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Editoriin Mesaj1

Istanbul Rumeli Universitesi Saglik Bilimleri Dergisi’nin iigiincii sayisini ¢ikarmanimn sevincini yasiyoruz. ilk
sayimizdan bu sayimiza kadar Universitemiz ve Fakiiltemiz adma saglik bilimleri alanindaki arastirmalara katk1
saglamak icin Ozveriyle ekip olarak calistik. Istanbul Rumeli Universitesi Saglik Bilimleri Dergisi (The
Journal of Istanbul Rumeli University Health Sciences, 2023) Cilt: 2, Sayr: 2’de toplamda 7 makalemiz

mevcuttur. Bu sayimizdaki makaleler ile yazarlar1 asagidaki gibi listelenmistir.

1-BURNOUT LEVEL OF NURSES IN A PRIVATE UNIVERSITY HOSPITAL, (Gizem Sena BILBEN, Yazile
SAYIN).

2-ISTANBUL PIYASASINDA ACIKTA SATISA SUNULAN DONDURMALARDA LISTERIA
MONOCYTOGENES VARLIGININ VE ANTIBIYOTIK DIRENCININ INCELENMESI, (Ayse GUNES
BAYIR, Ozcan ERDOGAN, Duygu GUCLU, Bilge OZKAN).

3-PERCEIVED STIGMA OF NURSES WORKING IN A PANDEMIC HOSPITAL, (Sermin DINC, Suna
UYSAL YALCIN, Zeynep ZONP, Duygu GOZEN).

4-DOMUZ (SUS SCROFA DOMESTICUS) SCAPULA’SINDA SEKIL ANALIZI VE ALLOMETRI, (Mustafa
Ozgiir OZER, Oya KAHVECIOGLU).

5-BIYOJEN AMINLERIN FERMENTE GIDALARDA OLUSUM SURECI VE ETKILERi, (Dogukan
BAYESEN, Zerrin YUKSEL).

6-SIGIRLARDA MYCOPLASMA WENYONII VE CANDIDATUS MYCOPLASMA HAEMOBOS, (Tolgahan
MUCAN, Serkan IKiZ)

7-YUMURTA TAVUGU RASYONLARINA BAKIR VE/VEYA KETEN TOHUMU KATKISININ BAZI
VERIM OZELLIKLERi VE YUMURTA SARISI KOLESTEROL DUZEYI UZERINE ETKILERI, (Meltem
OZTURK AYDIN).

Dergimizin {igilincii sayisindaki yedi makale saglik bilimlerinin farkli alanlarina hitap etmektedir. Calismalariyla
desteklerini esirgemeyen yazarlarimizla birlikte makalelerin yayinlanmasinda zaman ve emeklerini esirgemeyen

hakem ve yaym kurulumuza ¢ok tesekkiir ederiz.

Prof. Dr. Omer CETIN
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ARASTIRMA MAKALESI

BURNOUT LEVEL OF NURSES IN A PRIVATE UNIVERSITY HOSPITAL
OZEL BIR UNIVERSITE HASTANESINDEKI HEMSIRELERIN TUKENME DUZEY1

Gizem Sena BILBEN' MsN

Reference for The Article

Yazile SAYIN? MsN, PhD, Professor

Gonderildigi Tarihi: April 15, 2023
Kabul Tarihi: November 17, 2023

Rumeli University Health Sciences, 2 (2): 1-14.

Bilben G.S., Sayin Y. (2023). Burnout level of nurses in a private university hospital. The Journal of Istanbul

Abstract

Introduction: Burnout is one of the most
significant problems affecting the working lives of

nurses.

Objective: This study was conducted to
determine the burnout levels of nurses working in a

private university hospital.

Methods: This was a cross-sectional descriptive
study. The sample consisted of 121 volunteer nurses
at the university hospital who met the sampling
criteria. Data were collected using the Nurse
Descriptive Form and the Burnout Scale-Short
Form. Nurses filled out the data forms themselves.

The significance value for the variables was p<0.05.

Results: In total, 70.2% of the nurses were
female, and 76.0% were between 20 and 29 years
old. Most of the nurses with 0-5 years of
professional experience (76.1%) were between 20
and 29 years old. All the nurses experienced at least
“exhaustion at the danger limit.” However, nurses’
gender, marital status, and education level were not
associated with burnout levels (»p>0.05). Nurses who
had worked for 0-5 years (M=3.473, SD=1.212) had

higher burnout scores than those who had worked

longer (6—17 years; M=3,082, SD=0.923; p>0.05).
The burnout scores of nurses between 20 and 29
years old who were not parenthoods, who had 0-5
years of nursing experience, and who worked over
51 hours per week were statistically higher (p<0.05).
As the nurses’ weekly overtime hours (M=4,159,
SD=1,080) and number of night shifts increased
(M=3,632, SD=1,113), their burnout scores also
increased (p<0.05).

Conclusion: The fact that all of the nurses
reported “exhaustion at the danger limit” indicates
that institutional working conditions should be
improved. The burnout scores of nurses showed a
greater correlation with clinical characteristics.
Young nurses with little experience working long
hours may lead to higher burnout scores. Larger
studies are required to elucidate the causes of

burnout among nurses working at private hospitals.

Keywords:  Nursing,  burnout,  clinical

characteristics, sociodemographic characteristics.

Ozet

Giris: Hemsirelerin is yasaminda tiikenmislik

6nemli sorunlardan biridir.
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Ama¢: Bu caligmada 06zel bir iiniversite olan, ebeveyn olmayan ve hemsirelik deneyim siiresi
hastanesinde c¢alisan hemsirelerin  tiikenmiglik 0-5 yil arasinda olan, haftalik 51 saatin {izerinde
diizeyinin belirlenmesi amaciyla planlandi. mesai yapan hemsirelerin tlikenmislik puani ise

Yontemler: Kesitsel tanimlayici bir ¢alismadir. istatistiksel olarak  daha yiiksekti  (p<0,05).

Caligmanin  evreni &rneklemini olusturdu. Bu Hemsirelerin - haftalik  fazla  mesai  saatti

(4,159+1,080) ve gece nobet sayist arttikca
(3,632+1,113) tikkenmislik puant daha cok artti

calismada orneklem kriterlerini karsilayan goniillii

121 hemsire yer aldi. Veriler “Hemsire Tanitict

Formu” ve “Tiikenmislik Olgegi-Kisa Formu” ile (p<0,03).

toplandi. Hemsireler veri formlarmi kendileri Sonug: Hemgirelerin tamaminin = “tehlike

doldurdu. Degiskenler i¢in 6nemlilik degeri p<0,05. stirinda  tiikenme” bildirmesi kurumsal calisma
kosullarinin tyilestirilmesi gerektigini

Bulgular: Hemsirelerin  %70,2’si  kadin,

%76,0’s1t 20-29 vyas arasmdaydi. Hemsirelerin gostermektedir. Hemsirelerin tiikenme puani diizeyi

meslek deneyim siiresi 0-5 yil olanlarm cogu klinik karakteristikler ile daha ¢ok iliski gdsterdi.

(%76.1) 20-29 yas arasindaydi. Bu calismada tiim Geng hemsirelerin ¢alistiklart kurumda daha uzun

. . ) 7. sireli mesailerle c¢alistirilmalari ve hemsirelik
hemgirelerin tamami en az “tehlike simirinda s ¥

.. " . . deneyim siirelerinin daha az olmasi onlarin tiikenme
titkenme”  yasamaktaydi. Ancak, hemsirelerin Y

. . e . puanlarmi artirmis olabilir. Ozel hastanelerde ¢alisan
cinsiyet, medeni durum ve egitim seviyesi
tikenmislik diizeyi ile iliskili degildi (p>0,05).

Calistiklart kurum/ birimlerde, 0-5 y1l ¢alisan (ort +

hemsirelerin titkenme nedenlerinin agiga
kavusturulmasinda daha biiyiik ¢alismalar onerilir.

ss) (3.473£1212) hemsirelerin daha uzun siire Anahtar Kkelimeler: Hemsirelik, tiikenme, klinik

calisanlara (6-17 yil) (3,082:£0,923) gére tikenme karakteristikler, sosyodemografik karakteristikler.

puanit daha yiiksekti (p>0,05). 20-29 yas arasinda

Hismail Fehmi Cumalioglu City Hospital, Turkiye, Tekirdag. ORCID: 0009-0002-7981-8317

’Istanbul Rumeli University, Faculty of Health Sciences, Nursing Department, Turkiye, Istanbul. ORCID: 0000-0002-5741-
754X

Corresponding Author: Yazile SAYIN, yazile.sayin@rumeli.edu.tr,; yaziles@gmail.com

1. INTRODUCTION

Burnout consists of physical exhaustion, prolonged fatigue, failure, inefficiency, and
negative attitudes toward work. It is seen in professions with intense emotional demands that
require face-to-face work with other people (Maslach et al., 2001). Burnout is a significant
problem that leads to biopsychosocial symptoms and reduces productivity (Tekir et al., 2016;
Ugar et al., 2016).

As seen in every profession, it is also common in nursing, which requires face-to-face
interactions with people. Nurses face time pressure, are responsible for other human lives,
interact with a lot of people, and arguments arising from professional life; in addition, role

conflicts can lead to stress and burnout (Cevik Tekin, 2021; Hamit et al., 2017).
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Factors such as long working hours and high patient loads play a significant role in burnout
among nurses. Decreases in the quality of care provided by nurses suffering from burnout are
detrimental to both patients and the institutions where they work. For this reason, the quality of
health services provided at institutions with a low incidence of burnout is high (Cevik Tekin,
2021; Efil et al., 2022; Xie et al., 2011). Decreases in the quality of care provided by nurses
experiencing burnout negatively affect society’s perceptions of nursing, which could
discourage younger and future generations from choosing the profession According to reports,
determining the levels and causes of burnout among nurses may raise awareness of the problem
and facilitate problem-solving at the institutional or political level (Efil et al., 2022; Helvac1
and Turhan, 2013; Matsuo et al., 2020). Although it can be said that the country's economy
causes nurses to work under heavy conditions, it is difficult to prove this., as staff members
may hesitate to disclose difficult working conditions due to work anxiety or participate in

research on this issue.

This study was conducted to determine the burnout levels of nurses working at a private

university hospital. The research questions that guided the study are as follows:
1. What is the burnout level of nurses?
2. Do socio-demographic factors impact burnout levels of nurses?
3. Do clinical characteristics impact burnout levels of nurses?
2. METHODS
2.1 Design
This was a descriptive cross-sectional study.
2.2 Setting

This study was conducted at a private university hospital between 20 January 2020 and 15
March 2020. This hospital was chosen because it is one of the largest private university
hospitals in Turkey, and it differs from other large private hospitals owing to the large number
of daily patient entrances and exits and the insufficient number of nurses. During the study
period, the number of patients per nurse, excluding intensive care units and operating rooms,
was 20-25. The number of patients per nurse in intensive care units was 2—4. Nurses work at

least 45 hours per week, and their turnover rate is generally high.

2.3 Sample
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The population of this study consisted of nurses working at the private university hospital
where the study was conducted. At the outset of the study period, 190 nurses worked at the
hospital. During the research process, the aim was to reach the entire population. At the time of
the study, four of the nurses (2.1%) were on a long-term report (leave due to illness) for various
reasons, four (2.1%) filled out the forms incompletely or lost them, 10 (5.3%) resigned from
the institution in the first days of the study, 21 (11.0%) did not want to take part in the study
due to workload, and 30 (15.7%) were working with the hospital via external nursing services.
Therefore, the sample consisted of 121 nurses. The research population is 190, for studies in
the social sciences, it is reported that the sample size is 120, with an acceptable error of 5% and
a confidence level of approximately 95% (Sywalowsky 2009). Thus, the study was completed

with 120 nurses of elderly patients.

The inclusion criterion for participants was currently working as a nurse at the hospital.
Participation was voluntary. The exclusion criterion was failing to completely fill out the data

forms.
2.4 Data collection

Two data collection tools were used: the Nurse Descriptive Form and the Burnout Scale-

Short Form (BS-SF).

The nurse researcher explained the purpose of the research to the nurse interviewees, who
were then given the forms to complete. Nurses who had time were expected to fill in the forms
themselves and then return them. Completing them took 16-18 minutes. A timetable was
created for nurses who reported that they did not have time to fill out forms, which was usually
set as 2 days. The nurses handed over the data forms to the clinic head nurse to give to the

research nurse.
Dependent variables of the study: burnout level of nurses.

Independent variables: sociodemographic characteristics of the nurses; age, gender,
education level, marital status, and number of children; work-life characteristics: professional

position, occupation- institution/ unit experience period, and overtime period.
2.5 Data tools and measurements

The nurse introductory form was created based on the literature (Akyiiz, 2015; Basar 2020;
Can and Hisar 2019; Esen, 2019; Giiniisen and Ustiin, 2010; Kacan et al., 2016; Laschinger and

Fida, 2014). The first 5 questions of the form, which consisted of 12 questions, were about
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socio-demographic characteristics, such as age, gender, number of children, education level,
and marital status, and 7 questions were about working conditions and occupational

characteristics.

The Burnout Scale (BS) was originally developed by Pines and Aronson (1988). The original
scale had 21 items, but Pines (2005) adapted it to make it easier to use and developed the
burnout scale-short form (BS-SF), which has 10 items. Today, this short form is used more
frequently (Pines and Aronson, 1988; Pines, 2005). While calculating the scale score, the items
(3, 6, 19, and 20) placed on the scale as positive expressions of burnout were reversed, and the
remaining items (1, 2, 4, 5, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, and 21) were scored
straight. Burnout levels are evaluated according to the scores obtained: 2.4 and below “very
low burnout”; 2.5-3.4 “danger signal burnout”; 3.5-4.4 “experiencing burnout”; and 4.5-5.4

“severe burnout”.

The first Turkish validity and reliability test of the BS was by Capri (2006), and the second
was done by Tiimkaya (2009). The Turkish validity and reliability test of the BS-SF was done
by Capri (2013). The internal validity reliability coefficient of BS-SF items were .792 in the
present study.

Capri's permission was obtained for the scale to be used in the present study.
2.6 Ethical considerations

The study received ethics clearance (IRB: 13.01.2020-532) from the University's Non-
Interventional Research Ethics Committee and Health Practice and Research Center Institution
Permission (decision no: 11.12.2019-8386) from the hospital. The researcher obtained written

informed consent from all participants in the study.
2.7 Data analysis

Data were analyzed using SPSS for Windows 20.0 program. The findings were evaluated

with a 95% confidence interval and a statistical significance level of p <0.05.

Descriptive data (age, gender, marital status, parentage, working position, ...), frequency and
mean (M), and standart deviation (SD) were presented. A comparison between burnout level
and sociodemographic and clinical characteristics was completed with nonparametric tests. A
difference t-test was used to compare quantitative data; a one-way analysis of variance
(ANOVA) test was done in the case of more than two groups, and a Post Hoc test was used to

determine the group that caused the difference.
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3. RESULTS

In this section, the comparison of sociodemographic and clinical characteristics of nurses

with burnout levels is presented.

Table 1. Sociodemographic and clinical characteristics of the participants (n=121)

Characteristics n %
Gender

Female 85 70.2
Male 36 29.8
Age?

20-29 years 92 76
30 years + 29 24.0
Marital status

Married 48 39.7
Single 73 60.3
Parenthood

Yes 34 28.1
No 87 71.9
Educational level

High school 54 44.6
Associate degree 24 19.9
Bachelor/ master® 43 35.5
Professional position

Shift nurse 109 90.1
Responsible and/or executive nurse 12 9.9
Department

Emergency and delivery room

Operating room 17 14.0
Intensive care unit 39 323
Internal or surgical services/clinics 45 37.2
Nursing service manager 7 5.8
Other: emergency, obstetrics clinic 13 10.7
Nursing experience (years)

0-5 70 57.9
6-11 36 29.8
12-17 15 12.3
Length of total employment in the hospital (years)

0-5 81 67.0
6-17* 40 33.0
Length of employment in clinic, unit, or department of the hospital (years)

0-5 92 76.1
6+ 29 23.1
Overtime period (hour/week)

0-5 12 9.9
1-25 19 15.7
25-50 54 44.6
51 and + 36 29.8

SLour nurses were between the ages of 40-49. The oldest nurse age in the study was 49. *Five of the nurses were graduates.
*One nurse (0.8) had been working for more than 11 years.
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Table 1 shows the sociodemographic and clinical characteristics of the participants.
According to Table 1, 70.2% of the nurses were female, 76.0% were between the ages of 20-
29 years (the youngest was 20 years old, and the oldest was 49 years old), 60.3% were single,
and only 35.5% had a bachelor's or master's degree. Of the nurses, 90.1% were shift nurses,
37.2% worked in internal medicine or surgical service, and 32.3% worked as intensive care
nurses. The nursing experience period for 57.9% of the nurses in private university hospital was
0-5 years and 29.8% for 6-11 years. 67.0% of the nurses had 0-5 years length of total

employment, and 76.1% had been working in a clinic, unit, or department of the hospital.

Table 2. Burnout level of nurses according to sociodemographic and clinical characteristics (n=121)

Characteristics Burnout level Test Value
Gender n Mean=+ SD t p
Female 85 3.36%1.16 -0.524  0.601
Male 36 3.24+1.10

Age

20-29 years 92  3.48+1.18 5231  0.007
30 years + 25 2.94+0.78

Marital status 1.409  0.160
Married 73 3.44+1.20

Single 48  3.14+1.03

Parenthood 3484  0.01
Yes 34 2.85+0.80

No 87 3.51+1.20

Educational level 0.639  0.492
High school 54 3.28+1.11

Associate degree 24 3.27+1.27

Bachelor/ master® 43 3.14+0.94

Professional position 0.719  0.082
Shift nurse 109 3.35+1.17

Responsible and/or executive nurse 12 3.10+0.72

Department 2.088* 0.008
Intensive care unit 39 3.69+1.05

Operating room 13 3.37+1.15

Nursing service manager 7 3.30+0.73

Internal or surgical services /clinics 45 3.24+1.21

Emergency and delivery room 17  2.66+0.88

Nursing experience (years) 7.208* 0.001
0-5 70 3.60+1.21

6-11 36 3.12+0.89

12-17 15 2.50+0.83

Length of total employment in the hospital (years) 2.978  0.052
0-5 81 3.47+1.21

6-177 40  3.08+0.92

Length in clinic, unit, or department of the hospital (years) 2.307  0.090
0-5 92  3.44+1.16

6-17% 29  2.57+0.53

Overtime period (hour/week) 3.947* 0.005
0-5 12 3.15+0.99

1-25 19  3.18+0.93

25-50 54 3.14+1.18

S5land + 36 4.50+1.08

SLour nurses were between the ages of 40-49, and the oldest nurse in the study was 49. ¥ Five of the nurses were graduates.
“One nurse had been working for more than 11 years. * ANOVA test
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The burnout level of nurses according to sociodemographic and clinical characteristics is
shown in Table 2. In this study, the burnout score of all nurses was 2.5 and above in all variables.
According to the sociodemographic characteristics of the nurses, only age and parenting status
were associated with burnout. The 20-29 age nurses had higher burnout scores than the 30-39
age nurses (3.48+1.18/ 2.94+0.78; danger signaling burnout, p = 0.007), and those who did not
have children had higher burnout scores than those who children did (3.51+1.20/ 2.85+0.80; p

=0.01), and the difference was statistically significant.

Although working in shifts increased the burnout score for nurses according to the clinical
characteristics, this did not make a significant difference (p=0.082). However, the clinics where
the nurses worked showed a significant difference in their burnout levels. Those working nurses
in the intensive care unit (3.69+1.05; experiencing burnout) had higher burnout scores than
those working in other clinics (p=0.008). Those with 0-5 years of service (3.60+1.21;
experiencing burnout) had higher burnout scores than those with 6-11 years (3.12+0.89; danger
signaling burnout) and more than 12 years (2.50+0.83; danger signaling burnout), and the
difference was statistically significant (p=0.001). The burnout score of nurses with 0-5 years
of working years in the institution and unit (institution 3.47+1.21/unit 3.44+1.16; danger
signaling burnout) was higher than those with 6-17 years of working years (institution
3.08+0.92/unit (2.57+0.53; danger signaling burnout); however, the difference was not
statistically significant (p>0.05). The burnout score of nurses who worked more than 51
overtime hours per week (4.50+1.08; severe burnout) was higher than those who worked fewer
overtime hours, and the difference was statistically significant (p=0.005). Similarly, the burnout
scores of those with 3 (3.53+1.38; experiencing burnout) and 4-5 (3.63+1.11; experiencing
burnout) weekly night shifts were much higher than those with fewer or no shifts, and the

difference was statistically significant (p=0.007).
4. DISCUSSION
4.1 Sociodemographic characteristics

In this study, since the burnout score of all nurses was above 2.5, that all of them experienced
danger signaling burnout. As in this study, gender (Akyiiz, 2015; Can and Hisar, 2019;
Cankaya, 2017; Taycan et al., 2006; Tekir et al., 2016), marital status (Helvac1 and Turhan,
2013; Kagan et al., 2016; Kaya et al., 2010; Tekir et al., 2016), and educational level (Akpolat
and Isik, 2008; Oztiirk et al., 2014) did not show a relationship with the level of burnout. The
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data of the present study support the findings of previous studies. However, some studies have
drawn attention to the relationship between gender and burnout by reporting that it is higher in

female workers (Ahmadi et al., 2014; Alvares et al., 2020).

The other variables associated with the burnout level of nurses in this study were age and
parenting characteristics. Most of the nurses in this study were young and had little professional
experience. The burnout score was also significantly higher in those who were young and had

less nursing experience.

Studies have shown that burnout related to work-life tends to decrease with increasing age
(Balct et al., 2013; Esen et al., 2019; Karsavuran, 2014). Young nurses also have more
expectations in the first years of the profession, and not meeting them may lead to burnout

(Alvares et al., 2020; Balci, 2013; Esen et al., 2019; Gomez-Urquiza et al., 2017).

Some studies suggest that parenthood, which is one of the sociodemographic characteristics,
has a positive effect on burnout levels. It is claimed that parenting increases certain
communication skills, and communication with other parents and the social environment can
provide support in coping with work stress and difficulties (Giiniisen and Ustiin, 2010).
However, although it is claimed that nurses' different social life responsibilities help them cope
with stressors, they are insufficient in reducing burnout caused by working life, as these nurses

have scores of burnout indicating danger.

Previous studies have reported that the relationship between some sociodemographic
characteristics of nurses and burnout, as well as the characteristics of the working environment

should be further investigated (Paiva et al., 2017).
4.2 Clinical characteristics

In this study, while shift nurses experienced burnout, charge/managerial nurses had a risk
score of "danger signaling burnout”. The fact that all nurses experience burnout, albeit at
different levels, suggests that the common factor may be the working conditions of the
institution. The burnout scores of shift or non-shift working nurses in the studies align with the
findings of the present study (Durmus et al., 2018; Friganovi¢ et al., 2017; Sentiirk, 2014; Xie
et al. 2011).

