziran ve aralik aylarinda olmak tizere yilda iki kez yayinlanmaktadir.
Caucasian Journal of Science dergisinin amaci; fen bilimleri, fen egitimi, mihendislik ve saglik
alanlarinda, arastirma makaleleri, kisa bildiriler, olgu sunumlari, derleme yazilari ve editére
mektuplar yayinlanmak ve bu sayede akademik ¢alismalara destek saglamaktir. Fen bilimleri, fen
egitimi, mihendislik ve saglik alanlarinda, arastirma makaleleri, kisa bildiriler, olgu sunumlari,

derleme yazilari ve editére mektuplar gibi akademik ¢alismalarin bagimsiz ve 6n yargisiz olarak

degerlendirilmesi en 6nemli ilkemizdir. Bu sebeple, cift kor hakemlik sistemi uygulanmakta ve

gerekli durumlarda Uglinci hakeme miiracaat edilmektedir. Yazilarin degerlendirilmesinde
ICMJE standartlari gozetilir. Yayinlanan yazilarin tam metinlerine erisim Ucretsizdir. Dergimizin
etik politikasi geregi, intihal tolere edilemez. Dergimize yayimlanmak Uizere génderilen tim

makalelerin igerigi, intihal denetimi yazilimi ile kontrol edilmektedir.
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Sigirlarda Bébrek Tasi Olusumu ve Cesitleri

Formation and Types of Kidney Stones in Cattle

Aysel GUVEN?Y, Olcay OZTURKLER?, Ulviye BUNYATOVA 3

Makalenin Alani: Saghk

Makale Bilgileri

0z

Gelig Tarihi Kars’ ta Kasim- Subat 2021 aylari arasinda mezbahanelerde kesimi yapilan 256 erkek ve
04.04.2022 200 disi sigir olmak lizere 456 sigir tas yoninden incelendi. Tim bobreklerin 37’sinde
Kabul Tarihi (erkek:27, disi:10) tas olgularina rastlandi. Taslar, kimyasal yontemlerle fosfat, kalsiyum,
07.07.2023 Urat, karbonat, kalsiyum okzalat, sistin, ksantin, magnezyum, amonyum ve silikat
Anahtar Kelimeler yoniinden analizleri yapild. Erkek sigirlarda tas komposisyonlari yoninde
Bobrek Tasi incelendiginde %6,64 fosfat, %1,56 karbonat, %10,55 kalsiyum okzalat, %7,03 irat,
Sigir %0,78 sistin, %1,56 amonyum, %1,56 magnezyum, %0,39 ksantin bilesikleri saptanirken,
?iVOkimVasal disilerde bu oranlar sirasiyla %1,50 fosfat, %4,00 kalsiyum, %3,00 kalsiyum okzalat,
inceleme %0,50 Urat, %1,50 amonyum, %0,50 magnezyum bulundu, ancak 6te yandan silikat,
ksantin, sistin ve karbonat gorilmedi.
Article Info Abstract
Received In this study, 456 cattle, 256 male and 200 female, slaughtered in slaughterhouses in
04.04.2022 Kars region between November and February 2021 were examined for kidney stones.
Accepted A total of 37 stones were detected in all examined kidneys (male:27, female:10). The
04.04.2022 stones obtained were chemically analyzed in terms of phosphate, calcium, urate,
Keywords carbonate, calcium oxalate, cystine, xanthine, magnesium, ammonium and silicate
Kidney stones compositions. There were achieved 6.64% phosphate, 1.56% carbonate, 10.55%
Cattle calcium oxalate, 7.03% urate, 0.78% cystine, 1.56% ammonium, 1.56% magnesium and
Biochemical 0.39 xanthine compound in male cattle. Female kidney stone examination showed that
examination

their structure consist 1.50% phosphate, 4.00% calcium, 3.00% calcium oxalate, 0.50%
urate, 1.50% ammonium and 0.50% magnesium. Interestingly that such compounds like
silicate, xanthine, cystine and carbonate were not observed in female kidney stone.

1. INTRODUCTION

Agriculture and animal husbandry in the changing the world in parallel with technology

and population growth; due to the decreasing food resources, it has become a sector that is
increasingly sought and should be given importance. In addition, it has undertaken functions

such as providing national development, providing employment to the industry and service

1 Baskent University, Faculty of SHMYO, Department of Pathology Laboratory Techniques, Ankara/Turkiye; e-mail: ayselguven@hotmail.com;
ORCID: 0000-0002-3519-8497 (Corresponding author)

2 Kafkas University, Faculty of Veterinary, Department of Microbiology, Kars/Tiirkiye; e-mail: olcayozturkler@hotmail.com; ORCID: 0000-
0003-0004-2633

3 Baskent University, Faculty of Engineering, Department of Biomedicine, Ankara/Tirkiye; e-mail: bunyatovau@yahoo.com; ORCID: 0000-
0002-9102-6841
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sector, and correct and balanced nutrition. However, Kars, which has 3.2% of the cattle in
Turkey and 39.2% of its land is covered with meadow-pasture, has not been able to provide
the necessary existence for various reasons, although there is an important potential for
livestock (Aral, 1996). One of these reasons is lack of care and nutrition, insufficient quality of
pastureland and kidney and urinary stone formation caused by their contents. Urolithiasis is a
disease of intact and castrated male ruminants (sheep, cattle, and goats) and pigs. Uroliths
are solid aggregates of minerals that precipitate out of the fluid phase of urine to form one or
more pebble-like stones in the urinary tract. Urinary system stone disease (USTH) is a common
systemic disease and can cause both acute and chronic kidney damage. Kidney stone
formation is defined as crystal nucleation, growth, aggregation and crystal retention within
the renal tubular (Kok et al.,1994; Pak,1991; Cakir eta 1.,2014). The formed crystal begins to
nidus when appropriate conditions are met. Today, the absence of a pharmacological
treatment option that can cure or prevent this disease and the ten year recurrence rate

reaching 50% maket he picture even more chronic (Forman et ak.,1959; Winneir et al.,2010).

Stone formation is a phenomenon encountered in all ages and animals of all breeds.
The formation of the stone begins with a nidus. Cell debris, necrotic tissues, and crystalline
substances are substances that play a rol in the formation (Winneir et al.,2010). Their chemical
and physical structures, sizes and shapes are different. The main inorganic compounds found
in these stones are calcium carbonate, calcium phosphate, silicate, oxalate and urates At the
same times, together with the pH factor, it may affect the formation of stones in the mineral

structure of the diet and drinking water (Gasthuys et al.,1993; Balley et al.,1963).

The urinary system starts with the kidney and varies between the species and breeds
of the animal (Makhdoomi & Gazi, 1913). Anatomically, right kidney in ruminants between
13rd-costa and 2rd-3rd the lumbar vertebrae, the left kidny is pulled into the caudala. Urine
flows from the ureter into the urine. The females are also straight, and the flexura sigmioidea
is folded with a long narrow urethra channel in males and is ejected by the orificium urethra
external (Yiksel and Yaman, 2008; Makhdoomi and Gazi, 2013; Anjara,1967). Kidney stone
formation is a complex process that includes the concentration of stone-forming ions, urine
pH and flow rate, anaomical abnormalities that may cause urinary stasis, and varieuus

metabolic factors (Bastug, 2013).
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Urolithiasis affects both sexes, but urinary blockade is major problem only in males.
Urolithiasis is the retention of urine subsequent to lodgment of calculi anywhere in the urinary
conduct from up to urethral orifice. The disease results in heavy economic losses to the
livestock industry as it is attributed the fifth most prevalent cause of death in feedlot.
Obstructive urolithiasis is a serious, potentially fatal condition, most commonly causing

symptoms in castrated male animals, but also occurring in breeding males.

Ruminant urolithiasis is considered primarily as a nutritional disease. The composition
of urolithis, also called urinary stones or stones, varies according to tha animal lives. The most
common urolihtes are calcium apatite and phosphate based stones (for example, calcium
hydrogen phosphate, calcium hydrogen phosphate dihydrate, and magnesium ammonium
phosphate or struvite)(Kok and Khan 1994; Breslau et al., 1988). Although the animal is given
abundant concentrate feed, giveng very little roughage, not using roughages, and long feding

intervals can facilitate the formation of urinery stones.

Urethral obstruction caused by uroliths is most common in show or domestic goats
and lambs with a high grain, low roughage diet. Diabets high in grain, phosphorus and
magnesium and law in roughage (hay or fresh grass) and calcium will increase the risk of
phosphate urolite formation(Gliven et al., 2003). Normally, a ruminant removes phosphorus
from their body by expelling it into salva and then through feces/dung). High-grain, low-
roughage diets reduce saliva formation, so excess phosphorus must be removed from the
blood by the kidneys and then excreted in the urine. Diets are too high in phosphorus, urine
phosphorus settles and consolidates into stone-like pellets that can be too large to pass. These
uroliths icrease the risk of urinary tract infections and can cause life-threatening obstruction
of the urethra. Some sheep breeds (such as Texel and Scottish Blackface) may be prone to
stone formation as they tend to excrete phosphorus from the urinary tract rather than saliva
(Makhodoomi and Gazi, 2013; Gliven et al., 2003; Marasli et al., 1993). Urolithiasis affects both
sexes, but urinary blockade is a major problem only in males. The intense stone formation in
males is due to obstrictions in the flexira sigmoidea (S-fold) area in the breed(Pak, 1991, Cakir
et al.,2014, Krzemien et al.,2016;Singh and Rai,2014). The aim of this study is to reval the
biochemical and histopathological Picture of kidney Stones, which is a regional problem in
czattle, in the Kars region, where animal husbandry is made, and to contribute to studies on

the precautions to be taken.
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2. MATERIAL VE METOD

The kidneys of 456 cattle (256 males and 200 famales) of various breeds slaughtered
in Kars province slaughterhouse were examined for stone formation. Stone samples taken
from 37 cattle with stone formation were examined physically and chemically. Recordings of
the appearance, weight, color and hardness of the kidneys and stone taken. Systematic stone
analysis method was used in the biochemical qualitative examination of stone (Ergun, 1078;
Ersoy, 1981). The sones taken according to this method are grround and turned into power. It
is defined between 2-30 in the analysis using chemical soutions for each parametrers. The
Stones were examined in terms of calcium, phosphate, calcium carbonate, calcium oxalate,

silicate, uric acid, systine, xanthine and ammonium.

3. RESULTS

3.1. Physical findings:

In terms of from and density of kidney stones in cattle, 456 cattle kidney stones, 256
males and 200 famales, were examined. The average weight of stone samples taken from 37
cattle with stone formation was 11-2080 mg, while their size was determined as 0,2-1.1 cm.
While stone samples, which were generally in irregular shapes, formed hardnesses suitable
for their components, their colors were white, white gray, yellowish white, and cream,

depending on the density of stone formation and kidney degeneration, and generally showed

a rough outer structure (Figure.1).
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Figure:1 Cattle kidney stone formation examples

Figure:2 Cattle kidney stone formation examples

3.2. Chemical Findings:

The biochemical qualitative examination was used for the systematic stone analysis
(Ersoy & Baysu, 1981; Demir & Aral, 2009). The Stones were examined in terms of calcium,
phosphate, calcium carbonate, calcium oxalate, silicate, uric acid, cystine, xanthine, and

ammonium.
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Table 1. Frequency of the chemical component from kidney stones

Cattle breed/ Parameters Male Female
Calcium 27 8
Phosphate 17 11
Calcium Carbonate 34

Calciumoxalate 18 7
Silicate - -
Urat 2 1
Xanthine 1 -
Cystine 2 -
Ammonium 4 3
Magnesium 4 1
Carbonate 3 0

Table 2. Percentage of kidney stones found (%)

Cattle breed/ Parameters Male (n:256) Female(n:200)
Calcium 10,55 4,00
Phosphate 6,64 5,50
Calcium Carbonate Phosphate 13,28 4,50
Calciumoxalate 7,03 3,50
Silicate 0,00 0,00
Urat 0,78 0,50
Xanthine 0,39 0,00
Cystine 0,78 0,00
Ammonium 1,56 1,50
Magnesium 1,56 0,50
Carbonate 1,17 0,00

Table 3. Percentages of chemical combinations in the constituent of kidney stone (%)

Cattle breed/ Phosphate+carbonate Carbonate+Calcium Magnezium
Parameters phosphate +amonium phosphate
Male(n:256) 20,00 47,00 25

Female(n:200) 11,00 19,00 15
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4. DISCUSSION

Renal diseases in cattle are frequently not recognized due to the subclinical conditions.
Uroluthiasis and nephrolithiasis pose major problems in terms of animal husbandry in the
Worldwide and in our country. In addition to metabolic effects in the formation of uroliths,
endocrinological, consititution, upper urinary tract infections, congenital alkyd malformations
and feding patterns can be listed. It is known that chemicals in water and nutrients have
important effects on the formation of uroliths. In addition to organic nutrients such as free
fatty acids, fat cholesterol, carbohydrates and mucoproteins, organic compounds such as soric
acid, sodium urate, potassium urate, cystine, carbonates, xanthine, homogenzitic acid, indigo
are stated to be directly or indirectly effective in stone. Stone formation in animals are formed
as a result of the combination of salts excreted in the urine with proteins of the precipitation
of salts on this matrix after the development of an organic matrix, a dead cell remnant or a
blood clot (Krzemien et al2016; Bauza et al.,, 2018). It has been reported that cases of
urolithiasis are formed in the urinary system in the ureters % as it is knowen, ureter and
bladder. Stones are shaped as secunder and the most important source of stone formation is
the kidneys(Khan et al., 2016).

In this study, cattle were evaluated not only in terms of kidneys but also in terms of
bladder and orinary tract. Analyzes of the 48 uroliths revealed that 20% were composed of
carbonate+phosphate, 47%  were calcium+carbonate+phosphate, 25%  were
magnezium+ammonium+ phosphate compound. In 1994, kidney stones were found in
fattening and pasture cattle at a rate of 10,7% in beef cattle and 8% in pasture cattle in the
same region (Marash et al;1995). In the study conducted by Given et al. (2003) in 807 sheep
in Kars, Ardahan and Igdir, stone cases were found in 45 of them. Compared to our study, it
can be said that kidney stones are an increasing problem in animals(Guven et al,2003). In 1994,
kidney stones were detected in fattening and pasture cattle at a rate of 10,7% in beef cattle
and 8% in pasture cattle. In the study conducted by Giiven et al., (2003) in 807 sheep in Kars,
Ardahan ve Igdir, stone cases were found in 45 of them. Compared to our study, it can be said
that kidney stones are an increasing problem in animals (Marash et al;1995). The other
compound urolith was composed of a center of 90% calcium phosphate carbonate and 10%
struvite, surrounded by a shell of 85% magnesium calcium phosphate carbonate and 15%
struvite. The formation of stones in the kidneys varies in size and shape. Considering the

composition of the components, single formations such as xanthine and cystine are observed,
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while the concentration of phosphate in beef cattle and carbonate components in pasture
cattle. There are few reports in the worldwide veterinary literature on quantitative analysis of
bovine uroliths(Bauza et al,2018). In the studies conduced, it is stated that concentrate feed,
environmental conditions, drugs used and vitamin D contribute significantly to stone
formation especially in beef cattle. There are many studies supporting that kidney stones may
cause degenerative and necrotic changes and tumoral formation in the animal’s
developmental, circulatory and excretory systems(Marasl et al;1995; Sunyeoz,2008).

There are a few reports on quantitative analysis of bovine uroliths in the world's
veterinary literature. Urethral obstruction has been extensively reported in ruminant
species(Gasthuys et al, 1995). An overall incidence of 5.04 percent in animals has been
reported in India(Smith et al., 1989).

