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TURK HIJYEN VE DENEYSEL BiYOLOJi DERGISi YAYIN ILKELERI VE YAZIM KURALLARI

1) AMAC ve KAPSAM

Turk Hijyen ve Deneysel Biyoloji Dergisi (THDBD), T.C. Saglik Bakanligi, Halk
Sagligi Genel Miidurligi’niin yayin orgam olan bilimsel bir dergidir. Dergi li¢
(3) ayda bir (Mart, Haziran, Eyldl, Aralik) yayimlanir ve dort (4) sayida bir cilt
tamamlanir. Talep olmasi durumunda Ek Say1 ¢ikartilir.

Dergimizin amaci tip alaninda asagidaki konularda yapilan, bilimsel agidan
nitelikli ve literatiire katki saglayacak klinik ve deneysel arastirma yazilarim
yayimlamaktir.

Dergide biyoloji, mikrobiyoloji, enfeksiyon hastaliklari, farmakoloji,
toksikoloji, imminoloji, parazitoloji, entomoloji, kimya, biyokimya, gida,
beslenme, cevre, halk sagligi, epidemiyoloji, patoloji, fizyopatoloji, molekiiler
biyoloji, genetik ve biyoteknoloji ile ilgili alanlardaki 6zgiin arastirma, olgu
sunumu, derleme, editore mektup ve teknik rapor tiiriindeki yazilar yayimlanir.

I1) YAYIN iLKELERI

Dergiye, daha once baska yerde yayimlanmamis ve yayimlanmak iizere baska
bir dergide inceleme asamasinda olmayan yazilar kabul edilir.

Dergi Yayin Kurulu tarafindan uygun goriilen yazilar, konu ile ilgili en az iki
Bilimsel Damisma Kurulu Uyesi’nden (Hakem’den) olumlu gériis alindiginda
yayimlanmaya hak kazanir. Hakemlerin ve yazarlarin isimleri gizli tutulur.
Hakemler degerlendirme siireclerini en gec Ulc ay icinde tamamlar. Bu
kurullarin, yazimn igerigini degistirmeyen her tirlii dizeltme ve kisaltmalar
yapma yetkileri vardir.

Yazilarin bilimsel ve hukuki sorumlulugu yazarlara aittir.
Yazarlar arastirma ve yayin etigine tam olarak uyum gostermelidir.
I1l) TELIF ve LISANS

Makalelerin tibbi ve etik sorumlulugu yazarlara aittir. Makalelerin ve kaynaklarin
iceriginden, yayimlanan makalelerdeki veriler, fikirler ve ifadelerden yazarlar
sorumludur; editorler, yayin kurulu ve T.C. Saglik Bakanligi Halk Saglig1 Genel
Miidurlugt bu konularda herhangi bir sorumluluk kabul etmemektedir. Yazarlara
telif licreti 6denmez.

Yazarlar, makalenin yayina kabul edilmesi halinde telif haklarin1 Tiirk Hijyen ve
Deneysel Biyoloji Dergisi’ne devretmeyi kabul ederler. Ancak yazarlar asagidaki
haklara sahiptir:

-Telif haklarimin disinda kalan patent vb. tescil edilmis haklar,

-Dergi ve kitap yayim disinda tim egitim faaliyetlerinde Ulcret 6demeden
kullanilabilme hakki,

-Ticari olmamak kosulu ile makaleyi ¢cogaltabilme hakki.

Yazarlar, Telif Hakki Devir Sozlesmesini imzalayarak, makalenin Tirk Hijyen
ve Deneysel Biyoloji Dergisi tarafindan yayimlanmak Ulizere kabul edilmesi
durumunda Creative Commons Alint1 GayriTicari-Tiretilemez 4.0 Uluslararas
(CC BY-NC-ND 4.0) kapsaminda lisanslanacagini kabul ederler.

Tirk Hijyen ve Deneysel Biyoloji Dergisi tarafindan yayimlanan tim makaleler,
Creative Commons Alint1 GayriTicari-Tiretilemez 4.0 Uluslararasi (CC BY-NC-
ND 4.0) lisansina tabidir. Bu Lisans, makalenin uygun sekilde belirtilmesi,
kullanimin ticari olmamasi ve herhangi bir degisiklik veya uyarlama yapilmamasi
kosuluyla, herhangi bir ortamda kullanima, dagitilmasina ve cogaltilmasina izin
verir. Lisansin kosullar hakkinda daha fazla bilgi icin litfen bakimz: https://
creativecommons.org/licenses/by-nc-nd/4.0/. Bu lisans altinda yayimlanan
materyalin ticari amagli kullanim (satis vb.) durumunda telif hakki sahibi ve
yazar haklarimin korunmast icin izin gereklidir. icerik bilimsel yayinlarda ve
sunumlarda referans olarak kullanilabilir. Bu kosullar disinda, makalelerin
yeniden kullammina iliskin izinler THDBD Edit6rlugii’nden alinmalidir.

IV) ACIK ERISIM POLITIKASI

Tirk Hijyen ve Deneysel Biyoloji Dergisi acik erisim politikasin1 benimsemistir.
Acik erisim politikasi Budapeste A¢ik Erisim Girisimi (BOAI) kurallan esas alinarak
uygulanmaktadir. BOAI’'ye gore Acik Erisim, “Hakem degerlendirmesinden
gecmis bilimsel makalelerin, internet araciligiyla; finansal, yasal ve teknik
engeller olmaksizin, serbestce erisilebilir, okunabilir, indirilebilir, kopyalanabilir,
dagitilabilir, basilabilir, taranabilir, tam metinlere baglant1 verilebilir,
dizinlenebilir, yazilima veri olarak aktarilabilir ve her tirlii yasal amag icin
kullamlabilir olmasi”dir.  https://www.budapestopenaccessinitiative.org/
boai-10-translations/turkish-translation

Dergide yayinlanan bilimsel yazilara, Creative Commons Alinti-GayriTicari-
Tiiretilemez 4.0 Uluslararas1 Lisansi cercevesinde Ucretsiz erisilebilir.
Dergimiz, hakem degerlendirmesinden gecmis bilimsel literatiiriin, herkese

serbestce ulasilabilir kilinmasi, daha genis bir kiresel bilgi alisverisini
desteklemesi ilkesine dayanarak icerigine aninda acik erisim saglar. Tiirk
Hijyen ve Deneysel Biyoloji Dergisi’nde yayimlanan tiim makaleler Acik Erisim
talimatlarina uygundur.

Tirk Hijyen ve Deneysel Biyoloji Dergisi yayimladigi makaleleri tiim diinyada
serbestce cevrimici erisilebilir kilmak icin makalelere aninda acik erisim
saglamaktadir. Makalelere erisim icin abone olunmasinda gerek yoktur. Dergi
kullanicist olmadan da sistemdeki tim makaleler ulasiip okunabilmektedir.
Makale gonderme, degerlendirme ve yayimlama Ucreti ainmamaktadir.

V) UCRET POLITIKASI
Makale gonderilmesi, degerlendirilmesi ve yayimlanmasi icin licret alinmaz.
VI) ETiK KURALLAR

Arastirma ve yayin etigi kurallarina uymak yazarlarin sorumlulugundadir.
Yazarlar Helsinki Bildirgesi’nde ana hatlar ¢izilen ilkeleri izlemelidir. Yazarlar,
bu tur bir calisma s6z konusu oldugunda, uluslararasi alanda kabul edilen
kilavuzlara ve yiirirlikte olan tiim mevzuatta belirtilen hiikiimlere uymalidir.

Etik kurul izni gerektiren tiim arastirmalar icin Etik Kurul Onay1 alinmis olmali,
belgelendirilmeli; kurul adi, tarih ve sayisi “Gere¢ ve Yontem” boliminde
belirtilmelidir.

Klinik arastirmalarda, calismaya katilanlardan bilgilendirilmis olur alindiginin
gerec ve yontem boliminde belirtilmesi gerekmektedir. Gonilli ya da
hastalara uygulanacak prosedirlerin 6zelligi tiimiiyle anlatildiktan sonra
kendilerinin bilgilendirilip onaylarinin alindigim1 gosterir beyan “Gere¢ ve
Yontem” kisminda bulunmalidir. Olgu sunumlarinda ve arastirma makalelerinde
hasta kimligini iceren herhangi bir dokiiman kullanilmamalidir. Hasta kimligini
ortaya ¢ikaracak bilgiler (fotograf vs.) kullamldiginda hastanin yazili onay:
gonderilmelidir.

Hayvanlar iizerinde yapilan calismalar icin de gereken izinler alinmali; yazida
deneklere agri, aci ve rahatsizlik verilmemesi icin neler yapildigi acik bir sekilde
belirtilmelidir. Hayvan deneylerinde, calisma “Laboratuar Hayvanlarinin Bakim
ve Kullanimi Kilavuzunda” (www.nap.edu/catalog/5140.html) belirtilen etik
diizenlemelere gore yapilmalidir ve yazarlar etik kurul onayr alindigini ve
etik kurul tarih ve sayisim “Gerec ve Yontem” kisminda beyan etmelidirler.
Deneysel ve klinik ilag ¢alismalarinda Tirkiye Cumhuriyeti Saglik Bakanligi
diizenlemelerine uygun olarak yapildigi ve etik kurul onay1 alindigi metin icinde
belirtilmelidir.

Makalenin formati ICMJE (International Committee of Medical Journal Editors)

ve COPE (Committee on Publication Ethics) rehberlerine uygun olmalidir.

VIl) YAZI DiLI

Dergimizin yazi dilleri Tiirkce ve ingilizcedir. Dili Tiirkce olan yazlar ingilizce

“abstract” ile, dili ingilizce olan yazilar da Tiirkce &zetleri ile yer alirlar.

Ozet ve “Abstract” béliimleri bire bir cevirileri seklinde yer almalidir. Yazinin

hazirlanmas sirasinda, Tiirkce kelimeler igin Tirk Dil Kurumundan (www.tdk.

gov.tr), teknik terimler icin Tiirk Tip Terminolojisinden (www.tipterimleri.com)

yararlamlmasi énerilir. Dili ingilizce olan yazilarin mutlaka yazim ve dilbilgisi

acisindan yeterliliklerinin kontrol edilmis olmasi gereklidir. Dil agisindan

yetersiz goriilen yazilar degerlendirmeye alinmazlar..

VIIl) YAZIM KURALLARI

Dergide yayimlanmak lizere gonderilen yazilar, Tiirk Hijyen ve Deneysel Biyoloji

Dergisi yazim kurallarina gére hazirlanmalidir.

Basvurular www.turkhijyen.org adresinden “Cevrimici Makale Gonder, Takip

Et, Degerlendir” programi araciligiyla on line olarak yapilmaktadir.
Yayimlanmak Uizere gonderilecek yazilar;

* Bilimsel diizeyi yuksek, orijinal ve kaynak gosterilebilecek 6zellikte olmalidir.

* Bilgiler ve kaynaklar son 5 (bes) yila ait giincel verileri icermelidir.

1. “Telif Hakki Devir Formu” tim yazarlarca imzalanarak onaylandiktan sonra

dergimizin makale kabul sistemine yiiklenmelidir.

2. Makale bashigi, Ingilizce baslik, kisa baslik, yazar ad(lar), yazar(lar)in
calistigi kurum(lar) ve birim(ler), yazisma isini Ustlenen yazarin acik adresi,
telefon numaralar (sabit ve cep), elektronik posta adresi belirtilmelidir.

a. Yazinin basligi kisa olmali ve kiiciik harfle yazilmalidir.
b. Sayfa baslarina konan kisa baslik 40 karakteri gegmemelidir.

c. Calisma bilimsel bir kurulus ve/veya fon ile desteklenmisse dipnot veya
tesekkir bolimiinde mutlaka yazilmalidir. Herhangi bir ticari Uriin ve/veya

Tirk Hijyen ve Deneysel Biyoloji Dergisi

Halk Sagligi Genel Mudurligiu

Tel : (0312) 565 55 80

Faks : (0312) 565 55 91

e-posta : hsgm.thdbd@saglik.gov.tr



TURK HIiJYEN VE DENEYSEL BiYOLOJi DERGISi YAYIN iLKELERi VE YAZIM KURALLARI

sirketle bir iliski yoksa, basvuru yazisinda belirtilmelidir.

d. Makale, kongre/sempozyumda sunulmussa sunum tiirii ile birlikte dipnot
seklinde mutlaka belirtilmelidir.

3. Yazilardaki terimler mimkiin oldugunca Tirkce ve Latince olmali, dilimize
yerlesmis kelimelere yer verilmeli ve Tiirk Dil Kurumu’nun giincel sozliigi
kullamlmalidir. Yazilarin dili agik ve anlasilir olmali, imla ve yazim hatalan
olmamasina 6zen gosterilmelidir.

4. Metin icinde gecen mikroorganizma isimleri ilk kullamldiginda tam
ve acik yazilmali, daha sonraki kullanimlarda kisaltilarak verilmelidir.
Mikroorganizmalarin orijinal Latince isimleri italik yazilmalidir: Ornegin;
Pseudomonas aeruginosa, P. Aeruginosa gibi. Yazida sadece cins adi gecen
ciimlelerde stafilokok, streptokok gibi dilimize yerlesmis cins adlan Tirkge
olarak yazilabilir. Antibiyotik isimleri dil bitiinligii agisindan okundugu gibi
yazilmali; uluslararasi standartlara uygun olarak kisaltilmalidir.

5. Metin icerisinde bahsedilen birimlerin sembolleri Uluslararasi Birimler

Sistemi (SI)’ne gore verilmelidir.
6. Yazilar bir zorunluluk olmadikca “gecmis zaman edilgen” kip ile yazilmalidir.

7. Metnin tamami 12 punto Times New Roman karakteri ile ¢ift aralikla yazilmali
ve sayfa kenarlarindan 2.5 cm bosluk birakilmalidir.

8. Arastirma yazilar;

Tiirkce Ozet, ingilizce Ozet, Giris, Gerec ve Yontem, Bulgular, Tartisma,
Tesekkiir (varsa) ve Kaynaklar bolimlerinden olusmalidir. Bu bolim basliklar
sola yaslanacak sekilde biiyiik harflerle kalin yazilmalidir. ingilizce makalelerde
de Tirkce baslik, kisa baslik ve 6zet bulunmalidir.

Dergimizin ve makalenizin olabildigince fazla atif alabilmesi icin 6zetler son
derece kapsamli hazirlanmali; gramer, imla ve yazim hatalar barindirmamalidir.

a) Tirkce Ozet: Amac, Yontem, Bulgular ve Sonug, alt basliklarindan
olusmalidir (yapilandinlmis 6zet) ve en az 250, en fazla 400 sozciik
icermelidir.

b) ingilizce Ozet (Abstract): Tiirkce Ozet bolimiinde belirtilenleri birebir
karsilayacak sekilde “Objective, Method, Results, Conclusion” olarak
yapilandirilmalidir.

c) Anahtar Sozciikler: 3-8 arasinda olmali ve Index Medicus Medical Subject
Headings - (MeSH)’de yer alan sozcikler kullamlmalidir. Tirkce anahtar
sozcilklerinizi olusturmak icin http://www.bilimterimleri.com/ adresini
kullammz.

d) Girig: Arastirmanin amaci ve gerekcesi giincel literatiir bilgisi ile
desteklenerek iki sayfayr asmayacak sekilde sunulmalidir.

e) Gere¢ ve Yontem: Arastirmanin gerceklestirildigi kurum/kurulus ve
tarih belirtilmeli, arastirmada kullanilan arag, gerec ve yontem sunulmali;
istatistiksel yontemler agikca belirtilmelidir.

f) Bulgular: Sadece arastirmada elde edilen bulgular belirtilmelidir.

g) Tartisma: Arastirmanin sonunda elde edilen bulgular, diger arastiricilarin
bulgulanyla karsilastirilmalidir. Arastirici, kendi yorumlarim bu bolimde
aktarmalidir.

h) Tesekkiir: Ana metnin sonunda kaynaklardan hemen once yer almalidir.
Tesekkiir bolimiinde calismaya destek veren kisi, kurum/kuruluslar yer
almalidir.

i) Kaynaklar: Yazarlar kaynaklarin eksiksiz ve dogru yazilmasindan sorumludur.
Kaynaklar, metnin icinde gegis sirasina gore numaralandiriimalidir. Numaralar,
parantez icinde cimle sonlarinda verilmelidir. Kaynaklarin yaziimi ile ilgili
asagida ornekler verilmistir. Daha detayli bilgi icin “Uniform Requirements for
Manuscripts submitted to Biomedical Journals” (J Am Med Assoc 1997; 277:
927-934) (http://www.nejm.org/) bakilmalidir.

Makalenizin Kaynaklar boliimiinde Turk Hijyen ve Deneysel Biyoloji Dergisinde
yayimlanmis makalelere atif yapilmasina 6zen gosterilmelidir.

- Siireli yayin: Yazar(lar)in Soyadi Adinin bas harf(ler)i (alt1 veya daha az yazar
varsa hepsi yazilmalidir; yazar sayisi yedi veya daha ¢oksa yalmz ilk altisim
yazip “et al.” veya “ve ark.” eklenmelidir). Makalenin basligi, Derginin Index
Medicus’a uygun kisaltilmis ismi, Yil; Cilt (Say): ilk ve son sayfa numarasi.

- Standart dergi makalesi icin ornek: Demirci M, Unlii M, Sahin U. A case
of hydatid lung cyst diagnosed by kinyoun staining of bronco-alveolar fluid.
Turkiye Parazitol Derg, 2001; 25 (3): 234-5.

- Yazan verilmemis makale igin ornek: Anonymous. Coffee drinking and
cancer of the panceras (Editorial). Br Med J, 1981; 283:628.

- Dergi eki icin ornek: Frumin AM, Nussbaum J, Esposito M. Functinal
asplenia: Demonstration of splenic activity by bone marrow scan (Abstract).
Blood, 1979; 54 (Suppl 1): 26a.

- Kitap: Yazar(lar)in soyadi adimin bas harf(ler)i. Kitabin adi. Kacinci baski
oldugu. Basim yeri: Yayinevi, Basim yili.

- Ornek: Eisen HN. Immunology: an Introduction to Molecular and Cellular
Principles of the Immun Response. 5th ed. New York: Harper and Row, 1974.

- Kitap boliimii: Boliim yazar(lar)in soyadi adimin basharf(ler)i. Bolum basligi.
In: Editor(ler)in soyadi adinin basharf(ler)i ed/eds. Kitabin adi. Kaginci baski
oldugu. Basim yeri: Yayinevi, Basim yili: Boliimiin ilk ve son sayfa numarasi.

- Ornek: Weinstein L. Swarts MN. Pathogenic properties of invading
microorganisms. In: Sodeman WA Jr, Sodeman WA, eds. Pathologic Physiol ogy:
Mechanism of Disease. Phidelphia. WB Saunders, 1974:457-72.

- Web adresi: Eger dogrudan “web” adresi referans olarak kullanilacaksa
adres ile birlikte parantez icinde bilgiye ulasilan tarih de belirtilmelidir. Web
erisimli makalelerin referans olarak metin icinde verilmesi gerektiginde DOI
(Digital Object Identifier) numarasi verilmesi sarttir.

- Kongre bildirisi: Entrala E, Mascaro C. New stuructural findings in
Cryptosporidium parvum oocysts. Eighth International Congress of Parasitology
(ICOPA VIII). October,10-14, Izmir-Turkey. 1994.

- Tez: Bilhan O. Labirent savaklarin hidrolik karakteristiklerinin deneysel olarak
incelenmesi. Yiiksek Lisans Tezi, Firat Universitesi Fen Bilimleri Enstitiisii, 2005.

GenBank/DNA dizi analizi: Gen kalitim numaralar ve DNA dizileri makale icinde
kaynak olarak gosterilmelidir. Konuyla ilgili ayrintili bilgi i¢in “National Library
of Medicine” adresinde “National Center for Biotechnical Information (NCBI)”
béliimiine bakimz.

- Sekil ve Tablolar: Her tablo veya sekil ayr bir sayfaya basilmali, alt ve
st cizgiler ve gerektiginde ara siitun cizgileri icermelidir. Tablolar, “Tablo
1.” seklinde numaralandintmali ve tablo bashigi tablo st cizgisinin Ustiine
yazilmalidir. Aciklayici bilgiye baslikta degil dipnotta yer verilmeli, uygun
simgeler (*,+,++, v.b.) kullamlmalidir. Fotograflar “jpeg” formatinda ve en az
300 dpi olmalidir. Baski kalitesinin artirilmasi icin gerekli oldugu durumlarda
fotograflarin orijinal halleri talep edilebilir.

9. Arastirma Makalesi tiirli yazilar icin kaynak sayisi en fazla 40 olmalidir.

10. Derleme tiirli yazilarda tercihen yazar sayisi ikiden fazla olmamalidir.
Yazar(lar) daha once bu konuda c¢alisma ve yayin yapmis olmali;; bu
deneyimlerini derleme yazisinda tartismali ve kaynak olarak gostermelidir.
Derlemelerde Tiirkce ve ingilizce olarak baslik, 6zet (en az 250, en fazla 400
sozciik icermelidir) ve anahtar sozcikler bulunmalidir. Derleme tiirii yazilar
icin kaynak sayis1 en fazla 60 olmalidir.

11. Olgu sunumlarinda metin yedi sayfay1 asmamalidir. Tiirkce ve ingilizce
olarak baslik, 6zet ve anahtar sozciikler ayrica giris, olgu ve tartisma bolimleri
bulunmalidir. Olgu sunumu tiirii yazilar icin kaynak sayis1 en fazla 20 olmalidir.

12. Editore Mektup: Daha 6nce yayimlanmis yazilara elestiri getirmek, katkida
bulunmak ya da bilim haberi niteligi tasiyacak bilgilerin iletilmesi amaciyla
yazilan yazilar, Yayin Kurulu’nun inceleme ve degerlendirmesinin ardindan
yayinlanir. Editére Mektup bir sayfayr asmamali ve kaynak sayisi en fazla 10
olmalidir.

13. Teknik Rapor tiirii yazilar ilgili alanda onemli katkisi olabilecek bilgileri
icermelidir. Teknik raporlarda Tiirkce ve ingilizce baslik, tek paragraf olacak
sekilde Tiirkce ve ingilizce &zet, Tiirkce ve Ingilizce olmak lizere anahtar
kelimeler yer almalidir. Kaynak sayisi en fazla 10 olmalidir.

14. Bu kurallara uygun olmayan metinler kabul edilmez.

15. Yazarlar teslim ettikleri yazinin bir kopyasini saklamalidir.

Tirk Hijyen ve Deneysel Biyoloji Dergisi
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TURKISH BULLETIN OF HYGIENE AND EXPERIMENTAL BIOLOGY PUBLISHING POLICIES AND WRITING RULES

1) AIM and SCOPE

The Turkish Bulletin of Hygiene and Experimental Biology (TBHEB) is a
publication of the “Republic of Turkey, Ministry of Health, General Directorate
of Public Health “. The Journal is published every three months (March, June,
September, December) and one volume consists of four (4) issues.

Goal of the our journal is to publish clinical and experimental research articles
which are scientifically qualified and will provide a new contribution to the
literature.

The journal publishes biology, microbiology, infectious diseases, pharmacology,
toxicology, immunology, parasitology, entomology, chemistry, biochemistry,
food safety, environmental, health, public health, epidemiology, pathology,
pathophysiology, molecular biology, genetics, biotechnology in the field of
original research, case report, reviews, letters to the editor and technical
reports.

1I) PUBLISHING POLICY

Articles which are not previously published in another journal or not currently
under evaluation elsewhere can be accepted for the journal.

Articles approved by the Scientific Committee and Editorial Board are eligible
to be released after receiving at least two positive opinions from the Scientific
Committee members. The names of the reviewers and authors are kept
confidential. Reviewers complete the evaluation processes within three months
at the latest.Those committees have the authority to make all corrections and
abbreviations but not to change the content of the article.

The authors have the all the scientific and legal responsibilities of the articles.
The authors must fully obey the ethics of research and publication.
1I1) COPYRIGHT and LICENSING

The authors are responsible for the scientific and ethical liability of the
manuscripts. Authors are responsible for the contents of the manuscript and
the references. The data, opinions and statements of published articles are
authors’ responsibility, and the Editors, Editorial Board and Republic of Turkey
Ministry of Health General Directorate of Public Health deny any responsibility
on these subjects. Copyright fee is not paid to the authors.

The authors agree to transfer the copyright to The Turkish Bulletin of Hygiene
and Experimental Biology if the article is accepted for publication. However,
the authors retain the following rights:

-Registered rights rather than copyrights such as patent etc.

-The right to use it no charge in all educational activities except for publication
in journals or books.

-The right to multiply manuscript provided that it is not commercial.

By signing the Copyright Transfer Form, authors agree that the article, if
accepted for publication by The Turkish Bulletin of Hygiene and Experimental
Biology, will be licensed under a Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International (CC BY-NC-ND 4.0).

All articles published by The Turkish Bulletin of Hygiene and Experimental
Biology are subject to the Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). This License
permits use, distribution, and reproduction in any platform, provided that the
article is properly cited, the usage is noncommercial, and no modifications
or adaptations are made. For more information on the conditions of the
license please look at: https://creativecommons.org/licenses/by-nc-nd/4.0/
Permission is required for the protection of copyright holder and author rights
in the case of commercial use (sales etc.) of material published under this
license. The content can be used as a reference in scientific publications and
presentations. Except these conditions, permissions for re-use of manuscripts
should be obtained from TBHEB editorial office.

1V) OPEN ACCESS POLICY

The Turkish Bulletin of Hygiene and Experimental Biology has adopted
open access policy. Open Access Policy is based on rules of Budapest Open
Access Initiative (BOAI). According to BOAI, Open Access states, “Scientific
articles that have been evaluated by the referee, via the Internet; be
freely accessible, readable, downloadable, copied, distributed, printed,
scanned, linked to full texts, indexed, transmitted as data and used for any
legal purpose, without financial, legal and technical barriers. https://www.
budapestopenaccessinitiative.org/read

Scientific articles published in the journal are freely available under the
Creative Commons 4.0 International License (CC BY-NC-ND 4.0). Our Journal,
provides immediate open access to its peer-reviewed scientific literature on

the principle of making it freely available to the everyone and supporting
a greater global exchange of knowledge. Published articles in The Turkish
Bulletin of Hygiene and Experimental Biology are fully comply with Open
Access instructions.

The Turkish Bulletin of Hygiene and Experimental Biology instant open access
to the articles is provided to make the articles published in journals freely
available online all over the world. There is no need to subscribe to access
articles. All articles in the system can be accessed and read without being a
journal user. There is no fee for article submission, evaluation and publishing.

V) PRICE POLICY
Article submission, evaluation and publication are free.
VI) ETHICAL RULES

The Turkish Bulletin of Hygiene and Experimental Biology expects the authors
to comply with the ethics of research and publication. In case the authors do
not have a local ethics committee, the principles outlined in the “Declaration
of Helsinki” should have been followed. Authors must comply with the
internationally accepted guidelines and provisions set out in all applicable
legislation when it comes to this type of work.

Ethics Committee Approval must be obtained and documented for all
researches requiring ethics committee approval; The name, date and number
of the committee should be stated in the method section of the article.

In human research, a statement of the informed consent of those who
participated in the study is needed in the section of the “Materials and
Methods”. In case of procedures that will apply to volunteers or patients, it
should be stated that the study objects have been informed and given their
approval before the study started. In case reports, information about the
signed informed patient consent form should be included in the article. In
case patient information (photograph, etc.) is used which shows patient ID, a
written informed consent of the patient must be submitted.

In case animal studies, approval also is needed; it should be stated clearly
that the subjects will be prevented as much as possible from pain, suffering
and inconvenience. In animal experiments, the study should be conducted in
accordance with the ethical regulations specified in the “Guide to the Care
and Use of Laboratory Animals” (www.nap.edu/catalog/5140.html) and the
authors should declare that the ethics committee approval was obtained and
the date and number of the ethics committee in the “Materials and Methods”
section. Experimental and clinical drug studies performed in accordance with
the Republic of Turkey Ministry of Health regulations and ethics committee
approval must be stated in the article.

The format of the article should be in accordance with ICMJE (International
Committee of Medical Journal Editors) and COPE (Committee on Publication
Ethics) guidelines.

VII) LANGUAGE of the JOURNAL

The official languages of the our Journal are Turkish and English. The
manuscripts written in Turkish have also abstracts in English, and the articles in
English have also abstracts in Turkish. The Turkish and English abstracts should
be literal translations of each other. When preparing manuscripts, the Turkish
Language Institution (www.tdk.gov.tr) is advised for consulting Turkish words
and Turkish Medical Terminology (www.tipterimleri.com) for technical terms.
Manuscripts in English must absolutely be checked for spelling and grammar.
Manuscripts considered insufficient in language will not be considered for
evaluation.

VIIl) WRITING RULES

Manuscripts submitted for publication in the journal should be prepared
according to the writing rules of the Turkish Journal of Hygiene and
Experimental Biology.

Applications are made online at www.turkhijyen.org via the “Online Manuscript
Submit, Track, Evaluate Program”.

Articles to be submitted for publication;

* Should have a high scientific level, be original and suitable for reference.

* Information and references should contain up-to-date data for the last 5
(five) years.

1. The “Copyright Transfer Form” (Copyright Release Form) after being signed
by all authors should be uploaded using the article accepting system of the
journal.

2. The title of article, Turkish title, short title, author name(s), names
of institutions and the departments of the author(s), full address of the
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corresponding author, telephone numbers (landline and mobile), e-mail
address should be given.

a. The title should be short and written in lower case.
b. The short title should not exceed 40 characters.

c. The study supported by a fund or scientific organisation must be
mentioned in a footnote or in the acknowledgements.

d. The study presented in a conference/symposium must be mentioned with
the type of presentation in footnotes or in the acknowledgements.

3. For Turkish studies; Terms used in articles should be in Turkish and Latin as
much as possible, according to the latest dictionary of the “Turkish Language
Institution”. The language of the articles should be clear, and care should be
taken to avoid spelling and writing mistakes.

4. Latin names of microorganisms used for the first time in the text have to
be written in full. If these names are used later, they should be abbreviated in
accordance to international rules. The original Latin names of microorganisms
should be written in Italic: for example, Pseudomonas aeruginosa, P.aeruginosa.
Names of antibiotics should be abbreviated in accordance with international
standards.

5. Symbols of the units mentioned in the text should be according to “The
Systeme International (SI).

6. Articles should be written in one of the “past perfect, present perfect and
past” tenses and in the passive mode.

7.0nly one side of A4 paper should be used and should have a 2.5 cm margin on
each side. 12 pt, Times New Roman font and double line space should be used.

8. Research Articles;

Research papers should consist of Turkish abstract, English abstract,
Introduction, Materials and Methods, Results, Discussion, Acknowledgements
(if any), and References sections. These sections should be written in bold
capital letters and aligned left. English articles should have a Turkish abstract
and title in Turkish. (If the all of the authors from abroad the manuscript and
abstract can be write English language).

Abstracts should be prepared in an extremely comprehensive way; it should not
contain grammatical, spelling and writing errors.

a) Turkish Abstract should consist of the subheadings of Objective, Methods,
Results and Conclusion (Structured Abstract). It should be between 250 and
400 words.

b) English Abstract: The abstract should be structured like the Turkish abstract
(Objective, Methods, Results, and Conclusion). It should be between 250 and
400 words.

c) Key words The number of keywords should be between 3-8 and the
terminology of the Medical Subjects Headings (Index Medicus Medical Subject
Headings-MeSH) should be used.

d) Introduction: The aim of the study, and references given to similar studies
should be presented briefly and should not exceed more than two pages.

e) Materials and Methods: The date of the study, institution that performed
the study, and materials and methods should be clearly presented. Statistical
methods should be clearly stated.

f) Results: The results should be stated clearly and only include the current
research.

g) Conclusions: In this section, the study findings should be compared with
the findings of other researchers. Authors should mention their comments in
this section.

h) Acknowledgements should be placed at the end of the main text and before
the references. In this section, the institutions/departments which supported
the research should be stated.

i) References: Authors are responsible for supply complete and correct
references. References should be numbered according to the order used
in the text. Numbers should be given in brackets and placed at the end of
the sentence. Examples are given below on the use of references. Detailed
information can be found in “Uniform Requirements for Manuscripts Submitted
to Biomedical Journals” (J Am Med Assoc 1997 277: 927-934) and at http://
www.nejm.org/general/text/requirements/1.htm.

- Periodicals: Author(s) Last Name initial(s) name of author(s) (if there are six

or fewer authors, all authors should be written; if the number of authors are
seven or more, only the first six of the authors should be written and the rest as
“et al”). The title of the article, the abbreviated name of the journal according
to the Index Medicus, Year; Volume (Issue): The first and last page numbers.

- Example of standard journal article: Demirci M, Unli M, Sahin U. A case
of hydatid cyst diagnosed by kinyoun staining of lung bronco-alveolar fluid.
Tirkiye Parazitol Derg, 2001; 25 (3): 234-5.

- Example of an article with authors unknown: Anonymous. Coffee drinking
and cancer of the pancreas (Editorial). Br Med J, 1981; 283:628.

- Example of journal supplement: Frumin AM, Nussbaum J, Esposito M.
Functional asplenia: Demonstration of splenic activity by bone marrow scan
(Abstract). Blood, 1979; 54 (Suppl 1): 26a.

- Books: Surname of the author(s) initial name(s) of author(s). The name of the
book. The edition number. Place of publication: Publisher, Publication year. -
Example: Eisen HN. Immunology: an Introduction to the Principles of Molecular
and Cellular Immune Response. 5th ed. New York: Harper and Row, 1974.

- Book chapters: The author(s) surname of the chapter initial(s) letter of the
name. Section title. In: Surname of editor(s) initial (s) letter of first name(s) ed
/ eds. The name of the book. Edition number. Place of publication: Publisher,
year of publication: The first and last page numbers of the chapter.

- Example: Weinstein L. Swarts MN. Pathogenic properties of invading
microorganisms. In: Sodeman WA Jr, Sodeman WA, eds. Pathologic Physiology:
Mechanism of Disease. Phidelphia. WB Saunders, 1974:457-72.

- Web address: If a “web” address is used as the reference address, the web
address date should be given in brackets with the address. The DOI (Digital
Object Identifier) number must be provided, when a web access article used
in the text as a reference.

- Congress papers: Entrala E, Mascaro C. New structural findings in
Cryptosporidium parvum oocysts. Eighth International Congress of Parasitology
(ICOPAVIII). October, 10-14, Izmir-Turkey. 1994.

- Thesis: Bilhan O. Experimental investigation of the hydraulic characteristics
of labyrinth weir. Master Thesis, Science Institute of Firat University, 2005.

- GenBank / DNA sequence analysis: DNA sequences of genes and heredity
numbers should be given as references in the article. For more information,
check “National Library of Medicine” and “National Center for Biotechnical
Information (NCBI)”.

- Figure and Tables: Each table or figure should be printed on a separate
sheet, the top and bottom lines and if necessary column lines must be included.
Tables should be numbered like “Table 1.” and the table title should be written
above the top line of the table. Explanatory information should be given in
footnotes, not in the title and appropriate icons (*,+,++, etc.) should be used.
Photos should be in “jpeg” format. In case the quality of the photos is not good
for publication, the originals can be requested.

9. Research articles should have up to 40 references.

10. In reviews, it is preferred to have not more than two authors. Author(s)
must have done research and published articles previously on this subject; they
should discuss their experience and use as reference in the review. Reviews
should have Turkish and English titles, abstracts (it should contain minimum
250, maximum 400 words) and key words. Reference numbers for the review
should be maximum 60.

11. Case reports should have a maximum of seven pages of text. Case
report should have a Turkish and English title, abstract, keywords and also
introduction, case description and discussion sections should be given. Number
of references should be maximum 20.

12. Letters to Editor: Written to make criticisms, additions to previously
published articles or scientific updates are published after review and
assessment of the Editorial Board. Letters should not exceed one page of text
and must be supported with up to 10 references.

13. Technical report should contain information that may contribute
significantly to the relevant field. Technical reports should include Turkish and
English titles, Turkish and English abstracts in a single paragraph, keywords in
Turkish and English. The number of references should be maximum 10.

14. The articles which do not comply with the journal rules are not accepted.
15. Authors should keep a copy of the article that they submit.
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ETiK iLKELER VE YAYIN POLITiKASI

ETiK iLKELER

Tiirk Hijyen ve Deneysel Biyoloji Dergisi Editor ve Hakemleri, Uluslararas
Tip Dergisi Editorleri Komitesi (ICMJE), Yayin Etigi Komitesi (COPE), Diinya Tip
Editorleri Birligi (WAME), Bilim Editorleri Konseyi (CSE), Avrupa Bilim Editorleri
Birligi (EASE), ABD Ulusal Tip Kiitiphanesi (NLM), Dinya Tip Birligi (WMA) ve
Ulusal Bilgi Standartlan Orgiitii (NISO) rehber kurallarina uymaktadir.

Yazarlara yonelik; dergi politikasi geregince, uluslararasi anlasmalara uygun
bir etik kurul tarafindan arastirma protokollerinin onaylanmasi gereklidir.
[WMA Helsinki Deklarasyonu - insan Denekleri iceren Tibbi Arastirmalar icin
Etik ilkeler (son giincelleme: Ekim 2013, Fortaleza, Brezilya)”, “Tiim arastirma
calismalan icin laboratuvar hayvanlarinin bakim ve kullanimi kilavuzu (8.
baski, 2011) “ve / veya” Hayvanlar iceren Biyomedikal Arastirmalara Yonelik
Uluslararast Rehber ilkeler (2012)]. Gonderilen makale, etik kurul onayi
icermemesi durumunda degerlendirme icin isleme alinmaz.

GIKAR GATISMASI POLITIKASI

Tirk Hijyen ve Deneysel Biyoloji Dergisi’nin editor incelemesi, uluslararas:
editor organizasyonlarnn (ICMJE, EASE, WAME, COPE, CSE,..) tarafindan
belirlenen iyi Editérlik Uygulamalarina uygundur. WAME, yayin siirecinde
(makalenin gonderilmesi, hakem incelemesi, editor kararlan ve vyazarlar,
hakemler ve editorler arasindaki iletisim) yazar, hakem veya editorlerin,
stirecteki sorumluluklarini (akademik diristliik, calismanin ylritilmesinde
ve raporlanmasinda yaniltma olmamasi, karar ve hiikiimlerin uygunlugunu)
etkileyebilecek herhangi bir rekabetci catisma varsa ¢ikar catismasinin mevcut
oldugunu belirtmektedir.

Tirk Hijyen ve Deneysel Biyoloji Dergisi, tiim yazarlarin, hakemlerin ve
editorlerin, WAME tarafindan yukarida belirtilen herhangi bir rekabet ¢ikarinin
yani sira, ailevi, kisisel, finansal, politik veya dini konularla ilgili herhangi bir
cikar catismasini editore bildirmesini istemektedir. Herhangi ¢ikar catismasi ve
finansal destegin olup olmadigi, makalelerin sonunda beyan edilmelidir.

Yazarlar inceleme siirecinde bolim editorlerinden hicbiri ile iletisime
gecmemelidir. Makalelerin siireci ile ilgili tim gerekli bilgiler dergi
sekreterliginden edinilebilir. Editor ve hakemlerin isimleri yazarlara verilmez.
Tirk Hijyen ve Deneysel Biyoloji Dergisi’nin cift kor gozden gecirme ilkeleri
nedeniyle, yazarlarin ve hakemlerin isimleri diger kisilerce bilinmemektedir.
YAYIN POLITIKASI ve HAKEM DEGERLENDIRME SURECI

Tirk Hijyen ve Deneysel Biyoloji Dergisi (THDBD), ¢ift kor hakem
degerlendirmesi ile Tiirkce ve Ingilizce dillerinde T.C. Saglik Bakanlig1 Halk
Saglig1 Genel Mudiirligu tarafindan yayimlanmaktadir. THDBD yayin ilkelerinde
belirtilen konularda yazilan makaleleri kapsamaktadir. Sadece cevrimici
(online) basvurular kabul edilmektedir. Dergiye kabul edilme sirecindeki
degerlendirilmelerde aranan temel ozellikler 6zgunlik ve bilim literatiiriine
katkidir.

Makaleler gonderildikten sonra oncelikle editorler tarafindan
degerlendirilmektedir.  Editorler  hakem  degerlendirme  sirecinden
once makalelerin THDBD yazim kurallarina uygun yazilip yazilmadigim
degerlendirmektedirler.  Bu  kurallara gore yazilmayan makaleler
degerlendirilmeye alinmamaktadir.

Sonrasinda, makalenin degerlendirilmesi icin iki hakem atamir. Hakemler aym
alanda yayinlan olan uzmanlar arasindan secilir. Makaleler ihtiyac halinde
istatistik editérii tarafindan da kontrol edilebilir. Tim makaleler ingilizce
dil editoru tarafindan da incelenir. Hakemlere degerlendirme icin 20 giin
stire verilmektedir ve eger herhangi bir diizeltme istenirse yazarlarin gerekli
diizeltmeleri yapmak icin 30 giin siresi vardir. Editor, editor yardimcilan,
istatistik editorii ve ingilizce dil editorii kabul edilen makalenin asil anlamini
degistirmeyen kiicik diizeltmeler yapabilirler.

ETHICAL PRINCIPLES AND PUBLICATION POLICY

ETHICAL PRINCIPLES

The Editorial Board and Reviewers of the Turkish Bulletin of Hygiene
and Experimental Biology adhere to the guidelines of the International
Committee of Medical Journal Editors (ICMJE), Committee on Publication
Ethics (COPE), World Association of Medical Editors (WAME), Council of Science
Editors (CSE), European Association of Science Editors (EASE), the US National
Library of Medicine (NLM), the World Medical Association (WMA), and National
Information Standards Organization (NISO).

For Authors; as journal’s policy, an approval of research protocols by an ethics
committee in accordance with international agreements “WMA Declaration
of Helsinki - Ethical Principles for Medical Research Involving Human Subjects
(last updated: October 2013, Fortaleza, Brazil)” ,“Guide for the care and
use of laboratory animals (8th edition, 2011)” and/or “International Guiding
Principles for Biomedical Research Involving Animals (2012)” is required for
all research studies. If the submitted manuscript does not include ethics
committee approval, it will not be processed for evaluation.
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Turk Hijyen ve Deneysel Biyoloji Dergisi

Investigation of the effect of Moringa oleifera extract on
fibroblast degeneration caused by disinfectants used at
different pH levels in the COVID-19 pandemic

Yesim YENi' (D), Sidika GENC2

, Ahmet HACIMUFTUOGLU!

, Ali TAGHIZADEHGHALEHJOUGHI?

ABSTRACT

Objective: The rapid spread of the coronavirus
disease, which started in 2019, has caused it to
become a global epidemic. To control the spread
of the coronavirus epidemic, some prevention
procedures such as wearing face masks, maintaining
social distance and hand hygiene have begun to be
implemented. Accordingly, the use of disinfectants in
public places such as transportation and shopping has
gained importance. However, studies have shown that
long-term use of disinfectants with different pH values
triggers the development of itching, redness, urticaria
and even allergic rhinitis. The low saturated fatty acids
and high amounts of olive oil found in Moringa oleifera
(MO) leaves, flowers, green beans, seeds and seed oil
are excellent sources of nutrients and vitamins. Today,
MO is used in a variety of skin care applications. In
addition, the leaf of MO also has antiretroviral,
antimicrobial, antioxidant, antifungal properties. The
aim of this study is to prevent toxicity against different

pH changes by using MO plant.

Methods: In our study, a human fibroblast cell

OZET

Amagc: 2019 yilinda baslayan koronaviriis hastaliginin
dunya capinda hizla yayilmasi, kiresel bir salgin haline
gelmesine neden olmustur. Koronaviriis salgininin
yayilmasini kontrol altina almak icin yiiz maskesi takma,
sosyal mesafeyi koruma ve el hijyeni gibi baz1 6nleme
prosediirleri uygulanmaya baslandi. Buna bagli olarak
ulasim ve alisveris gibi halka acik yerlerde dezenfektan
farkli

pH degerlerine sahip dezenfektanlarin uzun siireli

kullanim1 onem kazandi. Ancak arastirmalar,

kullaniminin kasinti, kizariklik, trtiker ve hatta alerjik
rinit gelisimini tetikledigini gostermistir. Moringa oleifera
(MO) vyapraklarinda, ciceklerinde, yesil fasulyelerde,
tohumlarda ve tohum yaginda bulunan diisiik doymus
yag asitleri ve yliksek miktarda zeytinyagi, harika besin
ve vitamin kaynaklaridir. Gunumiizde MO, cesitli cilt
bakim uygulamalarinda kullanilmaktadir. Ayrica MO’nun
yapragi
antifungal ozelliklere de sahiptir. Bu calismanin amaci,

antiretroviral, antimikrobiyal, antioksidan,

MO bitkisi kullanilarak farkli pH degisimlerine karsi

gelisen toksisitenin onlenmesidir.

