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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
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Betaine osmoregulation functioning against salt stress in
methicillin-resistant Staphylococcus aureus (MRSA)

Evrim GUNES ALTUNTAS'

, Ceren ELIBOL iLERi?

, Ferhan YAPAR' , Aysenur KARADAS'

Umut KiBAR?

b

ABSTRACT

Objective:  Methicillin-resistant  Staphylococcus
aureus (MRSA) is a clinically common and has a high
mortality rate pathogen, as well as a bacterium
that causes infection through food. To combat with
pathogens, it is commonly preferred to create osmotic
stress in their environment but S. aureus is able to
synthesize some osmoprotectant substances such as
betaine. There is limited literature about the synthesis
pathways and gene expressions of these substances.
This study aims to search the metabolic pathways of
osmoprotectan production of S. aureus by comparing
the bacterial behaviour with the expression of genes

responsible for betaine.

Methods: In the study, different
concentrations of NaCl and KCl salts (0.5, 1.0, 1.5,
2.0 and 3.0 M)
aureus ATCC 43300, changes in the number of viable

current

were applied to Staphylococcus

cells of the bacteria were monitored and associated

with osmoprotectant production. Bacterial numbers

OZET

Amag: Metisiline direncli Staphylococcus aureus
(MRSA), klinik olarak yaygin ve mortalitesi yiiksek bir
patojen olan ve gida yoluyla da enfeksiyona neden olan
bir bakteridir. Patojenler ile savasmak icin genellikle
bulunduklar ortamlarda ozmotik stres olusturmak tercih
edilmekte olup bu kosullarda S. aureus, betain gibi
bazi ozmoprotektan maddeleri sentezleyebilmektedir.
Bakterilerin ozmoprotektan madde sentez yollarn ve
gen ifadeleri hakkinda sinirli literatiir bulunmaktadir.
betainden sorumlu

Bu calisma, bakteri davramisini

genlerin ekspresyonu ile karsilastirarak S. aureus’un

ozmoprotektan Uretiminin metabolik  yollarinm

arastirmay1 amaclamaktadir.

Yontem: Calisma kapsaminda, Staphylococcus

aureus ATCC 43300’e farkli konsantrasyonlarda NaCl ve
KCl tuzlar (0.5, 1.0, 1.5, 2.0 ve 3.0 M) uygulanmistir.
Bakterilerin canli hiicre sayisindaki degisiklikler
izlenmis ve sonuclar betain uretiminden sorumlu genler

ile iliskilendirilmistir. Tuzla muamele edilen bakteri
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treated with salt were counted by culturel and
spectrophotometric methods and viability graphs were
created. Simultaneously, metabolic pathways under
stress conditions were determined by monitoring the

expression of genes responsible for betaine in RT-PCR.

Results: When the growth curve of the bacterium
is examined in NaCl or KCl salt stress, it was observed
that the bacteria exited the logarithmic phase and was
more affected by the stress conditions, especially at 12-
24 time interval which is critical in the development of
bacteria. The most notable results in the RT-PCR trials of
the study were obtained when 1.5 M NaCl was present
in the growth media at 36th hour of incubation. Under
these conditions, a significant decrease of (-2.37-fold)
in the betA gene was observed. Contrary to this result,
2.57-fold increase in the betA gene and 3.25-fold increase
in the betB-gbsA gene was observed when 2 M KCl was

present in the medium at 48th hour of incubation.

Conclusion: During the 48-hour incubation period in
which the bacterial growth was followed, it was observed
that the bacteria exhibited a fluctuating growth curve
against the salt stress and exhibited a different behavior

than expected in the growth kinetics.

Key Words: Staphylococcus aureus, MRSA, osmotic

stress, glycine betaine, osmoprotectant

sayilan kilturel ekim yontemi ile ve spektrofotometrik
olarak sayilarak canlilik grafikleri olusturulmustur. Ayni
zamanda, betainden sorumlu genlerin ekspresyonu
RT-PCR yontemi ile izlenerek stres kosullan altindaki

metabolik yollar belirlenmistir.

Bulgular: NaCl veya KCl tuz stresinde bakterinin

gelisme egrisi incelendiginde, bakterinin o6zellikle
gelisimde kritik olan ve logaritmik fazin sonlandig
12-24 saat zaman araliginda stres kosullarindan daha
fazla etkilendigi gozlemlenmistir. Calismanin RT-PCR
denemelerinde en dikkat cekici sonuglar, inkiibasyonun
36. saatinde biiyiime ortaminda 1.5 M NaCl bulundugunda
elde edilmistir. Bu kosullar altinda betA geninde (-2.37
kat)
aksine inkiibasyonun 48. saatinde besiyerinde 2 M KCl

bulundugunda betA geninde 2.57 kat, betB-gbsA geninde

onemli bir azalma gozlenmistir. Bu sonucun

3.25 kat artis gozlenmistir.

Sonug: Bakteri gelisiminin takip edildigi 48 saatlik
inkiibasyon sirasinda biiyiime kinetiklerinde ortamda
bulunan tuz stresine kars1 bakterinin dalgali bir gelisme
egrisi ortaya koydugu ve beklenenden farkli bir davranis

sergiledigi gozlenmistir.

Anahtar Kelimeler: Staphylococcus aureus, MRSA,

ozmotik stres, glisin betain, ozmoprotektan

INTRODUCTION

Staphylococcus aureus, a halotolerant facultative
anaerobic opportunistic Gram-positive bacterium, is
known to be the main cause of foodborne infections
(1). In addition to its pathogenic feature in foods,
it also causes various infectious diseases such

as meningitis, arthritis, pneumonia, soft tissue
infections and bloodstream infections (2). Methicillin-

resistant S. aureus, known as MRSA, is responsible for

Turk Hij Den Biyol Derg

healthcare-associated infections and causes serious
problems such as the failure of antibiotic-based
treatment and the need for alternative treatment
methods due to its multiple resistance to antibiotics
(3).

One of the well-known methods to limit pathogen
development is reducing the water activity of the
environment and/or exposing the bacteria to osmotic
stress. Bacteria protect themselves by synthesizing
some substances called “osmoprotectants” against



the stress factors caused by extreme temperatures,
high salinity, and drought (4).
increase the osmotic pressure of the cell cytoplasm

These substances

and ensure the adaptation of the cell to the
environment. It is known that bacterial cells, like
other microorganisms, have positive turgor pressure.
Especially under high osmotic pressure, they increase
the intracellular osmotic pressure in order to maintain
this stress condition (5). This is possible with the
accumulation of osmoprotectant substances (6).

the the
environment is a frequently preferred way to combat

Increasing salt concentration of
pathogens and is used especially in the food and
leather industries. With some exceptions, the growth
of all bacteria at high salt concentration is limited.
Bacteria included in halotolerant and halophilic
groups can survive even in high salt containing
thanks to the

substances they produce and accumulate (1).

environments, osmoprotectant
NaCl was mostly used salt and has attracted
in the osmotic stress studies in the
This salt,

applications in the food field, especially in the drying

attention

literature. which has been used in
and preservation of meat and fish, has been preferred
since ancient times, to ensure long storage times
besides to use as an antimicrobial agent (7). The ease
of transportation and low cost also make NaCl one of
the reasons for preference. KCl is another salt known
to have an effect on metabolic pathways in bacteria.
There are studies reporting that combined use may
be more effective in terms of salt stress compared to
a single salt type (8-11).