Incidence of urolithiasis as high as 13,4%, in Anantnag, 12,6%, Budgam 11,9%, Pulwama
6,9%, and Srinagar 10,5% in male cow calves (Makhdoomi & Gazi, 2013). Outbreaks of
urolithiasis in castrated range cattle have been described in Mato Grosso do Sul and Minas
Gerais without a determination of causes (Mcintosh et al.,1974). Urolithiasis have also been
described in range ruminants in Australia and Turkey (YlUksel and Yaman, 2008; Marasl et
al;1995; Given et al, 2003; Mcintosh et al.,1974). In a study conducted to reveal the incidence
and pathological findings of kidney lesions of cattle slaughtered in Elazig slaughterhouses,
kidney lesions were found in 64 (4,18 %) of the 1431 cattle (Yiiksel &Yaman, 2008). In the light
of all these data, as a result of kidney and urinary tract stones, factors such as pain in the
animal, inability to urinate or drop by drop, discharge, deterioration of the general condition
swelling will adversely affect the milk yield and body mass of the animal, so food that

encourages stone formation in fattening or pasture livestock and drug use should be avoided.
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Arastirma, acil servis calisanlarinin adli vaka yodnetimine yonelik bilgi dizeylerinin
belirlenmesi amaciyla yapilmistir. Tanimlayici-kesitsel tirde olan bu arastirmanin
evrenini Kars ilindeki bir Gniversitenin Saglik Arastirma ve Uygulama Hastanesi ve Devlet
Hastanesinin acil servislerinde calisan saglk personelleri (hekim, hemsire, ebe,
paramedik ve tekniker) olusturmustur. Arastirma, katilmayi gondlli olarak kabul eden
toplam 74 saghk personeli ile yaritalmustir. Calismada saglik personellerine Nisan-
Mayis 2022 tarihlerinde ylz ylize anket uygulanmistir. Verilerin degerlendirilmesinde
sayl ylzdelik hesaplamalari ve ki-kare onemlilik testleri kullanilmistir. Arastirmaya
katilan acil servis galisanlarinin %50’si kadin, %21.6’si evli ve yas ortalamalari ise
25.85+3.85’tir. Katilimcilarin %52.7’si hemsire, %47.3’U lisans mezunu, %48.6’s! acil
serviste tim alanlarda ve %54.1'i sabit olarak ¢alismaktadir. Calisanlarin %19.8’i adli
vakalara mudahale konusunda egitim almis olup %52.7'si adli vakalarla ara sira
karsilastiklarini belirtmistir. Acil servislerde adli hekim/hemsire/ebe gérevilendirilmesi
gerektigini dusinen ve isteyen (%77) calisanlarin %24.6’si ise uzman Kkisiler
gorevlendirilen adli olaylarda daha az sorun yasandigini ifade etmistir. Katiimcilarin
%75.7’si adli hekim/hemsire/ebe olmayi istemedigini, %68.9'u adli
hekimlik/hemsirelik/ebelik mesleginin uzmanlk dali isteyenlerin, %61.8‘i bélimiinde
uzman olan kisiler tarafindan adli vakalara miidahale edilmesini gerektigini belirtmistir.
Calisanlarin ~ %61'i  rol ve  sorumluluklarini  bilmedigini, %73’G  adli
hekimlik/hemsirelik/ebelik hakkinda bilgi sahibi olmadigini, %73’G bu konu hakkinda
okulda ders almadigini, %85.1’i adli hekimlik/hemsirelik/ebelik ile ilgili ders verilmesine
ihtiya¢ duyuldugunu ve %78.4’(i Turkiye’de adli hekimlik/hemsirelik/ebelik bolimlerine
ihtiyag oldugunu diisinmektedir. istatistiksel analize gére; acil servis calisanlarinin
cinsiyetleri ile meslekleri arasinda anlamli iliski bulunmustur (p<0.05). Adli vaka ile
karsilagsma sikhigi ile Turkiye’de adli hekimlere/hemsirelere/ebelere gereksinim durumu
arasinda, adli hekimlik/hemsirelik/ebelik dersi alma durumu ile bu konudaki bilgi
durumu arasinda istatistiksel olarak anlamli fark bulunmustur (p<0.05). Sonug olarak;
acil serviste calisan saglk personellerinin ¢cogu, adli vakalarla ara sira karsilastiklarini,
adli hekim/hemsire/ebe olmayi istemediklerini ve adli hekimlik/hemsirelik/ebelik
mesleginin uzmanlik dali olmasi gerektigini disindGgini belirtmistir. Calisanlarin
geneli adli hekimlik/hemsirelik/ebelik hakkinda bilgi sahibi olmadiklarini, okulda ders
almadiklarini ve bu dersin ihtiya¢ oldugunu ifade etmistir. Adli hemsirelik/ebelik
hakkinda galisanlara alaninda uzman olan kisiler tarafindan egitim verilmesi ve bu alanin
uzmanlik dali olmasi 6nerilmektedir.
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The research was conducted in order to determine the level of knowledge of emergency
department employees in forensic case management. It consisted of health personnel
(physician, nurse, midwife, paramedic, technician) working in the emergency services
of the Health Research and Application Hospital and the State Hospital of a university
in Kars. The research was carried out with a total of 74 health personnel who voluntarily
agreed to participate. In the study, a face-to-face questionnaire was applied to health
personnel between April-May 2022. Number percentage calculations and chi-square
significance tests were used in the evaluation of the data. 50% of the emergency service
workers participating in the research were women, 21.6% were married, and their
average age was 25.85+3.85. 52.7% of the participants are nurses, 47.3% are
undergraduate graduates, 48.6% are working in all areas in the emergency department
and 54.1% are working permanently. 19.8% of the employees received training on the
intervention of forensic cases, 52.7% of them encountered forensic cases occasionally,
77% of them said that forensic nurse/midwife/physician should be assigned and 24.6%
of the employees who requested to be assigned stated that there were fewer problems
in judicial events by appointing experts. 75.7% of them did not want to be a forensic
nurse/midwife/physician, 68.9% of them stated that forensic
nursing/midwifery/medicine profession should be a specialty and 61.8% of those who
want it to be a specialization in the profession stated that it should be intervened by
people who are experts in their department. 61% of the employees do not know their
roles and responsibilities,73% of them did not have knowledge about forensic
nursing/midwifery/physician, 73% of them did not take lessons on this subject at
school,85.1% of them stated that there is a need to give lectures on forensic
nursing/midwifery/medicine and 78.4% think that there is a need for a department for
forensic nurses/midwives/physicians in Turkey. According to statistical analysis; A
statistically significant difference was found between the frequency of encountering a
forensic case and the Education Level of Forensic Nursing / Midwifery / Medicine
(p<0.05). A statistically significant difference was found between the frequency of
encountering forensic cases and the education level of the need for forensic
physicians/nurses/midwives in Turkey, and between the status of taking forensic
medicine/nursing/midwifery courses and the level of knowledge on this subject
(p<0.05). It was stated that the majority of emergency health workers encountered
forensic cases occasionally, they did not want to be a forensic nurse/midwife/physician,
and that forensic nursing/midwifery/physician profession should be a specialty. Most of
the employees stated that they did not have knowledge about forensic
nursing/midwifery/medicine, they did not take courses at school and this course was
needed. It is suggested that forensic nursing/midwifery should be trained by experts in
the field and this field should be a branch of expertise.

1. GIRIS

Adaletin idaresinde 6neme sahip olan adli bilim, bircok alanla isbirligi icerisinde olan

yasal sorunlara bilimsel ydntemler ile ¢céziim bulmayi saglayan kritik bir bilim dalidir (Ozkara &

Karaman 2015; Bell vd., 2018). Adli bilimde yer alan adli vakalar, saglik hizmetleri sisteminde

bulunan saglik c¢alisanlarinin karsilastigl kaza ya da kasith yaralanmalar, diismeler,

zehirlenmeler, istismar veya kot muameleye maruz kalan hastalar ile aileler, kadin ya da

cocuga yonelik siddet, intihar, stipheli 6lim, tibbi hatalar veya asilsiz su¢lamalarla karsilasilan

yasal sorunlar olarak ele alinmaktadir (ilce ve vd., 2018; Ghofrani ve vd., 2020). Hastalanmalari
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veya yaralanmalari sonucunda adalet ve saglik sistemine ihtiya¢ duyan siklikla acil servislere
ilk adli muayene i¢in basvuranlar adli vakalardir (Celik 2021). Acil servisler, 24 saat kesintisiz
sirede akut tibbi yardim destegine ihtiyac duyan hasta ya da yarali bireylerin tanilandig,
degerlendirildigi ve tedavisinin uygulandigi saglik hizmetinin en kisa ve kaliteli sekilde
verilmesini saglayan birimlerdir (Bilir ve vd., 2015; Celik 2021). Bu birimlerde hastanin tedavisi
ve takibi yapilarak, hastanin stabil fonksiyonlari saglandiktan sonra hastada bulunan adli izler
avuc ici ya da parmak izi, kan, kil, tiikirik, dis, meni ve vajinal salgilar gibi biyolojik unsurlar ya
da patlayici ve atesli silah yaralamasi, yaniklar, elektrik carpmasi ve kesici delici alet yaralamasi
gibi kimyasal unsurlarin bulunup bulunmadigi kontrol edilmelidir (Celik 2019; Celik 2021; Silva
vd., 2022).Adli vakalarda yer alan hastalarin bakiminda 6n safhalarda bulunan saghk
¢alisanlarinin yasami koruma ve olay yerinde meydana gelen sekelleri azaltma, magdurda ya
da olasi saldirganda var olan izlerin korunmasini saglama, adli izleri tespit etme, toplama ve
koruma konusunda sorumluluklari bulunmaktadir (Silva vd., 2022). Bu durumda acil servis
calisanlarinin  hastaneye bagvuran adli vakayr tanimlayabilme, fiziksel olarak
degerlendirebilme, mevcut olan kanitlarin ne oldugunu tanimlama, toplama, koruma ve kayit
altina alma gibi sorumluluklari hakkinda bilgi sahibi olmasi gerekmektedir (Arslan & Erkan,
2016; Celik 2019). Bu sorumluluklari yerine getirmede de acil servis galisanlarinin aldig
egitimlerin 6nemli oldugu ve bu egitimleri alan saglik ¢calisaninin hastanin tedavisi, haklarinin
korunmasi ve adalete katki saglamasi acisindan da daha etkin oldugu disiintilmektedir (Arslan
& Erkan, 2016). Tim bu sorumluluklari yerine getiren acil servis calisanlarinin adli vakalari
bildiriminin ve ceza sorumlulugunun oldugu adaletin dogru ve hizli bir sekilde ilerlemesi
gerektigi unutulmamalidir (Odabas & Taspinar, 2020). Bu calismada acil servis calisanlarinin

adli vaka yonetimine yonelik bilgi diizeylerinin degerlendirilmesi amaglanmistir.

2. MATERYAL VE METOT
2.1. Aragtirmanin Tipi

Bu arastirma tanimlayici ve kesitsel tiirde bir calismadir.
2.2. Arastirmanin Evreni ve Orneklemi

Arastirmanin evrenini, Kafkas Universitesi Saglk Arastirma ve Uygulama Hastanesi ve

Kars Harakani Devlet Hastanelerinin acil servislerinde calisan saglik calisani olusturmaktadir.
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Evrenden 6rneklem segimine gidilmeden, arastirmaya katilmayi génulli olarak kabul eden 74

acil serviste calisan saglik personeli ¢calismanin 6rneklemini olusturmustur.

2.3. Arastirmanin Veri Toplama Araglari

Bilgi Formu: Arastirmaci tarafindan literatiir incelemesi (Arslan & Erkan, 2016; ilge vd.,
2018) dogrultusunda hazirlanan veri toplama formunun ilk bélimiinde; arastirmaya katilmayi
gonulll olarak kabul eden saglik personellerinin tanitici 6zelliklerine, ikinci béliminde, meslek
yasamina yonelik (adli olgularla karsilasma sikhgi, konusundaki bilgisi ve calistigi birimde adli

olgularla ilgili yasadigi bir problem varsa 6zelligi...vs.) toplam 30 soru yer almaktadir.

2.4. Arastirmanin Uygulanmasi

Veri toplama, acil servislerde, saglk personellerinin arastirmaya katilmak icin uygun
olduklari zamanlarda, arastirma hakkinda agiklama yapilip, yiz ylze anket yontemi
kullanilarak Nisan-Mayis 2022 tarihlerinde uygulanmistir. Anketler bilgilendirilmis onam
formu imzalandiktan sonra katilimcilar tarafindan ortalama 10dk.’lik sire iginde

doldurulmustur.

2.5. Verilerin Degerlendirilmesi
Veri analizleri “SPSS for Windows 22" paket programinda vyapilmistir. Kadinlarin
sosyodemografik bilgilere ait verileri tanimlayici analizlerle belirtilmistir. Arastirmanin
bulgulari ortalama + standart sapma veya ortanca (minimum-maksimum) olarak kategorik
degiskenler ise olgu sayisi ve (%) seklinde belirtilmistir.Arastirma verilerinin normal dagilip
dagilmadigi kurtosis ve skewness katsayisina gore degerlendirilmistir. Verilerin
degerlendirilmesinde sayi yuzdelik hesaplamalari ve ki-kare 6nemlilik testleri kullanilmistir.

istatistiksel anlamhlik diizeyi p <0.05 olarak kabul edilmistir.

2.6. Arastirmanin Etik Boyutu

Arastirmaya baslamadan 6nce Kafkas Universitesi Saglik Bilimleri Fakiltesi Girisimsel
Olmayan Arastirmalar Etik Kurulu’ndan (31.03.2022 tarihli ve 81829502.903/38 sayi) ve
calismanin yapildigi Kafkas Universitesi Saglk Arastirma Hastanesi ve Kars Harakani Devlet
Hastanesinden yazili kurum izinleri alinmustir. Ayrica katiimcilara calismanin amaci hakkinda

bilgi verilerek gonillu bilgilendirilmis onam formu onaylatiimistir.
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3. BULGULAR

Arastirmamiza katilan acil serviste calisan saglk profesyonellerinin %50’si kadin,
%21.6’s1 evli olup yas ortalamalari (20-40 yas arasi) 25.85+3.25tir. Saglik profesyonellerinin
%52.7’si hemsire, %13.5’'i hekim, %13.5’i paramedik, %14.9’u tekniker ve %5.4’U ebe’dir.
Katilimcilarin %47.3’0 lisans mezunu, %48.6’s1 acil serviste tim alanlarda ve %54.1’i sabit bir
alanda c¢alismakta olup %39.2’sinin acil serviste 2-5 yil arasi galistigl, %37.8’inin meslekte
galisma yilinin 2-5 yil arasinda oldugu bulunmustur.

Calisanlarin %19.8’i adli vakalara mudahale, %17.1'i saghk hukuku, %11.7’si adli
hekimlik/hemsirelik/ebelik tibbi teknikerlik, %10.8’i malpraktis, %9.0’u adli rapor, %2.7’si
bilirkisilik hakkinda egitim aldigini belirtmistir. Adli vakalarla % 52.7’si ara sira karsilastiklarini,
%77’sinin acil servislerde adli hekim/hemsire/ebe’nin goérevlendirilmesi gerektigini,
calisanlarin %68.9’unun adli hekimlik/hemsirelik/ebelik mesleginin uzmanlik dali olmasi
gerektigini, %75.7’si adli hekim/hemsire/ebe olmayi istemedigi bulunmustur. Acil servilerde
adli meslek gruplarinin goérevlendirilmesini isteyen calisanlarin %24.6’s1 uzman kisiler
gorevlendirilen adli olaylarda daha az sorun yasandigini, %24.6’si adli olan vakalara yaklasim
ve tedavi alaninda bilen kisilerin degerlendirilmesi gerektigini ve %7.7’si hekim sayisinin
yetersiz oldugunu belirtmistir. Saghk personellerinin %52.7’sinin adli
hekimlik/hemsirelik/ebelik ile ilgili dlistncelerinin olmadigi, %17.6’sinin uzmanlk alani olmasi
gerektigini dislindiigl, %16.2’sinin adli alanlarda ve vakalarda yaklasim alaninda egitim almis
veya bilgili kisiler olmasi gerektigini disiindigl ve %5.4’Unin gereksiz bir alan seklinde ifade
ettigi bulunmustur. Adli hekimlik/hemsirelik/ebelik meslekte uzmanlik dali olmasini
isteyenlerin %61.8i adli vakalara bolimiinde uzman olan kisiler tarafindan mudahale edilmesi
gerektigini, %10.9'u acilde “Adli Alan” adinda ayri bir oda olmasinin hem givenlik icin hem de
diger hastalarin rahatsiz olmamasi igin yararli olacagini ve %9.1'i acil serviste hasta
sirkiilasyonu ve yogunlugunun fazla oldugunu belirtmistir. Adli vaka ve kanitlara yaklasim
konusunda %63.5’'inin kismen yeterli hissettigi, %56.8’inin adli vakalarda kanit toplama
gorevinin polise ait oldugunu dislindigi bulunmustur. Calisanlarin %93.2’si akrabalarinda adli
tipla ilgilenen biri olmadigini belirtmistir.

Adli vaka dendiginde ¢alisanlarin % 22.0’1 ceset, 6lim, cinayet kavramlarinin, %16.5’i
otopsi, %13.2’si adli rapor, delil ve muayenenin ve en disiik %4.4’G polis, trafik kazasi ve
travmanin akla geldigini belirtmistir. Calisanlarin %32.9’u adli tibbin amacini bilmediklerini,

%30.3’U supheli 6limlerin arastiriimasi ve aydinlatiimasi gerektigini disindigini ifade
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etmistir. %15.8’i adli vakalarin tip ile izlenimi ve adaletin saglanmasi seklinde ifade etmistir.
Calisanlarin %61.5’i Adli hekimligin/hemsireligin/ebeligin tanimini bilmedigini, % 10.3’( sug,
0l ya da magdurun durumunu inceleme ve %9’u acile gelen adli vakalara bakmasi gereken
brans seklinde tanimlamislardir. Calisanlarin %61’i adli hekimligin/hemsireligin/ebeligin rol ve
sorumluluklarini bilmedigini, %15.9’u adli hekim/hemsire/ebenin yaklasimlar hakkinda siireci
yonetebilme ve en diisiik %1.2’si adli vakanin oldugu ortam gergin oldugundan idare etme ve
sakinlestirme becerisi olmali seklinde belirtmistir.

Calisanlarin %73’G adli hekimlik/hemsirelik/ebelik hakkinda bilgi sahibi olmadigini,
%73’U bu konu hakkinda okulda ders almadigini, %85.1’i adli hekimlik/hemsirelik/ebelik ile
ilgili ders verilmesine ihtiya¢ duyuldugunu, %74.3’U bilgi kaynaklarini bilmediklerini, %16.2’si
lisans egitimde (doktorlar igin adli tip stajinda) 06grendiklerini ve %81.1i adli
hekimlik/hemsirelik/ebelik hakkinda egitim verilmesi gerektigini dusiindigini belirtmistir.

Calisanlarin %36.5’i adli hekimlik/hemsirelik/ebelik egitiminin ne zaman verildigini
bilmedigini, %23’U egitimin meslekte ve %16.2’sinin Universitede verilmesi gerektigini ve
%31.1'i Temel mesleki egitim sirasinda dénemlik ders olarak verilmesi gerektigini belirtmistir.
Calisanlarin %55.6’s1 adli hekimlerin/hemsirelerin/ebelerin sahip olmasi gereken o6zellikleri
bilmedigini, %19.8’i adli hekim/hemsire/ebe kimdir sorusuna, adli vakaya yaklasim, tedavi ve
midahaleyi  bilen  kisi  seklinde  tanimlamistir.  Katiimcilarin =~ %33.7’si  adli
hekimlik/hemsirelik/ebeligin ¢alisma alanlarini bilmediklerini, %32.7’si acil ile hastane ,
%10.9’u adli vaka/adli tip ve en diisik %1’ cezaevinde g¢alistiklarini ifade etmistir. Calisanlarin
%78.4’0  Turkiye’de adli hekimlik/hemsirelik/ebelik  bolimlerine ihtiyag oldugunu

distinmektedir.