Yontem: Calismamizda insan fibroblast hiicre
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line was grown under the conditions specified by the
manufacturer and inoculated into 96 well plates and a
culture medium with different pH (5.0, 6.0, 7.0 and 8.0)
was prepared and different doses of MO (20, 40, 80 and
160 pg/ml) were prepared. It is planned to eliminate
the toxicity caused by using it for 24 hours. At the end
of the study, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
2H-tetrazolium bromide (MTT), Glutathione Reductase
(GR), and Lactate Dehydrogenase (LDH) tests were used.

Results: According to the results of our study, cell
viability increased from %69 to %89 compared to positive
control at pH 5.0. The vitality that decreased to %80 at
pH 6.0 increased to 143 as a result of the application
of the highest concentration of MO (160 pg/ml). While
it increased from %79 to %115 at pH 7.0, the damage
received by fibroblast cells at pH 8.0 was determined to
be high (viability rate %66), and it was observed that this
toxicity was removed, and the vitality was increased up
to %93. All results were statistically evaluated and found
to be significant (P<0.05 and P<0.01).

Conclusion: Considering the results obtained, MO
is recommended to be used at doses of 80 and 160 pg/
ml, as it has a protective effect. The LDH and GR results

show a correlation with MTT.

Key Words: COVID-19, GR, LDH, Moringa oleifera,
pH

hatti, Uretici firma tarafindan belirtilen kosullarda
biyutiilerek 96 kuyucuklu plaklara inokiile edildi; farkli
pH’lL (5.0, 6.0, 7.0 ve 8.0) kiltir ortamlar hazirlanarak
farkli dozlarda MO (20, 40, 80 ve 160 pg/ml) kutucuklara
24 saat sonra 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyl-2H-tetrazolium bromide (MTT), Glutatyon
Rediiktaz (GR) ve Laktat Dehidrogenez (LDH) testleri

kullanilarak elde edilen veriler kaydedildi.

eklendi.

Bulgular: Calismamizin sonuclarina gore hiicre
canliligr pH 5.0’te pozitif kontrole gore %69’dan %89’a
ctkmistir. pH 6.0’da %80’e disen canlilik, MO’nun en
yiiksek konsantrasyonunun (160 pg/ml) uygulanmasiyla
%143’e cikmmsti. pH 7.0’de hiicre canliigi %79’dan
%115’e yukselirken, pH 8.0’de fibroblast hiicrelerinin
aldig1 hasarin yiiksek oldugu (canliik oran %66) tespit
edilmis ve MO uygulamasi ile hiicre canliigimin %93’e
kadar arttigi saptanmisti. LDH ve GR sonuglarinin
MTT
sonuclar istatistiksel olarak degerlendirilmis ve anlamli
bulunmustur (P<0.05 ve P<0.01).

ile korelasyon gosterdigi saptanmistir. tim

Sonuc: Elde edilen verilere gore MO hiicre
canliigr Uzerinde koruyucu etkiye sahiptir. Bu etki
80 ve 160 pg/ml dozlarinda maksimuma erismektedir
Dezenfektanlarin ciltte olusturdugu istenmeyen etkilerin
onlenmesi amaciyla MO kullanimi uygun bir secenek gibi
gozilkmektedir. MO’nun bu amagla giivenle kullanim

icin klinik arastirmalara ihtiyac vardir.

Anahtar Kelimeler: COVID-19, GR, LDH, Moringa
oleifera, pH

INTRODUCTION

The exponential increase of cases affected by
COVID-19 diseases in China was observed by the
World Health Organization (WHO) and declared a
global health emergency on January 30, 2020. The
coronavirus spread between people through air
and physical contact. In these circumstances, it

Turk Hij Den Biyol Derg

has become important to search for materials and
protective devices that can be used to control the
spread of coronavirus diseases. There is no effective
vaccine or treatment for COVID-19 that has yet to
be introduced. However, the transmission of the virus
has been suppressed by some prevention procedures
such as wearing a face mask for self-protection,
maintaining social distance and hand hygiene.



Accordingly, the use of disinfectants has gained
importance in public places such as transportation
and shopping, and the use of degenerate drugs
with different chemical formulations has become
widespread (1, 2).

Today, natural bioactive agents have been used
for various skin care applications. These bioactive
substances are compounds found in plants and
certain foods such as fruits, vegetables, nuts, oils,
and whole grains among the various bioactive agents,
Moringa oleifera (MO) from the monogenic family
has continued to be popular among people for good
skin health (3, 4). The low saturated fatty acids and
high amounts of olive oil found in MO leaves, flowers,
green beans, seeds, and seed oil are a great source of
nutrients and vitamins (5). In addition, MO’s leaf has
antiretroviral, antimicrobial, antioxidant, antifungal
properties (6,7). Most of the studies reveal that the
MO-derived extract inhibits the initiation of the viral
replication cycle (8).

There are several articles on the extraordinary
properties of this natural bioactive agent infused
for wound healing and packaging applications (6, 9,
10, 11) MO was chosen because it exhibits antiviral
activity against viral diseases. In addition, no report
has been provided regarding the use of MO for
disinfectant purposes. In this study, it was aimed to
prevent the toxicity of the fibroblast cell line by using
MO against different pH changes caused by increased
disinfectant use with COVID-19.

MATERIAL and METHOD

Chemicals and Reagents

It was obtained from MO Solgar (U.K). All
chemicals derived from Dulbecco Modified Eagles
Medium (DMEM), Fetal bovine serum (FBS), phosphate
buffer solution (PBS), antibiotic antimitotic solution
(Penicillin / Streptomycin / Amphotericin B) (100 x),
L glutamine, and trypsin-EDTA has been. HCl, and
NaOH were obtained from Sigma Aldrich (St. Louis,
MO, USA).

Cell Culture

For the study, a fibroblast cell line (PCS-201-
012), Ataturk University (Erzurum, Turkey) were
obtained from medical pharmacology department.
Briefly, the cell suspension was centrifuged at 1200
rpm for 5 minutes. Cells were resuspended in fresh
medium DMEM, %10 FBS, and %1 antibiotic (penicillin,
streptomycin, and amphotericin B), and cells were
collected in a 25cm? flask. (Corning, USA), and stored
in incubator (%5 CO,; 37 °C). When %80 of the flask
was covered with the cell, it was removed with
Trypsin-Ethylene di amine tetra acetic acid (EDTA)
(%0.25 trypsin-%0.02 EDTA), and planted in 96 well
plates to be centrifuged (12).
pH Toxicity

DMEM medium was prepared as full medium and
added to the cells by adjusting various pH values (5.0,
6.0, 7.0, and 8.0) with the use of HCl, and NaOH by
pH meter.

MO Application

After the cells reached %85 confluence, MO of
different concentration (20, 40, 80, and 160 pg/ml)
was added to the corresponding wells, and the plates
were left in the incubator for 24 hours.
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-
tetrazolium bromide (MTT) Test

The viability assessment for each group was
At the end of the
experiment (after 24 hours of treatment) 10 pL of

determined with 12 wells.

MTT solution was added to each well plate (1 mM
final concentration). Plates were then incubated for 4
hours at 37 “Cin a CO, incubator. After 4 hours, 100 pL
of DMSO solution was added to each well to dissolve
the formazan crystals. The density of the formazan
crystals was read by the Multiskan ™ GO Microplate
Spectrophotometer reader at a wavelength of 570 nm
(13).

Lactate Dehydrogenase (LDH) Assay

LDH assay test was performed using a commercially
available test kit from Cayman Chemical Co. Ltd, (Ann
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Arbor, MI, USA). Briefly, the cell culture medium was
centrifuged at 400 g for 5 min at the room temperature
100 pl of the supernatant was added to 100 pl of the
reaction solution (LDH Assay Buffer, LDH Substrate
Mix), and incubated with gentle shaking on an orbital
shaker for 30 min at room temperature. Finally, the
absorbance was read at 490 nm wavelength.

Glutathione Reductase (GR) Assay

In the activity measurement of the GR enzyme,
the principle that the reacted NADPH gives maximum
absorbance at 450 nm was used. The GR enzyme
causes a decrease in NADPH in the reaction it
catalyzes. Enzyme activity was determined by
following this reduction spectrophotometrically at

450 nm (14).
Morphological Imaging

Morphological changes occurring in the cells
were visualized with an inverted microscope (Leica
Microsystems, Wetzlar, Germany). The
obtained were recorded with 20x magnification of the

images

microscope.
Statistical analysis

Statistical analysis was performed using one-
way analysis of variance (ANOVA) with Tukey’s HSD
for posthoc comparisons using SPSS 22.0 software.

P<0.05 and P<0.01 were accepted as the statistical
threshold for each analysis.

RESULTS

MTT Assay

MTT analysis results are shown in Figure 1.
Viability percentages of all groups were calculated by
comparing with the positive control (pH application
only) values and the control values were set as %100+4
viability. The lowest effect was seen in the MO 20 pg/
ml group among the treatment groups compared to
the pH control groups (P>0.05). In addition, it was
observed that the survival rate in the MO (20, 40, 80
and 160 pg/ml) groups increased depending on the
concentration (Figure 1). According to the results of
our study, cell viability increased from %69+2.1 to
89+3.8 compared to positive control at pH 5.0. The
vitality that decreased to %802.5 at pH 6.0 increased
to 143+4.1 because of the application of the highest
concentration of MO (160 pg/ml). While it increased
from %79+1 to %115+2.8 at pH 7.0, the damage
received by fibroblast cells at pH 8 was determined to
be high (viability rate %66+1.3), and it was observed
that this toxicity was removed, and the vitality
was increased up to %93+2.82 (P<0.05 and P<0.01).

120
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Figure 1. Different pH concentrations and MO treatments effects on fibroblast cells viability ratio.
Cell viability rate changed depending on the pH change. Cell death caused by pH was evaluated

statistically. *P<0.05, **P<0.001.
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LDH Assay

Damage to the cell membranes is reflected as
elevated LDH levels in the cell medium after the
cells were exposed to MO (20, 40, 80 and 160 pg/
ml) for 24h. The LDH activity of the control group
was defined as %100, and the other groups were
rated accordingly. Our results show that pH 8.0 was
most toxic as indicated by the greatest amount of
LDH activity in the media from the fibroblast cells
in comparison to the other pH group. Figure 2 shows
that combinations of MO treatment groups at all
pH parameters reduce cytotoxicity in fibroblast
cells in a time- and dose-dependent manner. Also,
the high concentration MO groups (80 and 160 pg/

ml) differed statistically from the pH control
group (P<0.05), (P<0.01). A linear correlation was
observed between LDH activity and cell viability.

GR Assay

GR levels in the cell medium after the cells were
exposed to MO (20, 40, 80 and 160 pg/ml) were
evaluated for 24h. The GR activity of the control group
was defined as %100, and the other groups were rated
accordingly. Figure 3 shows that combinations of MO
treatment groups at all pH parameters increased GR
level in fibroblast cells. Also, the high concentration
MO groups (80 and 160 pg/ml) differed statistically
from the pH control group (P<0.05 and P<0.01).

LDH (AU)
140
120
100
£
Frd 80
2
8
g
= 40 P —
0
Control MO-20 pg/ml  MO-40 pg/ml  MO-80 pg/ml MO-160 pg/ml
All Aplication Groups
MpHS mpH6 mpH7 NpHS

Figure 2. LDH activity (AU) was measured, and the result proportioned to control group. Depending
on the pH change, the LDH level increased. On the other hand, there was a significant decrease in
LDH level with MO, especially at 400 pg/ml concentration. *P<0.05, **P<0.001.

GR Activity
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Z
s 60
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All Aplication Groups
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Figure 3. GR activity was measured, and the result proportioned to control group. Depending on
the pH change, the GR activity decreased. On the other hand, there was a significant increase in
LDH level with MO, especially at 400 pg/ml concentration. *P<0.05, **P<0.01.
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Morphologic Determination of MO are examined, increased cell viability compared

Images of fibroblast cells obtained by inverted to PH controls indicates an improvement in the
microscope are given in Figure 4. When images Visuality of the cells, depending on the dose of MO.

Groups Name pHS pH6 pH7 pHS8

Control

pH

MO 20 pg/ml

MO 40 pg/ml

MO 80 pg/ml

MO 160ug/ml

Figure 1. The effects of different pH concentrations and MO treatments on fibroblast cells.
Triangle : empty area,
Blue arrow: live cells,
Red arrow: dead cells.
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DISCUSSION

MO is known as a valuable food source due to its
high nutritional content and physiological properties
(15). Extracts of MO leaves, seeds, and roots have been
extensively studied for many potential uses including
analgesic activity (16), antifertility (17), anti-tumor
(18) hypotensive (19) and wound healing. In particular,
sugar (such as L-arabinose, D-mannose, D-galactose,
L-rhamnose and D-xylose) and fatty acid (auric acid,
myristic acid, palmitic acid, arachidonic acid and
oleic acid), which are among the main components
of MO leaves, are pharmacologically active and
have been shown to increase wound healing in many
studies (20). Also, many researchers have shown that
natural sugars such as D-mannose and D-glucose have
a wide variety of antimicrobial functions (21, 22).

Hand hygiene is an important factor in reducing
potentially disease-causing germs. hand
hygiene has been suggested as an important strategy

Today,

among the measures taken against the rapidly
spreading coronavirus. Accordingly, the number of
hand disinfectants carried for instant hand hygiene
application has increased. However, frequent use
of hand disinfectants causes the skin to dry by
cleaning the oils with natural antiviral activity on the
skin surface (23). In addition, prolonged exposure
to disinfectant agents may cause skin damage or
hypersensitivity. Such exposures can cause immediate
or delayed skin reactions. Highly concentrated
solutions have caused severe chemical skin burns.
The long-term use of these agents is thought to
result in greater release of oxygen-derived free
radicals, and increased tissue oxidative damage (24).

Oxidative attack on the biological system manifests
itself at the cellular level on important biomolecules
where lipid molecules and DNA molecules from the
primary target are the ultimate target. Oxidative
damage to DNA can have a variety of consequences,
including cancer, age-related disorders, mutagenesis,
and other human pathologies (25). It is known that
foods of plant origin rich in antioxidants provide

protection against such diseases (26-28). Therefore, it
can be considered that antioxidant-rich plant extracts
may protect cells against oxidative DNA damage.
plants
wound healing by quenching free radicals and

The antioxidants found in improve
preventing cellular damage caused by free radicals.
The redox properties of antioxidants can delay or
prevent the onset of degenerative diseases. This
property allows them to act as hydrogen donors or
reducing agents, which improves the regeneration
and organization of new tissue in wound healing.
MO

skin wounds,

is a medicinal herb traditionally used for

sore throats, and eye infections.
Recently, the antioxidant activity property of MO
leaves has been well demonstrated experimentally
in both in vivo and in vitro models (29, 30).

The antioxidant property of MO was examined
both in vitro and in vivo by Verma et al. MO when
administered to rats, increased the antioxidant
enzymes catalase and superoxide dismutase while
decreasing lipid peroxidases. In addition, in a study
involving the use of human dermal fibroblasts,
Muhammad et al. showed that an aqueous extract of
MO leaves significantly increased cell proliferation
and viability as compared with untreated controls.

The MTT test provides a rapid and multifaceted
method for evaluating cell viability (31). Many
herbs and phytochemicals have been reported to
have cytoprotective effects using the MTT test.
In our in vitro study, it was observed that MO
increased fibroblast proliferation
in a dose-dependent manner, and also increased

concentrations

antioxidant levels by eliminating oxidative damage
(30-33). After treatment with MO for 24 hours
against toxicity applied at different pH, it was
observed that the high concentration of Graviola
extract (80 and 160 pg/ml) at pH 5.0, and 6.0 had a
statistically significant positive effect on enhancing
cellular viability and alleviating oxidative stress.

In conclusion; the demand for hand disinfectants
will remain at the forefront until more effective anti-
infection measures such as the SARS-CoV-2 vaccine
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and the threat posed by the COVID-19 outbreak are
achieved. If the use of disinfectants destroys viral
agents, it also damages our skin cells. According
to our results, skin cells suffer great damage
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How COVID-19-related national lockdown affected daily life
activities and physical pain status? A sample from the Turkish
Republic of Northern Cyprus

Taygun DAYI'

, Miijgan OZTURK?

, Melis BAGKUR?

ABSTRACT

Objective: After COVID-19 has been defined as a
pandemic, it was decided on national lockdowns in most
countries. The COVID-19-related lockdown affected both
people’s physical, social and mental health and also the
public economy negatively. In this study, it was aimed
to evaluate the effects of COVID-19, during and after
pandemic related lockdown, on daily life activities,
economic anxiety, and pain status in the Turkish Republic
of Northern Cyprus.

Methods: Data was collected via an online
questionnaire and voluntary people (n:307) who were
on the island between March-May-2020 participated.
(shopping,
packaged foods, preparation of new recipes, appetite),

Nutritional behaviors disinfection of
physical activity behaviors, sedentary activities (e.g.
screen time) and physical pain status of participants

during and after lockdown were questioned.

Results: Most of the participants’ physical activity
levels decreased and sedentary behaviors increased
lockdown.

during the Although they slept more

(7,69+1.47 vs 7.16+1.04) (p<0.001), sleep quality was

OZET

COVID-19’un olarak

tamimlanmasindan sonra, pek cok ulkede ulusal karantina

Amag: pandemi
kararn alinmistir. COVID-19 nedeniyle uygulanan kapanma,
insanlarin fiziksel, sosyal ve zihinsel sagligim ayrica iilke
ekonomisini olumsuz etkilemistir. Bu calismada, Kuzey
Kibris Turk Cumhuriyeti’nde pandemi nedeniyle yasanan
tam kapanma sirasinda ve sonrasinda COVID-19’un giinliik
yasam aktiviteleri, ekonomik kaygi ve agn durumu

lizerindeki etkilerinin degerlendirilmesi amaglanmistir.

Yontem: Veriler Mart-Mayis-2020 tarihleri arasinda
(n:307) katitimiyla

cevrimiciolarak anket yoluyla toplanmistir. Katiimcilarin

adada bulunan goniilli kisilerin

ulusal kapanma oOncesi ve sonrasi beslenme (alisveris,
paketli Uriinlerin dezenfeksiyonu, yeni yemek tariflerinin
istah), fiziksel

sedanter aktiviteleri (6rnegin ekran siresi) ve fiziksel

denenmesi, aktivite aliskanliklar,

agr1 durumu sorgulanmistir.

Bulgular: Ulusal kapanma sirasinda, katilimcilarin
cogunun fiziksel aktivite diizeyi dusmiis ve sedanter
davranislar artmistir. Her ne kadar daha fazla uyuduklar
goriilse de (7,69+1.47 vs 7.16+1.04) (p<0.001), uyku
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declared lower (3.28+1.12 vs 3.45+1.00) (p: 0.030).
New recipes were tried but most of the participants do
not continue to cook these recipes after lockdown. Most
of the participants (78.2%) had an increased duration
of time in front of the screen on the internet during
the lockdown and decreased physical activity and step
count (56.7% and 62.9% respectively). Approximately,
half of these participants declared a significant
decrease in their screen time after the lockdown (p<
0.001). Moreover, both the alteration of body weight
and increased screen time increased relapsing pain (p:
0.034, p: 0.024) and the most common focus of pain
during lockdown was found as the neck area for each

pain status.

Conclusion: In addition to health measures taken

during pandemics, official bodies should also be
prepared to cope with the changes in daily life activities

which can lead to chronic diseases.

Key Words: COVID-19, daily life activities, lockdown

kalitesinin daha disiik oldugu ifade edilmistir (3.28 £1.12
vs 3.45 +£1.00) (p: 0.030). Katilimcilar yeni yemek tarifleri
denemis, ancak cogu kapanmadan sonra bu tarifleri
pisirmeye devam etmemistir. Katiimcilarin ¢ogunun
(%78.2), kapanma sirasinda internette ekran oOniinde
gecirdikleri zaman artmis, fiziksel aktiviteleri ve adim
sayilar azalmistir (sirasiyla %56.7 ve %62.9). Kapanma
bittikten sonra katilimcilarin yarisina yakini ekran
siirelerinde anlamli bir azalma oldugunu belirtmistir
(p<0.001). Bunlara ek olarak, hem viicut agirigindaki
degisim hem de artms ekran siresi tekrarlayan agriyi
artirmistir (p: 0.034, p: 0.024) ve kapanma sirasinda
agrimin en yaygin olarak boyun bdlgesinde goriildugii
tespit edilmistir.

Sonug: Pandemi doneminde alinan saglik 6nlemlerine
ek olarak, resmi kurumlar giinlilk yasam aktivitelerinde
meydana gelen ve kronik hastaliklara yol acabilecek

degisikliklerle basa ¢ikmak icin de hazirlikli olmalidir.

Anahtar  Kelimeler: COVID-19, ginlik yasam

aktiviteleri, ulusal karantina

INTRODUCTION

Coronavirus disease (COVID-19) is a communicable
health problem that has affected all around the
world from 2019 to today (1). After the description of
COVID-19 as a pandemic disorder by the WHO, nearly
all countries applied national lockdowns to decrease
the risk of transmission (2). The first COVID-19 case
was determined on the first few days of March 2020
in the Turkish Republic of Northern Cyprus (TRNC)
(3). After the diagnosis of the first case on the
TRNC, the government decided on some rules on
the 11%-March-2020. These rules were related to
schools, public events, transport, and also hygiene
for prevention. However, these limitations were
not effective and case numbers increased. Since
the health system was not adequately equipped

Turk Hij Den Biyol Derg

to effectively manage a pandemic disorder, the
government decided to lockdown on the 18-
March-2020 in the TRNC. These limitations and
lockdown continued until 1-June-2020 (4). The
COVID-19-related affected people’s
physical, social and mental health and also the public

lockdown

economy negatively (2). On the other hand, many
people were concerned about both their economic
status and health (5). In addition to these matters,
the COVID-19-related lockdown affected people’s
daily life activities such as sleep, physical activity,
and nutritional behaviors (6,7). The changes in these
behaviors -especially sleep, physical activity, and
online working- caused or increased joint and bone
pains (8). These results were related to the lockdown
and there is a need to shed light on the current status
of these subjects after the lockdown duration.



From this point, this current study aimed to
evaluate the effects of the COVID-19-related two
months of national lockdown on people’s daily life
activities such as nutrition, cooking, sleep, and
physical activity behaviors. And also, their economic
anxiety levels and physical pain status.

As a novel approach, the presented study aimed
to determine the continuation of adapted behaviors
after the lockdown.

MATERIAL and METHOD

Study design, setting, location, and sample

selection

This study was conducted in the TRNC between
December 2021-May 2022 through online platforms.
Only adults who stayed on the island during the
COVID-19-related
were included in the study. The questionnaire which

first national lockdown period
was prepared with google forms was shared by the
researchers on various online platforms as a link. 307
(n) voluntary adults (219 years old) gave informed
consent, and participated.

Data Collection

Data was collected with a questionnaire developed
by researchers. There were four sections of this
questionnaire and 141 questions. Each question was
asked to participants twice (both during and after
the lockdown terms) to evaluate the effects of the
lockdown on some daily life activities. The first section
was related to participants’ general background,
demographics, economic anxiety levels about
COVID-19, sleep behavior and quality, anthropometric
measurements, and physical activity. Information
about economic anxiety level, sleep behavior and
quality, and physical activity was collected via self-
declared Likert-type questions. The second section
aimed to determine the effects of the lockdown
on the participants’ nutritional behaviors such as
shopping, disinfection of packaged foods, preparation
of new recipes, appetite, and various factors were

assessed closed-ended questions.

In the third and fourth sections, participants
answered closed-ended and rating questions that
were related to their physical activity behaviors,
sedentary activities (e.g., screen time) and physical
pain.

Statistical Analysis of Data

The data analyses were performed using the
SPSS software (SPSS for Windows, version 24.0).
Results are presented as mean+SD for quantitative
variables and as count (n) and percentages (%) for
categorical variables. For evaluation of normality,
the Kolmogorov-Smirnov test was used, and since
the variables were not normally distributed non-
parametric tests were used for analysis. The Wilcoxon
Signed Rank Test was used for comparison of during
and after lockdown values of the same variable. The
McNemar Bowker test was used to test the difference
between paired proportions. Association between
proportions was evaluated via chi-square. p-value
<0.05 was defined as statistically significant.

The study was approved by the Near East
University, Scientific Research Ethics Committee
(Date: 23.12.2021 and Number: 2021/98).

RESULTS

The mean age found was 34.10+10.83 years. Most
of the participants were female (70.0%). Sixteen
percent of the participants were academic staff, 12.3
% were teachers, 16.3% were students, 22.5 % were
working in various occupations in the private sector,
14.3 % were health care professionals, 8.5 % were
civil servants, 6.8% were not working and 3.3% were
retired. Although it was not statistically significant,
participants’ economic anxiety scores were higher
after the lockdown and more people had difficulties
accessing food because of financial problems and
this increase was statistically significant (p: 0.022).
Moreover, financial difficulties, anxiety about the
future, and the contagion statistically significantly
decreased appetite or food consumption after the
lockdown (p: 0.018). However, anxiety about access
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to food supplies in supermarkets or groceries during adopted during the lockdown, decreased after

the lockdown was higher (p <0.001) (Table 1).

On the other hand,

frozen, or canned foods

storage of packaged,
and behaviors like

this term (p: 0.000) and their duration of sleep

decreased (p <0.001), while their sleeping quality

disinfection of the packaged food which they

score increased significantly (p: 0.030) (Table 1).

Table 1. Evaluation of disinfectant use, food storage, meal skipping, sleep duration & quality, and economic anxiety and its
association with access to food supplies during and after lockdown (n: 307)

Self-declared economic anxiety score 25%-75% percentile Median Min-Max P,
During lockdown 2.0-4.0 3.0 1.0-5.0
0.269
Now 2.0-4.0 3.0 1.0-5.0
Self-declared sleep quality score XS Median Min-Max P,
During lockdown 3.0-4.0 3.0 1.0-5.0
0.030*
Now 3.0-4.0 4.0 1.0-5.0
Duration of sleep XS Median Min-Max P,
During lockdown 7.0-8.0 8.0 4.0-12.0
0.000*
Now 6.0-8.0 7.0 3.0-10.0
Did/Do financial difficulties prevent access to food? Now P,
During lockdown Yes/Sometimes (n) No (n)
Yes/Sometimes 60 25 0.022*
No 45 177
Did/Do financial difficulties, anxiety about the
future, and contagion cause a decrease in appetite Now P,
or food consumption in lockdown?
During Lockdown Yes/Sometimes (n) No (n)
Yes/Sometimes 55 20 0.018*
No 39 193
Anxiety about access to food supplies in N
supermarkets or groceries ow P
During lockdown Yes/Sometimes (n) No (n)
Yes/Sometimes 65 106
No 18 118 0.000*
Increase in the storage of packaged, frozen, or N
ow P,
canned food
During Lockdown Yes/Sometimes (n) No (n)
Yes/Sometimes 64 114
No 3 124 0.000*
Disinfection of the food bought from the market/ N
. ow P
groceries or restaurants 2
During Lockdown Yes/Sometimes No
Yes/Sometimes 100 122
No 2 83 0.000*

p,: Willcoxon Signed Rank Test; p,: McNemar Bowker Test;
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According to Table 2, 72.0% of the participants
tried new recipes during the lockdown. Most of the
participants made bread, pastry with cheese/potato
filling, cookies, and pizza during lockdown at home but
the participants who continued to do it after (15.1%,
32.6 %, 38.5 %, 34.8 % respectively) decreased. The
most frequently prepared dairy product was yogurt
and 17.2 % of the participants still prepare their yogurt

after the lockdown. For sweets; cakes, pudding, and
rice pudding were the ones that were done most
frequently during lockdown 56.6%, 49.3 %, and 34.8% of
participants still do cakes, pudding, and rice pudding
respectively nowadays. For the takeaway style foods,
most of the participants cooked burgers and almost
half of them (43.9%) still cook burgers at home.

Table 2. Distribution of preparation or cooking of processed food or a new recipe during and after lockdown (n: 221)

Did you try to prepare or cook a new recipe or a take away food at home during the

COVID-19 lockdown Yes
n %

221 72.0
Did/Do you cook these recipes and a variety of takeaway foods at home During Lockdown Now
Food/Meal n % n %
Grains
Bread 91 41.6 33 15.1
Pastry with potato/cheese filling 63 28.5 72 32.6
Cookies 61 27.6 85 38.5
Round and flatbread with meat/cheese on top 54 24.4 29 13.1
Lahmajoun (Turkish pizza) 68 30.8 38 17.2
Pizza 69 31.2 77 34.8
Ravioli 29 13.1 30 13.6
Cyprus Ravioli (Pirohu) 14 6.3 20 9.0
Turkish Noodle 1 5.0 14 6.3
Handmade pasta 16 7.2 14 6.3
Dairy products n % n %
Colostrum (Sheep) 5 2.3 3 1.4
Yogurt 39 17.6 38 17.2
Halloumi 8 3.6 15 6.8
Cheese 9 4.1 10 4.5
Nor cheese 12 5.4 15 6.8
Sweets
Jam 30 13.6 50 22.6
Cake 55 24.9 125 56.6
Pudding 45 20.4 109 49.3
Rice pudding 43 19.5 77 34.8
Salted products n % n %
Pickles 26 11.8 42 19.0
Tsamarella 5 2.3 6 2.7
Take away foods n % n %
Burger 51 23.1 97 43.9
Stuffed chicken 35 15.8 40 18.1
Chinese Noodle 16 7.2 45 20.4
Sushi 17 7.7 15 6.8
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The participants’ alteration of physical
activity & mobility level and step count during
the lockdown were shown in Table 3. Participants
declared that both the physical activity & mobility
level and step count decreased (56.7% and 62.9%
(78.2%)

increased duration of time in front of

respectively). Most of the participants
had an

the screen on the internet during the lockdown.

half of
declared a significant decrease in their screen time

Approximately, these participants

after the lockdown (p< 0.001). During the lockdown,
only 12.7% of participants used online applications
to do physical activity, 15.0% did online yoga/
pilates and 43.3% watched videos and exercised.

Online applications, videos, electronic machines,
and other materials used for physical activity
decreased after the lockdown (p:0.023, p<0.001).
On the other hand, they started to do more yoga/
pilates and physical exercise either online or face-
to-face after the lockdown (p<0.001) (Table 3).

Table 3. Alteration of participants’ screen time and physical activity behaviors during and after the lockdown (n: 307)

Self-declared physical activity behaviors during the lockdown

Physical activity & mobility level Step count
n % n %

Not changed 67 21.8 58 18.9
Decreased 174 56.7 193 62.9
Increased 66 21.5 56 18.2

Duration of time in front of the screen on the internet during the lockdown
Not changed (n: 67; 21.8%) Increased (n: 240; 78.2%)
After the lockdown n % n %
Still same 55 82.1 69 28.8
Increased 9 13.4 69 28.8
Decreased 3 4.5 102 42.5
Total 67 100.0 240 100.0
P, 0.000*
Physical activity behaviors during the lockdown
Yes No
Behaviors n % n %
Using online applications 39 12.7 268 87.3
Doing online yoga/pilates 46 15.0 261 85.0
Watching videos to do exercise 133 43.3 174 56.7
Online physical activity application use Now P,
During lockdown Yes/Sometimes (n) No (n)
Yes/Sometimes 9 30 0.023*
No 14 254
a?::gaygiaiﬂl:ates either online or Now P,
During Lockdown Yes/Sometimes (n) No (n)
Yes/Sometimes 30 16 0.000*
No 64 197
Turk Hij Den Biyol Derg



Table 3 (cont). Alteration of participants’ screen time and physical activity behaviors during and after the lockdown (n: 307)

Doing exercise either with videos at

home or in a fitness center L P,
During Lockdown Yes/Sometimes (n) No (n)

Yes/Sometimes 58 75 0.000*
No 36 138

Use of electronic machines (treadmill,

indoor exercise bike, etc.) and other Now P,
materials for exercise at home

During lockdown Yes/Sometimes No

Yes/Sometimes 33 50 0.000*
No 13 211

p,: Pearson Chi-Square Test; p,: McNemar Test; *: Statistically significance; PA: Physical Activity

As shown in Table 4, 25.4% of the participants
had relapsing, 16.0% had new onset, and 17.3% had
increasing painduring the lockdown. Relapsing pain was
found significantly related to the increased duration

Table 4. Evaluation of participants’ physical pain status (n: 307)

of time in front of the screen (p: 0.034). In addition,
increased body weight during the lockdown was
associated with all types of pain in this study, but only
relapsing pain had a statistical significance (p: 0.024).

Duration of time in front of the screen on the internet for fun during the lockdown

Not changed (n: 67; 21.8%)

Increased (n: 240; 78.2%)

During the lockdown n % n % p
Relapsing pain *
(n: 78; 25.4%) 13 16.7 65 83.3 0.034
New-onset pain
(n: 49; 16.0%) 10 20.4 39 79.6 0.304
Increasing pain 10 18.9 43 81.1 0.848

(n: 53; 17.3%)

Alteration of body weight

Not changed (n: 99)

Decreased (n: 57)

Increased (n: 151)

During the lockdown n % n % n % p
Relapsing pain (n: 78) 16 20.5 15 19.2 47 60.3 0.024*
New-onset pain (n: 49) 15 30.6 7 14.3 27 55.1 0.557
Increasing pain (n: 53) 12 22.6 8 15.1 33 62.3 0.097
Pain status after the lockdown

Continuing Sometimes continuing Not continuing
During the lockdown n % n % n %
Relapsing pain (n: 78) 27 34.6 35 44.9 16 20.5
New-onset pain (n: 49) 22 44.9 18 36.7 9 18.4
Increasing pain (n: 53) 25 47.2 19 35.8 9 17.0

p,: Pearson Chi-Square Test; *: Statistically significance
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Figure 1. The most common focus of pain during lockdown

The most common focus of pain during
lockdown was found as the neck area for each
pain status. The waist was the second one for
new-onset pain and the back was the second for

both increasing and relapsing pain (Figure 1).

DISCUSSION

The economic status of a country is dependent
on businesses, government investments, agriculture,
industries, import, and export. Nowadays, it is possible
to say, all of these have been affected by COVID-19.
The sharp restrictions and national lockdown periods
have made it so difficult for these promoters of the
economy (9). In the TRNC, COVID-19 has affected the
regional economy negatively. Import is inadequate
due to the pandemic and local production is also
insufficient, so prices are increasing day by day for a
variety of goods such as food, petrol, gas, energy, etc.
In addition, the Turkish lira depreciates every day (10).

According to the results of this current study,
although it is not statistical significance, participants’
self-declared economic anxiety scores increased
after the two months of lockdown (Table 1). A study

Turk Hij Den Biyol Derg

that aimed to evaluate individuals’ COVID-19-related
economic anxiety status in three different countries
(the United States of America-USA, the United
Kingdom-UK, and Israel), has reported all people
had a similar degree of economic anxiety (11). The
national lockdown has changed the economy of the
TRNC -which is not always sufficient- negatively (12).
In a report about the effects of COVID-19 on the world
economy which included 30 different countries, it was
shown that nearly all countries have been affected by
the pandemic and especially more reliant countries
on tourism are at elevated risk of an economic crisis.
As a Mediterranean island, the island of Cyprus is an
attractive place for tourists. The largest part of the
local economy is supported by tourism (13). Ertac
and Cankan, (14) conducted a study to evaluate the
effects of COVID-19 on tourism in the TRNC and they
shed light that the pandemic has many negative
effects on island tourism. In summary, the cost of the
health system (PCR, antigen tests, cost per patient,
etc.), limitations of the export, and increasing
unemployment rate (due to lockdown), etc. have
caused post-lockdown economic problems in Cyprus.
When data were compared in lockdown vs after this



term in this study, participants had some financial
difficulties preventing access to food nowadays
more than during the lockdown term (Table 1).

COVID-19 can affect people’s daily life activities
due to emotional changes, having free time, boredom
during the day, etc. (6,7). Salazar-Fernandez et
al., (15) reported that COVID-19-related emotional
distress factors -such as economic, interpersonal,
health- negatively affected
habits. A cross-sectional
conducted in the USA which aimed to evaluate
the effects of the COVID-19-related anxiety on
the participants’ (n: 1243) appetite status (16).

They found that anxiety about COVID-19 and its
effects increased appetite and decreased enjoyment
of food (16). Owen et al., (17) collected data from
13.829 Australian adults during two weeks of lockdown.

and individuals’

nutritional study was

They compared COVID-19-related poor appetite and
overeating status and found that the prevalence of
poor appetite (53.6%) was over the other one (11.6%).
In this current study, the effect of COVID-19-related
anxiety (after May 2020) was statistically significantly
higher than lockdown-related anxiety (March-May
2020). And, participants had a lower appetite or food
consumption due to this anxiety after the lockdown
(Table 1). This is possibly related to financial anxiety
which was found to increase after the lockdown. In
addition, they had higher anxiety about access to
food supplies in supermarkets or groceries during
the lockdown (p: 0.000; Table 1). Samuel et al., (18)
conducted a study about COVID-19-related one-month
lockdown and food access/insecurity. According to
the results, pandemic-related restrictions increased
food expenditure and food access insecurity. Another
study supported that the COVID-19-related lockdown
affected food prices negatively. This situation made
it harder to access food (19). Since nutrition is vital
for survival, food shopping continued during the
lockdown physically or online. Participants stored
more packaged/frozen/canned foods in the COVID-19-
related lockdown term. And, they have not continued
this behavior after the lockdown (p <0.001, Table 1).

A cross-sectional study (n: 1865) in Italy found food
buying and consumption increased in one month of
lockdown (20). Janssen et al., (21) conducted a study
with 2.680 individuals from Denmark, Germany, and
Slovenia and compared their nutritional habits before
and during the lockdown. In all three countries,
participants bought and consumed a higher rate of
packaged/frozen/canned foods according to pre-
pandemic terms. Another study in Kuwait reported
that participants (n: 841) buying long-shelf-life foods
such as packaged, frozen, and canned ones increased
in the COVID-19-related restricted term (22). These
results are supportive of the presented study.

The United States Food and Drug Administration
(FDA) has shared a suggestion report about the
information for food consumers and COVID-19
transmission. This report underlined that although
there is not any evidence about the COVID-19 virus
transmission via foods if people want they can wipe
down packaged foods. However, they should not
use disinfectants for unpackaged foods (23). In this
study, nearly all participants disinfected all packaged
foods which they bought during the lockdown term.
On the other hand, after the lockdown term, nearly
half of them have given up this behavior (p: 0.000;
Table 1). When current literature was searched
about this subject, any related result was not
found. So, this current study sheds light -as the first
research- on participants’ disinfection usage status
on packaged food during and after the lockdown.

A study in France (n: 2.422) determined the
relationship between COVID-19-related lockdown
and cooking habits. According to the results of this
study, individuals spent their time cooking foods and
trying new recipes during this term (24). 3.018 New
Zealanders participated in research and data were
determined about their cooking behaviors before and
during the lockdown terms. And, they started to cook
from scratch and bake more during the lockdown
term (25). The results from the UK were similar and
home cooking increased during the national lockdown
(26). A qualitative study underlined the COVID-19-
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related lockdown caused them to try new recipes
in the kitchen (27). In the presented study, most of
the participants (72.0%) tried new recipes during
the lockdown. However, it is possible to say most
of them have given up trying new recipes or cook
foods that they did during the lockdown (Table 2).

Participants slept more during the COVID-19-
related two months of lockdown but the quality of sleep
was lower. After the lockdown, the duration of sleep
decreased and quality increased significantly (Table 1).

Alfonsi et al., (28) conducted a study in lItaly
that aimed to determine participants (n: 217) sleep
behaviors during the lockdown and after this term.
And, they reported that similar to our study, the
duration of sleep increased during the lockdown but
there was no difference in the sleep quality between
the terms. In a large study (n: 22.151), COVID-19 was
found related to poor sleep quality (29). Contrary
to the presented study, in another study individual’s
(n: 400) sleep quality was found to increase when
compared before vs during the lockdown term (30).
Lenzo et al., (31) found that people’s (n: 648) sleep
quality increased after the first wave of COVID-19.
These results are similar to our study. It is possible to
say when people have adapted to the pandemic and
learned to live with that, their sleep quality increased.

McCharty et al., (32) reported that COVID-
19-related lockdown decreased people’s physical
activity levels. In the presented study, the majority
of the participants declared a reduction in physical
activity levels (56.7%) and daily step counts (62.9%)
(Table 3). Although all the ‘be active’ advice from
experts and governments, it is not difficult to guess
the reasons for the decreased physical activity levels.
During the COVID-19-related lockdown, the activities
of sports centers were stopped due to local TRNC
policies. In addition, walking and cycling in parks
and streets for exercise were prohibited (4). This
is potentially significant evidence that supports the
reason for the people’s decreased physical activity
levels during the national lockdown. It also means
that it was difficult for people to continue their
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regular physical activity routines during this term.
Sedentary behaviors increased during the lockdown.
Most people had to work online at home. On the other
hand, schools had to give online education which
means many parents had a responsibility to help
their children. Increased additional responsibilities
and decreased opportunities to be active have
resulted in decreased physical activity levels (33).

In this study, 78.2% of the participants reported
that there was an increase in the time spent in front of
the screen for fun during the lockdown term (March-
May 2020; Table 3). In-home exercise and digital-
based physical activities (e.g., phone applications)
have been found positively related to physical activity
levels (34). When the decrease in physical activity
levels was thought of as a risk factor for mental and
physical health, in-home exercise and/or digital-
based physical activities gained importance during
the pandemic. Yang & Koenigstorfer, (35) reported
that online applications were effective to increase
individuals’ (n: 431) physical activity levels during
the COVID-19-related lockdown term. However, in
the current study, only 12.7% of the participants
used online applications for physical activity, 15%
did online yoga or pilates with a trainer, and 43.3%
exercised via videos on the internet. And also, some
changes were observed in the physical activity habits
of the participants after the national lockdown (Table
3). Although participants’ online physical training
and electronic machine use for exercise decreased
after the COVID-19-related lockdown in TRNC, doing
exercise face-to-face inagym and doing pilates or yoga
in a sports center status increased (p<0.001; Table 3)

It is known that physical activity has many
beneficial effects on health. One of these effects
is the prevention of chronic pain development.
Law & Sluka, (36) reported that people who were
more physically active had a lower prevalence of
chronic pain. Continuing professional or academic
life with technological tools has caused some
physical problems such as inactivity, inappropriate
posture, and desk arrangement. In this process,



many individuals started to feel pain in various
parts of their bodies due to these conditions
(37). Pain was one of the risk factors for general
health that increased during the COVID-19-related
lockdown term (38). Fallon et al., (39) reported
that people’s pain status -who have pain before
the lockdown- increased during the lockdown term.

In the presented study, 17.3% of the participants
declared an increase in the severity of the pain they
felt during the lockdown. In addition, 16.0% of the
participants declared that they felt a new onset of
pain that they had never experienced before, and
25.4% declared relapsed pain (Table 4). Prolonged
sitting, especially in the flexion posture, may cause
increased intervertebral disc pressure and therefore
low back pain (40). In addition, the prevalence of
neck and low back pain is associated with increased
time spent on technology-based activities (41). A
study conducted in Turkey examined the effect of
lockdown on musculoskeletal pain among individuals
who stayed at home during the COVID-19 pandemic
and who continued to work outside the home. It was
reported that there was an increase in the prevalence
of low back pain in individuals who stayed at home
compared to others who had to return to work (42).
On the other hand, increased body weight is one of
the reasons for physical pain (43). In the current
study, it was determined that the most common areas
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of pain were the neck, back, and waist (Figure 1).
This shows us that the deteriorated biomechanics of
the body due to negative living conditions cause new
pains and relapsing/increasing old pains. In this study,
weight gained and increased screen time during the
lockdown was found statistically significantly related
to increasing pain. On the other hand, even though
these results were not statistically significant,
relapsing and new on-set pain status was higher for
the participants who gained body weight and had
higher screen time during the lockdown (Table 4).

In conclusion, as the first study assessing the effect
of COVID-19 and lockdown on nutrition, physical
activity, shopping, cooking, and sleeping habits in the
TRNC, it was found that economic anxiety related
to COVID-19 decreased access to food and appetite.

During the lockdown, shopping behaviors changed
and people stored more packaged and frozen foods
and used disinfectants to prevent any contagion via
food packages. Moreover, they tried new recipes
during the lockdown although most of them do not
continue to cook these recipes now. Their sleep
duration increased via lockdown while their self-
declared sleep quality decreased. In addition to
these, their physical activity decreased during
the lockdown and they experienced more pain,

especially in the areas of the neck, back, and waist.
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Pandemi iletisiminde Ankara ornegi
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OZET

Amag: Bu calismada, Diinya Saglik Orgiitii (DSO)’niin
11 Mart 2020 tarihinde yeni
“COVID-19 pandemisi” olarak ilan etmesinin ardindan
15 Mart 2020 tarihinde Ankara Il Saglik Miidirliigii

koronavirts salginim

binyesinde kurulan ve vatandaslanmzdan gelen
sorular cevaplamak lizere ve 7 giin 24 saat hizmet veren
cagn merkezlerinden biri olan Ankara COVID-19 Cagn
Karsilama Merkezinin calismalarinin degerlendirilmesi

amaclanmistir.