In cheese samples salted with NaCl/KCl at a
ratio of 1:1, the number of S. aureus was greatly
reduced compared to the samples contained only
NaCl which indicated that NaCl applied together with
KCl has an higher effect on limiting bacterial growth
(8-11). Some S. aureus strains showing halotolerant
properties are able to survive in high salt or low
water activity environments owing to the production
and accumulation of osmoprotectant substances (1).
The osmoprotectant substances associated with this

tolerance include proline, choline, sucrose, taurine,
trehalose, and especially glycine betaine (GB) (12).

The three known basic response mechanisms
of halotolerant bacteria against stress are hyper-
osmotic shock, hypo-osmotic shock, and compatible-
solvent-free osmotic responses. These responses are
generated in different ways, including membrane
regulation and osmoprotectant accumulation (5).

Glycine betaine synthesis in animals and some
bacteria occurs by a two-step oxidation pathway.
The first step is catalyzed by choline dehydrogenase
enzyme (CDH, E.C. 1.1.99.1) which oxidizes choline
to betaine aldehyde (BA). The second step of the
pathway is the oxidation of BA to GB carried out by
betaine aldehyde dehydrogenase (BADH, E.C. 1.2.1.8)
using NADP* as a coenzyme (13).

In the glycine betaine biosynthesis pathway of S.
aureus, choline dehydrogenase (CDH) is encoded by
betA gene; betaine aldehyde dehydrogenase (BADH) is
also known to be encoded by the betB gene. It is stated
that another gene named betT encodes a choline
transporter and these three genes form the enzymes
(14).
such as GB and proline are taken into the cell by

involved in the pathway Osmoprotectants
osmotically activated transport systems. However,
the uptake of choline into the cell, which is involved
in the first stage of the GB synthesis pathway, occurs
with a transport system induced in the presence of
osmotic stress (15, 16). Choline, which is transported
to the bacterial cell, is metabolized in the cell and
converted to glycine betaine (15).

In this study, the osmotic stress response of
methicillin resistant S. aureus ATCC 43300 bacteria
at different NaCl and KCl
investigated. Changes in the number of the bacterial

concentrations was

cells were monitored and a link between bacterial
growth and osmoprotectant production was searched.
Metabolic pathways under stress conditions were
determined by monitoring the expression of genes
responsible for betaine. In this study, it was aimed
to elucidate the behavior and osmoprotectant
production of MRSA under salt stress.

Turk Hij Den Biyol Derg
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MATERIAL and METHOD

In the study, methicillin-resistant Staphylococcus
aureus ATCC 43300 bacteria was used.

Preparation of media containing different salt
concentrations

Tryptic Soy Broth (TSB, Merck, Germany) general
medium was used to monitor the growth of bacteria
in the presence of salt stress. NaCl (Scharlau, Spain)
and KCl (Sigma, Germany) salts were added to the
prepared media at final concentrations of 0.5, 1.0,
1.5, 2.0 and 3.0 M. The medium without salt was used
as the control group.

Conditions for bacterial growth in salt-containing
media

S. aureus was cultivated by 1% inoculation from
stock culture of the bacteria into 10 mL of TSB at
37°C under aerobic conditions (17). At the beginning
of incubation (0. hour) and at 3., 6., 12., 24., 36.,
48. hours of incubation, one of the 10 mL culture-
tube was taken from the incubator and then bacterial
growth was determined simultaneously by plate
culture method and absorbance measurement at 600
nm. Bacterial growth curve was taken into account
for monitoring betaine expression; Accordingly, 12.,
24., 36., 48. hour samples were included in the trials.
The samples were stored at -80°C until used in the
further experiments.

Study of bacterial growth

The cultural counting method was used to examine
the growth of bacteria at different salt concentrations
and different incubation times. Dilutions were
prepared from each sample using phosphated
buffered water (PBS) and drop plated on Tryptic
Soy Agar (TSA, Fluka, India). The inoculated Petri
dishes were incubated for 24 hours at 37°C. Bacterial
growths were determined by spectrophotometric
measurement in addition to the cultural counting
method in order to screen to get a comparable graph
and to support plate count results as well. For this

purpose, the OD value of each incubated sample was
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measured at 600 nm (Bio-Rad SmartSpecTM3000).

Bacterial growth at different conditions were
evaluated statistically by t-test to determine if there
is a significant difference between the means of the
groups.

Bacterial RNA isolation and optimization

Bacterial RNA isolation was performed using the
“Promega SV Total RNA Isolation System, Z3100” with
slight modifications in the protocol specified by the
manufacturer. Accordingly, 200 pL (2% inoculation)
of passaged bacteria was taken and grown in 10 mL
TSB. The cultures incubated at 37°C for 24 hours
were transferred to sterile centrifuge tubes and
centrifuged at 6000 rpm for 20 minutes at room
temperature. Among the salt concentrations included
in the assay, bacteria was not able to grow at 3M salt,
thus, RNA could not be isolated and 3M NaCl and KCl
conditions were not included in qRT-PCR studies.
Primer design, cDNA synthesis and qRT-PCR

Pathway analysis was performed to identify
betaine-related genes in the S.

Two gene sequences were determined as a result
of orthology research for S. aureus

aureus genome.

in the betaine
pathway in the
KEGG (Kyoto Encyclopedia of Genes and Genomes)
database (S1, S2, S3, S4). Primers used for gRT-
PCR analyzes were designed via web tool (https://
www.ncbi.nlm.nih.gov/tools/primer-blast/) and the

sequences of the primers are given in Table 1.

cDNA synthesis was performed using the
“First Strand cDNA Synthesis Kit (Roche, Cat No.
04897030001) and following the manufacturer’s
protocol. 20 pg of total RNA was used for cDNA
synthesis. DNA concentrations obtained at the end

(https://www.genome.jp/kegg/)

of the reaction were measured using the Nanodrop
ND-1000 spectrophotometer. DNAs at the appropriate
concentration were used to determine the level of
target gene expression (18).

gRT-PCR analyzes were performed for expression
analyses. rplD-352 was chosen as the housekeeping
gene (supplementary file, (19)). Relative expression



levels were calculated according to the 2-AACt
algorithm [Livak KJ, Schmittgen TD. Analysis of
relative gene expression data using real-time
quantitative PCR and the 2(-Delta Delta C(T)] Method
(20).

gRT-PCR amplifications were performed using the
LightCycler 480 (Roche) instrument. Reactions were
carried out in a total of 10 pL reaction mixture, 2 L of
which was cDNA (500 ng/pL). Added 0.8 pL (10 pmol)
each of the forward and reverse primers, and 5 pL
of LightCycler® 480 SYBR Green | Master (Roche) and

Table 1. The primer sequences used for qRT-PCR analysis

ddH20. A standard curve was prepared by making 10-
fold dilutions ratios in control DNAs. The steps applied
in the amplifications are as follows: initial polymerase
activation at 95°C for 10 min, then at 95°C for 10 s
45 cycles, for 57 °C 10 s, followed by 5 s at 72°C. The
specificity of the qRT-PCR amplifications was checked
by melting curve analyses. qRT-PCR conditions were
optimized to have amplification efficiency >95% for
all primer pairs used. The Ct (cycle threshold) values
in the amplification curves were calculated.

Gene Forward Primer Reverse Primer Product

betA 5’-GAGGCAGTGCAGGTTCTGTA 3’-ACCGCCCATATGTGGTTCTT 194 bp

betB-gbsA 5’-CGCCATGGGGTGGATACAAA 3’-GTGTTCTTACAATGGCACTCACC 165 bp
RESULTS bacterial growth measurement results are given in 1b.