Tablo 1. Acil Serviste Calisan Saglik Profesyonellerinin Tanitici Ozelliklerinin Cinsiyete Gére Dagilimi (n=74)

Sorular Cinsiyet X?
n Kadin Erkek
deni d Evli 16 8(%50.0) 8(%50.0)
Medeni durum Bekar 58 29(%50.0)  29(%50.0) 1,000 0,000
Hemsire 39 23(%59.0) 16(%41.0)
Ebe 4 4(%100) 0(%0)
Hekim 10 2(%20'0) 8(%80.0) 0,025 11,129
Meslek
Paramedik 10 5(%50.0) 5(%50.0)
Tekniker (radyoloji,
yagh bakim, anestezi, 11 3(%27.3) 8(%72.7)
ortez-protez)
1 ay-6 ay 10  5(%50.0) 5(%50.0)
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7 ay-1yil 12 5(%41.7) 7(%58.3)
o 2 yil-5 yil 28 15(%53.6)  13(%46.4) 0,795 1,676
Meslekte calisma stiresi 6 yil-10yil 20 9(%45.0) 11(%55.0)
11 yil-20yil 4 3(%75.0) 1(%25.0)
Meslekte calisma siire 2.51+1.11 (min: 1 ay, max: 20 yil)
ortalamasi (yil)
15 giin-6 ay 19 10(%52.6)  9(%47.4)
7 ay-1yil 13 8(%61.5) 5(%38.5)
Acil serviste gahsma suresi 2 y||'5 yll 29 14(%483) 15(%517) 0,809 1,598
6 yil-10yil 11 4(%36.4) 7(%63.6)
11 yil-20yil 2 1(%50.0) 1(%50.0)
Acil serviste calisma siire 2.94+1.09 (min: 15 giin, max: 20 yi)
ortalamasi (yil)
o ~ Sabit 40  22(%55.0)  18(%45.0) 0,351 0,871
Acil serviste calisma Sekli ¢ 6.0 34 15(%44.1)  19(%55.9)

Tablo 1’'de acil servis galisanlarinin cinsiyetleri ile meslekleri arasinda anlamli iligki

bulunmustur (p<0,05).

Tablo 2. Acil Calisanlarinin Adli Vaka ile Karsilasma Sikligi ile Adli Hekim/Hemsire/Ebe Bilgilerinin

Karsilastirilmasi (n=74)

Adli Vaka ile Karsilagsma

Sorular Sikhgi p X?
n Her zaman Ara sira
Acil | ” Sabit 40 21(%52.5) 19(%47.5)
cil serviste ¢alisma Sekli 1 4
calisma 3 Rotasyon 34 14(%41.2) 20(%58.8) 0,33 0,945
Adli hekim/hem§ire/ebe Evet 57 24(%421) 33(%579) 0101 683
gorevlendirme durumu Hayir 17 11(%64.7) 6(%35.3) ’ ’
Meslekte uzmanlhik dali Evet 51 23 (%45.1) 28 (%54.9)
olma durumu Hayir 23 12(%52.2) 11(%47.8) 0,573 0,318
Evet 18 6(%33.3 12(%66.7
Adli hekim/hemsire/ebe (%33.3) (%66.7) 0,173 1,861
olmayi isteme durumu Hayir 56 29(%51.8) 27(%41.2)
Yeterli 8 5 (%62.5) 3(%37.5)
Adli vakada kendini yeterli
hissetme durumu ! fismen 47 20(%42.6) 27(%57.4) 0,501 1,383
Yetersiz 19 10(%52.6) 9(%47.4)
E
Adli tipla ilgilenen akrabasi vet > 3(%60.0) 2(%40.0)
0,662 0,448
olma durumu Hayir 69  32(%46.4)  37(%53.6)
Adli hekimlik/hemsirelik/ Evet 20 10 (%50‘0) 10(%50_0)
ebelik hakkinda bilgi 0,777 0,080
durumu Hayir 54 25(%46.3)  29(%53.7)
Adli hekimlik/hemsirelik/ Evet 20 10 (%50‘0) 10(%50'0)
ebelik konusunda okulda 0,777 0,080
ders alma durumu Hayir 54 25%46.3) 29(%53.7)
Evet 63 29 (%46.0)  34(%54.0)
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Adli hekimlik/hemsirelik/

0,602 0,272

Hayir 9 9
ebelik dersi ihtiyag durumu 11 6 (%54.5) 5(%45.5)
Adli hekimlik/hemsirelik/ Evet 20 10 (%50.0) 10(%50.0)
ebelik konusunda egitim 0,777 0,080
alma durumu Hayir 54 25(%46.3)  29(%53.7)
Adli Var 58  22(%37.9)  36(%62.1)
hekimlere/hemsirelere/ 0,002 9,441
ebelere Tﬁrkiye'de Yok 16 13(%81.2) 3(%18.8)

gereksinim durumu

Tablo 2’de adli hekimlere/hemsirelere/ebelere Turkiye’de gereksinim durumu ve adli

vaka ile karsilasma sikhig1 arasinda istatistiksel olarak anlamli fark bulunmustur (p<0,05).

Tablo 3. Acil Calisanlarinin Adli Hekimlik/Hemsirelik /Ebelik Hakkinda Bilgi Durumu ile Adli Bilgilerinin

Karsilastirilmasi (n=74)

Adli Hekimlik/Hemsirelik/Ebelik

Sorular N Hakkinda Bilgi Durumu p X2
Evet Hayir
Yeterli 8  4(%50.0) 4(%50.0)
i 0,178 3,448
Adli vaka ve kanitlarda Kismen 47 15(%31.9) 32(%68.1)
yeterli hissetme durumu v .
etersiz 19  3(%15.8) 16(%84.2)
Adli hekimlik/hemsirelik /  Evet 20 13 (%65.0) 7 (%35.0)
ebelik ders alma durumu Hayir 54 9 (%16.7) 45 (%83.3) 0,000 16,320
Adli hekimlik/hemsirelik/ Evet 63  20(%31.7) 43(%68.3) 0,489 0,301
ebelik dersi Ihtiya¢ durumu Hayir 11 2 (%18.2) 9 (%81.8)
Adli hekimlik/hemsirelik/ Evet 60 18 (%30.0) 42 (%70_0) 1,000 0,597
ebelik egitim verilme
durumu Hayir 14 4(%28.6) 10 (%71.4)

Tablo 3’'te Adli

hekimlik/hemsirelik/ebelik hakkinda bilgi durumu ile adli

hekimlik/hemsirelik/ebelik dersi alma durumu arasinda fark istatiksel olarak anlamli

bulunmustur (p<0,05).

4. TARTISMA

Arastirmamiza katilan saglik personellerinin yas ortalamasi 25.85+3.25 olup, meslekte

calisma siirelerinin ortalamasi 2.51+1.11 yil ve acil serviste calisma sirelerinin ortalamasi

2.94+1.09 yil seklinde saptanmistir (Tablo 1). Yapilan bir calismada saglik calisanlarinin yas

ortalamasinin 30.89 +7.40 oldugu, meslekte calisma siirelerinin 9,10+7,40 yil ve acil serviste

calisma siresinin 5,4945,22 yil oldugu bulunmustur (Celik, 2019). Baska bir calismada acil

servisteki saglik calisanlarinin, yas ortalamasinin 32.4+8.3 oldugu, meslekte ¢calisma slirelerinin

ortalamasi 10.1+7.9 yil ve acil servisteki calisma sireleri ise ortalama 5.7x4.3 yil olarak
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belirtilmistir (Simsek, 2015). Bu arastirmanin sonuglarina bakildiginda yas ortalamalari ve acil
serviste ¢alisma siirelerinin literatir ile benzerlik gosterdigi, meslekte ¢alisma siirelerinin ise
yapilan calismalarda daha fazla oldugu belirlenmistir. Arastirmamizda acil serviste calisan
hemsirelerin gogunlugunun mesleki yasamlarinin meslek hayatlarinin baslangicinda oldugunu
belirtmektedir.

Arastirmamizin bulgularinda acil saglik ¢alisanlarinin %50’si kadin ve %52.7’si hemsire
olup acil servis calisanlarinin kadin cinsiyetleri ile meslekleri arasinda anlamli iliski
bulunmustur (p<0,05) (Tablo 1). Asci ve ark. yaptigi calismada acil servislerde bulunan saghk
calisanlarinin %58.1’i kadin ve %48.9’u hemsire oldugu belirtilmistir (As¢i vd., 2015). Yapilan
bir calismada %57.2’si hemsire ve %52.4’( erkek olarak saptanmistir (Simsek, 2015). Diger bir
calismada ise acil servis c¢alisanlarinin  %66.2’si kadin bulunmustur (Celik, 2019).
Arastirmamizin sonucuna bakildiginda literatlir ile hem benzer hem de farkli sonuglar
bulunmustur. Arastirmamizin yapildigi hastanede kadin saglik calisaninin fazla olmasi bu
¢alismanin sonucunu etkilemektedir.

Arastirmamizin  sonucunda saghk c¢ahsanlarinin  %78.4’G  Tirkiye’de adli
hekimlere/hemsirelere/ebelere ait bolime ihtiya¢c oldugunu dusinmekte olup adli
hekimlere/hemsirelere/ebelere Tiirkiye’de gereksinim durumu ve adli vaka ile karsilasma
sikhigl arasinda istatistiksel olarak anlamli fark bulunmustur (p<0,05). (Tablo 2). Yapilan
calismada da %72.0’isi Tlrkiye'de adli hemsirelige gereksinim oldugunu belirtmistir (Sentirk
& Buyikaslan, 2013). Diger bir gcalismada saglik ¢alisanlarinin %52,9’ u adli hemsirenin gerekli
oldugunu belirtmislerdir (Celik, 2019). Arastirmamizin sonucu benzer olup hastanelerde adli
hekimlere/hemsirelere/ebelere ait bélim oldugunda adli vakalara ait delillerin tespit edilmesi,
toplanmasi ve kanitlarin saklanmasinda sorun bulunmadan adli olay igin kanit niteligindeki
belge ve delillerin gerekli kurum ve kuruluslara iletilmesi saglanacaktir.

Arastirmamizda saglk calisanlarinin adli hekimlik/hemsirelik/ebelik hakkinda egitim
alma durumu incelendiginde; %73.0’G bu konu hakkinda okulda ders almadigini, %85.1’i adli
hekimlik/hemsirelik/ebelik ile ilgili ders verilmesine ihtiya¢ duyuldugunu ve %81.1'i adli
hekimlik/hemsirelik/ebelik hakkinda egitim verilmesi gerektigini disindigini belirtmistir.
Adli hemsirelik/ebelik hakkinda bilgi durumu ile adli hekimlik/hemsirelik/ebelik ders alma
durumu arasinda fark istatiksel olarak anlaml fark bulunmustur (p<0,05). (Tablo 3). Alsaif ve
ark tarafindan yapilan hemsirelere yonelik ¢alismada katihmcilarin %77.0’si adli vakalari ele

almak icin yeterince egitim almadiklari belirtilmistir (Alsaif vd., 2014). Sogukbulak ve ark
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tarafindan yapilan galismada hemsirelerin %78.3’U okul esnasinda ve %87.0’si mezuniyet
sonrasi egitim almadiklarini saptanmistir (Sogukbulak vd., 2014). Linnarsson ve ark. tarafindan
yapilan calismada adli hemsirelik icin 6zel egitim almadiklari saptanmistir (Linnarsson vd.,
2015). Yapilan galismada %73.1'i adli hemsirelik dersi almadigini, %92.3’iG adli vakalara
yaklasim konusunda egitim verilmesinin gerekli oldugu belirtmistir (Eylp, 2019). Diger bir
calisma da %95’i adli hemsirelik egitimini almadigimi ve %80’i adli hemsirelik hakkinda bilgi
sahibi olmadigini bildirmistir (Arslan &Erkan, 2016). Bu durum arastirmamizin sonucunu
destekler nitelikte olup hala giiniimiizde acil servislerde galisan saglik prefesyonellerinin adli
vaka yonetimi hakkinda bilgi yetersizliklerinin oldugunu ve bu konu hakkinda ¢6ziim tretilmesi
gerektigini ortaya ¢ikarmistir.

Arastirmamizda acil servis galisanlarinin %77’si adli vakalarda adli hekim/hemsire/ebe
gorevlendirilmesi gerektigini, calisanlarin %$68.9’u adli hekimlik/hemsirelik/ebelik mesleginin
uzmanlik dali olmasi gerektigini belirtmistir. Yapilan bir ¢alismada saglik c¢alisanlarinin
%85.7’sinin acil serviste adli hemsireligin uzmanhk dali olmasi gerektigini disindigu
bulunmustur (Bahar 2008). Alsaif ve ark tarafindan Suudi Arabistan’da yapilan hemsirelere
yonelik calismada % 80.0’i adli hemsireligin alt uzmanlik dali olmasi gerektigini belirtmislerdir
(Alsaif vd., 2014). Arastirmanin sonuglari ile literatlrli desteklemektedir. Ginlimizde adli
vakalara ait sorunlara ¢6zim saglama agisindan acil servislerde adli hekimlik/hemsirelik/ebelik

mesleginin uzmanlik dali olmasi gerektigi diistintilmektedir.

4. SONUC VE ONERILER

Acil serviste ¢alisan saghk profesyonellerinin adli hekimlik/hemsirelik/ebelik hakkinda
yeterli bilgi sahibi olmadigi ve egitim almadig goriilmektedir. Saglik calisanlarinin adli
hekimlik/hemsirelik/ebelik boliminde calismayi istemedigi ve acil serviste bu bolimun ayri
uzmanlik dali olmasi gerektigini belirtmislerdir. Adli bolime Ulkemizde gereksinim
duyuldugundan adli hekimlik/hemsirelik/ebelik dersinin lniversitelerde egitiminin verilmesi
dustinilmektedir. Acil serviste sirkiilasyon fazla oldugundan saglik calisanlari adli vakalar ile
ilgilenen ayri bir bélimin bulunmasi gerektigini belirtmistir. Ulkemizde adli vakalar acil
servise basvuran olgular oldugundan saglik profesyonellerinin bu konuda egitim almasi
gerekmektedir. Delillerin tespit edilerek toplanmasinda, saklanmasinda ve gerekli kurum ve

kuruluslara iletiimesinde rolii bulunmaktadir. Bu roli yerine getirmede saglik ¢alisanlarinin
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adli hekimlik/hemsirelik/ebelik hakkinda Universitede ya da kurumda hizmetigi programa
katilarak similasyon veya surekli egitim almasi 6nerilebilir. Ayrica acil servislerde adli vakalar
ile ilgilenen birimlerin olmasi acil servis sirkiilasyonunu azaltarak saglik profesyonellerinin
hastalara yeterli ve kaliteli bakim vermesini saglamada da etkili olabilecegi distinilmektedir.
Sonug olarak acil servise basvuran adli hasta tipine gore yapilan girisimlerin ayrintili olarak

arastirilmasi gerekmektedir.

Aragtirmanin Sinirliliklari

Bu arastirmadan elde edilen veriler, hekimlerin/hemsirelerin/ebelerin/teknikerlerin
bireysel beyanlari ile sinirhdir. Kars Kafkas Universitesi Egitim ve Arastirma Hastanesi’nde ve
Kars Harakani Hastanesinin Acil biriminde ¢alismanin yapildigl tarihte orada gorev yapan
saglik personelleri ile yuratilmesi arastirmanin sinirliligidir ve bu nedenle sadece bu gruba

genellenebilir.
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Bu ¢alismada, seksiiel siklus dongilerinin prodstrus, metodstrus-didstrus ve andstrus
donemlerinde Kangal veya Kangal melezi disi képeklerin uterus dokusunda MUC1 ve
MUC16 ekspresyonlari immiinohistokimyasal yontemle incelendi. Calismada 3-6 yas
arasi saglikh ve sahipli Kangal veya Kangal melezi 15 képegin uterus dokulari kullanildi.
Kopekler sekstiel siklus dénemlerine gére proodstrus (n=5), metdstrus-diostrus (n=3) ve
anostrus (n=7) olarak 3 gruba ayrildi. Sonug olarak, MUC1'in képek uterusunda hem
kornu hem de korpus uteri epitel hiicrelerinde, kript epitel hiicrelerinde, uterus bezi
epitel hicrelerinde, stratum vaskdlaris, miyometriyum ve perimetriyum tabakalarindan
eksprese edildigi tespit edildi. Ostrus sikluslari karsilastirildiginda metdstrus-didstrus
doéneminde ekspresyonun diger donemlere gére daha fazla arttigi saptandi. MUC16'nin
ekspresyonu, metostrus-diostrus doneminde kornu uteri'de goézlendi. Bu calismada
MUC1 ve MUC16'nin kopeklerin uterus dokusundan eksprese edildigi ve salinimlarinin
hormonlardan etkilendigi tespit edildi.
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In this study, MUC1 and MUC16 expressions in uterus tissues of Kangal or Kangal cross-
bred bitchs in proestrus, metestrus-diestrus and anestrus sexual periods were
investigated by immunohistochemical method. Uterus tissues of 15 healthy and owned
Kangal or Kangal cross-bred bitches aged 3-6 years were used in the study. The biches
were divided into 3 groups according to sexual cycle periods as proestrus (n=5),
metestrus-diestrus (n=3) and anestrus (n=7). As a result, MUC1 was found to be
expressed in both cornu and corpus uteri epithelial cells, crypt epithelial cells, uterus
gland epithelial cells, stratum vascularis, myometrium and perimetrium layers in uterus
of bitches. When estrus cycles were compared, it was found that expression increased
more in the metestrus-diestrus period compared to other periods. Expression of MUC16
was observed in the cornu uteri during the metestrus-diestrus period. In this study,
MUC1 and MUC16 were determined to be expressed in the uterus tissue of bitches and
their expressions were found to be affected by hormones.
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1. INTRODUCTION

The estrus cycle is characterised by morphological changes occurring in the ovary,
uterus and vagina (Goldman et al., 2007). In mammals, the uterus is a complex and dynamic
organ with very important functions as a habitat from implantation of the embryo during
pregnancy until birth. During the sexual cycle, many structural differences are observed in the
entire uterine, especially in the endometrium, with the effect of sex hormones (Dekel et al.,
2010). These structural differences play a crucial role in the regulation and maintenance of
implantation and pregnancy (Nikas et al., 2000).