Yontem: Tanimlayic tipte olan ¢alismamizin verileri
01 Ocak 2021-31 Aralik 2021 tarihleri arasinda toplanmis
ve istatistiksel degerlendirme say1 ve yiizde dagilimlan

Google Drive yazilim raporlari ile yapilmistir.

Bulgular: COVID-19 Cagn Karsilama Merkezine
gelen cagnlarin %5’inde COVID-19 asilan ile ilgili bilgi
talep edilmistir; arayan kisilerin %34’u temasli, %39’u
pozitif vakadir. Cagrilarin %25,39’u PCR testi yaptirma
talebi, %20,45’i hastalik hakkinda bilgi

%15,04’l karantina siireci hakkinda bilgi alma amaciyla

alma ve

gerceklesmistir. Durumu acil olarak degerlendirilen

ABSTRACT

Objective: After the World Health Organization
(WHO) declared the new coronavirus epidemic as the
“COVID-19 pandemic” on March 11, 2020; the COVID-19
Call Center was established on March 15, 2020 within
the Ankara Provincial Health Directorate. It was aimed
to evaluate the works of the COVID-19 Call Center,
which was one of the call centers established to answer
questions from our citizens and to serve 24 hours a day,

7 days a week, in this study.

Methods: The data of our descriptive study was
collected between January 01, 2021 and December 31,
2021, and statistical evaluation, number and percentage
distributions were made with Google Drive software

reports.

Results: Information about COVID-19 vaccines was
requested in 5% of the calls incoming to the COVID-19
Call Center, 34% of the callers were contacts and 39%
were positive cases. 25.39% of the calls were for PCR
testing, 20.45% for information about the disease and

15.04% for information about the quarantine process.
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18.514 vaka (%2,51) ambulans ile hastanelere sevk
edilmistir.

Sonug: Salgin yonetimleri icin halkin dogru,
anlasilir, kolay erisilebilir bilgileri aktararak giivenini
kazanmak gereklidir. Bu amacla olusturulan Ankara il
Saglik Mudurligu COVID-19 Cagrn Karsilama Merkezine
glinlin her saatinde 7/24 ulasilarak sozel iletisim yoluyla
dogru bilgiler edinmesine katki saglanmaya devam

edilmektedir.

Anahtar Kelimeler: COVID-19 pandemisi, cagri

karsilama, pandemi iletisimi, infodemi

18.514 cases (2.51%) whose conditions evaluated as

emergency were referred to the hospitals by ambulance.

Conclusion: It is necessary to gain the trust of the
public by transmitting accurate, understandable and
easily accessible information for epidemic management.
The Ankara Provincial Health Directorate COVID-19 Call
Center, which was created for this purpose, continues to
contribute to the acquisition of accurate information by
means of verbal communication by reaching the 7/24 at

any time of the day.

Key Words: COVID-19 pandemic, call handling,

pandemic communication, infodemic

GIRIS

COVID-19 pandemisi, kiiresel diinyanin yasadig
en bilyiik krizlerden biridir. icinde bulundugumuz bu
surecte; tum dunya, herhangi bir topluluk veya ke
ayrimi olmaksizin, COVID-19 salgini nedeniyle oldukca
zor bir donemden gecmektedir. Yasanan gelismeler,
bir yandan devletlerin birlikte calismalarinin 6nemini
on plana cikarirken, bir yandan da ulusal bazda krize
kars1 hazir olma halinin, yeterliligin, planlamanin,
kriz iletisiminin ne kadar 6nemli oldugunu bir kez
daha gostermektedir.

Calismamizda, Ankara ilinde, Saglik Midiirligi
bunyesinde kurulan, pek cok ortaya cikan gereksiz
ve yanlis bilgi ile tedirgin olan vatandaslarimizdan
gelen sorulan Tirkiye Cumhuriyeti Saglik Bakanlig
Halk Sagligi Genel Mudirliigiince Bilim Kurulunun
tavsiyeleri ile hazirlanan rehberler dogrultusunda
cevaplamak Uzere, 7 giin 24 saat hizmet veren
cagrnn merkezlerinin siire¢ yonetimine katkisinin
degerlendirilmesi amaclanmistir.

Genel Bilgiler

Risk ve kriz sikca karstirilan, bazen de ayni oldugu
bilinen iki siirectir. Risk denilip krizden bahsedildigi
veya tersi durumlar da soz konusudur. Temelde kriz
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yonetiminde basan, risk yonetiminin guicli olmasina
baglidir.
riskler, giinin birinde karsimiza ¢iktiginda devreye

Risk yonetiminde degerlendirilen bazi

kriz yonetimi girer.

Risk, gelecekte meydana gelecegi tahmin edilen
ve kurumu/bireyi olumsuz etkileyecek durumlar
olarak tammlanabilir. Risk degerlendirmesi, olayin
saptanmasi ile baslar ve kontrol altina alinmasina
kadar devam eder. Bu degerlendirme, disiplinler
arasi bir yaklasim ile konunun uzmanlan tarafindan
Risk
aynt zamanda icinde bulunulan ulkenin/bolgenin

toplumun katiimiyla gerceklestirilmelidir.
kosullarina, politik duruma, medya ve toplumun risk
algis1 ve ilgisine bagh olarak degisebilmektedir (1).

Kriz sozclgli, Antik Yunan’da, “karar vermek,
ayirmak ve muhakeme etmek” anlamlarina gelen
‘krinein’ fiilinden tiremistir. Kriz kavrami, Ortacag’a
kadar tibbi bir terim olarak biliniyor. Hipokrat
tarafindan “bir hastaligin doniim noktasini, hastaligin
seyrindeki belirleyici olan am” ifade etmek amaciyla
kullamlmistir (2).

Kriz kavrami, 1620’lerde tibbi bir terim olmaktan
cikip daha genis bir alanda kullanilmaya baslandi.
Krizler, disuk olasiikli, yiksek etkili olaylardir;

bireyleri, kurumlan, ulkeleri ve tum dunyay1 olumsuz



etkileyen, ani gelisen ve acil tepki verilmesi gereken
durumlan ifade etmektedir.

iletisim ve teknoloji caginda beklenmedik sekilde
dinyayr vuran COVID-19 Pandemisi ile micadele
etmek icin tum lUlkeler kendi siyasal, ekonomik
saglik
politikalarn olusturmakta ve kriz iletisimi planlarim

ve kiiltirel degiskenleri dogrultusunda
uygulamaktadir (3).

Kiresel dinamiklerinin yerel, ulusal ve kiresel
diizeyde tum toplumlan giderek daha fazla etkisi
altina almakta oldugu giiniimiiz diinyasinda kriz ve
risk iletisiminin ve bu iletisimi yonetmenin onemi de
artmaktadir (4).

Pandemi gibi buyuk krizler, buyuk capli davranis
degisiklikleri gerektirir, bireylere onemli yiikler getirir.
Bu siurecte pandeminin olumsuz etkilerini azaltmak,
kamuoyunun dogru bilgilere ulasmasini saglamak ve
bireylere yol gostermek lizere basta ulkelerin saglik
bakanliklar1 olmak Uzere tum kurumlara onemli
gorevler dismektedir.

Risk iletisiminde temel ilkeler sunlardir:

1) Risk ile ilgili bilgilerin erisilebilirligi ve acikligi:
Erisilebilirlik ve aciklik, halkin risk hakkinda tam olarak
bilgilendirildikleri ve riski paylasmada ortak olduklar
algisini gelistirir. Risk iletisimi, tum paydaslara erisim
verildigi etkilesimli bir siirecten olusmalidir. Risk
iletisim stratejileri, bireyler, gruplar ve kurumlar
arasinda bilgi paylasimi ve calisma iliskileri aglar
olusturmay gerektirir.

2) Riskin ozellikleri hakkinda erken ve sik iletisim
kurulmasi: Risk iletisimine, risk tespit edilir edilmez
baslanmali ve yeni bilgilerle giincellenerek devam
etmelidir. Giincellenmis bir bilgi mevcut oldugunda,
bilgilerin agiklanmasi gerekir.

3) Belirsizligi iletmek icin stratejik yontem:
Risk iletisiminde, belirsiz ifadeler kullanmak, kesin
tahminlerden kaginmak en etkilidir. Kamita dayali
iletisim, “olas1”, “muhtemelen” ve “belki” gibi
sozlerden ziyade, belirsizligin derecesini net bir
sekilde iletebilen sayisal verilerle sunmak onemlidir.
Risk iletisimi sadece bilgiyi sunmak icin degil,
aynt zamanda toplumun dikkatini ve davranislarini

degistirmek icin de tasarlanmalidir.

Uzmanlarin sorumlulugu mesleki bilgiyi kolayca
anlasilabilen basit ve acik icerige cevirmektir. Risk
iletisimi ile bireylerin konu hakkindaki sorularinin
aldiklann  bilgi
vermelerine yardimci olabilir (5).

karsilanmas1  sonucunda karar
Pandemide Acil Durum Yonetimi

Pandemiler diinya tarihinde, kara veba, kolera,
tifo gibi
hastaliklarla bircok kez yasanmistir ve tarih boyunca

influenza, domuz gribi, bas gosteren
kriz donemlerinde iletisim araclari cagin imkanlan
dogrultusunda kullamlmistir. icinde bulundugumuz
iletisim ve teknoloji caginda, yeni medya olarak
adlandinlan, interaktif dijital medya insanlarin haber
alma ve iletisim kurma bicimlerini biyik olclide
degistirmistir.

internet Diinya Istatistiklerine gdre 2000’lerin
basinda tim diinyada 360 milyon olan internet
kullamcis1 sayisi, 2019’da 4 milyar 500 milyonun
uzerine cikmisti. Bu da Birlesmis Milletler Nufus
Birimine (United Nations Population Division) gore
gunumuzde 7 milyar 717 milyon civarinda olan diinya
niifusunun neredeyse yiizde 60’1n1n internet kullanicisi
oldugu anlamina gelmektedir. internet kullanicilar
uzun zamandir istedikleri konudaki bilgiye istedikleri
zaman ulasabilmekte, ayrica kendileri de icerik uretip
hizla yayabilmektedir. Sosyal medya kullanimindaki
patlama bilgiye erisim konusunda buyuk bir kolaylikla
birlikte cesitli cevrimici platformlar Uzerinden
sunulan bilgilerin dogrulugu ve giivenilirligi konusunda
endiseleri de artirmistir.

Pandemide toplumun davramssal tepkileri
risk algis1 ile ilgilidir. Bir pandemide yamit olarak
gosterilen koruyucu davranislar; onleyici, kacima
davranislar ve hastalik davranislarinin yonetimi olarak
iic gruba ayrilabilir. Onleyici davranislar arasinda
hijyen davranislan (el yikama, kol icine/mendile
oksurme veya hapsirma, yuzeyleri temizleme gibi);
maske takma ve as1 olmadir. Kacinici davranislar
toplu tasima

kullanmama ve karantina kisitlamalan ile calismaya

ise kalabalik ortamlara girmeme,

uyum uygulamalarndir.
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Hastalik davranmislarinin yonetimi ise antiviral ilag
vb. tedaviye uyum, profesyonellerden yardim alma ve
telefon/internet yardim hatlarin1 kullanmay1 icerir.
Bu davranislardan bazilan, bireyin yerine getirme
sorumlulugundadir, digerleri ise yasalarla belirlenir.
Riski
gostermede 0z yeterlilik

ve ciddiyetini algilama, wuygun davranisi
icin bireylerin saglik
okuryazarligi diizeyinin yiiksek olmasi gereklidir (5).

Acil

biri, riskleri halka duyurmaktir. Risk iletisimi bazi

durum yonetiminin ana zorluklarindan
durumlarda, yeni ortaya cikan riskler konusunda
farkindaligi artirmaya calisirken, bazi durumlarda
ise amag halk tepkilerinin artmasin1 6nlemek olabilir.
kritik bilgileri hizli bir
sekilde dagitma ve bunu yaparken halkin tepkilerini

Sosyal medya hesaplan,

etkileyerek acil durumlarin etkisini azaltma firsati
sunmaktadir.

Twitter, resmi gincel konular hakkinda bilgi
vermek, koruyucu davranisi tesvik etmek, farkindalig:
artirmak ve halkin dikkatini riskleri azaltmak icin
hafifletici eylemlere yonlendirmek amaciyla mesajlar
dahil olmak uzere iliskili riskleri iletmek ve yonetmek
icin cesitli sekillerde kullanilmaktadir.
COVID-19 Pandemisi Siirecinde Kurumsal iletisim
Uygulamalan

Diinya Saglik Orgiitii (DSO) 4 Ocak 2020 tarihinde
konuyla ilgili ilk sosyal medya mesajini, 5 Ocak’ta
ise ilk teknik raporunu yayinlamis ve kiresel medya
ile paylasmistir. 10 Ocak 2020 tarihinde internet
sitesinde o anda viriis hakkinda bilinenlere dayanarak,
test
edilecegi ve yonetilecegi konusunda tim llkelere

potansiyel vakalarin nasil tespit edilecegi,

tavsiye ile birlikte kapsamli bir teknik rehberlik
paketi sunmustur. DSO’niin sayfalarinda viriisten
korunmanin yollari, konuyla ilgili mitler, sikca sorulan
sorular, durum raporlar ve virusle ilgili detayli bilgi
yer almaktadir.

30 Ocak 2020 tarihinde yeni koronaviris salginini;
“uluslararasi éneme sahip halk saglig1 acil durumu”,
11 Mart 2020 tarihinde ise “COVID-19 Pandemisi”
olarak ilan etmistir.

Pandemi suresince siklikla basin toplantilan
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dizenlenmis ve kayitlar web sitesinde
yayinlanmistir (https://www.who.int/health-topics/
Aynica hastalik hakkinda

bilgilendirici cevrimici cesitli raporlar ve calismalar

coronavirus#tab=tab_1).
hazirlanmistir  (https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/strategies-and-
plans).
hesaplarindan, fotograflar, videolar ve infografikler

Bunlarin yan1 sira resmi sosyal medya
gibi bilgilendirici, egitici icerikler yayinlanmistir (8).

insanlar 35 bin yil énce magaralarin duvarlarina
resim Gunumuzde halen

cizmeye baslamistir.

insanlar cocukluk donemlerinde yazidan oOnce
resimle kendilerini ifade etmektedirler. Bu arkaik
aliskanliklardan dolay1 resimler her zaman etkili bir
iletisim yolu olmustur ve gorsel olarak verilen bilgi
buyuk bir iletisim guciine sahiptir.

Yillar icinde bircok arastirmaci gorsel araclarin
bilisselligi destekledigine dair kamtlar bulmustur.
Dijital cagin en 6nemli konularindan biri gorsellerin
kullamimidir ve gorsel iletisime verilen onem giderek
artmaktadir. Gorsel iletisim formlan, herhangi bir
konuda, geleneksel okumanin basarabileceginden ¢ok
daha fazla bilgi tasimaktadir.

infografikler; bilgilerin, analizlerin ve rakamlarin
uzun metinler yerine grafikler ile aktarildigi bir sunum
seklidir. Fikirleri kitleye etkili bir sekilde iletmek
ve izleyicilerin ileti icerigine ilgisini artirmak icin
bilgiler gorsellerle harmanlanir. Verilerin bir bakista
kolayca anlasilmasini, bireylerle iliski kurmayr ve
zor kavramlarin daha kolay idrak edilmesini saglar.
iyi tasarlanmis infografikler hem kisa ve pratik
bilgi saglama potansiyeline sahiptir hem de her
platformdan hizlica yayilma olanagi sunmaktadir.
Bu ozellikleri ile kriz iletisimi icin ideal iletisim
araclaridir (3).

Ulkemizde pandemi hazirlik ve planlamalarina
2004 yilindan itibaren baslanmis, Pandemik influenza
Ulusal Hazirik Plani’nin hazirlanmasi ve kurumlar
arasindaki is birliginin artinlmasi amaciyla, T.C.
Saglik Bakanligi yoneticileri, teknik personeli,
akademisyenler, ilgili alan uzmanlar, ilgili diger
ile birlikte

Bakanlik temsilcileri calisilmis  ve



“Pandemi Hazirlik Plam” tamamlanarak 2006 yilinda
Basbakanlik Genelgesi olarak yayimlanmistir.

Bu plana gére “il Pandemi Planlar” hazirlanmis ve
hazirlanan planlar, ayni yil icinde tiim illerin katildig
“Pandemi Plam Tatbikat1” ile degerlendirilmistir.

2019 yilinda “Ulusal
Hazirlama Komitesi” olusturulmus ve Saglik Bakanlig

Pandemi Hazirlik Plam

temsilcileri, akademisyenler, konu ile ilgili alan
uzmanlart ve ilgili diger Bakanlik temsilcilerinin
katildig1 calistaylar gerceklestirilerek planin son hali
verilmistir.
Cumhurbaskanligi tarafindan onaylanarak
“Kuresel Grip Salgin1 (Pandemi) Genelgesi” olarak
yayimlanmistir. Saglik Bakanliginca hazirlanan diger
kamu kurum ve kuruluslarinin pandemiye yonelik
gorev ve sorumluluklarinin belirtildigi “Pandemik

” o«

influenza Ulusal Hazirlk Plam” “www.grip.gov.tr”
adresinde yayimlanmistir. illerde saglik yoneticileri;
bu plana bagh kalarak il pandemi hazirlik planlarin
giincellemislerdir. Planda; “T.C. Saglik Bakanlig
tarafindan belirlenen Pandemi Siddet Matriksi (PSM)
ve atak hizi gostergelerini kullanarak tim olasiliklar
icin ildeki yatak doluluk oranlari, ventilator ve yogun
bakim ihtiyac sayisi, hasta ve olum sayilan, gerekli
doktor ve personel ihtiyaci hesaplanmis ve en kotu
duruma gore il ve ilce dizeyinde olasi pandemi
senaryolar hazirlanmistir.

31 Aralik 2019 Wuhan’da
kisa sire sonra T.C. Saglik Bakanliginca 10 Ocak

ilk vaka tespitinden

2020 tarihinde Coronaviris Bilim Kurulu kurulmustur.
Tirkiye’de pandemi siireci T.C. Saglik Bakanliginin
kurmus oldugu Pandemi Bilim Kurulu koordinasyonu
ile yonetilmektedir (5).

Acil tiim giincel ve detayli bilgilerin bulundugu ilk
“2019-n CoV Hastalig1 Rehberi” hazirlanarak 14 Ocak
2020 tarihinde https://covid19bilgi.saglik.gov.tr/tr/
sitesinde yayimlanmistir.

Sitede virlsle ilgili detayli bilgilerin yan sira
surekli giincellenen COVID-19 rehberleri, sunumlar,
kitapciklar, afisler, videolar ve ac¢ik hava reklamlar
gibi tum iletisim calismalarina da yer verilmistir.
Rehberler ve giincellemeler, saglik hizmeti sunanlar

icin, tam, tedavi ve izlem konularinda cok yararli
olmustur.

Saglik Bakam tarafindan basin toplantilan ile
hastalikla ilgili istatistiki bilgiler ve giincel durum
hakkinda bilgilendirmeler yapilmaktadir. Ayrica hem
Saglik Bakaninin hem de Bakanligin resmi sosyal
medya hesaplarindan duzenli olarak her gun guncel
istatistiki bilgiler, fotograflar, videolar ve infografikler
paylasilmaktadir (3).

Uzmanlik meslek derneklerinin (Turk Toraks
Dernegi, EKMUD, HASUDER vb.) web sitelerinde
COVID-19 ile ilgili glincel bilgiler paylasilmaktadir (6).

Ankara ili Calismalan

DSO  genel
Ghebreyesus 30 Ocak 2020 tarihinde yeni koronaviris

koordinatori  Tedros Adhonam

salgimini;  “uluslararast 6neme sahip halk sagligi
acil durumu” ilan etmesinin ardindan Ankara ilinde
vatandaslarimizin dogru bilgiye ve saglik hizmetine
ulasabilmesi icin rehberlik etmek ve hizmete
ulasmasin1 hizlandirmak amaci ile gerekli hazirlik ve
diizenlemeler yapilarak 7/24 hizmet sunan merkezler
acilmis ve ilerleyen surec icerisinde glinuin ihtiyacina
gore diizenlenerek gelistirilmistir.

1)  Halk Saglig1 Koordinasyon Merkezi (HASKOM)

2)  Kriz Koordinasyon Merkezi

3) Vaka Takip ve Filyasyon Yonetim Merkezi

4)  COVID-19 Cagn Karsilama Merkezi
1) HASKOM: DSO’niin 30 Ocak 2020 tarihinde yeni
koronaviris salginini; “uluslararast oneme sahip
halk sagligi acil durumu” ilan etmesinin ardindan
vatandaslarimizdan gelen sorulari cevaplamak uzere
28 Subat 2020 tarihinde kurulmustur. Ankara il Saglik
Midirligt bilinyesinde kurulan merkez, hekim ve
diger yardimci saglik personelinin 7 giin 24 saat hizmet
verdigi, ilk giinlerden itibaren vatandaslarimiz, birinci
basamak saglik calisanlarimiz, ilce saglik midurlikleri
personelimizin COVID-19 pandemi sireci ile ilgili soru
ve sorunlarinin ¢cozimine yardimci olmak icin Vaka
Takip ve Filyasyon Yonetim Merkezi kurulana kadar
bir cesit cagr merkezi olarak calismistir. Halen kamu,
Universite ve ozel tiim saglik kuruluslarina koordineli

bir sekilde PCR tiip ve swaplarinin dagitimim yapan
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merkez olarak 7/24 hizmet sunmaktadir. Ayrica il
Saglik Miidiirliigii calisanlarindan isteyenlere PCR testi
icin nazofarengeal suriintii alma hizmeti sunmaktadir.
2) Kriz Koordinasyon Merkezi: Bu merkez, il
Saglik Miidiirligu Acil Saglik Hizmetleri, Halk Sagligi
Hizmetleri, Saglik Hizmetleri ve Kamu Hastaneleri
Baskanliklar1 personelinden olusan 7 gun 24 saat
faaliyet gosteren bir merkezdir. Saha Filyasyon
Ekipleri, Vaka Takip ve Filyasyon Yonetim Merkezi
ve COVID-19 Cagr Karsilama Merkezi tarafindan
bildirilen
gerektiginde temaslilarinin ambulans ile hastaneye

semptomlarn artan pozitif vakalarin,

sevk surecinin yurutilmesi icin koordinasyonu
saglamaktadir.

3) Vaka Takip ve Filyasyon Yonetim Merkezleri:
Pandemi baslangicinda 6nce il Saglik Mudiirligii Halk
Sagligi Hizmetleri Baskanligi biinyesinde, 01 Eylil
2020 tarihi itiban ile tiim ilce Saglik Miidiirliiklerinde
kurularak hizmet sunan merkezlerdir.

Merkez calisanlan; pozitif vaka olarak Halk
Saglig1 Yonetim Sistemi (HSYS) ekraninda gordiikleri
kisi ile en kisa surede iletisime gecerek, oncelikle
saglik durumu hakkinda (ozellikle ates ve solunum
semptomlart acisindan) bilgi alisverisi yapmakta,
HSYS ekraninda gordikleri aile temasli bilgilerinin
dogrulugu, onlarin disinda kimlerle temas ettigi, varsa
isyeri temaslilarin1 sorarak HSYS’ye eklemektedir.
Gerekli durumlarda hastanin hastaneye gitmesi icin
ambulans gonderilecegini soyleyerek bulundugu
adresi giincellemektedir.

Temaslilar belirlenirken; vakalarin semptomlarinin
ortaya ¢tkmasindan onceki 7 giinde temasli oldugu
kisiler tespit edilmekte ve 14 giin boyunca takip
edilmesi icin HSYS’ye bilgileri girilmektedir.

Bu kapsamda Ilce Saglik Miidiirliiklerince 24 Nisan
2020 tarihi itibariyla hekim, hemsire ve diger saglik
personelinden olusan 3’er Kkisilik “Saha Filyasyon
Ekipleri” olusturularak sahada vaka ve temasl
filyasyonu calismalan yirttilmektedir.

“Saha

ve temaslilan evlerinde ziyaret ederek vakanin

Filyasyon Ekipleri”, pozitif vakalan

saglik durumunu degerlendirmekte ve ilaclarim
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vermektedir, yakin temaslilardan PCR testi icin 6rnek
almaktadir. Ayrica ihtiyac halinde arayabilmeleri
icin cagr merkezinin telefon numarasinin yazili
oldugu bilgilendirme brosiirii ve ilaclarin doz brostiri
aciklama yapilarak verilmektedir.
Bakanligimizca hazirlanan GPS tabanli mobil
uygulama “Filyasyon ve izolasyon Takip Sistemi”
(FITAS) ile iilke genelinde hizmet sunan tiim saha
filyasyon ekiplerinin cep telefonlarina bulunduklan
yere en yakin pozitif vaka ve temaslilar bildirilerek
etmeleri ve sisteme

takip yapmalari

saglanmaktadir. Hangi ekibe hangi pozitif vaka ve

giris

temaslilarin atandig1 uygulamada goriilmektedir.

Mekansal Is Zekast (MiZ) sistemiyle filyasyon
ekipleri, pozitif vakalar ve temaslilarini dijital harita
uzerinden takip edebilmekte ve ekipler vakaya
yonlendirilebilmektedir. ilce Saglik Miidiirliiklerinde
filyasyon sureci ilk olarak koordinasyon merkezinde
baslamakta ve bu merkez HSYS, MIZ ve FiTAS
uygulamalarin1 entegre sekilde kullanmaktadir. MiZ
sistemi merkezde bulunmakta ve sahadaki ekipleri
yonlendirmektedir.

FITAS ile alinan bilgiler, entegre sistemler
olan HSYS ve Aile Hekimligi Bilgi Sistemine (AHBS)
aktarilmaktadir. AHBS’ye aktarilan bilgiler vaka ve
temaslinin kayitli oldugu aile hekimi tarafindan
incelenmekte ve 14 giin boyunca periyodik olarak
telefonla aranip saglik durumu hakkinda bilgi
alinmaktadir.

02 Ekim 2020 tarihi itiban ile FITAS lizerinden,
ilce damsman hekimleri vaka ve temaslilara
e-Rapor diizenleyebilmektedir. izolasyondaki vaka
ve temaslilarin istirahat raporlarinin olusturulmasi
FITAS-SGK entegrasyonuyla saglanmistir. Olusturulan
istirahat raporlari SGK tarafindan onaylandiginda
SMS’i
vatandaslar, raporlarina e-Nabiz ve e-Devlet Kapisi

kisilere bilgilendirme gonderilmekte ve
uzerinden erisebilmektedir.

COVID-19 semptomlarinda degisiklik olan vaka
veya temaslilar, telefon ile aile hekimi ya da filyasyon
sirasinda verilen brosiirde yazili cagr merkezine

ulasarak durumunu anlatmakta tedavi takip ekibinin



degerlendirmesi sonucu gerekli goriilirse “Kriz

Koordinasyon Merkezi” tarafindan ambulans ile
hastaneye sevki saglanmaktadir (11,12).
4) COVID-19 Cagn

Filyasyon yapilan pozitif vakalar ve temaslilan

Karsilama  Merkezi:

vatandaslarimizdan gelen sorulari ve talepleri
karsilamak uzere “03125521400” numarali santral
ile 7/24 hizmet sunan COVID-19 Cagn Karsilama
Merkezimiz, il Saglik Miidiirliigii Halk Sagligi Hizmetleri

Baskanlig1 biinyesinde yer almaktadir.

Bu merkezde vardiya usuli calisan 200
civarinda (aylara gore say1 degisebiliyor) personel
gorevlendirilmistir. Cagri  merkezi personelimiz;

Bakanligimiz ve COVID-19 Bilim Kurulu tarafindan
yapilan rehber giincellemeleri dogrultusunda, ginliik
toplantilarla bilgilendirilmekte, yazili algoritmalar
dogrultusunda telefonla arayan vatandaslarimizla
iletisim kurarak sorularn cevaplamakta ve c¢ozim
bulmaktadir.
Amag

Bu calismada, 30 Ocak 2020
koronavirus salginini;

tarihinde yeni
“uluslararast oneme sahip
halk sagligi acil durumu” ilan etmesinin ardindan
Ankara il Saglik Mudirliigii biinyesinde kurulan
ve vatandaslanmizdan gelen sorulari cevaplamak
lzere ve 7 gilin 24 saat hizmet veren Cagn
Karsilama Merkezinin siirec yonetimine katkisinin

degerlendirilmesi amaclanmistir.
GEREC ve YONTEM

Tanimlayic1  tipte olan calismamizin  verileri
01 Ocak 2021-31Aralik 2021
toplanmis ve istatistiksel degerlendirme say1 ve

tarihleri arasinda
ylzde dagiimlar Google Drive yazilim raporlari ile
yapilmistir. Elde edilen verilerin degerlendirilmesinde
frekans, yiizde, oran olarak tanimlayici istatistiksel
yonden degerlendirilmistir.

Ankara Il Saglik Midurligii COVID-19 Cagn
Karsilama Merkezi 15 Mart 2020 tarihinde kurulmustur,
telefon numaras1 0(312)55214 00’dir. COVID-19 pozitif
ve temasli olan kisilerin COVID-19 hastaligi ile ilgili

soru ve sorunlarina ¢o6zim bulmak, damsmanlik
ilgili
edilmesi gereken vakalarin sevkini saglamak lzere

vermek, sorunlari mercilere iletmek, sevk

calismalarina devam etmektedir.

Ankara Il Saglik Mudirligli COVID-19 Cagn
Karsilama Merkezine gelen cagrilar pop-up sistemi
ile karsilanmakta olup otomasyon sistemine kayit
edilmektedir, gun sonunda raporlama icin otomasyon
kismindan  veriler

raporlama alinarak  Google

Cagn
personeli cagrilar pop-up sistemi (cagr1 merkezi 6zel

Drive’daki rapor bolumine eklenmektedir.
yazilim) (bilgisayara yuklenen 6zel yazilim sayesinde
telefon gorusmeleri yapilmakta ve gorusmeler kayit
altina alinmaktadir) uzerinden karsilamakta vaka ya
da temasliya ait bilgiler HSYS’den kontrol edilmekte
cagrnin bilgileri cagn merkezi icin gelistirilen 6zel
bir yazilim olan www.otomasyon.asm.gov.tr sistemine
girilmektedir, gerektiginde taleplerin ivedilikle
gerceklestirilmesi icin ilce saglik midirliiklerine
sistem Uzerinden iletilmektedir.

Sevk gereken durumlarda sevk bilgileri hasta takip
sistemine (HTS) girilmektedir, HTS cagrn merkezine
ozel olarak hazirlanmis sevk yazilim programidir.
Vaka sevk bilgileri sisteme girilince COVID-19 Kriz
Koordinasyon Merkezi ve 112 Acil Saglik Hizmetleri
nobetci personeli, vaka ile hemen iletisime gecerek
sevk organizasyonunu gerceklestirmektedirler. Cagr
merkezinde gorevli personel, damsman hekimlerle
koordineli olarak calismaktadir, gelen cagrilardan
sevk gerektiren durumlarda karari danisman hekimler
vermektedir.

Bu calismada, COVID-19 pandemisi

ulkemizde olusturulan Bilim Kurulunun tavsiyeleri

nedeniyle

ile T.C. Saglik Bakanligi Halk Sagligi Genel Midirligi

tarafindan  hazirlanan rehberler dogrultusunda
strecin yonetimi ve halkin bilgilendirilmesi amaciyla
7 giin 24 saat hizmet sunan Ankara il Saglik Muduirliigi
COVID-19  Cagn 01/01-
31/12/2021 tarihleri arasinda sundugu hizmetlere
COVID-19  Cagn

Merkezinin yaziim raporlar degerlendirilmistir.

Karsilama Merkezinin

yonelik hazirlanan Karsilama
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Arastirmanin yapilmasi ve verilerin
kullamlabilmesi icin “Ankara il Saglk Miidiirliigu,
Halk Saglig1 Hizmetleri Baskanligi, Birinci Basamak
Saglik Hizmetleri Alaninda Yapilacak Olan Arastirma
Taleplerini Degerlendirme Komisyonu” tarafindan
gerekli degerlendirme yapilmis, 05/11/2021 tarih
ve 00151483151 barkod numarali arastirma ve
03/12/2021 tarih ve 00153549404

barkod numarali sunum izni, 03/02/2022 tarih ve

sunum izni,

00158101208 barkod numarali yayin izni verilmistir.

incelendiginde; 08.00- 17.00 saatleri arasi gelen cagn
sayis1 486.955 (% 66,09), 17.00- 08.00 saatleri arasi
gelen cagn sayis1 249.813 (% 33,01) olup toplamda
736.768 vatandasimizin sorularina ¢ozim bulunmaya
calisitmisti. 2021 yili icinde en fazla cagr Nisan
ayinda (% 18,24) gerceklesmistir (Tablo 1).

Gelen cagrnilardan  durumu acil  olarak
degerlendirilen 18.514 vaka ambulans ile hastanelere

sevk edilmistir (Tablo 2).

Arayan kisilerin % 34’0 temasli, % 39’u pozitif

BULGULAR vakaydi, % 25,39’u temasli olma ihtimali veya
COVID-19 benzeri semptomlar nedeniyle PCR testi
Filyasyon ekiplerinin  pozitif ~vakalara ve yaptirmalarina gerek olup olmadigi, nerede test

temaslilarina yaptiklar ev ziyaretinde ihtiyac halinde
arayabilmeleri icin verdikleri 7/24 hizmet sunan cagn
merkezimizin telefon numarasina vatandaslarimiz
yogun ilgi gostermektedir.

COVID-19 Cagn Karsilama Merkezine 01 Ocak-
31Aralik 2021 tarihleri arasinda gelen cagri sayisi

yaptirabilecekleri sorularina cevap aramakta, toplam
%28,84’U ise COVID-19 konusunda guincel bilgiler ve
klinik seyir hakkinda bilgi talebinde bulunmaktaydi,
aramalann % 5’i ise COVID-19 asilan ile hakkinda
bilgi alma amaciyla gerceklesmistir (Tablo 3).

Tablo 1. Ankara il Saglik Midiirliigii Cagn Karsilama Merkezine gelen aramalarin aylara ve giin icindeki saatlere gére
dagilimi, (2021)

08.00- 17.00
Saatleri Arasi

17.00- 08.00

k(00 1770 Saatleri Arasi

17.00- 08.00

2021 Yih Calisan Personel Saatlerj Arasi Calisan Personel Saatlerj Arasi Toplam Cagr1 Sayisi
Sayis) Gelen Cagri Sayisi Saytst Gelen Cagr Sayis1
Ocak 165 11.081 70 6350 17431
Subat 165 11.278 65 5453 16731
Mart 170 25.430 70 14.269 39.699
Nisan 170 86.119 80 48.285 134.404
Mayis 165 29.004 85 17.328 46.332
Haziran 170 22.180 85 11.166 33.346
Temmuz 145 22.320 65 11.623 33.943
Agustos 135 79.810 60 39.011 118.821
Eyliil 135 78.999 55 38.551 117.550
Ekim 145 58.726 60 28.284 87.010
Kasim 110 36.096 50 17.074 53.170
Aralik 103 25.912 51 12.419 38.331
Toplam 486.955 249.813 736.768
1 66 Turk Hij Den Biyol Derg



Tablo 2. Durumu acil olarak degerlendirilen ve sevk edilen vakalar (2021)

2021 Yih Sevk Sayisi %
Ocak 359 1,93
Subat 1078 5,79
Mart 2651 14,26
Nisan 3299 17,74
Mayis 1550 8,33
Haziran 926 4,98
Temmuz 789 4,24
Agustos 2387 12,84
Eylil 2161 11,62
Ekim 1583 8,51
Kasim 1084 5,83
Aralik 722 3,88
Toplam 18.589 100,00

Tablo 3. Ankara il Saglik Miidiirliigii Cagn Karsilama Merkezi aramalarinda en sik sorulan sorular ve talep edilen konular,

(2021)
Talep Edilen Konular Kisi Sayisi %
PCR testi yaptirma talebi 187.054 25,39
PCR testi sonucu 6grenme 26.699 3,62
Filyasyon ekibi talebi 74.320 10,08
COVID-19 konusunda bilgi talebi 150.672 20,45
Semptomlar ve klinik seyir hakkinda sorular 61.851 8,39
ilaclarin kullamm 25.243 3,42
COVID-19 asis1 hakkinda sorular 16.794 2,28
Karantina siireci ile ilgili sorular 110.820 15,04
ihbar 1423 0,21
Diger 81.892 11,12
Toplam 736.768 100
TARTISMA kolay olmaktadir. internetteki bilgi akisinin ise ne

infodemi terimi bir salgin sirasinda ortaya cikan,
bazilar dogru, bazilar yanlis olan ve viriis gibi hatta
ondan daha hizli yayilan ve DSQ’yii zora sokan biiyiik
bilgi toplulugu olarak tanimlanmaktadir. COVID-19
pandemisi ile beraber onem kazanan bir kavramdir.
internet erisiminin cok yaygin oldugu giiniimiizde,
saglik alaninda da her tiirli bilgiye erismek oldukca

derece dogru ve giivenilir oldugu tartismalidir (6).
Salgin doneminde bireylerin bilgi alma sirecleri
salginla micadeleyi etkileyecek kadar kritik bir rol
oynamistir. Bu nedenle DSO salgin hastalik anlamina
gelen “pandemi” kelimesinden esinlenerek urettigi
bir kavram olan “infodemi” karsisinda dikkatli
olunmasi gerektigini belirtmistir. Yanlis bilginin
yayilimi yeni bir olgu degildir ancak DSO tarafindan
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nitelendirildigi gibi “infodemi”, yasanan pandemi
surecinde onem kazanmistir (7).

DSO genel direktorii  Tedros  Adhonam
Ghebreyesus’un,14-16 Subat’ta diizenlenen 2020
Miinih Givenlik Konferansi’nda yaptigi “biz sadece
bir pandemiyle degil ayn1 zamanda bir infodemiyle
de savasiyoruz” aciklamasi ile birlikte, COVID-19
pandemisi esnasinda “infodemi” kuresel dizeyde
gindeme gelen bir kavram olmustur (8).

Evlerine kapanan insanlar, internet baglantisi
ve elektronik medya sayesinde salgin hakkindaki
bilgilere kolay erisebildiler ve yine aym kolaylikla
da bu bilgileri yayabildiler. Yanlis haberlerin, komplo
teorilerinin ve tip dis1 tedavilerin endise verici bir
oranda paylasildigi bir ortamda baska bir kavram
daha karsimiza cikiyor; kiresel “infodemic” (yanlis
bilgilendirme salgini). Sosyal medya ve diger kitle
iletisim araclan araciigiyla COVID-19’dan daha hizl
yayilan infodemi, insanlarin yanlis ve dogru bilgileri
ayirt etmesini de zorlastirmaktadir (9).

Ozellikle pandeminin ilk aylarinda sosyal medya
platformlan, televizyon, radyo ve gazeteler gibi
geleneksel kitle iletisim araclar araciigiyla yanlis
bilgilerin tim dinyaya hizla yayilmasi anlamina
gelen infodemi, insanlarin panik, korku duygularyla
saglik profesyonellerinin  onermedigi davranislar
sergilemesine neden olmaktaydi (10).

Yalan haber, yanlis haber ve komplo teorileri
sosyal medya doneminde cep telefonlarinin
gonderme hizinda yayilmakta ve insanlan yanlis
bilgiye, endise ve panige yonelterek pandeminin
seyrini kotl etkilemektedir. Saglik otoritelerinin
sozlerini  degistiren veya bilime dayanmayan,
kaynag1 belli olmayan uygulamalan otoritelerin
agzindan ¢ikmis gibi gosteren cogu ilgi, endise, panik
uyandiran haberler farkli gruplar uzerinden siklikla
WhatsApp, Twitter, Instagram, YouTube vs. sosyal
medya Uzerinden servis edilmektedir.

Cogu insan bir sosyal medya yan etkisi olan
paylasma diirtiisii ile gelen bilginin nereden geldigini,
dogru olup olmadigini kontrol etmeden hemen
paylasmaktadir (8).

DSO, 4 Ocak 2020 tarihinde konuyla ilgili ilk sosyal
medya mesajini, 5 Ocak’ta ise ilk teknik raporu
yayinlamis ve kiresel medya ile paylasmistir. 10
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Ocak 2020 tarihinde internet sitesinde o anda virus
hakkinda bilinenlere dayanarak, potansiyel vakalarin
nasil tespit edilecegi, test edilecegi ve yonetilecegi
konusunda tum llkelere tavsiye ile birlikte kapsamli
bir teknik rehberlik paketi sunmustur. DSO’niin
sayfalarinda virlisten korunmanin yollan, konuyla
ilgili mitler, sikca sorulan sorular, durum raporlar ve
virusle ilgili detayli bilgi yer almaktadir.

Pandemi siiresince siklikla basin toplantilan
diizenlenmis ve kayitlar web sitesinde
yayinlanmistir (https://www.who.int/health-topics/
coronavirus#tab=tab_1). Ayrica hastalik hakkinda
bilgilendirici cevrimici cesitli raporlar ve calismalar
hazirlanmstir.  (https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/strategies-and-
plans). Bunlarin yan1 sira resmi sosyal medya
hesaplarindan, fotograflar, videolar ve infografikler
gibi bilgilendirici, egitici icerikler yayinlanmistir (8).

insanlar 35 bin yil énce magaralarin duvarlarina
resim cizmeye baslamistir  Gunumuzde halen
insanlar cocukluk donemlerinde vyazidan oOnce
resimle kendilerini ifade etmektedirler. Bu arkaik
aliskanliklardan dolay1 resimler her zaman etkili bir
iletisim yolu olmustur ve gorsel olarak verilen bilgi
buyuk bir iletisim guciine sahiptir.

Yillar icinde bircok arastirmaci gorsel araclarin
bilisselligi destekledigine dair kantlar bulmustur.
Dijital cagin en onemli konularindan biri gorsellerin
kullanimidir ve gorsel iletisime verilen onem giderek
artmaktadir. Gorsel iletisim formlar, herhangi bir
konuda, geleneksel okumanin basarabileceginden
cok daha fazla bilgi tasimaktadir.

infografikler; bilgilerin, analizlerin ve rakamlarin
uzun metinler yerine grafikler ile aktarildigi bir sunum
seklidir. Fikirleri kitleye etkili bir sekilde iletmek
ve izleyicilerin ileti icerigine ilgisini artirmak icin
bilgiler gorsellerle harmanlanir. Verilerin bir bakista
kolayca anlasilmasini, bireylerle iliski kurmayr ve
zor kavramlarin daha kolay idrak edilmesini saglar.
lyi tasarlanmis infografikler hem kisa ve pratik
bilgi saglama potansiyeline sahiptir hem de her
platformdan hizlica yayilma olanagi sunmaktadir.
Bu ozellikleri ile kriz iletisimi icin ideal iletisim
araclaridir (3).

infodemiyi en aza indirmek icin giincel, bilimsel



kaynaklara dayali, eksiksiz, giivenilir bilgiler (dijital,
gorsel veya yazili) her zaman erisilebilir olmalidir.

DSO onderliginde; “COVID-19 Pandemi Siirecinde
infodemi  Yonetimi”  konusunda  30/06/2020-
16/07/2020 tarihleri arasinda dizenlenen |.
infodemiyoloji Konferansinin (1st WHO Infodemiology
Conference) en onemli c¢iktist olarak infodemi
yonetiminin dayanmasi gereken 5 temel alan “1)
kanit1 tanimlamak, 2) bilimi ve bilgiyi kullanilabilir
hale getirmek, 3) pozitif eylemi yayginlastirmak ve
gliclendirmek, 4) etkiyi olcmek, 5) koordinasyon ve
yonetim” acikca tammlandi ve bu alanlara yonelik
micadele edilmesi gereken konular belirlenerek
mucadelenin yol haritas1 ayrintili sekilde belirlenmis
oldu (8).

Ankara ilinde saglik kurum ve kuruluslarinin
glincellenmis pandemi hazirlik planlari kapsaminda
yatakli tedavi kurumlannin “pandemi hastanesi”
yaklasim ile ikinci ve Ucuncu basamak hizmet
sunumu devam ederken bir yandan da birinci basamak
saglik hizmetleri dahilinde salgin kontroliine yonelik
olarak sahada vaka bulma ve temasli takibi amaciyla
“filyasyon calismalan” planlanmis ve basaryla
yuritulmastir (11).

Ankara ili genelinde, pandeminin basindan
itibaren, T.C. Saghik Bakanligi COVID-19 Rehberi,
Hifzissthha il Kurulu Kararlar ve il Pandemi Kurulu’nun
kararlarinin giincel takibinin saglik calisanlarimizca
dikkatle yapilmasi, alinan genis kapsamli onlemlerin
etkin uygulanmasi, yapilan siirveyans ve filyasyon
calismalan pandemi ile mucadelede bizleri giclu
kilmistir (12).

Calismamizda; Ankara il Saglk Midiirligi
biinyesinde kurulan ve vatandaslanimizdan gelen
sorularn cevaplamak lizere ve 7/24 hizmet veren
Cagn Karsilama Merkezinin siire¢ yonetimine katkis
acikca gorulmektedir.