Investigation of bacterial growth under salt stress

The improvement in the preferred concentrations
of 0.5, 1.0, 1.5 and 2.0 M NaCl was observed in
comparison with the sample in which salt-free medium
was used as a control. The results of this experiment
are shared in Figure 1a and 1b; cultural bacterial
count results are given in 1a and spectrophotometric

S. aureus NaCl stress (Plate counts) .

10,00
9,00
8,00
7,00
6,00

5,00
4,00

Log numbers of bacteria

0. hour 6.hours 12. hours 24.hours 36.hours 48. hours

3. hours

Time (hour)
= Control ~ ==—0.5 M NaCl 1.0 M NaCl
1.5 M NaC| m==2.0 M NaC| === 3.0 M NaCl

When the growth curve of the bacteria is
evaluated in the absence of salt in the media
(Figure 1b); it is seen that the first 3 hours of
incubation coincides with the adaptation stage of
the bacteria. Between the 12-24 hour period, the
logarithmic phase ends and the stationary phase
begins. On the other hand, the bacteria behaved
differently under different salt stresses (Figure 1b).

S. aureus NaCl stress (ODgqp) b
2,50
200
1,50
1,00

0,50

Log numbers of bacteria

—

0.hour 3.hours 6.hours 12.hours 24.hours 36. hours 48. hours

0,00

Time (hour)
e Control 0.5 M NaCl 1.0 MNaCl
1.5 MNaC| ====2.0 M NaC| =====3.0 M NaCl

Figure 1. Cultural (a) and spectrophotometric (b) counting results of S. aureus under different concentrations of NaCl stress
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KCl, the other preferred salt in the study,
was also applied at 0.5, 1.0, 1.5, 2.0 and 3.0 M

concentrations, and the medium without added

salt was used as the control. The results of the

S. aureus KCl stress (Plate counts) a
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BETAINE OSMOREGULATION IN STAPHYLOCOCCUS AUREUS

KCl trials are given in Figure 2; cultural bacterial
counts are given in 2a, and spectrophotometric

measurement  results are given in  2b.
b
S. aureus KCl stress (ODgq)
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Figure 2. Cultural (a) and spectrophotometric (b) counting results of S. aureus under KCl stress

of
under

of
condition

Monitoring betaine production

S. aureus salt stress

The results obtained in this experiment are given
in Figure 3. Two important details seen in the chart;
the first was observed at 36th hour (the sample
exposed to 1.5 M NaCl) of incubation; a significant
decrease (-2.37-fold) in betA gene expression was

1,50

1,00

0,50

0,00
0 KCI 1 KCI 1 KCI 2

-0,50

-1,00

-1,50

-2,00

betA and betB gene expression

-2,50

-3,00

detected. The second one was observed at 48th hour
of incubation; anincrease of 2.57-fold in the betAgene
and 3.25-fold in the betB-gbsA gene was detected in
the sample exposed to 2.0 M KCl (Table 2, Figure 3).
It was detected that a different behavior from the
expected behavior was observed in the growth kinetics
during the 48th hour incubation (Figure 4, Figure 5).

KCI 05M M M M
NaCl Cl Cl Cl — =mb1
b2
samples

Figure 3. Gene expression analysis of betA (b1) and betB-gbsA (b2) genes at 36th hours

126

Turk Hij Den Biyol Derg




Table 2. Ct values obtained for betA and betB-gbsA genes in RT-PCR analysis

Sample
Incubation time-
0.5 M 1.0 M 1.5 M 20 M 0.5 M 1.0 M 1.5 M 20 M
gene
KCl KCl KCl KCl NaCl NaCl NaCl NaCl
12h-betA 1,07 1,33 1,31 1,39 1,67 1,30 1,06 1,41
24h-betA -1,24 1,38 1,07 1,03 -1,27 1,02 1,08 1,45
36h-betA -1,10 -1,60 -1,02 -1,07 1,00 -1,03 -2,37 -1,44
48h-betA -1,41 -1,12 -1,10 2,57 -1,19 -1,00 -1,59 1,42
Sample
Incubation time-
0.5 M 1.0 M 1.5 M 20 M 0.5 M 1.0 M 1.5 M 20 M
gene
KCl KClI KCl KCl NaCl NaCl NaCl NaCl
12h-betB -1,11 1,29 1,13 1,17 1,59 -1,09 1,01 1,13
24h-betB -1,07 1,48 -1,04 1,53 1,22 -1,06 1,53 1,76
36h-betB 1,03 -1,69 -1,18 -1,07 1,28 1,03 -1,80 -1,29
48h-betB 1,22 1,41 1,67 3,25 1,33 1,38 -1,43 1,53
4,00
=
5 3,00
[7}]
]
g
S 2,00
@
[<]
E mh1
o 1,00
g b2
Q
o
T 0,00
© 0 KCI1 KCI1 KCI 2.0 M KCI M M M 20M
I Cl Cl Cl NaCl
£ -1,00
-2,00
samples

Figure 4. Gene expression analysis of betA (b1) and betB-gbsA (b2) genes at 48th hours
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Figure 5. Expression of betA (b1) and betB-gbsA (b2) genes depending on incubation and salt concentration during S.
aureus growth in media treated with different ratios of NaCl and KCL

DISCUSSION

Various methods have been used to combat with
microorganisms which are especially food pathogens.
Low water activity, low temperature, heat treatment
and radiation, treatment with antimicrobial agents
are the most preferred methods (21). Among those
methods, NaCl is usually added to the medium in order
to provide low water activity and prevent bacterial
growth (22). Salt concentration is the critical point
in this application; even in salty environments such
as salty food surfaces with low water activity, some
bacterial groups can survive called “halophilic” or
“halotolerant bacteria”. This is an exceptional case
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where the application of low water activity cannot
be effective (2). This exception arises as a result of
the synthesis of some osmoprotectant substances
by bacteria, and various studies have been carried
out by many researchers about the synthesis and
accumulation of these substances. Sleator and Hill
(5) were discussed the “compatible solutes” that
accumulate by being synthesized in hyperosmotic
environments and protect the microorganism. The
protection by glycine betaine and proline against
osmotic stress has been reported (5). In the review
article published by Uguz and Andi¢ (23), it was
examined how microorganisms are affected by

osmotic stress and various other factors. It has



been emphasized that osmoprotectant substances,
especially glycine betaine and proline, increase
resistance to osmotic stress (23). As mentioned,
S. aureus, which is known as food pathogen and
also a major problem in clinical microbiology due
to its antibiotic resistance, can improve defense
system against osmotic stress (24). One of the most
important osmoprotectant compounds that play
a role in the resistance of this bacterium to some
extreme conditions is betaine (25). For this reason,
glycine betaine transport systems in microorganisms
have been another interesting subject. Stimelling et
al. (26) investigated the glycine betaine transport
system in S. aureus. As a result of the study, it was
confirmed that there was an increase in the amount
of glycine betaine in the presence of osmotic stress
condition (26). Another study on the transport of
osmoregulatory substances also revealed that
glycine betaine and proline transport systems play an
important role in the osmoregulation of S. aureus (27).

It is not clear which level of salt concentration
causes osmotic stress in bacteria, and at which level
of salt, betaine pathway is activated and what is the
maximum concentration of salt that the bacteria
can maintain its viability. Within the scope of this
study, NaCl and KCl salt stresses were preferred
considering 1.0 M, which is the osmotic stress
threshold of S. aureus declared in the literature (28).