In this study, there was not a significant difference between the burnout scores of the nurses
according to the clinics they work in. While the burnout scores of intensive care nurses showed
that they experience burnout, other nurses were exhausted. Various studies have reported that

the burnout levels of nurses may differ according to the clinics they work in. In these studies,

9
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attention is drawn to the difference between the nurse/patient ratio (workload) and the patient

circulation rate (Alvares et al., 2020; Elshaer et al., 2017; Sentiirk, 2014; Ucar et al., 2016).

In this study, long working hours (hour/week) influenced the burnout scores of young nurses.
The fact that nurses have 51 or more weekly working hours indicates a serious burnout level.
In addition, a low amount of work experience was a factor that increased the burnout score. The
exhaustion levels of nurses represent a problem that corporate managers need to solve. Previous
studies have pointed out that a nurse’s workload causes burnout by increasing work stress, and
it decreases organizational commitment (Demirel et al., 2017; Elshaer et al., 2017; Esen, 2019;
Giiniisen and Ustiin, 2010; Laschinger and Fida 2014). As mentioned above there have been
nurse resignations as well as the outsourcing of nursing services in the private university

hospital. This situation may be indicative of burnout among nurses working in the institution.
5. CONCLUSION

The majority of the nurses in this study were young and had little working experience, with
long working hours in the institution where they worked. These features played a decisive role
in the levels of exhaustion. Moreover, all nurses, regardless of their sociodemographic and

clinical characteristics, experienced at least "danger signal burnout".

It is recommended to carry out larger studies on this subject for more precise results in

investigating the reasons for working long hours.
6. LIMITATIONS

The most important limitation of the study is that it was conducted on nurses working in a
private university hospital, and the findings are only applicable to them. The inability to contact
nurses who had recently resigned resignation as well as those who were too busy to complete
the form resulted in losses in the sample, potentially liomiting the representative power of the

sample.
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Ozet sonuglar degerlendirilmistir. Analiz sonuglarina gore
L - Istanbul’da acikta satilan dondurma numunelerinin
Listeria monocytogenes kiigiik cocuklar, yaslilar,

. . o eps _
hamile kadinlar ve immiinstiprese kisilerde risk toplandigt 25 isletmenin %36’sinda  (n=14), 75

. . o , _
faktorii olarak goriilmektedir. Tiketime sunulan numunenin - ise  %30,6’smda - (n=23) L

. t tespit edilmistir. Calismada yer alan
dondurmalarin  {iretim asamasinda standartlara monocytogenes tesp stir. Calig y

. e dondurma cesitleri goz 6niinde bulunduruldugunda;
uygun olarak iiretilmesi, liretim sirasi ve sonrasinda ges & g

siitlii, meyveli ve kuruyemisli dondurmalarin

sirastyla  %24’tiinde (n=6), %24’linde (n=6) ve

hem personel hem de tiretim ekipmaninin hijyenine

yonelik kurallara dikkat edilmesi ve tiim siireclerde

0 > _ o
gida giivenligi konusunda denetimlerin sik ve siirekli 7o407mda - (n=10) L. monocytogenes  varhgmna

yapiimasi halk saghg uyeulamalari agisindan rastlanmistir. Izole edilen 23 L. monocytogenes

dnemlidir. Bu ¢alismada Istanbul’da acikta satilan sugunun 17" tanesi ~ coklu  antibiyotik  direng

dondurmalarda L. monocytogenes varhgmm tespiti gosterirken bunlarm 3 tanesi ise tiim antibiyotiklere

ve degerlendirilmesi gerceklestirilmistir. Istanbul’da karst direncliydi. Halk sagligt i¢in oldukea tehlikeli

faaliyet gosteren 25 isletmeden sade (siitlii), meyveli olan L. monocytogenes bulagini 6nlemek adina “tek

ve Kuruyemisi 75 adet dondurma numunesi tip tek saglik” konsepti cergevesinde kanita dayali

. Onerilerin gerekli oldugu sonucuna varilmistir.
toplanmistir.  Numunelerdeki L. monocytogenes & £ ¥

tespiti ve identifikasyonu Chromogenic Listeria Anahtar Kkelimeler: Listeria monocytogenes,
Agar, gram boyama, katalaz ve CAMP testleri Antibiyotik direnci, Dondurma, Gida giivenligi,
kullanilarak gergeklestirilmistir. Tiirk Gida Kodeksi Halk saghgi

Mikrobiyolojik ~ Kriterler ~Yonetmeligi'ne gore
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Abstract and CAMP tests. Data were evaluated according to

. . . the Turkish Food Codex Microbiological Criteria
L. monocytogenes is seen as arisk factor in young
. Regulation. Based on the evaluation results, L.
children, the elderly, pregnant women and
. o o . monocytogenes was detected in 56% (n=14) and
immunosuppressed individuals. It is important in
. . . 30.6% (n=23) of 75 samples from 25 enterprises in
terms of public health practices that the ice creams

] ) Istanbul where ice cream samples were collected.
offered for consumption are produced in accordance

. . ) Considering the ice cream varieties included in the
with the standards during the production phase,

. ) work, L. monocytogenes was found in 24% (n=6),
attention to the rules regarding both personnel and

. . ) ) 24% (n=6) and 40% (n=10) of milk, fruit and nut ice
production equipment hygiene during and after

) ) ) ) creams, respectively. While 17 of the 23 isolated L.
production, and frequent and continuous inspections

) ) monocytogenes strains showed multi-antibiotic
on food safety in all processes. In this study, the

) ) resistance, three of them were resistant to all
detection and evaluation of the presence of L.

o ) ) antibiotics. evidence-based recommendations are
monocytogenes in ice creams sold in the open in

113

) ) necessary within the framework of the “one
Istanbul was carried out. Seventy-five ice cream

) ) ) medicine, one health” concept in order to prevent the
samples with milk, fruit and nuts were collected
] ] ] spread of L. monocytogenes, which is very
from 25 ice cream enterprises in Istanbul.
dangerous for public health.

Determination  and  identification  of L.
monocytogenes in samples were performed using Keywords: Listeria monocytogenes, Antibiotic

Chromogenic Listeria Agar, gram staining, catalase resistance, Ice cream, Food safety, Public health
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1. GIRIS

Diinya ¢apinda yliksek oranda hastaneye yatis ve gida kaynakli hastalik salginlari ile iliskili
de olan Listeria monocytogenes her yerde bulunabilen gida kaynakli bir patojendir (Osman ve
ark., 2020). Cesitli gida ve siit tirlinleri ile insanlara bulasan L. monocytogenes, bu bireylerde
oldukca ciddi bir enfeksiyon olan listeriosise neden olmaktadir (Skowron ve ark., 2019). L.
monocytogenes insanlarda hafiften siddetliye degisen ¢esitli sendromlardan ve yiiksek oranda
hastaneye yatis, abort, 6lii dogumlar, sepsis ve sonugta bireyin mortalitesinden sorumludur
(Shamloo ve ark., 2019; Koopmans ve ark., 2022). Bu bakteri, ayn1 zamanda sogutulmus deniz
trtinleri (Mashak ve ark., 2021) ve pastorize edilmemis siit iiriinleri igin potansiyel bir

kontaminant kaynag1 olarak kabul edilmektedir (Kim ve ark.,, 2018). Ayrica; L.
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monocytogenes’in ¢evresel kosullara dayanikliligini saglayan gesitli 6zelliklerinden (degisken
sicaklik, pH, tuz yogunlugu ve ortamin oksijen orani vb.) dolay1 gida endiistrisinde uygulanan
181l islemler (UHT, pastorizasyon vb.) bu bakterinin gidalardan eliminasyonu i¢in yetersiz
kalabilmektedir (Génen, 2021). Diinya Saglik Orgiitii (DSO) ve Gida Tarim Orgiitii (FAO),
gida giivenligini “gidalarin iiretimi, islemesi, muhafazasi, tasimasi ve dagitimi esnasinda
saglikli gida {iretimini saglamak i¢in kurallarn ve Onlemlerin uygulanmasi” seklinde
tammlamuslardir (Gida Tarim Orgiitii ve Diinya Saglik Orgiitii, 2015). Bu asamalardan herhangi
birinde meydana gelebilecek aksamalar, gidalarin giivenligini tehdit edebilmektedir (Aydemir
Atasever ve Cubukgi, 2018). Ornegin; dondurmanin iiretimi esnasinda uygulanan sogutma
islemi, mikroorganizmalarin iiremesini 6nlemekte ve dondurmanin yapisini olumlu yonde
etkilemektedir. Ancak, dondurmanin muhafazasi ya da dagitimi esnasinda meydana gelebilecek
aksakliklar, soguk zincirin kirtlmast gibi hususlar dondurmanin gida giivenligini

bozabilmektedir (de Amarante ve ark., 2021).

Dondurma; bilesiminde yag, yagsiz kuru madde, seker, stabilizator ve emiilgatorler ile
birlikte iiriine lezzet ve renk veren maddelerin de yer aldigi bir karisimin islenmesiyle elde
edilen gidadir (Tekingen, 2000). Dondurmanin i¢erdigi baslica besin dgeleri; karbonhidrat, yag
ve protein olup, kalsiyum, fosfor ve diger mineraller ile vitaminlerdir. Ulkemizde olduk¢a fazla
miktarda tiiketilen dondurma, bircok farkli lezzete sahip olan bir tath ¢esididir. Cesitli
besinlerin de katilmasiyla (siit, kakao, meyveler, kuruyemisler vb.) besin 6geleri agisindan
zenginlesmesi, dondurmalarda mikroorganizmalarin {liremesi i¢in elverigli bir ortam
saglamaktadir (Aydemir Atasever ve Cubukei, 2018). Dondurma daha c¢ok yaz aylarinda
tilketilen bir tatli olmas1 nedeniyle bir cok dnemli patojeni barmdirabilmekte ve bu besinin

mikrobiyal kalitesi halk sagligi bakimindan 6nem tasimaktadir (Aksoy ve ark., 2013).

Bir¢ok gidadan izole edilebilen L. monocytogenes, Gram pozitif ve fakiiltatif anaerob bir
mikroorganizma olup antimikrobiyal diren¢ gdsterebilmektedir (Gonen, 2021). Tirk Gida
Kodeksi (TGK) Mikrobiyolojik Kriterler Yonetmeligi'ne gore, L. monocytogenes’in
dondurmanin 25 graminda veya 25 mL’sinde hi¢ bulunmamasi gerektigi belirtilmistir (Anonim,
2009). Onemli bir halk saglig1 sorunu olmakla birlikte DSO’niin en yiiksek énceliklerinden biri
de antimikrobiyal direngtir (Bloom ve ark., 2017; Friedman ve ark., 2016). Ciinkd;
mikroorganizmalarm artan antimikrobiyal direng seviyesi, son yillarda daha yiiksek morbidite
ve mortalite oranlara ve artan saglik harcamalarina ve isgiicli kaybina yol agmustir. Tiiketime
hazir gidalarda bulunan ¢oklu antibiyotik direngli L. monocytogenes, 6zellikle yiiksek risk

gruplar1 i¢in tehlike arz ettiginden bir halk saghigi sorunun gostergesi olarak
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degerlendirilmektedir. Amerika Birlesik Devletleri'nde yiiriitiilen bir ¢alisma, siit tanklarindan
L. monocytogenes suslari ile siit iirlinlerinden izole edilen suslar arasinda, insanlarda gida
kaynakli salgmlarla iliskili 6nemli bir genetik benzerlik oldugunu bildirmistir (Kim ve ark.,

2017).

Ulkemizde genellikle dondurma iiretimi kiigiik ¢aph isletmelerde yapilmaktadir (Aksoy ve
ark., 2013). Gerek iiretim-arzin teknik donaniminin gerekse hijyenik kosullarin eksikliginden
bu isletmeler halk saghgini riske edebilmektedir. Sade (siitlii), meyveli ve kuruyemis
katkili/aromali dondurmalar tiiketiciler tarafindan c¢okca tercih edilmektedir. Tim bu
sebeplerden otiirii; bu ¢alismanin amaci, Istanbul ilinde agikta tiikketime sunulan sade (siitlii),
meyveli ve kuruyemis katkili/aromali dondurmalarda L. monocytogenes varliginin arastirilip
tespit edilen izolatlarin cesitli antibiyotiklere diren¢ ve duyarliliklarinin tespit edilmesidir. Bu

calisma kesitsel ve tanimlayici olarak planlanmistir.
2. MATERYAL VE METOT
2.1. Numunelerin toplanmasi ve saklanmasi

Calismanin evren ve drneklem se¢imi Aksoy ark. (2013) ve Aydemir Atasever ve Cubuke1
(2018)’ya gore belirlenmis olup Istanbul’da pastahane, biife, dondurmaci, kafeterya gibi
yerlerde acikta (ambalajsiz) satisa sunulan 25 farkli isletmeden 100 g siitlii, 100 g meyveli ve
100 g kuruyemisli dondurma 6rnekleri Temmuz-Eyliil 2021 tarihlerinde alinmistir (Aydemir

Atasever ve Cubukei, 2018).

Dondurmalar, soguk zincir bozulmadan en kisa siirede Bezmialem Vakif Universitesi,
Saglhik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Bolimii Besin Mikrobiyolojisi
Laboratuvarina getirilmistir. Numuneler steril kilitli posetlere alinip numaralandirilarak -18°C

de analiz edilinceye kadar muhafaza edilmistir.
2.2. Numunelerin mikrobiyolojik analizleri

Dondurma numunelerinden 25 g tartilip lizerine 225 ml %0.1°lik steril pepton ¢ozeltisi
(Conda, Ispanya) eklenmistir. Steril stomacher posetinde mikrobiyolojik analiz i¢in hazirlanan
numune Stomacher’da (VWR, Italya) homojen hale getirilmistir. Listeria monocytogenes
tespiti ve identifikasyonu i¢in %0.1 pepton ile numunelerin 6n zenginlestirmesi 30°C'de 24 saat
inkiibasyon neticesinde yapilmistir. Sonrasinda selektif zenginlestirme 30°C'de 24 saat siireyle
gerceklestirilmistir. Selektif zenginlestirme Orneklerinden Chromogenic Listeria Agar
plaklarina (Diatek, Tiirkiye) ekim gerceklestirilip 35°C'de 48 saat siiresince plaklar inkiibe

edilmistir. Inkiibasyon siiresinin sonunda, petri plaklarmnin makroskopik incelemesi yapilip
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iretici firmanm prospektiisiine gore spesifik bakteri kolonileri tespit edilip izolasyonlar1
saglanmistir. L. monocytogenes identifikasyonu i¢cin Choromogenic Listeria Agar’da koloni
morfolojisinin tanimlanmasinin ardindan gram boyama (GBL, Tiirkiye) yapilmistir.
Bakterilerin morfolojik ve biyokimyasal 6zellikleri, FDA, BAM ve ISO 11290 yontemine gore
gram boyama, katalaz, oksidaz, CAMP testleri kullanilarak analiz edilmistir (Scotter ve ark.,

2001).

2.3. Dondurma numunelerinden elde edilen L. monocytogenes izolatlarinin

antibiyogram profili

L. monocytogenes izolatlarinin antibiyotik duyarliliklar1 Mueller-Hinton Agar plaklar1
kullanilarak disk difiizyon yontemiyle gerceklestirilmistir (Clinical and Laboratory Standards
Institute, 2006). Identifikasyonu yapilan L. monocytogenes izolatlarinin dncelikle Mueller-
Hinton besiyerinde (Merck, Tiirkiye) MacFarland 0,5 bulanikliginda siispansiyonlari
hazirlanmistir ve Mueller-Hinton Agar besiyerine inokiile edilmistir. Alt1 farkli antibiyotik
grubundan sekiz farkli antibiyotik diski (Oxoid, Ingiltere) kullamlmistir. Antibiyotikler
arasinda ampisilin (AM) 10 pg, amoksisilin-klavulanik asit (AMC) 20/10 pg, gentamisin (CN)
10 pg, tetrasiklin (TE) 30 pg, vankomisin (VA) 30 pg, penisilin (P) 10 pg, eritromisin (E) 15
ug ve trimetoprim/sulfametoksazol (SXT) 12.5/23.75 nug yer almaktadir. Plaklarin 37°C'de 24
saat inkiibe edilmesinin ardindan zon ¢aplar1 degerlendirilmis ve sonug, Klinik ve Laboratuvar
Standartlar1 Enstitiisti’niin agiklanan inhibitor bolgeye dayali olarak direngli veya duyarl olarak

(Clinical and Laboratory Standards Institute, 2006) degerlendirilmistir.
3. BULGULAR VE TARTISMA

L. monocytogenes, gidalarla insanlara bulasan 6nemli bir halk saglig1 sorunudur (Shamloo
ve ark., 2019). Ozellikle, bu bakterinin buzdolabinda veya soguk kosullarda gelisme yetenegine
sahip olmasi kontamine ettigi gidalarda bu patojenin kontroliinii zorlastirmaktadir.
Calismamizda, dondurma numunelerinden izole edilen bakteri kolonileri gram pozitif, katalaz

pozitif ve oksidaz negatif olarak saptanmistir.
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Tablo 1. Acikta satilan dondurmalarda tespit edilen L. monocytogenes izolatlarinin antibiyotik direng¢ ve
duyarliliklari

Antibiyotikler Antibiyotik smifi Direncli (R)  Duyarl (S)
N % N %
Amoksisilin-Klavulanik Asit (AMC) 20/10 pg B-laktam 3 13 20 87
Penisilin (P) 10 pg B-laktam 4 17 19 83
Ampisilin (AM) 10 pg B-laktam 4 17 19 83
Vancomisin (VA) 30 pug Glikopeptitler 20 g7 3 13
Eritromisin (E) 15 pg Makrolid 15 65 8 35
Trimetoprim/Sulfametoksazol (SXT) 12,5/23,75 ug Sulfonamid 15 65 8 35
Gentamisin (CN) 10 pg Aminoglikozitler 3 13 20 87
Tetrasiklin (TE) 30 pg Tetrasiklin 3 13 20 87

Istanbul’da agikta satilan dondurma numunelerinin toplandig1 25 isletmenin 14’iinde (%56)
L. monocytogenes tespit edilmistir. Siitlii, meyveli ve kuruyemisli olmak {izere toplamda 75
numunenin 23’linde (%30,6) bu bakteri saptanmistir. Calismada yer alan dondurma cesitleri
g6z Oniinde bulunduruldugunda; siitlii ve meyveli dondurmalarin %24’iinde (n=6), kuruyemisli
dondurmalarin ise %40’inda (n=10) L. monocytogenes varligina rastlanmistir. Giresun’da
toplanan 54 adet dondurma numunesinin %12,9’unda (n=7) L. monocytogenes tespit edilmistir
(Babacan, 2020). Kayseri’de ise 50 adet dondurma numunesinin analiz edildigi bir caligmada
ise dondurmalarin 5’1 (%10) L. monocytogenes pozitif bulunmustur (Goniilalan ve Goniilalan,
2010). Hindistan’da yapilan bir ¢alismada 65 dondurma 6rneginin 32'sinde L. monocytogenes
tespit edilmistir (Mary ve Shrinithivihahshini, 2017). Ankara’da toplanan 110 dondurma
numunesi L. monocytogenes varligl acisindan incelenmis ve sonugta 23 numunenin pozitif

cikt1g1 bildirilmistir (Sanlibaba ve ark., 2018).

Mevcut sonucglar ve yukarida belirtilen ¢alismalar, lilkemizde agikta ve kapali ambalajli
satilan dondurmalarda L. monocytogenes'in yaygin oldugu gostermektedir. Dondurma
tiretiminde ¢ig siit kullanimi, kullanilan siitiin pastorize edilmemis siit olmasi, siitiin
pastorizasyondan sonra kontaminasyonu veya pastOrizasyon sirasindaki teknolojik hatalar
Listeria spp.min, 6zellikle L. monocytogenes'in dondurmalarda varligindan sorumludur. TGK
Dondurma Tebligi’nde yer aldigi lizere dondurma iiretiminde kullanilacak siitiin ¢ig siit

olmamasi yasal gerekliliktir (Anonim, 2004). Siitiin pastorizasyonu siit iiriinlerinin {iretiminde
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kritik kontrol nokta kabul edilmistir (Arslan ve Yildiz, 2020). Ayrica, siit lirlinlerinin tiretiminde
kullanilan siitlin pastorize edilmesi ve pastorizasyon kontroliiniin de 6nemi bu noktada ortaya
cikmaktadir. Simdiye kadar yapilan arastirmalar; siit ve siit iriinlerinden kaynaklanan
hastaliklarin sebebinin yetersiz 1sil islem uygulanmasi veya pastorizasyon sonrasi gidalarin
kontaminasyonlarma bagli olarak gelistigini bildirmistir (Kiiciik ve Yibar, 2019). TGK
Mikrobiyolojik Kriterler Yonetmeligi (2009/68)’'nde EK-1 Mikrobiyolojik Kriteler’de
Dondurma ve Siiti Buz maddesinde bu gidalarin 25 graminda veya mL’sinde L.
monocytogenes hi¢ bulunmamasi gerekliligi teblig edilmistir (Anonim, 2009). Bu sebepten,
calismamizda L. monocytogenes bakterisi i¢in var/yok analizi yapilip koloni sayimi
bildirilmemistir.

Tablo 1 agikta satilan dondurmalarda tespit edilen L. monocytogenes izolatlarmin alt1 farkh
antibiyotik smifina ait, sekiz farkl antibiyotige diren¢ ve duyarlhiliklarinin degerlendirilmesi.
Calismada kullanilan antibiyotikler ait olduklar1 antibiyotik smiflar1 ile birlikte belirtilmistir.

N: numune sayis1; %: numune yiizdesi.

Kanser, metabolik hastaliklar, AIDS hastalar1 gibi bagisiklig1 baskilanan hastalar, yeni
doganlar, yashlar ve hamile kadmlar duyarli popiilasyon olup L. monocytogenes
enfeksiyonlarmdan korunmalar1 dnemlidir (Babacan, 2020). Ilaveten, bu bakteri ile enfekte
bireylerde antibiyotik uygulamasmin basariya ulasmasi i¢in bakterinin direng veya
duyarhiligmmin tespit edilmesi gereklidir. Gliniimiizde, listeriyozis tedavisinde ampisilin,
amoksisilin, eritromisin, tetrasiklin, trimetoprim/sulfametoksazol ve imipenem antibiyotikleri
kullanilmaktadir. Cig siit, siit Uriinleri ve diger gidalardan izole edilmis L. monocytogenes’in
gentamisin, vancomisin ve penisilin G antibiyotiklerine de direng/duyarlik testleri bildirilmistir
(Abdeen ve ark., 2021; Aksoy ve ark., 2018; Babacan, 2020). Tim bu sebeplerden
caligmamizda, saptanan L. monocytogenes izolatlarma antibiyogram duyarlilik testi
uygulanmistir. Genel olarak L. monocytogenes izolatlarinin ayni tiir antibiyotiklere direng
gosterdigi saptanmustir (Tablo 1). Yapilan degerlendirme sonucunda, 23 L. monocytogenes
izolatindan 6’smm tek bir antibiyotige direngli bulunmusken, 17’sinin farkl antibiyotiklere
multi-direng gosterdigi saptanmistir. En fazla direng glikopeptid, makrolid ve sulfanamid grubu
antibiyotiklere kars1 gozlenirken B-laktam, aminoglikozid ve tetrasiklin grubu antibiyotiklere
diisiik direng saptanmistir. Calismamizda multi-direng gosteren bakteri izolatlarinin 3’{iniin ise,

calismada yer alan biitiin antibiyotiklere direngli bulundugu tespit edilmistir.