Mucus, which has a slimy and viscous structure, is released by gland epithelial cells and
goblet cells. Mucus consists of water, various salts, lipids and glycoproteins. Mucus also
contains mucins (MUC) (Bansil et al., 1995). Mucins are glycoprotein aggregates consisting of
high amounts of carbohydrates, released from the apical surface of epithelial cells in many
systems (Rachagani et al., 2009), especially the apical surface of polarised epithelial cells in
the tracheobranchial, gastrointestinal, reproductive system and eyes (Yin and Lloyd, 2001). It
was first found on the apical surface of the uterus epithelium in 1980 (Mullins et al., 1980) in
a study with pigs. In addition, both in vivo (Braga and Gendler, 1993) and in vitro (Pimental et
al., 1996) studies reported MUCL1 expression in the mouse uterus tissue.

Although the secretion of MUCs varies according to the organ, their main functions are
to protect against bacteria, drugs, toxic substances, digestive enzymes and acids (Hattrup and
Gendler, 2008). In addition to these functions, it also has very important functions, especially
in the reproductive system, such as protection against pathogens (Argueso et al., 2003),
implantation and healthy realisation and maintenance of pregnancy (Meseguer et al., 2001).

MUC1 expression in uterus tissue was first reported in human endometrium (Arklie et
al., 1981). In later studies, MUC1 expression was reported in many species such as mouse
(McGuckin et al., 1998), rodent (Hewetson and Chilton, 1997), pig (Stenner and Crawford,
1999) and baboon (llekis et al., 1997). It was reported that MUC1 played an important role in
embryo implantation (Hewetson and Chilton, 1997), was affected by estrogen and
progesterone hormones and these hormones increase MUC1 expression (McGuckin et al.,
1998). MUC16, similar to MUC1, has protective functions against pathogens by forming a
tissue barrier specific to the organ in which it is located and facilitating blastocyst attachment
in pregnancy (Argueso et al., 2003).

In this study, it was aimed to investigate the release of MUC1 and MUC16, which were
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known to have protective and supportive effects in the uterus tissues of Kangal or Kangal
cross-bred bitches in proestrus, metestrus-diestrus and anestrus sexual cycle periods and
whose expression was reported in the reproductive system of many species, by

immunohistochemical method.

2. MATERIALS AND METHODS
2.1. Ethical Approval
All experiments were approved by Kafkas University Ethics Committee for animal

experiments (Approval no: KAU-HADYEK/2016-009).

2.2. Animal Material

In the study, 15 healthy Kangal or Kangal cross-bred and owned bitches aged 3-6 years,
which were brought to Kafkas University Faculty of Veterinary Medicine, Department of
Obstetrics and Gynaecology for ovariohysterectomy (OH), were used. The bitches were
routinely examined for pregnancy before the operation. Detailed clinical examinations were
carried out in order to determine that the bitches that were found to be non-pregnant were
healthy and OH was performed after fasting for at least 12 hours before the operation.

Vaginal cytology was performed to determine the sexual cycle periods of the bitches
before the operation. Cytological samples were taken from the vagina tissue with the help of
speculum and two preparations were prepared. After the preparations were stained with
giemsa stain used in the laboratory, the cell profile was examined under light microscope and
the cycle periods of the dogs were determined. The bitches were divided into 3 groups
according to sexual cycle periods as proestrus (n=5), metestrus-diestrus (n=3) and anestrus
(n=7).

Before the operation, the bitches were anaesthetised by subcutaneous injection of
atropine at a dose of 0.04 mg/kg, followed by intramuscular administration of xylazine at a
dose of 12 mg/kg and deep intramuscular administration of ketamine HCI at a dose of 10-20
mg/kg. The uterus tissue along the median line of the operation was removed completely after
appropriate ligatures were placed. After this procedure, the peritoneum, muscles and skin
were sutured separately and the area was bandaged. Antibiotic treatment was applied for 7

days to prevent complications.
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2.3. Histological Procedure

The uterus tissues were fixed in 10% formalin for 48 hours. After fixation, the samples
were processed for routine histological protocols and embedded in paraffin. The tissue
sections were taken at thickness of 5 um from the paraffin blocks prepared and stained with

Crossman'’s triple staining for histological examination (Crossman, 1937).

2.4. Immunohistochemical Procedure

The streptavidin biotin peroxidase complex method was applied in the uterus tissue.
Sections of 4-5 um thickness were collected on adhesive slides. The sections were processed
in citrate buffer solution (ph 6.0) for 10 min in a microwave oven at 700 watts. Then, tissues
kept on hold in 3% hydrogen peroxide (H202) for 15 min. The blocking solution A was dripped
to prevent the nonspecific binding by IHC Kit. Sections were incubated with MUC1 primary
antibody (ab104978, Abcam, Cambridge, MA 02139-1517 USA, 1/250 dilution), MUC16
primary antibody (ab133419, 1/500 dilution) were applied on the sections in a humid
environment at the ambient temperature for 1 h. Seconder antibody and after streptavidin
was dripped on the sections for 30 min. The 3,3’-Diaminobenzidine tetrahydrochloride (DAB)
used as chromogen for 10 min then Mayer’s hemotoxilen was used for the background
staining. Rabbit serum without primer antibody served as the negative control. Sections were
evaluated using research microscope (Olympus BX51, Tokyo, Japan). Evaluation of
immunoreactivity of MUC1, and MUC16 were scored. Immunoreactive cells were categorized

as having negative, mild, moderate, and intensive.

3. RESULTS AND DISCUSSION
As a result of vaginal cytology performed to determine the sexual cycle periods of the
bitches before the operation, dense erythrocytes and nucleated or non-nucleated superficial
cells were observed during the proestrus period (Figure 1a). Increased neutrophil
granulocytes, parabasal cells were found in the metestrus-diestrus stage (Figure 1b) and

parabasal and intermedier cells were found in the anestrus stage (Figure 1c).
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Figure 1. Vaginal cytology in bitchs. a: proestrus: erythrocytes (black arrows), nucleated
superficial cell (red arrow) and non-nucleated superficial cells (stars), b: metestrus-diestrus:
neutrophil granulocytes (black arrows), parabasal cell (white arrow) c: anestrus: parabasal cell

(white arrow) and intermedier cells (red arrow). Giemsa staining.

The estrus cycle in the bitches consists of proestrus, estrus, metestrus-diestrus and
anestrus periods. Hormonal changes in the estrus cycle also cause morphological changes in
the structure of the uterus (Goldman et al., 2007). The endometrial stroma gains an
oedematous appearance in proestrus period when sexual desire begins due to the increase in
estrogen hormone. In cross-sections, the lumen looks like an X. In the endometrium, surface
epithelial cells proliferate and form superficial recesses into the stroma to create crypts.
Increased capillary hyperaemia is associated with extravasation of erythrocytes into the lumen
(Van Cruchten et al., 2004). In the study, proliferation of surface epithelial cells, glandular
epithelial cells and crypts were detected in the endometrium of both the cornu uteri and
corpus uteri in the proestrus period. Thickening of the endometrium due to increased
proliferation was observed. In addition, hyperaemic appearance was also noted in the blood
vessels. Thickening due to increased muscle cell proliferation was observed in the
myometrium. At this stage, the mucosal layers were extremely oedematous and thick (Figure
2a, 2b).

In the metestrus-diestrus period, progesterone hormone expression is at the highest
level. Especially in early diestrus, the endometrium and myometrium reach the highest

thickness and cellular density (Galabova et al., 2003). At this stage the female accepts the
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male. At the beginning of this stage, mucous gland epithelium and surface epithelium acquire
high characteristics. The number and secretion of basal glands increases. At the same time,
the thickness of the endometrium increases due to increased vascularisation (Wick and Kress,
2002; Vermeirsch, 2001). In the metestrus-diestrus period of this study, the crypts and glands
of uterus in the endometrium layer of the cornu and corpus uteri were observed to be
extremely enlarged and voluminous. Thickening of the endometrium layer was detected with
increasing size. Similarly, the thickness of the layers of the myometrium and perimetrium was
also significantly increased. In the stratum vascularis layer, hyperaemia of the blood vessels
was observed and their width was extremely increased (Figure 2c, 2d).

If fecundation does not occur, the progesterone level drops rapidly and the anestrus
period begins. At this stage, epithelial cells start to take cubic shape. The number of crypt and
secretory epithelial cells and the secretions of the uterus glands are reduced (Barrau et al.,
1975). The endometrium and myometrium are completely atrophic. All compartments of
uterus result in reduced cellular cytoplasm and high nuclear density (Rehm et al., 2007). In the
study, it was observed that the growth and enlargement seen in the metestrus-diestrus phase
in the anestrus phase gradually weakened in this phase. It was found that the lumen was more
enlarged in the anestrus stage and the thickness of the endometrium and myometrium layers
decreased due to atrophy. The epithelial layer was extremely thin and the crypts and uterus
glands were reduced in size. In addition to the reduction of hyperaemia in the blood vessels,

a narrowing of their width was also noted (Figure 2e, 2f).
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Figure 2. The histological structure of the corpus and cornu uteri in sexuel cycle of bitches.
corpus uteri (a) and cornu uteri (b) in proestrus; corpus uteri (c) and cornu uteri (d) in

metestrus-diestrus; corpus uteri (e) and cornu uteri (f) in anestrus. Crossman’s Triple Staining.

Mucins with glycoprotein content are very important for embryo implantation
(Meseguer et al., 2001). In addition, it was reported that mucins also play a protective role by
acting as a barrier against enzymatic and microbial attacks (Jentoft N., 1990). It was reported
that MUC1 is expressed from the cervix epithelium as well as the uterine epithelium and
facilitates the movement of sperm and controls bacterial passage. Deficiency or loss of MUC1
secretion from the surface epithelium of the endometrium has been shown to impair
implantation in the uterus of mice (Surveyor et al., 1995) and pigs (Bowen et al., 1996). It was
reported that implantation of the embryo into the uterus was not possible when mucins were
removed enzymatically from the apical surface of the uterine epithelium (De Souza et al.,
1999).

MUC1 expression was reported to be regulated by estrogen, progesterone and
glucocorticoids (Dharmaraj et al., 2010). It was reported that the expression of MUC1 is
increased in mice during proestrus and estrus periods by hormonal effect (Arklie et al., 1981;

Meseguer et al., 2001). In our study, it was found that the release of MUC1, which was
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detected in the proestrus period, increased in the metestrus-diestrus period. Moderate MUC1
expression was also detected in the surface epithelial cells, crypt epithelial cells, uterus gland
epithelial cells, myometrium and perimetrium layers of the endometrium layer of the corpus
uteri during the proestrus period (Figure 3a). In the cornu uteri, moderate MUC1 expression
was found in the crypt epithelial cells, uterus gland epithelial cells, myometrium and
perimetrium, and intensive MUC1 expression was found in blood vessels in the stratum
vascularis (Figure 3d). Intensive MUC1 expression was observed in surface epithelial cells of
the corpus uteri, crypt epithelial cells, uterus gland epithelial cells, myometrium, stratum
vascularis and perimetrium during the metestrus-dioestrus phase (Figure 3b). It was found
that MUC1 expression was intensive in the stroma of the endometrium of the cornu uteri near
the lumen, crypt epithelial cells and uterus gland epithelial cells, and moderate expression was
noted in the blood vessels of the stratum vasculare (Figure 3e). In the anestrus period,
moderate MUC1 expression was observed in the stroma cells and crypt epithelial cells close
to the lumen of the endometrium in the corpus uteri, while no reaction was observed in other
layers (Figure 3c). In the cornu uteri, a mild reaction was observed in the crypt epithelial cells
in the endometrium, while MUC1 expression was not observed in the other layers and blood

vessels in the stratum vasculare (Figure 3f).

Figure 3. Expression of MUCL1 in the bitch uterus during sexual cycle. corpus uteri (a) and cornu
uteri (d) in proestrus; corpus uteri (b) and cornu uteri (e) in metestrus-diestrus; corpus uteri
(c) and cornu uteri (f) in anestrus. Uterus epithelial cells (black arrow), crypt epithelial cells
(white arrow), uterus gland epithelial cell (blue arrow), blood vessel (stars).

Immunohistochemical Staining.
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MUC16, also known as CA125 antigen, is the largest of the mucins known to date with
a molecular weight of 2.5 MDa and a length of 22,152 amino acids (Perez et al., 2008). MUC16
is involved in barrier formation on the surface of epithelial cells (Dharmaraj et al., 2010). In
human endometrium, MUC16 was reported to be expressed on the surface of luminal
epithelium and glandular epithelium throughout the menstrual cycle (Gipson, 2008). In
gynaecological practice, MUC16 serum levels are used as a tumour marker in ovarian cancer
(Babic et al., 2017). In addition to the insufficiency of literature data on the relationship
between MUC16 expression and reproductive outcome, it was reported that it acted as a
chemical barrier to protect the epithelium against harmful environmental conditions and
pathogens in the tissue where it was located (Felder et al., 2014; Haridas et al., 2014). Muc-
16 expression was detected only in the cornu uteri during the metoestrus-dioestrus period.
Similar to other cycle periods, MUC16 expression was absent in the corpus uteri (Figure 4a).
MUC16 expression was found to be intensive in the endometrium of the cornu uteri and mild

in the blood vessels in the stratum vasculare (Figure 4b).

Figure 4. Expression of MUC16 in the bitch uterus in metestrus-diestrus. corpus uteri (a) and

cornu uteri (b). Endometrium (E), blood vessels (stars). Immunohistochemical Staining.

The absence or persistence of pregnancy requires a combination of several reasons to
be considered. In this study, immunohistochemical expressions of MUC1 and MUC16 were
analysed in estrus cycles of bitches and it was observed that MUC1 was released in all sexual
cycle periods. MUC1 was found to be expressed in the surface epithelium of both cornu and

corpus uteri, crypt and uterus gland epithelium, stratum vasculare, myometrium and
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perimetrium layers in bitches uterus tissue. It was noted that its secretion increased during
metestrus and decreased during anestrus. MUC16 was found to be expressed in the cornu
uteri during the metestrus-diestrus period. In the literature, the importance of mucins in
facilitating implantation, protecting against bacterial damage and ensuring healthy continuity
of pregnancy is mentioned. In our study, the increase in the release of MUC1 and MUC16,
especially in the metestrus period, observed that mucins were affected by hormones. Our
results also demonstrated the importance of mucins in implantation and pregnancy.

We believe that our study may provide a different perspective in addition to the
existing criteria in the evaluation of complications occurring during pregnancy in different

animal species, especially in veterinary medicine.
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RORA (RAR-Related Orphan Receptor Alpha) steroid ile iliskili genleri transkribe ederek
Ostrojen sentezini diizenler. Yavru biyUklGgl, ostrojen senteziyle iliskili 6nemli bir
Ureme Ozelligidir. Bu nedenle RORA geni ile koyun yavru biyuklGga arasindaki iliskinin
arastiriimasi kritik 6nem tasimaktadir. Bu calismada, RORA adi verilen bir gende 23 baz
cifti nikleotid dizilim mutasyonu ve bu mutasyonun koyun yavrularinin verimliligi
Uzerindeki etkisi arastirilmistir. Bu ¢calismada 35 disi Bafra koyununun RORA geninin
intron 1'inde 23 bp'lik bir niikleotid dizi mutasyonu bulunmustur. Calismaya katilan 35
ornegin her birinden 10 ml siit toplanmistir. DD genotipinin yavru buytklGgu, ikinci
dogan yavru biyikliginde ID genotipinden ve Il genotipinden 6nemli dlglide daha
yuksek saptanmistir (p>0.05). Kombine genotipler ile ortalama yavru bayuklGgl
arasindaki iliski, homozigot (DD) genotipli koyunlarin heterozigot (ID) genotipli
koyunlardan daha biyuk kuzulara sahip oldugunu gostermistir. Birinci ve ikinci
yavrulardaki cogul gebelik oranlari, ortalama 6li dogum oranindan daha yiksek
saptanmistir (p> 0.05). Ozetlemek gerekirse, bu calisma RORA geninin islevi ve Bafra
koyunlarinin islahti ile ilgili daha ileri arastirmalar igin teorik referanslar saglamistir. 23-
bp indel varyantlari, MAS (marker destekli seleksiyon) islahinda koyunlarin birinci ve
ikinci dogan yavrularinin biyiikligu icin molekiler belirtecler olarak kullanilabilir.
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RORA (RAR-Related Orphan Receptor Alpha) regulates estrogen synthesis by
transcribing steroid related genes. Litter size is an important reproductive trait
associated with estrogen synthesis. it is critical to investigate the relationship between
the RORA gene and sheep litter size. In this study, a 23 base pair nucleotide sequence
mutation in a gene called RORA and the effect of this mutation on the productivity of
sheep offspring were investigated. In this study, a 23 bp nucleotide sequence mutation
was found in intron 1 of the RORA gene in 35 female Bafra ewes. Ten ml of milk was
collected from each of the 35 samples. The litter size of the DD genotype was
significantly higher than the ID genotype and the Il genotype in the second born litter
size (p> 0.05). The relationship between combined genotypes and average litter size
showed that ewes with homozygous (DD) genotype had larger lambs than ewes with
heterozygous (ID) genotype. Multiple pregnancy rates in the first and second litters
were higher than the average stillbirth rate (p> 0.05). To summarize, this study provided
theoretical references for further research on the function of RORA gene and breeding
of Bafra sheep. The 23-bp indel variants can be used as molecular markers for the size
of first and second born offspring of ewes in MAS (marker assisted selection) breeding.
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1. INTRODUCTION

Sheep breeding is an important aspect of animal husbandry in Turkey due to the
country's climatic conditions, topography, and socio-cultural structure. Crossbreeding studies
were initiated in 1982 at Bafra Karakoy Agricultural Enterprise to combine the high fertility
and milk yield characteristics of Bafra sheep Karayaka and Sakiz breeds. As a result, Chios x
Karayaka G1 crosses were obtained and bred among themselves to create a new breed called
Bafra sheep, which has approximately 75% Chios and 25% Karayaka genotype (Yakan & Unal,
2010).