As can be seen in Figure 1b; when the growth
curve is compared with the control sample, it was
understood that the bacteria was exposed to osmotic
stress in the environment with 2.0 and 3.0 M NaCl.
Bacteria incubated at these salt concentrations
could not reach the desired growth levels in the first
hours of incubation; however, it was observed that
it can adapt to ambient conditions in the presence
of 2.0 M salt concentration, especially at the 12.
hour of the incubation. These incubation times
indicated the activation of osmoprotectant synthesis
in bacteria and thus could play an important role
in determining the betaine synthesis pathway. The

behavior of the bacteria was also observed at 24, 36

and 48 hours following the determined critical hour.

The bacterial growth curves can provide
quite comprehensive information about bacterial
growth kinetics of the organism; such as lag phase
(adaptation phase), logarithmic phase (exponential
phase), stationary phase and death phase (29).
According to the curve, the doubling time of the
bacteria and the rate of transition to the death phase
can be determined. As each microorganism has its
own growth kinetics; differences can be observed
even in sub-strains of each species. In the current
study, the growth curve of methicillin resistant S.
aureus ATCC 43300 (control sample) was compared
with the curve obtained for the cultures propogated
at different concentrations of different salts.

When the salt concentration increased from 0.5 to
3.0M, thebacterialgrowthslowed down proportionally.
As it is seen in the Figure 1, 12th hour of incubation
at 1.5 M NaCl concentration, bacterial count was 7.6
log and the number of bacteria was calculated as 7.54
at 24th hour of incubation which was not significant
as statistically (p value of t-test is 0.17 (p>0.05))
and indicated the stop phase of the growth curve.

When the growth curve in Figure 2b is compared
with the control sample, the bacteria entered osmotic
stress at the 1.5 and 2.0 M KCl level. Further, when the
bacteria were incubated at these salt concentrations,
it was observed that the growth does not reach the
desired level in the first hours of incubation. However,
at the 12th hour of incubation, a significant result
was detected; at this condition the bacteria adapted
to the environment by initiating osmoprotectant
synthesis. Therefore, this time interval is of critical
importance in following the betaine synthesis pathway.

When the bacterial behavior in the control culture
without any KCl is examined (Figure 2b); it can be
reported that the first 3 hours cover the adaptation
period of the bacteria. In the 12-24 hour interval,
the logarithmic phase ends and the stationary phase
begins. However, the behavioral difference of bacteria
under 3.0 M salt stress is also clearly noticeable in the

graphic. At this concentration, the growth of bacteria
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draws a wavy image; the bacteria have difficulty
in adapting to the environment and maintaining
its viability. As the salt concentration in the media
increased from 0.5 to 3.0 M, it was screened as an
opposite trend for the bacterial growth. At the 12th
hour of incubation the bacterial count was 8.18
log, while it was calculated as 6,54 at 3.0 M KCl at
the same incubation time. The differences in the
logarithmic bacterial numbers are found statistically
important (p<0.001) and indicates a dramatical
decreasement in bacterial growth. Figure 2a (cultural
bacterial counts) and Figure 2b (spectrophotometric
count) displayed parallel appearence for the curves.
Bacterial growth was not stable during the salt
concentration increasment in the media. Bacterial
growth was not stable during the salt concentration
increasment in the media. It is noteworthy that
when the salt concentration reaches 3.0 M, the
bacteria could not adapt to the environment easily.

The most striking detail in both NaCl and KCl
graphics is that there is an acceleration in bacterial
growth around the 12th hour of incubation in
the presence of 2.0 and 3.0 M NaCl or KCL. This
points out the concentrations and durations that
should be considered in terms of osmoprotectant
development, which is the main purpose of the
study. In the study conducted by Graham and
Wilkinson (30) on S.
bacteria was cultured in the presence of NaCl in

aureus osmoregulation, the
the media. It was determined that choline was
converted to glycine betaine and the amount of
glycine betaine increased under osmotic stress
conditions. Proline accumulation was also observed,
with lower amounts than glycine betaine (30).

As mentioned above, after the stationary phase
in bacterial growth curves; transition to death phase
due to substrate reduction and accumulation of
inhibitory substances in the medium started to cause a
decreasement in the number of bacterial cells. In this
experiment, after the stationary phase, a period in
which an unexpected increase in numbers of bacteria
was observed again in the curve around 48 hours. This
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observation led to thinking about bacterial adaptation
to stress conditions and/or some metabolic activities.
Miller et al. (31) aimed to investigate the tolerance
of S. aureus to osmotic stress, which was exposed
to high concentrations of NaCl. The results indicated
that glycine betaine and proline were the main
compatible solutes. In addition, it was determined
that the uptake of glycine betaine and proline
increased in the presence of osmotic stress (31).

In the literature, there are various studies on
the osmoregulatory behavior of betaine in bacteria;
however, there are not many studies on gene
expressions of S. aureus osmoregulators. Csonka
(32) stated that osmotic regulation in different
microorganisms is realized by glycine betaine
and proline and it was determined that these
osmoregulators were associated with the presence
of stress in the pathways of transport system (32).

In the light of the literature knowledge, S.
aureus has the ability to synthesize components such
as glycine betaine, proline and choline, which are
effective in adaptation to stress conditions. In this
regard, Kaenjak et al. (15) investigated the effect
of choline transport on osmotic stress in S. aureus.
It has been found that choline uptake increases in
the presence of hyperosmotic stress at low phosphate
concentrations and accumulates by converting choline
into glycine betaine (15). Similarly, Ko et al. (33)
revealed that glycine betaine supports osmotolerance
and cryotolerance in Listeria monocytogenes (33).
Peddie et al. (12) conducted a study investigating the
protection of betaine analogs of S. aureus against
osmotic stress. The researchers stated that betaine
accumulates in the absence of osmotic stress and
the amount of accumulation increases up to 10 times
under hyperosmotic conditions (12). Further, the
accumulation of glycine betaine was faster at high
salt concentration such as 4% NaCl. It is a general
agreement that the osmotolerance and also Na+
tolerance of Staphylococcus aureus are seriously
high which make hard to combat this pathogen in
human colonization, pathogenesis, and growth in



food. But, the molecular basis of this tolerance is still
not enlightened in detail to date. Price-Whelan et al.
(34) performed a study to put forth the Na+ tolerance
mechanism of S. aureus and reported that Ktr
transportersplayasignificantroleinhighNa+tolerance.

Glycine betaine is more prominent in studies than
other synthesized osmoprotectant components. In
our study, the genes responsible for glycine betaine
production of bacteria exposed to stress were
investigated. Boch et al. (35), similar to our study,
investigated the genes responsible for glycine betaine
synthesis and synthesis in Bacillus subtilis. B. subtilis
in high osmolarity environment synthesized glycine
betaine from choline; gbsA and gbhsB genes have been
reported to play a role in the synthesis pathway (35).
Betaine production was examined with primers that
amplify 165 and 194 bp regions in RT-PCR experiments
conducted in our study. As seen in the literature, in
the review of Clements and Foster (36), the similar
results were notified. In this review, the responses of
S. aureus to environmental stress were evaluated. It
has been emphasized that when bacteria are exposed
to osmotic stress, they are protected against stress by
increasing the amount of betaine, proline and glycine
(36). Similarly to our study, Gutierrez et al. (37)
investigated the responses of S. aureus, Escherichia
coli and Listeria monocytogenes bacteria to osmotic
stress. As a result of this research, betaine, proline,
taurine and choline play a role in the osmoregulation
of S. aureus and provide resistance against stress (37).
study of
Staphylococcus aureus was performed by Casey and

An in silico osmotolerance in
Sleator (38). The regulation of osmotolerance in
ST772-MRSA-V was mediated at the transcriptional,
translational, and post-translational levels and 17
distinct putative hyper and hypo-osmotic stress
response systems, comprising 78 genes, were
identified in the study. OpuD, nhaK, mrp/mnh, and
opp were found related with osmotic stress system.