Mevcut calismada, acikta satilan dondurmalarda tespit edilmis olan 23 L. monocytogenes

izolatmin sekiz farkli antibiyotige karsi antibiyogram profili Sekil 1°de gosterilmistir. Bu
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sonuclara gore; L. monocytogenes izolatlarinin %87’si amoksisilin-klavulanikasit, gentamisin
ve  tetrasikline, %83’ti  ampisilin  ve  penisiline,  %35’1  eritromisin  ve
trimetoprim/sulfametoksazole ve %13’ii vancomisine duyarlilik gdstermistir. Ilaveten, ¢ig siit
ve siit iirlinlerinden izole edilen 22 L. monocytogenes izolatindan birinin (%6,7) amikasin,
meropenem, penisilin G ve vankomisine, dordiiniin (%26,7) trimetoprim/siilfametoksazole
direngli oldugu tespit edilmistir (Aksoy ve ark., 2018). Ad1 gecen caligmada, tiim izolatlarin ise
ampisilin, kloramfenikol, siprofloksasin, eritromisin, gentamisin, rifampin, tetrasiklin ve
streptomisine duyarli olduklar1 bildirilmistir. Siit numunelerinden izole edilen L.
monocytogenes'in penisiline %44,4 ve eritromisine ise sonuglarimizla benzer sekilde %60
direngli oldugu diger bir caliymada goriilmiistiir (Skowron ve ark., 2019). L. monocytogenes
izolatlariin penisilin, amoksisilin/klavulanik asit, tetrasiklin ve kloramfenikole kars1 ytliksek
direnc gdsterdigi baska bir ¢alismada belirtilmistir (Akrami-Mohajeri ve ark., 2018). Ilaveten,
calismamizi destekler sekilde siit, et ve balik gibi ¢esitli hazir gidalardan izle edilen L.
monocytogenes bakterilerinin amoksisilin, sefalotin, kloksasilin ve siilfametoksazol dahil
olmak iizere bircok antibiyotige yiiksek duyarlilig1 ve penisilin, nalidiksik asit, tetrasiklin ve

kloramfenikol'e kars1 ise yiliksek direng gosterdigi bulunmustur (Garedew, 2015).

AMC
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Sekil 1. Agikta satilan dondurmalardan izole edilen L. monocytogenes (n= 23) bakterilerinin ¢oklu antibiyotik
direng profilleri. AM: Ampisilin; AMC: Amoksisilin-klavulanik asit; CN: Gentamisin; TE: Tetrasiklin, VA:
Vankomisin, P: Penisilin; E: Ervitromisin; SXT: Trimetoprim/sulfametoksazol.

Dondurma iiretiminde kullanilan siitiin hijyenik kosullarda toplanmamasi ve patojen
mikroorganizmalarla kontamine olmas1 6nemli halk sagligi sorunlarma yol acabilmektedir
(Aksoy ve ark., 2018). Bu kontaminasyonlar iiretim sirasinda/sonrasinda personel veya
alet/ekipman kaynakli, uygun olmayan pastorizasyon kosullari, capraz bulag, iiriiniin
depolanmasinda soguk hava kosullarinin saglanmamasi ve 6zellikle ambalajsiz tirlinlerin satig1
nedeniyle olabilmektedir. Ayrica; gidalarin {iretim agamalarinda teknolojileri geregi uygulanan
tekniklerden biri olan 1s1l islemler, bu bakteri iizerinde her ne kadar letal etki olustursa da zaman
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icinde diren¢ kazanip gida ve gida isletmeleri i¢in risk olusturabilirler (Gonen, 2021).
Calismamizda, izolatlarin antibiyotik direng profilinde goriilen farkhiliklarin, dondurma

iiretiminde kullanilan siitlerin farkli bolgelerdeki kaynaklardan saglanmasi, gida

icerigindeki patojen miktarmin farkli olmasi ve tiretimde istihdam edilen personelin hijyen
anlayisindaki eksiklikler sebebiyle ortaya ¢ikmis olabilir (Aksoy ve ark., 2018; Tuncay ve
Sancak, 2018). Ayrica c¢alisma sonucunda ayni tiir antibiyotiklere direng tespit edilmesi
bolgedeki siit ineklerinin tedavilerinde siklikla bu antibiyotiklerin tercih edildigini

diistindiirmektedir.

Zoonozlarla miicadelede 'tek saglik' kavrami oOne ¢ikmakta olup L. monocytogenes
bakterisinin yayilimi hayvancilik endiistrisinde ekonomik kayiplarm yani sira 6nemli halk
saglig1 sonuglarna da yol acabildiginden 'tek tip tek saglik konsepti'nde goz ardi edilemez (Jibo
ve ark., 2022). Ilaveten, mikroorganizmalarin antibiyotik direnci, tek saglik yaklasimini en net
sekilde ortaya koydugu kiiresel saglik sorunlarindan biridir (Velazquez-Meza ve ark., 2022).
Bu husus, hem insanlari, ¢gevreyi ve hem de hayvanlari etkileyen kritik bir sorun olup 6zellikle
tarim, hayvancilik, veteriner ve beseri tip antimikrobiyallerin sorumsuz ve asir1 kullanimi
nedeniyle zorlanmaktadir. Antibiyotiklerin yanls kullanimi/yonetimi, enfeksiyonlarin yetersiz
kontrolii, tarimsal atiklar, ¢evresel kirleticiler ve direngli bakterilerle enfekte olmus insan ve
hayvanlarin go¢ etmesi de antibiyotik direncinin yayilmasini kolaylastirmaktadir (WHO, 2015).
Ortaya ¢ikan patojenlerin veya yeniden canlanan enfeksiyonlarmn yarattigi zorluklarin
iistesinden gelmek, sektorler arast isbirligini, koordinasyonu ve iletisimi gerektirdiginden ‘tek
tip tek saglik konsepti’ ile bu amaca ulasilabilir (Jibo ve ark., 2022; Velazquez-Meza ve ark.,
2022).

4. SONUC

Calismamizin  bulgularma gore, L. monocytogenes kontaminasyonu acikta satilan
dondurmalarda yaygindir. Ayrica, bu patojenin antibiyotik direnci gdsterme oranin da yiiksek
bulunmasi halk sagligini tehdit etmektedir. Gelismis lilkelerde basta halk sagligi, gida giivenligi
ve saglig1 gelistirme programlarinin yonetimine ragmen, L. monocytogenes bakterileri gida
endiistrisinde zorluk olmaya devam etmektedir. Bu nedenle kanita dayali 6nerilerin ve siirekli
egitimin Ozellikle gida endiistrisinde ¢alisanlar i¢in olmak {izere tiim tiiketicilere ulastirilmasi
'tek tip tek saglik konsepti' ¢cergevesinde L. monocytogenes’in gidalara kontaminasyonunu ve

direngli suslarinin ortaya ¢ikmasini dnlemek icin gereklidir.
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Ulkemizde siklikla tiiketilen bir tatl olan dondurmalar, gerek iiretim gerekse muhafaza ve
satig siirecinde kisacasi liretim-tiiketim zincirindeki asamalarinda ¢esitli kontaminasyonlara
maruz kalabilmektedir. Mikrobiyal kalitesi TGK’ne uygun dondurma iretebilmek igin
isletmede liretimin her asamasinda tiim hijyen kurallarinin en {ist diizeyde uygulanmasi bu

baglamda onerilmektedir.
Etik onay: Gerekli degil.
Cikar catismasi: Hicbir kisi veya kurulusla ¢ikar catismasi yoktur.
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Abstract Results: The data were analyzed according to the

L perception of stigma and the views of nurses caring
Objective: It has been observed that nurses, who
) o for COVID-19 patients under four themes:
are responsible for providing one-to-one care to the
. ) “stigmatizing attitudes and behaviors, “emotional
health workers who are on the front line during the
) . . reactions to stigmatization’, “support systems’, and
COVID-19 pandemic, are exposed to stigmatizing

attitudes and behaviors. This study aims to determine ‘expectations’.

nurses'  perceptions and  experiences  of Conclusion: The nurses have been an essential
stigmatization in pandemic clinics and their feelings, component of the professional healthcare team who
thoughts, and perspectives on stigmatization during are at the frontlines of the battle with COVID-19
the COVID-19 pandemic process. working with intense and long hours during the

) ) ) pandemic period and being exposed to stigma by
Method: This study was carried out using a ) ) .
o ) o society and their families. Therefore, the nurses
qualitative research method using the descriptive . . o . .
. . . experienced unstable emotional oscillations in their
phenomenological model. Face-to-face interviews ] . .
) ) . moods like unhappiness, withdrawal, burnout, or
were done with the nurses caring for patients

diagnosed with COVID-19 using the purposeful aneet

sampling method until the data saturation was Key Words: Covid-19, nurse, perception,
reached. Data saturation was achieved with 15 stigma, qualitative

nurses (n = 15), then the interviews were terminated. Oret

A 10-item demographic information form was

utilized to characterize the participants, and a semi- Amag¢: COVID-19 pandemisi sirasinda oncii
structured interview form consisting of six questions olan saglik calisanlarma birebir bakim saglama
was employed to reveal the perception of stigma. sorumlulugunu tasiyan hemsirelerin, damgalayici
The qualitative content analysis method was used in tutumlarla  karsilastiklar1  gozlemlenmistir.  Bu
data analysis. caligma, pandemi kliniklerinde gérev yapan
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hemgsirelerin  COVID-19  pandemi  siirecinde
damgalama algilarina yonelik diisiince, duygu ve

perspektiflerini belirlemeyi amaglamaktadir.

Yontem: Bu calismada nitel arastirma yontemi
olan fenomenolojik model kullanilmistir. Veri
doygunluguna ulagilana kadar amacgli &rnekleme
yontemi kullanilarak COVID-19 tanili hastalara
bakim veren hemsirelerle yiiz yiize goriismeler
yapilmustir. Veri doygunlugu 15 hemsire (n = 15) ile
saglandi, ardindan  goriismeler  sonlandirildi.
Katilimcilarin = 6zelliklerini  tanimlamak igin 10
soruluk demografik bilgi formu kullanilmig ve
damgalama algisini ortaya ¢ikarmak i¢in alt1 sorudan

olusan yar1 yapilandirilmig bir goriisme formu

Bulgular: Veriler, hemsirelerin COVID-19
hastalarina bakim verenlerin damgalama algis1 ve
goriisleri  dort tema altinda analiz edildi:
"damgalayict tutumlar ve davranislar",
"damgalamaya  duygusal tepkiler", "destek

sistemleri" ve "beklentiler".

Sonu¢: Hemgireler, COVID-19 ile miicadelede
on saflarda yogun ve uzun saatler boyunca calisan
saglik ekibinin vazgegilmez bir parcast olmus ve
toplum ve aileleri tarafindan damgalamaya maruz
kalmislardir. Bu nedenle, hemsireler duygusal olarak
kararsiz ruh halleri yagamiglardir, bu da mutsuzluk,
¢ekilme, tikenmislik veya ofke gibi duygusal

dalgalanmalara neden olmustur.

kullanilmistir. Veri analizinde nitel igerik analizi
Anahtar Kelimeler: Algi, damgalama, COVID-
yontemi kullantilmustir. )
19, hemsire
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1. INTRODUCTION

COVID-19, which spread from Wuhan, China to the whole world in December 2019,
significantly impacted mortality and morbidity; it also negatively affected all of humanity
psychologically, socially, and economically. The disease's high susceptibility to transmission
between individuals, coupled with its rapid propagation, has necessitated measures such as
quarantine and home isolation. While the presence of asymptomatic individuals and the late
appearance of symptoms is life-threatening in some individuals, the delay in determining the
host has created concern in society. This situation has brought fear, doubt, and prejudice in
people’s communication with each other (Liu et al., 2020). The presence of numerous scientific
voids about the fundamental attributes of the disease has given rise to a plethora of concerns
surrounding the epidemiological, diagnostic, and therapeutic dimensions of the ailment

(Badfarm and Zandifarm, 2020) Furthermore, beyond the apprehension stemming from the
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abrupt onset of infectious diseases like COVID-19, the absence of a well-orchestrated and
meticulous execution of public health strategies, preventive measures, diagnostic procedures,

and treatment protocols can exacerbate both fear and stigmatization. (Bobie et al., 2004).

Stigma is a fundamental concept regarding people’s tendency to devalue others (Yilmaz et
al., 2021). Stigmatization is a state of inferiority and exclusion from all ordinary people that
undermines human dignity. Stigma entails being tainted and undesirable against what is normal
and accepted. This is related to intelligence, culture, education, and information. Introversion,
loss of connection with society or feelings of exclusion and loneliness (Doganavsargil, 2013,
229-251), anxiety, despair, and helplessness are seen in people who are stigmatized (Fisher et

al., 2019: Yilmaz et al., 2021).

The stigmatization directed towards individuals afflicted by the COVID-19 disease, as well
as those attending to their care, has emerged as a significant issue amid the course of the
pandemic. Social distance, quarantine practices, and the restriction of social life caused the
awareness of the high risk of transmission to be nestled in society, resulting in the stigmatization
of healthcare workers who have an increased risk of catching the disease. Health workers
involved in the COVID-19 pandemic were faced with a new emerging virus about which they
didn't have enough information. This virus which is highly contagious and lethal, spreads easily
and quickly, lives for a long time on contact surfaces, increasing the risk of health workers
catching the disease, and is asymptomatic in some cases, supports the idea that healthcare

professionals can be carriers (Oztiirk, 2018; Sotgiu et al., 2020).

Throughout the course of the COVID-19 pandemic, a notable observation was the exposure
of frontline healthcare workers, particularly nurses involved in providing personalized care, to
instances of stigmatizing attitudes and behaviors. Interestingly, while being heralded as heroes,
these healthcare workers have encountered a paradoxical dualism (Yilmaz et al., 2021).
Although healthcare professionals are applauded and declared heroes worldwide, research
shows that people in society believe that healthcare professionals are carriers and spreaders of
the disease and that they should be isolated from society. People’s feelings of gratitude towards
healthcare professionals do not prevent the development of stigmatizing behaviors (Fisher et
al., 2019: Yilmaz et al., 2021). In a study covering the United States and Canada, conducted
amid the COVID-19 pandemic, a web-based questionnaire focusing on the stigmatization of
healthcare professionals was distributed to 3551 individuals without a healthcare background.
Strikingly, over twenty-five percent of respondents expressed the belief that healthcare

professionals should remain isolated from their communities and families (Taylor et al., 2019:
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Yilmaz, et al., 2021). Stigmatization creates an extra burden for healthcare professionals during
the pandemic, which is already difficult for every individual in society. This pressure created
by stigmatization negatively affects the decision-making processes of healthcare professionals
in times of crisis and causes distraction (Yilmaz et al., 2021). During the SARS and MERS
epidemics encountered in previous years, it has been determined that healthcare professionals
who cared for patients were under intense stress due to the high risk of infection, stigmatization,

inadequate personnel, and equipment (Xiong et al., 2020).

Efforts directed towards elevating public consciousness regarding the essence of the illness
and fostering a precise comprehension of the cognitive frameworks constituting coping
mechanisms for potential apprehension and unease stand as imperative instruments in
countering stigmatization. Enhancing the populace's awareness and cultivating trust within the
public sphere, all while accounting for cultural nuances holds significance in the battle against
the stigma entwined with the COVID-19 disease (Bardfarm et al., 2020). In the context of
pandemic trajectories, healthcare professionals, who have historically and will continue to serve
on the frontlines, remain vulnerable to stigmatization. The repercussions of stigmatizing actions
and perceptions extend beyond the pandemic's cessation, enduring for protracted periods. The
stigmatization fostered by pandemics necessitates lucid definition, the formulation of

combating strategies, and the elevation of public consciousness.

This study aims to examine the levels of stigma perception among nurses providing care to

COVID-19 patients, and the research questions are as follows:

e Have self-stigmatizing behaviors been observed in nurses providing care to COVID-19-
diagnosed patients?

e Have nurses providing care to COVID-19-diagnosed patients been subjected to
stigmatizing behaviors from society?

e Have nurses providing care to COVID-19-diagnosed patients and exposed to

stigmatizing behaviors experienced changes in their emotional well-being?
2. METHODS
2.1 Study design and participants

The present study was conducted in a pandemic hospital in Istanbul, Turkey, using a
descriptive phenomenological research model, which is recognized as a qualitative research
approach. Descriptive phenomenology is the interpretation of individuals' daily life

experiences, the meanings of these experiences, and the common aspects of those who
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experience them (Spiegelberg, 1960, 62-74). The sample for the study consisted of nurses
working in the pandemic wards of COVID-19. A fundamental criterion of the
phenomenological model guiding the selection of study participants is that the individuals
selected should have extensive experience of the phenomenon under study in all its dimensions
(Creswell, 2020). Therefore, the inclusion criteria for this study were that the nurses are over
18 years old and have taken care of patients diagnosed with COVID-19. The research sample
was deliberately chosen using a purposive sampling technique. The determination of the nurse
participants' number for the sample took into consideration the concept of data saturation within

the qualitative study, ultimately reaching saturation with a total of 15 nurses (n = 15).
2.2 Ethical approval

The ethical approval for the study was obtained from the Istanbul University Cerrahpasa
Non-Interventional Clinical Trials Ethics Committee on September 9, 2020, with the ethics

committee reference number 83045809-604.01.02.
2.3 The research team and reflexivity

Both researchers have completed their doctorates in mental health and psychiatric nursing
and are faculty members in the faculty of health sciences. One researcher is a specialist pediatric
nurse and is currently pursuing her Ph.D. in pediatric nursing. She also holds the position of
overseeing the training of nurses in a pandemic hospital. The other researcher serves as a faculty
member (professor) in nursing. The nurses who agreed to participate in the study provided

verbal and written consent.
2.4 Data collection

The data collection process concluded when no new themes emerged from participants'
experiences. Semi-structured, in-depth interviews were conducted between September and
November 2020, at times convenient for the participants. Each interview, lasting approximately
15 minutes, was recorded in audio format after obtaining explicit consent from every
participant. Interviews were carried out in a quiet, well-ventilated room, adhering to social
distancing and mask protocols through face-to-face meetings. Some nurses declined to

participate in the study.

The interviewer, Mrs. SD, is a specialist nurse with qualitative work experience, employed
in a pandemic hospital, and was not aware of the previous participants. Following an in-depth
review of literature and expert opinions, a two-part data collection form was prepared. The first

part gathered participants' demographic information, including age, marital status, cohabitants,
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work experience, pre-pandemic workplace, duration of service in the COVID-19 ward. The
second part consisted of a semi-structured interview form designed to explore the perceived

stigma among the nurses. The semi-structured interview questions are provided below.

Face-to-face interactions experienced a decline during the initial phases of the COVID-19
pandemic due to stringent restrictions. However, with the arrival of the summer period, i.e., in
June, the normalization process progressed step by step, and in July, normalization started in
Turkey within the framework of specific rules. Since the data collection phase in our study was
as of September, nurses' perceptions of stigma, experiences, and practices from the beginning
of the pandemic period until today, during the restriction and normalization processes, were

asked.
2.5 Data analyses

The audio recordings, totaling 12 pages, obtained in the study were transcribed verbatim by
the researchers without any modifications, and the content analysis method was employed for
data analysis. The researchers repeatedly read the interview transcripts, coding the data based
on their meanings for analysis. In content analysis, similar data were grouped within specific
concepts and themes, organized and interpreted in a way that the reader could understand. The

data were coded and segmented based on their meanings for analysis.

According to Braun and Clarke (2006), the content analysis method involves the following
steps: (1) familiarizing with data, (2) generating initial codes, (3) searching for themes, (4)
reviewing themes, (5) defining and naming the themes, and (6) producing the report. Two
researchers with qualitative research knowledge and experience independently applied content
analysis, identifying themes based on the outlined steps. The researchers engaged in discussions
until reaching a consensus, identifying the themes deemed most suitable to describe the findings

(Graneheim and Lundman, 2004, 26).

The semi-structured interview questions

Interview questions

1. How do you think taking care of a patient diagnosed with Covid-19 affected your life?
Have you been separated from your family?

2. During the Covid-19 pandemic, did you feel obliged to separate yourself from the communication with your
family?

3. Has the behavior of the people around you (neighbors, friends, family members, etc.) changed towards you?
4. Has there been any change in your behavior towards the people around you?

5. When caring for a Covid-19 patient, did you feel any difference in the patient’s communication with you
compared to other patients?

6. How was the patient’s approach to your protective measures when caring for a Covid-19 patient?
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3. RESULTS

The average age of the participating nurses was 25.2+4.32 years, and the majority of them
were female and single. Their educational status varied but mostly undergraduate and associate
degree holders (n=10). Although their work experience varies between 6 months to 18 years,

their working time in the COVID-19 ward was between 5 months to 8 months (Table 1).

According to the analysis of the data, the perceptions of stigma and experiences of nurses
caring for COVID-19 patients were grouped under four themes: ‘stigmatizing attitudes and

behaviors,” 'emotional reactions to stigma,' 'support systems' and 'expectations.'
Theme 1. Stigmatizing Attitudes and Behaviours
Sub-theme: The Impact of the Social Environment

The experiences of nurses who agreed to participate in our study and who work in clinics
caring for COVID-19 patients have been documented by asking questions about their
experiences, perceptions of stigma, practices, and emotions induced by human behaviors since

the beginning of the COVID-19 pandemic.

Most of the nurses stated that they could not normalize in this normalization process. The
close relatives and friends they met before the pandemic indicated that they did not want to
meet with the nurses during this process or had a secret meeting. This circumstance arises from

the fact that nurses are responsible for attending to COVID-19 patients' care.

"....my friends were seeing each other less, but they were treating me differently. For
example, they used to say that I probably don't want to come to them, because I just got out of
the hospital." N1

... most of my friends did not meet up with me because I am a healthcare professional. And
they know I'm still working with a COVID-19 patient. Most people don't find it right to meet up
with me anyway' N2

'We could meet up while social distancing and using masks, but they were more nervous.

Although I said these things, we did not meet' N4

'In the places [ went to, they said, 'You are a healthcare professional, you are taking care of

a patient with COVID-19, you may be carrying Covid, let's get back a little." N§

'....you are working at the hospital, you can be a carrier, my friends said.' N9
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Nurses who live away from their families or have to live in a different place (housing,
dormitory, hotel, etc.) stated that before they went to their families, they took a COVID-19 test,
and when the result was negative, they made family visits. However, they stated that the

discrimination of their close relatives continued despite this.

'During the normalization process, I was going to my family after I had a test. My relatives

asked, "Are you really negative?" There were no handshakes or hugging anyway....."' N5

'l went home a few times, even when I went home, my family, my sister, and my brother-in-

law were nervous N6

'....my mother's relatives used to say that when you talk on the phone, it is contagious. Don't

talk to her too much.' N13

Nurses stated that if their friends were working in the field of health as well, this period

would be easier for them.