Filyasyon ekiplerinin  pozitif vakalara ve
temaslilarina yaptiklari ev ziyaretinde ihtiyac halinde
arayabilmeleri icin verdikleri 7/24 hizmet sunan ¢agn
merkezimizin telefon numarasina vatandaslanmiz
yogun ilgi gostermistir.

Merkezimiz pandeminin en etkin oldugu 01 Ocak-
31Aralik 2021 tarihleri arasinda 736.768 cagriyi
karsilamis, PCR pozitif ya da temasli vatandaslarnimiz

COVID-19 konusunda giincel bilgiler ve Kklinik
seyir hakkinda guncel bilgilere 7/24 saat ulasmis,
damsman hekimler tarafindan durumu acil olarak
degerlendirilen 18.514 vatandasimizin 112 Acil
Saglik Hizmetleri ambulanslan ile en kisa siirede
hastanelere sevki saglanmistir.

Khatiwada ve arkadaslarinin Nepal’de yaptig
calismada, ilac damsma merkezlerinin  (Drug
information Centers “DICs”) COVID-19 ve bununla
iliskili komplikasyonlar hakkinda giivenilir bir giincel
ve tarafsiz bilgi kaynagi oldugu ve DIC araciligiyla
hastaligin onlenmesi ve tedavisi hakkinda dogru
bilgiler iletilebilecegi belirtilmistir.

DIC binyesinde genellikle eczacilar ve/veya
klinik eczacilar/farmakologlarin gorev yaptigi, DIC
hizmetlerinin halk tarafindan daha iyi kullanilmasiicin
kronik komorbid hastaliklar ilac yonetimine ek olarak
COVID-19 evde bakim hakkinda bilgi ve psikolojik
tavsiyeler ile hastalarin sagliginin yonetimine dahil
edilmesinin 6nemini vurgulamislardir (13).

Kristen ve arkadaslarinin Amerika Birlesik
Devletleri’nde vyaptigi calismada, giinlimiizde
pandemilere yanmit vermenin de zamana gore
degistigi, icinde bulundugumuz sosyal medya caginda
halkin risk algisin1 destekleyerek uzmanlara bircok
avantaj sunabilecegi gibi yanlis bilgilendirmelere
de neden olabileceklerinden so6z etmistir (14).
Pandemilerin dinamik dogasi, uzmanlarin ve kamu
gorevlilerinin hem tehlikenin hem de ofkenin farkli
yonlerini ele almalari gerektigini, klinisyenler ve halk
sagligi uzmanlarinin sosyal medyayi etkili mesajlar ile
hizli bir sekilde kullanarak yanlis mesajlarin onuine
gectikleri zaman halkin anlamakta zorlandiklan,

celiskili ve yanlis bilgileri dogru bilgilerle
degistirilebileceklerinden s6z etmektedir.
Amerika  Birlesik  Devletleri’nde  COVID-19

salgininda uzun sure belirsizlikler nedeniyle halkin
ofkesinin yiiksek oldugunu, DSOve hastalik kontrol
ve onleme merkezinin (Centers for Disease Control
and Prevention), gelistirdigi kilavuzlarla; halk
bilgilendirmek ve korkuyu azaltmak icin acik, basit
ve uygun etkili iletisim gelistirecek mesajlar ile kamu
kitlesinin ihtiyaclarina yonelik empatik, sefkatli,
seffaf ve dirist yaklasimin 6nemli oldugunu, halkin
risk algisin1 hafifletme ihtiyacina etkili bir ses olmak
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ve hayat kurtarmak icin kolektif davramslarin halk
sagligi uzmanlan icin kritik 6neme sahip oldugunu
belirtmislerdir (14).

Sonuc olarak; COVID-19 pandemisi diinyanin yeni
karsilastigi bir bulasic1 hastalik durumudur. Boyle
zamanlarda sirecte bir belirsizlik mevcuttur. Bu
belirsizligi de ancak dogru bir kriz iletisimi ile ve
yerinde mudahaleler ile asmak mumkindur.

Olaganiistii durumlar, salginlar ve pandemilerde
saglik yoneticileri ve profesyonellerince; diinya
ve llkenin saglik otoriteleri tarafindan hazirlanan

ETiK KURUL ONAYI

* Bu ¢calisma, Etik Kurulu onay1 gerektirmemektedir.

CIKAR CATISMASI

giincel rehberler dogrultusunda halki (saglikli,
temasl, hasta) acik, basit ve uygun etkili iletisim
kurarak olabildigince standart yaklasim ile dogru
bilgilendirmesi oldukca onemlidir ve kamita dayali
olmayan uygulamalarnn onine gecmek icin yol

gostericidir.
Ankara il Saglk Miidirligii olarak bu
merkezlerimizle vatandaslarirmzin  guniun  her

saatinde ulasarak sozel iletisim yoluyla dogru bilgiler
edinmesine katki saglanmaya calisilmaktadir.

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Health promotion model of COVID-19 prevention and control
behavior: A mixed methods study
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ABSTRACT

Objective: Lack of health promotion to eradicate
coronavirus disease 2019 (COVID-19) remains a major
issue in 2021. COVID-19 cases in Indonesia are the
highest in Southeast Asia. Effective promotion models
for prevention and control of COVID-19 (PCCOVID-19)
in all areas are needed. This study aims to examine
the selected health promotion models for preventing

COVID-19 escalation.

Methods: This study used a mixed methods
approach, including a survey to collect quantitative
data and focus group discussions (FGDs) to elaborate
on qualitative data. The study was conducted between
166

respondents living in Boyolali-Central Java, Indonesia.

July and September 2021, which included
Several questions used in the survey and FGDs were
designed based on the health belief model (HBM),
social cognitive theory (SCT), and social support model

(SSM).

Results: Approximately 92% of the survey

participants completed the online questionnaires,

OZET

Amac: 2019’da ortaya cikan yeni koronaviris
hastaligim (COVID-19) ortadan kaldirmak icin gelistirilen
“Sagligin  Tesviki ve Gelistirilmesi” projesindeki
eksiklikler, 2021’de onemli bir sorun olmaya devam
ediyor. Gilineydogu Asya’da COVID-19 vaka sayisi en
yiiksek olan iilke Endonezya’dir. Tim alanlarda COVID-
19’un onlenmesi ve kontrol edilmesi (PCCOVID-19) icin
etkili tamtim modellerine ihtiyac vardir. Bu calisma,
COVID-19’un tirmanmasini 6nlemek icin secilen “Sagligi

Gelistirme” modellerini incelemeyi amaclamaktadir.

Yontem: Bu calismada, nicel verileri toplamak lizere
yapilan bir anket ve dahi nitel verileri detaylandirmak tizere
yurutilen “Odak Grup Tartismalan” (FGD’ler) dahil olmak
Uzere bir tur ‘Karma Yontem’ yaklasim kullanmlmistir. Bu,
Endonezya’nin Boyolali- Central Java kentinde yasayan 166
katiima ile gerceklestirilen bir calisma olup Temmuz ve
Eyllil 2021 aylan arasinda gerceklestirilmistir. Bir diger sz
konusu olan ankette ve FGD’lerde kullamlan birkac soru,
“Saglik Inanc Modeli” (HBM), “Sosyal Bilissel Teori” (SCT) ve

“Sosyal Destek Modeli” (SSM) temel alinarak tasarlanmistir.
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while eight informants joined the FGD. The whole path
analysis model described 53% of the variables that
correlated with PCCOVID-19 behavior. The available FGD
data indicated that HBM at the individual level is crucial
for COVID-19 task force and healthcare workers for
promoting a protective behavior during the pandemic.
SCT can be applied to understand the intention of
PCCOVID-19 behavior at an interpersonal level. At the
community level, social support plays an important
role in providing assurance to enhance the PCCOVID-19

behavior.

Conclusion: Applying the HBM, SCT, and SSM
constructs, can optimize the PCCOVID-19 behavior.
Perceived susceptibility, observational learning,
outcome expectations, instrumental and emotional
support were directly and significantly correlated with
PCCOVID-19 behavior, whereas perceived susceptibility
and barriers had an indirect significant correlation with
PCCOVID-19 behavior through cues to action variables.
These findings can be used by healthcare workers,
especially COVID-19 task force to develop health
promotion methods and interventions to enhance the

PCCOVID-19 behavior.

Key Words: COVID-19, health promotion, health

belief model, social cognitive theory, social support

Bulgular: Anket orneklerinin yaklasik %92’sini ¢evrim
ici anketler olustururken sekizinin ise bilgi kaynagi FGD’ye
aitti. Tum yol analizi modelleri, PCCOVID-19 davranisiyla
iliskili degiskenlerin %53’Unii tammladi. Mevcut FGD
verileri, bireysel diizeyde HBM’nin COVID-19 gorev giicu
ve saglik calisanlan icin pandemi sirasinda koruyucu bir
davranis modeli tesvik etmenin ¢ok Snemli oldugunu
PCCOVID-19 davramisimin  niyetini

arasi diizeyde anlamak icin SCT uygulanabilir. Bu ise

gostermistir. kisiler
topluluk diizeyinde, sosyal destekli PCCOVID-19 davranisim

gelistirmek icin glivence saglamada 6nemli bir rol oynar.

Sonuc: HBM, SCT ve SSM yapilarinin uygulanmasi
PCCOVID-19 davramsim optimize edebilir. Algilanan
duyarlilik, gozlemsel 6grenme, sonuc beklentileri,
aracsal ve duygusal destek, PCCOVID-19 davranisi
ile dogrudan ve onemli olclide iliskiliyken; algilanan
duyarlilik ve engeller, eylem ipuclarnn degiskenleri
araciigiyla PCCOVID-19 davramsi ile dolayli olarak
anlamli bir iliskiye sahipti. Bu bulgular saglik calisanlan
tarafindan -ozellikle COVID-19 boluminde calisan
gorevliler tarafindan- sagligi

ve PCCOVID-19

gelistirme yontemleri

davranisini  gelistirmeye yonelik

mudahaleler gelistirmek icin kullanilabilir.

Anahtar Kelimeler: COVID-19, sagligi gelistirme,
saglik inang modeli, sosyal bilissel teori, sosyal destek

modeli

model
INTRODUCTION
The coronavirus disease 2019 (COVID-19)

pandemic is a significant and urgent threat to
global health. Moreover, the second wave of the
COVID-19 pandemic occurred in numerous continents
and started differently; some European countries
experienced the second wave from late summer or
early autumn in 2020 until early January 2021, while

Turk Hij Den Biyol Derg

the Asian countries experienced it around the second
to third semester of 2021 (1-3). During the second
wave, the spread of COVID-19 increased and expanded
in numerous cities in Indonesia, with the number of
cases and deaths continuing to rise. This situation
had a negative impact on the political, economic,
social, cultural, defense, and security aspects, as
well as the welfare of the people in Indonesia (3). The
prevention and control of COVID-19 (PCCOVID-19) still



relies on the national policies and has not sufficiently
empowered the community; has a top-down nuance
(from top to bottom) and uses a minimum bottom-up
approach; has not effectively empowered personal,
interpersonal, and communal PCCOVID-19 behavior,
with cadres as the driving force. The cadres are being
trained by the health care workers in a short period
of time. Considering that most of the health care
workers, including cadres or COVID task force, are
working in a vulnerable area, hence the PCCOVID-19
behavior needs to be maintained carefully (4).

Boyolaliis one of the cities in Central Java province,
which has the third highest number of COVID-19 cases
during the 2-year pandemic period (3). The Boyolali
District Health Office is responsible for carrying out
regional government affairs in the health sector. This
health office has several missions, namely, optimizing
complete health services; improving the quality of
health resources; improving the early warning system
for disease prevention, strengthening the effective,
efficient, and accountable health management;
increasing preventive/promotional efforts to create
a clean, healthy, and independent living culture in
the community; and mobilizing partnerships and
community participation (5).

In order to tackle the second wave of COVID-19 or
prevent the third outbreak, certain health promotion
activities that involve and empower the community
are urgently needed. The health belief model (HBM)
is the first theory in the field of health that is related
to health behavior and can be used to explain
preventive behaviors and responses to disease at
the individual level (6). Social cognitive theory (SCT)
can be used for analyzing health behaviors at the
interpersonal level, while the social support model
(SSM) is suitable for analyzing health behavior at the
community level. Hence, this study aimed to build
a health promotion model of PCCOVID-19 behavior,
based on a comprehensive analysis at the individual,
interpersonal, and community levels of PCCOVID-19
behavior.

MATERIAL and METHOD

This study used both surveys as quantitative
research methods and focus group discussions
(FGDs) as qualitative research methods. Data were
collected between July and September of 2021. The
Central Java province has the third highest number
of confirmed COVID-19 cases; hence, this research
targeted one of the cities in Central Java province,
Boyolali, as the research location.

The questionnaire used to conduct the survey
and FGDs were developed based on the HBM theory,
SCT, and SSM. The questionnaire based on the
HBM theory consists of five constructs: perceived
susceptibility (six items), perceived severity (seven
items), perceived benefits of action (six items),
perceived barriers to action (12 items), and cues to
action (11 items). The four key dimensions of the SCT
as follows: self-efficacy (five items), observational
learning (five items), outcome expectations (four
items), and behavioral capability (three items). The
three constructs related to the SSM were as follows:
instrumental support (three items), informational
support (three items), and emotional support (four
items). Moreover, seven items related to the behavior
aspect of PCCOVID-19 were also included in the
survey.

Participants

Only adult participants were included in the
survey: members of the COVID-19 task force,
healthcare workers, and common citizens who were
On the
contrary, FGDs only included the members of the
COVID-19 task forces only (who were on duty for at
least six months).

not included in the two previous groups.

Data collections and analysis

Data were collected between July and August
2021 using Google forms for the survey. The purposive
sampling was used through the distribution of online
questionnaire links using the WhatsApp application to
participants who livedin Boyolali. The minimum sample
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size was 30 (7). As for the FGD, a zoom meeting was
held on September 4, 2021, among the researchers
and the COVID-19 task force members from three
districts in Boyolali. To obtain the quantitative data,
univariate analysis, chi-square test, and path analysis
as the chosen multivariate analysis, were performed.
Then, a qualitative analysis was performed based on
the FGD results. The FGD results were transcribed,
and coding, and

clustering, thematic labelling,

interpretation were performed.

The study was approved by the Sebelas Maret
University, Faculty of Medicine Research Ethics
Committee (Date: 21.05.2021 and Number: 41/
UN27.06.6.1/KEP/EC/2021). Prior to the study, an
online informed consent form was also provided at the
beginning of the questionnaire for each participant.

RESULTS

Quantitative analysis

92% (N= 153)
for quantitative analysis.

questionnaires were eligible
Based on the results
of the univariate analysis (Table 1), 53.6% of the
respondents were women, 47% were COVID-19 task

Table 1. Participant characteristics (n=153)

force members, 52.9% were civilians, 60.1% were
aged > 40 years, and 86.9% were married.

Table 2 describes the correlation between each
independent variable and the PCCOVID-19 behavior.
Perceived susceptibility (p 0.004), perceived severity
(p 0.005), cues to action (p 0.003), observational
learning (p 0.006), outcome expectations (p 0.022),
informational support (p 0.000),
support (p 0.000) had significant correlations (p<0.05)
with the PCCOVID-19 behavior.

and emotional

Based on the path analysis results (Table 3),

perceived susceptibility, observational learning,
outcome expectations, instrumental support, and
emotional support had a direct significant correlation
with PCCOVID-19 behavior. Meanwhile, perceived
susceptibility and perceived barriers had an indirect
significant correlation with PCCOVID-19 behavior
through cues to action variables. The whole path
analysis model (Figure 1) showed that 53% of the
variables correlated with PCCOVID-19 behavior based
on the HBM, SCT, and SSM constructs. However, 47%
could be correlated with other variables outside the

model.

Characteristics n %

Male 71 46.4
Sex

Female 82 53.9

Yes 72 47
COVID-19 task force

No 81 52.9

<20 2 1.3
Age range (years) 20-40 59 38.7

> 40 92 60.1

Yes 133 86.9
Marital status

No 20 13

n: total number of respondents; n: number of respondents in a certain characteristic group
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Table 2. Result of the chi-square analysis of the relationship between independent variables and the PCCOVID-19 behavior

Independent variables

p value (95% Cl;=0.05)

Perceived susceptibility 0.004**
Perceived severity 0.005**
Perceived benefits of action 0.745
Perceived barriers to action 0.084
Self-efficacy 0.026*
Cues to action 0.003**
Observational learning 0.006**
Outcome expectations 0.022*
Behavioral capability 0.577
Instrumental support 0.187
Informational support 0.000***
Emotional support 0.000***

*significant (p < 0.05), ** significant (p < 0.01), *** significant (p < 0.001)

Table 3. Result of path analysis on the correlation between independent variables and PCCOVID-19 behavior based on HBM,

SCT, and SSM constructs

Dependent variable Independent variable b 3% d p
Lower Upper
Direct influence
PCCOVID-19 behavior Perceived susceptibility 0.05 0.01 0.09 0.006**
PCCOVID-19 behavior Perceived severity -0.01 -0.07 0.04 0.578
PCCOVID-19 behavior Perceived benefits 0.01 -0.03 0.06 0.496
PCCOVID-19 behavior Perceived barriers 0.01 -0.02 0.02 1.000
PCCOVID-19 behavior Cues to action -0.01 -0.03 0.02 0.699
PCCOVID-19 behavior Self-efficacy -0.02 -0.09 0.04 0.535
PCCOVID-19 behavior Observational learning -0.07 -0.14 -0.01 0.042*
PCCOVID-19 behavior Outcome expectations 0.06 0.01 0.12 0.019*
PCCOVID-19 behavior Informational support -0.07 -0.16 0.01 0.097
PCCOVID-19 behavior Instrumental support -0.09 -0.16 -0.01 0.017*
PCCOVID-19 behavior Behavior capability 0.01 -0.09 0.10 0.926
PCCOVID-19 behavior Emotional support 0.07 -0.01 0.14 0.055*
Indirect influence
Cues to action Perceived susceptibility 0.45 0.19 0.72 0.001***
Cues to action Perceived severity 0.32 -0.06 0.71 0.100
Cues to action Perceived benefits -0.19 -0.53 0.14 0.256
Cues to action Perceived barriers -0.18 -0.32 -0.04 0.008**

n=153; R? =53.07

*significant (p < 0.05), ** significant (p < 0.01), *** significant (p < 0.001)

Turk Hij Den Biyol Derg

175



| perceived susceptibility I i
045
| perceived severity I[ -001
032
1 0.01
| perceived benefits of action [
-0.19
| Perceived barriersto action } 001
-0.18
: i -0.05
cuesto action —{ P2COVID-19 behavior
-0.02
| self-efficacy }
l observational learning } 0.07
) | 0.06
outcome expectations I
07
I behaviour capability ]| 00
. | -0.09
instrumental support [
informational support } 0.01
| 0.07

| emotional support I

Figure 1. Path analysis model of PCCOVID-19 behavior

*The numbers above express the “b” or the Path coefficient

Qualitative analysis

The FGD responses regarding the independent
variables based on the HBM theory, SCT, and SSM were
as follows:

Perceived susceptibility refers to the beliefs
about risk or susceptibility to disease, in this case,
COVID-19. All the participants believed that they were
at risk of contacting COVID-19; if they are working
as a healthcare provider and that they are expected
to take care of COVID-19 patients on a daily basis.
Even after they have been vaccinated, they believe
that they are still at risk of becoming infected.
Approximately 37% of the informants in this FGD were
previously infected with severe acute respiratory
syndrome coronavirus 2 during the pandemic.
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Perceived severity refers to the beliefs about the
likely severity of an illness or condition, including an
evaluation of its medical and clinical consequences
(e.g., death) and social consequences (e.g., effects
on family life and social relationships). Approximately
75% of the informants agreed that COVID-19 is a
serious disease and has life-threatening consequences
on one’s health if they have existing comorbidities.
Moreover, 37% of the informants also indicated that
COVID-19 can be prevented; hence, people should
strengthen their immune system to avoid contracting
the disease. The symptoms of COVID-19 could not be
distinguished from common colds or influenza; some
informants added, “the symptoms including lost of
the capability to smell and taste” (informants 1, 2,



and 3).

“The severity of the disease depends on the
individual condition, if your immunity is high, you will
only get mild COVID-19, but if you have comorbidities
then you will get severe COVID-19” (informant 4, 5,
and 8).

The perceived benefits of action can be explained
as individual perceptions of the value or benefit
of health behaviors in reducing the disease risk
(COVID-19). All informants agreed to follow the health
protocols suggested by the government to reduce the
risk of infection and prevent the spread of COVID-19 in
the community. The 5M protocol consists of wearing a
mask, maintaining social distancing, performing hand
hygiene, avoiding the crowd, and reducing mobility.

“At first wearing a mask was seen as a funny
action, but now not wearing a mask will look funny;
In the past if you wear a mask outside house, you
would be considered as doing a funny action, but if
you leave the house now and don’t wear a mask, you
will look different. You will feel awkward if you are
going out without wearing a mask” (informants 1, 2,
and 3).

Perceived barriers to action can be described as an
individual’s perception of barriers to changing their
behavior, which refer to any obstacles or barriers
to behavioral change. There are some difficulties in
applying the health protocol (5M) to society; some
are still confused on the proper protocol of wearing
face masks, including its cost.

“Regarding the issue of costs, masks must be
replaced or discarded frequently, it costs you money”
(informants 1, 2, 3, 4, 5, and 8).

The other
distancing and avoiding the crowd, considering the

barriers are maintaining social
cultural aspects in rural areas where social gatherings
still take place even during the pandemic.

The hoax about COVID-19 that spread through
various online media also influences someone’s level
of obedience to the health protocols.

Cues to action refers to the impetus needed

to trigger the decision-making process for health

behavior to occur. The healthcare workers and the
members of COVID-19 task force worked together
to encourage society to follow the 5M protocol
during the pandemic. Further health education and
promotion about COVID-19 leads to the adoption of
more health behaviors in the society to prevent the
spread of COVID-19. Provision of sanctions to those
who disobeyed the 5M protocol could also increase
the obedience of the people during this pandemic.
“PCCOVID-19 socialization, continue to carry out
the protocol, all residents are expected to continue
to wash their hands, keep their distance and obey
the existing rules Jogo Tonggo (taking care of your
providing basic

neighbor); conducting tracking;

necessities from the village, from the factory;
motivation for those who do self-isolation to keep
running the protocol and obey the existing rules”
(informants 1, 2, and 3).

Self-efficacy refers to the beliefs about the
personal ability to perform health behaviors. The
informant felt confident that their behavioral change
help prevent the spread of COVID-19, and they were
fully aware that the following protocol is important.
Wearing masks and washing hands have become a new
routine.

“5M is quite effective in preventing COVID-19, if
we wear a mask, the droplets (splashes of phlegm)
that we release do not hit other people; Washing
hands with soap and running water can get rid of the
virus” (informants 1, 2, and 3).

Observational learning can be described as
learning to perform new behaviors with interpersonal
exposure or media, particularly through peer
modeling. The 5M protocol was followed well by the
society in the early period of the pandemic; however,
later on, some of the society members were no longer
following the 5M protocol. During the second wave
of COVID-19, the Indonesian government started to
enforce a new policy called “Emergency Enforcement
of Restrictions on Community Activities” (called PPKM
darurat in Bahasa Indonesia). The community felt the

effect of the PPKM darurat policy soon after the first
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day of implementation. When the government started
to ease the implementation of the PPKM darurat, the
5M protocol were no longer strictly followed by the
community, which was deeply regretted. The COVID-19
task force has to work harder and provide a good
example in maintaining the strict implementation
of the 5M protocol during this pandemic, which
also influences the obedience of the community in
engaging with the 5M protocol.

Outcome expectations refers to the beliefs about
the likelihood and value of the consequences of
behavioral choices. The COVID-19 task force became
the leader in implementing the 5M protocol during
the pandemic. By providing good health promotion,
education, and a good example for the society, it
can lead to a decrease in the number of COVID-19
cases and break the chain of its transmission. The
community is still following the 5M protocol until a
new policy is announced. One of the 5M protocols,
which is handwashing, has already been practiced long
before the pandemic occurred; the COVID-19 outbreak
reminds us to maintain proper hand hygiene regularly.

Behavioral capability is defined as the ability to
maintain self-control through self-monitoring, goal
setting,
esteem,

provision of feedback, maintaining self-
use of self-instruction techniques, and
social support. The COVID-19 task force members
were vaccinated early compared with the general
population; some have already received the complete
dose, while the others just received their first dose of
vaccine. As regards the use of face masks, some still
practice improper use of face masks, often pull the
mask down to their chin, or cover only the mouth.
Moreover, huge companies have to take care of their
employees by providing proper places for washing
hands and distributing face masks. To avoid crowds
during break times, all employees have been suggested
to bring their own packed meals from home.
Instrumental support refers to the provision of
tangible aid and services, which directly helps people
in need. The Indonesian government distributed aids
to the community during the pandemic, including face
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masks, built handwashing facilities in strategic places,
provided financial aid to the eligible individuals, and
so on. Villages also received financial support and
were provided with disinfectant agents. The members
of the community also helped someone who are on
home quarantine by delivering food and drinks or
their daily needs. Members of the task force who are
performing COVID-19 testing, contact tracing, and
monitoring of individuals with confirmed or suspected
cases also help distribute the groceries provided by
the government.

“COVID-19 task force also provide assistance with
basic daily needs” (informants 4 and 5).

Informational support can be described as providing
advice, suggestions, and information that a person can
use to solve problems. The COVID-19 task force helps
solve various issues regarding the pandemic, promote
5M, provide updates and reminders to the public, and
monitor the obedience level of the society members
in terms of following the health protocols, despite
certain disagreements regarding the implementation
of the protocol.

“The COVID-19 task force always tries to provide
information and motivation in the village, with health
cadres as the driving force, although sometimes
they forget, but that’s normal as a human being”
(informants 6 and 7).

Emotional support refers to the provision giving
empathy, love, trust, and care. The COVID-19 task
force provides the best example during the pandemic
following the 5M protocol. Good communication
between the community members and the COVID-19
task force regarding various issues during this
pandemic is important. In order to do that, members
of the COVID-19 task force also performed home
visits (following appropriate protective measures and
protocols) in families with confirmed COVID-19.

“Visiting people who do self-isolation in their
home. If there is a death in the community because
of COVID-19, we have a team of volunteers (to help
the funeral with a certain protocol)” (informants 1,
2, and 3).



DISCUSSION

The COVID-19 pandemic remains the main global
health issue in 2021. During the second year of the
pandemic, some countries had already survived
the peak of infection, but other countries are still
experiencing the second wave of the COVID-19
pandemic (8). This research aimed to build a
health promotion model of PCCOVID-19 behavior
by conducting a comprehensive analysis of this
behavior at the individual, interpersonal, and
community levels, based on the HBM, SCT, and SSM
constructs. A total of 153 respondents completed
age ranged
between 16 and 70 years, with a mean age of 43.22

the questionnaire; the respondents’
+ 11.87 years. Perceived susceptibility, observational

learning, outcome expectations, instrumental
support, and emotional support were directly and
significantly correlated with PCCOVID-19 behavior.
Meanwhile, perceived susceptibility and perceived
barriers had an indirect significant correlation with
PCCOVID-19 behavior through cues to action variables.

Based on the results of the path analysis, 53% of the
participants displayed various PCCOVID-19 behaviors.
The results of this study differed from those of a
study conducted in Iran, where perceived benefits,
perceived barriers, and self-efficacy significantly
predicted the protective behaviors of COVID-19.
However, the perceived susceptibility and perceived
severity in the model were not significant (9). In
another previous study, perceived severity, perceived
barriers, perceived benefits, and cues to action were
statistically related to health protocol compliance.
Meanwhile, perceived susceptibility and self-efficacy
were not statistically related to health protocol
compliance (10). Our study was conducted during the
second wave of COVID-19 pandemicinIndonesia; hence,
this difference might have been due to the variations
in time periods when the research was conducted.

Based on the path analysis model in this research,
perceived susceptibility had a significant direct

correlation with PCCOVID-19 behavior. This finding

is similar to that of a previous study conducted in

East Java Province, Indonesia. In those studies,
perceived susceptibility had a strong correlation
with health practices, including social distancing,

(11).

Behavior is also influenced by cues to action. A

handwashing, and wearing of face masks
cue to action is an event, person, or thing that moves
to change the behavior and could be internally or
externally motivated (9, 12). Watching television or
listening to the radio to obtain updates regarding the
status of the COVID-19 pandemic is an action related
to the prevention and control of the COVID-19.

HBM explains that cues or triggers to act are
needed to encourage participation in the health
behavior that is being promoted (12). In this study,
cues to action were considered as an intermediate
Perceived

variable. susceptibility and perceived

barriers of action had an indirect significant
correlation with PCCOVID-19 behavior through cues
The

continues to educate and promote health behaviors

to action variable. Indonesian government
related to COVID-19 through various media, online or
offline. This task was performed by the COVID-19 task
force with the assistance of their cadres who were
assigned in the different villages in Indonesia (3).
All government programs related to the COVID-19
pandemic are considered as external cues to action,
which will play a major role in encouraging people
to have their internal cues to action in order to
Indeed, with the right
education and promotion of preventive measures

change their behavior (9).

for COVID-19, the perceived susceptibility of each

individual will increase, and it can encourage

them to follow the 5M protocol properly (11).
to the
obstacles in carrying out preventive behaviors; the

Perceived barriers of action refer
community members will find it difficult to carry
out these actions. Individuals with low barriers
will tend to take preventive action (9). In order to
lower the barrier and to achieve behavioral change,
the government with its COVID-19 task force groups

along with the health cadres actively educate and
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facilitate the community through various health
programs that target communities in all ages (13).
The greater the support given to the community,
the lower is the barrier to behavioral change (9).

“SCT emphasizes that human behavior is the
product of the dynamic interplay of personal,
behavioral, and environmental influences” (14).
The COVID-19 task force and its health cadres
have to strictly follow the 5M protocol; first, they
have to change their behavior while they are in
their community. When the community observes
that others can change their behavior in order to
protect themselves, it will encourage observational
learning, as one of the SCT constructs, through
peer modelling. Observational learning involves
information processing and responses; because the
pandemic already occurred for more than 1 year
and the second wave occurred during the period of
this study, the correlation between observational
learning and PCCOVID-19 behavior was significant.
A different finding was reported in another study
conducted in China, where observational learning
did not significantly correlate with the protective
behavior of COVID-19 (i.e., The
other construct of SCT is outcome expectation.

vaccination) (14).

In this study, outcome expectation had a direct
significant correlation with PCCOVID-19 behavior; this
result was also similar to that of a previous study in
China, where outcome expectation was significantly
and consistently associated with protective
behavior of COVID-19 (i.e., vaccination) (14). The
5M protocol aimed to prevent COVID-19 spread in
the community; by following the 5M protocol, we
expect to break the transmission chain and prevent
more morbidity and mortality during the pandemic.

Social support is described as the perception
and actuality of being noticed, ensuring that help
is available from others, and becoming part of a
supportive social network. Community is expected
to be helpful, especially in difficult times, such
as pandemics, and avoid any intentional negative
interactions (15). Among the constructs of SSM are
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instrumental support and emotional support, which
have a direct significant correlation with PCCOVID-19
behavior. The COVID-19 task force is one of the
biggest supports that the community has during this
pandemic, and it can function as a social support.
This gives the provision of tangible aid and services,
directly helping people in need, based on government
recommendations. As an emotional support, the
COVID-19 task force performs home visits to people who
are under home quarantine (using proper protection).
All of these supportive behaviors are required to
help the community improve their PCCOVID-19
behavior as part of their battle against the pandemic.

A limitation of this research is the lack of
participants, which was understandable as it was
conducted during the second wave of COVID-19.
This study conducted an online, Google form-
based online survey and online FGD in response to
the social or physical distancing rule implemented
during the second wave; hence, the survey could
not

reach certain groups in the population.

Despite these limitations, to the best of our
knowledge, this was the first study conducted in
Indonesia to analyze the PCCOVID-19 behavior
at the individual, interpersonal, and community
levels using the HBM, SCT, and SSM constructs.

The PCCOVID-19 behavior change can be optimized
by applying the HBM, SCT, and SSM constructs. As it is
difficult to change the behavior in a community, the
health promotion model should include strategies at
the individual, interpersonal, and community levels.
Perceived susceptibility, observational learning,
outcome expectations, instrumental support, and
emotional support were directly and significantly
correlated with PCCOVID-19 behavior. Meanwhile,
perceived susceptibility and perceived barriers had
an indirect significant correlation with PCCOVID-19
behavior through cues to action variables. These
findings can be used by the healthcare workers
and COVID-19 task force members to establish
health promotion models and interventions in
the PCCOVID-19 behavior.

order to enhance
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Turk Hijyen ve Deneysel Biyoloji Dergisi

Farelerde nikotin kaynakh nefrotoksisitede poli(ADP-riboz)
polimeraz yolaginin olasi rolii

Selin HAZIR'

OZET

Amag: Sigara, halk sagligim tehdit eden ve tim
diinyada yaygin olarak kullanilan, en énemli onlenebilir
olum nedenidir. Nikotin tutunde onemli bir toksik
bilesen olup bircok kronik hastaligin patogenezine
katkida bulunur. Bu calismanin amaci, nikotin ile
indiiklenmis nefrotoksisitede bobrek fonksiyonlari,
oksidatif DNA hasari, apoptoz ve PARP yolaginin olasi

roluniin arastirilmasidir.

Yontem: Bu calismada, 24 adet C57BL6J soy erkek
fare kontrol, salin ve nikotin olmak lzere Uc gruba
ayrilmistir. Nikotin grubu farelere 14 giin boyunca giinde
2 kere 3 mg/kg dozunda nikotin subkutan olarak enjekte
edilmistir. Salin grubuna aym yontemle serum fizyolojik
sivisi enjekte edilmistir. Kontrol grubuna deneyin son
gliniine kadar hicbir islem uygulanmamistir. Deneyin son
glinu farelerin kardiyak kan ornekleri alinmis ve bilateral
bobrek dokular izole edilmistir. Kan orneklerinde ELISA
yontemiyle 8-OHdG ve kotinin dizeyleri olculmustur.
Sag bobrek dokular %10’luk formalin soliisyonunda fikse

edilip parafin bloklara gomiilmustiir. Kesitlere morfolojik

ABSTRACT

Objective: Smoking is one of the most important
preventable cause of death that threatens public health
and is widely used all over the world. Nicotine is an
important toxic component in tobacco and contributes
to the pathogenesis of many chronic diseases. The aim
of this study is to investigate the possible role of kidney
functions, oxidative DNA damage, apoptosis and PARP

pathway in nicotine-induced nephrotoxicity.

Methods: 24 male C57BL6J mice were divided into
control, saline and nicotine groups. Nicotine group mice
were injected subcutaneously with nicotine at a dose
of 3 mg/kg twice a day for 14 days. The saline group
was injected with physiological saline. No procedure
was performed to the control group. At the end of the
experiment, cardiac blood samples and bilateral kidney
tissues were isolated. The levels of 8-OHdG and cotinine
were measured in serum by ELISA method. Hematoxylin
- eosin staining was performed to right kidney tissues
for morphological evaluation. Caspase-3 and PARP-1

gene expression levels were determined by real-time
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degerlendirme icin hematoksilen - eozin boyama

yapilmistir. Sol bobrek dokularinda gercek zamanl
kantitaif polimeraz zincir reaksiyonu yontemiyle kaspaz-3

ve PARP-1 gen ekspresyon duzeyleri belirlenmistir.

Bulgular: Nikotin grubunda viicut ve bobrek agirligi
anlamli dizeyde azalmistir (P<0.05). Serum 8-OHdG
seviyesi nikotin grubunda kontrol ve salin gruplarina
kiyasla anlamli diizeyde artmistir (P<0.05). Serum
kotinin seviyesi nikotin grubunda 303.11+0.3 ng/ml
olarak olciilmistir. Morfolojik degerlendirmede, nikotin
grubunda glomeril capinda ve mezangial matrikste
artis oldugu gozlenmistir. Ayrica, nikotin grubunda
tibiler dilatasyon gozlenmistir. Kaspaz-3 ve PARP-1
gen ekspresyon diizeyi nikotin grubunda kontrol ve salin

gruplarina kiyasla anlamli diizeyde artmistir (P<0.05).

Sonug: Sonug olarak, nikotin maruziyetinin bobrek
dokusunda oksidatif DNA hasarini artirdigi ve hiicre ici
apoptoz ve PARP yolagini indiikledigi saptanmistir.

Anahtar  Kelimeler: Apoptoz, bobrek, nikotin

maruziyeti, oksidatif DNA hasari, PARP-1

quantitative polymerase chain reaction method in left

kidneys.
Results: Body and kidney weights decreased
(P<0.05).

8-OHdG level was significantly increased in nicotine

significantly in nicotine group Serum
group (P<0.05). Serum cotinine level was measured
as 303.11x0.3 ng/ml in nicotine group. Glomerular
diameter and mesangial matrix were increased in
nicotine group. In addition, tubular dilatation was
observed in nicotine group. Caspase-3 and PARP-1
gene expression levels were significantly increased in
the nicotine group compared to the control and saline

groups (P<0.05).

Conclusion: In conclusion, it was determined that
nicotine exposure increased oxidative DNA damage in
kidney tissue and induced intracellular apoptosis and
PARP pathway.

Key Words: Apoptosis, kidney, nicotine exposure,
oxidative DNA damage, PARP-1

GIRIS

Sigara, halk sagligin1 tehdit etmekte ve tim
dinyada yaygin olarak kullanilmaktadir. Diinya
genelinde her yil yaklasik 5-6 milyon kisi sigaraya bagli
hastaliklar yuzinden hayatin1 kaybetmektedir (1).
Sigara dumani, karbon monoksit, polisiklik aromatik
hidrokarbon, aromatik aminler ve nikotin gibi yaklasik
7000 mutajenik, teratojenik ve karsinojenik etkisi
bulunan zararli kimyasal icermektedir (2). Sigaranin
bagimlilik yapic1 ve major toksik komponenti, titiin
bitkisinin yapraklarindan izole edilen ve kuvvetli
bir alkoloid olan nikotin olarak bilinmektedir (3).
Sigara icimi ile sistemik dolasima katilan nikotinin,
bircok dokunun ultrastruktirel yapisim etkileyerek
sistem fonksiyonlarimin bozulmasina neden oldugu
gosterilmistir (4,5).
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Nikotin metabolize
glomeriiler filtrasyon ve tiibiiler sekresyon yoluyla
vicuttan atilmaktadir (6).
plazma ve bobrek dokularinda yiiksek oranda nikotin
oldugu Klinik calismalarda

sigara iciminin kreatinin, Ure, urik asit, sodyum

karacigerde edilmekte,

Sigara icen bireylerin

rapor edilmistir (7).

ve potasyum gibi rutin bobrek fonksiyonu analiz
parametrelerini arttirdigi bildirilmistir (8,9). Daha
kapsamli calismalarda ise, sigara icenlerin glomeruler
filtrasyon hizinin ve etkin renal plazma akiminin
azaldig1, ortalama arter basinci ve kalp atim hizinin
arttig1 gosterilmistir (10).

Literatirde nikotinin bobrek dokusu Uzerindeki
calisma
bulunmaktadir. Yapilan bir kiiltire insan podosit

etkilerini  arastiran  preklinik  bircok

calismasinda, nikotinin podositlerde reaktif oksijen
tlirevleri (ROS) iretimini destekledigi ve buna bagli



olarak da apoptozu indiikledigi gosterilmistir (11).
Harwani ve arkadaslarinin yapmis oldugu calismada,
sicanlarda nikotin maruziyetinin renal makrofaj
infiltrasyonunu artirdigt ve erken hipertansiyonu
tetikledigi bildirilmistir (12). 2020 yilinda yayinlanan
bir calismada ise, nikotinin alfa 7 nikotinik asetilkolin
reseptori  yoluyla NLRP6 enflamasyonunu aktive
ettigi ve endoplazmik retikulum stresini tetikledigi
gosterilmistir. Ayrica, hafif derecede apoptoz ve
nekroza neden oldugu ve otofajiyi destekledigi
bildirilmistir (13).
Poli  (ADP-riboz)
regulasyonu, kromatin yeniden sekillenmesi, DNA

polimeraz enzimleri gen
onarimi ve apoptoz gibi hucresel sireclerde rol
oynayan protein ailesidir (14). PARP enzim ailesi 18
tyeden (PARP1-18) olusmasina ragmen, PARP-1 enzimi
bircok dokuda eksprese oldugu icin arastirmalar
PARP-1 (15). Bu

hiicresel mekanizmanin fizyolojik durumda normal

enzimi Uzerine yogunlasmistir
sekilde calisirken, asir1 DNA hasar1 oldugu durumlarda
PARP’nin asin aktivasyonuyla hiicreyi apoptoz ve
nekroz gibi 6liim yolaklarina siiriikledigi gosterilmistir
(16).

Bu calismada, farelerde nikotin ile indiklenmis
nefrotoksisitede PARP-1 yolaginin rolii arastinlmistir.
Ek olarak, nikotin kaynakli nefrotoksisitede
bobrek fonksiyonlari, oksidatif DNA hasari, bobrek
histolojisi, apoptoz ve PARP-1 yolag1 arasindaki iliski
degerlendirilmistir.

GEREC ve YONTEM

Deney Hayvanlar

Bu calismada 20-25 gr agirliginda, 8-10 haftalik
24 adet C57BL6J soy erkek fare kullamilmistir.
Kullamlan deney hayvanlan Mersin Universitesi
Tip Fakiltesi Deneysel Tip Arastirma Merkezi’nden
temin edilmistir. Calismaya baslamadan once, fareler
Uzerinde yapilmasi planlanan tim deneysel islemler
icin Mersin Universitesi Hayvan Deneyleri Yerel Etik
Kurulu’ndan onay alinmistir (2016/30). Fareler deney

siiresince Mersin Universitesi Tip Fakiiltesi Deneysel

Tip Arastirma Birim’inde 12 saat aydinlik 12 saat
karanlik dongiide, 22+2 °C’de, %5045 nem degerinde,
su ve pellet kisitlamasi olmadan standart Tip Ill plastik
kafeslerde barindintmistir.

Deney gruplan

Calisma, her grupta 8 fare olacak sekilde kontrol,
salin ve nikotin grubundan olusturulmustur. Nikotin
grubu farelere 14 giin boyunca giinde 2 kere 3 mg/
kg/viicut agirligi dozunda, 0.1 ml hacminde nikotin
subkutan olarak enjekte edilmistir. Secilen nikotin
dozu ile insanlardaki sigara bagimliigi deney
hayvaninda simile edilmistir (17). Salin grubuna ise
14 giin boyunca giinde 2 kere 0.1 ml hacimde serum
fizyolojik sivist ayni1 yolla uygulanmistir. Kontrol
grubuna hicbir islem uygulanmamistir. Deneyin son
guinui fareler ketamin (90 mg/kg)/ ksilazin (10 mg/kg)
anestezisi altindayken, kardiyak kan ornegi alinmis
ve bilateral bobrek dokular izole edilmistir. Kan
ornekleri oda sicakliginda 15 dk bekletildikten sonra
12000 rpm’ de 15 dk santrifiij edilerek serum ornegi
elde edilip -80 “C’de saklanmistir. Gen ekspresyon
analizi icin sol bobrek dokularn RNA later soliisyonu
iceren ependorf tuplerde +4 °C sicaklikta 24 saat
bekletilmistir. Daha sonra, bobrek dokular1 pecete
ile kurulanp yeni steril ependorf tiiplere aktarilip
-80°C’de muhafaza edilmistir. Histolojik inceleme
icin sag bobrek dokular %10’luk formaldehit icerisine

aktarilmistir.
Viicut ve bobrek dokusu agirligi ol¢iimii

Deney siiresince kontrol, salin ve nikotin grubuna
ait farelerin viicut agirliklart her giin 6l¢iiliip elektronik
ortamda kayit altina alinmisti. Tum gruplara ait
farelerin sag ve sol bobrek doku agirliklar olciiliip
ortalama agirlik hesab1 yapilmistir.

Bobrek histolojisi

Sag bobrek %10’ luk
icinde 24 saat fikse edildikten sonra cesme suyu
altinda yikanmistir.  Yikanan bobrek dokularina
histolojik doku takibi
parafin bloklara gomilmiistiir. Parafin bloklardan 3
mikrometre kaliniginda mikrotom (Leica, RM2255)

dokulan formaldehit

rutin islemi uygulanip,

Turk Hij Den Biyol Derg

185



186

kesitleri ainmistir. Hazirlanan lamlar hematoksilen-
eozin boyama yontemi ile boyanarak 1s1k mikroskobu
(Olympus, BX51, Japonya) altinda incelenmistir.

ELISA yontemi ile serum kotinin ve 8-OHdG
seviyelerinin ol¢limii

Kontrol, salin ve nikotin grubuna ait farelerin
serum orneklerinde nikotinin ana metaboliti olan
kotinin (Calbiotech, CO096D-100) seviyesi ve oksidatif
DNA hasar belirteci olan 8-OHdG (ab201734) seviyesi

ELISA yontemi ile degerlendirilmistir.
Biyokimyasal analiz

Serum orneklerinde lre ve kreatinin diizeyleri
standart laboratuvar yontemiyle (Beckman Coulter,
USA) analiz edilmistir.