Besides S. aureus, many bacteria can synthesize
betaine osmotic stress and

glycine against

catabolize this component as a growth substrate.

In Pseudomonas syringae B728a, the expression of
betaine genes was investigated; Within the scope of
that study, it was determined that while the amount
of betaine accumulated in the medium was stable
under moderate osmotic stress, the expression of
betaine-catabolizing genes decreased, whereas
the expression of these genes increased under high
osmotic stress. Similarly, an increase in betaine
degradation was detected under this high osmotic
stress. In the study, the mutant lacking the gbcAB
gene, which is responsible for betaine catabolism,
showed It has been
determined that high amount of betaine accumulates

in the environment, whereas endogenous solutes are

low osmotolerant profile.

screened at low amounts (39). These results show that
bacteria support betaine production under osmosis
and try to balance the environment with betaine
degradation when the stress level increases (39).

In the current study, the gene level expression
of betaine synthesized as an osmoprotectant by S.
aureus, which can cause infection in food and clinical
environments, was investigated. The fact that this
bacterium has resistance mechanisms against high
salt concentrations, which aim to reduce water
activity in the environment, and this makes it difficult
to struggle with this pathogen. Contrary to the aim of
our study, it is sometimes preferred for technological
purposes to gain this feature to bacteria that do not
have the genes responsible for betaine synthesis. For
example, it is commercially important for probiotic
cultures to be resistant in extreme situations
such as high salt concentration, low temperature
application, high pressure application. Sheehan et
al. (40) used the nisin-controlled expression system
for heterologous expression with the listerial betaine
uptake system BetL in a probiotic strain, Lactobacillus
salivarius UCC118 (40).
strains expressing BetL following nisin induction

Based on the results,
showed increased resistance to spray and freeze-
drying with osmo-, cryo-, baro- and cold tolerance.

According to the results of the current study, it is
noteworthy that there are fluctuations in the growth
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curve of MRSA exposed to NaCl and KCl stress. These
fluctuations most likely occurred because the bacteria
sought to maintain their survival in the stress state
and therefore resorted to the production of a range
of osmoprotectants. The expression of two betaine-
related gene regions was investigated in RT-PCR
experiments, and it was noted that there was up and
down regulations of these gene regions at different
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Comparable effects of continuous exercise training and
intermittent hypoxia on angiogenic upregulations
in the heart tissue of male Wistar rats
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ABSTRACT

Objective: Angiogenesis can be influenced by many
factors. The main purpose of the present study was to
explore the effect of aerobic training and intermittent
hypoxia on angiogenic factors in the cardiac tissue of

male Wistar rats.

Methods: Thirty male Wistar rats were randomly
divided into one of three groups; normal control (NC),
hypoxia (H), and training (T). The Hypoxia group was
exposed to chronic periodic and isobaric hypoxia (total
pressure Pi0,=760 mmHg, 14% oxygen) for 8 weeks.
Animals in the training group ran on a motorized treadmill
(22-26 meters per min) for 8 weeks, 5 sessions per week.
At the end of the procedure, protein expression of
Tie-1, HIF-1a, VEGF, and P-AKT were calculated by an

immunoblotting technique in the cardiac tissue.

Results: The findings indicated that periodic hypoxia
and exercise training substantially raised the expression
of the HIF-1a, VEGF, and P-AKT proteins as compared to
the NC (p = 0.001). Moreover, chronic treadmill training

significantly increased the phosphorylation of AKT as

OZET

Amag: Anjiyogenez bircok faktorden etkilenebilir.
Bu calismanin temel amaci, erkek Wistar sicanlarinin
kalp dokusunda aerobik antrenman ve aralikli
hipoksinin anjiyojenik faktorler Uzerindeki etkisini

arastirmakti.

Yontem: Otuz erkek Wistar sicam rastgele ug
gruba ayrildi; normal kontrol (NC), hipoksi (H) ve
egitim (T). Hipoksi grubu, 8 hafta boyunca kronik

periyodik ve izobarik hipoksiye (toplam basin¢
Pi0,~760 mmHg, %14 oksijen) maruz birakildi. Egitim
grubundaki hayvanlar, 8 hafta boyunca haftada 5 seans
olmak uzere motorlu kosu bandinda (dakikada 22-26
metre) kostu. Prosediriin sonunda, kalp dokusunda
bir immiinoblotlama teknigi ile Tie-1, HIF-1a, VEGF ve

P-AKT’nin protein ekspresyonu hesaplandi.

Bulgular: Bulgular, periyodik hipoksi ve egzersiz
egitiminin, NC’ye kiyasla HIF-1a, VEGF ve P-AKT
proteinlerinin ekspresyonunu dnemli 6l¢iide artirdigini
gosterdi (p = 0.001). Ayrica, kronik kosu band1 egitimi,

hipoksi grubuna kiyasla AKT’nin fosforilasyonunu
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compared to the hypoxia group (p = 0.001), indicating
that PI3K/Akt signalling pathway is influenced by
exercise training rather than hypoxia.

Conclusion: It seems that both hypoxia and exercise
training are potent stimulators for the induction of

angiogenesis signalling pathway.

onemli olclide arttirdi (p = 0.001), bu da PI3K/Akt
sinyal yolunun hipoksiden ziyade egzersiz egitiminden
etkilendigini gosterir.

Sonu¢: Hem hipoksi hem de egzersiz egitiminin,
anjiyogenez sinyal yolunun indiiksiyonu icin guclu

uyaricilar oldugu goriilmektedir.

Key Words: Intermittent hypoxia, angiogenesis, Anahtar Kelimeler: Aralikli hipoksi, anjiyogenez,
training egitim
INTRODUCTION angiogenesis, have focused on cell signaling pathways

Angiogenesis is defined as a process of generating
new blood capillaries from pre-existing blood vessels
through endothelial sprouting or
microvascular growth. This process may be up-

non-sprouting

regulated by physical and chemical stimuli, including
increased shear stress, tumor, muscle contraction,
stretching, and hypoxia. Hypoxia is one of the
key regulators of angiogenesis, and is identified
as a clinical factor broadly related to a number
or environmental

of pathological, physiological,

conditions. Maintenance of oxygen homeostasis
is requisite for the survival of all multi-cellular
organisms (1). Upon an excess or deficiency of 02
levels in the circulatory blood, a variety of acute
and chronic responses are triggered quickly in the
cardiovascular and respiratory systems to maintain
the normal metabolism (2).

On the other hand, physical exercise, even during
normoxic conditions, potentially leads to a drop in
level of oxygen availability and induces hypoxia (3).
Earlier studies have demonstrated that endurance
exercise training such as (running, cycling, rowing,
swimming, skiing, etc.) and high altitudes stimulate
the process of angiogenesis and increase the capillary
frequency in the active muscle fibers (4). Recently,
studies which revealed the effect of exercise on
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and the expression of angiogenesis-related genes
(5), although, in this regard, the results are not
consistent. Li et al. reported that following eight
weeks of intermittent exposure to 12% O,, aerobic
training increased serum level of VEGF in sedentary
men (4). Conversely, Lundby et al. showed no notable
changes in capillary frequency and expression of
angiogenesis regulatory factors in skeletal muscle at
4100 meters altitude (6).