"My friends are healthcare professionals, they already know about the disease. So there was
no problem. We talked on the phone. When the weather was good, they came to the garden. We

have a garden, and we met within the rules of social distancing.'N3

'My nurse friends do not have such things, but I have never met my non-healthcare friends

either.” N10

... Because my friends are afraid of transmitting the disease to their families, but [ meet my

other friends who are healthcare professionals.' N12

'Normally, I was meeting my friends working at the hospital, and we continue to meet at the

moment.' NI13

Individuals in the proximity of the nurses expressed the belief that the nurses themselves are
contagious due to their engagement in caring for Covid-19 patients. It is seen that the nurses
feel bad and upset because of this situation. It is thought that the primary source of this fear is
that many people have insufficient information about the disease or lack the knowledge of the

transmission routes of the disease.

'"My neighbor used to bake us a cake for support because we are healthcare professionals;
they didn't want to take the cake plate back. When we wanted to give it back, they said no, you
should keep it' N5
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"...d couldn't find a uniform after washing mines . I didn't have another one, so [ went to the
tailor I always preferred. I wanted to have a form sew. I gave my form for measurement, but

the tailor did not take it. The tailor said I don't accept nurse's uniforma' N11
Sub Theme 2. Self-stigmatization

This is another critical factor that determines the perception of stigmatization in the
immediate environment. There is a positive correlation between the degree of internalized

stigmatization among nurses and their heightened perception of being stigmatized.
"....1 tried to stay away from my family. I tried to protect my loved ones from myself.' NI1
"...I had a fear of infecting my family while I was visiting them' N13

".we are directly in the source of the disease. No matter how much we pay attention to the
hygiene rules, it happens somehow. This comes down to some moral responsibility. I tried to

be extra careful because I couldn't handle this burden, so I avoided meeting people' N§
Theme 2. Emotional reactions to stigmatization

Caring for Covid-19 patients led to nurses experiencing exclusion from both their immediate
and wider social circles. Nurses with a perception of exclusion stated that they experienced

negative emotions such as unhappiness, adductive, fatigue, and anger.

..... I felt excluded. Even in the building, we had situations like there is a healthcare

professional here, let's stay away from there'

'...1 felt excluded. It was mentally bad. We are here not because we want to, but because we

have a duty' N11

'.... my mental health was already broken. It was like depression at that time. You can't meet

your friends, you can't talk to your friends. I became an introvert' N12
...t felt bad, it made me feel like I was infected with the virus' N10

'Actually, this situation makes people feel excluded. I think I took more precautions than
them. Because I know the source. I know the precautions I should take, but people do not know

what precautions to take from others. In fact, I have to be afraid of them' N8

...I experienced a lot of fatigue. I was very tired during this process. I didn't see my family

for 5 months. I only contacted them by phone. I could not see any of my friends." N7

Theme 3. Support Systems
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The nurses' close family and COVID-19 patients were their best supporters. Most nurses
stated that patients diagnosed with COVID-19 were more respectful and communicated better

than other patients.

'Patients in the Covid section are lonely like us, so I think they are more respectful to us.

This situation also made me happy.' N2

'...they treat us with respect, 1 feel like they are doing their best to prevent us from getting
sick' N3

"... COVID-19 patients behaved well towards us. They saw that we were helping them' N5

"...we had no problems in communicating. That is to say, we got along very well with

COVID-19 patients.' N8

'...since everyone has distanced themselves from them, our communication with them creates

a feeling of gratitude in them, they love us sincerely.' N14

..... the feeling of gratitude has increased in my family. I am the only healthcare
professional in the family. They act as if something happens to them as if there is no one else.’

NI14

'My family: No matter what happens, we will continue to meet, no problem, we trust you,

you are already taking care of yourself’, they said' N9

"...My sister is a healthcare professional and a physician. The attitude of my family towards

me has not changed. Since we are all healthcare professionals, we were conscious and met

each other.' N10

'l was going to settle somewhere else, but that would make me worse. I also discussed the
issue with my family. My room was already separate. During this time, I could be isolated in

my room I didn't need to go, my family said that they will support me.' N7
Theme 4. Expectations

One of the most important consequences of the perception of stigma is that because of
stigmatization nurses do not feel like they deserve a place in the society or even belong to it.

They emphasized that society should respect nurses and not exclude them.

'l would like society to be more aware. 1'd like the applause to be meaningful. I would like

them not only to applaud but also to give meaning to their applause’' N5

'l would like to feel that they accompany me' N5
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... I could tell you that we were working under challenging conditions. Protective equipment
was destroying us. When we came out of the overalls, we were soaked from head to toe. I know
for a fact that I changed uniforms 4 times a day. It was exhausting, on top of it all, the
psychology of the environment and the fear of COVID-19 destroyed us. I expected people to be

conscious and support us." N11

'While we are paying so much attention, people are not paying any attention. Public vehicles
are full, and we warned those without masks or those who wear them incorrectly. So, the
diseases are not transmitted from them, but from us to everyone? Everyone should treat us with

respect N9

'We tried to fight alone, apart from everyone else. I think it was a source of stress. I even

considered resigning. [ wish the people around us and our friends would support us." N§

'l thought, do I need to try so hard? People's indifference made some wonder, was it worth

all the effort? I feel like what we've done is wasted' N8

Table 1. Characteristics of participants

Working
Work Time in
Nurse Marital Education Person/People experience, Covid- 19
No Age Gender statu Status Living with years Unit
Partner and 5 years
N1 29 Female Maried University Children Smonths 5 months
Partner and
N2 39 Female Maried University Children 18 year 6 months
N3 28 Female Single University With Parents Syear 6 months
N4 22 Female Single High School Housemate 8 months 8 months
Foundation
NS5 23 Female Single degree Housemate 4 years 7 months
Foundation
N6 23 Female Single degree With Parents 6 years 6 months
Foundation
N7 24 Female Single degree Alone 6 months 6 months
N8 23 Female Single High School Housemate 4 years 6 months
Foundation Partner and
N9 24 Female Maried degree Children 5 years 8 months
Partner and
N10 24 Female Maried High School Children 1,5 year 7 months
N1l 24 Female Single University Alone 1 year 7 months
N12 25 Female Single University With Parents 8 months 6 months
N13 24 Female Single University With Parents 11 months 8 months
Foundation
N14 21 Female Single degree With Parents 1 year 8 months
NI15 25 Male Single University With Parents 7 months 7 months
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4. DISCUSSION

The global impact of the COVID-19 pandemic has adversely affected health, economies,
and social life worldwide. This period, closely tied to the health system and healthcare
professionals, has placed them on the frontline, exposing them to numerous adverse effects.
Similar to past pandemics, healthcare professionals have faced challenges such as
stigmatization, the proliferation of misinformation, and heightened fear, all of which have had

detrimental effects on their well-being.

When infection control techniques such as quarantine and isolation are used to prevent the
spread of disease during an epidemic or pandemic, there is a fear of the unknown and the
potential for human fatalities. The presence of unknown processes, the fear, and anxiety
prevailing in society, can cause behaviors such as marginalization, discrimination, exclusion,
and stigmatization in individuals. Healthcare professionals who are at the forefront of the
pandemic are at increased risk of stigmatization in the past and the future. In this study, the
perception and experiences of the stigma of nurses working in pandemic clinics and the
determination of their feelings, thoughts, and perspectives regarding stigmatization during the

COVID-19 pandemic were examined.

Nurses state that as healthcare team members working at the forefront during the pandemic
period, they are discriminated against by their close friends, relatives, and society. Their
relatives do not want to meet with them. As a result of the conducted research by Dye et al.
(2020), which reached 7411 healthcare professionals through social media covering Asia,
Oceania, North America, Africa Latin America, Europe, the Caribbean, and; 8% (595) of the
participants stated that they or their family members were bullied or hurt, 27.3% believed that
people who had COVID-19 or cared for a COVID-19 patient lost their respect and status. In
Mexico, nurses were not allowed to use public transport and reported that they were exposed to
physical attacks (Diaz, 2020). It is thought that stigmatization and bullying against healthcare

professionals increase with the lack of information and the increased anxiety in society.

In our study, the nurses stated that they received negative feedback from their family
members or their social environment and that the people were uneasy about the nurses'
presence, although the nurses took all precautions, had tests done, and strictly followed all the

rules as an individual working in the hospital, before visiting the family.

As aresult of a study conducted in Egypt, fears arising from communication with healthcare

professionals were reported in various ways. For example, incidents have been reported in
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which taxi drivers have refused to pick up doctors, restaurants have refused to serve meals to
hospitals, and residents have refused to accept health professionals as neighbors.
(Abdelhafizand and Alorabi, 2020). In these studies, which showed similar results to our
research, it was observed that individuals were exposed to stigmatization starting from their
closest family members to their inner circle of friends. Healthcare professionals should be
supported by preventing the spread of false or incomplete information about healthcare

professionals, not only during the pandemic period but also before and after.

Increased stigmatizing behaviors towards individuals cause an increase in the sense of
stigma in the individual. Internalized stigmatization or self-stigmatization is the acceptance of
negative emotions and judgments in society and the person's orientation towards themselves. It
can increase feelings such as worthlessness, shame, and withdrawal. It can cause a lack of self-
confidence and a decrease in self-sufficiency in individuals, and it can cause trauma in
individuals in the future (Doganavsargil, 2013). The participants in this study expressed their
feelings of stigma, which they imagined themselves, along with the stigmatizing behaviors they
were exposed to by their environment. Healthcare professionals who have to cope with
psychological distress such as discrimination and stigmatization also stated that they were
concerned about their health and the health of their families. Since they work in the hospital
and provide care for sick individuals with COVID-19, they have fears of infecting their families
and making them sick. They stated that they could not meet with their families because of the
conscientious responsibility created by the possibility of transmitting the infection. Although
those individuals took high precautions, the fear of contamination and the fact that they do not
meet with their families indicate that individuals consider themselves a source or carrier of
infection. In parallel with this study, In Maunder et al. (2003) study during the SARS epidemic,
it has been reported that healthcare professionals feel responsible and benevolent and fear
infecting their families. Khalid et al. (2016), in their study during the MERS-CoV epidemic,
stated that healthcare professionals had a fear of infecting their families. 67.9% of nurses
providing primary health care in Australia stated that they were afraid of carrying infection to
their loved ones because they were working in the hospital during the COVID-19 period
(Halcomb et al., 2020: Peprah and Gyasi, 2021, 215-218).

In our study, nurses stated that the individuals around them considered them contagious
because of the wrong information they had, which caused negative feelings in them study
conducted by Xu and Zang (2020) during the COVID-19 pandemic found that nurses

experienced negative emotions such as fear, depression and anxiety. A qualitative study
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conducted with nurses working in COVID-19 units in Lebanon shows that symptoms such as
frustration, severe anger, and stress occurred as a result of discrimination, stigma, and fear
(Fawaz and Samaha, 2020: Singh & Subedi, 2020). It is stated that there is an increase in mental
illnesses, including anxiety, depression, and tension, during epidemics (Duan and Zhu, 2020,
300-302). Khalid et al. (2016) found that the main source of stress during the MERS-CoV
epidemic was the fear of being infected and infecting their families, which led to shared anxiety
among healthcare workers. Liu et al. (2020) emphasize that healthcare professionals have a
strong sense of responsibility and are prone to teamwork. Still, the discrimination they are

exposed to can weaken their sense of responsibility and teamwork.

In this case, where the feeling of stigmatization in healthcare workers negatively affects
individuals' psychology, it could also adversely affect public health as healthcare professionals
have an active role in patient care. As a result of Brooks et al. (2020) work on the emotional
states of healthcare professionals in the COVID-19 pandemic, stated that there are frustration,
anxiety, and stress disorders in healthcare professionals. Liu et al. (2020) examined the
difficulties experienced by doctors and nurses while working in COVID-19 wards in a
qualitative study. Healthcare providers reported having fears of infecting others, feeling
powerless to manage patients' conditions, and having difficulty managing relationships during
the pandemic. At the same time, suicidal tendencies are observed due to the stress caused by
caring for patients with COVID-19 infection, fear of carrying the disease and developing
anxiety (Pachya et al., 2020: Ramaci et al., 2020). It has been reported that 600 nurses died due
to COVID-19 as of June 2020 (Pachya et al., 2020). The presence of nurses who lost their lives
in the fight against COVID-19 can trigger emotional reactions such as fear, anxiety, and

depression in nurses.
5. CONCLUSIONS

During the COVID-19 pandemic, healthcare professionals received widespread praise and
recognition, being hailed as heroes in the media and acknowledged by governmental figures
both within Turkey and globally. The act of applauding healthcare professionals became a
global ritual during certain periods. While healthcare professionals were supported through
applause, the prevalence of stigmatization persisted. In contrast to this trend, nurses in this study
anticipated that such applause was appropriate. In essence, healthcare professionals expected
that as support was expressed through applause, other individuals in society would also adhere
to hygiene and social distancing rules, fostering a community that demonstrated respect and

understanding. This collective support made healthcare professionals feel less isolated.
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Unfortunately, the challenging working conditions imposed by the pandemic have led to
feelings of loneliness among nurses due to social stigmatization. However, despite the
inadequacies observed in existing studies, some nurses participating in this study highlighted
that the most effective support came from COVID-19 patients and their families. Unlike the
general societal support for healthcare professionals within the safety of their homes, true
understanding and support were found among the sick individuals who closely witnessed the
efforts of healthcare professionals. Furthermore, a systematic support program specifically

developed for healthcare professionals has not been encountered.

The most fundamental reasons for stigmatizing behaviors include a lack of knowledge, the
rapid spread of false information through the media, and societal fear. Beyond negatively
impacting healthcare professionals, stigmatization can also have adverse effects on society and
the health system. Ensuring that society receives accurate information from reliable sources,
coupled with effective epidemic management, can contribute to the reduction of stigmatizing
behaviors. Recording both problems and their solutions in crisis management is vital for

developing new strategies.

6. RELEVANCE FOR CLINICAL PRACTICE

In global pandemics such as the COVID-19 pandemic, which cause death and illness
worldwide, nurses at the forefront are known to be exposed to various stigmatizing behaviors.
Due to the patient profile, they care for, it has been noted that they are affected in terms of their
mental health both by the behaviors carried out by the community and the stigmatizing attitudes
they develop towards themselves. This research addresses the attitudes and behaviors that
nurses are exposed to, shedding light on the challenges they face. The findings of the study
provide a valuable resource for future adjustments in the healthcare system and guidelines for

potential pandemic processes.
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Ozet daha genis bir fossa supraspinata’ya ve daha dar bir
Scapula viicudun en biiyiik yasst kemigidir ve Jfossa infraspinata’ya sahipti.
taksonomide 6nemli bir yeri vardir. Kemiklerde tiirlerin sekil varyasyonlarmin
Bu c¢alismada domuz scapula’sinin  sekil ortaya konulmasi veteriner anatomi ve taksonomi
varyasyonlariin incelenmesi hedeflenmistir. Genel acisindan 6nemlidir. Bu ¢aligsmalarin referans bilgiye
olarak en oOnemli sekil varyasyonlar1i ortaya katkida bulunacag diisiiniilmektedir.
konulmaya calisildi. Ayrica domuz scapula’sinda Anahtar Kelimeler: Geometrik morfometri,
boyutun sekil iizerindeki etkisi de incelendi. Bu veteriner anatomi, sekil varyasyonu.

amacla 15 farkli domuza ait scapula kullanildi.

Scapula’larin  fotograflar1 almdi ve 2 boyutlu Abstract

geometrik morfometri yontemi uygulandi. 15 Scapula is the largest flat bone of the body and
hayvana ait scapula’nmn sekil varyasyonlar1 ortaya has an important place in taxonomy.

konuldu. Temel bilesen 1 toplam varyasyonun This study aimed to examine the shape variations
%32,22sini, temel bilesen 2 ise toplam varyasyonun of the pig scapula. In general, the most important
%26,69 ‘unu agikladi. Calisma gruplari igin en fazla shape variations have been tried to be revealed. The
sekil varyasyonu scapula’nm alt ucunda gozlendi. effect of size on shape was also examined in the pig
Ayrica fossa supraspinata ve fossa infraspinata’ daki scapula. Scapulae from 15 different pigs were used
degisimlerde dikkate degerdi. Domuz scapula’sinin for this purpose. Photographs of the scapulae were
boyutunun sekil tizerinde etkisi incelendi. Bu analiz taken and the 2D geometric morphometry method
icin agirhik merkez biylkligi degerleri ile was applied. Shape variations of the scapula of 15
procrustes degerleri arasinda iliski degerlendirildi. animals were revealed. Principal component 1
Sonuglara goére domuz scapula’sinda allometrinin explained 32.22% of the total variation. Principal
istatistiksel olarak anlamli oldugu goriildi (p component 2 explained 26.69% of the total variation.
<0.0001). Boyutun sekil iizerinde %26,44’liik bir The most shape variation for the study groups was
varyasyonu agikladigi goriildii. Biylik scapula’lar observed at the lower end of the scapula. Also

notable were the changes in fossa supraspinata and
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fossa infraspinata. The effect of the size of the pig
scapula on its shape was examined. For this analysis,
the relationship between centroid size values and
Procrustes distance was evaluated. According to the
results, allometry in pig scapula was found to be
statistically significant (p <0.0001). It was observed

that size explained 26.44% of the variation in shape.

Big scapulae had wider fossa supraspinata and
narrower fossa infraspinata.

Revealing the shape variations of species in
bones is important in terms of veterinary anatomy
and taxonomy. It is thought that these studies will
contribute to reference information.

Keywords: Geometric morphometry, veterinary

anatomy, shape variation.
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1. GIRIS

Scapula iki ylize sahiptir; facies lateralis ve facies costalis. Facies costalis, spina scapulae
ile iki bdliime ayrilmistir. Onde kalan bdliim fossa supraspinata, arkada kalan bdliim ise fossa
infraspinata olarak adlandirilir (Dyce ve ark.., 1987). Scapula’nin ayrica ii¢ kenar1 bulunur;
margo dorsalis, margo caudalis ve margo cranialis. Spina scapula’nin orta kisminda geriye

dogru tuber spinae scapulae bulunur (Konig, 2009).

Scapula’nin alt kisminda collum scapulae ve cavitas glenoidalis bulunur. Cavitas
glenoidalis scapula’dan sonra gelen humerus ile eklem yapar. Domuz scapula’s1 diger hayvan
tiirlerine gore morfolojik farklilik gosterir. Domuz scapula’si oldukga gelismis bir tuber spina

scapulae’ye sahiptir. Ayrica margo cranialis domuzlarda ovaldir (Bahadir ve Yildiz, 2012).

Geometrik morfometri, hayvanlardaki biyolojik yapilarmn boyut ve seklindeki farkliliklar:
analiz etmek ve karsilastirmak i¢cin geometrik ilkeleri ve niceliksel yontemleri kullanan bir
alandir (Adams ve ark., 2016). Bu teknik onceden belirlenen anatomik noktalara odaklanir.
Procrustes analizi geometrik morfometride temel bir tekniktir (Slice ve ark., 2007). Bu analiz
sekillerin dogrudan karsilastirilmasina olanak taniyarak konum, yon ve boyut farkliliklarmi
ortadan kaldirmak i¢in sekilleri hizalar, 6l¢eklendirir ve tist iiste getirir (Mitteroecker ve Gunz,
2009). Temel Bilesen Analizi, sekil degisimlerini analiz etmek i¢in siklikla kullanilir (Boz ve
digerleri, 2023). Bu analiz ile veri setinde bulunan 6rnekleri temsil eden sekil varyasyonlar1

elde edilir. Geometrik morfometride yer isaretleri 6rnegi temsil edecek sekilde u¢ noktalara ya
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da belirli anatomik noktalara konulabilir. Bu yer isaretleri sekil bilgisini dogru bir sekilde
yakalamak icin kullanilir. Isaretler 2 boyutlu 6rneklere (6rnegin fotograflara ya da rontgen
goriintiilerine) veya 3 boyutlu drneklere uygulanabilir (Gurbuz ve ark.., 2022; HadZiomerovi¢

ve ark.., 2023; Gundemir ve ark.., 2023; Szara ve ark.., 2023).

Scapula viicudun en biiyiik yasst kemigidir ve taksonomik agidan 6nemlidir. Bu ¢alismada
domuz scapula’sinin sekil varyasyonlarmin incelenmesi amaglanmistir. Genel olarak en 6nemli
sekil varyasyonlar1 ortaya konulmaya c¢alisilmistir. Ayrica domuz scapula’sinda boyutun sekil

iizerindeki etkisi de incelenmistir.
2. GEREC VE YONTEM

Calismada 15 farkli domuza ait sol scapula kullanildi. Calismada kullanilan kemiklerde
patolojik bir bulgu yoktu. Saglikli hayvanlardan elde edilen kemik ornekleri kullanildi.
Calismada kullamlan kemikler Istanbul Universitesi-Cerrahpasa, Veteriner Fakiiltesi, Anatomi

Anabilim Dali’na ait kemik koleksiyonundan elde edilmistir.

Kemiklerin fotograflari Canon 500D cihazi ile alinmistir. Fotograflar bilgisayara “jpg”
formatinda kaydedildi. Daha sonra bu dosyalar tpsUtil (versiyon 1.74) programi kullanilarak
“tps” formatina doniistiiriildii. TpsDig programi kullanilarak (versiyon 2.3) fotograflar {izerine
noktalama isaretleri yapildi. Toplamda 11 nokta kullanildi. Noktalama yerleri Resim 1°de

gosterildi.

Resim 1. Domuz scapula’st iizerinde kullanilan noktalama yerleri. 1: Scapula’'nin margo caudalis’inin en iist
noktasi; 2: Collum scapulae 'min en dar yerinin arka noktasi; 3: Cavitas glenoidalis’in arka u¢ noktasi; 4. Cavitas
glenoidalis’nin on ug¢ noktasi: 5: Tuberculum supraglenoidale’nin en on ucu; 6: Collum scapulae’nin en dar
yerinin on noktasi; 7. Margo cranialis’in en 6n noktasi; 8: Scapula’nin margo cranialis’inin en iist noktasi; 9:
Spina scapulae 'nin margo dorsalis iizerindeki baslama noktasi; 10: Tuber spinae scapulae’nin en arka ucu; 11:
Spina scapulae 'nin bittigi nokta.
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Geometrik morfometri analizlerinin yapilmasi i¢in MorfoJ progranu kullamld. ik énce, ige
aktarilan doniim nokta verilerine genellestirilmis procrustes doniistiirme islemi uygulandi. Tiim
veri setine ait genel sekil varyasyonlarini ortaya koymak i¢in temel bilesen analizi yapildi. En
yiikksek varyasyonu agiklayan temel bilesenler elde edildi ve bu temel bilesenlerin sekil
iizerindeki degisimleri gorsellestirildi. Boyut ile ilgili degerlendirme i¢in agirlik merkezi
biiytikliik degerleri elde edildi. Agirlik merkezi biiyiikligii degerleri ile procrustes degerleri
arasinda iligki ¢ok degiskenli regresyon testi yapilarak incelendi ve allometrinin domuz

scapula’smdaki degerlendirilmesi yapildi.
3. BULGULAR

Temel bilesen analizi sonucunda toplamda 14 temel bilesen elde edildi. Temel bilesen 1
toplam varyasyonun %32,22°sini, temel bilesen 2 toplam varyasyonun %26,69‘unu ve temel
bilesen 3 toplam varyasyonun %13,91‘ni agikladi. Diger temel bilesenlerin sekil
degisimlerinin toplam varyasyon iizerinde etkisi %10’un altinda idi. Bu nedenle diger temel
bilesenlerin sekil degisimleri dikkate alinmadi. Bireylerin toplam varyasyonu en fazla agiklayan
ilk 3 temel bilesenlere gore dagilimlar: Resim 2°de gosterildi. Orneklerin yarisindan fazlasi

temel bilesen 1 i¢in pozitif degerlere sahipti.
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Resim 2. Temel bilesen 1 ve temel bilesen 2 ’ye gére 6rnek dagilimi.