RNA izolasyonu, cDNA sentezi ve kantitatif gercek
zamanh polimeraz zincir reaksiyonu (q RT-PCR)

Sol bobrek dokularindan total RNA izolasyonu
reaktifi (Invitrogen, 15596026) ile kit
proseduriine uygun olarak gerceklestirilmistir.
Nanodrop (MaestroGen, MN-913) ile elde edilen RNA
orneklerinin 260 nm ve 280 nm’de konsantrasyonlari ve
saflik oranlar spektrofotometrik olarak belirlenmistir.
Konsantrasyonu ve saflik oran1 1.8-2.0 arasinda olan

Trizol

ornekler calismaya dahil edilmistir. Elde edilen RNA
orneklerinden QuantiTect
Kiti (Qiagen, 205311) kullanilarak cDNA sentezi
gerceklestirilmistir. cDNA ornekleri SYBR Green PCR
master mix (Invitrogen, 4367659) prosediriine uygun
olarak real time PCR (Qiagen, Rotor Gene Q) cihazina
yuklenmistir. Calismada kullanilan primerler Qiagen

Reverse Transcription

firmasindan satin alinmistir. Fare kaspaz-3 (Mm_
Casp3_1_SG, Katolog No: QT00260169, Qiagen), fare
PARP-1 (Mm_Parp1_1_SG, Katolog No: QT00157584,
Qiagen) olarak belirlenip, referans gen olarak fare
beta-aktin (Mm_Actb_1_SG, Katolog No: QT00095242)
kullamlmistir. Gen ekspresyonunun kantitasyonunda
AACT analizi kullamilmistir. Reaksiyon sonrasi elde
edilen AACT degerleri kullanilarak 2~ AACT hesaplanip,
referans RNA’ya karsi arastirilan genlerin ekspresyon
diizeyleri belirlenmistir.

Turk Hij Den Biyol Derg

istatistiksel Analiz

Verilerin analizi SPSS 21 programinda yapilmistir.
Tanitic1 istatistik olarak ortalamasstandart sapma
degerleri verilmistir.  Grup karsilastirmalarinda
Tek Yonlu Varyans Analiz teknigi (ANOVA), ve coklu
karsilastirmalar icin Tukey testi kullamlmistir. P<0.05
anlamli kabul edilmistir.

Bu calisma, Mersin Universitesi Hayvan Deneyleri
Yerel Etik Kurulu onayir ile gerceklestirildi (Tarih:
05.08.2016, Karar no: 30).

BULGULAR

Viicut ve bobrek dokusu agirhig

Vicut agirligi nikotin grubunda (20.85+0.13
g) kontrol (22.64+1.19 g) ve salin (22.29+0.59
g) gruplarina kiyasla anlamli duzeyde azalmistir
(P=0.01). Bobrek dokusu agirligi kontrol grubunda
0.14+£0.02 g, salin grubunda 0.14+0.04 g, nikotin
grubunda 0.10+0.03 g olarak olculmustur, nikotin
grubunun diger iki gruba kiyasla anlamli diizeyde
(P<0.05).
hayvan olumu gerceklesmemistir.

azaldig1 gozlenmistir Deney siiresince

Bobrek histolojisi

Hematoksilen- eozin ile boyanmis kontrol ve salin
grubuna ait bobrek dokularinda glomeril yapisi,
distal ve proksimal tublller normal morfolojide
izlenmistir. Nikotin grubuna ait bobrek dokusunda
morfolojik degisiklikler gozlenmistir. Glomeriillerde
Bowman araliginda daralma, mezangial martikste
artis ve tubuler dilatasyon gozlenmistir (Sekil 1).
Serum iire ve kreatinin seviyesi

Bobrek fonksiyonlarini degerlendirmek amaciyla
serum Ure ve kreatinin seviyeleri analiz edilmistir.
Serum ire ve kreatinin degerlerinin nikotin grubunda
kontrol ve salin grubuna kiyasla anlamli diizeyde
arttig1 tespit edilmistir (P<0.05), (Sekil 2A,2B).

Serum kotinin ve 8-OHdG seviyesi

Kontrol ve salin grubunda serum kotinin seviyesi
tespit edilmezken, nikotin grubunda 303.11+0.3 ng/



S. HAZIR

ml olarak olculmustir (P=0.001). Serum 8-OHdG
seviyesinin nikotin grubunda (7.2+0.8 ng/ml), kontrol
(3.620.5 ng/ml) ve salin (3.5¢0.6 ng/ml) grubuna
kiyasla anlamli diizeyde artt1g1 gézlenmistir (P<0.05).

Sekil 1. Kontrol (A), salin (B) ve nikotin (C) gruplarina ait mikrograflar.
G: glomerdlil, tiibiiler dilatasyon (siyah ok), hematoksilen-eozin, X40

Cilt 80 m Sayr 2m 2023

Kaspaz-3 ve PARP-1 gen ekspresyon diizeyi

Nikotin grubuna ait farelerin bobrek dokularinda
kaspaz-3 ve PARP-1 gen ekspresyon dizeylerinin
kontrol ve salin grubuna oranla anlamli diizeyde
arttig1 gozlenmistir (P<0.05), (Sekil 3A,3B).

Serum Ure Seviyesi (mg/dL)

60
50 *
40
30
20
10

0
A Kontrol Salin Nikotin

Serum Kreatinin Seviyesi (mg/dL)
2,5

2
15

1

O'S . .
0

B Kontrol Salin Nikotin

Sekil 2. Gruplar arasi serum ure (A) ve kreatinin (B) seviyesi.

Kontrol ve salin gruplarina kiyasla anlamli diizeyde yiiksek bulunmustur, (P<0.05)

Kaspaz-3 mRNA ekspresyon dizeyi
1

08
0,6
04
0,2

0

A Kontrol Salin Nikotin

PARP-1 mRNA ekspresyon duzeyi

0,5 *
0,4
0,3
0,2
0,1

0
B Kontrol Salin Nikotin

Sekil 3. Gruplar arasi kaspaz-3 (A) ve PARP-1 mRNA ekspresyon diizeyleri.
Kontrol ve salin gruplarina kiyasla anlamli diizeyde yiiksek bulunmustur, (P<0.05)
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TARTISMA

Literaturde nikotin ile olusturulmus

nefrotoksisitede bircok hiicresel ve molekuler
yolaklar uzerinde durulmustur, ancak bu calisma ile
ilk kez nikotin ile induklenen nefrotoksisitede PARP
yolaginin rolii arastirilmistir.

Toksikoloji calismalarinda kullanilan ajanin tire
gore metabolizasyonunun bilinmesi ve dozunun

belirlenmesi oldukca onemlidir. Bu calismada
kullanilan ajan olan nikotinin yar1 omru farelerde
yaklasik 6-7 dakika iken insanlarda 2 saat olarak
(17).

insanlardaki sigara bagimliigi modelini farelerde

bildirilmistir Planlanan bu calismada,

olusturabilmek icin daha vyiksek doz nikotin
Memelilerde nikotinin en onemli
(18).

Deney hayvanlan ile yapilan calismalarda nikotin

gerektirmistir.

metaboliti  kotinin olarak bilinmektedir
maruziyetini belirleyebilmek icin kotinin seviyesinin
olclimii onerilmesine ragmen, cok az sayida calismada
bu veri bulunmaktadir. Yapilan bu calismada, nikotin
grubu farelerin serum kotinin seviyeleri 303.11+0.3
ng/ml olarak olculmisti, bu seviye insanlarda
sigara bagimliligint modellemektedir (18). Toksikoloji
calismalarinda kullanilan maddenin toksisitesini
tespit etmek icin viicut ve organ agirigi 6nemli
belirleyicilerdir. Bu calismada, nikotin grubu farelerin
viicut ve bobrek agirliginin kontrol ve salin gruplarina
kiyasla o©nemli derecede azaldigi gozlenmistir.
Yapilan calismalarda nikotin maruziyetinin deney
hayvanlarinin viicut ve bdbrek agirligint anlaml
derecede azalttigi bildirilmistir (19).

insanlarda ve kemirgenlerde serum/plazma
kreatinin ve Ure duzeyi bobrek hasarini belirlemede
degerlendirilen  temel indikatorlerdir. ~ Artmis
kreatinin ve ure duzeyi kotu glomeriler filtrasyon
oran ve bobrek hasar ile iliskilidir. Bu calismada,
14 giin boyunca giinde 2 kere 3 mg/kg/viicut agirligi
dozunda uygulanan nikotin serum kreatinin ve ure
seviyesini kontrol ve salin gruplarina kiyasla anlamli
dizeyde artirmistir.

Yapilan bircok calismada,

nikotinin serum/plazma orneklerinde kreatinin ve
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lire seviyesini artirdig1 rapor edilmistir (20). Ayrica,
bu calismada nikotin ile indiklenmis bobrek hasar
histolojik olarak da gosterilmistir. Nikotin grubu
farelerin bobrek dokularinda tiibuler dilatasyon,
glomeriil capimin artmis oldugu ve mezangial

matrikste artis oldugu gozlenmistir.  Yapilan

calismalarda, nikotin maruziyetinin akut bobrek
hasar1 olusturdugu, proksimal ve distal tiibillerde
tubdil
ayrilmalara neden oldugu, glomeril capin artirdig

vakuolizasyon gelistirdigi, epitelinde
ve sayisint azalttigr bildirilmistir (20,21). Yapilan
diger calismalarda, nikotinin sitokrom P450 enzimini
indiikledigi, serbest radikal lretimine neden oldugu,
dokularda oksidatif stres olustugu ve apoptozu
indlkledigine dair veriler mevcuttur (22,23). 2019
yilinda yapilan bir calismada ise, nikotine maruz kalan
sican bobrek dokusunda lipid peroksidasyonunun
gostergesi olan tiyobarbitiirik asit reaktif madde
(TBARS)

(GSH) seviyesinde ise azalma oldugu bildirilmistir.

seviyesinde artis oldugunu, glutatyon
Arastinlan bu iki parametre artmis oksidatif stresi
(24). oksidatif

stres dizeyini belirlemek icin serum orneklerinde

disundirmektedir Bu calismada,
8-OHdG duzeyi olculmustur. Nikotin grubu farelerde
8-OHdG diizeyinin kontrol ve salin gruplarina kiyasla
anlamli diizeyde arttig1 gozlenmistir. Oksidatif stres
ve nikotinle indiklenmis bobrek hasar1 arasinda
bir iliski oldugu onerilmis olsa da kesin hiicresel
ya da molekiiler mekanizmalar hala belirsizligini
korumaktadir.

PARP yolag1 fizyolojik durumda normal sekilde
DNA hasan
PARP’1n asin aktivasyonuyla normalden fazla NAD+
tuketilmekte,
cokuse neden olmakta ve aym zamanda hiicreyi

calisirken, asin oldugu durumlarda

hiicrenin enerji metabolizmasinda
apoptoz ve nekroz gibi 6lim yolaklarina siiriikledigi
bilinmektedir (16).
gelisen nefrotoksisitede PARP yolaginin

Literaturde, nikotin maruziyeti
sonrasi
arastinildigt  bir calismaya rastlanmamistir.  Bu
calismada, nikotin maruziyetinden sonra farelerin
bobrek dokularinda PARP-1 mRNA ekspresyonunun

kontrol ve salin gruplarina kiyasla arttig1 goriilmiistdir.



Oksidatif DNA hasar belirteci olan 8-OHdG serum

diizeyi sonucu ile birlikte degerlendirildiginde,
nikotin maruziyetinden sonra her iki parametrenin
de artmis oldugu saptanmistir. Ek olarak, nikotin
maruziyetinin fare bobrek dokusunda apoptoz
belirteci olan kaspaz-3 mRNA ekspresyon seviyesini
artirdig1 tespit edilmistir. Bu calismada nikotin ile

indiklenmis nefrotoksisitede PARP-1 ve kaspaz-3

mRNA  ekspresyonu  dizeyinde  arastirilmistir,
protein  ekspresyonu dizeyinde arastinlmamis
olmas1 calismanin potansiyel bir limitasyonudur.

Daha onceki calismalarda, asirt DNA hasar1 oldugu
durumlarda PARP yolaginin aktive oldugu ve hiicre
olimini tetikledigi gosterilmistir (16). Espinoza-

ETiK KURUL ONAYI

Derout ve arkadaslarimin yapmis oldugu calismada
(25), elektronik sigaranin (e-sigara, % 2.4 nikotin)
fare karaciger dokusu iizerindeki zararli etkileri
arastinlmistir. Calismanin sonucuna gore, e-sigaraya
maruz kalan farelerin hepatik hiicrelerinde NAD+ /
NADH oraninin azaldigi, oksidatif stresin artmis
oldugu ve hepatik DNA hasarinin gelistigi bildirilmistir.
Aynica, yapilan western blot analizinde PARP-1
aktivitesinin artmis oldugu gosterilmistir.

Sonuc olarak, bu calismada nikotin ile
indiiklenmis nefrotoksisitede artmis oksidatif stres
seviyesinin hiicresel PARP yolagini asin aktive ettigi
ve programlanmis hiicre olumi olan apoptoza

siirlikledigi gosterilmistir.

* Bu calisma, Mersin Universitesi Hayvan Deneyleri Yerel Etik Kurulu’nun onayi ile gerceklestirildi (Tarih: 05.08.2016, Karar

no: 30).

CIKAR CATISMASI

Yazar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemistir.
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Rozaseali hastalarda Demodex ve yiizeyel bakteri florasinin
arastirilmasi
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OZET ABSTRACT
Amac: Calismamizda, rozasea tamili hastalarda Objective: In our study, it was aimed to investigate
Demodex spp. varligi ve bakteri popiilasyonu the presence of Demodex spp. and bacterial population

arastinlarak hastaligin tedavi siirecine katki saglanmasi

amaclanmistir.

Yontem: Elazig Fethi Sekin Sehir Hastanesi
Dermatoloji klinigine basvuran, rozasea tanisi alan
90 hasta dahil edildi. Aktif lezyonlarnn olan rozasea
hastalarindan standart yiizeyel deri biyopsisi (SYDB) ile
ornekler alindi. Alandaki Demodex parazitinin varligi
151k mikroskobu ile arastirildi. Es zamanli lezyondan
alinan orneklerin bakteriyolojik olarak aerop ve anaerop
kulturleri yapildi. Kiiltiirde treyen mikroorganizmalarin
Matrix assisted laser desorption ionization time of flight
mass spectrometry (MALDI-TOF MS, Bruker, Almanya)

kutle spektrometresi ile tanimlanmalar yapildi.

Bulgular: Calismaya 74 (%82,2)’u kadin, 16 (%17,8)’s1
erkek olmak Uizere toplam 90 hasta dahil edildi. Bunlarin
63 (%70)’tinde Demodex pozitifligi saptandi. Hastalarin
65 (%72,2)’i eritematotelanjiektatik rozasea (ETR) ve 25
(%27,8)’i ise papulopustiiler rozasea (PPR) hastasi idi.
Lezyonlardan yapilan mikrobiyolojik kiiltiirde Ureyen

Staphylococcus epidermidis (S. epidermidis) saptanma

in rosacea patients and to contribute to the treatment

process of the disease.

Methods: In the study, 90 patients who applied to
Elazig Fethi Sekin City Hospital Dermatology policlinic
were diagnosed with rosacea were included. Samples
were taken from rosacea patients with active lesions
by standard superficial skin biopsy (SSSB). Aerobic and
anaerobic cultures were performed bacteriologically
on the samples taken from the simultaneous lesion.
Microorganisms grown in culture were identified by
Matrix assisted laser desorption ionization time of flight
mass spectrometry (MALDI-TOF MS, Bruker, Germany)
mass spectrometry.

Results: A total of 90 patients, 74 (82.2%) females
and 16 (17.8%) males, were included in the study.
Demodex positivity was observed in 63 of them (70%).
Of the patients, 65 (72.2%) were ETR and 25 (27.8%)
were PPR patients. The growth rate of Staphylococcus
epidermidis (S. found to be
significantly higher in ETR patients (29.2%) than in PPR

epidermidis) was

'Elazig Fethi Sekin Sehir Hastanesi, Tibbi Mikrobiyoloji Klinigi, Elazig
?Elazig Fethi Sekin Sehir Hastanesi, Dermatoloji Klinigi, Elazig
3Firat Universitesi Tip Fakiiltesi, Mikrobiyoloji AD., Elazig

B

[=

Gelis Tarihi / Received : 10.01.2022
Kabul Tarihi / Accepted : 15.05.2022

{letisim / Corresponding Author : Ozlem AYTAG
Elazig Fethi Sekin Sehir Hastanesi Elazig - Tirkiye
E-posta / E-mail : ozlemozlem5@hotmail.com

Aytac O, Gécer Giirok N, Senol FF, Asc1 Toraman Z, Oztiirk S. Rozaseali hastalarda Demodex ve yiizeyel bakteri florasinin arastirilmas.
Turk Hij Den Biyol Derg, 2023; 80(2): 191 - 200

191


https://orcid.org/0000-0002-3305-6284
https://orcid.org/0000-0001-7069-0447
https://orcid.org/0000-0003-4705-5757
https://orcid.org/0000-0001-5202-8564
https://orcid.org/0000-0001-7973-6712
https://dx.doi.org/10.5505/TurkHijyen.2023.56667

orani ETR hastalarinda (%29,2) PPR hastalarina gore (%8)
anlamli sekilde yiiksek olarak tespit edildi (p<0,05).
Staphylococcus aureus (S. aureus) lreme orani ise ETR
hastalarinda (%30,8) PPR hastalarina gore (%56) anlamli
sekilde dusik olarak bulundu (p<0,05). Ancak hastalar
rozasea klinik subtiplerine gore incelendiginde, Bacillus
cereus (B. cereus) (p=1,000), Bacillus pumilus (B.
pumilus) (p=1,000), Escherichia coli (E. coli) (p=0,435)
ve Streptococcus
(p=0,557)

anlamli bir farklilik tespit edilemedi. Demodex pozitif

pneumoniae (S.  pneumoniae)

bakterilerinin Ureme durumlarn arasinda
ETR hastalarinda B. cereus Uremesi, PPR hastalarindaki
tireme oramindan anlamli derecede yiiksek olarak tespit
edildi (p<0,05).

Sonug: Calismamizda elde ettigimiz verilere gore
daha onceki calismalarda lizerinde fazla durulmayan
Bacillus turlerinin (B. cereus, B. pumilus gibi) ve
S. aureusun hastaligin klinik subtiplerinin gelisimine
katkis1 olabilecegi disiiniildi. Sonug olarak; Demodex
tedavisinin bu durum goz onune alinarak planlanmasi
klinik

faydali olacaktir.

hastaligin semptomlarinin iyilestirilmesinde

Anahtar Kelimeler: Rozasea, Demodex, yiizeyel

bakteri forasi

patients (8%). Staphylococcus aureus (S. aureus) growth
rate was found to be significantly lower in ETR patients
(30.8%) than in PPR patients (56%) (p<0.05). However,
there was no significant difference between the growth
status of B. cereus (p=1,000), B. pumilus (p=1,000),
E. coli (p=0,435) and S. pneumonia (p=0,557) bacteria
according to rosacea clinical subtypes of the patients.
B. cereus growth in Demodex positive ETR patients was
found to be significantly higher than in PPR patients

(p<0.05).

Conclusion: According to the data we obtained in
our study, we think that Bacillus species (such as B.
cereus, B. pumilus), which were not emphasized much
in previous studies, and S. aureus may contribute to
the development of clinical subtypes of the disease.
As a result; Considering this situation in the treatment
of Demodex, it will be beneficial to plan the clinical

symptoms of the disease.

Key Words: Rozasea, Demodex, superficial bacterial

flora

GIRIS

Demodexakarlan, insancildilzerinde veicerisinde
yasayabilen genis mikrobiyomun bir parcasidir (1).
Demodex ilk olarak 1841 yilinda Henle ve Berger
tarafindan insanlarin sac koklerinde tanimlanmistir.
Demodex, 1963 yiinda Demodex folliculorum (D.
folliculorum)ve Demodex brevis (D. brevis) olarak
iki farkli ture aynlmistir. D. folliculorum, genellikle
folikiler infundibulumda yasarken, D. brevis sebasoz
ve meibomian bezlerinde bulunur (2, 3). Bu akarlar
insan derisinde %100’e varan bir prevalansla yasarlar,
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ancak asirn sayida bulunduklarinda veya dermise
niifuz ettiklerinde patojenik olarak kabul edilirler (4).
Yasam sureleri yaklasik 15 giindiir. Sebum ve epitel
icerigi ile beslenirler. Yakin temasla kisiden kisiye
bulastigi bilinmektedir (5).
akarlarimin neden oldugu ve pitriyazis folliculorum,

Demodikoz, Demodex

rozasea benzeri demodikoz, folikiiler egzamatidis,

Demodex folikulit, demodektik prurigo, izole
enflamatuvar papiiller, demodektik postenflamatuvar
pigmentasyon ve okiler demodikoz gibi cesitli klinik
belirtilere neden olabilirler (6).

Rozasea, yetiskinlerde yiiz gibi cildin yuksek oranda



gorunur bolgelerini tercih eden ve sik karsilasilan
kronik enflamatuvar bir deri hastaligidir (7). Ulusal
Rozasea Dernegi uzman komitesi rozaseayi, yiziin
merkezi kisminda dort ana oOzellik olan; kizarma,
kalic1 eritem, papliller-pustiller ve telenjiektaziden
en az birinin bulunmasi olarak tanimlamistir. Komite
aynm zamanda hastaligi eritematotelanjiektatik
rozasea (ETR), paplilopustiiler rozasea (PPR), fimatoz
rozasea ve okiiler rozasea olarak dort alt tipe
ayirmistir  (8). Hastaligin patogenezi belirsizligini
korumaktadir. Bircok calismada rozasea UV’ye maruz
kalma ile iliskili bir vaskiiler sistem bozuklugu veya
gibi
siddetli bir tepki ile patern tanmima reseptorlerinin

Demodex akarlar mikroorganizmalara karsi
artan ekspresyonu sonucu bagisiklik bozuklugu olarak
tammlanmaktadir (9).

Son calismalar, rozasea hastalarindan alinan
akarlarin yuzeylerinde patojenik bakteriler ve

diger mikroorganizmalar1  barindirdigini  ve bu
mikroorganizmalarin enflamatuar cilt tepkilerine
neden oldugunu gostermistir(1). Mikrobiyom profili,
rozasea hastaligi alt tipine 6zgii olabilir. Calismamizda
rozasea hastalarinda Demodex spp. varligi ve bakteri
popiilasyonu arastirilarak hastaligin tedavi siirecine

katki saglanmasi amaclanmistir.

GEREC ve YONTEM

Calismaya Elazig Fethi Sekin Sehir Hastanesi
Dermatoloji kliniginde rozasea tanmis1 almis, sozli ve
yazili onami alan 90 hasta dahil edildi. Calismaya
detayli yapilarak
orneklemeden bir ay oncesine kadar herhangi bir

alinan hastalann sorgulamasi
nedenle sistemik veya topikal steroid, antibiyotik
ve antiparaziter ilac alim olanlar, gebeler, diabeti
olanlar, immunsuprese hastalar, 18 yas alt1 ve 65
yas Ustu olanlar dahil edilmedi. Aktif lezyonlar olan
rozasea hastalarindan standart yuzeyel deri biyopsisi
(SYDB) adi

kullanilarak ornekler alindi. Demodex parazitinin

verilen invazif olmayan bir yontem

varligi mikroskopta x10'luk ve x40'lik blyiitme ile 2-3

damla immersiyon yag1 eklenip lamel ile kapatilarak
incelendi. Calisma alaninda >2/cm? parazit varligi ve
hareketlilik artis1 olumlu sonuc olarak kabul edildi.
Bisturi ile hastalarin lezyonlarindan kazima oOrnegi
alindi. Triptikaz soya agar ve % 5’lik koyun kanli
Columbia agara ekimleri yapilip, aerobik kiilturler
37°C’de 48 saat, anaerobik kilturler 37°C’de 72
saat inkiube edildi. Kiltirde Ureyen
MALDI-TOF kiitle spektrometresi

Calismada elde edilen bulgular degerlendirilirken,

koloniler,
ile tanmimlandi.

istatistiksel analizler icin SPSS (Statistical Package
for Social Sciences) for Windows 22.0 programi,
kategorik verilerin karsilastinlmasinda ise ki kare
analizi kullanildi. Veriler ortalamazStandart sapma,
say1 ve yiizde seklinde gosterildi. Olciimsel verilerin
normal dagilip dagilmadigi Kolmogorov-Smirnov testi
ile test edildi. Normal dagilima uyan ikili 6lciimsel
veri karsilastirldiginda ise Independent sample t testi
kullanildi. Anlamlilik p<0.05 diizeyinde degerlendirildi.

Bu calisma, Elazig Firat Universitesi Girisimsel
Olmayan Arastirmalar Etik Kurulu’nun onayr ile
gerceklestirilmistir [Tarih: 01.08.2019 ve Karar No:
12(24)].

BULGULAR

Calismaya, 74 (%82,2)’u kadin, 16 (%17,8)’s1 erkek
olmak lizere toplam 90 hasta dahil edildi. Kadinlarin
yas ortalamas1 44,28+12, erkeklerin yas ortalamasi
46,50+ 20 olarak bulundu. Kadin hastalarin %71,6’s1,
erkek hastalarin ise % 62,5’i Demodex pozitif tespit
edildi. istatistiksel olarak cinsiyete gére Demodex
farkliik tespit
edilmedi (p=0,470). Aym sekilde cinsiyet ile rozasea

pozitiflik oram arasinda anlamli

tird (p=0,732) ve mikroorganizma lireme durumunu

(p=0,726) Kkarsilastirdigimizda istatistiksel olarak
anlaml farklilik tespit edilmedi (Tablo 1).
Demodex pozitif 63 (%70) hasta ve Demodex

negatif 27 (%30) hastanin rozasea klinik tablolan

arasinda istatistiksel olarak anlamli  farklilik
gorulmedi  (p=0,797). Hasta gruplarinda kiltir
sonuclart incelendiginde Demodex pozitif olan
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hastalarin mikroorganizma Ureme orani (%84,1) ile
Demodex negatif hastalarin mikroorganizma iireme
oranm1 (%81,5) arasinda istatistiksel olarak anlamli
farkliik tespit edilmedi (p=0,764). Hem Demodex
pozitif olan hastalarda hem de Demodex negatif
hastalarda en fazla oranda ireme olan bakteri
turd Staphylococcus aureus (S.
bulundu. Fakat mikroorganizma turleri

aureus) olarak
arasinda
Demodex pozitifligi acisindan anlamli  farklilik
gorilmedi (p=0,067). Tablo 2’ de Demodex pozitiflik
durumuna gore Ureyen mikroorganizma tirlerinin
karsilastirilmasi gosterilmistir.

Hastalann 65’i (%72,2) ETR ve 25’i (%27,8) PPR
hastasi idi. Her iki hasta grubunda da en fazla oranda
ureyen bakteri tiri S. aureus olarak bulundu.
Staphylococcus epidermidis (S. epidermidis) iireme

oran1 ETR hastalarinda (%29,2) PPR hastalarina

gore (%8) anlamli sekilde yuksek bulundu (p<0,05).
S. aureus ureme orant ETR hastalarinda (%30,8)
PPR hastalarina gore (%56) anlamli sekilde dusuk
bulundu (p<0,05). Ancak hastalarin rozasea klinik
subtiplerine gore Bacillus cereus (p=1,000), Bacillus
pumilus (p=1,000), Escherichia coli (p=0,435) ve
Streptococcus (p=0,557)
Uireme durumu arasinda anlamli bir farklilik tespit

pneumoniae bakterisi
edilmedi. Tablo 3’ de hastalarin rozasea subtiplerinin
ureyen mikroorganizma tiriine gore karsilastirilmasi
gosterilmistir.

kultur
degerlendirildiginde, ETR ve PPR klinikleri arasinda

Demodex ve pozitif olan hastalar
istatistiksel olarak anlamli farkliik tespit edilmedi
(p=0,132). Tablo 4’te rozasea subtipleri ve  Demodex
pozitiflik durumu ile Ureyen mikroorganizma turleri

arasindaki iliski gosterilmistir.

Tablo 1. Cinsiyete gore Demodex pozitifliginin, rozasea subtiplerinin ve mikroorganizma ireme durumunun karsilastirilimasi

Cinsiyet N(%)

Kadin Erkek P

Pozitif 53(71,6) 10(62,5)
Demodex Negatif 21(28,4) 6(37,5) 0,470

ETR 54(73.0) 11(68,8)

Rozasea turl

PPR 20(27.0) 5(31,3) 0,732

5 Ureme var 54(73.0) 11(68,8)
Ureme - 0.726

Ureme yok 20(27.0) 5(31,3) 2

ETR: Eritematotelanjiektatik rozasea; PPR: Papiilopustiiler rozasea

Tablo 2. Demodex pozitiflik durumuna gore treyen mikroorganizma tiirlerinin karsilastirilmasi

Demodex pozitif

Demodex negatif

N:63 (%) N:27 (%)
Staphylococcus epidermidis 18 (34,0) 3(13,6)
Staphylococcus aureus 22 (41,5) 12 (54,5)
Mikroo.r'gfa.nizma Bacillus cereus 3(5,7) 1 (4,5) 0.067
tiirti Bacillus pumilus 3(5,7) 1(4,5) '
Escherichia coli 7 (13,2) 2 (9,1)
Streptococcus pneumoniae 0 3 (13,6)
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Tablo 3. Rozasea subtiplerine gore iireyen mikroorganizma tirlerinin karsilastirilimas

. . A ETR PPR
Mikroorganizma tiirii N (%) N (%) P
Staphylococcus epidermidis 19 (29,2) 2 (8,0) 0,033
Staphylococcus aureus 20 (30,8) 14 (56,0) 0,027
Bacillus cereus 3 (4,6) 1 (4,0) 1,000
Bacillus pumilus 3 (4,6) 1 (4,0) 1,000
Escherichia coli 8 (12,3) 1 (4,0) 0,435
Streptococcus pneumoniae 3 (4,6) 0 0,557
ETR: Eritematotelanjiektatik rozasea; PPR: Papiilopustiiler rozasea
Tablo 4. Rozasea subtipleri ve Demodex pozitiflik durumu ile lreyen mikroorganizma tiirleri arasindaki iliski
Demodex pozitif Demodex negatif
Mikroorganizma tiirii Rozasea tiiru P
N (%) N (%)
ETR 16 (88,9) 3 (100,0)
Staphylococcus epidermidis 0,544
PPR 2 (11,1) 0
ETR 13 (59,1) 7 (58,3)
Staphylococcus aureus 0,966
PPR 9 (40,9) 5 (41,7)
ETR 3 (100,0) 0
Bacillus cereus 0,046
PPR 0 1 (100,0)
ETR 2 (66,7) 1 (100,0)
Bacillus pumilus 0,505
PPR 1(33,3) 0
ETR 6 (85,7) 2 (100,0)
Escherichia coli 0,571
PPR 1(14,3) 0 (0)
ETR 0 3 (100,0)
Streptococcus pneumoniae =
PPR 0 0
ETR 5 (50,0) 4 (80,0)
Ureme olmadi 0,246
PPR 5 (50,0) 1 (20,0)

ETR: Eritematotelanjiektatik rozasea; PPR: Papiilopustiiler rozasea
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TARTISMA

Rozasea’nin patofizyolojisi henliz tam olarak

anlasilamamistir.  Burada  genetik  yatkinligin

oldugu cok faktorlii bir etiyoloji muhtemel oldugu
kabul edilmektedir. Dogal ve adaptif bagisiklik

sisteminin  diizensizligi, notrofil enflamatuvar
mekanizmalar, ultraviyole (UV) maruziyeti,
kutanoz mikroorganizmalara lokal enflamatuvar

yanitlar ve ayrica vaskiiler ve lenfoid damarlarin
gibi  cesitli
gorilmektedir  (10).
Demodex spp. sac¢ koklerinde ve yag bezlerinde

diizenlenmesindeki  degisiklikler

faktorlerin  rol oynadig
purulan dermatit ve keratoz yapabilir, epitelyoma

semptomlarina neden olabilir, rozasea ve akne

olusumunda rol alabilir ve yerlestigi bolgede
alerjik ve enflamatuvar reaksiyonlara neden
olarak  folikullerin  tikanmasina ve  cesitli

mikroorganizmalarin yerlesmesine neden olabilir
(11).

Daha once vyapilan calismalarda Demodex’in
rozasea hastalarinda bulunma oranlariarastiritmistir.
Yazisiz ve ark.’min yapmis olduklan calismada,
rozasea hastalarinin %77,1’inde Demodex pozitifligi
saptanmistir (5). Yiicel ve ark.’nin calismasinda,
rozasea on tamli 28 hastadan alinan kazinti
orneklerinde %60,7 oraninda Demodex pozitifligi
saptanmistir (11). Ozpwinar ve Tosun. yaptiklan
calismada 338 rozasea hastasinin 166 (%49,1)’sinda
Demodex spp pozitif bulmuslardir (12). Aycan ve
arkadaslan rozasea hastalarinin %61.5’inde, Kosar
ve ark. rozasea hastalarinin %87,2'sinde Demodex
spp. tespit etmislerdir (13,14). Bizim calismamizda
da yapilan calismalarla uyumlu olarak 90 hastanin
63 (%70)’linde Demodex pozitifligi tespit edilmistir.

Demodex’in rolu

rozasea  subtiplerindeki

tam olarak aciklanamamisti. Chang ve ark.
ETR’de

PPR’den daha diisiik olma egiliminde oldugunu,

calismalarinda Demodex yogunlugunun,
istatistiksel olarak anlamli olmasa da, PPR ve ETR

arasindaki bu farkin, patogenezde kucuk farkliliklar
anlamina gelebilecegini belirtmislerdir(15). Buna
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karsiik Kosar ve ark. ETR’li hastalara kiyasla
PPR’li hastalarda akar yogunlugunun daha yiiksek
oldugunu tespit etmislerdir ancak ayn sekilde
rozaseanin iki klinik alt tipinde Demodex yogunlugu
acisindan istatistiksel olarak anlamli bir fark tespit
etmemislerdir (14). Bizim calismamizda, Demodex
%71,4’4 ETR, %28,6’s1 PPR,
Demodex negatif olan grubun ise %74,1’i ETR,
%25,9’u ise PPR olarak tespit edilmistir. Ancak bu
oranlar arasinda anlamli farklibk gorulmemistir
(p=0,797).
Son

pozitif olan grubun

zamanlarda yapilan calismalarda,
kutanoz mikrobiyomun cesitli kronik iltihapli deri
hastaliklarinda 6nemli bir rol oynadigi gosterilmistir.
Rozasea tedavisinde sadece bazi ilaclarin etkili
oldugu kanitlanmis olmasi, hastaligin patogenezinde
bilinmeyen bir bakterinin rol oynayabilecegini
dusundirmustir (16).

Yapilan calismalarda rozaseanin enflamatuvar
mekanizmalarinda Demodex tirleri ve B. oleronius
(16). D.

folliculorum’dan izole edilen B. oleronius’un, PPR’li

onemli rol oynadig1 gosterilmistir
hastalarda notrofillerde migrasyonu, degranilasyonu
ve sitokin Uretimini artirdig1 ve bdylece bagisiklik
cevabin1 uyardigi diistinilmektedir (17). Lacey ve
ark. B.
enflamatuvar bir yaniti uyardigini tespit etmislerdir
(17). Calismamizda B.

ancak B. pumilus ve B. cereus’u izole edilmistir.

oleronius’un PPR’li hastalarin %79’unda

oleronius saptanmamistir,

Tatu ve ark. kultirde Demodex pozitif sekiz hastanin
birinde (%12,5) B. cereus izole etmistir (18). Bizim
calismamizda Demodex pozitif uc¢ (%5,7) hastada
B. cereus izole edilmistir. Bu hastalardan Demodex
pozitif olup B.
tamami ETR hastasiyken, Demodex negatif ETR

cereus uremesi olan hastalarin

hastasinda B. cereus liremesi tespit edilememistir.
Bu oranlar arasinda istatistiksel olarak anlamli
farklilik tespit edilmistir (p<0,05). Bu da bize B.
cereus'un Demodex pozitifligi ile birlikte rozaseada
eritem ve vaskuler komponentlerin gelisimine
katkisi olabilecegini diistindiirmuistiir.

Bacillus pumilus sitotoksik ozelliklere, hemolitik



aktiviteye sahiptir, lesitinaz uretebilir ve kazein
uzerinde fotolitik etkiye sahiptir. Bu ozelliklerinden
dolay1 iltihapli rozasea gelisimi ile iliskili olmasi
mumkindur (19,20). Calismamizda Demodex pozitif
uc (%5,7) hastada B. pumilus izole edilmistir.
Bunlardan ikisi (%66,7) ETR hastasidir. Bu durum
bize B. pumilus'un da B. cereus gibi rozaseanin
eritem ve vaskuler komponentlerinin gelisimine
katkis1 olmus olabilecegini dustindiirmiistdir.
Staphylococcus
olusumunda rol oynayabilir. Rozasea hastalarinin

epidermidis pustullerin
pustullerindeki substrat kutanoz ortamin da S.
saglayabilir.
epidermidis liremesinin arttigini
(21,22).
Dahl ve arkadaslarn rozaseadaki olas1 rolu henuz

epidermidis’in cogalmasini Rozasea
hastalarinda S.
gosteren yayinlar da bulunmaktadir
belirsiz olmasina ragmen dort hastanin rozasea
pustullerinden S. epidermidis izole etmistir
(23). Calismamizda ETR tdrundeki hastalarda S.
epidermidis uUreme oranm (%29,2) PPR turlindeki
hastalardaki S. epidermidis lireme oranindan (%8)
(p=0,033).

Ancak Demodex pozitif olan hastalar tek basina

anlamli sekilde yiksek bulunmustur

degerlendirildiginde; rozasea tirine gore S.
epidermidis Ureme durumu arasinda anlamli bir
farklilik tespit edilmemistir (p=0,052).

gibi
enflamatuvar potansiyele sahip mikroorganizmalarin
lokal (ikincil)
enflamasyon icin potansiyel bir mekanizma olarak
(24).

epidermidis liremesinin arttigim gosteren yayinlar

Staphylococcus aureus gelismis

yayilimi, cilt hastaliklarinda

tanimlanmistir Rozasea hastalarinda S.
bulunmaktadir (22). Ancak patojenik bir tiir olan S.
aureus’un Uremesi cogunlukla atopik dermatit ile
iliskilendirilmistir (25). S. aureus, son literaturler
gozden gecirildiginde rozasea patofizyolojisine dahil
edilmemistir (26). Demodex akarlarindan salinan
kitinin, rozasea hastalarinda TLR2 reseptorlerini
uyardig1 distinilmektedir. S. aureus’un rozasea’daki
rolli, S. aureus’un 6rnegin alfa toksin yoluyla TLR2’yi
uyarma yetenegine dayali olarak varsayilabilir (27).
Calismamizda Demodex pozitif rozasea hastalarinin

%41,5’inde S. aureus uremesi saptanmistir. ETR
hastalarda S.
(%30,8) PPR tiirlindeki hastalarda S. aureus lireme

turindeki aureus Ureme orani
oranindan (%56) anlamli sekilde dusuk bulunmustur
(p<0,05). Ancak Demodex pozitif olan hastalar tek
basina degerlendirildiginde; rozasea tiiriine goére S.
aureus ve diger bakteriler ireme durumu arasinda
anlamli bir farklilik tespit edilememistir (p=0,112).

Rozaseanin Gram pozitif bakterilere karsi topikal
veya sistemik antibiyotiklerle (tetrasiklinler) uzun
sureli tedavisi, Gram negatif bakterilerin artmasina
yol acarak, Gram-negatif folikiilite benzeyen
enflamatuvar bir hastaliga neden olur. PPR’ye bu
benzerlik nedeniyle, hastalik siklikla yanlis teshis
edilir. Ancak bu grup hastalarda kiiltiirde Klebsiella,
Proteus, E. coli, Acinetobacter ve Pseudomonas
gibi Gram negatif bakterilerin saptanmasi ile tani
konulabilir (28).
hastalarin %13,2'sinde Gram negatif bakteri uremesi

Calismamizda Demodex pozitif

tespit edilmistir. Ancak Gram negatif bakteri iremesi
PPR ile iliskilendirilirken, bizim calismamizda farkli
olarak ureyen hastalarin %85,7’si ETR’ da tespit
edilmistir.

saglikli  kontrol

olmamasi, yalniz rozasea tamsi almis hastalarda

Calismamizda grubunun
Demodex ve mikroorganizma varliginin arastirilmasi
calismamizin kisithiliklandir.

Rozasea hastaliginin patogenezinde bakterilerin
rolli, hastalarin antibiyotik tedavisine gosterdigi
yanitla desteklenmektedir, ancak antibiyotiklerin
rozasea baglaminda anti-enflamatuvar  veya
antimikrobiyal bir etkiye sahip olup olmadig hala
net degildir (29).

gelistirilmesinde tek bir bakteri tiirt icin hedeflenen

Yeni antimikrobiyal tedavilerin

tedavi onem kazanmaktadir. Bu yeni terapotiklerin

kapsamin1  belirlemek icin  hangi  spesifik

mikroorganizmalarin  hastalikta rol oynadigim
anlamamiz gereklidir.

Sonuc olarak; Rozasea tanili hastalarda Demodex
spp. varlig1 ve bakteri popiilasyonu arastirdigimiz
calismamizda elde ettigimiz verilere gére her ne

kadar Demodex pozitifligi ve lreyen bakteri tirleri
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arasinda anlamli iliski tespit edemesek de daha
onceki calismalarda uzerinde fazla durulmayan
Bacillus tirlerinin (B. cereus, B.pumilus gibi) ve S.
aureus'un hastaligin klinik subtiplerinin gelisimine
katkisi olabilecegini diisinmemize yol acmistir.

ETIK KURUL ONAYI

Sonu¢ olarak Demodex’in ve bakteriyel
floranin, rozasea hastalarinda klinik semptomlarin
gelisiminde iliskili olabilecegi disinilse de, bunun
icin saglikli kontrol grubununda oldugu daha genis
kapsamli calismalar gerekmektedir.

* Bu calisma, Elazig Firat Universitesi Girisimsel Olmayan Arastirmalar Etik Kurulu’nun onayi ile gerceklestirildi

[Tarih:01.08.2019 ve Karar No: 12(24)].

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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ABSTRACT

Objective: Brucellosis caused by bacteria of
the Brucella genus is a globally important zoonotic
disease. B. abortus, which usually causes abortion
and infertility in cows, can cross-infect ruminants
and also cause chronic disease in humans. Controlling
outbreaks in ruminants is essential to prevent
economic losses and human disease due to bovine
brucellosis. Since classical phenotypic methods
alone are insufficient in monitoring epidemic strains
of B. abortus, genotypic surveillance has become
crucial today. We aimed to determine the role of B.
abortus strains in the abortion etiology of domestic
ruminants in the Cukurova region, Tirkiye, reveal
the phylogenetic relationships of the isolated strains
using molecular methods and examine the availability

of these methods in this field.

Methods: One hundred eighteen abortion samples
were included in the study. Following the isolation and
identification of B. abortus, the clonal relationship
between these isolates was investigated by Pulse-Field
Gel Electrophoresis (PFGE) and Multi-Locus Variable

Number Tandem Repeat Analysis (MLVA) methods.

OZET

Amac: Brucella cinsi bakterilerin sebep oldugu

bruselloz dinya capinda onemli zoonotik  bir

hastaliktir. Genellikle ineklerde diisige ve kisirliga
sebep olan B. abortus ruminantlar arasinda capraz
enfeksiyon yapabilmekte, insanlarda da kronik hastalik
olusturabilmektedir. Ruminantlarda salginlarin kontrol
altina alinmast  si8ir  brusellozuna bagli ekonomik
kayiplarin ve insanlardaki hastaligin onlenmesi icin
esastir. Salgin suslaninin izlenmesinde klasik fenotipik
yontemler tek basina yeterli olmadigindan giiniimiizde
genotipik surveyans onem kazanmistir. Calismamizda,
Turkiye’nin Cukurova bolgesinde evcil ruminantlann disiik
etiyolojisinde B. abortus suslarimin roliiniin belirlenmesi,
izole edilen suslarin filogenetik iliskilerinin molekuler
yontemlerle ortaya cikartilmasi ve bu yontemlerin bu

alanda uygulanabilirliginin sorgulanmasi amaclanmistir.

dahil

edilmistir. B. abortus izolasyonu ve identifikasyonunu

Yontem: Calismaya 118 disik Ornegi
takiben bu izolatlar arasindaki klonal iliski Pulse-Field
Gel Electrophoresis (PFGE) ve Multi-Locus Variable
Number Tandem Repeat Analysis (MLVA) yontemleri ile

arastinlmistir.
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Results: B. abortus was detected in 17 (14.4%)
of 118 abortion cases examined. The distribution of
B. abortus isolates among cattle, goats and sheep was
72.2% (13/18), 5.9% (3/51) and 2.0% (1/49), respectively.
The 14 (82.4%) of B. abortus isolates were biovar 3. A
single cluster and four pulsotypes (HGDI=0.5662) were
determined by the PFGE, five types (HGDI=0.6838) by the
MLVA-16, and six genotypes (HGDI=0.7132) by evaluating
these two methods together. Genotype 1, which consists
of nine (52.9%) isolates, six obtained from cattle and

three from goats, was predominant.