However, several studies have shown that under
hypoxia conditions, angiogenesis is partly determined
by over-expression of hypoxia-inducible factor-1a
(HIF-1a) (7). HIF-1a is the main regulator of the genes
such as VEGF, which are connected to the hypoxia
adaptation feedback in most mammalian cells (8).
Evidence shows that HIF-1a is a potent trigger of the
VEGF transcription (7). VEGF is a strong endothelial
specific-mitogen,
proliferation through the recruitment of endothelial
cells into the hypoxic centers (9). In fact, VEGF acts

which  extends endothelial

as an effective mobilizer of blood circulating stem
cells and initiates angiogenesis, while the regulation
of VEGF in endothelial cells is mediated by the PI3K/
AKT pathway (8) .

In addition to VEGF, the orphan
tyrosine kinase Tie-1 is essential for normal vascular

receptor

development and plays an important role in angiogenic



processes. Tie-1 is expressed entirely in endothelial
cells and plays a crucial role during sprouting
angiogenesis (10). Previous studies indicated that
tie-1 expression is enhanced following endothelial
activation by hypoxia, VEGF, and shear stress (11).
According to earlier studies, hypoxia could act to
enhance tie-1 by increasing production of VEGF (12).

Moreover, exposure to hypoxia activates PI3K/
AKT signaling pathway, which protects cells from
apoptosis. The interplay between the AKT pathway
and HIF-1 signaling is essential for hypoxic cell
survival. The AKT pathway enhances HIF-1 signaling
by increasing HIF-1a protein levels (13). Kontos et al.
revealed that Tie-1 suppressed UV irradiation-induced
apoptosis by activation of PI3K/AKT signaling channel
and inhibition of caspase-3 cleavages (14).

To the best of our knowledge, hypoxia and exercise
training are now used as a therapeutic strategy for
angiogenesis in cardiovascular patients. Therefore,
the present study was performed to elucidate which
of the hypoxia and exercise training stimuli plays an
important role in activating the angiogenesis signaling
pathway.

MATERIAL and METHOD

Animals

Thirty male Wistar rats, weighing 220+20 g, were
obtained from the laboratory animal colony of Tabriz
University of Medical Sciences. Animals were housed
(2-3 rats per cage) at 22 + 1 °C, 50% humidity, and
low noise in a controlled room with a 12:12 light/
dark cycle. The animals were allowed free access
to standard chow and water. After one week of
adaptation, animals were randomly divided into
3 groups (10 rats in each group) as follows; normal
control (NC), intermittent hypoxia (H), and training
groups (T).
Aerobic and intermittent

training hypoxia

induction protocols

The rats in the T group were exercised according

to the exercise training protocol which was previously

described to adequate systemic and cellular
adaptation with this level of aerobic exercise (15).
Briefly, a motorized rodent treadmill with 5 separate
lanes was used. In the first week, animals ran at a
speed of 10 -20 m/min, with a slope of 10%. Then, the
speed and duration of exercise gradually increased
over the next weeks. The training group ran on a
treadmill (22-26 m/min) for 8 weeks, 5 session/ week.

Intermittent hypoxia (total pressure PiO, = 760
mmHg, under 14% O,) was applied 8 to 12 hours
per day, for 8 weeks in an air-conditioned isobaric
hypoxia chamber (Australia Pty. Ltd, Melbourne GO2
Altitude, Biomedtech). The amount of this hypoxia in
terms of PiO, was similar to the 3400-meter altitude
(16). At the end of the hypoxia, rats were moved to

the animal house along with the other groups.
Sampling

Forty-eight hours after the last training session,
rats were deeply anesthetized by intraperitoneal
injection of ketamine (90 mg/kg), and xylazine
(10 mg/kg) and sacrificed. The heart tissue was
immediately removed and washed with normal saline
and then frozen in liquid nitrogen and stored at -80
°C for further analysis.

Histological examination

For evaluation of vascular density, myocardial
tissues in the left ventricle were collected and
fixed in 4% formalin then embedded in paraffin for
histological examination. Paraffin-embedded tissues
were serially cut into 5 ym sections. Hematoxylin-
Eosin (H&E) was used to stain the sections. Images
were visualized under a light microscope (Olympus,
Japan) at x100 and x400 magnifications.

Western blotting

The isolated heart tissues were homogenized
in ice-cold RIPA buffer (50 mM Tris buffer, pH 8.0;
150 mM NaCl; 1% NP-40; 0.5% deoxycholate; and
0.1% SDS) and centrifuged at 12000 RPM for 15 min
at 4 °C. Equal amounts (40 pg) of total protein
were subjected to SDS-PAGE using 8-12% denatured
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ready gel (Bio-Rad, Hercules, CA, USA). Protein
bands were transferred from the gel to Hybond-
LFP polyvinylidene fluoride (PVDF) membranes (GE
Healthcare Bioscience, Arlington Heights, IL, USA).
Then, the membranes were incubated in skimmed
milk 5% in phosphate-buffered 0.1% Tween (PBST)
20 to block nonspecific bindings. Subsequently, blots
were exposed overnight to different rabbit polyclonal
primary antibodies of HIF-1a (1:500, #sc-13515, Santa
Cruz Biotechnology, Santa Cruz, CA, USA), VEGF
(1:500#sc -507; Santa Cruz, USA), P-AKT(1:500#sc
-7985-R; Santa Cruz, USA) and B-action (1:500#sc
-47778; Santa Cruz, USA). After four times washing
the membrane, each time for 5 minutes with PBS,
blots were incubated with Horseradish peroxidase
(HRP) conjugated secondary anti-rabbit antibody.
The enhanced chemiluminescence (ECL) kit (Bio-Rad)
was used for detection of protein band development
and quantified by Image J software. B-Actin was used
as an internal loading control.

Immunohistochemical (IHC) staining

The total number of positively stained cells for
five sections per rat was counted by a blinded person
to the experiment under a light microscope (x10).

A)
NC

Statistical analysis

Data were expressed as mean + SD. Data were
analyzed using IBM SPSS Statistics software (version
22; SPSS Inc., USA). One-way ANOVA followed
Bonfeeroni’s multiple comparisons post-hoc test was
used to determine significant differences between
the groups. The level of statistical significance was
set at p < 0.05.

All procedures were in compliance with Helsinki
declaration guidelines for the use and care of animals
and the study was approved by the Research Ethics
Committee (REC) of Tabriz University of Medical
Sciences (TUOMS) (Date: 06.02.2020 and Number:
IR.TBZMED.REC.1395.723).

RESULTS

HIF-1a and VEGF

As shown in Fig. 1 the expression of HIF-1a and
VEGF proteins significantly increased in the heart
tissue of Tand H groups as compared to the NC group (p
< 0.01). However, no significant difference was seen
between the hypoxia and training groups (p = 0.99).
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Figure 1. Up-regulation of HIF-1a and VEGF proteins in the cardiac tissue of hypoxia (H) and exercise training (T) groups.
A) Immunoblotting images of HIF1-a. And VEGF in the cardiac tissue. Semi-quantitative analyses of HIF-1a (B) and VEGF (C)

proteins. **p < 0.01 vs. Normal control (NC) group
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Phospho-AKT

Our results also showed that chronic exercise
training (p < 0.001, Fig. 2) as well as intermittent
hypoxia (p < 0.05)
phosphorylation  of
compared to the NC group.
was a significant difference between the training
and hypoxia group in p-AKT levels (p < 0.01).

increased the
(p-AKT) as
there

significantly
AKT  protein
In addition,

A e T H

p-AKT | - I 56 kDa
T [—

Actin N '

Tie 1

The results of immunohistochemistry staining
revealed that exercise training and intermittent
hypoxia increased Tie-1 positive cells (those with
brown granules within their cytoplasm) in the
heart tissue (Fig. 3A). One-way ANOVA analysis
also showed a significant increase in the tissue
expression of Tie 1 in the T (p < 0.001) and H (p <
0.01) groups as compared to the NC group (Fig. 3B).