En vyiiksek sekil varyasyonunu aciklayan temel bilesen 1’e¢ gore en Onemli sekil
varyasyonlarinin scapula’nin alt ucunda oldugu gézlendi. Pozitif temel bilesen 1 degerine sahip
scapula’larin daha genis bir collum scapulae ve cavitas glenoidalis’e sahip oldugu goriildii.
Ayrica pozitif temel bilesen 1 degerine sahip bireylerde fossa supraspinata daha dardi. Pozitif
temel bilesen 2 degerlerine sahip bireyler sekil olarak daha genis bir scapula’ya sahipti. Bu

orneklerin fossa infraspinata’s1 dar fakat fossa supraspinata’si temel bilesen 1 sonug¢larinin
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aksine sekil olarak daha genisti. Pozitif temel bilesen 3 sonuclarinda angulus caudalis sekil

olarak daha gerideydi.

Cranial

Temel Bilesen 1 Temel Bilesen 2 Temel Bilesen 3

Resim 3. Temel bilesen 1, 2 ve 3’e gire sekil varyasyonlari. Siyah hat ortalama sekli ifade etmektedir.
Kirmizi hat ise temel bilesenlere gore pozitif ssmrdaki sekli temsil etmektedir.

Allometrik yorumlama icin agirlik merkezi biiyiikliikk degerleri ile procrustes degerleri
arasindaki iliski degerlendirildi. Cok degiskenli regresyon sonuglar1 Resim 4’de gdsterildi. Bu
sonuglara gore domuz scapula’sinda allometrinin istatistiksel olarak anlamli oldugu goriildii (p
<0.0001). Boyutun sekil iizerinde 9%26,44’liikk varyasyonu acikladig1 goriildi. Biiyiik

scapula’lar daha genis fossa supraspinata’ya ve daha dar fossa infraspinata’ya sahipti.
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Resim 4. Allometri sonuclar
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4. TARTISMA

15 farkli domuza ait scapula’da yapilan bu c¢alismada sekil varyasyonlar1 ve allometrinin
varlig1 incelendi. Orneklerin temel bilesen analizinde normal dagilim gosterdigi goriildii. Ornek
gruplar1 i¢cin en fazla sekil varyasyonu scapula’nin alt kisminda gézlendi. Ayrica fossa
supraspinata ve fossa infraspinata’daki degisimlerde dikkate degerdi. Domuz scapula’sinin
boyutunun sekil iizerinde etkili oldugu gorildii. Biiylik scapula’lar daha genis fossa

supraspinata’ya ve daha dar fossa infraspinata’ya sahipti.

Oktay'in (2023) kediler lizerinde yaptig1 ¢calismada, hayvanm canli agirliginin scapula’nin
dogrusal 6l¢iim sonuglari ile iliskisini inceledi. Kedilerde yapilan bu ¢calismada dogrusal 6l¢tim
sonuclar1 ile kilo arasindaki iliskinin istatistiksel olarak anlamli oldugu séylendi (p<0,05).
Domuz scapula’st iizerinde yapilan bu calismada da boyutun sekil iizerinde etkili oldugu
gorilmiistiir. Sonraki c¢aligmalarda farkli etobur tiirleri kullanilarak karnivor grubunda
allometriyi arastiracak daha genis kapsamli hipotezler gelistirilebilir ve bu konuda arastirmalar
yapilabilir. Geometrik morfometrik yontemler kullanilarak kemiklerde sekil varyasyonlarini
ortaya koymak oldukga basit ve diigiik maliyetli bir yontemdir. Sadece fotograf kullanilarak bu
analiz gerceklestirilebilir. Kemiklerde tiirlerin sekil varyasyonlarinin ortaya konulmasi
veteriner anatomi ve taksonomi ag¢isindan énemlidir. Bu ¢alismalarin referans bilgiye katkida

bulunacag: diisiiniilmektedir.
5. SONUC

Geometrik morfometri yontemi sekil varyasyonlarmi ortaya koymak igin etkili bir yontem.
Bu caligmada geometrik morfometri kullanilarak 15 bireyden olusan bir grubun sekil
varyasyonlar1 ortaya konuldu. Temel bilesen analizi toplam varyasyonun %32,22sini agikladu.
Bu da toplam varyasyonun neredeyse 3’te 1’1 idi. Bununda anlami domuz scapula’sinda sekil
varyasyonlar1 belirli anatomik olusumlarda meydana gelmesiydi. Ayrica domuzlarda scapula
kemigi biiylidiik¢e, seklinde de degisimler meydana gelmekteydi. Bu allometrik sonuglar

taksonomi agisindan énemli bir bulgu idi.
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Ozet Bu calismada biyojen aminlerin olugum siireci,

. ) ) biyojen aminlerin fermente gidalar iizerinde etkileri
Fermantasyon, ¢esitli ~ mikroorganizmalarin
o ) ) ve saglik acisindan yarattigi riskler bilimsel
aktivitesi ile gidalardaki biiyliik molekiillii organik )
. ) ) arastirmalar ve yapilan literatiir taramasi 1s1ginda
maddelerin -6zellikle karbonhidratlarm- organik

. o sunulmaktadir.
asitler, ugucu ve saghiga yararli bazi bilesikleri i¢eren
daha kiigik molekiillii bilesiklere doniistiigii Anahtar Kelimeler: Biyojen aminler, fermente
biyokimyasal bir olaydir. gidalar, saglikli beslenme, bozulma.
Fermantasyon yoluyla firetilen gidalar ise
. T L o) s
insanlarmn giinliik beslenme rutininin yaklagik %5'ini Abstract

olusturmaktadir. Beslenme rutinimize dahil olan

fermente gidalarm saglik {izerinde olumlu etkileri Fermentation is a biochemical process in which

. . L o
oldugu bilinse de iiretim agamalarindaki hatalar ve various microorganisms' activities lead to the

olas1 kontaminasyonlar ile toksik bilesikleri iceren conversion of complex organic molecules in foods,

mdalar  haline  domiisebilmektedir.  Giintimiiz especially carbohydrates, into smaller molecules

teknolojisiyle risklerin ¢ogu ortadan kaldirilsa da bir containing organic acids, volatile compounds, and

risk faktorii olarak biyojen aminlerin fermente some beneficial compounds.

gidalarda olusumunun saglik {izerine olumsuz Foods produced through fermentation make up
etkileri olabilmektedir. Biyojen aminler, protein approximately 5% of people's daily dietary intake.
yikimiyla olusan, diisiik molekiiler agirlikli ve bazik While it is known that fermented foods have positive
karakterli bilesiklerdir ve viicuda fazla alinmasi effects on health, errors during production and
halinde toksik etki gosterebilmektedir. Bu potential contaminations can turn them into foods
derlemenin amaci, biyojen aminlerin fermente containing toxic compounds. Although modern
gidalarda olusum siirecinin ve bu gidalar tizerindeki technology has eliminated most risks, the formation
etkilerinin incelenmesidir. of biogenic amines in fermented foods can still have
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adverse effects on health. Biogenic amines are low
molecular weight, basic compounds formed through
the breakdown of proteins, and excessive

consumption can have toxic effects on the body. The

In this study, the formation process of biogenic
amines, their impact on fermented foods, and the
health risks they pose are presented based on

scientific research and a review of the existing
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1. GIRIS

Fermantasyon, temel olarak oksijensiz ortamda (anaerobik) olusan 6nemli bir metabolik
olaydir. Bu siiregte, oksijen yoklugunda sekerlerin (karbonhidratlarin) tiiketilmesi sonucunda
organik asitler, gazlar ve alkoller gibi bilesikler agiga ¢ikmaktadir. Fermantasyon, laktik asit
fermantasyonunda oldugu gibi oksijen ac¢hgr olan kas hiicrelerinde de meydana
gelebilmektedir. Ayrica fermantasyon, mikroorganizmalarin aktivitesi ile organik maddelerin
anaerobik olarak degisime wugramasi yoluyla ATP iiretmenin birincil yolu olarak
tanimlanmaktadir (Rolle ve Satin, 2002). Siire¢, fermente gidalar1 iiretmek amaciyla gidalara
mikroorganizmalarin veya enzimlerin asilanmasi yoluyla da gerceklestirilebilmektedir (Geis,

2006).

Fermente gidalar, gidadaki besinleri enerji kaynagi olarak kullanan, insan saglig1 agisindan
risk tasimayan ve hatta insan saglhigma faydali bakteri ve maya gibi mikroorganizmalari
icermektedir. Sonu¢ olarak fermantasyon siireci, gidalarin yapisindaki organik maddelerin
(6zellikle karbonhidratlarin) organik asitlere ve saglhga faydali diger bilesiklere dontigsmesi
olayr olarak tanimlanmaktadir (Densel, 2017). Fermantasyon siirecinde olusan faydali
bilesiklere antioksidanlar, probiyotikler ve kolesterol diisiiricii bilesikler 6rnek
verilebilmektedir. Bu bilesikler, kolesterol diisiiriicii ve antimikrobiyal etkilere sahip olmalar1

nedeniyle tedavi edici 6zellige de sahiptir (Karacil ve Tek, 2013).

Yukarida sayilan faydali bilesiklerin yani sira iiretim asamasinda yapilan hatalar, fermente

gidalar ve olgunlastirilmis irlinlerin yiiksek oranda biyojen amin icermesine sebep
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olabilmektedir. Gidalardaki biyojen aminler, hem hammaddede bulunan amino asit
dekarboksilaz enzim aktivitesi hem de bu enzimi salgilayabilen dekarboksilaz pozitif
mikroorganizmalarin gelismesi sonucu olusabilmektedir (Hornero-Mendez ve Garrido-
Fernandez, 1997; Karahan, 2003; Diiz ve Fidan, 2016). Biyojen aminlerin meyve ve sebzelerde
dogal olarak bulundugu bilinmektedir. Ancak gidalarda yiiksek miktarda biyojen amin
bulunmasi, gida giivenligi ve insan saghgi i¢in biiyiik riskler olusturmaktadir. Bu bilesikler
protein bakimindan zengin fermente gidalarin olgunlasma siirecinde veya bozulmasi sonucunda
ortaya ¢ikabilmektedir. Ayrica, liretim agamasinda gida igerisine asilanan mikroorganizmalar,
kontamine olan iirlinler ve iiretim asamasinda dikkat edilmeyen hijyen kurallar1 gibi etkenler
iirtinlerde biyojen amin olusum siirecini hizlandirmaktadir (Diiz ve Fidan, 2016; Goncii ve ark.,
2017). insan saglig1 agisindan tehlike olusturmasi ve bozulma siirecini hizlandirmasi sebebiyle
gida triinlerinin igerigindeki biyojen amin miktarlar1 gida giivenligi agisindan 6nemlidir. Bu
sebeplerden dolay1 biyojen aminler 6nem tagimakta ve gida iirlinlerinde bir kalite gostergesi

olarak degerlendirilmektedir (Diiz ve Fidan, 2016).

Bu calismada biyojen aminlerin olusum siirecleri ile fermente gidalar ve insan sagligi
iizerindeki etkileri ele alinarak literatiir esliginde tartisilmistir. Biyojen aminler ile ilgili
literatiirde ¢ok fazla ¢alisma olmasmna karsin alman Onlemlerin yetersiz oldugu
diistiniilmektedir. Bu sebeple konu {izerinde yeni ¢calismalar yapilarak giincelliginin korunmasi

istenmistir.
2. FERMENTE GIDA

Fermente gidalarin tamamen rastlantiyla ortaya ¢iktigi diistiniilmektedir (Kocaadam ve Tek,
2016). Eski zamanlardan beri fermente gidalarin hazirlanmasi, liretilmesi ve tiiketilmesinin
yaygm bir davranis oldugu bilinmektedir. Giiniimiizde hayvansal ve bitkisel fermente gidalar
pek ¢ok iilkede onemli dlgiilerde iiretilip tiiketilmektedir. Bu iiriinlerin hazirlanis asamasinda
gerceklestirilen fermantasyon iglemini ise ii¢ tiire ayirmak miimkiindiir. Bu tiirler; kati-hal, sivi-
hal ve kati-sivi haldir. Geleneksel {iriinlerin iiretiminde en ¢ok kati-hal fermantasyon tiiri

kullanilmaktadir (Celik, 1988; Tamang ve Kailasa, 2010).

En ¢ok tercih edilen geleneksel fermente gidalar; tahil {iriinleri, fermente et ve siit iiriinleri,
baklagiller ve soya triinleri ile gesitli fermente sebze iirlinleridir (Celik, 1988; Tamang ve
Kailasa, 2010). Bu fermente gidalar beslenme bigimimiz ig¢erisinde énemli bir yer edinmistir.

Bu durum, insanlarin beslenme aligkanliklarinin %5’ini fermente gidalarin olusturdugu
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diisiiniildiigiinde daha net anlasilmaktadir. Tiiketilen fermente gidalar Sekil 1°de

gosterilmektedir (Celik, 1988; Ender ve ark., 2006).

Sekil 1: Tiiketilen fermente gidalar (Kabak ve Dobson, 2011).

3. FERMENTE ET URUNLERI

Tarihi olduk¢a eskiye dayanan fermente et {irlinlerinin {iretilmesindeki temel amag, bu
iirlinlerin saklanmasini ve depolanmasini kolaylastirmaktir. Diinya genelinde tiretimi yapilan
ve mikroorganizma gelisimi ile metabolik aktivite sonucu olgunlasan sucuk, diinyada en fazla

iiretilip tliketilen fermente et tirtinlidiir (Heperkan, 1988; Karahan, 2003; Kurt ve Zorba, 2008).

Glinlimiizde etlerin dogal florasiyla kiiflendirilmesi sonucu elde edilen fermente et iiriinleri
ile starter kiiltiir kullanilarak tiretilen fermente et iirlinleri bulunmaktadir. Starter kiiltiir
kullanilarak iiretilen fermente et iiriinlerinde tat-koku, kalite ve doku her {iriinde ayn1 sekilde
korunabilirken, dogal florasiyla kiiflendirme sonucunda elde edilen fermente et iirlinlerinde ise
bu oOzellikler korunamamakta ve degisebilmektedir. Ayrica dogal florasiyla yapilan
fermantasyon islemi hem hijyen hem de lezzet bakimindan cesitli riskler tasimaktadir (Bagyigit

ve ark., 2007).
4. FERMENTE SUT URUNLERI

Siit ve siit tirlinleri temel bir hayvansal gida olmakla beraber icerisinde yer alan proteinler

yiiksek kaliteli proteinlerdir. Tablo 1’de goriildiigii iizere siit, 5nemli bir protein kaynagidir. Siit
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proteinleri, biiylime ve gelisim i¢in temel bilesenlerdir. Fermente tiriinlerde ise kopiik olusturma,

su tutma kapasitesi, viskozite gibi fonksiyonel 6zelliklere sahiptir (Oysun, 1989; Ender ve ark., 2006;
Ozdemir ve Ozcan, 2019).

Tablo 1. inek siitiiniin ortalama besin bilesenleri

Bilesen icerik Oram (%)
Su 87.1

Laktoz 4.6

Yag 4.0

Protein 33

Kazein 2.6

Mineral Maddeler 0.7

Organik Asitler 0.17

Diger 0.15

Kaynak: Walstra ve ark., 1999

Fermente siit iiriinleri icerisinde ise en fazla tiiketilen {iriinlerden biri yogurttur. Ulkemizde
oldukc¢a fazla sevilen yogurt, sade olarak tiiketilmesinin yani sira aromali, meyveli, sekerli,
diyet, reform ve biyoyogurt tiirleri de tretilip tiiketilmektedir. Yogurdun yam sira diger bir
geleneksel fermente siit triinii ise kefirdir. Kefir, laktobasiller, streptokoklar ve mayalar
yardimiyla {iretilen ve igerisinde siit asidi, alkol ve CO: bulunduran eksi ve buruk bir fermente
icecek olarak tanimlanmaktadir. Kisrak siitiinden elde edilen diger bir geleneksel fermente
icecek ise kimizdir. Yogurdun igerisine su ilave edilerek elde edilen ve iilkemizde sevilerek
tiikketilen ayran da yine diger bir geleneksel fermente siit {irtiniidiir. Siitten fiziksel yollar ile elde
edilen tereyagy, icerisinde sadece siit yag1 bulunduran diger bir fermente siit iiriiniidiir. Uretilen
tiim bu fermente siit {irlinleri arasinda en dnemlisi peynirdir. Peynirde yaklasik %78 oraninda

kazein proteini bulunmaktadir (Taskin ve Bagdatlioglu, 2011; Demirgiil ve Sagdig, 2018).
5. FERMENTE TAHIL URUNLERI

Tahillarin besin degerini arttirmak i¢in kullanilan 6nemli yollardan biri ise fermantasyondur.
Fermente tahil iiriinlerinin besin degeri oldukga ytiksek olup saglikli iiriinler arasinda yer aldig1
bildirilmektedir (Blandino ve ark., 2003). Protein kaynagi olarak diisiik kaliteli olan fermente

tahil iirlinleri, mineralce zengindir (Karagil ve Tek, 2013).

Diinyada ¢esitli tahillarn, fermantasyon islemine tabii tutulmasiyla iiretilen fermente tahil
rtinleri bulunmaktadir. Bu gidalarin {iretiminde farkli hammaddelerin, fermantasyon
kosullarinin ve farkl starter kiiltiirlerin kullanildig1 bilinmektedir (Todorov ve Dicks, 2007).
Tahil irilinlerinin fermantasyonunda genellikle laktik asit bakterileri ve mayalar

kullanilmaktadir. Laktik asit bakterilerinin kullanilmasindaki ama¢ bu bakterilerin
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antimikrobiyal bilesikler {iretmesi ve istenmeyen mikroorganizmalarin gelisimini
engellemesidir. Ayrica gidalarin herhangi bir katki maddesi olmaksizin korunmasini
saglamaktadir (Hancioglu ve Karapinar, 1998; Todorov ve Dicks, 2007). Ancak yine de uygun
olmayan depolama kosullari ve hijyen kurallarma uyulmamasi iriinlerin bozulmasina,
istenmeyen bazi mikroorganizmalarin ¢ogalmasina ve biyojen amin olusumuna neden
olabilmektedir. Tiirkiye’de yaygin bir sekilde iiretilen ve tiiketilen geleneksel fermente tahil
tiriinlerine ekmek, tarhana, bira ve boza Ornek olarak verilebilir (Akbas ve Coskun, 2006;

Karagil ve Tek, 2013; Kocaadam ve Tek, 2016; Levent ve Cavuldak, 2017).
6. DIGER FERMENTE URUNLER

Fermente {irtinlerin arasinda yer alan ve Tiirk mutfak kiiltiirtiniin ayrilmaz bir parcasi olan
tursu, cesitli sebzelerin salamura igerisinde laktik asit fermantasyonuna ugratilmasi yoluyla elde
edilmektedir (Ova, 2002; Y1lmaz, 2010). Ulkemizde lahana, biber, salatalik, havu¢ ve domates
tursularinin ticari anlamda iretildigi bilinmektedir. Yaygin olarak {iiziimden etil alkol
fermantasyonu ile iiretilen sarap ve saraptan asetik asit fermantasyonu ile elde edilen sirke diger
onemli fermente Uriinler arasindadir (Giiven ve ark., 1983; Johnston ve Gaas, 2006; Kocaadam

ve Tek, 2016).
7. BIYOJEN AMINLER

Aminler, amonyaktaki bir, iki veya ii¢ hidrojen atomunun alkil ve aril gruplar1 ile yer
degistirmesi sonucu olusan azotlu organik bilesiklerdir. Biyojen aminler ise amino asitlerin
mikrobiyal dekarboksilasyonu (amino asitlerden karboksil grubunun uzaklasmasi) yoluyla

olusan metabolik iiriinlerdir (Hornero-Mendez ve Garrido-Fernandez, 1997; Ozdestan ve Uren,

2012).
Tablo 2. Gidalarda olusan biyojen aminler
Histamin Tiramin Putresin
Kadaverin Triptamin Feniletilamin
Spermin Spermidin Agmatin
Etilamin Etanolamin Serotonin
Oktopamin Dopamin Diaminobutan

Kaynak: Alper ve Temiz, 2001, Ozdestan ve Uren, 2012

Biyojen aminlerin gruplandirilmasi igerdikleri azot miktarma goére yapilmaktadir. Buna
gore, biyojen aminler monoaminler, diaminler ve poliaminler olarak gruplandirilmaktadir
(Ozdestan, 2009). Gidalarda olusan baslica biyojen aminler Tablo 2’de verilmistir. Basit alifatik

monoaminler dogada yaygin olarak bulunur. Diamin olan putresin ve poliaminlerden spermidin
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ve spermin genellikle hayvanlarda ve bitkilerde bulunurken, putresin ve spermidin ¢ogu
bakteride de bulunmaktadir. Bu aminler, niikleik asit fonksiyonunun ve protein sentezinin
diizenlenmesinde 6nemlidir. Bitkilerde bulunan biyojen aminler hiicre boliinmesi, ¢igeklenme,
meyve gelisimi ve strese tepki gibi bir¢ok fizyolojik isleve sahiptir. Ayrica ¢esitli biyojen
aminler (6rnegin, serotonin, histamin ve tiramin), insan ve hayvan fizyolojik fonksiyonunda,
ozellikle sinir sisteminde ve kan basincmin kontroliinde 6nemli roller oynamaktadir (Hornero-

Mendez ve Garrido-Fernandez, 1997).