Conclusion: Although the discriminative powers
of the PFGE and MLVA methods were not high enough
when a small number of samples were examined, the
discriminatory power of MLVA-16 was determined to
be higher than PFGE in determining the regionally
predominant B. abortus genotypes. Moreover, the use
of both together was even more effective. Since using
the two methods together in epidemiological studies
requires additional costs and effort, it was concluded
that the predominant genotypes could be determined,
especially during epidemic periods and evaluated in
vaccine studies. Additional examination of human clinical
specimens in epidemic areas will further strengthen the
results to be obtained. Thus, our study will provide
essential data for the studies to be performed in order
to control brucellosis outbreaks, which constitute a

serious public health problem.

Key Words: Abortion, Brucella abortus , brucellosis,
epidemiology, MLVA, PFGE

Bulgular: incelenen toplam 118 diisiik vakasindan 17
(%14,4)’sinde B. abortus tespit edilmistir. Sigir, kegi ve
koyunlardaki B. abortus izolatlarinin dagilimi sirasiyla
%72,2 (13/18), %5,9 (3/51) ve %2,0 (1/49) idi. B. abortus
izolatlarinin Ucl biyotiplendirilememisken, 14’Gnun
(%82,4) biovar 3 oldugu tespit edilmistir. PFGE ile tek
kiime ve 4 pulsotip (HGDI=0,5662), MLVA-16 ile 5 tip
(HGDI=0,6838), iki yontem birlikte degerlendirildiginde
de 6 genotip (HGDI=0,7132) belirlenmistir. Altis1 sigirdan,
Ucu de keciden elde edilmek Uzere 9 (%52,9) izolati

barindiran genotip 1’in baskin oldugu gorilmistiir.

Sonuc: PFGE ve MLVA yontemlerinin ayirt edici
glicleri az sayida ornek incelendiginde yeterince yliksek
bulunmasa da, bolgesel hakim B. abortus genotiplerinin
belirlenmesinde MLVA-16’nin ayirt edici giicinuin PFGE’ye
gore daha yiiksek oldugu, ikisinin birlikte kullanilmasinin
ise daha da etkili oldugu belirlenmistir. iki yontemin
epidemiyolojik calismalarda bir arada kullanilmasinin
ek maliyet ve zahmet gerektirmesi sebebiyle, ozellikle
salgin donemlerinde baskin genotiplerin tespit edilerek
asi calismalarinda degerlendirilebilecegi kanaatine
varilmistir. Salgin bolgelerinde insan klinik orneklerinin
de ek olarak incelenmesi elde edilecek sonuclar daha da
gliclendirecektir. Sonuc olarak calismamiz, ciddi bir halk
saglig1 sorunu olusturan bruselloz salginlarinin kontrol
altina alinabilmesi icin yapilacak ¢alismalara onemli veri

saglayacaktir.

Anahtar  Kelimeler: Dusuk, Brucella abortus,

bruselloz, epidemiyoloji, MLVA, PFGE

INTRODUCTION

Brucella abortus is a Gram-negative, non-spore,
non-motile, intracellularly-located bacterium and
shows interest in the reticuloendothelial system. It
causes brucellosis, a zoonotic disease of worldwide
leads to animal reproductive

importance, and
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problems. B. abortus usually settles in the uterus
and mammary gland tissue in pregnant cows,
causing abortion and infertility, while the crucial
symptoms of the disease in infected bulls are orchitis
associated with seminal vesiculitis and epididymitis
(1). Although B. abortus is predominant in cattle,

cross-infection between ruminants is also observed



(2). The infectious agent has an affinity for the
uterus containing high concentrations of erythritol,
especially in the last trimester of pregnancy, and
preferentially proliferates in placental trophoblasts.
Due to the absence of erythritol in the human
placenta, it is thought that this bacterium does not
play a role in the abortion or preterm birth etiology
in humans (3). In humans, the infection is formed by
contact with infected animals or the consumption of
unpasteurised dairy products, causing a long-lasting
disease. The general symptoms of human brucellosis
are weakness, high fever, anorexia, myalgia and
arthralgia (4). These cause physical inadequacy and
loss of labour, and treatment expenses also cause a
significant economic loss (5). Therefore, controlling
and preventing brucellosis in animals is essential to
eradicating the disease in humans (6).

Despite the eradication programs, including
vaccines for the prevention and elimination of the
disease in ruminants, brucellosis is still common
worldwide (5-7). It continues to be a significant
problem for Turkey and other Middle Eastern countries
(8). Therefore, it is clinically essential to monitor
epidemic strains to get the epidemics under control,
prevent the spread by identifying the sources of
infection and contribute to the selection of regional
anti-brucellosis strategies. However, identifying
Brucella species and biovars using classical phenotypic
methods is insufficient to monitor epidemic strains. In
the genotyping surveillance follow-up of brucellosis,
the Multiple Locus Variable-Number Tandem Repeat
Analysis (MLVA) method, which is successfully used in
the clonal typing of fastidious microorganisms such
as M. tuberculosis (9), is also used in addition to
the Pulse-Field Gel Electrophoresis (PFGE) method
(10,11), which is accepted as the gold standard for
bacterial typing due to its high distinctiveness (12).
We aimed to determine the role of B. abortus
strains in the abortion etiology of domestic ruminants
in the Cukurova region, Turkey, to reveal the
phylogenetic relationships of the isolated strains by

using the PFGE and MLVA methods and thus investigate

the availability of these methods in this field.

MATERIAL and METHOD

Isolation and Identification of B. abortus strains

The 118 abortion samples, which were taken
from 51 goats, 49 sheep and 18 cattle, and sent to
the laboratory of Adana Veterinary Control Institute
between 2013 and 2014 for examination,
included in the study. Each sample was inoculated on

were

two Brucellaselective agar media (Oxoid, Basingstoke,
UK) supplemented with 7% horse serum. These media
were incubated at 37 °C for four days, one under
aerobic conditions and the other in an incubator
containing 10% CO,. Phenotypic species identifications
of B. abortus isolates were performed in automatised
VITEK 2 system (BioMerieux, Durham, North Carolina,
USA). Biotype determinations were carried out in
Istanbul Pendik Veterinary Control Institute Reference
Laboratory by using classical typing techniques,
including CO, maintenance, H,S production, urease
activity in Christensen’s urea agar and Rustagian-
Stuart urea broth, the reproduction in the medium
containing basic fuchsin (MilliporeSigma, MA, USA)
and thionine (Merck, Germany) in concentrations of
20 pg/ml and 40 pg/ml, respectively (dye sensitivity
test), lysis with Thilisi (Tb) and Berkeley (Bk) phage,
and agglutination tests with monovalent A and M
antiserum. Reference strains of B. abortus (bv 1:
544, ATCC 23448; bv 2: 86/59, NC 10501; bv 3: Tulya,
ATCC 23448) were used as control strains for the
determination of species and typing.

The species identification of B. abortus isolates
was confirmed in the laboratory of the Medical
Microbiology Department, Cukurova University
Faculty of Medicine, using the AMOS-ERY-PCR method
developed by Ocampo-Sosa AA et al. (13). DNA was
extracted by the freeze-thawing method.

The isolates were stored in brain heart infusion
broth supplemented with blood and gelatin stabs at
-80 °C and were recultivated by inoculating in 5%
sheep blood agar when needed.
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Determination of Clonal Relationship

The clonal relationship between the isolates was
examined using PFGE and MLVA-16 methods in the
laboratory of the Medical Microbiology Department,
The
discriminatory power of the tests (HGDI: Hunter-

Cukurova University, Faculty of Medicine.
Gaston diversity index) was calculated using the site
http://insilico.ehu.es/mini_tools/discriminatory_
01.03.2022). B.
abortus S19 reference vaccine strain was used as a

power/index.php (Access date:

control.

Determination of Clonal Relationship by PFGE
Method

Xbal restriction enzyme (New England Biolabs,
MA, USA) was used to restrict the chromosomal DNA
in agarose gel prepared from isolates, as previously
described by Cespedes et al. (14). Electrophoresis
was completed in the CHEF-DR Il system (Bio-Rad
Laboratories, Nazareth, Belgium) (Switch time: 0.5-
10 s, 6 V/cm, 14 °C, 24 h, 0.5xTBE). The gel was
stained with five pg/ml ethidium bromide, and DNA
bands were visualised using the Gel Logic 1500 Imaging
System (Kodak Company, NY, USA). The dendrogram

Table 1. Primer sequences used in the MLVA-16 method

of the obtained PFGE band profiles was created using
the Gel Compar Il version 5.1 (Applied Maths, Sint-
Martens-Latem, Belgium) software program with the
Unweighted pair group method with mathematical
(UPGMA) The
between the isolates was calculated according to the

averaging process. relationship
“Dice” similarity coefficient based on the bands, with
a tolerance of 1.5%. Strains with 85% band similarity
were considered in distinct clonal-related clusters.
The clusters were named with capital letters (A, B,
C, etc.).

Determination of Clonal Relationship by MLVA-16
Method

After DNA extraction from the isolates, 12 PCR
assays, four duplex PCR’s (Bruce6-12, Bruce45-55,
Bruce8-42, and Bruce11-43) and eight singleplex PCR’s
(Bruce4, Bruce7, Bruce9, Bruce16, Bruce18, Bruce19,
Bruce21, and Bruce30), were performed as previously
described to determine the specific number of VNTR
(Variable Number Tandem Repeat) units of 16 loci
(15-17). The primer sequences used are shown in
Table 1. Amplicons were subjected to electrophoresis
through 2.5-4.5% (wt/vol) agarose (MilliporeSigma,

Locus Forward Primer 5’-3’ Reverse Primer 5’-3’
Bruce04 CTGACGAAGGGAAGGCAATAAG CGATCTGGAGATTATCGGGAAG
Bruce06 ATGGGATGTGGTAGGGTAATCG GCGTGACAATCGACTTTTTGTC
Bruce07 GCTGACGGGGAAGAACATCTAT ACCCTTTTTCAGTCAAGGCAAA
Bruce08 ATTATTCGCAGGCTCGTGATTC ACAGAAGGTTTTCCAGCTCGTC
Bruce09 GCGGATTCGTTCTTCAGTTATC GGGAGTATGTTTTGGTTGTACATAG
Bruce11 CTGTTGATCTGACCTTGCAACC CCAGACAACAACCTACGTCCTG
Bruce12 CGGTAAATCAATTGTCCCATGA GCCCAAGTTCAACAGGAGTTTC
Bruce16 ACGGGAGTTTTTGTTGCTCAAT GGCCATGTTTCCGTTGATTTAT
Bruce18 TATGTTAGGGCAATAGGGCAGT GATGGTTGAGAGCATTGTGAAG
Bruce19 GACGACCCGGACCATGTCT ACTTCACCGTAACGTCGTGGAT
Bruce21 CTCATGCGCAACCAAAACA GATCTCGTGGTCGATAATCTCATT
Bruce30 TGACCGCAAAACCATATCCTTC TATGTGCAGAGCTTCATGTTCG
Bruce42 CATCGCCTCAACTATACCGTCA ACCGCAAAATTTACGCATCG
Bruce43 TCTCAAGCCCGATATGGAGAAT TATTTTCCGCCTGCCCATAAAC
Bruce45 ATCCTTGCCTCTCCCTACCAG CGGGTAAATATCAATGGCTTGG
Bruce55 TCAGGCTGTTTCGTCATGTCTT AATCTGGCGTTCGAGTTGTTCT
Turk Hij Den Biyol Derg



MA; USA) gels with ethidium bromide at 100 V for Accessed: 21.10.2014 and 05.07.2022). The resulting
2-4 h, depending on their size. After electrophoresis, band profiles were evaluated with the Unweighted
the gels were visualised by an imaging system (Kodak pair group method with mathematical averaging
Company, NY, USA). The 10 bp and 50 bp DNA ladders  (UPGMA) using the site “http://insilico.ehu.es/
(Tracklt-InvitrogenTM, Thermo Fisher Scientific, MA, dice_upgma/” (Access date: 01.03.2022). In addition,
USA) were used to determine the band size. the “Dice” similarity coefficient based on bands was
According to the obtained MLVA band sizes, the Uused to determine the relationship between strains,
numbers of repeated VNTR units were detected using and a dendrogram was created. Accordingly, strains
the table published in the MLVA database (Fig. 1) With 80% band similarity were considered in clonally
(http://mlva.u-psud.fr/Brucella/spip.phprarticle93, —related clusters.
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Figure 1. Repeated unit numbers and amplicon sizes for allele identification by MLVA-16 method (http://mlva.u-psud.fr/bru-
cella/spip.php?article93, Access date: 21.10.2014 and 05.07.2022)*The numbers above express the “b” or the Path coefficient
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The study was approved by the Cukurova
University, Faculty of Medicine Non-Invasive
Research Ethics Committee (Date: 22.07.2022 and
Number:50243401/2022-7).

RESULTS

B. abortus was isolated in 17 (14.4%, 95%
confidence interval: 0.081-0.207) of 118 abortion
cases in which fetal and maternal samples were
abortus isolates
among cattle, goats and sheep was 72.2% (13/18, 95%
confidence interval: 0.515-0.929), 5.9% (3/51, 95%
confidence interval: 0.006-0.123) and 2.0% (1/49,
95% confidence interval: 0.019-0.060), respectively.
Three (17.6%) isolates could not be typed, while 14
(82.4%) isolates were biovar 3. All of the isolates
were also confirmed as B. abortus by AMOS-ERY-PCR.

Examination of the clonal relationship by the PFGE

analysed. The distribution of B.

method determined that B. abortus isolates showed
a similarity of more than 94.9% and were distributed

Dice (Opt:1.50%) (Tol 1.
PFGE

-t o o0 (=) 1 -t o o0 8
o0 oo oo (=2} L) (=) L= (=) —
100
97.9
95,9
100
94.9

100

into four pulsotypes (A1-4) within cluster A. A2 was
the predominant pulsotype with 11 (64.7%) isolates.
The HGDI value of the PFGE method was calculated
as 0.5662 (Fig. 2).

Moreover, in the result of examining the clonal
relationship of the isolates by the MLVA-16 method,
five distinct genotypes were determined. Three alleles
were detected at both loci of Bruce07 and Bruce30
in Panel-2B with HGDI values of 0.404 and 0.470,
respectively. The remaining 14 loci demonstrated
single alleles (HGDI=0). Thus, the discriminatory
power of the MLVA-16 method was higher than the
PFGE method (HGDI=0.6838) (Fig. 3 and Table 2).

The overall evaluation of the PFGE and MLVA-16
results clustered the B. abortus isolates in 6 distinct
genotypes. Genotype 1, which contains 9 (52.9%)
isolates, six from cattle and three from goats, was
predominant (Table 3). Consequently, when these
two methods were evaluated together to determine
the clonal relationship, it was observed that the
discriminative power increased slightly (HGDI=0.7132).

5%-1.5%) (H=0.0% S=0.0%) [0.0%-100.0%]

PFGE Strain Type
LD LN 1 Tl Brus4o Al
[LE LI L] Brus77 Al
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LU (HE I 1 FH 1 Brused A2
CEE PP o FH T Bres7a A2
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Figure 2. Dendrogram of 17 B. abortus isolates according to PFGE band profiles
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Figure 3. Dendrogram of 17 B. abortus isolates according to MLVA-16 band profiles

Table 2. Allele status and HGDI values of the total of 17 B. abortus isolates as a result of MLVA-16

Loci No. of Alleles No. of Repetitions (No. of Isolates) HGDI*
Panel 1

Bruce 06 1 2 0
Bruce 08 1 5 0
Bruce11 1 3 0
Bruce12 1 12 0
Bruce42 1 2 0
Bruce43 1 2 0
Bruce45 1 3 0
Bruce55 1 1 0
Panel 2A

Bruce 18 1 6 0
Bruce 19 1 44

Bruce21 1 8

Panel 2B

Bruce 04 1 2 0
Bruce 07 3 4 (3), 5(1), 6 (13) 0.4044
Bruce09 1 5 0
Bruce 16 1 5 0
Bruce 30 3 3(12),4(1),5(4) 0.4706
Overall 5 0.6838

*HGDI: Hunter-Gaston diversity index.
**Numbers of isolates belonging to the alleles: 9,4,2,1,1.
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Table 3. The distribution of the six B. abortus genotypes determined as a result of the overall evaluation of MLVA-16 and

PFGE methods

g I R B B A

2 MWVA-16 @ © © © O O o o o 0o © 8 8 ¢ % G PFGE No. of

° O U U U U U U ULV VLU VU VU S S8 8 U U Source (No.)

€ Type 2 2 2 2 2232322232555 2:2 2 Type Isolates

U] 00 0O 0O O 0 O N N M O Mm 0o m

1 1 2 5 3122 2 3 1 6 4 8 2 6 5 5 3 A02 9 goat (3), cattle (6)
2 2 2 5 312 2 2 3 1 6 4 8 2 6 5 5 5 AO1 2 cattle (2)

3 2 2 5 312 2 2 3 1 6 4 8 2 6 5 5 5 A04 2 cattle (2)

4 3 2 5 312 2 2 3 1 6 4 8 2 4 5 5 3 A02 2 cattle (2)

5 4 2 5 3122 2 3 1 6 4 8 2 5 5 5 3  AO3 1 sheep (1)

6 5 2 5 312 2 2 3 1 6 4 8 2 4 5 5 4 AO1 1 cattle (1)
DISCUSSION cross-infection among species (1,2,18,19). Although

Including epidemiological surveillance studies in
the planned control and eradication strategies to
prevent the losses in the animal production system
and infections in humans caused by B. abortus-
induced brucellosis is crucial to reveal the regionally
predominant genotypes. Thus, it is possible to monitor
biovars and genotypes, vaccine strains and new
potential species in the field, regulate vaccination
policies by determining the source of the epidemic,
especially during periods of increased abortion cases
in domestic ruminants, and monitor the movement
of bacteria in animal and human populations.

In the present study, fetal and maternal samples
from 118 cases that resulted in abortion in domestic
ruminants in the Cukurova region were examined to
determine the role of B. abortus strains in the etiology
of abortion and the phylogenetic
of isolated strains. As a result, B.
detected in 14.4% of the examined abortion cases,

relationships
abortus was

and the distribution of B. abortus isolates among
cattle, goats and sheep was 72.2%, 5.9%, and 2.0%,
respectively. Furthermore, three out of the 17 B.
abortus isolates could not be typed, while 14 (82.4%)
isolates were found to be biovar 3. It is well known
that B. abortus strains are predominant in cattle, but
they may cause abortion in sheep and goats due to

Turk Hij Den Biyol Derg

the biovar distribution varies according to the country
and region, studies from Turkey show that biovar 3 is
predominant among the B. abortus isolates identified
in cattle (18,19). Biovar 3 is also prevalent in Italy
(20), Iran (21) and many West African countries (22),
while biovar 1 was commonly isolated in Nigeria
(23), Zimbabwe (24) and Egypt (2,25). In the study
examining 5203 Brucella field isolates from the
abortion cases of domestic ruminants, mostly cattle
(57.8%), between 2010 and 2015 throughout Turkey,
Karagul et al. (19) identified 3024 (58.1%) isolates as
B. abortus. Of them, 2872 were biovar 3, 120 were
biovar 1, one was biovar 2, one was biovar 9, and
30 were vaccine strain S19. The researchers reported
the distribution of B. abortus biovar 3 isolates among
cattle, goats and sheep as 94.5%, 9.3% and 6.4%,
respectively. These data are similar to our results (19).

To
of B. abortus isolates, we preferred the PFGE and
the MLVA-16 methods, as mentioned above. It has
been shown that the PFGE method, accepted as the
gold standard in the epidemic analysis of hospital
infections, can also be used to investigate the
genotypic relationship between Brucella species.
Due to its low discrimination and difficulty in use,
the PFGE method has been replaced by the MLVA
method, which has higher discriminatory power and

investigate the phylogenetic relationship



applicability, even though it has been more costly
(14-17,26). There are a few studies in which different
Brucella species were investigated together with these
two methods worldwide (14,26). Our research is one
of the rare studies in our country in which the clonal
relationships of animal-origin B. abortus isolates
were investigated by the PFGE and the MLVA methods.
17 B.
distributed in a single cluster and four pulsotypes by
the PFGE, five types by the MLVA-16, and six genotypes
by an overall assessment of these two methods.

In our study, abortus isolates were

By the MLVA-16, loci in all panels except Bruce07
and Bruce30 in Panel-2B contained a single allele
(HGDI=0) and Bruce07 and Bruce30 had three alleles
(HGDI values were 0.404 and 0.470, respectively).

Gokmenetal. (27) evaluated nine B. abortusstrains
isolated from ruminant fetal debris in our region using
the MLVA and the PFGE methods. The researchers
determined a single cluster and three pulsotypes by
the PFGE, six types by the MLVA, and seven genotypes
using two methods together to evaluate. In addition,
three alleles were detected at both Bruce07 and
Bruce30 loci and a single allele at the remaining loci.
Along with these results, the numbers of repetitions
at loci are also very similar to our results (27). As far
as we know, no other study in our country applied
these two methods together on B. abortus isolates.

In Chile, Cespedes et al. (14) evaluated the B.
abortus isolates obtained from milk and fetal debris
of ruminants using the PFGE and MLVA-16 methods,
the same as our study, and determined that 69 B.
abortus isolates were collected in a single cluster
and distributed into two pulsotypes by the PFGE
analysis. As a result of the MLVA of 71 B. abortus
isolates, they established that the discriminatory
power of the Panel-1 loci and the Panel-2A loci except
Bruce19 was low. In contrast, the discriminatory
power of the Bruce19 locus and the Panel-2B loci
was high (HGDI>0.6). Although the discriminatory
power of Panel-2B is generally high, as in our results,
it is thought that the discriminatory power of
other loci also emerges due to the more significant

number of samples and regional differences (14).
Singh et al. (28) typed 11 B.
isolated from vaginal swabs and milk samples of

abortus strains

ruminants in India using the MLVA-16 method and
reported that all of them belonged to B. abortus biovar
1, gathered in a single cluster with 90% similarity
and divided into five genotypes. The researchers
detected three alleles at only two (Bruce07 and
Bruce30) out of 16 loci and a single allele at the
remaining 14 loci, similar to our study. Moreover,
the repeat numbers at loci except for Bruce08,
12, 42, 43, 45, 18, and 21 and the discriminatory
power (HGDI) values agree with our results (28).

In another study in India, Kumari et al. (29)
typed 17 B. abortus isolates, of which 13 were field
isolates and four reference strains, using the MLVA-
15 method and reported that all of them belonged
to B. abortus biovar 1 and were divided into eight
clusters and 13 genotypes with 90% similarity. They
determined three and four alleles at the Bruce07
and Bruce30 loci, respectively, two alleles at
each of the Bruce12, 04, 09, 16, and 18 loci, and
a single allele at the remaining loci. Despite the
repeat numbers being similar to our results at the
Bruce07 locus, they differed at Bruce30 and some
Bruce07 and Bruce30
loci appear more distinctive as in our results (29).

other loci. Consequently,

As a result of the MLVA-16 analysis in Egypt,
Wareth et al. (25) distributed 20 B. abortus strains,
two of which were vaccine strains, isolated from 18
ruminants, one dog, and one cat, into three clusters and
nine different genotypes. The researchers determined
three alleles at each Bruce06 and Bruce07 loci, two
at each Bruce43, 18, 19, 04, 16, and 30, and a single
allele at the remaining loci. The repeat numbers at
the Bruce08, 12, 42, 45, and 21 loci are the same as
in our study. Although the Bruce43, 18, 07 and 30 loci
appeared congruent with our research, the numbers of
alleles and repeats at the remaining loci differed (25).

By evaluating the results of PFGE and MLVA-16
assays together, we determined that genotype 1,
including nine (52.9%) isolates, six of which were
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obtained from cattle and three from goats, was
predominant among six B. abortus genotypes. The
fact that each of three B. abortus isolates, which
were obtained from goats, existed in this dominant
genotype points to cross-infection among ruminants
suggests that
genotypes can be determined and used as prototypes

and such regional predominant
in vaccine studies (1,2,18,19). Although brucellosis
has been substantially eradicated among animals
in some developed countries owing to eradication
programs for the prevention and elimination of the
disease in ruminants, including vaccination, it is
still common throughout the world, including in
Turkey (6-8,30). Besides, the risk it carries for human
health increases the importance of the disease
even more (5,6). Therefore, regular vaccination of

animals is essential to control this disease (6,8).
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Tiirkiye’de kedilerdeki Toxoplasma gondii arastirmalari

Banucicek YUCESAN!

OZET

Toxoplasma gondii (T. gondii); hiicre icine yerlesen,
tim Diinya’da yaygin olarak goriilebilen Apicomplexa
filumunda yer alan protozoon bir parazittir. Bu calisma
ile Turkiye’de kedilerde yapilan T. gondii calismalar
ele alinmis; calisma alanlar, test yontemleri, pozitiflik
oranlan, bolgesel sonuglar ve yapilan calismalarin
degerlendirilmesi amaclanmistir. Calisma ile 01.04.2022
tarihine kadar Pubmed, Google Akademik, Web of
Science, Science Direct, Scopus ve Ulusal Tez Merkezi
veri tabanlan incelenmis ve Turkiye’deki kedilerde
gerceklestirilen T. dokiimante

gondii calismalan

edilmistir. Kedilerde T. gondii varligi Tirkiye’de
mikroskobik, serolojik [SFDT (Sabin Feldman Dye
Testi), IHA (indirekt Hemagliitinasyon Testi), IFA

(indirek Ffloresan Antikor) Testi, ELISA (Enzyme Linked
Immunosorbent Assay), CFT (Kompleman Fiksasyon
Testi)] ve molekiiler analiz yontemleri (PCR=Polimeraz
Zincir Reaksiyonu) ile arastirilmaktadir. Bu meta analizde
Kedilerdeki
calismalarinin daha cok seroprevalans ¢alismalari oldugu
tespit edilmistir (16/21). Calismalar ic Anadolu (11/21) ve

21 yayin bulunmustur. toxoplasmosis

Ege Bolgesi’nde (4/21) fazla olmak iizere, Dogu Anadolu
(5/21) ve Akdeniz Bolgesi’nde (4/21) yapilmistir. Marmara,
Karadeniz ve Glineydogu Anadolu’ya ait bdlgelerde
calismaya rastlanmamistir. Bolge dagiimlarinin sirasiyla
ic Anadolu Bolgesi (%52,32), Dogu Anadolu Bolgesi (%45),

ABSTRACT

Toxoplasma gondii (T. gondii) is an intracellular
protozoan parasite in the Apicomplexa phylum that
can be widely seen all over the world. In this study was
performed to evaluate the study areas, test methods,
positivity rates, regional results and studies. In this
study, Pubmed, Google Scholar, Web of Science,
Science Direct, Scopus and National Thesis Center
databases were examined until 01.04.2022 and T.
gondii studies in cats in Turkey were documented.
Microscopic, serological [SFDT (Sabin Feldman Dye
test), IHA (Indirect hemagglutination test), IFA
(Indirect fluorescent antibody test), ELISA (Enzyme
lynked immunosorbent assay), CFT (Complement
fixation test)] and molecular analysis methods in cats
in Turkey (PCR = Polymerized Chain Reaction) was
used. 21 publications were identified in this meta-
analysis. It has been determined that toxoplasmosis
studies in cats are mostly seroprevalence studies
(16/21). Studies were carried out in Eastern Anatolia
(5/21) and Mediterranean Region (4/21), mostly in
Central Anatolia (11/21) and Aegean Region (4/21).
No study was found in the Marmara, Black Sea and
Southeastern Anatolia Regions. It was determined
that the regional distributions were Central Anatolia
Region (52.32%), (45%),

Aegean Region (36.33%) and Mediterranean Region

Eastern Anatolia Region
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Ege Bolgesi (%36,33) ve Akdeniz Bolgesi (%22,2) oldugu
tespit edilmistir. Turkiye’de kedilerde pozitiflik orani
%41,5°tir. Sonucta, son konak olan kedilerde yapilan
prevalans calismalarindaki oranlar, enfeksiyonun halen
onemli bir halk sagligi sorunu oldugunu gostermektedir.
Bu amacla, basta calisma yapilmamis bolgelerde olmak
Uzere, arastirmalanin ve onleyici faaliyetlerin artirilmasi

gerektigi dusuintilmektedir.

Key Words: Kedi, Toxoplasma gondii, Turkiye

(22.2%). The positivity rate for cats in Turkey is
41.5%. Rates in prevalence studies in final host cats
indicate that infection is still an important public
health concern. For this purpose, it is thought that
researches and preventive activities should be
increased, especially in areas where no studies have

been made.

Anahtar Kelimeler: Cat, Toxoplasma gondii,

Turkey

GIRIS

Toxoplasma gondii (T.

yerlesmis, tim Dinya’da yaygin olarak gorilebilen

gondii) hucre icine
Apicomplexa filumunda protozoon bir parazittir.
Toxoplasmosis bu parazit tarafindan olusturulan,
insanlarin, evcil hayvanlarin ve yaban hayatinin
etkilenmesinde onemli rolii olan, su, toprak ve gidalar
ile bulas1 s6z konusu olabilen, zoonotik karakterli bir
hastaliktir. T. gondii’nin ekosisteme olan adaptasyonu
benzersizdir (1). T. gondii parazitozu evcil ve yabani
kedigillerde seksuel olarak gelisebilen, son derece
bulasic1 bir enfeksiyondur. Kedigiller cevreye oldukca
direncli ookistler olusturur ve enfeksiyonun yayilimin
dogurur. Insanlar dahil tim sicak kanlilar, ookistleri
veya doku Kkistlerini tiiketerek ara konak olarak
hareket ederler. Yavas cogalan bradizoit formunun
olusturdugu, kronik doku kisti evreleri ise yasam boyu
devam edebilmektedir (2).

Toxoplasma  gondii insan viicudundaki tim
hayati organlar tutabilen, tum sivisal cikartilarda
bulunabilen, transplasental bulas ile dusuklere ve
fetal anomalilere neden olabilen bir hastalik etkenidir.
T. gondii’nin uc¢ enfektif formundan
kedigiller

alinmasindan sonra, parazit dis ortama kedi diskisi

(takizoit,

bradizoit, ookist) birinin tarafindan
ile sporlanmamis ookist halinde atilir (3). Ookistler

uygun cevresel kosullarda sporlanir ve enfektif hale
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gelir. Sporlanmis ookistler besin zinciri icerisinde,
son konakc¢i tarafindan alindiginda hizla iireyen bir
formu olan takizoitlere donusur. Takizoitler konakci
organizmada doku Kkistleri icinde bradizoitlerine
donuserek parazitin sessiz formunu olusturabilir.
Kediler doku kistlerinin icinde bradizoitler bulunan
ara konaklar vyiyerek veya sporlanmis ookistleri
alarak enfekte olabilir. insanlar ookistler ile enfekte
cevresel materyaller (yiyecekler, su) ve iyi pismemis
hayvan etleri ile doku kistlerini alarak, organ nakli,
kan transflizyonu yoluyla veya anneden fetiise
transplasental olarak gecis yoluyla enfeksiyona
yakalanabilirler.

Hayvanlarda oldugu gibi
faktor

ookistlerin cevresel

insanlarda da bu
iklim
olarak canliigim

prevalans1 bircok etkilemektedir.

faktorleri
dogrudan etkiler. Antropojenik faktorler (beslenme
aliskanliklar, et pisirme yontemleri, el ykama
aliskanligi, et ve sebze tiiketimi ve sebze yikama
aliskanliklar1 vb.), ekonomik, sosyal ve kulturel
aliskanliklar, su kalitesi

ve sanitasyon islemleri

de insanlardaki prevalansi etkileyen faktorlerdir

(4). insanlarnin cevresel faktorlere karst koruyucu

mekanizmalan kullanabilme sansi varken,

hayvanlarin ve ozellikle son konak olan kedilerin
boyle bir koruyucu mekanizmalari da kullanabilme
sanslarn  yoktur. Dolayisiyla

parazitozun bircok

ekosistemde sinirlanabilme yetenegi zayiflamaktadir.



Yapilan calismalarda T. gondii ile enfekte olmus
farelerin kedi kokusu olan alanlarda, enfekte olmamis
farelere gore daha fazla bulundugunu gostermektedir.
Bu durum enfeksiyonunun yayiim potansiyelini
artirmakta oldukca 6nemli bir konudur ve “Oliimciil
kedi cekiciligi” olarak adlandirilmaktadir (5).
insanlarda cogunlukla asemptomatik seyretmekle
birlikte,
gecirildiginde konjenital toxoplasmosis gibi onemli

enfeksiyon hamilelik doneminde
sonuclar dogurabilmektedir. Bircok calisma Diinya
niifusunun Ugcte birinin T. gondii ile enfekte oldugunu
bildirmektedir (6). Bu nedenle Centers for Disease
Control (CDC- Hastalik Kontrol Merkezi) hastaligin
ciddiyeti, ylksek insidans ve oOnleme potansiyeli
nedeniyle T. gondii’yi “ihmal Edilen Bes Parazitik
Enfeksiyon”dan biri olarak onceliklendirmistir (7).
Tiirkiye’de  kedilerdeki  Toxoplasma  gondii
calismalan

Kolay yayilabilen ve yayginligi bu kadar fazla olan
bu parazitozun, onlenmesi calismalan da ulkeler icin
onemli olmalidir. Bu calisma ile Tirkiye’de kedilerde
yapilan T. gondii calismalari ele alinms; calisma
alanlan, test yontemleri, test calisilan miktarlar,
pozitiflik oranlar, bolgesel sonuclar ve yapilan
calismalarin degerlendirilmesi amaclanmistir.

Bu calisma 01.04.2022 tarihine kadar yayinlanmis

ve Turkiye’de kedilerde gerceklestirilen T. gondii

calismalanin1 icermektedir. Calisma verileri icin;
Pubmed (https://pubmed.ncbi.nlm.nih.gov/),
Google  Akademik  (https://scholar.google.com/

schhp?hl=tr&as_sdt=0,5), Web of Science (https://
www.webofscience.com/wos/woscc/basic-search),
Science Direct
Scopus
uri?display=basic#basic)
(https://tez.yok.gov.tr/UlusalTezMerkezi/),
tabanlan

(https://www.sciencedirect.com/),
(https://www.scopus.com/search/form.
ve Ulusal Tez Merkezi
veri
taranmisti. ~ Yapilan  incelemelerde
Turkiye’de T. gondii konusu ile ilgili onlarca yayin
yapilmis olmasina karsin, son konak olan kedilerdeki
varligi ve yayilimi ile ilgili yapilmis sadece 21 yayin
tespit edilmistir.

Bu calisma ile elde edilen tim yayinlar Tablo

1 ile dokumante edilmistir. Analiz yontemlerinin
5 tanesi mikroskobik, 1 tanesi hizli tami, digerleri
serolojik analiz yontemleridir [SFDT (Sabin Feldman
Dye test), IHA (indirek hemagliitinasyon test), IFA
(Indirek floresan antikor test), ELISA (Enzyme lynked
immunosorbent assay), CFT (Kompleman fiksasyon
testi)]. Ayrica serolojik ve mikroskobik yontemler
kullanilan bir yayinda molekiiler analiz yontemi de
kullamlmistir. Bu yayinlarin iki tanesi kedilerin otopsi
materyallerinden yapilmis mikroskobik analizleri,
uc tanesi ookistlerin mikroskobik analizlerini, bir
tanesi ise hizli tan kitleri ile yapilan analizleri iceren
yayinlar olup, bu nedenle calismanin bolgesel analizler
kisminmin  disinda birakilmistir.  Analizlerin  benzer
olmas1 acisindan, sadece serolojik analiz calismalan
bolgesel degerlendirilmeye tabii tutulmustur. Tablo 2
araciligiyla bu yayinlar bolgesel olarak gosterilmistir.
Bu calismalarin sekiz tanesi ingilizce, digerleri Tiirkce
yayinlardir.

Bu calismada tespit edilen makalelerin tamam
hakemli dergilerde vyayinlanmis arastirmalandir.
Arastirmalara 1970 yilinda baslanmistir ve glinimizde
halen devam etmektedir.

Sekil 1’de Turkiye’de kedilerde T. gondii calismasi
yapilan iller harita Uzerinde gosterilmistir.

Sekil 2
calismalarinin dokumleri ve bunlarin yillara gore

ile kedilerde vyapilan T. gondii
dagilimi gosterilmistir.

Kediler ile ilgili yapilan calismalarda parazitin
morfolojisini tanimlayan yayin sayis1 6’dir (8-13).

Bu yayinlarin hepsinde T. gondii’nin Turkiye’deki
daglimiileilgiliarastirma verilerine ulasilabilmektedir.
Ayrica Doganay (1992) ve Koloren ve Dubey (2020)
yaptiklan
yillardan onceki kedi ile ilgili verilerin Turkiye’deki

derleme calismalanyla, yayinlandiklan
dagilimlarina da deginmislerdir (14, 15).

1970-79 yillan arasindaki calismalarin 2 tanesinde
(16, 17), 1980-89’da 1 yayinda (18), 1990-99’da
3 yayinda (19-21), 2000-09’da 2 yayinda (8, 22),
2010-19’da 5 yayinda (9-11, 23, 24), 2020-Nisan
2022°de 3 yayinda (12, 13, 25) parazitin dinyadaki
epidemiyolojisi ile ilgili bilgiler verilmistir.
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Tablo 1. Tirkiye’de kedilerde Toxoplasma gondii siklig1 calisilan makaleler (n=21).

X Numune Pozitifler »
Iller Yontemler Referanslar
sayisi (n) (n) (%)
Ankara ve Kas 50 12 24 SFDT Giirel ve ark., 2021
Burdur 200 11 5.5 Hizli tan testi Aktemur, 2021 ("2
16 23,4 SFDT
) (16)
Ankara 77 1 1,2 CFT Ekmen ve Altintas 1970
Ankara 300 1 0,3 Mikroskopi Otopsi Erturk ve Tanzer, 197269
Ankara 248 1 0,4 Otopsi Alcigir ve Berkin, 1988 (®
Ankara 65 28 43 SFDT inci ve ark., 1996 (9
40 40,3 SFDT --
’ )
Ankara 99 34 343 IFA Ozkan ve ark., 2008
Ankara 129 86 66,6 SFDT Yiicesan ve ark., 201919
Alnlili e 102 49 48 o Yasa ve ark., 2017
Ankara
Kirikkale 53 37 69,8 IHA Poyraz ve ark., 199526
Sivas 50 39 78 IHA Ozcelik ve ark., 1991@
Nigde 72 55 76,4 SFDT Karatepe ve ark., 2008®
Ege bolgesi 106 37 34,9 Mikroskopi Ozcel ve Oztan, 1978 (7
Aydin 24 9 37,5 SFDT Eren ve ark., 1998 @
T 384 34,2 IFA
) . @3)
Izmir 1121 400 356 inhouse ELISA Can ve ark., 2014
2 0.43 Mikroskopi (Toxoplasma
P benzeri ookistler) @)
Izmir 465 67 14,37 PCR Karakavuk ve ark., 2021
176 37,84 ELISA
5 8,06 iHA e
) (28)
Van 62 0 0 Mikroskopi Tutlncu ve ark., 2003
Van 140 11 16,41 Mikroskopi Karakus ve Denizhan, 2021@)
Kars 102 45 441 SFDT Erkilic ve ark., 2016 @4
Kars 100 65 65 SFDT Kirmizigiil ve ark., 2019 ("
Elazig 36 20 55,5 SFDT Babiir ve ark., 1998 @
Kirklarei!
FM oy fstanou /onq-ml’d’:ﬂmmm o ::f:adeniz Artvin_ardahan
Marmara Yolova-— Kocael Dw;:u L N Ordu  Giresun Trabzon -
M Gorum Tokat m Bayburt *" R
s & L] Kmm«e m* Erzincan 'f"
x..w.., b Dogu’'Anadolu
ic Anadolu i
Kayseri Malatya Elazgy Biths Van
) Diyarbakir Sirt
) Hﬂ':'-.‘- Adraman s G
"-:“_"F Sanhurfa Herdin
‘ - o® Giineydogu Anadolu
Akdeniz -
Sekil 1. Turkiye’de kedilerde yapilan calismalarin illere ve bolgelere gore gosterilmesi
2 l 6 Turk Hij Den Biyol Derg



Tablo 2. Tiirkiye’de kedilerde Toxoplasma gondii sikliginin bolgelere gore dagilimi*.

incelenen Bolgeler incelenen numune sayisi (n) Pozitif numune sayis1 (n) Yiizde (%)”
Akdeniz Bolgesi” 9" 2 22,2
Ege Bolgesi 1610 585 36,33

ic Anadolu Bélgesi™ 688* 360 52,32
Karadeniz Bolgesi

Marmara Bolgesi

Dogu Anadolu Bolgesi 300 135 45
Giineydogu Anadolu Bélgesi

Toplam 2607 1082 41,5

* Turkiye’de serolojik analiz fazlalig1 nedeniyle bolge dagiimlan bu veriler esas alinarak hesaplanmistir. Ayn1 makalede
birden cok analiz yontemi kullamlmis ise seroprevalanslar dikkate alinmistir.

**Satir yuzdesi verilmistir.

*** Ankara ve Kas’taki kedilerde yapilan calismada sayilar illere gore ayrilarak hesaplanmistir.

Parazitin
Morfolojisi ve

Karakterizasyonu

(6)

Dagilim (21)

(18)

Calisma Konulari

Tedavi (2)

Kontrol ve

Korunma Yollar:

3)

Epidemiyoloji (16)

Kullanilan testler

(1)
000000

2020- Nisan

1970-1979 1980-1989 1990-1999 2000-2009 2010-2019 2022

Makalelerin Yaymlanma Yillar

Sekil 2. Makalelerin icerdigi konularin yillara gore dagilimi.

1970-79 yillan arasindaki calismalarin 2 tanesinde (16, icin kullanilan testler ile ilgili bilgiler verilmistir.

17), 1990-99’da 5 yayinda (19-21, 26, 27), 2000-09’da 3
yayinda (8, 22, 28), 2010-19’da 5 yayinda (9-11, 23, 24),

2020-Nisan 2022’de 3 yayinda (12, 13, 29) parazitin tams1  tedavisi ile ilgili bilgi verilmistir.
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1970-79 yillan arasindaki calismalarin 1 tanesinde
(17) ve 2020-Nisan 2022’de 1 yayinda (12) parazitin
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1970-79 yillan arasindaki calismalarin 2 tanesinde
(16, 17), 1990-99°da 1 yayinda (21), 2000-09’da 3
yayinda (8, 22, 28), 2010-19°da 4 yayinda (9-11, 23),
2020-Nisan 2022’de 3 yayinda (12, 13, 29) parazitin

yayiimin1 onlemeye ve kontrol etmeye yonelik
cabalar tartisitmistir.
Toxoplasma  gondii glinimizde halk sagligi

acisindan onemli bir parazit olmaya devam etmektedir.
Zoonotik karakterli olmasi, konjenital toksoplazmozis
gibi yenidoganlarin énemli komplikasyonlarina ve
immunsuprese insanlarda gecirilen toksoplazmozisin
agir enfeksiyonlara neden olabilme olasilig1 oldugu
icin, onlenmesi gereken bir parazit hastaligidir.

Bu calisma ile Turkiye’de  kedilerdeki
toksoplazmozis calismalarinin daha cok seroprevalans
calismalar oldugu tespit edilmistir (16/21). Kedi
calismalarina 1970 yilinda baslanmistir ve halen
devam etmektedir. Yapilan seroprevalans calismalar
ic Anadolu (11/21) ve Ege Bolgesi’nde (4/21)
daha fazla olmak lzere, Dogu Anadolu (5/21) ve
Akdeniz Bolgesi’nde (4/21) de s0z konusudur.
Marmara, Karadeniz ve Giineydogu Anadolu
bolgelerinde herhangi bir calismaya rastlanmamistir.
Epidemiyolojik olarak kediler de bu konudaki onemli
rollerine ragmen, cevresel bulas ile ilgili en az calisilan
konular olmaya devam etmektedir (30). Kedilerdeki
prevalans calismalarinin azliginin ilkemizdeki yayiim
acisindan da bir eksiklik oldugu diisiiniilmektedir.

Calismalardaki kedi ornekleri ve yiizdelerinde
bir inceleme yapildiginda, bolge dagiiminin sirasiyla
ic Anadolu Bolgesi (%52,32) > Dogu Anadolu Bolgesi
(%45) > Ege Bolgesi (%36,33) > Akdeniz Bolgesi (%22,2)
oldugu tespit edilmistir. Ege ve Akdeniz Bolgesinde
gorulen daha dusuk oranlarn yiiksek sosyoekonomik
kosullarla ilgili olabilecegi distinilmektedir.