Bafra sheep is primarily cultivated in Central and Western Black Sea regions, Central
Anatolia, Eastern Anatolia, Aegean, and Mediterranean regions. This breed has high
prolificacy, which is inherited from the Sakiz sheep breed. Studies have shown that the litter
size of Bafra ewes ranges between 1.78 and 2.20, while the litter size of Akkaraman ewes is
between 1.20 and 1.30 (AKCAPINAR et al., 2008). Overall, Bafra sheep has become an
important breed in Turkey due to its unique characteristics and adaptability to different
regions.

In order to improve reproductive performance in sheep breeding, various strategies
can be applied, such as selecting for traits that are correlated with fertility and using
reproductive technologies such as artificial insemination and embryo transfer. However, it is
important to note that reproductive traits often have low heritability values, which means that
genetic selection may have limited impact in the short term. Nevertheless, by implementing
long-term breeding programs and focusing on selecting for other important traits such as milk
yield, body weight, and disease resistance, it may be possible to indirectly improve
reproductive performance in the herd. Additionally, proper nutrition, management practices,
and veterinary care can also play a significant role in improving reproductive efficiency and
overall productivity in sheep farming.

The retinoic acid receptor-related orphan receptors (ROR) are a subfamily of nuclear
receptors encoded by the RORA-C (or NR1F1-3) genes. These receptors play important roles
in various physiological processes such as metabolism, development, and immunity. Nuclear
receptors are ligand-dependent transcription factors that translate endocrine and dietary
signals into differential gene expression patterns. Although an endogenous ligand for RORs
has not been unequivocally confirmed, intermediates and metabolites of cholesterol

metabolism have been proposed as potential candidates. RORs have been implicated in a
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range of diseases, including autoimmune disorders, metabolic disorders, and cancer, making
them potential therapeutic targets (Jetten & Cook, 2020).

The AF2 domain is a highly conserved region among nuclear receptors and is
responsible for the ligand-dependent transcriptional activation of target genes. Upon binding
of a ligand to the LBD, a conformational change occurs that results in the recruitment of co-
activator proteins to the AF2 domain, leading to the initiation of transcription. Co-repressor
proteins, on the other hand, are recruited to the AF2 domain in the absence of a ligand,
leading to the repression of target gene transcription. The AF1 domain, located in the N-
terminus, is less conserved and has been shown to be involved in ligand-independent
transcriptional activation, protein-protein interactions, and receptor dimerization. The hinge
region, located between the DBD and LBD, plays a role in facilitating the movement of the
receptor between the cytoplasm and nucleus and is also involved in receptor dimerization.
Overall, the structural features of nuclear receptors allow for precise and regulated
transcriptional responses to a variety of endocrine and dietary signals. (Y. Zhang et al., 2015).
Recent studies have shown that RORs play a critical role in regulating lipid and glucose
metabolism, making them potential targets for the treatment of metabolic disorders such as
obesity and type 2 diabetes. RORs have also been implicated in the regulation of the immune
system, with RORyt playing a key role in the differentiation of Th17 cells, which are involved
in autoimmune and inflammatory diseases such as multiple sclerosis and rheumatoid arthritis.
In addition, RORs have been linked to cancer, with RORa and RORyt both showing both
oncogenic and tumor-suppressive roles depending on the cancer type. The identification of
ROR ligands with therapeutic potential has led to the development of several ROR-targeting
drugs, some of which are currently in clinical trials (Marciano et al., 2014).

RORA has also been linked to neurodevelopmental disorders such as autism spectrum
disorder (ASD) and intellectual disability (ID). Several studies have reported altered RORA
expression in individuals with ASD and ID, and genetic variants in RORA have been associated
with an increased risk of developing ASD. RORA has been shown to regulate the expression of
genes involved in synapse formation and function, neuronal migration, and differentiation,
which are all critical processes in neurodevelopment. Furthermore, RORA has been implicated
in the regulation of the immune system, and dysregulation of RORA expression has been
linked to autoimmune diseases such as systemic lupus erythematosus (SLE) and rheumatoid

arthritis (RA) (Sarachana & Hu, 2013). In addition to its potential role in animal fertility and
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infertility, RORA has also been implicated in a variety of other physiological processes. For
example, it has been shown to play a role in lipid and glucose metabolism, and its
dysregulation has been linked to the development of obesity and type 2 diabetes. RORA has
also been found to be involved in the regulation of inflammatory responses and autoimmune
diseases, such as rheumatoid arthritis and multiple sclerosis. Moreover, recent studies have
suggested that RORA may have a role in regulating the sleep-wake cycle, with dysregulation
of RORA expression leading to sleep disorders. Thus, RORA is a promising target for the
development of therapeutics for a wide range of diseases and disorders (Findlay et al., 2010).

Marker-assisted selection (MAS) is a breeding method that uses genetic markers, such
as single nucleotide polymorphisms (SNPs), to identify and select animals with desirable traits.
This method can help to accelerate the breeding process and increase the accuracy of
selection, particularly for traits that are difficult to measure directly or have low heritability.
In sheep breeding, MAS has been used to improve a variety of traits, including reproductive
performance, wool quality, and meat quality. For example, several studies have identified
SNPs associated with litter size and other reproductive traits in sheep, which can be used to
select animals with higher fertility.

In addition to MAS, other molecular breeding technologies, such as genomic selection
and gene editing, have also shown promise in improving the hereditary character of sheep.
These methods can help to identify and manipulate specific genes that affect desirable traits,
allowing for more targeted and efficient breeding.

Overall, the development of molecular marker technology has provided new
opportunities for improving the genetic potential of sheep and other livestock species, leading
to more efficient and sustainable animal production systems (Platten et al., 2019). SNP (Single
Nucleotide Polymorphism), CNV (copy number variation), and indel (insertion/deletion) are
the most common MAS methods. Indel is gradually becoming a common method in MAS that
is widely used for breeding because it is easily and quickly identified (Hui et al., 2020). To sum
up, RORA is a nuclear receptor that plays a crucial role in various physiological processes,
including circadian rhythm, neuronal cell development, and immune cell differentiation. It is
also linked to several pathologies, including autoimmune, inflammatory, and metabolic
diseases. RORA has been identified as a potential candidate gene that may affect animal
reproductive traits, and its expression has been found to regulate the synthesis of androgens

and estrogens. In addition, various MAS methods, such as SNP, CNV, and indel, have been
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used to identify molecular markers associated with sheep reproductive traits, providing a

foundation for future research into the functions of RORA (Wang et al., 2020).

2. MATERIALS AND METHODS

10 ml of milk was collected from each of the 35 samples participating in the study. DNA
was obtained from all samples using a commercial DNA extraction kit (invitrogen) according
to the manufacturer's protocol.

The Rora gene 23bp indel variant were genotyped in all the subjects by the polymerase
chain reaction analysis. The total reaction mixture (20 ul) contained 2 ul of genomic DNA (10
ng/ul), 1 ul of each primer (10 uM), 1 ul of d NTP mix (10 uM), 1.5ul MgCl?, and 0.2 ul Taq (1
units of Tag DNA polymerase) and 13.3 ul ddH20. A set of primers, P1-rs604927153 Intron 1
F1: GGATGGGGCTTGGTGGATTA and R1: CAGGTGGTGAGCCATCTTGG was used to amplify the
Rora gene inton 1 variant 23 bp indel site.

The amplified products were carried out by electrophoresis using a 2.5% agarose gels
stained with ethidium bromid. The insersion alleles yielded 195 bp. The deletion allele gave a
band of 172 bp. All of the samples were taken and reworked. No difference in results was

observed and no bias in genotyping.

2.1. Statistical Analysis

SPSS v22 for Windows (IBM Corp., Armonk, NY, USA). Categorical variables are
presented as n (percentage frequency) and continuous variables as meantstandard deviation.
Chi-square test was used for comparisons of categorical data. P values less than 0.05 were

considered statistically significant.

3. RESULTS

The study included 35 female Bafra sheep. Descriptive data of these sheep are given

in Tablel.
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Table 1. Descriptive data

Parameter Female Bafra sheep n:35
Mean age X+SD 3.02+0.92
Body height (cm) XtSD 71.66+3.52
Hip height (cm) X+SD 72.17+3.84
Hip width (cm) X+SD 20.49+1.56
Abdominal circumference (cm) X£SD 95.69+12.52
Chest circumference (cm) XtSD 89.74+7.33

available n (%) 3(08.57)
History of mastitis none n (%) 32 (91.43)

DD 21 (60.00)
RORA_23bp_indel
genotype frequencyn DI 13 (37.14)
(%)

1l 1(02.86)
RORA_23bp_indel D 55 (78.57)
allele frequency n (%) | 15 (21.43)

Average multiple pregnancy 2.14+1.26
2021 (1st parity) _

+

X+SD Average stillbirth 1.74+0.56

Average lamb weight (kg) 3.71+0.76

Average multiple pregnancy 2.14+1.24
2022 (2nd parity) Average stillbirth 1.80+0.53
X1SD

Average lamb weight (kg) 4.06+0.69

The relationship between genotype frequencies and the number of pregnancies in the

first and second litterings was evaluated in Table 2.

Table 2. Relationship between genotype frequencies and number of pregnancies in thefirst
and second litter

Genotype n
Parity L nces B oi i x2 oF P
1. parity Singular 7 4 0
Plural 14 9 1 0.496 2 0.780
2. parity Singular 7 4 0
Plural 14 9 1 0.496 2 0.780

There was no significant relationship between genotype frequencies and number of

pregnancies in both the first and second litters.
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Stillbirth averages and lamb average weights in the first and second calving were

evaluated according to genotype frequencies in Table 3.

Table 3. Comparison of stillbirth averages and lamb average weights according togenotype

frequencies in the first and second calving

. Genotype
Parity DD DI r P
. stillbirth averages 1.78 2.00 2.00 0.083
1. parity lamb average weights 3.64 3.90 3.80 0.514
stillbirth averages 1.83 1.85 2.00 0.848
2. parity lamb average weights 4.23 3.89 3.65 0.442

There was no significant difference between the mean stillbirths and mean lamb

weights according to genotype frequencies in the first and second calving.

Il IDIDDDDD ID DDDDDD M

bp
500

400
bp 300
195 200
172 150

Figure 1. Genotyping of primer pair P1 23-bp indel deter- mined by PCR amplification (3.5 %

agrose gel). Note: Il, inser- tion/insertion. ID: insertion/deletion; DD: deletion/deletion.

4. DISCUSSION

Bafra sheep is a crossbreed of Chios (75%) and Karayaka (25%) sheep breeds. Body-
color is white and covered with fleece. Black spots are seen around the mouth, eyes, and ears.
They are generally raised in the middle of the Black Sea Region and are well suited to the harsh

climate, poor pasture, and severe climatic conditions. Lambs of Bafra breeds are grown for
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meat production .Average live weight is 62 kg, height at withers 68 cm, body length 71 cm
(Yakan & Unal, 2010).

Sheep play a vital role in the livestock industry, and improving their growth and
reproductive traits is essential for efficient breeding. Increasing litter size is particularly
important for the sheep industry. Previous research has suggested that the RORA gene, which
regulates sex hormones and is associated with autism, may also influence animal fertility.
However, few studies have explored the relationship between sheep genetic mutations and
litter size. Therefore, the aim of this study was to identify the RORA gene as a potential
molecular marker for further research, which could lead to the use of MAS in sheep breeding.
The study identified five transcript variants of the RORA gene in sheep, and it was found that
different variants were related to the development of sheep tuberculosis and the protective
immune response to infection. The RORA gene was found to be expressed in various tissues,
including the testis, kidney, fat, cerebellum, liver, as well as normal breast, prostate, and
ovarian epithelial cells (Jetten & Ueda, 2001). The RORA gene is known to regulate the
expression of genes associated with autism spectrum disorder (ASD), including A2BP1,
CYP19A1, HSD17B10, ITPR1, NLGN, and NTRK2. Among these, CYP19A1 and HSD17B10 are
responsible for the conversion of androgens to estradiol, crucial for the growth of follicles and
development of oocytes. Thus, RORA plays a critical role in regulating steroid metabolism in
sheep, which affects the levels of androgens and estrogens. Downregulation of CYP19A1 and
HSD17B10 due to reduced RORA expression can result in decreased levels of androgens and
estrogens in sheep. (Lardone et al., 2017).

There are no studies on Bafra sheep and genotyping in the literature. For this reason,
this study is important in terms of being the first study in the literature.

A research study was conducted to investigate the potential association between the
Inhibin BB Gene Exon 2 region and FSHB gene Exon 3 region with offspring production in
Akkaraman and Bafra Sheep Breeds. The results of the study revealed that no significant
correlation was found between the identified polymorphisms in INHBB and FSHB genes and
offspring production in either Bafra or Akkaraman sheep (Unlusoy & Ertugrul, 2016).

In a study conducted by Zhang et al., a polymorphism was identified in exon 3 of the
FSHB gene in goats, resulting in a change from glutamine (GIn) to arginine (Arg). The genotypes
of this polymorphism were denoted as AA, AB, and BB in four goat breeds, and it was found

to have a significant effect on litter size. Additionally, Chu et al. discovered a SNP at the intron
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of the INHBB gene in prolific Hu sheep, and the genotypes of this SNP were classified as AA,
AB, and BB. Their results indicated that the BB genotype had a significant impact on litter size
in comparison to the AA genotype (C. Y. Zhang et al., 2011).

A study analyzing genetic polymorphism in Turkish domestic sheep breeds using
microsatellite analysis found that Turkish Merino had the highest level of heterozygosity. The
shortest genetic distance was observed between Sakiz and Morkaraman breeds, indicating a
close genetic relationship between these two breeds. In contrast, the farthest genetic distance
was found between Turkish Merino and lvesi breeds, suggesting a greater genetic distance
between these two breeds (Yildiran & Cakir, 2012).

Yang et al. conducted a study on 532 female Australian White Sheep and identified a
23-bp nucleotide sequence mutation in intron 1 of the RORA gene. The locus had a
polymorphic information content (PIC) value of 0.219. The ID genotype was found to have a
significantly better second born litter size compared to the Il and DD genotypes (p<0.05), and
the ID genotype was dominant in relation to the third born litter size (p<0.05). The study also
revealed that sheep with heterozygous (ID) genotypes had larger litters on average compared
to homozygous (DD and Il) genotypes (Yang et al., 2022).

Our study found a higher frequency percentage of DD genotype compared to both ID
and Il genotypes in RORA_23bp_indel. This finding is consistent with previous studies in the
literature. Additionally, our study also found a low frequency of Il genotype, which is
consistent with other studies. When evaluating the RORA_23bp_indel allele frequency, we
observed a higher frequency of the D allele compared to the | allele.

Our study did not find any statistically significant association between genotype
frequencies and the number of pregnancies in the first and second litters. However, there was
a higher number of multiple pregnancies compared to singleton pregnancies. Interestingly,
although not statistically significant, the DD, ID, and Il genotypes were more frequent in
multiple pregnancies compared to singleton pregnancies. These findings suggest a potential
association between RORA_23bp_indel genotype and multiple pregnancies in sheep, which
warrants further investigation.

The non-significant results in our study regarding genotype frequencies may be
attributed to the limited sample size. Thus, we propose that our study can serve as a

preliminary groundwork for future research with larger sample sizes.
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5. CONCLUSION

The non-significant results in genotype frequencies in our study could be attributed to
the limited sample size. Therefore, we propose that our study can serve as a preliminary
investigation and recommend conducting future studies with larger sample sizes to confirm
our findings.

Author contributions: SY and RA designed the experiment, performed the experiments
and drafted the manuscript. SMU and RA contributed to the experimental studies and drafted
the manuscript. All authors reviewed and approved the final manuscript.

Conflict of interest disclosure: The authors declare that they have no conflict of interest

Acknowledgement

No financial support was received for this study.

Conflict Of Interest

The article authors declare that there is no conflict of interest between them.

Author’s Contributions

The authors declare that they have contributed equally to the article.

REFERENCES

Akcapinar, H., Atasoy, F., Yakan, A., & Ugurlu, M. (2008). Bafra koyunlarinda bazi meme 6zellikleri ve kuzularda
blylme ile bu o6zelliklerin farkli st kontrol yontemleriyle tespit edilen sit verimi ve sagim 6zellikleriyle
fenotipik korelasyonlari. Ankara Universitesi Veteriner Fakiiltesi Dergisi, 55(2), 117-124.

Findlay, J. K., Liew, S. H., Simpson, E. R., & Korach, K. S. (2010). Estrogen signaling in the regulation of female
reproductive functions. Fertility Control, 29-35.

Hui, Y., Zhang, Y., Wang, K., Pan, C., Chen, H., Qu, L., Song, X., & Lan, X. (2020). Goat DNMT3B: An indel mutation
detection, association analysis with litter size and mRNA expression in gonads. Theriogenology, 147, 108—
115.

Jetten, A. M., & Cook, D. N. (2020). (Inverse) Agonists of retinoic acid—related orphan receptor y: regulation of
immune responses, inflammation, and autoimmune disease. Annual Review of Pharmacology and
Toxicology, 60, 371-390.

Jetten, A. M., & Ueda, E. (2001). The ROR nuclear orphan receptor subfamily: critical regulators of multiple

biological processes.

47



Ustaoglu M. S., Aci R. & Yigit S. / Caucasian Journal of Science, 10(1), (2023), 38-48

Lardone, M. C., Argandofia, F., Flérez, M., Parada-Bustamante, A., Ebensperger, M., Palma, C., Piottante, A., &
Castro, A. (2017). Overexpression of CYP19A1 aromatase in L eydig cells is associated with steroidogenic
dysfunction in subjects with S ertoli cell-only syndrome. Andrology, 5(1), 41-48.

Marciano, D. P., Chang, M. R., Corzo, C. A., Goswami, D., Lam, V. Q., Pascal, B. D., & Griffin, P. R. (2014). The
therapeutic potential of nuclear receptor modulators for treatment of metabolic disorders: PPARy, RORs,
and Rev-erbs. Cell Metabolism, 19(2), 193-208.