Buna karsin biyojen aminlerin viicuda fazla alinmasiyla birlikte gida kaynakli zehirlenmeler
yasanabilmektedir. Peynir, sucuk, lahana tursusu, sarap ve bira gibi fermente iirlinlerde yiiksek
diizeyde biyojen amin saptanmustir (Ozdestan ve Uren, 2012). Biyojen amin kaynakli
zehirlenmelerin yani sira bu bilesiklerin gida tirlinlerinde gereginden fazla bulunmasi olumsuz
iiretim kosullarinin da gostergesi olabilmektedir. Ozellikle histamin zehirlenmelerinde kritik
seviye 1000 ppm civarindadir (Erginkaya ve Var, 1989; Giirbiiz ve Degirmencioglu, 2003).
Barmdirdig1 biyojen amin miktar1 kritik seviyenin {lizerinde olan gidalar: tilketmek bas agrisi,
kalp rahatsizliklari, sindirim sorunlari, mide bulantilar1 ve hatta 6liime yol acabilmektedir
(Ozdestan ve Uren, 2012). Bununla birlikte biyojen aminler DNA, RNA ve protein sentezinin
neredeyse tamaminda gorev aldigindan dolayr insan ve hayvanlarm bazi fizyolojik
fonksiyonlari iizerinde énemli roller oynamaktadir (Yegin ve Uren, 2008). Gidalarin biyolojik
yapisinin  kompleks bir yapida olmasi biyojen amin varligmin analiz edilmesini

zorlastirmaktadir (Ozdestan ve Uren, 2006).
8. BIYOJEN AMINLERIN OLUSUMU

Biyojen aminler proteinlerin parcalanmasiyla olusmaya baslamakta ve metabolik islemler
sonucunda nicelikleri artmaktadir. Bunlar alifatik, alisiklik ve heterosiklik yapili kiigiik molekiil
agirhigmma sahip organik bazlar olup amino asitten alfa karboksilik grubun ayrilmasi ile
olusmaktadir (Akyol ve ark., 2015). Temel olarak amino asitlerin farkl sebeplere bagli olarak
degisimi ve azotlu bilesiklerin hidrolize olusu ile ortaya ¢ikmaktadir (Diiz ve Fidan, 2016).
Ayrica, serbest amino asitlerin bakteriyel dekarboksilasyonu reaksiyonlar1 ile de
olusabilmektedir (Shalaby, 1996). Biyojen aminlerin gidalardaki olusumunun 6niine ge¢gmek
miimkiindiir. Biyojen aminlerin olusumunu 6nlemedeki en etkili yontemler sicaklik, tiretim
kosullarinda hijyeninin saglanmasi ve hizli iiriin islemedir (Ozbay-Dogu ve Sarigoban, 2015).
Gida triinlerinde biyojen aminler 20-37 °C ve 5-7 pH araliginda en yiiksek diizeyde
olusmaktadir. Ancak tuz orani eger %5’ten fazla ise biyojen amin olusumu azalmaktadir

(Maijala, 1993; Diiz ve Fidan, 2016).
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9. BiYOJEN AMINLERIN FERMENTE GIDALAR UZERINDE ETKIiLERI

Gidalarla fazla miktarlarda alinirsa toksik etkilere neden olabilen biyojen aminler islenmis
ve islenmemis gidalarda tazelik indikatorii olarak islev gorebilmektedir. Biyojen aminler
ozellikle proteince zengin olan fermente gidalarda olusmakta ve bu irilinlerin tazeliginin
denetlenmesinde kullanilabilmektedir. Ayrica fermente gidalarda olusan biyojen aminler alerjik
reaksiyonlara sebep olabilmektedir. Bununla birlikte fermente gidalarda biyojen aminlerin fazla
almmasi toksisiteye sebep oldugundan teshis-tedavi ¢aligsmalarma daha fazla yer ve 6nem

verilmesi gerekmektedir (Biiyiik ve Marangoz, 2018).

Biyojen aminlerin en 6nemli fermente {iriin olan peynir itizerindeki etkileri incelendiginde
geleneksel peynirlerdeki mikroorganizma sayisinin kodeks ve standartlarda yer alan
degerlerden yiiksek oldugu goriilmiistiir. Ancak yine de geleneksel peynirlerimizin bazilarinda
biyojen amin miktar1 smir degerlerin altinda bulunmustur (Yetismeyen, 2005). Peynirlerde
genellikle tiramin, histamin, putresin ve kadaverin fazla miktarlarda bulunmaktadir. En ¢ok
gida zehirlenmesinin yasandigi histamin peynirin kalitesini diisiirmekte, aroma, tat ve yapisini
olumsuz yonde etkileyerek gidayr bozmaktadir. Peynirlerde saptanan biyojen aminler Tablo
3’te verilmistir. Peynirlerde hijyen ve depolama kosullarinin iyilestirilmesi ve uygun starter
kiiltlir se¢imiyle biyojen amin olusumunun 6niine gegilebildigi bilinmektedir (Aygiin, 2003).
Ayrica biyojen amin olusumunu engellemek i¢in peynirin iiretim siirecinde uygun kosullarda

depolanmis ve taze siitlin kullanilmas1 da gerekmektedir.

Tablo 3. Bazi peynirlerde yer alan biyojen aminler ve miktarlar: (mg/kg)

Peynir Tiirii Histamin Tiramin Putresin Kadaverin Triptamin Feniletilamin
Cheddar (85) 128 (0-3000) 190 (0-700) (0-300)

Swiss (6) 0 410 (0-1800) (0-160)

Gouda (6) 80 (0-450) 290 (80-670) 70 (0-200)

Edamer (2) 0 310 (300, 320)

Cesitli (57) (0-2600) (0-1100) (0-1100)

Emmentaler (12) 225 (0-555) 290 (51-696)  10.9 (0-72,5) 13.5(0-79) 59 (0-234)
Emmentaler (23) 398 (0-2000) 0 0 0 0

Tilsiter (1) 37.2 2210 477 873 39.3
Chester (1) 18.5 188 15.3 12.2 0

Cesitli (11) (0-19,2) (0-458) (0-505) (0-877) (0-256)
Kasar (30) 545 (85-218) 472 (80-1925)

Tulum (30) 233 (80-510) 196 (55-450)

Kaynak: Voigt ve ark., 1974; Pechanek ve ark., 1983; Nizamoglu, 1990
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Insan saghg igin yararli etkileri olan yogurdun, biyojen amin iceriginin oldukca diisiik
oldugu saptanmistir. Yogurttan farkli olarak sivi sekilde tiiketilen ve sindirimi diizenleyici bir

fermente iirlin olan kefirde ise bazi Ornekler incelenmis ve biyojen aminlere rastlanmigtir

(Ozdestan ve Uren, 2010; Akyol ve ark., 2015).

Fermente balik ve balik iirlinlerinde de biyojen aminler olusabilmektedir. Biyojen aminler
tehlikeli olmasmna karsin iilkemizde yasal olarak belirlenmis bir {ist smir degeri
bulunmamaktadir. Yasal olarak yalnizca balik ve iiriinlerinde histaminin 200 mg/kg’1n lizerine
ctkmamasi gerektigi belirtilmistir (Anonim, 2008). Ancak yine de bu degerin yiiksek oldugu ve
Avrupa Birliginde bu smirn 10 mg/100g oldugu bilinmektedir. FDA (Food Drug
Administration) ise bu degeri 50 mg/kg ile sinirlamaktadir (Ruiz-Capillas ve Herrero, 2019).

Ayrica balik ve iirlinlerinde biyojen aminler bir kalite kriteri olarak kabul edilmektedir
(Akyol ve ark., 2015). Koral ve arkadaslar1 (2013) tarafindan fermente balik iirlinlerinde
bulunan biyojen amin miktarlarini belirlemek amaciyla yiiriitiilen ¢aliymada, salamura hamside
saptanan 422 ppm histamin miktarinmn, Tiirkiye, AB ve FDA tarafindan verilen degerlerin

oldukea iistiinde oldugu ortaya konulmustur.

Farkli bir calismada dondurulmus Atlantik somon, marine kurutulmus uskumru ve marine
act biber soslu hamsi iiriinlerinde bulunan histamin miktarinin AB standardi olan 10 mg/100

g’1 geemedigi gdzlemlenmistir (Ozkiitiik ve ark., 2022).

Sarap ve bira gibi fermente iiriinlerde de biyojen aminlere rastlanmaktadir. Ozellikle
histamin ve tiramin birada yiiksek miktarlarda bulunabilmektedir (Izquierdo-Pulido ve ark.,
1996). Bazi tilkeler biyojen aminlerin fermente gidalar iizerindeki olumsuz etkilerini azaltmak
amaciyla sarapta histamin miktar1 i¢in yasal {ist limitler belirlemistir. Ornegin Hollanda’da bu

limit 4 mg/kg iken Isvigre’de 10 mg/kg olarak belirlenmistir (Sahin Ercan ve ark., 2017).

Fermente ve 1s1l isleme tabii tutulmus sucuk iirlinlerinde protein i¢eriginin ve et {irlinlerinde
bulunan mikroorganizmalarin biyojen aminlerin olusumunda Onemli bir rol oynadigi
bilinmektedir (Sezer, 2021). Ulkemizde fermente et {iriinlerinde biyojen aminlere ydnelik yasal
bir sinirlama olmamasina karsin ¢esitli galismalarla bu konuya dikkat ¢ekilmeye calisiimaktadir
(Erginkaya ve Var, 1989; Ercoskun ve ark., 2005; Kurt ve Zorba, 2008). Yapilan bir caligmaya
gore fermente sucuk iirtinlerinde yiiksek miktarlarda biyojen aminlere rastlanmistir. Bu durum
insan saghgi lizerinde olumsuz sonuglara neden olma potansiyeli tasimaktadir ve yasal bir

diizenleme zorunlulugunu ortaya koymaktadir (Sezer, 2021).
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Sonug olarak fermente iirtinlerde biyojen amin olusumunun duyusal olarak saptanmasinin miimkiin
olmadig1 sdylenebilmektedir. Biyojen aminler yalnizca gidalar tizerinde yapilan gesitli analizlerle tespit
edilebilmektedir. Fermente gidalarda ve diger gida tiriinlerinin igeriginde bulunmasi gereken en yiiksek
biyojen amin miktar1 ile ilgili herhangi yasal bir diizenlemenin olmamasi bu iirtiinlerin giivenirliligini
sarsmaktadir. Ayrica bozuk hammaddelerin kullanimi, hijyen ve sanitasyon kurallarina uyulmamasi ve

iretim siirecinin iyi yonetilmemesi gibi durumlar biyojen aminlerin toksisitesini arttirmaktadir.
10. BIYOJEN AMINLERIN SAGLIK UZERINDE ETKILER]

Biyojen aminlerin viicuda gerektiginden fazla alinmasi toksik etkilerin goriilmesine sebep olsa da
biyolojik agidan oldukca dnemli bilesiklerdir (Sahin Ercan ve ark., 2013). Ornegin sindirim siirecinde
viicutta nitrojen igeren c¢esitli bilesiklerin (protein, niikleik asitler ve hormon gibi) sentezlerinde azot
kaynag1 olarak gorev almaktadir. Histamin, feniletilamin, triptamin ve tiraminin ise sinir sisteminde
gorev aldig1 bilinmektedir. Ozellikle histamin, biyolojik olarak oldukga etkili bir biyojen amindir. Hem
farmakolojik agidan hem de hiicresel biiyiime, farklilagsma, agr1 ve alerjik reaksiyonlarda etken madde
olarak gorev almaktadir. Biyojen aminlerin toksik etkilerine deginilecek olursa, dzellikle histamin ve
tiraminin viicutta énemli toksik etkileri oldugunu sdylemek miimkiindiir (Sahin Ercan ve ark., 2017,
Memig Inan, 2021). Bunlardan ilki kalp ve kalp kaslar iizerindeki etkilerdir. Kalp kaslarmin kasilmasina
veya gevsemesine sebep olurken ayni zamanda adrenalin ve gastrik asit salgilanmasini ve noradrenalin
miktarmi arttirmaktadir. Her ne kadar bireyler arasinda farklilik gosterse de histaminin toksik etkilerini
genellikle; solunum zorluklari, bas agrisi, migren, mide bulantisi, ¢arpmti ve hipertansiyon olarak
siralamak miimkiindiir. Bu etkilerin ise yaklasik 12 saat i¢erisinde sona ermesi beklenmektedir (Halasz

ve ark., 1994; Shalaby, 1996; Sahin Ercan ve ark., 2017).

Tiramin biyojen amini, kan sekeri seviyesini ve solunumu arttirarak migrene neden olmaktadir. Diger
yandan sinir uglarma etki ederek noradrenalin seviyesini arttirmakta ve kalp atisin1 hizlandirmaktadir.
Gidalardan yiiksek seviyelerde alindiginda sinir fonksiyonlarint da olumsuz etkiledigi bilinmektedir.

Ayrica tlikiiriik ve salya salgilanmasina yol agmaktadir.

Putresin ve kadaverin hipertansiyona neden olmakta ve diger biyojen aminlerin etkinliklerini
arttirmaktadir. Diger taraftan migrene de neden olabilecegi bildirilmektedir. Ayrica bu iki biyojen
aminin yiksek kan basinci ve kalp sorunlari yani sira ¢ene kilitlenmelerine de yol ac¢tig1 bilinmektedir
(Sahin Ercan ve ark., 2017). Feniletilamin ve triptamin i¢in de ayni toksik etkilerden s6z etmek

miimkiindiir (Halasz ve ark., 1994; Shalaby 1996).
11. SONUC

Fermantasyon, gida hammaddelerinin basta organik asitler olmak {izere saglik tizerine olumlu etkileri
olan bilesikleri iceren gidalara doniistiiriilmesi islemidir. Bu nedenden dolay1 giiniimiizde oldukca
saglikli kabul edilen gidalar arasindadir. Fermente gidalarin Tiirk mutfak kiltliriiniin vazgecilmez bir

parcast oldugu ve giinliikk gida tiiketiminin yaklasik %5’ini olusturdugu bilinmektedir. Gidalarin
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tiretimini, depolanmasini ve tagimmasim igeren siiregte birgok kurala uymak gerekmektedir. Bu hijyen
ve sanitasyon kurallari, depolama ve tasima kosullari, gida firiinlerinin bozulmamasi ve patojen
mikroorganizmalarin kontamine olup gelismemesi i¢in olduk¢a 6nemlidir. S6zii edilen bu siireglerin bir
veya birkaginda ortaya cikabilecek sorunlar fermente gidalarda oldukga riskli olan biyojen aminlerin
olusmasina yol agabilmektedir. Fermantasyon siirecinde karbonhidratlar gibi proteinler de daha kii¢iik
molekiil agirlikli bilesiklere (peptid ve amino asitler gibi) hidrolize olmaktadir. Biyojen aminlerin
olusumu gidalardaki proteinlerin parcalanmasiyla baslamakta olup bunun igin optimum sicaklik
araliginin ise 20-37°C oldugu bilinmektedir. Giinliimiiz teknolojileriyle biyojen aminlerin gidalarda
olusumu kismen dnlenebilir olsa da kontrolsiiz ve ev ortaminda fermente gida {iretiminin yaygin olmast
gibi nedenlerle insan sagligini hala tehdit edebilmektedir (Diiz ve Fidan, 2016). Biyojen amin
zehirlenmelerinin biiylik bir kismi histamin biyojen amininden kaynaklanmaktadir. Histaminin
peynirlerde oldukca etkili oldugu ve peynirlerin aroma, tat ve yapisinda istenmeyen degisimlere yol
actig1 bilinmektedir. Ayrica histaminin viicuda gereginden fazla alinmasi bas agrisi, kalp rahatsizliklari,
sindirim sorunlari, mide bulantilar1 ve hatta 6liime neden olabilmektedir. Depolama, tiretim kosullar1 ve
hijyen kurallarina uyulmasimin insan sagligina olumsuz etkileri olan biyojen aminlerin fermente
gidalarda olusmamasi i¢in olduk¢a 6nemli oldugu goriilmektedir. Ayrica yapilan literatiir taramasi
sonucunda iiretim sirasinda bozuk veya kalitesiz gidalarin kullanimimin da biyojen aminlerin
olusmasinda etkili oldugu sonuglarina ulasilabilmektedir (Erginkaya ve Var, 1989; Karagcil ve Tek,
2013; Diiz ve Fidan, 2019).

Bilinen toksik etkilerine ragmen iilkemizde gidalarda bulunan biyojen amin miktarina yonelik yasal
bir diizenlemenin olmamasi en temel eksikliklerden biridir. Yasal diizenleme ve sinirlamalar getirilmesi
durumunda gidalardaki biyojen amin miktarlariin denetlenmesi yoluyla ortaya cikabilecek
olumsuzluklarm oOniine gegilebilmesinin de miimkiin olabilecegi diisiiniilmektedir (Karagil ve Tek,

2013; Diiz ve Fidan, 2019).
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Oget mikroorganizmalarin teshisinde sitolojik tani da

disiik spesifite (0zgiillik) ve sensitiviteye

Hemoplazmalar - (hemotropik - mikoplazmalar) (duyarlilik) sahiptir. Bu nedenle tiirleri birbirinden

kiigiik, pleomorfik ve hiicre duvarmdan yoksun, ayirt edememektedir. Hemoplazmalarin iireme

gram negatif olarak sniflandirilan zorluklart ve heniiz yeterli olmayan serolojik
mikroorganizmalardir. calismalar gdz oOnilinde bulunduruldugunda teshis

Yillarca Rickettsia grubunda Hemobartonella ve yontemi olarak molekiiler yontemler tercih
Eperythrozoon olarak isimlendirilen hemoplazmalar edilmekte, uygulanmaktadir. Bu ydntemlerden en
16S rRNA gen bolgesine dayali yapilan filogenetik sik kullanilan Polimeraz Zincir Reaksiyonu (PCR)
analizler sonucunda Mycoplasmataceae ailesine yontemidir. Farkli molekiiler yontemler (Real-Time
dahil edilmislerdir. Dogal yolla bulasmasi tam PCR, Nested PCR, Konvensiyonel PCR, Direkt
olarak bilinmese de kan emici arthropod ve PCR, Duplex PCR gibi) kullamilarak yapilan
sivrisineklerin bulasmada 6nemli etkilerinin oldugu aragtirmalarda agirlikli olarak yaklasik %30 ila %40
diigtiniilmiistir. Bunun yaninda iatrojenik ve oranlarinda pozitiflik saptanmistir. Ulkemizde ve
transplasental bulagmadan da bahsedilen hemotropik diinyada hemoplazmalar hakkinda farkli tiirler (kedi,
mikoplazmalar; konakg¢ida akut, subakut ve kronik kopek, koyun, keci, s1igir ve manda) {izerine yapilan
anemiye  sebep  olmaktadir. Hemoplazma aragtirmalar vardir. Spesifik bir tedavi yontemi
infeksiyonunun  teshisi Romanowsky boyama olmayip tetrasiklin tiirevi antibiyotikler kullanilarak
yontemiyle boyamasi yapilmis kan frotilerinde tedavi edilen infeksiyonlardan baslica korunma
eritrositlerin yiizeyinde tekli, ¢iftli veya zincir yontemi olarak kan emicileri ortadan kaldirmak
seklinde organizmalarin goriilmesiyle amactyla akarisit kullanimi igermektedir. Hayvanlar
yapilabilmekte iken bir diger boyama yontemi olarak ile iliskili ¢alisan meslek grubuna mensup insanlarda
Diff-Quick veya filtre edilmis Giemsa boyalar1 da da hastalik etkenleri saptanmistir. Son yillarda
kullanilabilmektedir. Klasik yontemlerle iretilip saf meslek hastalifi ve zoonoz hastalik olusturma
kiiltiir elde edilmesi zor olan bu riskine sahip oldugu disiiniilen hemoplazmalar
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hakkinda arastrmalar giin  gegtikge  Onem

kazanmaktadir.

Bu c¢alismada hemoplazmalar, hayvanlarda
olusturdugu infeksiyonlar ve teshis yontemleri

hakkinda bilgi verilmesi amaglanmustir.

Anahtar  kelimeler: Anemi, hemotropik

mikoplazma, molekiiler teshis, PCR
Abstract

Hemoplasmas (hemotropic mycoplasmas) are
microorganisms that are small, pleomorphic and lack

a cell wall and are classified as gram-negative.

Hemoplasmas named as Hemobartonella and
Eperythrozoon in the Rickettsia group for years have
been included in the Mycoplasmataceae family as a
result of phylogenetic analyzes based on the 16S
rRNA gene region. Although the natural route of
transmission is not known exactly, it has been
suggested that mosquitoes and blood-feeding
arthropods play a role in the transmission. In
addition, hemotropic mycoplasmas, which are
thought to be transmitted by iatrogenic and
transplacental contamination. Contamination cause
acute, subacute and chronic anemia in the host.
Diagnosis of hemoplasma infection can be made by
seeing the organisms in the form of single pairs or
chains on the surface of erythrocytes in
Romanowsky stained blood smears. Diff-Quick or
filtered Giemsa stains can also be used. However; in

the diagnosis of these micororganisms which is

difficult to propagate with conventional methods and
achieve a pure culture, cytological diagnosis has low
specificity and sensitivity; therefore, it cannot
distinguish between species. Considering the
culturing  difficulties of hemoplasmas and
serological studies that are not yet sufficient,
molecular methods are preferred and applied as a
diagnostic method. Polymerase Chain Reaction
(PCR) method is the most commonly used method.
In the studies conducted using different molecular
methods (such as Real-Time PCR, Nested PCR,
Conventional PCR, Direct PCR, Duplex PCR),
positivity rates were found to be approximately 30%
to 40%. There are studies on hemoplasmosis in
different species (cat, dog, sheep, goat, cattle and
buffalo) in our country and around the world. There
is not a specific treatment method. As a main
prophlaxy method against infections treated by using
tetracycline-derived antibiotics, the use of acaricides
in order to eliminate blood-feeders is utilised.
Disease agents have also been detected in
professionals working with animals. In recent years,
research on hemoplasmas, which are thought to have
a risk of causing occupational diseases and zoonotic

diseases, has become increasingly important.

In this study, it is aimed to give information
about hemoplasmas, infections in animals and

diagnostic methods.

Keywords: Anemia, hemotropic mycoplasma,

molecular diagnosis, PCR
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1. GIRIS

Hemoplazmalar adiyla da bilinen hemotropik mikoplazmalar kiigiik, pleomorfik ve elektron

mikroskobu altinda incelendiginde hiicre duvarmdan yoksun gram negatif olarak siniflandirilan

0,9 um ¢apimdan kii¢iik mikroorganizmalardir. Ikiye boliinerek iirerler (Songer ve Karen,
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2011). Bu kiicik mikroorganizmalar uzun yillar boyunca Rickettsia grubu iginde
Hemobartonella ve Eperythrozoon olarak isimlendirilmis olup; 16S rRNA gen bolgesine dayali
yapilan filogenetik analizler sonucunda Mycoplasmataceae ailesi i¢ine dahil edilmislerdir
(Messick, 2004). Eritrosit tropizmi gosterip genellikle alyuvarlarda hiicre zarma yerlesirler.
Hemoplazmalar, Insan da dahil olmak iizere pek ¢ok hayvan tiiriinde enfeksiyona neden
olabilen bakterilerdir (Maggi ark.., 2013). Glinlimiizde bu mikroorganizmalarin insan, kopek,
kedi, koyun, keg¢i, sigir ve manda gibi bir¢ok tiirii enfekte ettigi bilinmektedir (Neimark ark..,
2001; Diaz-Sanchez ark.., 2019). Sigirlarda hemotropik mikoplazmalar i¢in Mycoplasma

wenyonii ve Candidatus Mycoplasma haemobos olmak {izere 2 tiir bildirilmistir.