Bu calismada en fazla numune sayisinin 1716
ile Ege Bolgesi'nde ve ve daha sonra ic Anadolu
Bolgesi’nde (1236) oldugu gorilmistiir.

Toplamda bu calismada Turkiye’de pozitiflik
oranlarinin  %41,5 oldugu tespit edilmistir. Diinya
capinda Montazeri ve ark. (2020) tarafindan yapilan
ve T. gondii seroprevalans calismalarini iceren
meta analiz arastirmasinda; 1967-2017 yillan
arasinda yapilan tum kedi calismalarnn dokimante
edilmistir (31). Bundan onceki calismalarda da
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parazitin seroprevalansinin %30-40 arasinda oldugu
bildirilmistir (7, 32, 33). Montazeri ve ark. (2020)
da calismalarinda benzer sonuclar almistir. Evcil
kedilerde seroprevalans %35, yabani kedilerde ise
%59 tespit etmislerdir. Seroprevalans Diinya’nin
farkli  kitalarinda ve bolgelerinde farkliliklar
gostermektedir.  Evcil kedilerde T gondii
seroprevalans1 Avustralya’da %52, Afrika’da %51,
Avrupa’da %43 oraninda bulunmustur. En dusuk
seroprevalans Asya’da %27 oraninda tespit edilmistir.
T. gondii seroprevalansi sirasiyla Avustralya > Afrika
> Antarktika > Avrupa > Giney Amerika > Kuzey
Amerika > Asya’dir. Yabani kedilerde ise Afrika’da
%74, Asya’da %67, Avrupa’da %67, Guney Amerika’da
%66 oranlan bildirilmistir (31). Bizim calismamizdaki
oranlar Avrupa’da tespit edilen oranlar ile benzer
bulunmustur. inci ve ark., (2018) calismalarinda
toksoplazmozis seroprevalansin1 %43 bildirmislerdir.
Bu oran bu calisma ile uyumludur (34). Sonuc olarak
ulkemizde kedilerde toxoplasmosisin halen yuksek
prevalansda devam ettigi disiiniilmektedir. Kediler
parazitin dongisiiniin ana temasi oldugundan, yiiksek
oranlar hastaligin bertaraf edilmesini zorlastiracaktir.

Serolojik analizler T. gondii teshisi icin onemli
olmaya devam etmektedir. Tirkiye’de de indirekt
yontemlerden; SFDT, IFA, IHA, ELISA, KBT testleri
serolojik  analizlerde  kullamlmistir. ~ SFDT’nin
kedilerdeki enfeksiyonun tanimlanmasinda en sik
kullanilan analiz (11/21) oldugu goriilmektedir. SFDT
canli takizoitlerle calisilan, tecriibeli laboratuvar
personeli ve devam eden canli sus gerektiren hassas
bir metottur. Bunun yan1 sira otopsi materyalinden
ve toplanan diskilardan mikroskobik tarama ve
PCR yontemi ile de kedilerde toksoplazmozis
tanmimlamalar yapilmistir.

Diinya’da yapilan calismalar iklim degisikligi,
sicaklik ve nem degisikliklerinin varligi hastaligin
yayiiminda onemli  bir etkendir.  Ulkelerde
toksoplazmozisin sinirlandinlabilmesi icin yayilim
konusunda ciddi bir analize ihtiyac vardir. Bu
calisma T. gondii’nin Tirkiye’de ana konak olan
kedilerdeki prevalansin1 inceleyen ve calismalarin
hangi bolgelerde yapildigim iceren verilerin elde
edildigi bir meta analizdir. Amag, T. gondii ile ilgili
literatur taramasin yaparak bilgi bosluklarini kanita



dayali olarak gidermektir. Bulgular simdiye kadar
yayimlanmis tum calismalar icermektedir. Turkiye’de
T. gondii’nin Akcay ve ark. (1950) tarafindan bir
kopekte ilk tespitinden sonra onlarca calisma yapilmis
olmasina ragmen meta analizler, lilkemizde halen
bazi bolgelerde calisma yapilmakta gecikildigini veya
yapilmadigin gostermektedir (35).

Sonuc olarak; Toksoplazmozis ile ilgili olarak
hem hekimlerin, hem de toplumun mevcut durum
konusunda aydinlatilmasi, gelecekte halk sagligina
rehberlik edilmesi, korunma saglanmasina ve
onlemlerin alinmasinda yardimc1 olacaktir. Bu
amacla ana tasiyic1 olan kedilerdeki prevalansinin
degerlendirilmesi  zaruridir. Ulkemizde kedilerde
yapilan prevalans calismalarinda tespit edilen yiiksek
oranlar, enfeksiyonun halen onemli bir sorun halinde

CIKAR CATISMASI

oniimiizde oldugunu gostermektedir.

Parazitin bulasma yollarin1 incelemek icin daha
fazla epidemiyolojik ve deneysel arastirmaya
ihtiyac vardir. Zoonotik karakterli bir enfeksiyon
olmas1 ve tim omurgalilan tutabilmesi enfeksiyonun
sinirlandinimasint zorlastirmaktadir. Toksoplazmozis
onleme ve korunma politikalar arasinda tek saglik
cercevesinde insan, hayvan, cevre konularinin
birlikte ele alinmasi gerekmektedir. Bu baglamda
yapilan calismalarin sadece insan bazinda degil, ortak
konsensusta olmasi1 zorunlulugu mevcuttur (1).

Tim literatiirler yogun cabalar ile toplanmaya
cabisitmistir. Ulasilabilen T. gondii calismalart konu
ile ilgili tum kedi seroprevalans calismalarina genel
bir bakis saglamistir.

Yazar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemistir.
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OZET

Endustrinin hizla gelismesi ile calisan nufusun

artmasi, kentlesmenin hizlanmasi, gelir dizeyinin
yiikselmesi, eglence ve seyahate daha fazla zaman
ayrilmasi, hazir yemek tiketimine olan talebin ve
dolayisiyla bu sektordeki isletmelerin sayisinin giin
gectikce artmasina yol acmistir. Toplumun tercihinin
ev disinda hazir yemek tilketimi yoniinde olmasi, gida
kaynakli hastalik gibi sorunlarin daha fazla ortaya
¢ikmasina neden olmustur. Bu hastaliklara yol acan
etkenlerin, cogunlukla uygunsuz pisirme/hazirlama,
hatali sicaklik kontrolii gibi gidalarin islenme
strecindeki yanlis bilgi ve uygulamalar ve personelin
hijyen bilgisi eksikligi oldugu tespit edilmistir. Bu
nedenle toplumun blyiik bir boliimiine hizmet veren
hazir yemek sektoriinde gida giivenilirligi ve hijyeni
konulan, tiketici glivenini kazanmak ve halk sagligim
korumak adina dikkat edilmesi gereken onemli noktalar
arasinda yer almaktadir. Bu derleme calismasinda,
gida giivenilirliginin saglanmas1 amaciyla kuruluslarda
uyulmasi gereken hijyen uygulamalan literatiirde yer
alan calismalar goz 6nuinde bulundurularak anlatilmistir.
Bu dogrultuda, gida, personel ve alet-ekipman hijyeni,
personel egitimi,

gidalarin isletmeye kabuliinden

tuketiciye ulastirnilmasina kadar olan sirecteki kritik

ABSTRACT

The demand for ready to serve food consumption
and therefore the number of catering establishments
has increased day by day because of the rapid growth
of industry, the increase in the employed population,
the acceleration of urbanization, the increase in
the income level and the allocation of more time to
entertainment and travel. The society’s preference
for the consumption of ready to serve foods outside
the home has led to more problems such as foodborne
illness. It has been determined that the factors causing
these diseases are mostly incorrect information and
practices in the food processing systems such as
improper cooking/preparation, faulty temperature
control, and the lack of hygiene knowledge of the
personnel. Therefore, food safety and hygiene are vital
issues in the catering sector, which serves a large part
of the society, to gain consumer confidence and protect
public health. In this review, the hygiene practices that
must be followed in catering sector to ensure food
safety are explained by considering the researches in
the literature. Accordingly, comprehensive information
about food, personnel and tool-equipment hygiene,
personnel training, critical applications in the process

from receiving of food to the establishment and delivery
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uygulamalara, sanitasyonun saglanmasinda kullanilan
dezenfektanlara ve bu isletmelerde bulunmasi gereken
belgeleri iceren kapsamli bilgilere yer verilmis,
ayrica COVID-19 pandemisi sirecinde isletmelerde
alinmas1 gereken onlemler belirtilmistir. Hazir yemek
isletmeleri, tiiketicilere, calisanlarina, gida kalitesine
ve givenilirligine verdigi 6nemi, bu isletmelerde
bulunmasi gereken 1SO 22000 Gida Guvenligi Yonetim
Sistemi, 1SO 9001 Kalite Yonetim Sistemi, TS 13811
Hijyen ve Sanitasyon Yonetim Sistemi, ISO TS 22002-2
Yemek Hizmeti, TS 8985 Hizmet Yeterlilik Belgesi ve
TS 18001 OHSAS Is Saglig1 ve Giivenligi Yonetim Sistemi
gibi sistemleri uygulayarak gostermelidir. Ayrica, tim
personelin gida hijyeni hakkinda bilin¢li olmasi ve
egitim almasi sistemin siirdiiriilebilirligi acisindan 6nem

tasimaktadir.

Anahtar Kelimeler: Gida hizmetleri, sanitasyon,

gida kalitesi, gida giivenilirligi

to the consumer, disinfectants used in sanitation,
and systems required for catering establishments
are included, the precautions to be taken in catering
establishments during the COVID-19 pandemic are
also stated. Catering establishments should show
their importance given to consumers, employees, food
quality, and reliability by applying systems that must be
present in the food establishments such as the 1SO 22000
Food Safety Management System, ISO 9001 Quality
Management System, TS 13811 Hygiene and Sanitation
Management System, I1SO TS 22002-2 Food Service, TS
8985 Service Adequacy Certificate and TS 18001 OHSAS
Occupational Health and Safety Management System.
Besides, it is important for the sustainability of the
system that all personnel are aware of food hygiene

and receive training.

Key Words: Food services, sanitation, food quality,

food safety

GIRIS

Kentlesme, gelisen teknoloji, yogun calisma
kosullan, buyuk sehirlerde yasam ve calisma alanlar
mesafenin uzun olmasi

arasindaki ve degisen

beslenme aliskanliklar, hazir yemek sektoriiniin
hizla buyumesine yol acmistir (1, 2). Hazir yemek
sektori, toplu tiketim yapilan isletmeler ve yemek
ihtiyacim disarida karsilamak isteyen Kkisiler icin
tiketime hazir drin sunulmasint amaclayan bir
sektordir. Hazir yemek sektoriinde yemek Uretimi
ve sunma hizmeti genellikle “catering” ya da “toplu
yemek firmalan” olarak isimlendirilen kuruluslar
tarafindan verilmektedir (3). istanbul’da hazir yemek
hizmeti sunan isletme sayisinin 1980 yilinda 500’u
gectigi bilinmektedir. Gilinlimiizde ise T.C. Tarim
ve Orman Bakanligi’na kayitli toplu yemek {retim
tesisi sayisinin 282.464 oldugu belirtilmektedir (4).

Ulkemizde 2016 yili sonunda aciklanan en giincel
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veriye gore isletmelerde gunlik 22 milyon porsiyon
yemek Uretilmektedir (5).

Modern yasarmin bir parcast olan disanda
yemek yeme aliskanligi, hazir yemek servisi sunan
isletmelerin saysinin artmasina yol acmistir. Hazir
yemek sektorli ve buna bagli olarak toplu tiiketimin
yapildig1 isletmeler yayginlastikca gida kaynakli
hastaliklarin da siklikla ortaya ¢iktigi belirtilmektedir
(6). Avrupa Gida Giivenligi Otoritesi (EFSA) ve
Amerika Birlesik Devletleri (ABD) Hastalik Onleme
ve Kontrol Merkezi (CDC)’nin raporuna gore, Avrupa
Birligi lilkelerinde meydana gelen gida kaynakli
hastaliklarin yaklasik %25’i restoranlar, kafeler, barlar
ve oteller ile iliskilendirilmektedir (7). Ayrica, hazir
yemek sektorl de gida kaynakli hastaliklarin ortaya
cikmasinda rol oynamaktadir (8).

Toplum sagliginin korunmasi icin bu isletmelerdeki
personel, gidalarin uretiminden tiiketimine kadar

gecen tum asamalarda (ham madde alimi, depolama,



hazirlik, servis vb.) hijyen ve sanitasyona oOnem
vermelidir. Bu asamalarda olusabilecek herhangi
bir dikkatsizlik, sonu olimle sonuclanabilecek gida
kaynakli hastaliklara neden olabilmektedir (9). Ayrica
bu isletmelerdeki gida, alet-ekipman veya yiizeylerle
dogrudan temas

halinde olan gida isleyicileri,

hijyen ve gida giivenilirligi konularinda gerekli
egitimleri almali ve isletmede uygulamalidir (1, 10,
11). Buna ilave olarak, isletmeler gida giivenilirligi
kurallarin benimsemeli ve sadece gida isleyicisi degil
isletmedeki tim personelin yeterli egitimi almasi
saglanmalidir. Sonu¢ olarak, gida givenilirliliginin
surdurilebilmesi icin isletmede hijyen ve sanitasyon
uygulamalarinin duzenli bir sekilde gerceklestirilmesi
onem arz etmektedir. Bunun yani sira, diinyada
etkileri devam eden ve 6nemli halk sagligi sorunlarina
neden olan COVID-19 salginiyla miicadale kapsaminda
gida isletmelerindeki sanitasyon uygulamalar daha
fazla onem kazanmistir. Bu kapsamda, isletmelerde
temizlik ve dezenfeksiyon islemleri uygulanirken
salgin goz oninde bulundurulmali, ilave onlemler
calismada,
saglanmas1 amaciyla kuruluslarda uyulmasi gereken

alinmalidir.  Bu gida giivenilirliginin
hijyen uygulamalan literatiirde yer alan calismalar
g0z onuinde bulundurularak anlatilmast amaclanmistir.

HAZIR YEMEK iSLETMELERINDE FARKLI ASAMALARDA
DiKKAT EDILMESi GEREKEN UYGULAMALAR

Gida Maddelerinin isletmeye Kabulii ve Kontrolii

Hazir yemek isletmelerinde lretim akisindaki ilk
kontrol noktast ham maddenin isletmeye kabul edilme
asamasidir. Hem tiiketici memnuniyetini hem de gida
glivenligini saglamak amaciyla hammadde kabulii ve
sevkiyat islemleri yetkili personel tarafindan dikkatli
bir sekilde gerceklestirilmelidir. Bu asamalarda
gidalarin tazelik durumu, yabanci madde (tas, toprak,
tahta parcasi vb.) icerip icermedigi, ambalajinin
hasarli olup olmadigi, son kullanma tarihleri ve soguk
zincirde sevk edilmesi gereken gidalar icin tasima
sicakliginin uygunlugu kontrol edilmelidir. Ayrica,
gidalar orijinal ambalajinda kabul edilmelidir (12).
Sogukta muhafaza edilmesi gereken ve dondurulan

gidalarda olmas1 durumunda

mikrobiyolojik tehlike olusabileceginden,

sicaklik ~ degisimi
gidanin
isletmeye kabulii sirasinda tesadufi ornekleme
yontemine gore ornek alinarak sicaklik kontrolleri
yapilmali, arag sicakliklarinin dogru derecelerde olup
olmadig1 (soguk muhafaza 4 °C ve altinda, dondurarak
muhafaza -18 °C ve altinda) kontrol edilmelidir.
Bununla birlikte, sevkiyatin yapildigi tasitlarda,
hijyen kosullarimin saglanmp saglanmadigi ve eksik
donanim olup olmadigina bakilmali, incelemeler
sonunda mevcut durum ham madde kabul formuna
islenmelidir (13, 14). Yapilan bir calismada, isletmeye
kabul edilen gidalarin kalite ozelliklerinin toplu
yemek isletmelerinin %37,5’i tarafindan kontrol listesi
kullanarak kayit altina alindig, firmalarin tamaminin
ise isletmeye alinan gidalarin son kullanma tarihini
kontrol ettigi tespit edilmistir (15).

Gidalarin muhafazasi

Gidalar, Uretimden tiketime kadar gecen sire
icerisinde uygun yontem ve kosullar saglanarak
muhafaza edilmelidir.  Muhafaza

islemi, gida

urlinlerinin  giivenilirliginin, kalitesinin ve besin
degerinin korunmasin1 ve belirlenmis olan raf omri
suresinde bu ozelliklerinin devam ettirilmesini esas
alan farkli uygulamalar kapsamaktadir. Gidalarin
muhafazasinda kullanilan tim yontemlerin amaci,
gidada meydana gelebilecek istenmeyen reaksiyonlar
onlemek ya da sinirlamaktir.

personel, gida
bilesenleri, hava vb. kaynaklardan kontamine-bulas

Gidalara alet-ekipman,
olabilmektedir (16). Ozellikle cig gidalardan, pismis
veya pismeden tuketilecek gidalara cesitli yollar ile
mikroorganizma bulasmasiyla capraz kontaminasyon
gerceklesebilmektedir. Capraz  kontaminasyonu
onlemek icin islem gormemis gidalar ile islem gormus
gidalar ayn yerlerde muhafaza edilmelidir.

Baz1 gidalar mikroorganizma gelisimi icin uygun
ortama sahip olduklarindan hizla bozulurlar. Bu
gidalara ornek olarak, pisirilmeden tuketilen veya
yenidenisitilarak tiiketilen pismis gidalar, ¢ig et, balik,

kiyma, ¢ig siit, sutlu tatlilar, krema, pilay, yumurta

Turk Hij Den Biyol Derg

223



224

iceren salata soslari, makarna ve salata verilebilir
(10). Hizhi bozulan gida urunlerinin muhafazasi icin
gerekli sicaklik degerlerine uyulmamasi durumunda,
gidada patojen
mikroorganizmalar gelisebilmekte, bu durum gida

veya bozulmaya neden olan
kaynakli hastaliklarin ortaya cikmasi veya gidalarin
(14).

satin alinan hazir gidalar, ilizerinde yazili depolama

bozulmas1 ile sonuclanmaktadir Ambalajli
talimatlarina uygun olarak muhafaza edilmelidir.
Pismis gidalar hemen tiketilmeyecekse 1,5-2 saat
icinde sogutulmali ve tiiketime kadar sogukta (4 °C
ve altinda) saklanmalidir. Buzdolabinda saklanmasi
gereken gidalar icin asagida belirtilen uygulamalara

dikkat edilmelidir:

Buzdolab1 sicakligi 1-4 °C arasinda, derin

dondurucu sicakligi ise -18 °C ve altinda olmalidir.
- Raflar cok fazla doldurulmamalidir.

- En soguk raflar veya boliimler en riskli ve hizli
bozulan gidalara ayrilmalidir.

- Butlin gidalar ustu kapali olarak saklanmalidir.
-Cig gidalanin diger gidalar ile temasi 6nlenmelidir.

-Gidalar sogutulduktan sonra buzdolabinda (4 °C
ve altinda) muhafaza edilmelidir.

- Buzdolabi1 kapagi miimkiin oldugunca az agilmali
ve kisa suirede kapatilmalidir.

Garayoa ve ark. (16) tarafindan incelenen bir hazir
yemek isletmesinde, buzdolabi ve dondurucularin
uygun sicaklik derecesinde oldugu tespit edilmis,
ancak isletmede sicakligin izlenmesi amaciyla
herhangi bir kayit tutulmadigi, bu nedenle sicaklik
kontroliinin 6nemi konusunda farkindalik olmadig
belirtilmistir.

Mikroorganizmalarin  cogalmasi

kosullara sahip olmayan gidalar, uzun raf omrine

icin  gerekli
sahip dayanikli gidalar olarak bilinmektedir. Piring,
makarna, cay, kahve, bakliyat gibi dayanmkli gidalar
serin ve kuru bir yerde, kapali ambalaj icerisinde
muhafaza edilmeli, toz ve boceklere karsi korunmali
ve ambalajli/ambalajsiz hicbir gida maddesi duvar
ve zemin ile temas ettirilmemelidir. Gidalarin, raf
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omru/son tuketim tarihinden once tuketilmesine
ozen gosterilmelidir. isletmelerde gidalarin muhafaza
edildigi tim depolarda (buzdolabi, derin dondurucu
vb.) “ilk giren ilk cikar (First In First Out-FIFO)”
ilkesine uygun hareket edilmelidir. Stoktaki gidalar
diizgiin bir sekilde istiflenmis olmalidir (14, 17).
Kumari ve Kapur (15), toplu yemek isletmelerinin
%75’inin “ilk giren ilk cikar” ilkesine uydugunu tespit
etmistir.

hazirlanmas1 ve

Gidalarin kontaminasyonun

onlenmesi

Hazir yemek sektoriinde yiyeceklerin hazirlanmasi

ve pisirilmesi, ana Uretim asamalan olarak
bilinmektedir. Gidalar; kesme, dograma, dilimleme,
karistirma gibi pek cok farkli asamalardan gecerek
servise hazirlanmakta, bu asamada personel,
alet-ekipman ve diger uriinlerle temas ettigi icin
kontamine olabilmektedir. Bununla birlikte, hazir
yemek sektoriinde uretim, satis ve tuketim alanlari,
kontaminasyonun meydana gelebilecegi yiiksek riskli

yerlerdir.

Hazir yemek sektoriinde siklikla rapor edilen

sorunlar arasinda yetersiz hijyen uygulamalan
(0zellikle yetersiz el yikama), capraz kontaminasyon
ve gidanin uygun kosullarda 1sitilmamast ve
depolanmamasi yer almaktadir (16). Bununla birlikte,
Amerika’da gida kaynakli hastaliklarin  %22’sinin,
Avustrulya’da ise %18’inin toplu yemek isletmeleri ile
iliskilendirildigi bildirilmistir (18, 19).

Gidalarin  kontaminasyonu, gidadan gidaya,
ekipmandan gidaya ve personelden gidaya olmak
farkl

Gidalarin temas ettigi her alan (tezgahlar, kesme

uzere (g sekilde gerceklesebilmektedir.
tahtalar, bicak vb.) kontaminasyonun engellenmesi
amaciyla hijyen kurallarina uygun temizlenmeli
ve dezenfekte edilmeli, ihtiyaclar dogrultusunda
kontaminasyonu onleyecek sekilde dizayn edilmelidir.
Ozellikle yetersiz temizlik ve dezenfeksiyon islemi
nedeniyle yiksek sayida mikroorganizma
gida kontaminasyonunda onemli
rol oynamaktadir (20). Bunun yan1 sira personel

iceren
kesme tahtalan



kiyafetinin  temizligi, el hijyeni, rutin saglik
kontrolleri de giivenli gida lretiminde biyik onem
tasimakta, ozellikle yetersiz el hijyeni hizl bir sekilde
gidalarin kontaminasyonuna neden olabilmektedir.
Bu nedenle personel, gidalarin hazirlik asamasindan
once, hazirlik sirasinda ve sonrasinda ellerini uygun
sekilde yikamali ve dezenfekte etmelidir. Ayrica,
kontaminasyonun onlenmesi ve urinlerin mikrobiyal
kalite ve glivenilirliginin saglanmasi amaciyla isletme
calisanlan duzenli olarak personel, alet-ekipman ve
calisma alanlarinin hijyeni konularinda egitilmelidir
(20).

(DSO)  (21),

hazirlik asamasinda olusabilecek kontaminasyonlarin

Diinya Saglik Orgiitii gidalann

onlenmesi amaciyla; hazirlk asamasindan once
ve c¢ig gidalarla (et, kiimes hayvanlari, meyveler,
sebzeler) temas ettikten sonra ellerin yikanmasinin,
mutfak alanlarina bocek ve hasere girmesinin
engellenmesinin, gida hazirlama alanlarinin ve
kullanilan alet-ekipmanlarin temiz olmasinin ve
gastrointestinal hastaligi veya baska enfeksiyonlar
olan personelin gidalarla temas etmemesi gerektigini
ve mumkiinse bu personellerin hastalik bitinceye
kadar isletmede calistinlmamasinin énemli oldugunu
bildirmistir (22).

Gidalarin sogutulmasi

Gida muhafaza yontemleri arasinda 1sil islemler,
kurutma, modifiye atmosferde paketleme, kontrollu
atmosferde  depolama, radyasyon uygulamasi,
dondurarak veya sogukta muhafaza gibi uygulamalar

yer almaktadir.

Gidalar,
oynayan enzimatik ve mikrobiyal faaliyetlerin en
genellikle
sogukta muhafaza edilmektedir. Sogukta muhafaza
gidalarda
reaksiyonlar yavaslamakta,

bozulmalarda agirlikli  olarak rol

aza indirilmesi/onlenmesi  amaciyla

edilen mikroorganizma aktivitesi ve

boylece gidalarin raf
omri arttinlmaktadir. Toplu yemek sektorinde

hazirlanan yemeklerin sogutma islemleri,

geleneksel yontem veya hizli sogutma yontemi ile
uygulanabilmektedir. Geleneksel yontem ile sogutma

isleminde, pisirilen gidalarin i¢c sicakliklarimn 60
°C’den 37 °C’ye 2 saatte, 37 °C’den 4 °C’nin altina
ise 4 saatte dusurulmesi amaclanmaktadir (23). Hizl
sogutma islemi ise hizli sogutma ve hizli dondurma
Hizl
kullanildigr izli sogutma isleminde, pisirilen gidanin

yontemlerini  icermektedir. sogutucularin
ic sicakliginin 90 dakikada 30 °C’nin altina inmesi
hedeflenmekte ve hizli sogutulan yemekler 4 °C ve
altindaki sicakliklarda en fazla bes giin muhafaza
Hizh

dondurucular kullanilarak yapilan sogutma islemi

edilerek servise kadar bekletilebilmektedir.

hizli dondurma islemi olarak adlandirilmakta ve 90
dakika icerisinde gida sicakliginin -5 °C’nin altina
diistirilmesi saglanmaktadir (14).

Gidalarin dagitimi

Hazir yemek hizmeti veren kuruluslarin gida
tedarik zinciri boyunca ¢iftlikten sofraya izlenebilirligi
saglanmis giivenilir giday1, soguk zincir bozulmadan
tiketicilere ulastirmasi gerekmektedir. Sevkiyat
icin hazirlanms tim gidalar gruplandiriimali ve
uygun araclar ile tasinmalidir. isletmeler bu amacla
yaygin olarak frigorifik arac veya panel minibisleri
kullanmaktadir. Tasima sirasinda belirli sicaklik
araliginda muhafaza edilmesi gereken taze meyve-
sebze, et, balik, tavuk uriinleri gibi gidalar tasima
zamanina bakilmadan belirlenmis olan sicakliklarda

muhafaza edilmelidir (24).

Toplu yemek Uretimi yapan isletmelerde gidalarin
hizlica bozulmasi ve dagitim maliyetlerinin artmasi
nedeniyle gidalarin ginluk olarak tiketimi zorunlu
hale gelmektedir. Bu nedenle hazir yemek hizmeti
veren dagitim

isletmelerin dagitim stratejileri;

maliyeti, urunu istenilen zamanda mdusteriye
ulastirma, hijyenik kosullari saglama ve egitimli servis
personeli bulundurma gibi faktorler dikkate alinarak

belirlenmelidir.
Sicak gidalarin tasinmas1 ve muhafazasi

Toplu yemek isletmelerinde gerceklestirilen
sevkiyat; sicak ve soguk sevkiyat olmak lizere iki
sekilde yurutulmektedir. Sevkiyat esnasinda gidalarin

bozulmasin engellemek amaciyla gidalar soguk zincir
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ile tasinmalidir. Dolayisiyla sevkiyat1 gerceklesecek

yemek pisirildikten sonra kisa sure icerisinde
sogutulmali ve soguk olarak sevkiyati yapilmalidir.
Sogutma islemi yapilan ve miisteriye sicak servis
edilecek yemeklerin ic sicakliklarimin pisirilme
esnasinda 72 °C servis sirasinda ise 63 °C ve lizerinde
olmasi gerekmektedir (23). Yeniden 1sitma isleminde
mikrodalga firinlar, buharli firinlar, kombine firinlar

gibi ekipmanlar kullanilmalidir (24).
Thermobox

Servis esnasinda, sevkiyat saglanacak firmanin
yeteri kadar uretim alaninin olmamasi durumunda,
Uretim asamasi tamamlanan yemeklerin misterinin
yemek saatinde dagitimi saglanmaktadir. Bu durum,
tasimaliyemekservisi hizmetinde risk olusturmaktadir.
Bu nedenle, glinimiizde tasimali yemek hizmeti veren
kuruluslar pismis, sicak tasinabilir gidalan tiiketicilere
ulastirmak icin thermobox kullanmaktadir.
Thermobox, 1s1 kaybini engelleyebilme &zelligi ile
gidalarn istenilen sicaklikta tutulmasini (-25 ile 100
°C araliginda) ve {riinin bozulma riskinin en aza
indirilmesini saglamakta, bdylece gidalar kontrollii
bir sekilde tasinabilmektedir. Bununla birlikte,
gidalarin thermobox ile tasinmasi sirasinda sicaklik
kontrolii yapilmali, sicakligin belirli bir derecenin

altina dismemesine dikkat edilmelidir (25).
Soguk gidalarin tasinmasi, servisi ve muhafazasi

Soguk izlenebilirlik, ileri ve geriye donik olacak
sekilde urunun Uretiminden tiketiciye kadar olan
tim tedarik zincirindeki asamalara ulasilabilmesine,
tasinmalart  sirasinda soguk zincirin  korunmasi
gereken et, balik, tavuk, sebze, pasta, meyve, siit
uriinleri ve dondurma gibi hizli bozulan gidalarin
takibine ve izlenmesine imkan saglamaktir (26).
Gidalarda bozulma yapan ve/veya hastaliga neden
olan mikroorganizmalarin gelisiminin engellenmesi
amaciyla soguk zincir korunmalidir. Bu dogrultuda
depolar arasi transfer, soguk depolarda araclarin
yuklenmesi, araclarin satis noktalarina aktarilmasi,
depolarindan

buzdolaplarina aktarilmas1 ve en son asama olarak

urunlerin satis noktalarinin
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urunlerin satin alindiktan sonra son tuketime kadar
olan surecinin kontrol edilmesi gerekmektedir. Bu
amacla dikkat edilmesi gereken kurallar iyi sekilde
anlayabilecegi
talimatlar hazirlanmalidir. Bu sirecte gorev alan

tanimlanmali  ve  personellerin
soguk zincir ekibi tarafindan sicaklik izlenmeli ve
kayit altina alinarak uygun formlara islenmelidir (26,
27).

Gida uriunlerinin Uiretim tesislerine, bu tesislerden
sogutma depolarina, depolardan satis veya pazarlama
asamalarina kadar tasinma siirecini iceren soguk
zincirde, gidalarin bozulmadan tasinmasini saglamak
amaciyla sogutucu Uiniteye sahip “frigorifik araclar”
kullamlmalidir. “Double deck (ara¢ icerisinde iki
katli yiikleme yapilmasi ile iki farkli Griintin iki farkl
sicaklik derecesinde tasinabilmesi)” sistemine sahip
frigorifik araclar farkli gida urinlerinin birbirleri
ile koku ve 1s1 transferi yapmadan tasinabilmesi
amaciyla  kullanilmaktadir.  Tasimacilik,  gida
gruplarina gore donmus veya soguk tasimacilik olarak
degisebilmektedir. Bu araglarda, gidanin cesidine gore
farkliik gosteren sicaklik dereceleri ayarlanabilmekte
ve bu sayede gidanin giivenilirligi ve gida kalitesinin

korunmasi saglanabilmektedir (26).

Sonug olarak, gida dagitim sistemlerinin onemli
bir parametresi sicaklik kontroludur. Cok cesitli gida
uriinleri icin sicaklik kontrolii, dagitim sistemlerinde
onemli parametreler olan gida kalitesinin ve
giivenilirliginin korunmasi icin gereklidir.
isletmedeki Hijyen Uygulamalan

isletmelerde
stirdurilebilirligi

saglikli
sanitasyon

ve hijyenik kosullarin
programinin
uygulanmasina ve Tehlike Analizi ve Kritik Kontrol
Noktalar1  (HACCP) baghdir  (28).
Sanitasyonun saglanabilmesi icin temizlik tek basina

sistemine

yeterli bir uygulama degildir. Bu nedenle gida,
kullanilan alet-ekipman ve personel
saglanmasi amaciyla dezenfektanlar kullanilmaktadir.

hijyeninin

Bu amacla klorlu bilesikler,
hidrojen peroksit (H,0,), (PAA),
kuaterner amonyum bilesikleri (KAB) ve alkoller gida

bilesikler, iyotlu

perasetik asit



isletmelerinde yaygin olarak kullanmilmaktadir (29).
Gida hijyeni

Cam kinklan, plastik, tas, toprak, sac, tirnak gibi
fiziksel tehlikeler; cevreden bulasan metaller (civa,
kursun, kadmiyum gibi), tarim ilaclar, deterjan
gibi
bakteri, virls gibi biyolojik tehlikeler gida hijyeni

atiklan, pestisitler kimyasal tehlikeler ve
acisindan risk olusturmaktadir. Hijyen kosullarinin
saglanamamasi durumunda gidalarda mikroorganizma
gelisebilmekte, bu durum gidalarin bozulmasi
nedeniyle ekonomik kayiplara, aym zamanda da
gida kaynakli hastaliklarin ortaya c¢ikmasina neden
olabilmektedir.

Gidalarnin  glivenilirligini  etkileyen

yanlis uygulamalar arasinda yetersiz el hijyeni,
capraz kontaminasyon, gidalarin yetersiz pisirilmesi,
tekrar 1sitma isleminin yetersiz yapilmasi, gidalarin
uygun olmayan sekilde sogutulmasi, gidalarin tehlikeli
(5-63°C)
ekipmanlarin yetersiz temizlik ve dezenfeksiyonu ile

sicaklik araliginda bekletilmesi, alet-
kontamine alet-ekipman kullanim yer almaktadir
(30, 31).

Mikroorganizma gelisimi acisindan riskli gidalar
arasinda c¢ig et, balik, pastorize edilmemis siit,
sut urunleri, pilav, yumurta vb. yer almaktadir. Bu
gidalarda mikroorganizma gelisiminin  onlenmesi
amaciyla gidalar tehlikeli sicaklik (5-63 °C) araliginda
bekletilmemelidir. Pisirilmis gida hizla tuketilmeli veya
1,5-2 saat icinde sogutulup buzdolab1 sartlarinda (4 °C
ve altinda) muhafaza edilmelidir. Et ve et Urlinlerinin
merkez noktasinin en az 72 °C’de 15 saniye sicakliga
maruz kaldigindan emin olunmalidir (10). Garayoa ve
ark. (16) tarafindan yapilan calismada, is yukinin
fazla oldugu ve sicaklik kontroliiniin yapilmadigi bir
hazir yemek isletmesinde hazirlanmis olan ve sicak
servis edilmesi gereken iki farkli yemegin 55 °C
altinda, soguk servis edilmesi gereken salatalarin da
8 °C lizerinde bekletildigi tespit edilmistir.

Hazir yemek isletmelerinde, gida
hastaliklarin onlenmesi amaciyla meyve-sebze gibi
pisirilmeden tiketilecek olan gidalarin dezenfeksiyon

islemine tabi tutulmas1 gerekmektedir. Ancak, bu

kaynakli

%62’sinde
prosedirlerinin  yanlis

isletmelerin  mutfaklarinin sebzelerin

dezenfeksiyon uygulandig
(yetersiz dezenfektan miktar1 ve temas suresi gibi)
tespit edilmistir (16). Yapilan bir diger calismada,
hazir yemek isletmelerinin sadece %8,4’Unun meyve-
sebzeleri depolamadan oOnce dezenfekte ettigi
belirlenmistir (15). Dogan ve Tekiner (32) tarafindan
yapilan bir calismada, 144 hazir gida 6rnegi analize
alinmis ve gidalarin alti adedinde Staphylococcus
aureus (S. aureus), yedi adedinde Escherichia coli
(E. coli), iki adedinde Citrobacter freundii (C.
freundii) ve bir adedinde Listeria monocytogenes (L.
monocytogenes) tespit edilmistir. Farkli hazir yemek
isletmelerinde gidalarin mikrobiyolojik durumunun
belirlenmesi amaciyla yapilan calismalar Tablo 1’de

yer verilmistir.
Alet-ekipman hijyeni

Alet
kontaminasyonunun  ve

ekipmanlarin ~ mikroorganizmalarla

kontaminasyon  sonucu
olusabilecek biyofilmin onlenmesi/kontrol edilmesi
gerekmektedir. Hijyenik tasarlanmis ekipmanlarin
yuzeylerinde biyofilm olusumunun engellenebilmesi
icin kor noktalar, catlaklar, cikintilar, kapaklar, vanalar
dikkate alinmali, bu noktalarda gida maddelerinin
birikimi onlenmelidir. Personel yiizeyden temizlemek
zorunda oldugu kirliligin cesidini bilmeli ve etkili bir
temizlik icin uygun deterjam kullanmali, kullanilan

deterjanin  uygun  konsantrasyonda  olmasina
dikkat etmelidir. Aynca, temizlik isleminden
sonra gerceklestirilen dezenfeksiyon islemi icin

kullanilan dezenfektanlar dogru sicaklik ve siireyle

uygulanmalidir.  Temizlenen alet-ekipmanlar iyi

havalandirnlan bolgelerde kurutulmali, tekrardan

kontamine olmamasina dikkat edilmelidir.
Personel hijyeni

Personel hijyeni, el ve viicut temizligi, uygun is
kiyafetlerinin secimi, kiyafet temizligi, personelin
genel sagligi gibi unsurlari kapsamaktadir. Hazir yemek
sektoriinde giday1 isleyen personelin hijyen eksikligi,
hazirlik, Uretim, servis vb. gida isleme asamalarinda
gidanin kontamine olmasinave dolayisiyla gida kaynakli
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Tablo 1. Hazir yemek hizmeti veren isletmelerdeki gidalarin mikrobiyolojik durumunun belirlenmesine yonelik yapilan calismalar

Analize Alinan Gidalar Sonug Kaynak
incelenen tiim gida 6rneklerinde sirasiyla 3.51x10° ve 1.15x10° kob/g diizeyinde S.

Tuzlu atistirmalik, sosisli sandvic,
aureus ve E. coli tespit edildigi, 1 adet sosisli sandvic ve 3 adet tuzlu atistirmalikta

hindistan cevizi suyu, barbeki 33
Salmonella spp. bulundugu, haslanmis misir orneklerinde ise 1.50x10* kob/g

soslu et, haslanmis misir
diizeyinde S. aureus tespit edildigi bildirilmistir.

Hicbir drnekte Salmonella spp. ve Campylobacter spp. tespit edilmemistir. iki

Tiketime hazir pismis tavuk Ornekte 5.0x10° kob/g seviyesinde Bacillus cereus (B. cereus) ve 1.6x10* kob/g

34
ornekleri seviyesinde koagiilaz pozitif stafilokok bulundugu, 36 ornekte ise L. monocytogenes
tespit edildigi bildirilmistir.
Calismada analiz edilen 913 iriiniin 650 adedi tiiketime hazir gidalan

Manti, kroket, salata, sandvic,
olusturmaktadir. Tiiketime hazir gidalarin %18’inde Listeria spp. tespit edildigi

balik urind, filizler, susi, tath, 35
ve sayisinin 10-100 kob/g arasinda degistigi belirtilmistir. En sik kontamine olan

havug ve havug suyu
gidanin ise balik ve diger deniz iiriinleri oldugu belirlenmistir.

Toplanan 1050 adet dondurulmus meyve ve sebze 6rneginin 11(%1) adedinin >100

Dondurulmus meyve ve sebzeler kob/g seviyesinde E. coli icerdigi, 6 (%2) meyve 6rneginde ise L. monocytogenes’in 36
tespit edildigi belirtilmistir.

860 hazir gidanin 302 adedinde B. cereus tespit edilmistir. Pozitif orneklerin

Pisirilmis et, sos icindeki soguk
%68’inde B. cereus sayisinin 3-1100 EMS/g arasinda, %10’unda ise >1100 EMS/g 37

sebze, pirin¢g/Cin eristesi
oldugu belirlenmistir.

Analiz edilen 10.070 adet ornek arasindan 4691 adedinin kesilmis taze meyve,
5379 adedinin ise kesilmis taze sebze oldugu belirtilmistir. Hicbir 6rnekte E. coli,

Taze kesilmis meyve ve sebze Salmonella spp., Campylobacter spp., E.coli 0157:H7 ve Shigella spp. bulunmadig 38
bildirilmistir. Bununla birlikte, kesilmis taze meyvelerin %0.51’inde; kesilmis taze
sebzelerin ise %0.24’linde L. monocytogenes tespit edilmistir.

Pismis tavuk doner o&rneklerinde TMAB sayisinin  2.4x103-5.0x10° kob/g;
Tavuk doner .
Enterobacteriaceae sayisinin <10-4.0x10% kob/g; S. aureus sayisimin <10-4.0x10*
39
kob/g, E. coli sayisimin ise <10-2.0x10" kob/g arasinda degistigi, bir ornekte ise
Salmonella arizonae tespit edildigi bildirilmistir.

Makarna cesitleri, sebzeli

haslanmis pilay, corba, et, balik,

domates soslu kofte, domuz rosto,

tavuk rosto, pismis dana eti ve
Calisma sonucunda hazir gidalarda Salmonella spp. ve L. monocytogenes’in bu-

rosto, soguk yemekler, pismis
lunmadig1, TMAB ve Clostridium’un ise tespit limitin altinda oldugu belirlenmistir. 40

jambon, peynir, zeytin, yesil

salata, karisik salata, pismis sebze,
haslanmis bezelye, haslanmis veya
kavrulmus patates, patates piiresi

ve haslanmis lahana

Ancak, cig ve pismis sebzelerde B. cereus tespit edildigi bildirilmistir.
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hastaliklarin ortaya cikmasina neden olabilmektedir
(41). Bu nedenle, personel hijyeninin sanitasyon
programlarinda onemli bir yeri bulunmaktadir (42).
Ozellikle gida isleyicisinin dogru yikama teknigiyle
el hijyenini saglamasi ve bu konuda yeterli egitime
sahip olmasi 6nemlidir. DSO, mikroorganizmalarin
yayilmasinin onlenmesinde ellerin sabun ve su ile
yikanmasinin 6nemli bir rol oynadigin1 belirtmektedir
(43, 44). Aynca isletmelerde, mikroorganizmalarin el
araciligiyla kontaminasyonunun azaltilmasinda eldiven
kullanimi yaygin bir uygulamadir (16). Bunun yani sira,
personelin gida giivenilirligi hakkinda yeterli bilgiye
sahip olmasi ve bilgisini uygulamaya donustirebilmesi
de gerekmektedir (41). Baser ve ark. (45) tarafindan
yapilan bir calismada, farkli bolimlerde calisan
personellerin bilgi dizeyinin olculmesi amaciyla bir
anket yapilmistir. Anket sonuclan, calisanlarin gida
glivenilirligi bilgisinin ilgili uygulamalar {izerinde
anlamli bir etki gostermedigi, diger bir ifadeyle
bilgilerini uygulamaya geciremediklerini ortaya
koymustur. Kumari ve Kapur (30) tarafindan yapilan
bir calismada ise Delhi’de bulunan 24 catering
personelinin hicbir egitim programina katilmadigi, bu
nedenle bilgi diizeylerinin disiik oldugu, dolayisiyla
bu durumun gida kaynakli hastaliklarin ortaya
cikmasina neden olabilecegi belirtilmistir. Tuncer ve
Akoglu (8) tarafindan yapilan calismada, Tirkiye’de
alt1 farkli ilde bulunan otel mutfaklarinda calisan
378 personelin, personel hijyeni, gida hijyeni, capraz
kontaminasyon, gida giivenilirligini etkileyecek saglik
sorunlar, gida kaynakli hastalik semptomlari, HACCP
ve gida alerjisi gibi konularla ilgili bilgi dizeyleri
incelenmis, calisma sonucunda gida giivenilirligi
egitimi alan calisan sayisinin yiiksek (%82,3) olmasina
ragmen, gida giivenilirligi bilgi puaninin beklenenin
altinda bulundugu belirtilmistir. Personel hijyen
durumunun ve bilgi diizeyinin onemi ve etkileri, Tablo
2’de yer alan diger calismalarda belirtilmektedir.