B)

p-AKT/AKT relarive density
(Fold of control)

NC

Figure 2. Exercise training (T) and hypoxia (H) increased Phosphorylation levels of AKT (p-AKT) in the heart tissue. A) Im-
munoblotting images of P-AKT and total AKT protein expression. B) Semi-quantitative analyses of P-Akt in the hypoxia and
training groups. *p<0.05 and ***p<0.001 vs. normal control (NC), ##p<0.01 vs. training group

A)
NC

(Fold of control)

0.5

relative Tie 1 expression

NC

Figure 3. Exercise training (T) and hypoxia (H) increased Tie-1 expression in the heart tissue. A) Immunohistochemistry of
Tie-1 expression in the heart tissue of male rats. **p < 0.01, ***p < 0.001 vs. normal control (NC)
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Theresults of histological examination also showed
that the control hearts were relatively avascular, with
only occasional capillary spaces, whereas aerobic

H&E staining

exercise training and exposure to hypoxia were
associated with increased capillary density (Fig. 4).

Figure 4. Capillary density in left ventricle of the different groups (H&E staining, 40X). White arrows show capillary

DISCUSSION

In the current study, our results demonstrated
that Eight-week intermittent hypoxic condition and
moderate intensity aerobic exercise training up-
regulated HIF-1a, and VEGF proteins in the cardiac
tissue. Furthermore, the level of phosphorylated Akt
(p-Akt) increased in both condition (fig 2). Under
the hypoxic condition, extensive stress is induced
to the cell, and all body cells, sense and respond
to hypoxia. Therefore, a number of adaptative
responses take place in cells, including elevated
oxygen-carrying capacity by increasing the number
of cells reduced affinity of hemoglobin for O, in
the vicinity of tissues, increased capillary network,
reduced oxygen consumption and metabolic activity,
and the shift from aerobic to anaerobic metabolism
and lactate production (17). In addition, physical
exercise might create hypoxia-like conditions due to
rapid oxygen consumption by active muscle fibers.
Intermittent hypoxia has a protective role in the
CNS and cardiovascular system, and defends against
oxidative stress. A Previous study showed skiing in
the Alps, which simulates intermittent hypoxia,

Turk Hij Den Biyol Derg

reduces blood cholesterol, and mental stress as
well as preventing hypertension and diabetes (18).

HIF-1 is the main transcriptional mediator of the
hypoxic adaptive response that react to changes
(19).
in conditions of low oxygen and stimulates the

in cellular oxygen tension It accumulates
expression of several genes that encode important
angiogenic factors to compensate the decreased
oxygen availability (17). HIF is composed of the two
subunits of a and B, HIF-1a being more sensitive to
oxygen deficiency. Low oxygen at the intracellular
level stabilizes the a-subunit of HIF leading to the
nuclear translocation and dimerization with HIF-
1B and transcription of numerous genes involved in
angiogenesis such as VEGF (20). In addition, studies
have shown that various factors, including acute
exercise, acidosis, oxidative stress, and temperature
can regulate HIF-1a protein stability (21). HIF-1 is
an important regulator of angiogenesis leading to
neovascularization and protection to the cells against
hypoxic damage (22). Animal studies also showed that
one hour of systemic hypoxia is sufficient to increase
the protein expression of HIF-1ain the skeletal muscle
(7). The adaptive mechanisms to maintain oxygen



homeostasis during exercise and in hypoxic conditions
involve similar pathways. Upon the exercise training,
the demand for oxygen and glucose is augmented,
so a mild form of hypoxia can be possible (23).

It was also reported that the rapid consumption of
oxygen in active muscles during exercise leads to up-
regulation of HIF-1a. For example, Li et al. reported
that even one bout of exercise under hypoxic condition
has a critical role in gene expression of HIF-1a in
skeletal muscle (24). Exercise training independently
exerts great metabolic stress, and subsequently
increases O, consumption by active muscles, whereas
acute hypoxic exposure leads to metabolic stress by
reducing Sa0, level. One solution for this problem,
may be using anaerobic metabolic pathways.
Recently, studies have demonstrated that exercise
training under the normobaric hypoxia condition for
8 weeks enhanced the expression of glucose-insulin-
dependent transporters (GLUT4) in the heart tissue
and decreased fibrosis in the heart cardiomyopathy
(16). The influx of glucose in cells intensifies
anaerobic metabolic pathways, which in turn, results
in the adaptation of the cells to O, deficiency and
may stimulate angiogenesis. Intermittent hypoxia
also promotes the release of nitric oxide (NO) from
vascular endothelial cells that is an important
regulation of vascular tone, and useful protective
factor against severity and prolonged hypoxia (25).

Angiogenesis, the process of sprouting of new
capillaries from preexisting vessels, is a physiological
response to hypoxia that is controlled by VEGF.
Previous studies indicated a significant increase in
the number of myocardial capillaries in physiological
cardiac hypertrophy (26), whereas capillary density
is reduced in pathological hypertrophy. Myocardial
angiogenesis is regulated by secreted angiogenic
growth factors, including VEGFs, angiopoietin-1 and
-2, fibroblast growth factors, transforming growth
factors, and platelet-derived growth factors (27, 28).
Among them, VEGF is the most potent endothelial
mitogen and the initiator of angiogenesis (29).
VEGF mobilizes the blood circulating stem cells and

initiates endothelial proliferation and angiogenesis
by recruitment of endothelial cells into the hypoxic
area (30). The results of the current study showed
that protein expression of HIF-1a and VEGF were
increased in both exercise training and hypoxia
situations. Our results are consistent with the
previous studies showing up-regulation of VEGF under
hypoxia conditions and exercise training (24, 31,
32). Wang et al. also reported that 8-hour exposure
to intermittent hypoxia with 15 %0, for 8 weeks up-
regulated VEGF mRNA expression (33). One of the
proposed mechanisms underlying the upregulation
of VEGF by hypoxia is that hypoxia stimulates
expression of HIF which via activation of PI3K/AKT
pathway induces the expression of VEGF protein
(34). Previous studies also showed that physical
exercise induces endothelial progenitor cells to
proliferate leading to endothelial regeneration and
angiogenesis (35). Since angiogenic factor VEGF is
a target gene for HIF-1a, it is possible that just as
in cases of exposure to hypoxia, exercise may also
increase the expression of VEGF in the heart tissue.

Although, in this regard, the scientific findings
inconsistent.

in literature are Contrary to our

results, Mounier et al. demonstrated a significant
decrease in the serum levels of VEGF in 3 weeks of
intermittent hypoxic training (36). Oltmanns et al.
also reported a significant reduction in serum VEGF
after 150 minutes of acute hypoxia (37). In addition,
Lundby et al. found that 2-8 weeks exposure to a
hypoxic condition (altitude 4100 meters) has no
effect on the mRNA expression of VEGF and HIF-1,
and capillary density (6). It seems that the possible
reason for these inconsistencies is due to the type,
intensity and duration of exercise, time spent in
height, severity and duration of hypoxia, chronic or
intermittent hypoxia exposure, and type of sample
for measurements (serum against heart tissue) (38).