Platten, J. D., Cobb, J. N., & Zantua, R. E. (2019). Criteria for evaluating molecular markers: Comprehensive quality
metrics to improve marker-assisted selection. PloS One, 14(1), e0210529.

Sarachana, T., & Hu, V. W. (2013). Differential recruitment of coregulators to the RORA promoter adds another
layer of complexity to gene (dys) regulation by sex hormones in autism. Molecular Autism, 4(1), 1-17.

Unlusoy, I., & Ertugrul, O. (2016). The effects of exon 2 of inhibin BB gene and exon 3 of FSHB gene on litter size
in Akkaraman and Bafra sheep breeds. Kafkas Univ. Vet. Fakiiltesi Derg, 22, 771-776.

Wang, Z., Zhang, X., Jliang, E., Yan, H., Zhu, H., Chen, H., Liu, J., Qu, L., Pan, C., & Lan, X. (2020). InDels within
caprine IGF 2 BP 1 intron 2 and the 3’-untranslated regions are associated with goat growth traits. Animal
Genetics, 51(1), 117-121.

Yakan, A., & Unal, N. (2010). Meat production traits of a new sheep breed called Bafra in Turkey 1. Fattening,
slaughter, and carcass characteristics of lambs. Tropical Animal Health and Production, 42, 751-759.

Yang, Y., Hu, H., Mao, C,, Jiang, F., Lu, X., Han, X., Hao, K., Lan, X., Zhang, Q., & Pan, C. (2022). Detection of the
23-bp nucleotide sequence mutation in retinoid acid receptor related orphan receptor alpha (RORA) gene
and its effect on sheep litter size. Animal Biotechnology, 33(1), 70-78.

Yildiran, F., & Cakir, S. (2012). Analysis of genetic polymorphism with microsatellite method in Turkey local sheep
breeds.

Zhang, C. Y., Wuy, C. J., Zeng, W. B., Huang, K. K,, Li, X., Feng, J. H., Wang, D., Hua, G. H., Xu, D. Q., & Wen, Q. Y.
(2011). Polymorphism in exon 3 of follicle stimulating hormone beta (FSHB) subunit gene and its
association with litter traits and superovulation in the goat. Small Ruminant Research, 96(1), 53-57.

Zhang, Y., Luo, X., Wu, D., & Xu, Y. (2015). ROR nuclear receptors: structures, related diseases, and drug discovery.
Acta Pharmacologica Sinica, 36(1), 71-87.

48



AT g
0 At 114 a,

Year: 2023
Volume:10 Issue: 1

https://doi.org/ 10.48138/cjo.1210594

Huzurevinde Kalan Yaghlarin Saglik Algisi ile Yasam Doyumu Arasindaki iliski

The Relationship Between Health Perception and Life Satisfaction of Elderly People Living

in Nursing Homes

Nevra KARACA BIGAKCIY, Birsen ALTAY?, Alaattin ALTIN 3, Liitfi ARSLAN*

Makalenin Alani: Saghk

Makale Bilgileri

0z

Gelig Tarihi
27.11.2022
Kabul Tarihi
10.07.2023

Anahtar Kelimeler
Huzurevi

Saglik algisi

Yagsam doyumu
Yashlik
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Katilmcilarin %27.9’u kadindir. Katilimcilarin %10.1’i evli olup %81.4’(i cocuk sahibidir.
Katilimcilarin % 79.8’inin huzur evinde kalma kararlarinin kendilerine ait oldugu ve %
66.7’sinin ziyaretgisinin oldugu belirlenmistir. Katilimcilarin %72.9’unun kronik bir saglik
sorununun oldugu, %31.8’inin saghklarini kétl olarak degerlendirdigi belirlenmistir.
Katilmcilarin %13.2’si kendini ¢cok yasli olarak degerlendirirken, %17.1"i yashhgi koti bir
durum olarak degerlendirmektedir. Katilimcilarin saglik algisi 6lgek toplam puan
ortalamalari 50.21+6.40 olup, (min-max=31-65), yasam doyum olcek toplam puan
ortalamalari 14.4+4.81, (min-max=5-25) dir. Katilimcilarin herhangi bir kronik saghk
sorunu olma durumlari ve yasamak istedikleri yerler ile saglik algisi 6lcegi arasinda
istatistiksel olarak anlamh bir iliski bulunmustur (p<0.05). Katilimcilarin yasamak
istedikleri yerler, saghgini degerlendirme, yasini ve yashligi algilama durumlari ile yasam
doyum olgegi arasinda istatistiksel olarak anlamh bir iliski bulunmustur (p<0.05).
Huzurevinde yasayan yasli bireylerin saglik algilari ile yasam doyumlarinin orta diizeyde
oldugu tespit edilmistir. Huzurevinde yashlarin saghk algilari ve yasam doyumlarini
artirici sosyal faaliyetler planlanmali ve bu yéndeki calismalar arttirilmalidir.
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Accepted conducted in accordance with the descriptive research principles seeking relationship,

10.07.2023 was conducted with elderly individuals living in five nursing homes in Samsun between

Keywords March and July 2019. Sample selection was not made within the scope of the research,

Nursing home and 129 elderly individuals aged 65 and over were reached. The data of the study were

Health perception collected using the "Personal Information Form", "Health Perception Scale" and

IEJHICZ satisfaction "Satisfaction with Life Scale". The data obtained from the research were evaluated in
age

the SPSS 20.0 program. While evaluating the research data; number, percentile, T test,
One Way ANOVA, correlation and multiple regression analysis were used. 27.9% of the
participants are women. 10.1% of the participants are married and 81.4% have children.
It was determined that 79.8% of the participants made their own decision to stay in a
nursing home and 66.7% had visitors. It was determined that 72.9% of the participants
had a chronic health problem and 31.8% evaluated their health as bad. While 13.2% of
the participants consider themselves to be very old, 17.1% consider old age as a bad
condition. Participants' health perception scale total score averages were 50.21+6.40,
(min-max=31-65), and life satisfaction scale total score averages were 14.4+4.81, (min-
max=5-25). A statistically significant relationship was found between the participants'
state of having any chronic health problems and the places they want to live, and the
health perception scale (p<0.05). A statistically significant relationship was found
between the places where the participants wanted to live, their health assessment,
their age and old age perception, and the life satisfaction scale (p<0.05). It has been
determined that the health perceptions and life satisfaction of the elderly individuals
living in the nursing home are at a moderate level. Social activities that increase the
health perceptions and life satisfaction of the elderly in nursing homes should be
planned and studies in this direction should be increased.

for the size of first and second born offspring of ewes in MAS (marker assisted selection)
breeding.

1. INTRODUCTION

The increase in living standards in the world and in Turkey, developments in medicine,
decrease in infectious diseases, improvement of nutritional conditions and improvement of
hygiene conditions have been effective in prolonging the average life expectancy and
accordingly the increase in the elderly population (Elkin, 2016; Erol et al., 2016). According to
the United Nations' 2019 World Population Aging report, the population aged 65 and over has
reached 703 million 711 thousand 487 people in the world, and according to this report, 9.3%
of the world's population is composed of the elderly population. According to the data of the
Turkish Statistical Institute (TUIK) for 2020, the population of 65 and over, which is considered
as the elderly population, was approximately 6 million 193 thousand people in 2014, and
increased by 21.9% in the last five years to approximately 7 million 551 thousand people in
2019. While the proportion of the elderly population in the total population was 8.0% in 2014,
it increased to 9.1% in 2019 (TUIK, 2020).

The increase in the elderly population brings with it some health problems (Ucku &

Simsek, 2012). With the prolongation of life expectancy, diseases that occur in old age have
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also brought the quality of the years lived to the agenda. With aging, individuals experience
physical inadequacies, chronic diseases, pain and social isolation, a perception of poor health
occurs, and as a result, the life satisfaction of the elderly may be adversely affected (Boylu,

2013; ilhan et al., 2016; Kulakg! et al., 2012; Ucku & Simsek, 2012).

Individuals' personal feelings, thoughts, prejudices and expectations for their own
health are defined as health perception. Health perception is how the individual evaluates
his/her biological, psychological and social dimensions and health status in general and is a
strong indicator in health assessment. Health perception is directly related to the process of
improving the health of the individual and is one of the important criteria used in determining
the health status in recent years (Agacdiken Alkan et al., 2017; Altay et al., 2016; Cimen &
Temel, 2017; Doganay & Ucku, 2012). An individual's health status and health perception
affect life satisfaction (Arpaci et al., 2015; Kankaya & Karadakovan, 2017). Life satisfaction is
defined as the general evaluation of the quality of life according to the criteria chosen by the
individual and is expressed as the goals that the individual desires and achieves (Daglh &
Baysal, 2016; Erci et al., 2017). Life satisfaction is not the satisfaction related to any situation,
but the morale, happiness satisfaction, etc. in the whole life in general. It refers to the state
of being well in different aspects such as Since life satisfaction is related to whole life
satisfaction, it is thought that life satisfaction can be affected by various factors (Canh et al.,
2020). Life satisfaction in the elderly; Many factors affect personality traits, physical and
psychological well-being, health status, economic well-being, relations with the social
environment, methods of coping with problems, reaching goals and objectives, and meaning
attributed to life (Boylu & Giinay, 2018; Dagh & Baysal, 2016; Elkin, 2016; Kahraman et al.,
2011; Kankaya & Karadakovan, 2017; Softa et al., 2015). Feeling worthless, dysfunctional and
powerless, distressing events, conflicts, frustrations, and having poor health perception are
important determinants that can lead to a decrease in life satisfaction of individuals (Ata &
Ekinci, 2020; Elkin, 2016; Erol et al., 2016). Studies show that depression affects life
satisfaction negatively, while strong self-esteem and positive health perception affect life

satisfaction positively (Arpaci et al., 2015; Durak et al., 2010; Elkin, 2016).

In the old age, there are changes in social roles with retirement, increase in physical
losses, especially chronic diseases, economic losses and various psychosocial problems

(Kankaya & Karadakovan, 2017; Ozdemirkan et al., 2020). Despite all the efforts made to
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ensure that the elderly people live in a happy and healthy way in nursing homes, living in a
nursing home is perceived by the elderly as being removed from their family and being
unwanted, negatively affecting their expectations and outlook on life (Geng et al., 2015). It is
not an easily acceptable situation for the elderly person, who has a respectable place and
authority in the family, to be placed in a nursing home, which is a care institution outside the
family. It is a difficult phenomenon for the elderly to lose their usual status in the society and
to have to give up the life they are accustomed to at home. As older individuals start to
continue their lives under the roof of an institution, the possibilities of acquiring, recognizing
and controlling an environment that will accept and respect them disappear; The elderly
person may experience feelings of isolation, being denied, feeling useless and worthless (Altay
& Aydin, 2009). Due to all these factors, elderly individuals, who constitute a risk group in
terms of mental health, encounter more intense problems in nursing homes (Altiparmak,

2009; Birinci & Quadir, 2017).

Since it is thought that the life satisfaction of the elderly living in a nursing home is
related to the perception of health, it is of great importance to know the life satisfaction of
the elderly, their perception of health and the factors affecting both, in displaying the
behaviors of protecting and improving the health of the elderly individuals living in the nursing
home and reintegrating them into the society. Although there are studies in the literature
investigating the relationship between loneliness, depression and death anxiety variables and
life satisfaction in elderly individuals, no study examining the relationship between health
perception and life satisfaction of the elderly has been found (Elkin, 2016; Erol et al., 2016;
Kahraman et al., 2011). In old age, which is a developmental crisis period; It is very important
to evaluate the psychosocial determinants of health, such as health perception, in order to
effectively cope with the problems of old age in the nursing home, to protect and maintain
their health, to increase their quality of life and life satisfaction. In line with these inferences;
This study, which was planned in accordance with descriptive research principles, was
conducted to determine the relationship between health perception and life satisfaction of

elderly individuals living in nursing homes.

Research Questions
e [sthere a relationship between Health Perceptions and Life Satisfaction of the elderly

living in a nursing home?
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e [sthere a relationship between the scores obtained from the Health Perception scale

and the Satisfaction with Life scale and the demographic characteristics of the elderly?

2. MATERIAL AND METHOD

2.1. Type, Place and Time of Research

This study, which was carried out in accordance with the descriptive research
principles seeking relationship, was conducted between March and July 2019 with elderly
individuals living in five nursing homes affiliated to the Ministry of Family and Social Policies

in the province of Samsun.

2.2. Population and Sample of the Research

The population of the research consists of 282 elderly individuals living in five nursing
homes in Samsun. In the study, it was aimed to reach the entire universe without selecting
the sample. All individuals aged 65 and over, able to communicate, without hearing problems
and dementia, who wanted to participate in the study voluntarily and who could fully answer
the data collection form were included in the study, and the study was completed with 129

elderly individuals.

2.3. Data Collection Tools

Data collection tools; It consists of three parts, namely, “Description form”, “Health
Perception Scale” and “Satisfaction with Life Scale” and a total of 35 questions.

Introduction Form: Introductory form developed by the researcher by scanning the
literature (Arslan et al., 2016; Cevik Akyil et al., 2018); It includes questions that will determine
the socio-demographic characteristics of the participants (age, gender, department, class,
family type, family income status, working status of parents, educational status of parents,
etc.) and consists of a total of 15 questions.

Health Perception Scale: It was developed by Diamond et al. in 2007. The Turkish
validity and reliability of the HPS was made by Kadioglu & Yildiz (2012), and it is a five-point
Likert-type scale consisting of 15 items and four sub-factors. 1st, 5th, 9th, 10th, 11th and 14th
items consisted of positive statements, 2nd, 3rd, 4th, 6th, 7th, 8th, 12th, 13th and 15th items

consisted of negative statements. Positive statements were scored as “strongly agree= 5",
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“agree= 4”, “undecided= 3”, “disagree= 2", “strongly disagree=1". For negative statements,
reverse scoring was done. A minimum of 15 and a maximum of 75 points can be obtained
from the scale. Cronbach Alpha Values according to the sub-factor groups of the scale: Control
center 0.90; Self-awareness 0.91; Precision 0.91; The importance of health is 0.82. The
increase in the scoring indicates that the perception of health increases positively (Kadioglu &

Yildiz, 2012).

Life Satisfaction Scale: The Turkish validity and reliability of the scale developed by
Diener, Emmons, Larsen, and Griffin (1985) was verified by Dagh and Baysal (2016). The scale
is a self-evaluation scale consisting of 5 questions. The alpha reliability value of the scale was
determined as 0.88. In the evaluation of the scale, 5-point Likert-type evaluation, scoring
ranging from “I strongly disagree (1), | slightly agree (2), | agree moderately (3), | mostly agree
(4) and | totally agree (5)” is used. The minimum score that can be obtained from the scale is
5 and the maximum score is 25. An increase in the scoring indicates an increase in life

satisfaction (Dagll & Baysal, 2016).

Evaluation of Data: IBM SPSS 20.0 (Statistical Package for Social Sciences) statistical
package program was used to evaluate the data obtained from the research. Quantitative data
are presented as median (min-max), frequency (percent). Participants' health perception
scores, life satisfaction scores and t-test, Pearson correlation and Anova analysis were
performed between the variables. It was decided whether the relationship between the
groups was statistically significant or not according to the p values and the statistical

significance level was accepted as p<0.05.

Ethical Aspect of Research: Before starting the research, ethics committee approval
(B.30.2.0DM.0.20.08/153) and necessary written permissions from the relevant institution
were obtained to evaluate the ethical suitability of the research. In addition, the study was
completed in accordance with the principle of voluntariness by obtaining the verbal consent

of the elderly.

Limitations of the Research: The fact that the research was conducted in nursing

homes in Samsun constitutes the limitations of the research.
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3. RESULTS
This study was carried out with a total of 129 elderly individuals who live in five nursing
homes in Samsun and agreed to participate in the study between March and July 2019. The

data obtained as a result of the study are given in this section.

Table 1. Distribution of the participants according to their socio-demographic characteristics (n=129)

Features n %
Age

65-74 61 47.3

75-84 51 39.5

85 and over 17 13.2
Gender

Woman 36 27.9

Man 93 72.1
Marital status

Single 116 89.9

Married 13 10.1
Educational status

Illiterate 26 20.1

Literate 58 45.0

Secondary education 41 31.7

High school 2 1.6

Higher Education and above 2 1.6
Status of having children

There is 105 81.4

No 24 18.6
Retirement status

Retired 84 65.1

Not retired 45 34.9
Regular income

There is 96 74.4

No 33 25.6
Total 129 100.0

47.3% of the participants included in the study are in the 65-74 age group, 13.2% are
in the 85 and over age group. 27.9% of the participants are women, 10.1% are married and
81.4% have children. 45.0% of the participants are literate and 1.6% are higher education

graduates. 65.1% of the participants are retired and 74.4% have a regular income (Table 1).

Table 2. Distribution of the findings regarding some characteristics of the participants regarding being in a
nursing home, health and age perceptions (n=129)

Features n %

Decision to stay in a nursing home
Own 103 79.8
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It does not belong to you 26 20.2
Visitor arrival status

Yes 86 66.7

No 43 33.3
where he wants to live

Home alone 10 7.8

At home with their children 58 45.0

Rest home 61 47.2
Having a chronic health problem

Yes 94 72.9

No 35 27.1
Health assessment status

Good 39 30.2

Middle 49 38.0

Bad 41 31.8
Age perception status

| don't consider myself old 11 8.5

Middle aged 54 41.9

old 47 36.4

Too old 17 13.2
Perception of old age

Bad situation 22 17.1

Uselessness 25 19.4

Discomfort 28 21.7

Part of life 54 41.8

It was determined that 79.8% of the participants included in the study made their own
decision to stay in a nursing home and 66.7% had visitors. It was determined that 47.2% of the
participants wanted to live in a nursing home, and 45.0% wanted to live at home with their
children. 72.9% of the participants state that they have a chronic health problem, 31.8%
consider their health as bad and 13.2% consider themselves as very old. 17.1% of the
participants consider old age as a bad condition, 19.4% as useless and 41.8% as a part of life

(Table 2).