ISLETMEDE BULUNMASI GEREKEN BELGELER

Gida
uygulanabilmesi

glivenilirliginin saglanabilmesi ve

adina  uygulanan uluslararasi

standartlar bulunmaktadir. Uluslararas1 Standartlar
Organizasyonu (ISO) HACCP standardim ve ISO
9000 standardin ISO 22000
Gida Giivenligi Yonetim Sistemi (GGYS) standardin

gelistirdikten sonra

olusturmus ve bu standart Ulkemizde 2006 yili
itibariyle kullanilmaya baslamistir. Bu standartlarin
yan1 sira hazir yemek isletmelerinde bulunmasi

gereken diger belgeler Tablo 3’te verilmistir.
HAZIR YEMEK SEKTORUNDE COVID-19 PANDEMISINE
YONELIK UYGULAMALAR

DSO,
COVID-19 virlsiiniin  kaynag1 veya bulasma yolu

gida Uretiminde kullanilan hayvanlarin

olduguna ve gidalann tiiketimiyle hastaliga neden
olduklarina dair kesin bir kanitin bulunmadigini,
ancak viriisiin hayvansal ¢ig gidalarla taginabilecegini
belirtmektedir (53). Bununla birlikte, COVID-19 hastasi
bir calisanin gida isleme sirasinda veya sonrasinda
gidanin yakinlarinda hapsirmasi/oksurmesi ile gidaya
damlacik bulastirarak veya virus ile kontamine olmus
ellerini dezenfekte etmeden gida ile temas ettiginde
kontaminasyona sebep olabilecegi belirtilmektedir
(54). Gidalara virusiin el ile kontaminasyonu genellikle
virls bulasmis metal, cam, plastik veya tahta
yuzeyler ile gida isleyicisinin temas etmesi sonucunda
gerceklesmektedir (55, 56). Isil isleme duyarli olan
koronavirusler gidalarin pisirilme asamasinda (>72
°C) inaktive olmaktadir. Bu nedenle gida islemede iyi
hijyen uygulamalarina 6nem verilmesi, ¢ig ya da az
pismis yiyeceklerin tiiketiminden kacinilmasi, ¢ig et,
cig siit veya ¢ig hayvansal besinlerin tiiketilmemesi,
bunlarin pismis veya tiketime hazir gidalar ile
kontaminasyonunun engellenmesi  gerekmektedir
(56). Bununla birlikte, Gida Giivenligi Dernegi (GGD)
(57) tarafindan COVID-19 pandemisi kapsaminda toplu
tuketim yerleri icin hijyen rehberi hazirlanmstir.

Hammadde kabul ve kontrol siireci

kabul
personelin ates olcumleri

Hammadde surecinde calisan  tum
teslimattan
once el antiseptikleri calisanlar
COVID-19 onlemleri hakkinda bilgilendirilmeli ve

maske, eldiven, tek kullanimlik onluk gibi kisisel

yapilmali,
kullanilmali,
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Tablo 2. Hazir yemek isletmelerinde calisan personelin hijyen durumlan ve bilgi diizeyleri

Kurum Calismanin amaci Calismanin bulgulan Kaynak
402 gida isleyicisinin 26’sinda S. typhi tespit edilmistir. Bununla
Gida isleyicilerinde S. typhi birlikte, gidalar temiz kapta muhafaza eden 348, gida hazirlamada
Catering varligimin belirlenmesi ve kullanmadan 6nce malzemelerin son kullanma tarihini kontrol eden
11
(Etiyopya) isletmedeki hijyen uygulamalarinin 386, gidanin hazirlanmasi sirasinda oksiirlirken veya hapsirirken
incelenmesi mendil kullanan 280 ve mikroorganizma gelisimine uygun gidalan
buzdolabinda muhafaza eden 270 kisi oldugu belirlenmistir.
Gida isleyicilerinin ellerinde Klebsiella pneumoniae, Enterobacter
cloacae (En. cloacae), Acinetobacter baumannii (A. baumannii),
Hastaneler ve Gida isleyicilerinin ellerinin
E. coli, En. asburiae, E. hermanni, En. aerogenes, Klebsiella
gida isletmeleri mikrobiyolojik durumunun 46
oxytoca (K. oxytoca) ve En. cancerogenus tespit edilmis, gida
(Canakkale) incelenmesi
isleyicilerinin diizenli gida ve kisisel hijyen egitimleri almalan
gerektigi belirtilmistir.
Gida tedarik ve dagitim
Egitim dncesi personelin bilgi diizeyi puaninin 19.32, egitim sonrasi
sirketlerinde calisan 55 personelin
Catering ise 25.07 oldugu tespit edilmistir. Dolayisiyla, egitim sonrasinda
egitim Oncesi ve sonrasi gida
personelin bilgi diizeyinin arttigi, tutum ve uygulamalarinin 47
. hijyeni ve giivenilirligi hakkindaki
(Iran) degistigi belirlenmis, hijyen kosullarinin saglanmasinda farkindaligin
bilgi diizeylerinin, davranis ve
ve yeterli egitimin 6nemi vurgulanmistir.
uygulamalarinin belirlenmesi
Firmalarin 14 adedinde sakal ve biyik tirasi olmayan personel
Hazir yemek bulundugu, 10’unda iiretim sirasinda taki ve aksesuar kullanan
Personelin hijyen kurallarina
Uretimi yapan personel oldugu, 8’inde bonenin saglar kapatacak sekilde 48
uygunlugunun belirlenmesi
isletmeler (Mersin) takilmadigi bildirilmistir. Sakal biyik tiras1 konusunda %70
uygunsuzluk oldugu tespit edilmistir.
Hazir yemek Hijyen egitimi dncesi ve sonrasinda Egitimden once 20 personelde Staphylococcus spp., 4 personelde
hizmeti veren personelin el, agiz ve burun E. coli; egitimden sonra ise 12 personelde Staphylococcus spp., 4 49
isletme (Kars) mikroflorasinin analiz edilmesi personelde E. coli tespit edilmistir.
Calisma sonucunda gida muhafaza sicakliklar hakkinda bilgi
HACCP planinda ongoriilen
. yetersizliginin oldugu (%50) belirlenmistir. Ayrica personel hijyeni ve
Universite kantini  prosediirlerin dogru bir sekilde
. kiyafeti konusunda bilgi yetersizliginin oldugu, bu kapsamda sorulan 50
(Italya) uygulanip uygulanmadiginin
sorulara verilen negatif cevaplarin ylizdesinin sirasiyla %37.5 ve %25
belirlenmesi
oldugu belirlenmistir.
Universitede
220 gida isleyicisinin diski ve tirnak 220 gida isleyicisinden alinan diski 6rneklerinin %3.6’sinda
hizmet veren
orneklerindeki Salmonella spp. ve Salmonella spp., %2.3’linde ise Shigella spp. tespit edildigi, tirnak 51
yemek sirketi
Shigella spp. varliginin belirlenmesi  6rneklerinde Shigella ve Salmonella spp. rastlanmadigi belirtilmistir.
(Etiyopya Debre)
85 personelin ellerinden alinan orneklerin %65’inde TMAB sayisinin
Universitede toplu  Calisanlarin el hijyeninin 220 kob/cm?, %35’inde koliform bakteri sayisinin >10 kob/cm?
yemek hizmeti belirlenmesi amaciyla mikrobiyolojik oldugu ve %48’inde Salmonella, %2’sinde Vibrio cholerae ve %1’inde
52

veren kantinler

(Malezya)

analizlerin gerceklestirilmesi ve gida

givenilirligi bilgilerinin belirlenmesi

V. parahaemolyticus tespit edildigi belirtilmistir. Bununla birlikte,
calisanlarin orta diizeyde (%61.7) gida giivenilirligi bilgisine sahip

oldugu belirlenmistir.
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Tablo 3. Hazir yemek isletmelerinde bulunmasi gereken belgeler, amac ve icerikleri

Belgeler Amag ve icerik Kaynak
Givenilir gida ve lretim zincirini amaglayan, her asamada izlenebilirligi,
I1SO 22000: 2018 GGYS tehlikelerin kontrol edilebilirligini, risk yonetimini ve kanuna 58, 59
uygunlugunu amaglayan uluslararasi bir standarttir.
Surekli iyilestirmeyi hedef alan, Urin kalite kontrollerinin yapilmasini,
TS EN 1SO 9001:2015 Kalite standardize edilmesini, isyeri maliyetinin azaltilmasini ve calisan,
59
Yonetim Sistemi (KYS) misteri memnuniyetinin saglanmasini amaclayan uluslararasi bir
standarttir.
TS 13811: 2018 Hijyen ve Kuruluslarda hijyen ve sanitasyon uygulamalarinin yuksek seviyeli
59
Sanitasyon Yonetim Sistemi yonetim sistemi ile saglanmasini amaglamaktadir.
Hazir yemek hizmeti veren isletmeleri kapsamaktadir. 1ISO 22000 GGYS’ne
TS 1SO 22002-2: 2013 Yemek
gore I1SO TS 22002-2: 2013 kapsamindaki kuruluslara 6zgi on kosul 60
Hizmeti (Catering)
programlarinmin (PRP) olusturulmasini ve uygulanmasini saglamaktadir.
Gida fabrikalarinda kullanilan malzemenin tir ve sekli, hijyeniyle ilgili
TS 8985 Hizmet Yeterlilik Belgesi  yapilan calismalar, kullanilmasi gereken techizat numune kayitlar, 9
kapasite gibi ayrintili bilgileri icermektedir.
. Calisanin sagligina ve giivenligine yonelik bir standarttir. isletmelerde
TS 18001 OHSAS Is Saglig1 ve
meydana gelebilecek olumsuz durumlar onlemek veya minimuma 9
Glivenligi Yonetim Sistemi
indirmeyi amaclamaktadir.
koruyucu ekipmanlarimi giymeli, ham maddenin gerekmektedir. Tesislerde subeler arasi personel
teslim alindig1 ortama hijyen bariyerleri, sensorli degisimi azaltilmali, calisanlara kisisel hijyen

dispenser gibi sistemler kurulmalidir. Teslim alinan
urunler havalandinlmasi yapilan bir alanda bir giin
bekletilmelidir (57).

Alet-ekipman bakimi ve hijyeni

Alet-ekipman bakimlari  ve onarnm  siklig

artinlmali, mutfak alaninda dezenfektan iceren
hijyen paspasi bulundurulmali, mutfaklara sabunluk
ve dezenfektan unitesi eklenmeli, mutfak alanina
sadece gorevli personel girmelidir. Ortak kullanilan
cihazlarn diigmesi, ekranlar ya da butonlart rutin
temizligin yan sira T.C. Saglik Bakanliginin belirledigi
(klorlu veya %70 alkol iceren) dezenfektanlarla

dezenfekte edilmelidir (57).
Havalandirma ve personel

isletme ortamimn  siklikla havalandirilmas:

prosedirleri hakkinda bilgi verilmeli ve personelin
maske kullanmasi saglanmalidir. Personel o6zellikle
el hijyenine dikkat etmeli, dogru yikama teknigiyle
ellerini yikamali ve bu konuda egitim almalidir.
Tuvaletlerde el kurutma fanlarinin yerine tek
kullanimlik kagit havlular yerlestirilmeli, personel is
kiyafetini giinliik olarak degistirmeli ve is kiyafetinin
yikama-kurutma islemleri 60-90 °C’de yapilmalidir
(57).

Ham maddelerin depolanmasi ve gida iiretimi

Depolama asamasinda tum urunlerin Uzeri kapali
olmali ve “ilk giren ilk ¢ikar” kuralina uyulmalidir.
Gida servisinde capraz bulasma onlenmeli, pisirme
sicakligina ve siireye dikkat edilmeli (merkez sicakligi
72 °C), kullanilan bicak vb. aletler hem uriin gruplarina
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hem de kisiye 6zel olmalidir. Cig tiiketilecek sebzeler
musluk suyu ile yikandiktan sonra klorlu su veya uygun
dezenfektan solusyonlariyla dezenfekte edilmelidir
(57).

Hijyen ve sanitasyon

Dezenfeksiyon amaciyla biyosidal ruhsati,
bakteriyel ve viral etkinligi olan, T.C. Saglik Bakanligi
tarafindan “izinli Biyosidal Uriinler” listesinde yer
alan Urlnler kullanilmali, hijyen ve sanitasyonu

gerceklestirecek olan gorevli gerekli koruyucu
onlemlerini almali, temizlikte kullanilan bezler ve
kaplar kullanim alanlarina gore ayrilip yikanmalidir.
Misterilerin oturdugu yemek masalarn her miisteri
kullamm sonrasi dezenfekte edilmeli, bulasiklarin
durulanmasinda kullanilan suyun sicaklik derecesi 80-

85 °C olmalidir (57).
Gidalarin tasinmasi, servisi ve dagitim

Gida tasimada kullanilan araclar ve kaplar
muhafaza icin uygun olmali ve dezenfeksiyon islemine
dayanikli olmalidir. Tasinma sirasinda gidanin sicaklik
sartlart korunarak gida giivenilirligi saglanmali, her
sevkiyat sonrasi temizlik ve dezenfeksiyon islemi
yapilmali, personel uygun Kisisel Koruyucu Ekipman
(KKE) (maske, siperlik, eldiven vb.) kullanmalidir
(57).

Atiklar

Kisisel hijyen Urunlerine ait atiklar ayr toplanmaly,
pandemi
Riskleri
Mikroorganizmalar,

siiresince personele “Gida Giivenligi,
Kavramlar, Gidalarla Bulasan
HACCP Kurallan, lyi
Uygulamalari, COVID-19 Hastalig1 ve Atik Yonetimi”
konu basliklarinda egitimler verilmelidir (55, 57).

ve Temel
Hijyen

CIKAR CATISMASI

SONUC

Hazir yemek isletmelerinde gidalarin islenmesi
ve depolanmasi sirasinda uygun olmayan sicaklik
kontrolii ve yetersiz personel hijyeni gida kaynakli
hastaliklarin ortaya cikmasinda rol oynayan baslica
faktorlerdir. Diger faktorler arasinda vyetersiz
bilgi ve gida isleyicilerinin yanlis uygulamalar yer
almaktadir. Dolayisiyla, personel hijyenine dikkat
edilmesi ve iyi hijyen ve iyi Uretim uygulamalarinin
gerceklestirilmesi, gidalarin glivenilirliginin
saglanmas1 ve gida kaynakli hastaliklarin 6nlenmesi
gida
isletmelerinde oncelikle kontaminasyonun en aza
alkol

dezenfektan ve siperlik kullanimi ile yeterli fiziksel

icin  onemli noktalardir. Bu kapsamda,

indirilmesi amaciyla eldiven, maske, bazli
ve kimyasal bariyerlerin olusturulmasi, ¢ig ve pismis
gidalarin ayn buzdolaplarinda muhafaza edilmesi,
buzdolab1

alanlarinin gida hazirlama alanlarindan uzak tutulmasi

sicakliklarinin  izlenmesi, muhafaza
ve personelin el hijyenine 6zen gostermesi gibi bircok
uygulamaya dikkat edilmelidir. Bu uygulamalarin

gerceklestirilebilmesi icin gida isleyicisinin gida
glivenilirligi ve hijyeni konularinda egitim almasi
ve bilgilerini uygulamaya donusturebilmesi
gerekmektedir. Ayrica bu isletmelerde, hazirlanan
gidalarin kalitesinin ve givenilirliginin saglanmasi
amaciyla gidalarin hazirlk asamasindan servisine
kadar gecen tum sureclerin izlenmesine ve izlemenin
gerceklestirilebilmesi icin  uygun prosedirlerin
gelistirilmesine ihtiyac duyulmaktadir. Bu kapsamda
isletmede HACCP

uygulanmali ve bu

ilkelerine dayali prosedirler

prosedirlerin  sirekliligi

saglanmalidir.

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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ABSTRACT

This review is to establish the role of opisthorchiasis
in health care in the Russian Federation and assess the
relevance of histological and histochemical methods
in determining the effectiveness of drugs against
genus Opisthorchis helminthes - causative agents of
opisthorchiasis. The analysis of literature sources, and
scientific articles on the study of opisthorchiasis, the
spread of its pathogen and its significance for public
health have been carried out. In 2018, more than 19
thousand cases of opisthorchiasis were registered in
the Russian Federation (an indicator of 12.99 per 100
thousand of the population), which made up 79.5 %
of all registered biohelminthiasis in the population.
The disease of opisthorchiasis is characterized by a
long course, proceeds with frequent exacerbations.
The most serious complication is the cancer of the
liver, bile ducts, and pancreas. The works of many
authors reveal the connection and high incidence
of cholangiocarcinoma with the incidence of
opisthorchiasis in countries with endemic foci of invasion
of representatives of the Opisthorchiidae family. Long-
term opisthorchiasis invasion reduces the effectiveness
of anthelmintic therapy and leads to the appearance of
recurrent forms of the disease. Opisthorchis viverrini
was officially recognized as a group one biological

carcinogen by the International Agency for Research on

OZET

Bu derlemede, Rusya Federasyonu’ndaki saglik
hizmetlerinde opisthorchiasis’in rolu ortaya konulmus
ve opisthorchiasis’in etkeni olan Opisthorchis
helmintlerine karsi ilaglarin etkinligini belirlemede
histolojik ve histokimyasal yontemlerin uygunlugu
degerlendirilmistir. Bu Opisthorchiasis calismasinda,
patojeninin yayilmas1 ve halk saghigi icin Gnemi
hakkindaki bilimsel makalelerin analizi yapilmistir.
2018 yilinda, 19 binden
fazla opisthorchiasis vakasi kaydedilmistir (niifusun
100 binde 12.99’u),

biyohelmintiyazlarin

Rusya Federasyonu’nda

bu da nufusta kayith tim
%79,5’ini

hastaligt  uzun  bir

olusturmaktadir.
Opisthorchiasis seyir ile
karakterizedir, sik alevlenmelerle ilerler. En ciddi
komplikasyon karaciger, safra kanallar1 ve pankreas
kanseridir. Bircok yazarin calismalari, Opisthorchiidae
ailesinin temsilcilerinin istilasinin endemik
odaklar olan ulkelerde opisthorchiasis insidansi ile
kolanjiokarsinomun yiiksek insidansin ve baglantisini
ortaya koymaktadir. Uzun sureli opisthorchiasis
istilas1, antelmintik tedavinin etkinligini azaltir ve
hastaligin tekrarlayan formlarinin ortaya cikmasina
neden olur. Opisthorchis viverrini, 2009 yilinda
Uluslararasi Kanser Arastirmalari Ajansi tarafindan
birinci grup biyolojik kanserojen olarak resmen
kabul edilmistir.

Opisthorchis  felineus Linnaeus
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Cancer in 2009. The carcinogenic role of Opisthorchis
felineus Linnaeus 1758 (Platyhelminthes, Cestodes,
Opisthorchiidae) is not well understood. However, the
life cycles, morphology, localization in the human body
of O. viverrini and O. felineus are similar. In the list
of studied drugs with opisthorchocidal action, special
attention, and interest are paid to herbal products.
Histological and histochemical methods of research
confirmed the effectiveness of such herbal preparations

as Ecorsol, Erlim and Artemisin against Opisthorchis

felineus.
Key  Words: Opisthorchiidae, opisthorchiasis,
herbal preparations, cholangiocarcinoma, zoonosis,

human health, Russia

1758’in (Platyhelminthes, Cestodes, Opisthorchiidae)
kanserojen roli iyi anlasilmamistir. Ancak O. viverrini
ve O.

felineus’un yasam dongileri, morfolojisi,

insan vucudundaki lokalizasyonu benzerdir.
Opisthorchocidal etkisi olan ilaclar listesinde, bitkisel
urunlere ozel dikkat ve ilgi gosterilmektedir. Histolojik
ve histokimyasal arastirma yontemleri, Ecorsol, Erlim
ve Artemisin gibi bitkisel preparatlarin Opisthorchis

felineus’a karsi etkinligini dogrulamistir.

Anahtar Kelimeler: Opisthorchiidae,
opisthorchiasis, bitkisel preparatlar, kolanjiokarsinom,

zoonoz, insan sagligi, Rusya

INTRODUCTION

Foodborne parasites are a source of human
parasitic infection. Zoonotic infections of humans
arise from a variety of domestic and wild animals,
including sheep, goats, cattle, camels, horses, pigs,
boars, bears, felines, canids, amphibians, reptiles,
poultry, and aquatic animals such as fishes and
shrimp (1-4). Opisthorchiasis, from the group of
biohelminthiasis, causes considerable damage to the
health of the population (5-8). Most of the global area
of opisthorchiasis is located on the territory of Russia
(9, 10), the boundaries of which are expanding and,
therefore, opisthorchiasis remains an urgent socially
significant health problem, consistently occupying
the 4th - 5th place among parasitic diseases annually
(6). The significance of this trematodosis and its
complications is determined by the fact that the long
course of the disease, rapid in the rate and mass
involvement of new contingents of the population in
the process, significantly reduce the activity and life
potential of the infested. The course of the disease
in this nosology is often accompanied by chronicity
of the process and irreversible complications, and in
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some cases, it is fatal (11).

Opisthorchis viverrini Walb 1758 and Opisthorchis
felineus Linnaeus, 1758 (Platyhelminthes, Cestodes,
Opisthorchiidae) have long been recognized as the
cause of serious problems with human health (12, 13).
Opisthorchis viverrini is an endemic helminthiasis in
Southeast Asia and a major public health problem
in Thailand, Laos, Vietnam, and Cambodia (14, 15).
Eight million people in Thailand and two million
people in the Laos Democratic Republic have been
estimated to be infected with O. viverrini (15). The
population of these countries become infected with
the causative agent of the disease as a result of eating
fish containing larvae - metacercariae. In Thailand,
this helminth affects 80% of the population. In the
Russian Federation, Ukraine and Kazakhstan, the
causative agent of the disease is mainly Opisthorchis
felineus, which is confined to river systems (9, 16).
According to our hypothesis, an increase in the flow
of immigrants, the development of tourist travel
and an increase in the import of fishery products
contribute to the expansion of the boundaries of
these helminthiases.



Infectionwith the causative agent of opisthorchiasis
occurs when eating raw or insufficiently heat-treated
infected river fish containing metacercariae of
trematodes (17). The main source of Opisthorchis
spp. eggs is domestic carnivores and omnivores (cats,
dogs, and pigs), especially cats and dogs. Cats are
considered a good indicator of the opisthorchiasis
situation in different territories. Wild animals play an
additional role (mink, sable, fox, ferret, wolf, water
rat, beavers, muskrat, and bear) (18).

There are several endemic foci of opisthorchiasis
morbidity in the Russian Federation. Almost all
territories adjacent to the basins of rivers (Ob, Irtysh,
Tom) and their tributaries. The basin of the rivers Ob
and Irtysh is considered to be a large, tense, the most
extensive and intense world focus of opisthorchiasis
(19-21). The largest foci of opisthorchiasis morbidity
are located in the Khanty-Mansiysk and Yamalo-Nenets
Autonomous Okrug, as well as in the Tyumen, Tomsk,
Omsk and Novosibirsk regions (22, 23). The reason
for this spread lies in the presence of an extremely
developed river floodplain, which provides conditions
for the circulation of the pathogen and a number of
other factors.

The study is devoted to the analysis of literary
sources on the establishment of the role of
opisthorchiasis in health care and the assessment of
the relevance of histological methods in determining
the effectiveness of drugs against helminths - the
causative agents of opisthorchiasis. The official
documentation of the annual reports presented on the
official websites has been studied. Moreover, our filed
studies and clinical determination of opisthorchiasis
in the Russian Federation in relation to histological
and histochemical methods of research confirmed the
effectiveness of some herbal preparations.
EPIDEMIOLOGY OF OPISTHORCHIASIS
RUSSIAN FEDERATION

According to the State report “On the state

IN THE

of sanitary and epidemiological well-being of the
population in the Russian Federation”, opisthorchiasis

is consistently the leading biohelminthiasis,

remaining an urgent socially significant problem
of the country’s health (21). In 2018, more than 19
thousand cases of opisthorchiasis were registered
in the country (indicator 12.99 per 100 thousand
population), which was 79.5 % of the number of all
registered biohelminthiasis among the population in
2018 (Fig. 1). When compared with 2017, more than
18.7 thousand cases were registered (12.79 per 100
thousand of the population); there is an increase in the
disease of the population with opisthorchiasis in the
country. However, the true number of patients with
helminthiasis always significantly exceeds the data of
official statistics. The high incidence of opisthorchiasis
among the population is aggravated by social factors:
an increase in the diet of the population of coastal
towns and villages in the amount of fish and home-
cooked fish products (it is not possible to overcome
the habits of the local population to eat raw fish);
an increase in the number of amateur fishermen.
According to laboratory studies, the proportion
of detection of helminth larvae in fish in 2018 was
0.77 % and, when compared with previous years, the
indicator is decreasing (Fig. 1) (in 2017 - 1.07 %, in
2016 - 1.26 %, in 2012 - 2.7 %, in 2008 - 2.8 %) (24).
The disease of opisthorchiasis is characterized by
a long course, proceeds with frequent exacerbations.
Chronic opisthorchiasis with a long course of the
disease is accompanied by the development of
a number of serious complications that require
surgical treatment. The most serious complication
is the cancer of the liver, bile ducts and pancreas
(13, 25). Morphologically, up to 80 % of tumors
are cholangiocarcinomas (26). The works of many
authors reveal the connection and high incidence
of cholangiocarcinoma with the incidence of
opisthorchiasis in countries with endemic foci of
Opisthorchis viverrini invasion (7, 27-30). This is
confirmed by international epidemiological studies,
according to which in the northern regions of Thailand,
which are endemic foci of O. viverrini invasion, the
incidence of cholangiocarcinoma reaches 96 cases
per 100 thousand. Cholangiocarcinoma is considered
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Opisthorchis felineus larvae in fish

Incidence rate of opisthorchiasis per 100 thousand population

Figure 1. The proportion of detection of Opisthorchis felineus larvae in fish and the incidence rate of opisthorchiasis per

100 thousand populations in the Russian Federation (24).

a fatal tumor and is common in endemic areas where
the causative agent of opisthorchiasis is present (31).
The occurrence of primary liver cancer correlates
with the duration and intensity of opisthorchiasis
invasion. Prolonged and especially massive parasitic
invasion is accompanied by pronounced dystrophic
and necrotic changes in the walls of the biliary
and pancreatic systems with pathological intensive
regeneration of the epithelium and the formation of
adenomatous growths, metaplasia of the epithelium
up to cellular and tissue atypism. Cancer can develop
30 - 40 years after infection, and death occurs 3 - 6
months after diagnosis (5). Long-term opisthorchiasis
invasion reduces the effectiveness of anthelmintic
therapy and leads to the appearance of recurrent
forms of the disease. Reinvasions and superinvasions
constantly cause additional foci of proliferation
and increase the risk of malignant degeneration of
the bile duct epithelium. O. viverrini was officially
recognized as a group one biological carcinogen by the
International Agency for Research on Cancer (IARC)
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since 1994 (32). The carcinogenic role of O. felineus
is still insufficiently understood (33). However, the
life cycles, morphology, and localization in the human
body of O. viverrini and O. felineus are similar. The
mechanisms of induction of carcinogenesis by hepatic
flukes have been established.

There are three ways of initiation of
carcinogenesis by chronic invasion of Opisthorchis:

1. Immunoinflammatory pathway: in which an
inflammatory immune response of the host organism
develops in response to Opisthorchis antigens (34,
35).
prolonged stimulation of the cells of the immune

Chronic inflammation is characterized by
system, a change in the profile of the cytokines
they produce, as well as the migration of activated
macrophages and polymorphonuclear leukocytes
to the inflammation focus, which produce reactive
oxygen species, proteolytic enzymes, and growth
factors. The presence of these products in the
focus of inflammation leads to the development of

cholangiocarcinoma (36).



2. A mechanical pathway: Due to the influence of
flukes during feeding and movement, which disrupts
the integrity of cholangiocytes and contributes to the
maintenance of chronic inflammation. The adults of
Opisthorchis spp. mechanically interfere with the
normal outflow of bile, staghant components, which
interact with each other, as well as with reactive
oxygen species in the inflammation focus, form
endogenous carcinogens that have a mutagenic effect
on cholangiocyte DNA (37-39).

3. The impact of secretory and excretory
products of Opisthorchis on epithelial cells of
the bile ducts: Adults of Opisthorchis spp. being
near the epithelium of the bile ducts produce low
molecular weight metabolic products that interact
with the components of bile or with reactive oxygen
species, penetrating through the membranes of cells
of the epithelium of the bile ducts, have a toxic and
carcinogenic effect on the owner. In the process of
their vital activity, Opisthorchis spp. secrete many
protein products (40). They can contribute to the
creation of an oncogenic environment in the body,
stimulating the proliferation of host cells, preventing
apoptosis, causing hyperplasia and metaplasia of
the epithelium of the bile ducts, contributing to
42).
However, the final mechanism of carcinogenesis in

the occurrence of cholangiocarcinoma (41,

opisthorchiasis has not been studied.

At present, Praziquantel (Biltricid) is considered
to be the only drug providing effective chemotherapy
for opisthorchiasis (35). The effective action of
Praziquantelon the Opisthorchisorganismand theiregg
production has been confirmed by micromorphological
(6).
histochemical methods make it possible to study in

and histochemical studies Histological and
detail the micromorphology and change metabolism
in the body of helminths exposed to the drug. These
methods make it possible to evaluate the effect of
the drug, to identify the ways of its penetration into
the body of the parasite and to reveal the mechanism,
providing an informative picture and confirming the

possibility of its effectiveness against the causative

agent of the disease. The morphofunctional changes
in organs and tissues of Opisthorchis felineus after
the action of drugs from different chemical groups
have been studied in sufficient detail (6, 43). The
micromorphological picture of the organs and tissues
of Opisthorchis was studied after the action of
Chloxyl, Bitin-S, Meniclofolan, Hetolin, Mebendazole,

Mebendazole,
Biltricide. The
authors, who studied the ways of penetration of

Albendazole, Flubendazole,

Praziquantel, Azinox, Medamine,
drugs into the body of Opisthorchis, noted strong
changes after the action of anthelmintics in the
tegument, parenchyma, intestines and muscles of the
suckers of the parasites. Histochemically, revealed
a decrease in glycogen in the tissues of trematodes,
the redistribution of proteins and fats. There are
works to identify the effect of drugs on the body of
Opisthorchis viverrini (44).

In the
Opisthorchis, special attention and interest is paid to

list of studied drugs with against

herbal remedies, since when considering the activity
of anthelmintics, the attention of researchers is
directed not only to their helminthic action, but also
to reduce toxicity (45). Herbal preparations have
historically been the first remedies for the treatment
of helminthiases; their composition does not allow
parasites to adapt to them (46). Many anthelmintic
herbal preparations can be used for a long time (from
2-3 months to a year) without harming the body of the
host, which cannot be said about synthetic agents.
Histological and histochemical research methods
have confirmed the effectiveness of such herbal
preparations as Ecorsol, Erlim and Artemisin against
Opisthorchis felineus (24, 47).

Despite the significant advances achieved on
theoretical and practical issues of human disease
with opisthorchiasis and its causative agent, the tense
epidemiological situation of the population for diseases
caused by representatives of Opisthorchiidae, their
carcinogenic effect on the human body emphasizes the
importance of preventing opisthorchiasis, the need for
its timely detection, treatment and requires further
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research. In this regard, histological, histochemical
and morphometric studies of tissues and organs of
trematodes remain relevant and helping to elucidate
the mechanism of action of anthelmitics allowing
to establish the degree of structural disorders and
predict their “reversibility “ or “ irreversibility “.

CONCLUSION

Analysis of literature sources showed that the
epidemiological situation of the population for
opisthorchiasis is tense and opisthorchiasis remains

a serious health problem, not only in Russian

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES

1. Dyab AK, Marghany ME, Othman RA, Abdelhamid
M Abd-ella OH. Taenia saginata in man and
cysticercosis in cattle and buffaloes in Aswan
Governorate, Egypt. J Egypt Soc Parasitol,
2017; 47: 389-94.

2. Dyab AK, Marghany ME, Othman RA, Abdelhamid
M, Abd-Ella OH. Hydatidosis of Camels and sheep
slaughtered in Aswan governorate, southern
Egypt. Russ J Parasitol, 2018; 12: 33-41.

3. Zolfaghari E, Purmonen S, Sukura A, Parkkila S.
Surveillance and diagnosis of zoonotic foodborne
parasites. Food Sci Nutr, 2018; 6: 3-17.

4, Sameeh S, Mahmoud AE, Monib MM, Eldeek
HE. Latex agglutation test and PCR assays for
diagnosis of Toxoplasma gondii infection in red
meat producing animals in Aswan governorate,
southern Egypt. Slov Vet Zb, 2021; 58 (Suppl
24): 281-88.

Turk Hij Den Biyol Derg

Federation, but also in the world. Representatives
of Opisthorchiidae parasitizing in the hepatobiliary
tract of the host, producing toxic and immunogenic
waste products, disrupting cell metabolism, and are
one of the factors contributing to the development
of bile duct cancer. Histological and histochemical
research methods used to study changes in the body
of trematodes (Opisthorchis) that occur after the
action of anthelmintic drugs are informative and
allow you to establish the degree of effectiveness of
the drug.

5. Andrews RH, Sithithaworn P, Petney, TN.
Opisthorchis viverrini: an underestimated
parasite in world health. Trends Parasitol, 2008;
24: 497-501.

6. Bibik Ol, Nacheva LV, Nesterok YA. Comparative
micromorphlogical investigation of Opisthorchis
felineus organs and tissues following the
action of Mebendazole and Praziquantel in the
experiment. 17th scientific conference on the
“Theory and practice of struggle from parasitic
diseases”: 17-18 May 2016, Moscow, Russia, pp.
71-4.

7. Sripa B, Tangkawattana S, Brindley, PJ.
Update on pathogenesis of opisthorchiasis and
cholangiocarcinoma. Adv. Parasitol, 2018; 102:
97-113.

8. Almanfaluthi M, Widodo S, Suttiprapa
S, Wongsaroj T, Sripa B. The burden of
opisthorchiasis and leptospirosis in Thailand:
A nationwide syndemic analysis. Acta Tropica,
20222; 26: 106-227.



10.

11.

12.

U8k

14.

115

16.

17/s

Be'er SA. Biology of the agent of opisthorchiasis.
Moscow, KMK Scientific Publishing Partnership,
2005, 336.

Mordvinov VA, Yurlova NI, Ogorodova LM,
Katokhin AV. Opisthorchis felineus and Metorchis
bilis are the main agents of liver fluke infection
of humans in Russia. Parasitology international,
2012; 61: 25-31.

Brazhnikova NA, Tolkaeva MV. Cancer of
liver, biliary tracts and pancreas at chronic
opisthorchosis. Bull. Sib. Med., 2002; 2: 71-7.

Saijuntha W, Sithithaworn P, Wongkham S,
Laha T, Pipitgool V, Tesana S, et al. Evidence
of a species complex within the food-borne
trematode Opisthorchis viverrini and possible
co-evolution with their first intermediate hosts.
Inter J Parasitol, 2009; 37: 695-703.

Bogdanov AO, Prokudina DV, Baykov AN,
Saltykova IV. Molecular mechanisms that lead to
cholangiocarcinoma, during chronic infection of
liver flukes. Sib J Oncol, 2015; 6: 83-90.

Laha T, Sripa J, Sripa B, Pearson M, Tribolet L,
Kaewkes S, et al. Asparaginyl endopeptidase
from the carcinogenic liver fluke, Opisthorchis
viverrini, and its potential for serodiagnosis.
Inter J Infec Dis, 2009; 12: 49-59.

Sithithaworn P, Andrews RH, Petney TN,
Saijuntha W, Laoprom N. The systematics and
population genetics of Opisthorchis viverrini
sensu lato: Implications in parasite epidemiology
and bile duct cancer. Parasitol Int, 2012; 61: 32-
7.

Slepchenko S. Opisthorchis felineus as the
basis for the reconstruction of migrations using
archaeoparasitological materials. J Archaeol
Sci, 2020; 33: 102-548.

Charoensuk L, Ribas A, Chedtabud K,
Prakobwong S. Infection rate of Opisthorchis
viverrini metacercariae in cyprinoid fish from
the markets and its association to human
opisthorchiasis in the local community in the
Northeast Thailand. Acta tropica, 2022; 225:
106-216.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Doanh PN, Nawa Y. Clonorchis sinensis and
Opisthorchis spp. in Vietnam: current status
and prospects. Trans R Soc Trop Med Hyg, 2016;
110: 13-20.

Liberman EL, Medvedeva IN. Invasion rate of
dominant cyprinid fish from the Lower Irtysh
with metacercaria of the Opisthorchiidae
family. Bull Astra Stat Tech Uni, 2017; 4: 37-42.

Osipov AS, Smolin VV, Smolina NV. Parasitic
hazard of the cyprinid fish from the Lower and
Middle Ob as fishing targets in 2016. Science,
Educational Modeling and time, 2018; 2: 18-25.

Bibik OI, Kirsanova DV, Barsukova VI.
Helminthiasis is much more common than it
is customary to think about. “Organism and
the environment of life”: materials of 2nd
interregional scientific-practical conference
dedicated to the 205th birthday of Karl
Frantsevich Ruleier, 2019, Kemerovo; 9-17.

Fedorova 0S, Kovshirina YV, Kovshirina
AE, Fedotova MM, Deev IA, Petrovskiy Fl,
et al. Opisthorchis felineus infection and
cholangiocarcinoma in the Russian Federation:
a review of medical statistics. Parasitol Int,
2017; 66 : 365-71.

Maiurova AS, Kustikova MA. Estimation of
infection with metacercariae of opisthorchid
fishes of the Cyprinidae family in the Khanty-
Mansi Autonomous Okrug-Yugra. Russian J
Parasitol, 2019; 13: 56-66.

Bibik Ol, Nesterok YA. Drugs of vegetable origin
against opistorchosis. The organism and the
environment of life (on the 206th anniversary
of Karl Frantsevich Ruleier: materials of the Il
Interregional scientific-practical conference,
2020, Kemerovo; 25-9.

Deenonpoe R, Chomvarin C, Pairojkul C,
Chamgramol Y, Loukas A, Brindley PJ, et al. The
Carcinogenic Liver Fluke Opisthorchis viverrini
is a Reservoir for Species of Helicobacter. Asian
Pac J Cancer Prev, 2015; 16: 1751-58.

Sripa B, Leungwattanawanit S, Nitta T,
Wongkham C, Bhudhisawasdi V, Puapairoj A, et
al.. Establishment and characterization of an
opisthorchiasis-associated cholangiocarcinoma
cell line (KKU-100). World J Gastroenterol,
2005; 11 (22), 3392-97.

Turk Hij Den Biyol Derg

243



27.

28.

29.

30.

3,

37

33.

34.

35.

36.

375

38.

244

Braconi C, Patel T. Cholangiocarcinoma: new
insights into disease pathogenesis and biology.
Infec Disease Clinic North Americ, 2010; 24:
871-84.

Mathema VB, Na-Bangchang K. Current insights
on cholangiocarcinoma research: a brief review.
Asia Pac J Canc Prev, 2015; 16: 1307-13.

Yasri S, Wiwanitkit V. Contraception,
opisthorchiasis, and cholangiocarcinoma. J
Cancer Res Ther, 2018; 14: 820.

Laithavewat L, Grundy-Warr C, Khuntikeo N,
Andrews RH, Petney TN, Yongvanit P, et al.
Analysis of a school-based health education
model to prevent opisthorchiasis and
cholangiocarcinoma in primary school children
in northeast Thailand. Glob Health Promot,
2020; 27(1): 15-23.

Khan SA, Toledano MB, Taylor-Robinson S.D.
Epidemiology, risk factors, and pathogenesis
of cholangiocarcinoma. HPB (Oxford), 2008; 10
(2):77-82.

Sripa B, Brindley PJ, Mulvenna J, Laha T, Smout
MJ, Mairiang E, et al. The tumorigenic liver
fluke Opisthorchis viverrini- multiple pathways
to cancer. Trends in Parasitol, 2012; 28: 395-
407.

Watanapa P, Watanapa WB. Liver fluke-
associated cholangiocarcinoma. British J
Surgery, 2009; 89: 962-70.

Jing H, Lee S. NF-kB in cellular senescence and
cancer treatment. Molec Cell, 2014; 37: 189-95.

Marcos LA, Terashima A, Gotuzzo E. Update on
hepatobiliary flukes: fascioliasis, opisthorchiasis
and clonorchiasis. Current Opinio Infect Dis,
2015; 21: 523-30.

Pal S, Bhattacharjee A, Ali A, Mandal NC, Mandal
SC, Pal M. Chronic inflammation and cancer:
potential chemoprevention through nuclear
factor kappa B and p53 mutual antagonism. J
Inflamm, 2014; 11: 1-28.

Wonkchalee 0O, Boonmars T, Kaewkes S,
Chamgramol Y, Pairojkul C, Wu Z, Juasook,
A, Sudsarn P, Boonjaraspinyo S. Opisthorchis
viverrini infection causes liver and biliary
cirrhosis in gerbils. Parasitol Res, 2011; 109:
545-51.

Jusakul A, Loilome W, Namwat N, Haigh WG,
Kuver R, Dechakhamphu S, et al. Liver fluke-
induced hepatic oxysterols stimulate DNA
damage and apoptosis in cultured human
cholangiocytes. Mutation Res, 2012; 731: 48-57.

Turk Hij Den Biyol Derg

39S

40.

41.

42.

43.

44,

45.

46.

47.

Hughes T, O’Connor T, Techasen A.
Opisthorchiasis and cholangiocarcinoma in
Southeast Asia: an unresolved problem. Inter J
General Med, 2017; 10: 227-37.

Dechakhamphu S, Pinlaor S, Sitthithaworn P,
Nair, Bartsch H, Yongvanit P. Lipid peroxidation
and etheno DNA adducts in white blood cells
of liver fluke-infected patients: protection by
plasma alpha-tocopherol and Praziquantel.
Cancer Epidemiol Biom Prev, 2010; 19: 310-18.

Pinlaor S, Hiraku Y, Yongvanit P, Tada-Oikawa
S, Ma N, Pinlaor P, et al. iNOS dependent
DNA damage via NF-kappa B expression in
hamsters infected with Opisthorchis viverrini
and its suppression by the antihelminthic drug
Praziquantel. Inter J Cancer, 2006; 119: 1067-
72.

Wehbe H, Henson R, Meng F, Mize-Berge J,
Patel T. Interleukin-6 contributes to growth in
cholangiocarcinoma cells by aberrant promoter
methylation and gene expression. Cancer Res,
2006; 66: 10517-24.

Nacheva LV, Bibik Ol, Nesterok YA.
Pathomorphology of Opisthorchis felineus organs
and tissues following Biltrycide treatment of
golden hamsters at experimental O. felineus
infection. Theory and practice of controlling
parasitic diseases: materials of the reports of
a scientific conference, 2014, Moscow, 15: 179-
81.

Lovis L, Mak TK, Phongluxa K, Ayé SP,
Vonghachack Y, Keiser J. Efficacy of Praziquantel
against Schistosoma mekongi and Opisthorchis
viverrini: a randomized, single-blinded dose-
comparison trial. PLoS One, 2012; 6: 17-26.

Babaeva EU, Chernyishova ES, Nikolaeva SA.
At helminthic invasion complex use synthetic
anthelmintic and herbal preparations. J People
& Friendship Univ Medic, 2015; 2: 93-9.

Shchekina EG. Helminthiases: a modern view on
the problem. Pharmaceutics, 2007; 12: 30-4.

Nacheva LV, Bibik OI. The study of the
opisthorchocidal action of a phytopreparation -
Artemisin. Materials of the XXVII inter-university
scientific and practical conference on problems
of biology and medical parasitology, 2000, St.
Petersburg, pp. 5-6.



TELIF HAKKI DEVIR FORMU / COPYRIGHT TRANSFER FORM

Makale Tiri/Article Type: o] 120,
(...) Arastirma/Research (...) Derleme/Review (...) Olgu Sunumu/Case Report
(...) Editdre Mektup/Letter to Editor (...) Teknik Rapor/Technical Report

Sayin Editor,
Tirk Hijyen ve Deneysel Biyoloji Dergisi'ne gdnderdigimiz makalenin yazarlarr olarak;

1. Derginizde yayimlanmak {izere yollamig oldugumuz makalenin orjinal oldugunu; bilimsel ve etik
sorumlulugunun bize ait oldugunu,

2. Makalenin; derginizdeki degerlendirme siirecinde bagka bir yayin organina yayimlanmak iizere
génderilmedigini ve gdnderilmeyecegini,

3. Makalenin; kisilik ve telif haklarina aykirt kanun digt maddeler icermedigini,

4. Yayin haklarinin Ttrk Hijyen ve Deneysel Biyoloji Dergisi'ne ait oldugunu kabul ve beyan ederiz.

Dear Editor,
Here, we affirm and warranty as the author(s) of this manuscript submitted to Turkish Bulletin of Hygiene and
Experimental Biology that;
1. The article I / We submitted to the Bulletin is original and responsibilities are belong to us ethically and scientifically,
2. The article is not currently being considered for publication by any other journal and will not be submitted for such
review while under the evaluation of this bulletin,
3. The article contains no unlawful statements and does not contain any materials that violate any personal rights and
copyrights,
4. The article publishing rights belong to Turkish Bulletin of Hygiene and Experimental Biology.

Not / Note :
1. lletisim kurulacak yazarin yanina (X) isareti koyunuz / Please indicate the corresponding author with (X)
2. Formu asagidaki adrese gdnderiniz veya elden teslim ediniz / Please send this form to the address below or deliver personally

Tiirk Hijyen ve Deneysel Biyoloji Dergisi / Turkish Bulletin of Hygiene and Experimental Biology
Saglik Mah. Adnan Saygun Cad. No: 55 E Blok Park Girisi 06100 Sihhiye- ANKARATURKEY