Mycoplasma wenyonii ilk olarak 1934 yilinda Adler ve Ellenbogen (1934, 47) tarafindan
tanimlanmis olurken ikinci sigir hemoplazmasi1 Candidatus Mycoplasma haemobos molekiiler
yontemlerden Polimeraz Zincir Reaksiyonu (PCR) ve DNA sekans teknikleri kullanilarak
Amerika Birlesik Devletleri (ABD) basta olmak {izere bir ¢ok iilkede bildirilmesi glinlimiize
daha yakin bir zaman araliginda olmustur (Meli ark.., 2010; Martinez-Ocampo ark.., 2016).

2. EPIDEMIYOLOJi

Dogal yolla bulagmas1 tam olarak bilinmese de sivrisineklerin, kene ve diger kan emicilerin
bulagmada rol oynadiklari 6ne siiriilmiistiir (Biondo ark.., 2009). Ozellikle hastah@in tastyicisi
olarak kene vektorii Dermacentor ardersonii belirtilmistir. Bunun yaninda iatrojenik (Messick,
2004), transplasental (Hornok ark.., 2011) ve kanla direkt temas yoluyla (Song ark.., 2013)
bulagsmadan da bahsedilmistir. Amerika Birlesik Devletleri’nin Colorado eyaletinde havuzdan
yakalanmig sivrisinekler incelenmis ve hemoplazmalardan sadece sigir hemoplazmasi olan
Mycoplasma wenyonii DNA's1 tespit edilmistir (Sykes, 2010). 2008 yilinda ise dos Santos ve
digerleri (2008, 14) yaptiklar1 caligmada immun yetmezlige sahip bir insanda M. haemofelis
infeksiyonunu molekiiler yontemler ile tespit etmistir. 2000’1i yillarda Hemoplazma benzeri
organizmalar insan kanlarindan c¢ekilmis frotilerde belirlenmistir. Daha sonra kedi ve kdpek
hemoplazmalarinin tespiti i¢in tasarlanmis olan molekiiler teknikler insan kan 6rnekleri igin
kullanildiginda ¢esitli hemoplazma tiirlerinin de identifiye edildigi goriilmiistiir (Tasker, 2010).
Ayrica hemolitik anemili bir insanda Candidatus M. haemohominis olarak tanimlanan bir
hemoplazma infeksiyonu saptanmistir (Steer ark.., 2011). Bununla birlikte Teksas’li bir
veteriner hekimde Bartonella henselae ile koinfekte hemotropik mikoplazma enfeksiyonlarmnin
bildirilmis olmas1 (Sykes ark.., 2010; Steer ark.., 2011) hemoplazmalarin zoonoz olabilme
sliphesinin ortaya ¢ikmasini giindeme getirmistir. HIV hastalarinda da tespit edilen etkenler

lizerine (Songer ve Karen, 2011) eski yillarda laboratuvar ortaminda yapilan bazi ¢aligsmalar;
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normal hiicrelerin mikoplazmalarla infekte edildigini ve enfekte hiicrelerin kanser hiicrelerine
doniisebildigini gdstermistir (Tsai ark.., 1995). Insanlarin epitelyum hiicrelerini malignant
forma doniistiirebilip prostat kanseri ve gastrik karsinoma gibi kanserlerin olusmasima olanak
saglayan etkenlerin i¢inde M. genetalium ve M. hyorhinis enfeksiyonlarmin da olabilecegi
disiilmektedir (Namiki ark.., 2009; Yang ark.., 2010). Bir bagka arastirma diisiik bagisikliga
sahip kopeklerin hastalik etkenini kedilerden alabildigini belirtmis ve dolayisiyla tiirler arasi
gecigin de miimkiin olabilecegine dair bildiride bulunmustur (Obara ark.., 2011). Hemotropik
mikoplazmalarin sigirlarda anemi ile seyreden klinik belirtileri olusturmasi, siit veriminde
azalma, lireme {lizerine olumsuz etkileri, bagisiklig1 azaltip konak¢iy1 hastaliklara duyarl hale
getirmesi gibi ekonomik zararlarinin yani swra omurgasiz vektorler ile taginmasi, kolay
bulasabilmesi ve zoonoz hastalik olma potansiyeli bu etkenleri diinyada 6nemli hale getirmistir.
Ulkemizin iklimi ve cografi 6zellikleri kene ve kan emici sinekler gibi vektdrlerin varliklarmi
stirdiirebilmesi i¢in uygun kosullara sahiptir (Inci ark.., 2016). Enfeksiyonun yiiksek insidensi
artropod vektorlerin yayginlik gostermesiyle yaz aylarinda artmaktadir (Songer ve Karen,

2011).

Ulkemizde hemoplazmalar hakkinda kedi, kdpek ve ruminantlar iizerine yapilan arastirmalar
vardir. Koyun, keci, kedi ve kopeklerde hemoplazma infeksiyonlar1 iizerine yapilan
calismalarda yiiksek oranda Mycoplasma varligi tespit edilmistir (Aktas ve Ozubek 2017). 2009
yilinda Bursa, izmir, Ankara ve Antalya illerinde kedilerin hemolitik anemisi hakkinda yapilan
calismada PCR ile hastaligin prevalansi %18,9 olarak tespit edilmis olup; yazarlar sadece
“Candidatus Mycoplasma haemominutum” tipinin bu dort bolgenin hepsinde de mevcut
oldugunu bildirmistir (Ural ark.., 2009). 2015 yilinda Kayseri’de yapilan caligmada ise
hemotropik mikoplazma prevalans1 %9,52 olarak belirlenirken, M. haemofelis ile enfeksiyon
orant % 4,76 oraninda, Candidatus M. haemominutum ile enfeksiyon oran1 % 3,57 ve her iki
etken ile enfekte olma oranmin %1,19 oldugu bildirmistir (Atalay ark.., 2015). Son olarak 2022
yilinda Tiirkiye’nin I¢ Anadolu Bolgesi’nde yer alan Sivas’ta sigir ve mandalar iizerine Duplex
PCR yontemi ile yapilan ¢alismada ise si@irlarda %31,64 oraninda hemotropik mikoplazma
oran1 saptanmis olup bu pozitif sonug¢larin %16,49 unun Mycoplasma wenyonii, %7,74’liniin
Candidatus Mycoplasma haemobos, %7,40’min ise her ikisi ile de enfekte oldugu bildirilmistir
(Erol ark.., 2022).

Diinyada ise; Brezilya (Machado ark.., 2017), Cin (Wang ark.., 2017) ve Macaristan
(Hornok ark.., 2012)’da hemotropik mikoplazma i¢in yapilan ¢alismalarda sirasiyla %39,3;
%41,1 ve %20 Mycoplasma pozitifligi tespit edilmistir. Yine yurtdisinda kita bazinda
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bakildiginda Avrupa kitasinda (Ade ark.., 2018), Afrika kitasinda (Gongalves ark.., 2018;
Boularias ark.., 2020), Asya kitasinda (Galon ark.., 2019; Tatsukawa ark.., 2021) rapor edilen
aragtirmalarin yaninda; Ingiltere (Mcauliffe ark..,. 2006), Japonya (Tagawa ark.., 2008), Cin
(Su ark.., 2010), Isvigre (Meli ark.., 2010) ve Brezilya (Girotto ark.., 2012; Witter ark.., 2017;
Mello ark.., 2019)’da bildirilen sigirlardaki hemoplazma infeksiyonlarindan sorumlu etkenler

Mycoplasma wenyonii ve Candidatus Mycoplasma haemobos olarak belirtilmistir.
3. KLINIK BULGULAR

Hemoplazma olarak adlandirilan hemotropik mikoplazmalar konakc¢ida akut, subakut ve
kronik anemiye sebep olmaktadir. Daha nadir goriilen akut infeksiyonlarda semptomlar anemi,
yiiksek ates, lenfadenopati, ishal ve depresyon iken kronik seyreden infeksiyonlarda klinik
belirtiler siit veriminde azalma, ates, kisirlik, skrotal ve arka bacaklarda 6dem, sismis meme
basi, kilo kaybi, diisiik dogum agirlig1 ve tireme veriminde azalma olarak gézlenir (Hoelzle
ark.., 2011; Niethammer ark.., 2018). Ayrica asemptomatik ve latent infeksiyonlar da
goriilebilir. Cogu zaman bu bakteriler hayvanlarda persiste belirti gostermeyen intravaskiiler
infeksiyon seklinde bulunur. Baska bir enfeksiydz ya da non-enfeksiydz (enfeksiy6z olmayan)
etkiyle beraber (beslenme yetersizligi, ilag ya da retrovirus enfeksiyonlar1 sebebiyle diisen
bagisiklik, gebelik, laktasyon gibi stres faktorleri, es zamanli virulent farkli bir enfeksiyon
gelismesi gibi) degisen derecelerde hemolitik anemiye neden olmaktadirlar (Maggi ark.., 2013).
Bagisiklig1 diisen konak¢inin diger infeksiyonlara karsi duyarli hale geldigi, farkli hemoplazma
tiirleriyle olusan infeksiyonlarin bagisiklik-patogenezis arasindaki iliskisini ortaya ¢ikartmak

icin daha fazla arastirma gerektigi diistiniilmektedir (Tasker ark.., 2018).
4. PATOGENEZ

Patojenitesi konak eritrosit hiicre membranlar1 ile dogrudan iliskili olan hemotropik
mikoplazmalar, kirmiz1 kan hiicrelerinin membran yiizeylerine farkli noktalardan yapisir.
Membranin yapigsma noktasinda meydana gelen negatif basing hiicresel dayaniksizliga ve
devaminda membran yiizeyinde ymrtilmalara neden olur. Membran yapisinin bozulmasini
takiben hemoglobin kayb1 ve ozmotik frajilitede artis meydana gelir. Alyuvar yiizeyindeki
yapisal degisiklikler antijen olarak gorev yaparak komplementin aktive olmasina ve bu yapilara
baglanarak hemolizin (eritrosit yikimmin) baslamasina sebep olur. Viicuda giren bu etkene
kars1 antikorlar tiretilir ve yine iiretilmis olan bu otoantikorlar enfekte eritrositleri (kirmizi kan
hiicrelerini) agliitine ederek parcalanmalarini saglar (Carney ark.., 1993). Akciger dalak,

karaciger ve genel dolasimdaki makrofajlar enfekte olan alyuvarlar1 fagosite eder. Bu sekilde
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bagisiklik sisteminin aracilik ettigi ozmotik kirilganlik anemi ile sonuglanir (Songer ve Karen,

2011).
5. TESHIS

Hemoplazma infeksiyonunun teshisi Romanowsky boyama yontemi ile boyanip hazirlanmis
olan kan frotilerinde organizmalarin alyuvarlarin ylizeyinde tekli, ¢iftli veya zincir seklinde
goriilmesiyle yapilabilmekte; bu yontemin yani sira Diff-Quick veya filtre edilmis Giemsa
boyalar1 da teshis i¢in kullanilabilmektedir. Ancak sitolojik tan1 hemoplazla teshisi i¢in diisiik
spesifite ve sensitiviteye (0zgiillik ve duyarliliga) sahiptir (Ritzmann, ark.., 2009).
Hemoplazmalar ile infekte olmus hayvanlardan aliman ve Giemsa boyama yontemi ile
boyanmis olan kan frotileri 11k mikroskobu altinda incelenmis ve inceleme sonucunda bu
uygulamanin hemoplazma infeksiyonlarmin teshisinde gilivenilir olmadigi bildirilmistir. Bu
yontem i¢in %20'nin altinda tanisal duyarlilik belirlenmis ve tanisal 0Ozgiillik icin
organizmalarin boya kalintilar1 veya Howell-Jolly cisimleriyle karigtirilmasmin bu orani daha
da azalttig1 yorumunda bulunulmustur (Neinmark ark.., 2001). Ayrica sitoloji hemoplazma
tiirlerini birbirinden ayirt edememektedir (Tasker, 2010). Hemoplazmozis tanisi i¢in serolojik
test gelistirilmesi hemoplazmalarin in vitro (laboratuvar ortaminda ya da yapay kosullarda)
olarak kiiltiire edilememesi ve serolojik analizler i¢gin hemoplazma proteinlerinin de kolay bir
sekilde elde edilemiyor olmasi1 nedeniyle zordur. Giiniimiizde serolojik testler bu sebeple sadece
arastirma bazinda ulagilabilir durumdadir (Sykes ve Tasker, 2013). Ancak, serolojik testlerin
gelistirilmesi i¢in gerekli antijenlerin identifikasyonlar1 molekiiler teknik uygulamalariyla

saglanabilmektedir (Wengi, ark.., 2008).

Hemoplazmalarin besiyeri iireme zorluklar1 ve heniiz yeterli olmayan serolojik ¢aligmalar
g6z Oniinde bulunduruldugunda teshis yontemi olarak molekiiler teshis yontemleri tercih
edilmekte ve uygulanmaktadir. Bu yontemlerden en sik kullanilan Polimeraz Zincir Reaksiyonu

(PCR) yontemidir (Ritzmann ark.., 2009; Nishizawa ark.., 2010).

Polimeraz Zincir Reaksiyonu (PCR) DNA'nin belli bir parcasmnin in vitro (laboratuvar
ortaminda ya da yapay kosullarda) amplifikasyonunu yapan hassas bir molekiiler tekniktir. 16S
rRNA geni simdiye kadar tanimmlanan tiim hemoplazma PCR analizlerinin temelini
olusturmaktadir. Polimeraz Zincir Reaksiyonu, DNA'nin belirli uzunluklarini arttirmakta,
boylece numunelerde bulunan az orandaki DNA miktarlar1 dahi calismak i¢in alinan
orneklerden saptanabilmektedir. Polimeraz Zincir Reaksiyonu’nun, hemoplazma tespiti i¢in

sitolojiden ve diger yontemlerden daha duyarli oldugu bildirilmistir (Tagawa ark.., 2012). Bu
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molekiiler yontem (PCR Testi) mikoplazma tiirlerini ayirt edebilme potansiyeline sahiptir.
Yapilan Real-Time PCR ¢aligmalar1 (Meli ark.., 2010) ve DNA ekstraksiyonu yapilmaksizin
direkt kandan bakilan ¢alismalarda (Watanabe ark.., 2008) bu belirtilmistir. Bununla birlikte
Nested PCR ve Duplex PCR ile de yiiksek 6zgiilliik (spesifite) iceren sonuglar elde edilmistir
(Ade ark.., 2018; Ybaifiez ark.., 2019).

6. TEDAVI VE KORUMA KONTROL

Hemoplazmalarin tedavisinde tetrasiklinlerin kullanilmasi tercih edilirken, koruma ve
kontrol tastyic1 vektorlere engel olabilmek amaciyla akarisitlerin kullanimini i¢ermektedir

(Songer ve Karen, 2011).

Kedilerde H. felis sagaltiminda i¢in tetrasiklin ve florokinolon tiirevi antibiyotiklerin yani
stra doksisiklin kullanimi da tercih edilmistir (Lappin, 2004). Oksitetrasiklin ve tetrasiklinlerin
viicut 1sismn1 arttirma ihtimali dezavantaj yaratirken, antiriketsiyal ilaglarin organizmanin
eritrositlerden uzaklasmasina yardimei olup klinik bulgular1 hafifletirken etkeni tamamen
ortadan kaldirmadigi One siirlilmiistir (Carney ve England, 1993). Enrofloksasin,
marbofloksasin de etkin antibiyotikler olup bunlarla birlikte glukokortikoid kullanimi da
enfeksiyonun sagaltimimda yardimei oldugu ayrica hastalarda otoagliitinasyon durumuna karsi
endike oldugu ifade edilmistir (Lappin, 2004). ilerlemis durumlarda kan transfiizyonu
onerilmistir (Carney ve England, 1993).

Sigirlarda tetrasiklin veya oksitetrasiklin (20 mg/kg, kas ici, tek doz) uygulanirken; koyun
ve kecilerin sagaltimi i¢in tetrasiklin/oksitetrasiklin (6,6 mg/kg, kas ici, tek doz),
neoarsphenamine (30 mg/kg) ve antimosan (6 mg/kg) ile basar1 saglanmistir. Bunlarin diginda
koyunlarda imidocarb dipropionate (4 mg/kg, deri alti, 24 saat arayla, iki doz) ile de
sterilizasyon saglandig1 ifade edilmistir (Hung, 1986).

Mikoplazmalar i¢in canli attenue asilar gelistirilmisken hemoplazmalar i¢in heniiz as1
calismalari bildirilmemistir. Canlilarin etkilenmemesi adina vektorlerin uzak tutulmasi en etkili

koruma yontemidir.
7. SONUC

Hemotropik mikoplazmalar Veteriner Hekimler, teknikerleri ve hayvancilikla ugrasan
kisiler icin meslek hastaligi riski olusturmaktadir. 2010 yilinda bir veteriner hekimde
Mycoplasma ovis varlig1 bildirilmis (Sykes ark.., 2010) iken Cin’de yapilan arastirmada ise
domuz ciftliklerinde c¢alisan veteriner hekimler ve ¢alisan kisilerde %49 oraninda Mycoplasma
suis bulundugu tespit edilmistir (Yuan ark.., 2009). 2008 yilinda Brezilya’da bagisiklik
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yetmezligi olan bir insanda M. haemofelis enfeksiyonunun PCR yontemi ile saptanmasiyla
birlikte (dos Santos ark.., 2008) hemoplazmalarin zoonoz olabilme ihtimalini giindeme
getirmistir. Bu nedenle hemotropik mikoplazmalar {izerine yapilan ¢aligmalar son donemlerde

oldukga dikkat ¢ekmeye baslamis ve 6nemli hale gelmistir.

Sigirlardaki hemoplazma infeksiyonlar1 ve etkenleri giin gegtikce farkl iilkelerden
bildirilmekte olup {iilkemizde son doneme kadar sigirlar hakkinda yapilan herhangi bir
caligmaya rastlanmamisken 2022 yilinda Sivas bdlgesinde sigirlar ve mandalarin kanlari
kullanilarak yapilan Duplex PCR ¢alismasinda sigirlarda %31,64 pozitiflik saptanirken,
mandalarda bu pozitiflik oran1 %4,72 olarak bildirilmistir (Erol ark.., 2022).

Yapilan farkli iilkelerdeki epidemiyolojik ¢alismalar ve elde edilen bulgular dikkate alinarak
iilkemizde gilincel durumun arastirilmasi, bdlgesel olarak bireysel ve cevresel faktorlerin

belirlenmesinin faydali olacagi diistintilmektedir.
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Ozet

Bu deneme yumurta tavuklarinda rasyona
eklenen keten tohumu ve organik bakirmn
hayvanlarda yumurta verim ve kalite parametleri ile
kan ve yumurta saris1 kolesterol diizeylerine
etkilerini belirlemek amaciyla yapilmistir. Bu
amagcla ¢alismada toplam 192 adet beyaz yumurtaci
tavuk (Leghorn) kullanilmis olup 6 farkli grup, 8
tekrar ve her grupta 4 hayvan olacak sekilde
hayvanlar kafeslerde barmdirilmigtir.  Gruplara
baktigimizda kontrol grubu Grup 1, keten tohumu
%6,25 Grup 2, keten tohumu %12,5 Grup 3, organik
bakir 125 ppm Grup 4, keten tohumu %6,25 ve
organik bakir 125 ppm Grup 5, keten tohumu %12,5
ve organik bakir 125 ppm Grup 6 olacak sekilde
olusturulmustur. Calismada 26 haftalik hayvanlar
kullanilmis olup c¢alisma 10 hafta stirmdstiir.
Hayvanlar ~ verim  parameterleri  agisindan
degerlendirildginde, yem tiiketim (YT) (P<0,01) ve
yemden yararlanma orani (Y'YO) (P<0,05) agisindan
fark olarak Onemli

istatistiksel oldugu tespit

edilmistir. ~ Yumurta  verimleri ~ bakimimdan
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karsilastirildiginda da yine gruplar arasindaki farkin
onemli (P<0,001) oldugu saptanmistir. Hayvanlarin
canli agirhik (CA) degerleri ile yumurta kalite
parametreleri yoniinden degerlendirildiginde ise

keten tohumu ve bakir ilavesinin 6nemli diizeyde bir

etkisinin olmadig1 tespit edilmistir. Kanda
kolesterol ~ diizeyleri acisindan  yapilan
degerlendirmede  gruplar  arasmnda  Snemlilik

(P<0,001) oldugu saptanmistir. Calismanmn 5.
haftasinda elde edilen bulgulara gére yumurta sarisi
kolesterol diizeyinin distigii ve farkin 6nemli
oldugu tespit edilmistir.

Anahtar kelimeler: Bakir, keten tohumu,

kolesterol, performans, yumurtaci tavuk.

Abstract

This experiment was conducted to determine the
effects of flaxseed and organic copper added to the
diet of laying hens on egg production and quality
parameters, and blood and egg yolk cholesterol
levels in the animals. For this purpose, a total of 192

white laying hens (Leghorn) were used in the study
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and the animals were housed in cages in 6 different
groups, 8 repetitions and 4 animals in each group.
When we look at the groups, control Group 1,
flaxseed 6.25% Group 2, flaxseed 12.5% Group 3,
organic copper 125 ppm Group 4, flaxseed 6.25%
and organic copper 125 ppm Group 5, flaxseed
Groups were created as 12.5% and organic copper
125 ppm Group 6. 26-week-old animals were used
in the study and the study lasted 10 weeks. When the
animals were evaluated in terms of productivity
parameters, the difference in terms of feed
consumption (PT) (P<0.01) and feed conversion

ratio (YYO) (P<0.05) was found to be significant.

difference between the groups was found to be
significant (P<0.001). When evaluated in terms of
live weight (CA) values of the animals and egg
quality parameters it was determined that the
addition of flaxseed and copper did not have an
effect. In the evaluation of blood cholesterol levels,
it was determined that there was a difference
between the groups and it was statistically
significant (P <0.001). 5th week of the study, it was
determined that the egg yolk cholesterol level
decreased and the difference was significant.
Keywords: Cholesterol, copper, flaxseed, laying

hen, performance.

When compared in terms of egg vyields, the

1Arastirma yiiksek lisans tezinden iiretilmistir. Adnan Menderes Universitesi Bilimsel Arastirma Projeleri Komisyonu
tarafindan desteklenmistir. (BAP NO: VTF-07001)

2 Aydin Adnan Menderes Universitesi Tip Fakiiltesi Deney Hayvanlart Uretim ve Deneysel Arastirma Laboratuvari, Aydun,
Tiirkiye. Orcid no: 0000 0002 0813 5693

Sorumlu yazar: Meltem OZTURK AYDIN, meltem.ozturk@adu.edu.tr

1. GIRIS

Kanath yetistirciligi agisindan baktigimzda Diinya genelinde bir artis gézlenmektedir, bunun
sebebi de beyaz et talebine karsi ciddi bir artisin olmasidir. Tabii ki buna bagli olarak tilkemizde
bu etkiler goriilmektedir. Bu yonden degerlendirdigimizde 2021 yilinda et tavugu 270 milyon
adet olarak belirlenmis olup bu deger 6nceki yila gore %4 civatinda artis gostermistir. Bu yilda
1,24 milyar adet kesilen tavuk sayis1 ve 2 milyon ton kadar tavuk eti liretimi ile en yiiksek
diizeye ulasilmis olup, kanatli sektérii ciddi bir gelisme gostermistir. Ulkemizde kanatl sektorii,
son 15 yilda oldukga iyi olup, ortalamanin {izerine ¢ikmis ve biiylimiistiir. Yumurta tavugu
sayist agisindan degerlendirdigimizde ise 2008 yilindan itibaren artarak 2018 yilinda 124
milyon adet ile en yiiksek diizeyine ulagmistir. Ancak 2021 yilinda yumurta tavugu sayisi

azalma gdstermis olup, 120 milyon adete diigsmiistiir (Cigekgil, 2022).