Table 3. The participants' health perception and life satisfaction scale score averages

Scales and sub-dimensions Mean * standard deviation
Health perception scale 50.21+6.40
life satisfaction scale 14.4+4.81

The health perception scale mean score of the participants included in the study was
50.21+6.40, and the mean life satisfaction scale score was 14.4+4.81 (Table 3). There was no

statistically significant relationship between the health perception scale and the life

satisfaction scale (r=0.179; p=0.139).
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Table 4. Comparison of the participants' health perception and life satisfaction scale mean scores with some
variables (n=129)

Variables n Health Perception Life
Scale Satisfaction Scale
XtSD XtSD
Gender
Woman 36 50.146.5 13.6+4.6
Man 93 50.246.3 14.7+¢4.9
p>0.05 p>0.05
Marital status
Single 116 50.416.4 14.3+4.8
Married 13 48.5+5.8 13.5+4.7
p>0.05 p>0.05
Retirement status
Retired 84 50.916.6 14.3+4.8
Not retired 45 48.845.7 13.6+4.7
p>0.05 p>0.05
Regular earning
There is 96 50.7+6.3 14.614.8
No 33 48.716.5 13.844.9
p>0.05 p>0.05
Having a chronic health problem
Yes 94 50.316.7 13.8+4.7
No 35 49.7+5.5 15.8+4.9
p<0.05 p>0.05
Place to live
Home alone 10 45.0+5.8 15.3#4.1
At home with their children 58 49.616.1 13.1+4.7
Rest home 61 51.6%6.2 15.5+4.8
p<0.05 p<0.05
Educational status
llliterate 26 49.7+5.8 15.7+4.7
Literate 58 51.5145.8 14.0t4.6
Secondary education 41 49.617.6 14.315.7
High school 2 45.65.0 14.1+3.5
Higher Education and above 2 48.015.6 16.5+0.7
p>0.05 p>0.05
Health assessment
Good 39 50.315.5 16.8+4.9
Middle 49 50.3%7.1 14.7+4.4
Bad 41 50.0%6.3 11.7+3.9
p>0.05 p<0.05
Detecting your age
| don't consider myself old 11 52.746.0 18.045.1
Middle aged 54 50.046.3 15.2+4.4
old 47 50.4+7.0 13.8+4.2
Too old 17 48.5+4.4 11.045.5
p>0.05 p<0.05
Sensing old age
Bad situation 22 49.8+5.4 12.5#4.5
Uselessness 25 50.5+8.1 12.7+4.0
Discomfort 28 49.0+6.0 13.6%4.2
Part of life 54 50.816.1 16.3+4.9
p>0.05 p<0.05
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In Table 4, the comparison of the participants' health perception and life satisfaction
scale mean scores with some variables is given. It was determined that there was a statistically
significant difference between the chronic health problems of the participants and the place
they wanted to live and the health perception scale (p<0.05). It was determined that there
was a statistically significant difference between the place where the participants wanted to
live, evaluating their health, perceiving their age and old age, and the life satisfaction scale
(p<0.05). It was determined that there was no statistically significant difference between the
participants' gender, marital status, retirement status, regular income status, education level,
health assessment, perception of age, perception of old age and health perception scale
(p>0.05). Likewise, it was determined that there was no statistically significant difference
between the participants' gender, marital status, retirement status, regular income, chronic

health problems, education status and life satisfaction scale (p>0.05) (Table 4).

4. DISCUSSION

The findings of this study, which examines the relationship between health perception
and life satisfaction of elderly people living in nursing homes, will be discussed in this section.
It was determined that the average life satisfaction scale score of the elderly individuals
included in the study was 14.4+4.81 (min-max=>5-25) and their life satisfaction was moderate.
In a study conducted with the elderly living in nursing homes, the life satisfaction of the elderly
was found to be moderate (X=9.70) (Birinci et al., 2017). In another study conducted with the
elderly, the average score of the life satisfaction scale of the elderly was found to be
21.8945.87 (Kankaya & Karadakovan, 2017). In the study of Softa et al. (2015), the average
score of the life satisfaction scale of the elderly living in a nursing home was 7.90 points, and
the average of the life satisfaction scale score of the elderly people in the study conducted by
Tel et al. (2020) in the elderly living at home was 15.81 points. In a study conducted with
elderly people living in nursing homes, the life satisfaction score was found to be 20.6+5.9
(Altay & Avci, 2009). In a study conducted with the elderly, the life satisfaction score was found
to be 23.618.2 in the elderly living at home and 12.3+5.7 in the elderly living in a nursing home
(Arslan et al., 2016). In another study investigating the effect of social environment on life
satisfaction of elderly individuals, it was stated that elderly individuals with a large social
environment had higher life satisfaction (Tomini et al, 2016). Looking at the studies, life

satisfaction scores differ and are generally at medium and low levels. In many studies
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investigating the relationship between life satisfaction and different demographic variables, it
has been determined that there is a negative correlation between increasing age and life
satisfaction (Bakis & Cinar, 2007; Erci et al., 2017). The life satisfaction of individuals may
decrease as they become consuming and needy people with old age, from a position that
meets their own needs and is productive for the society before old age (Basterzi & Yalgin,
2005). The advancing age and the occurrence of chronic diseases may have affected the
decrease in life satisfaction.

In this study, no statistically significant relationship was found between the health
perception scale and the life satisfaction scale. It was determined that health perception did
not affect life satisfaction. In a study conducted with individuals over the age of 60, a low level
of positive correlation was found between life satisfaction and health perception (Ayna &

GUmis, 2021). The results obtained differ with the literature.

When the elderly people included in the study evaluated their health status in general,
it was determined that the majority of them evaluated their health status as "moderate" and
"poor". In a study conducted with the elderly living in nursing homes, 35.5% of the elderly
stated their moderate health status and 9.2% stated their physical health status as bad (Birinci
et al., 2017). In another study conducted with the elderly, 44.4% of the elderly evaluated their
health perception as good and 15.1% as bad (Doganay & Ugku, 2012). In a study conducted
with individuals over the age of 65, 41.2% of the elderly rated health perception as moderate
and 28.5% as bad (Ginay et al., 2005). In another study, it was determined that 51.0% of
elderly individuals manage their health, 37.7% perceive it as bad (Yalinkilig et al., 2020). In a
study conducted with 4065 people over the age of 65 in the USA, 34.2% of individuals stated
a perception of moderate-bad-very bad health (Jylha et al., 2006). In a study conducted in
China in individuals aged 50-70 years, the rate of perception of poor health was found to be
68.0% (Haseli-Mashhadi, 2009). In a study conducted with elderly individuals who applied to
a family health center, 54.5% of the elderly evaluated their health as moderate and 12.6% as
bad (Ekin, 2016). In a study conducted with elderly individuals living in nursing homes, 47.7%
of the elderly evaluated their health as moderate and 6.2% as poor (Altiparmak, 2009). When
we look at the studies conducted in general, it is seen that the perception of health is
moderate or bad. Due to the increase in chronic health problems and physiological changes

with age, individuals may evaluate their health status as worse (Altay et al., 2016; Altiparmak,
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2009; Bayik Temel et al., 2009; Bayik, Temel & Cimen, 2017). Therefore, in this study, it can be
thought that the high average age of the elderly group and the presence of chronic disease

have an effect on the assessment of health as moderate/poor.

While 13.2% of the elderly included in the study considered themselves very old, 36.4%
old, 41.9% middle-aged, 8.5% stated that they did not consider themselves old. The life
satisfaction of the elderly, who consider themselves to be very old, is significantly lower than
the others. The increase in the loss of sensory skills and abilities of individuals with increasing
age, the difficulty in taking care of themselves, the decrease in decision-making ability and the
increase in addiction situations such as loss of physical abilities and the increase in the need
for social support may have caused a significantly lower life satisfaction in individuals who

perceive their age as too old.

In the study, it was determined that those with chronic diseases had higher health
perceptions than those without chronic diseases. Conditions such as the regular follow-up of
the elderly living in the nursing home by the health personnel in the nursing home and the

regular use of their medications may have had a positive effect on their perception of health.

In the study, it was determined that those who want to live in a nursing home have
higher health perceptions and life satisfaction than those who want to live alone at home. In
a study, it was determined that the issue that elderly individuals are most affected by
emotionally is loneliness (Ayna & Gim{s, 2021). Kapikaran (2016) found a significant negative
and weak relationship between loneliness and life satisfaction in his study with 110 elderly
individuals living in cities, towns and villages, Erol et al. (2016) in their study with 210 elderly
individuals, the elderly living in villages were less lonely and more found that they experienced
more life satisfaction. In the study conducted with elderly individuals who applied to the
family health center, the average life satisfaction score of the elderly living with their families
was found to be higher than the elderly living alone, but there was no statistical significance
between the living environment and life satisfaction. In Ozer's (2004) study, it was stated that
the mean score of the life satisfaction scale was 9.07 in individuals living in nursing homes and
11.98 in those living in a family environment. Looking at the literature, it is stated that
loneliness is a factor that negatively affects life satisfaction (Erol et al., 2016; Gumds et al.,
2018; Kapikiran, 2016; Mellor et al., 2008; Swami et al., 2007; Tel et al., 2020). In this respect,

it can be thought that the nursing home environment, where they can socialize and make
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friends instead of living alone at home, removes the feeling of loneliness and is effective in

increasing their life satisfaction.

In the study, it was determined that the participants who evaluated their health as
good had higher life satisfaction than those who evaluated their health as moderate or bad.
In a study conducted with elderly people living in nursing homes, it was determined that as
their physical health increased and their chronic diseases decreased, their life satisfaction
increased (Birinci et al., 2017). In a study conducted by Erol et al. (2016), the life satisfaction
of the elderly without chronic disease was found to be higher than those with chronic disease.
In a study conducted with elderly individuals, it was found that physical health status was a
significant predictor of life satisfaction scores of the elderly (Boylu & Giinay, 2018). Individuals
feel closer to death due to many changes and chronic diseases that occur in old age, and
decrease in physical strength (Ustiiner Top et al., 2010). It is stated that the elderly who
experience intense death anxiety are not satisfied with life and spend this period unhappy and
alone (Engin et al., 2016). In a study conducted with elderly people living at home, it was
determined that as death anxiety increases, life satisfaction decreases (Tel et al., 2020). The
individual, who is in good health until old age, meets his own needs and is in a productive
position for the society, can become a consuming individual with an increased need for help

and a decrease in life satisfaction as a result of his health condition worsening in old age.

In the study, it was determined that those who perceive old age as a part of life have
higher life satisfaction than those who perceive old age as discomfort, uselessness and a bad
situation. In another study, it was stated that the elderly had negative thoughts about old age
and their health, and this thought was caused by many factors such as education level,
difficulty in performing activities of daily living, inability to do any activity and chronic diseases
(Zanesco et al, 2018). In another study, it was reported that those who do not actively
participate in social life, those who actively participate in social error, those who care for their
grandchildren, those who do not care for their grandchildren, those who are retired, define
themselves as older than their peers (Liu et al, 2019). The fact that individuals become
dependent on others as a result of the decrease in productivity and the emergence of health
problems with aging may have been effective in the elderly's evaluation of old age as useless

and a bad situation.
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5. CONCLUSION AND RECOMMENDATIONS

In this study, which was carried out with the aim of determining the relationship
between health perception and life satisfaction of elderly people living in nursing homes; It
has been determined that there is no relationship between health perception and life
satisfaction, there is a statistically significant difference between the status of having a chronic
health problem, the place they want to live and the health perception scale, the place they
want to live, evaluating their health, perceiving their age and old age, and the life satisfaction
scale.

In line with the results obtained; To make evaluations and plans to protect and
maintain the physical and mental health of the elderly in nursing homes, to increase the social
activities and social relations of the elderly in the nursing home in order to reduce the feeling
of loneliness and loneliness, to direct the elderly to activities that will support their life
satisfaction, to improve the health perceptions and life satisfaction of the elderly. It has been
suggested to plan and implement the elderly individuals by considering their individual
characteristics such as age, education level, chronic disease status, as well as environmental
factors such as living space, and to conduct qualitative studies on loneliness, life satisfaction

and health perception in the elderly.
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Bu c¢alismanin amaci farkh inkiibasyon sirelerinin kefirin raf émriine olan etkisini
incelemekti. Bu amagla kefir drnekleriilk 6nce 8, 12, 18, 24 ve 36 saat inklibasyona tabi
tutularak 5 farkh kefir grubu olusturuldu. Daha sonra 4+1°C’'de 21 giin boyunca
depolandi. Muhafaza siiresi boyunca kefir gruplarinin mikrobiyolojik (Lactobacillus spp.,
Lactococcus spp. ve maya), kimyasal (pH, titre edilebilir asitlik) ve duyusal analizleri
yapildi. Uzun sire inkiibasyon uygulanan kefir gruplarinda Laktobasil (7.80 logl0
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Lactococcus spp. sayilari, pH, asitlik tizerinde etkili oldugunu (P<0.05) géstermistir.
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The aim of this study was to examine the effect of different incubation times on the
shelf life of kefir. For this purpose, kefir samples were first incubated for 8, 12, 18, 24
and 36 hours, creating 5 different kefir groups. It was then stored at 4+1°C for 21 days..
Microbiological (Lactobacillus spp., Lactococcus spp., and yeast), chemical (pH,
titratable acidity), and sensory analyses of the kefir groups were performed during the
storage period. The Lactobacillus (7.80 log10 cfu/mL), Lactococcus (7.30 log10 cfu/mL)
and yeast (6.14 logl0 cfu/mL) counts were higher in the kefir groups that were
incubated for a long time, and changes were observed during the storage process
depending on the incubation time. It was determined that the titratable acidity became
higher as the length of the incubation and storage time increased. The results showed
that the incubation time had an effect on Lactobacillus spp. and Lactococcus spp.
counts, pH and acidity (P<0.05).

1. INTRODUCTION

The word probiotic is a Latin term that means "for life". Probiotics are foods of live

microbial origin that benefit humans by maintaining the intestinal flora (FAO/WHO 2001).

Probiotics ensure a stable environment for beneficial bacteria in the gastrointestinal system
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and support their function by protecting the intestinal microflora. Thus, the intestinal flora
plays an active role against infections and prevents the proliferation of harmful

microorganisms (Gliven et al., 2021; Karahan & Givener, 1999).

Probiotics are found naturally in fermented dairy products. One of these is kefir, which
is formed as a result of ethyl alcohol and lactic acid fermentation. Kefir is a slightly acidic,
refreshing fermented milk product obtained by adding kefir grains to the milk of various
animals, including that of sheep, goats, camels, mares, and especially cows (Kakisu et al. 2011
Kurman et al., 1992). Kefir can be prepared from whole, semi-skimmed, or skimmed milk, as
well as from vegetable sources such as rice, nuts, coconut and soy milk (Dahiya & Nigam, 2023;

Gocer & Koptagel, 2023; Otles & Cagindi 2003; Rosa et al., 2017).

It has been stated that kefir was first made by the Turks in Southwest Asia (Yiiksekdag
& Beyatli, 2003). Kefir contains all the nutrients of milk as well as essential fatty and amino
acids that are extremely important for the body. In addition, kefir is rich in B vitamins, vitamin
K, and folic acid. Kefir is a good source of calcium and also contains potassium, iron, copper,
phosphorus, magnesium, cobalt, zinc, and manganese. Kefir, which is of great importance in
a healthy diet, can be consumed without problems by individuals with lactose intolerant,
because it contains less lactose than milk (Saloff-Coste, 1996). During kefir formation, the
metabolites produced by lactic bacteria (Lopez-Cuellar et al.,, 2016, Zhang et al., 2014),
strengthen the immune system by suppressing the growth of pathogenic microorganisms
(Amirbozorgi et al., 2016; Erdogmus & Bostanci, 2020). Erdogmus and Bostanci (2020)
reported in their study that the substances obtained from lactic acid bacteria isolated in kefir
samples exhibited high antimicrobial effects on pathogenic microorganisms. In addition to its
especially positive effects on the digestive system, kefir has been reported to be highly
effective in controlling obesity, regulation of blood sugar, reduction in levels of serum
cholesterol, regulation of blood pressure, and prevention of allergy and tumor formation
(Bengoa et al., 2018; Kadioglu, 2017). These features are provided by kefir grains, 3 to 35mm
in size and having the appearance of hard, yellowish pieces of cauliflower (Arslan, 2015). Kefir
grains are composed of gelatinous colonies formed by a combination of several bacteria and
yeast species. Many kinds of bacteria and yeast with symbiotic metabolic activity are effective
in the formation of kefir. They ferment milk to form substances such as lactic acid, ethyl

alcohol, CO,, acetone, and acetaldehyde, diacetyl, all of which provide the organoleptic
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properties of kefir (Anonymous, 2016). Furthermore, the taste and composition of kefir may
vary depending on the type and characteristics of the milk used, the kefir production
technique, the fermentation temperature of the milk, the time and temperature of incubation
and storage conditions. The diverse microflora of the kefir culture, living or dead, are effective
in the formation of the characteristic properties of kefir (Kadioglu, 2017). Many
microorganisms form the microflora of kefir, including bacteria like L. acidophilus, L. brevis, L.
casei, Leuconostoc mesenteroides subsp. dextranicum, Streptococcus lactis ssp. cremoris, S.
citrovorum, L. fermantum, L. caucasicus, L. Helveticus, Acetobacter rasens, Acetobacter aceti,
S. durans, and S. diacetylactis, with many microorganisms such as Saccharomyces cerevisiae,
Kluyveromyces marxianus subsp. marxianus, and Torulaspora delbrueckii (Glzel-Seydim et al.,
2011; Witthuhn, 2005). The types of microorganisms in the grains and their ratio to each other
may vary according to the origin of the grains. In all kefir production, lactic fermentation,
alcohol fermentation, kefir-specific yeast flavor formation, and slow proteolysis fermentation
occur during fermentation (Konar & Sahan, 1989). In addition, the largest changes in kefir
formation occur during the fermentation phase (Gawel & Gromadka, 1978). The chemical and
biochemical events that began at this stage continue in the kefir storage phase (Kilg et al.,
2001). In kefir production, the fermentation time, storage time, and changes in production
temperature can affect the number and type of microorganisms in the kefir and its sensory,

physical, and chemical properties (Yaygin, 1995).

From this point of view, with this study, kefir groups were formed and incubated at
different times to determine changes in the microflora and chemical and sensory properties

of kefir samples kept for 21 days in cold storage (4+1°C) depending on the incubation times.

2. MATERIAL AND METHODS

2.1. Material

The cow milk used in kefir production was obtained from the Kafkas University
Veterinary Faculty Farm, and the Lyophilised kefir culture was obtained from the Wisby

company.
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2.2. Preparation of Samples

Kefir production by culture; First of all, a few of the lyophilized cultures Kefir culture
was prepared by making a passage. Milk with a fat-free dry matter of 9.4% and a fat content
of 3.2% was pasteurized at 90°C for 5 min, cooled to 25°C, put into sterile glass bottles and
inoculated with kefir culture at a rate of 4.5%. Afterwards inoculation with the culture, the
milk was divided into five groups: 8 h, 12 h, 18 h, 24 h, and 36 h. Each group was incubated
separately at 25+1°C for the specified times. After the incubation period was completed, kefir

groups were separated from the culture under sterile conditions and stored at 4°C.

2.3. Analytical Methods

To monitor the development of the kefir microflora, a 1 mL sample was taken under
aseptic conditions and mixed with 9 mL of 0.1% peptone water in a sterile tube using a
vortexer. Ten-fold dilutions were then prepared, taking into account the estimated number of
bacteria.

For the Lactobacillus spp., MRS agar (Oxoid CM 361) was used. Using the spread plate
method, 0.1 mL of inoculation was carried out on the medium with the pH adjusted to 5.7.
After 36 h incubation at 35°C anaerobically (AnaeroGen-Oxoid), the petri dishes were
evaluated. Typical colonies of 1 to3 mm in diameter were counted on the petri dishes after
microscopic verification (IDF, 1983). For counting the Lactococcus spp., M17 Agar (Oxoid
CM785) adjusted to pH 6.9 was used. After inoculating the spread plates, the samples were
incubated at 35°C for 36 h aerobically. Typical colonies of 1 to 2 mm in diameter were counted
after confirmation by microscopic examination (Dave & Sha, 1996). Potato dextrose agar
(Oxoid CM 139) adjusted to pH 5.6 was used for counting. After inoculation and incubation at
22°C for five days, the counted colonies were evaluated. After counting the typical colonies
growing in all the morphologically evaluated growth media, the amount of cfu/mL was
calculated (Dave & Sha, 1996; Elmer & James, 2001). All analyses were repeated twice.

The pH analysis of the samples was carried out using a pH meter (Hanna HI 8521), and
acidity in terms of lactic acid (LA)% was determined by the titration method (Meyer et al.,
2007).

Sensory analysis was applied to kefir samples whose incubation period was completed.
Five experienced panelists evaluated the kefir samples sensorially based on appearance,

consistency, odor and taste. After the panelists had first interpreted the appearance and then
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the consistency, the kefir was mixed and analyzed in terms of smell and flavor. Water was
provided to refresh the mouth between samples. Each panelist evaluated the kefir according
to the specified qualities using the 5-point hedonic test scale (1-worst, 5-very good) indicated

on the form (Clark et al. 2008; Metin, 2006). All of the analyses were done twice.

2.4. Statistical Analysis
SPSS 18 package program was used to interpret the data obtained from the analyzes
performed in duplicate. The Tukey test was used to evaluate the difference between groups.

The results were presented as; mean (t) and standard error (x+Sx). (Pripp 2013).

3. RESULTS

During storage, the kefir samples showed statistically significant (P<0.05) changes
depending on the last incubation time. In the kefir groups incubated for 8, 12, 18, 24, and 36
hours, the initial lactic acid bacteria count was determined as 5.17, 5.17, 7.64, 7.10, and 7.80
log cfu/g, respectively. On day 21 of cold storage, the lactic acid bacteria count of the kefir
samples (incubated for 8, 12, 18, 24, and 36 hours ) was determined to be 5.15, 5.15, 7.55,
4.95 and 7.76 log cfu/g, respectively. While Lactococcus bacteria counts in the groups were
4.80-7.30 log10 cfu/ml at the beginning, they changed between 4.46-7.76 log10 cfu/ml at the
end of the 21st day. At the end of the 21-day storage period, the lowest yeast count was 3.42
log10 cfu/ml (8 h.) and the highest yeast count was 5.15 log10 cfu/ml (36 h.) (P<0.05). The
difference between the kefir groups was statistically significant. The changes in the kefir
groups (0, 1, 3, 7, 10, 14, 18, and 21 days) are given in Table 1.

At the end of the incubation, the highest pH value (5.10) was in the kefir group
incubated for 8 h, and the lowest (4.40) was in the kefir group incubated for 36 h. This did not
change during the cold storage period. At the end of the 21-day storage period, the acidity of
the groups varied between 0.42-0.69%. The changes in the kefir groups (0, 1, 3, 7, 10, 14, 18,
and 21 days) are given in Table 2. After the sensory analyses, the group with the highest score
from the panelists was the kefir group incubated for 18 hours. The results of the sensory

analysis are given in Table 3. and Figure 1.
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Table 1. Average values for the microbiological parameters of the samples during the storage period (log10 cfu/mLtStd deviation)

Groups 0. day 1. day 3. day 7. day 10. day 14. day 18. day 21. day P
(%£5x) (X£5x) (%£5x) (X5x) (X£5x) (X£5x) (X£5x) (X+5x)
Culture 510 002%= 510 002%= 511 004% 512 003% 512 002% 510 0025 498 002°° 495 003 -~
8 h 517 004= 516 004 517 003 516 002 516 003 516 003 515 003 515 002 -
Anaerobic 12 h. 517 0022 517 002 516 004 516 004 617 002 517 002 516 004 515 002¢ -
Lactobacillus spp. 18 h 764 002%= 762 003% 762 003% 760 002% 758 004% 758 003 758 002%= 755 002% -
24 h. 740 002%s 510 0028 511 004% 512 003% 512 002% 510 0028 498 002% 495 0.03%

36. h. 780 004 782 003 781 0022 785 002 783 003 781 002 780 0022 776 0022 -

p % * " * * * " *
Culture 460 004 480 003" 460 002%™ 458 002 455 003" 453 002% 449 004% 446 002% -
8 h 512 003 512 002 511 004 512 002 512 002 512 003 511 002 511 004 -
Lactococcus s 12 h. 480 003 480 002 485 003" 484 002% 486 002° 482 004 480 002 476 003 -
PP 18 h 511 002%® 511 003%® 511 002% 511 004> 511 002® 511 003® 510 002® 498 002% -
24 h. 518 003°%® 518 002 518 003% 518 002% 517 004% 517 002% 517 003 516 002% -
36. h. 730 0028 733 003% 735 0028 734 003 738 0028 732 0038 720 003 726 004% -

P " * " * * * " *
Culture 650 003* 648 002 648 002 645 002 640 002 638 004* 637 002% 635 003 -
8 h 350 002% 350 003% 351 002% 353 002 351 003% 349 002 347 003 342 002% -
Yeast 12 h. 350 002% 351 002 353 004% 355 002% 357 002% 360 002 362 002% 365 0039 -
18.h. 490 004 490 002% 492 002% 495 003*= 493 003 495 003 493 003 494 003 -
24 h 480 002%= 480 0025 482 002% 484 003% 48 002% 487 002% 485 002% 489 002% -

36. h. 6.14 002% 614 004% 615 002% 614 002% 615 003* 616 004% 515 002% 515 0.02%
* * L3 * * * L3 *

Capital letters (A, B, C....) indicate statistical difference between groups in the same column, while miniscule letters (a, b, c...) indicate the stafistical difference between groups
on the same line. *: The statistical difference is important (P<0.05).

Table 2: Average values for the chemical parameters of samples during the storage period (log10 cfu/mL+Std deviation)

Groups 0. day 1. day 3.day 7.day 10.day 14.day 18.day 21.day P
{X£5x) (X+5x) (X+5x) (X£5x) (X£5x) (X£5x) {X£5x) (X£5x)

pH 8 h 620 003 610 002+ 600 0024 600 003 580 002 560 002« 520 002% 510 002 -~
12 h 610 002 600 002+ 600 0024 590 002% 570 002 530 0028 530 002+ 500 0020 -~
18. h. 605 002 580 004%= 530 003% 520 002 510 003% 490 003 480 003 470 0028 *
24 h. 6.00 002 560 002%= 530 002% 520 002 500 002% 490 002 480 002 460 003k *
36.h. 580 0048 530 003% 510 002% 500 002%= 480 003> 470 002% 460 002 440 o002« -~
p N * A * A . x *
8 h. 021 001%= 023 000> 030 000% 031 000% 033 000% 038 001%= 040 000% 042 001% -~
12.h. 031 001%= 035 000% 032 000% 035 000% 039 001% 040 001% 042 000% 045 0018 -~
18.h. 0.37 0008 042 001% 050 0014 055 0014 058 0.00%= 061 0004 065 000% 086 000% -~

Acidity 24 h. 043 0014 049 000% 052 000% 057 000% 059 0.01% 062 0004 066 001* 088 000% -~
36 h D50 0004 053 0014 055 000% 059 001% 060 0014 063 0004 067 001% 089 000% -~
D « = = N N N , N

Capital letters (A, B, C,...) indicate statistical difference between groups in the same column, while miniscule letters (a, b, ¢,..) indicate the statistical difference
between groups on the same line. *: The statistical difference is important (P<0.05).
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Figure 1. Appearance analysis results
of kefir samples
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Figure 2. Viscosity analysis results
of kefir samples

Figure 3. Smell analysis results of
kefir samples

Figure 4. Flavor analysis results of
kefir samples
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4. DISCUSSION

The yeast and bacteria in the microflora of kefir culture are directly effective in the
formation of the microflora of the kefir without any heat treatment. Accordingly, the bacterial
load in kefir may vary depending on the microflora characteristics of the kefir culture used.
The location of the yeasts in the kefir grain and their ability to ferment lactose are properties
that can directly affect the microflora. These active flora have been reported to actively
maintain their vitality in the final product (Farnworth, 2005). In this study, the kefir culture
retained its vitality during storage and, during the storage process, depending on the
incubation period, changes occurred in the kefir groups prepared using the kefir culture.

The bacterial load and microflora of the kefir samples varied depending on the
incubation time. It was observed that the number of lactic acid bacteria and yeasts forming

the kefir microflora increased significantly as the incubation period increased.

The initial lactobacillus counts were found to be quite high in the kefir groups with an
incubation period of 8 and 36 h. At the end of the storage period, the highest lactobacillus
count was also in parallel with these groups. This may have been due to the fact that increased
acidity is well-tolerated in lactobacilli.

Guzel-Seydim et al. (2000) stated that lactic acid bacteria (LAB) increased during the
fermentation period because of the increase in the amount of lactic acid. Similarly, in this
study, it was observed that with the increase of acidity, the LAB increased throughout the
storage period. During the storage period, the results showed statistically significant changes
in proportion to the final number of fermentation hours. During the trial period, the
lactobacilli counts in the kefir groups were between 4.95 and 7.85 log10 cfu/mL, which were
similar to those reported by Kesmen and Kagmaz (2011) but lower than the values of Garrote
et al. (2001).

Guzel-Seydim et al. (2005) stated in their study that at 0, 5, 10, 15, and 22 h of kefir
fermentation, the LAB numbers gradually increased compared to the initial numbers. In this
study, it was observed that the LAB numbers increased in parallel with the fermentation
period. Throughout the cold storage duration, the bacterial load in the kefir groups changed
in proportion to the bacterial load at the end of the incubation period, and the lactobacilli
count decreased, similar to the findings of Iriyogen et al. [35]. This decrease in kefir culture

was statistically significant in kefir groups incubated for 24 hours. (P<0.05).
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Fontan et al. (2006). stated that lactococci were dominant in the microbial flora in the first 48
h of fermentation, but that the number of lactobacilli surpassed them after 48 h. In this study,
lactobacillus counts were more dominant in the first hours of fermentation (5.1 log cfu/mL),
whereas after 36 h, lactococci were more dominant (7.3 log cfu/mL), with numbers increasing
in parallel with the increase in fermentation time and approaching the lactobacillus counts.
The study of Kok-Tas et al. (2012) reported the lowest number of Lactococcus spp. as 6.3 log
cfu/mL, and the highest as 9.1 log cfu/mL, whereas the lactococcus counts in the kefir groups
in this study during the trial period exhibited lower values of between 4.46 and 7.38 log
cfu/mL. This difference may be due to the microflora variations in the kefir cultures used or
differences in the production technique.

Irigoyen et al. (2005). and Oner et al. (2010). stated in their studies that there was a
reduction in the number of lactococcus bacteria during the cold storage period. Similarly, in
this study, compared to the initial numbers, there was a decrease in the number of lactococci
in the kefir groups on the 21st day of cold storage. Statistically significant decreases were seen
in the culture during storage. The 12- and 36-h kefir incubation groups were found to have
4.76, and 7.26 log cfu/mL at the end of the 21st day, respectively.

The Turkish Food Codex Fermented Milks Communiqué states that kefir must contain
yeast at a level of at least 10% cfu/mL (Anonymous, 2009). The results obtained from this study
were determined to be in accordance with the Turkish Food Codex Communiqué on
Fermented Milk. Although the amount of yeast in the samples decreased compared to the
kefir culture at the end of the first 8 h of incubation, it increased in parallel with the increase
in the incubation period, as in the study of Glizel-Seydim (2005)., and approached the number
in the kefir culture at the end of the last 36 h of the incubation period. As in the studies of
Glizel-Seydim et al. (2005) and Oner et al. (2010), during the storage period, an increase in the
kefir cultures was seen in the kefir groups incubated for 12, 18, and 24 h. However, a
statistically significant decrease in kefir cultures was observed in the kefir groups incubated
for 36 h (P<0.05). During the trial period, a change varying between 3.420 and 6.500 log
cfu/mL was found which was lower than in the study of Karagozli (1990).

As the incubation time of kefir samples increased, the pH value decreased. In the study
of Graciela et al. (2001), the pH value of kefir samples was measured between 3.5 and 4.
Another study found pH values of kefir groups to be 4.08-4.10 at the 24th h of the storage

period (Sezer, 2003), whereas Ergin et al. (2017) reported kefir pH values of between 4.54 and

72



Harmankaya S. / Caucasian Journal of Science, 10(1), (2023), 64-78

4.59. In this study, the pH values of the kefir groups were determined to be 4.40-5.10 at the
end of the 24th h. In a study in which pH analysis was performed on kefir samples incubated
for 24 h, pH changes were between 6.60 and 3.79 during the storage period (Tan & Ertekin,
2017). In this study, pH values of the kefir groups incubated for 24 h were between 6.00 and
4.60. It was thought that the pH differences determined in the kefir samples might have
occurred because of the chemical properties of the milk used in the study or the microflora of
the kefir culture.

As in the studies of Sezer (2003) and Karagozlii (1990) the pH values of the kefir groups
decreased and acidity increased during the storage period. This may be associated with the
decrease in pH as a result of the bacteria of the lactobacillus group increasing the production
of lactic acid in the environment. Ergin et al. (2017) stated that the acidity value of their
samples varied between 0.73% and 0.87% during storage, whereas the acidity of the kefir
samples in this study during storage was between 0.21% and 0.69%. In a study, different types
of kefir were produced and the acidity value of plain kefir was determined as 0.300% after 12
hours of incubation (Harmankaya, et al. 2019). Similarly in this study, upon chemical analysis
of the kefir groups, acidity values were the similary (0.31% LA) at the end of the 12™ hour
incubations. Among all groups, at the end of the storage period, the kefir group incubated for
the longest time (36 h) showed the highest acidity (0.69% LA). At the end of the study, it was
concluded that change in the duration of the incubation affected the acidity and the acidity
increased as the storage time was extended (P<0.05).

In a number of studies it is stated that changes in the chemical and microbiological
properties of kefir directly affect its sensory properties (Tekinsen & Atasever, 1994; Toklu,
1999). In this study, it was observed that chemical and microbiological changes that occurred
depending on the incubation period also affected the sensory properties.

Sensually, good kefir should have a fluid consistency, a homogeneous and light
appearance, and a light yeasty taste. The aroma should be experienced when consumed, and
it should have a refreshing quality (inal, 1990). In the sensory analysis of the kefir evaluated
considering these properties, the kefir group incubated for 18 h received the highest score in
appearance (40). The highest score for viscosity was found for the kefir incubated for 8 h, 18
h, 24 h and the lowest for that incubated for 36 h. The panelists stated that the consistency of
the kefir increased as the duration of incubation increased and it became unacceptable by the

end of 36 h. In the smell analysis, the kefir group that was least liked was the one that had
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been incubated for 36 h. This was thought to have been the result of the increase in acidity.
In the flavor analysis, the 12th (41) and 24th (41) h incubation groups had the highest scores.
This may have been because of the amounts of flavor-affecting substances such as CO,, lactic
acid, ethanol, acetone, and acetaldehyde formed during the fermentation period (Vedamutlu,

1997).

5. CONCLUSION

In conclusion, it was observed that the incubation period was effective on the acidity
and pH values of the kefir, especially for the long storage period. The acidity of the kefir groups
increased with the long incubation period and the kefir was not acceptable in terms of sensory
aspects. Although the lactobacillus counts exhibited a decrease in the kefir groups incubated
for 12, 18, and 24 h, they increased with rising titratable acidity at the end of the 36th h. At
the end of the study, the highest lactobacillus counts were found in the kefir groups incubated
for 8 and 36 h. This can be explained by the ability of lactobacilli to tolerate high acidity well.
Similarly, at the end of the study, lactococcal counts were found to be the highest in kefir
incubated for 36 h. By resisting the developing acidity as the kefir incubation period increased,
the yeast reached the highest counts in the kefir groups that were incubated for the longest
time. At the end of the study, it was concluded that the incubation period had affected the

chemical, microbiological, and sensory properties of the kefir.
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