Ulkemizde yumurta iiretiminde de kanath sekoriindeki olumlu gelismelere paralel olarak
artig saglamigsa da tiikketiminde bu artisin goriilmedigi gézlenmis olup, insanlar tarafindan az

miktarda tiiketildigi saptanmustir. Ayrica diger iilkelerle kiyasladigimizda iilkemizde insanlarin
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giinliik yumurta tiikketiminin diisiik oldugu goriilmektedir. 2016 yilinda alinan verilerde kisi bas1
yillik yumurta tiiketiminin 194 adet/yumurta oldugunu belirlenmistir, bunun da oldukga diisiik
oldugu goriilmektedir (TUIK, 2016). Bunun nedenlerini degerlendirdigimizde alim giicii
oldugu kadar yumurtanin yiiksek kolesterol iceriginin de etkiledigi gbzlenmistir (Yalcin ve ark.,
2004).

Yumurta, insan beslenmesi acisindan biiyilk 6nem tasimaktadir, bunun sebebi besin
degerinin (%90-95) cok yiliksek olmasidir. Ancak kolesterol i¢eriginin yliksek olmasi olumsuz
faktoriinden bir tanesidir bu da yumurta tiiketimini dnemli diizeyde etkilemektedir. Ozellikle
Amerikan Kalp Birligi yumurta tiiketimini, kalp damar hastaliginin olusum riskini artirdigini
bildirmis olup, bununda insanlar1 olumsuz yonde etkiledigi goriilmiistiir. Ancak yi ne de
yumurta tiiketiminin alinmasi gereken diizeyin altinda oldugu belirlenmistir (Celebi ve Karaca,

2006).

Kolesterol insanlarda basta kalp rahatsizliklar1 olmak iizere, yiiksek tansiyon ve damar
sertligi gibi problemlere sebep olabilmektedir. Ozellikle damar sertlgi kolesteroliin etkisiyle
olusmakta ve damarlarda tikanmaya sebep olarak, kan akimini etkilemekte ve azalmasina sebep
olmaktadir. bu tikanmaya bagh olarak kalp krizi riskinde de artis gozlenmektedir. Diger
olumsuz bir etkisi de beyin damarlariin tikanmasina sebep olup, buna baglh olarak da felce

sebep olabilecegi 6ne siiriilmektedir (Alhan ve ark., 2002).

Bu denemenin yapilmasinin nedeni 6zellikle keten tohumu ve bakirin yumurta sarisindaki
kolesterol diizeyi iizerine etkisini ele almak olmustur. Calismada asil amaglanan yumurta
kolesterol diizeyini diisiirerek insan sagligi lizerine olumsuz etkilerini ortadan kaldirmaktir.
Aragtirmada keten tohumu ve organik bakirin yumurtaci tavuk rasyonlarina katkisinin yumurta
ve kan kolesterol diizeylerini iyilestirdigi ve bu etkilerin ortaya konulmasi hedeflenmistir.

Tabbi ki bunun yaninda verim parametrelerinin de olumlu yonde etkilenmesi amag¢lanmaistir.
2. MATERYAL METOT

Denemede kullanilan hayvanlar (Leghorn) 6zel bir tavukculuk isletmesinden saglanmistir.
Hayvanlar 19 haftalik iken kanatli arastirma birimine getirilmis olup, ¢alismaya hayvanlar 26
haftalik oldugunda baslamis ve toplam 10 hafta stirmiistiir. 6 farkli grup ve her grup i¢in 8 tekrar
ve 4 hayvan olacak sekilde toplam 192 adet Leghorn kullanilmistir. Deneme siiresince ortam
sicaklig1 18—24 °C, bagil nem %40-60 araliginda, aydinlatma ise 16 saat aydinlik 8 saat karanlik
olacak sekilde ayarlanmistir. Hayvanlarin onlinde su ve yem ad libitum olarak

bulundurulmustur. Rasyona keten tohumu ve organik bakir ilavesi yapilmis olup, kullanilan
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organik bakir %23 diizeyinde bakir igermektedir. Keten tohumunun besin madde igerigi ise
%92 kuru madde, %22 ham protein, %34 ham yag, %6,5 ham seliiloz diizeyindedir. Calismada
2750 kcal’kg metabolizlenebilir enerji, %16,84 ham protein, %3,73 kalsiyum, %0,44
yararlanabilir fosfor, %0,38 metiyonin ve %0,86 lizin igeren rasyon kullanilmistir. Calisma

stiresince “Yerel Etik Kurulu ilkelerine uyulmustur”.
2.1. Performans parametrelerinin belirlenmesi

CA, YT, YYO bakimindan veriler degerlendirilmistir. CA agisindan baktigimizda grup
bazinda 26. hafta ve 36. hafta hayvanlar tartilip degerlendirilmistir. YT leri ise haftada bir
olmak tizere 10 kez tartilmistr ve yemliklerde ve kovalarda kalan yemler tartilip
hesaplanmistir. YT lerinde yine gruplari bazinda alinip gruptaki hayvan sayisina bdliinerek
hayvan bagina diigen yem tiiketimleri olarak bulunmustur. YYO ise yumurta agirligi ve bunun

icin tiikettigi yem miktarina bolinerek hesaplanmistir.
2.2 Yumurta verimi ve kalite parametrelerini belirlenmesi

Yumurta verimine iligkin degerler 26. haftadan baslayarak her giin belirli saatlerde diizenli
olarak alinmistir ve bu islem 10 hafta boyunca bu sekilde gerceklestirilmistir. Yumurta verimi
% olarak degerlendirilmis ve her hayvan i¢in ayr1 olarak tutulmutur. Ayrica ¢aligma siiresince
15 giinde bir olmak tizere gruplardaki tiim yumurtalarin analizleri yapilmistir. Veriler o giin
toplanan her yumurta i¢in ayr1 olarak tutulmus olup, buna gore istatistiksel analizler yapilmistir.
Bu amagla ilk olarak toplanan her yumurtanin agirliklar: tartilmistir. Daha sonra yumurtalar
petri kabina kirilarak kabugu sarisi ve akindan ayrilmistir. Yumurta sarisinin ¢api hassas
kompas ile agirhigr da 0,01 g duyarliliktaki hassas terazi ile Olglilmiistiir. Yumurtanin
kabuklarini temizlemek amaciyla suyun altinda hicbir kalmt1 olmayacak sekilde yikanmustir.
Karigmamasi amaciyla petri kaplar1 numaralandirilarak 24 saat 105 °C’de kurutma dolabinda
kurumalar1 saglanmistir ve bu sekilde tartilarak kabuk agirliklar1 saptanmistir. Ardindan
kabugun yan sivri ve kiit kalinliklar1 0,01 mm hassas mikrometre ile 6l¢iilmiis ve elde edilen

bu verilerin ortalamas1 alinarak kabuk kalinlig1 saptanmaistir.
2.3. Yumurtada kolesterol diizeyinin belirlenmesi

Arastirmanin 5 ve 10. haftalarinda yumurtada kolesterol diizeyine bakilmistir. Bu amagla
her bir kafes bolmesinden birer yumurta alinarak 48 adet yumurtada ol¢lim yapilmistir.
Ardindan yumurta sarist ayrilarak tartilmis ve homojenize edildikten sonra tiiplere
konulmustur. Bu islem i¢in otomatik pipetlerden yararlanilmistir. Daha sonra bu tiiplere

konulan yumurta sarisimin iizerine %2’lik potasyum hidroksitten (KOH) 5 ml koyulup, saf alkol

81



istanbul Rumeli Universitesi Saglik Bilimleri Dergisi (The Journal of Istanbul Rumeli University Health Sciences)
Cilt: 2, Sayi: 2, 2023

(absolut etanol) eklenmis ve iyice karigmasi saglanmistir. Bu amagla da vorteksten
yararlanilmistir. Ardindan 120 dakika boyunca 50 °C ‘lik su banyosunda tutulmustur. Sonra
tiipler sogutulup, tlizerlerine distile su (5 ml) eklenmistir. Hekzanla iki sefer ekstrakte edilip, 3
ml hekzanli fazdan alarak hekzani ugurma islemi uygulanmig ve en son olarak 3 ml asetonitril

isoproponal ile yeniden ¢dziilme islemi uygulanmistir (Bragagnola ve ark., 2003).
2.4. Kanda kolesterol diizeyinin belirlenmesi

Denemenin 10. haftasinda her tekrar grubundan 2 hayvan secilip toplam 96 hayvandan kan
almmis ve santrifiijleme islemi ile serumlar1 ayrilmis ve -20 °C’de derin dondurucuda

koyulmustur. Analizleri spektrofotometrik olarak uygulanmastir.
2.5. Verilerin istatistiksel degerlendirilmesi

Elde edilen verilerin istatistiksel degerlendirilmesi amaciyla varyans analizden yaralanilmis
olup, gruplar arasi farklarm 6nemlilik testi i¢in ise Duncan testi kullanilmistir. (Ozdamar,

2004).
3.BULGULAR
3.1. Performans parametreleri

CA degerleri bakimindan denemenin 26. haftasi ve 36. haftasinda yapilan tartimlarda
onemlilik tespit edilmemistir. Yem tiiketimi ve yemden yararlanma orani bakimindan
degerlendirdigimizde ise istatistiksel agidan Onemlilik (P<0,05) saptanmistir. Deneme

hayvanlarinin yem tiiketimine iliskin veriler Tablo 1’de verilmistir.

Tablo 1. Deneme hayvanlarinin yem tiiketim verileri, gram

Gruplar

1 2 3 4 5 6 p
Haftalar X X X X X X
1. hafta 119,41 120,99 126,53 121,00 121,23 124,27 OD
2. hafta 115,72¢ 122,883 128,65* 121,27 121,51% 127,528 *E
3. hafta 118,64 120,66 127,41 117,86 124,35 123,00 OD
4. hafta 112,58 113,22 116,82 107,60 102,58 118,59 OD
5. hafta 116,00 115,12 109,40 119,13 117,53 120,67 OD
6. hafta 115,36 117,58 128,60* 114,90° 116,330 127,98* *ox
7. hafta 114,39 116,50 118,08 114,13 115,42 118,80 OD
8. hafta 114,16 116,60 122,85 114,22 115,62 118,70 OD
9. hafta 108,26 114,02 111,49 110,95 111,90 116,22 OD
10. hafta 100,08 105,25 114,30 114,30 107,46 111,51 OD
1-10. hafta 110,06¢ 113,88%¢ 116,81 110,16¢ 110,72b¢ 117,432 o

OD: Onemli degil **p<0,005 a, b, c: Aym satirdaki farkli harf ile gésterilen ortalamalar aras: fark
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Calismada kullanilan hayvanlarin yemden yararlanma oranina iliskin veriler Tablo 2’de

verilmistir.

Tablo 2. Deneme hayvanlarinin yemden yararlanma oranina iligkin veriler, gram yem/yumurta agirlig

Gruplar

1 2 3 4 5 6 p
Haftalar X X X X X X
2. hafta 2,04b 2,142 2,252 2, 11115 2 1E 2,21° *
4. hafta 1,92 1,98 1,99 1,83 1,77 2,07 OD
6. hafta 1,96 1,99 2,16 1,97 1,96 2,19 OD
8. hafta 1,96° 2,00° 2,10° 1,98 1,93 2,04 *
10. hafta 1,68 1,81 1,92 1,91 1,82 1,88 OD
1-10. hafta 1,89 1,96 1,99° 1,90 1,89%¢ 2,02 *

OD: Onemli degil *p<0,05 a, b, c: Aym satirdaki farkli harf ile gosterilen ortalamalar arasi fark

3.2. Yumurta verim ortalamalari

Denemede rasyon gruplarma iligkin gilinliik yumurta verim ortalamalar1 Tablo 3’te
sunulmustur. Yumurta verim ortalama degerleri bakimindan onemlilik 6. ve 7. haftalarda

saptanmig ve istatistiksel olarak dnemlilik tespit edilmistir.

Tablo 3. Yumurta verim ortalamalarma iligkin veriler

Gruplar (%)

1 2 3 4 5 6 P
Haftalar X X X X X X
1. hafta 95,54 93,31 95,54 97,33 93,75 95,98 OD
2. hafta 98,22 93,31 98,22 96,88 97,77 98,21 OD
3. hafta 95,98 93,75 98,66 95,09 96,88 97,77 OD
4. hafta 94,20 90,63 95,54 95,09 92,86 94,64 OD
5. hafta 89,29 89,29 90,18 87,95 85,27 94,64 OD
6. hafta 97,77 91,07¢ 95,98%® 96,88% 94,20 99,112 wE
7. hafta 98,32 95,54° 95,98 97,32%® 98,22% 98,66 <
8. hafta 99,11 95,99 97,32 97,28 95,98 97,77 OD
9. hafta 98,22 95,54 99,56 95,54 94,65 98,66 OD
10. hafta 98,44 95,32 99,36 93,75 92,71 96,36 OD
1-10. hafta 96,65% 93,35¢ 99,332 95,61 94,25b 97,47% SRS

OD: Onemli degil *p<0,05 **p<0,005 ***p<0,001 a, b, c: Aym satirdaki farkli harfile gosterilen ortalamalar
arast fark

3.3. Yumurta kalite parametreleri

Yumurta kalite 6zelliklerine iligkin veriler Tablo 4’te sunulmustur.
Denemede yumurta sar1 agirligi agisindan sadece 4. haftada 6nemlilik bulunmustur, yumurta

sar1 ¢apt ise hem 4. hem de 10. haftada istatistiksel fark (P<0,05) saptanmustir.
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Tablo 4. Yumurta kalite parametreleri

Yumurta Sar1 agirh@ San capi Kabuk agirh@g1 Kabuk kalinh@
agirhg (® (mm) (@ (mm)
(®
Gruplar x X X X X
1 58,55 14,982 38,444 5,80 0,39
2 57,01 14,51b° 38,17°¢ 5,39 0,37
4. hafta 3 58,43 15,05% 39,16 5,39 0,37
4 56,86 14,39¢ 38,53b° 5,04 0,35
5 58,04 15,27° 39,44¢ 5,58 0,37
6 57,21 14,892 38,692° 5,16 0,35
p OD * * OD OD
1 59,26 16,89 37,82b¢ 5,90 0,39
2 58,01 16,38 37,89b¢ 5,76 0,39
10. hafta 3 59,35 16,55 37,70b° 5,67 0,38
4 59,55 16,90 39,42¢ 5,80 0,39
5 58,91 16,49 38,46 5,84 0,39
6 59,26 16,38 36,94¢ 5,88 0,39
p OD OD * OD OD
1-10. 1 58,15 15,54 39,08 5,75 0,38
hafta 2 57,87 15,28 38,70 5,68 0,38
3 58,48 15,44 39,20 5,63 0,38
4 57,82 15,29 39,40 5,61 0,38
5 58,38 15,45 39,23 5,75 0,38
6 58,02 15,39 38,88 5,68 0,38

P OD OD OD OD OD
OD: Onemli degil *p<0,05 a, b, c: Aym satirdaki farkli harf ile gésterilen ortalamalar arasi fark

3.4. Kan ve yumurta sarisi kolesterol diizeyleri

Kanda ol¢iimii yapilan kolesterol diizeyleri agisindan ¢alisma gruplar1 arasinda farklilik
saptanmig olup, istatistiksel olarak dnemlilik bulunmustur. Yumurta saris1 kolesterol degerleri
yoniinden ise sadece 5. haftada istatistiksel acidan farklilik saptanmistir. Tablo 5.’te kan ve

yumurta saris1 kolesterol diizeyi verilmistir.

Tablo 5. Kan ve yumurta sarisi kolesterol degerleri

Yumurta sarisi kolesterol mg/g

Kan kolesterol mg/dl 5. hafta 10. hafta

Gruplar X X X

1 129,81 10,40? 12,65

2 116,26 8,66 12,39

3 97,52¢ 8,33° 11,39

4 129,02* 10,21* 10,38

5 116,27%® 9,38%® 10,65

6 102,95b 9,67 11,63

p ok ok * OD

OD: Onemli degil *p<0,05 ***p<0,001; a, b, c: Ayni satirdaki farkli harf ile gésterilen ortalamalar arast
fark
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4. TARTISMA

Calisma bulgularma benzer olarak yumurtaci tavuk rasyonuna keten tohumu kiispesi ilavesi
ile yapilan bir arastirmada yumurta kalite 6zellikleri, yumurta verimi ve performans verileri
(YT, YYO) agisindan farklilik 6nemli bulunmustur (Gég¢mez, 2018). Kiire¢ ve Kutlu
(2009)’nun yapmis oldugu calismada da benzer olarak farkl diizeylerde (% O, 1, 2, 4) keten
tohumu yagini yumurta tavuklariin rasyonlarina ilave etmisler ve performans parametreleri
(YT, YYO), yumurta kalite parametreleri ve yumurta sarisi kolesterol miktar1 lizerine etkilerini
incelemigler ve onemli bir farklilik olusmadigini tespit etmilerdir. Yapilan ¢alisma ile benzer
olarak diger bir ¢alismada % 0 10 diizeyinde keten tohumu ilave etmisler ve yumurta verimi
ve yumurta kalite oOzellikleri gibi parametreler agisindan istatistiksel olarak bir fark
olusmadigmi belirlenmistir, sadece yem tiiketiminin keten tohumu kullanilan gruplarda azaldig1
saptanmistir (Bean ve Leeson, 2003). Yassein ve ark. (2015)” nin yaptiklar1 ¢alismada benzer
olarak rasyonlara %10 ve 15 diizeyinde keten tohumu ilave etmisler yumurta kalite kriterleri
acisindan farkin istatistiksel olarak 6nemli olmadigini sadece yumurta agirlig1 ve yumurta sarisi

agirhigini azaldigini saptamislardir.

Bazi caligmalarda ise yapilan calismadan farkli olarak bulgular elde edilmistir. Yapilan bir
calismada yumurtaci tavuk rasyonlarina keten tohumu (0, 25, 50, 100 g/kg) ve selenyum ilave
etmisler ve etkilerini incelemislerdir. Keten tohumu ilave edilen gruplarda yem tiiketimi,
yumurta verimi ve agirhigi ile kabuk agirhigir ve kalinhigr azaltmistir (Giirbiiz ve ark. 2012).
Calisma bulgularindan farkli olarak rasyona farkl diizeylerde keten tohumu % 0, 2,5, 5 ve 10
ilavesi yapilmis ve gruplar arasindaki farklilik 6nemli bulunmustur. Yumurta veriminin rasyona
ilave edilen keten tohumu miktar1 arttik¢a azaldigini belirlenmistir (Giirbiiz ve ark., 2007). Bir
calismada (Sar1 ve ark., 2002) % 0, 5, 10, 15 diizeyinde keten tohumu ilavesi yapilmis ve

yumurta kalite 6zellikleri agisindan farklilik bulunmustur.

Bakur ile ilgili yapilan ¢alismalara baktigimizda ise ¢alismaya benzer olarak gruplara 0, 50,
100, 150, 200 mg/kg diizeyinde bakir eklemisler ve yem tiiketimi ve yumurta verimi {izerine
bir etki olusturmadigi saptanmiglardir (Balevi ve Coskun (2004). Aymi sekilde ¢alisma
bulgularma benzer olarak, Idowu ve ark (2006) rasyona organik ve inorganik bakir ilave
etmigler (0, 125, 250 ppm) ve CA ve yumurta kalite 6zelliklerini etkilemedigi ve 6nemlilik

olmadig1 belirlenmistir.

Bakir katkist ile ilgili farkli sonuglarda elde edilmistir.Yapilan bir arastirmada rasyona

inorganik bakir (0, 125 ve 250 mg/kg) eklenmis, sonug olarak YT, yumurta agrligi ve kan
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kolesterolii degerleri ilizerine istatistiksel olarak 6nemli bir fark olusturmadigi bulunmustur

(Azman ve Yilmaz 2006).

Bakir katkisi ile yapilan bir diger ¢aligmada rasyonlara 0, 250, 500 mg/kg diizeylerinde
bakir ilave edilmis ve elde edilen bulgulara gore, kabuk agirhigi, kalinhgi gibi kalite
ozelliklerinin olumsuz yonde etkilendigi ve istatistiksel olarak dnemli oldugu tespit edilmistir

(Tekeli ve ark., 2005). Bu farkli sonuglarin elde edilmesi bakir miktari ile ilgili olabilir.

Calismamiza benzer olarak hem keten tohumu hem de bakir ile yapilan ¢caliymada rasyona
bakir ve keten tohumu eklenmistir. Keten tohumu % 0, 5, 10, 15 diizeyinde, bakir ise 250
mg/kg diizyinde ilave edilmis olup, yumurta saris1 kolesterol diizeyinin keten tohumu olan
gruplarda ve hem keten tohumu hem de bakir katkisi1 yapilan gruplarda azaldig1 goriilmiistiir.
Bunun rasyona bakir ilavesi yapilmas ile iliskili olabilecegini diigiindiirebilir (Ansari ve ark.,

2006).
5. SONUC

Sonug¢ olarak baktigimizda keten tohumu ve/veya organik bakirn farkli diizeyleri
performans parametreleri acisindan CA {iizerine etki olusturmazken, YT ve YYO”ni etkiledigi
ve istatistiksel olarak Oonemli oldugu saptanmistir. Yumurta verimi iizerine ise hem keten
tohumu hem de organik bakirin 6nemli bir farklilik olusturmadigi belirlenmistir. Bunun sebebi
keten tohumu ve organik bakir diizeylerinin rasyonlara yeterli diizeyde eklenmemesiyle
iligkilendirilebilir. Bununla beraber yumurta kalitesi ile ilgili parametreler iizerine keten

tohumu ve bakir ilavesinin ¢ok 6nemli bir etki olusturmadigi1 saptanmustir.

Calismada aslinda temel amag, yumurta tavuklari rasyonuna keten tohumu ve bakir katkisinin
yumurta kolesterol diizeyi iizerine etkisini ele almak olmustur. Bu agidan da bakildiginda,
rasyonlara keten tohumu ve bakir katkisinin yumurta kolesterol diizeyini diistirdiigli, ancak
farkli diizeylerde ilave edilen keten tohumu ile organik bakirin olumlu yonde bir etki yapmadigi
goriilmektedir. Denemeden elde edilen veriler 1s1¢inda yumurta tavugu rasyonlarina keten
tohumu katkisimin yumurta verimi ve kalitesini olumsuz yonde etkilemeden, yumurta kolesterol

yogunlugunu diisiirebilecegi sonucuna varilabilir.
Etik bildirim: Bu ¢aligma Yerel Etik Kurulu ilkelere uygun olarak yapilmigir.

Cikar catismasi: Herhangi bir ¢ikar catignast bulunmamaktadir.
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