The PI3K/Akt pathway has a fundamental role
in the proliferation, adhesion, migration, invasion,
metabolism, and survival of the cells (34). Exposure
to hypoxia also activates PI3K/Akt signaling pathway,
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which protects the hypoxic cells from apoptosis
(22). Activation of the PI3K/AKT pathway leads to
stabilization of HIF-1a, promotes the transcription
of VEGF (34),
other angiogenic factors such as nitric oxide and

and regulates the expression of

angiopoietins (22). This study also showed that the
PI3K/AKT is activated in both situations of exercise
training and hypoxia. However, the increase of p-AKT
in the training group was more rigorous than in the
hypoxia group. Exercise has been shown to decrease
apoptosis and improve cardiac function by increasing
the expression of AKT and AKT phosphorylation.
Moreover, the PI3K inhibitor eliminates the beneficial
(35).
is a transmembrane glycoprotein that

effects of exercise on cardiac function

Tie-1
consists of an extracellular domain and an intracellular
portion containing a tyrosine kinase domain. Previous
studies showed that hypoxia, VEGF and shear stress
increase Tie-1 expression (39). Similar to VEGF, Tie-
1 is required for normal vascular development and
angiogenesis. It has been demonstrated that the
expression of Tie-1 is enhanced in endothelial cells
involved in angiogenesis during wound healing and
tumor vascularization (40). According to earlier
studies, hypoxia increases Tie-1 protein in the
vascular endothelial cells through VEGF production
(41). Kontos et al. showed that Tie1 inhibited UV
irradiation-induced apoptosis through activation of
PI3K/Akt signaling pathway and inhibition of caspase
3 cleavage (14). Tie-1 regulates biological functions
of endothelial cells and recently has been targeted
for anti-angiogenesis therapy of tumor. Although Tie-1

deletion from the endothelium of adult mice inhibits

ACKNOWLEDGMENT

tumor angiogenesis and growth, Tie-1 suppression did
not affect the normal vasculature (42). In the present
study, we found that both hypoxia and exercise
training increased the number of Tie-1 positive cells
in the heart tissue. Similar to our finding, Mcarthly
et al. reported that both hypoxia (2% O,) and VEGF
increased Tie-1 expression time-dependently (12). It
seems that hypoxia increased Tie-1 expression directly
or indirectly through the up-regulation of VEGF.

All in all, the results of the present study
demonstrated that 8 weeks of exercise training
(running on a treadmill 22-26 m/min for 8 weeks, 5
session/ week) and intermittent hypoxia (~14% PiO,;
12h daily for 8 weeks) triggered cardiac angiogenic
factors in male rats. It seems that both moderate
intensity exercise and intermittent systemic hypoxia
increase the protein expression of HIF-1 and NO
release from vascular endothelial cells, which can
upregulate VEGF-1 and Tie-1 expression, necessary
for angiogenesis and positive changes in heart tissue.
By the way, continuous exercise training and hypoxia
also activate PI3K/Akt signaling pathway, which can
protect the hypoxic cells from apoptosis. Activation
of the PI3K/AKT pathway leads to stabilization of HIF-
1a, promotes the transcription of VEGF, and regulates
the expression of other angiogenic factors such as
nitric oxide and angiopoietins. So, both of hypoxia
and exercise training (separately or in combination)
can be considered as a therapeutic strategy for
angiogenesis in studies with cardiovascular patients.
But more research is needed to improve clinical
practice for clients with cardiovascular problems.
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Halk Saghgi Laboratuvarlarinda mikrobiyoloji analiz
laboratuvarlarina yonelik egitimlerin kalite ve akreditasyon
siirecine etkileri

Edibe Nurzen NAMLI BOZKURT'

, Goktug BAYRAM'

OZET

Amag: Halk Saglig1 Laboratuvarlari (HSL)
biinyesinde yer alan mikrobiyoloji analiz
laboratuvarlari, klinik ve klinik dist numuneleri

inceleyerek halk sagligim1 koruyucu kapsamda gorev
yapan kamu laboratuvarlandir. Saglik sorunlarinin
olusmadan onlem alinmasina odakli dogru sonug
treten HSL egitimli, yetkin personel ile verimli
calisabilirler. Laboratuvarlarin kalite gerekliliklerini
tamamlayarak  akreditasyonu  basarmalari  bu
egitimler ile gerceklestirilebilecektir. Bu calismada,
mikrobiyoloji deney laboratuvarlarinda diizenlenen
alan egitimlerinin akreditasyon siirecine etkilerinin

belirlenmesi amaclanmistir.

Yontem: Ocak 2012 - Aralik 2021 yillar1 arasinda
L1 ve L2 hizmet tipi HSL’nin mikrobiyoloji analiz
laboratuvarlarinda verilen egitimlerin incelemesi
yapilmistir. Bu inceleme kapsaminda, gerceklestirilen
egitimler ve ciktilan irdelenerek elde edilen veriler

sayisal ve yiizde dagilimi olarak degerlendirilmistir.
Bulgular: Toplam 5849 HSL personeli, temel kalite
egitimleri, ileri diizey teknik kalite egitimleri, mesleki

su mikrobiyolojisi ve klinik mikrobiyoloji egitimleri

ABSTRACT

Objective: Microbiology analysis laboratories in the
Public Health Laboratories (HSL) are public laboratories
that serve to protect public health by analyzing clinical
and non-clinical samples. HSL that produce accurate
results focused on taking measures before health
problems occur, can only work efficiently with trained
and competent staff. It is only with these trainings that
laboratories can achieve accreditation, by completing
the quality requirements. In this study, it was aimed
to determine the effects of field trainings organized in

microbiology laboratories on the accreditation process.

Methods: The trainings given in the microbiology
analysis laboratories of L1 and L2 Service Type HSL between
January 2012 and December 2021 were evaluated. Within
the content of this study, the data colleceted from the
trainings and their outputs were assessed in terms of

numerical and percentage distribution.

Results: 5849 HSL staff in total received training
in 69 different topics, including basic quality training,
advanced technical quality training, vocational water
microbiology and clinical microbiology training. The

well-trained personnel are in the professional groups
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olmak lizere 69 farkli konuda egitim almistir. Egitim
alan personel mikrobiyoloji uzmani, biyokimya
uzmani doktor, mihendis, biyolog ve kimyagerden
olusmaktadir. Temel ve teknik kalite egitimleri
4919 (%84,1) personele, mesleki teknik ve uzmanlik
mikrobiyoloji egitimleri 930 (%15,9) HSL calisanina
verilmistir. Kalite ve mesleki teknik egitimlerin
tamamlanmasindan sonra L1 hizmet tipi 19 HSL

akredite olmustur.

Sonug: HSL’de egitim, personel ve kalite
konularinda 2012-2021 yillann arasinda yapilan
calismalarin verileri derlenmis ve sonucta akreditasyon
tizerinde yaptiklan pozitif etkileri belirlenmistir. 5849
HSL personeline kalite ve mesleki konularda bir sistem
dahilinde egitim verilmesi ile kalite ve akreditasyon
konularinda olumlu sonuclar alinmistir. 19 HSL
akreditasyonu ile sonucglanan calismalar, akreditasyon
gerekliliklerinin suirdiiriilebilirligi ve kalite kiltiiriniin
yerlesmesini saglamistir. Bazi HSL’de 200’i askin
parametrede akredite olunmasi ve akreditasyonun
sirdirilmesi, egitimler ile nitelik ve yetkinlik
kazanmis personelin sisteme katkilariyla basarilmistir.
Sonuc olarak; Uzaktan Saglik Egitim Sistemi (USES)
basta olmak lzere, biitin kurs ve egitimlere daha
fazla ihtiyac vardir. Personelin gelisimini destekleyen
egitimler sirekli hale getirilmelidir. HSL’nin egitim
takviyeleri ile gelistirilmesinin kalite ve akreditasyon

calismalarinda 6nemli oldugu gozlenmistir.

Anahtar Kelimeler: Laboratuvar, mikrobiyoloji,

akreditasyon, egitim, halk saglig

of microbiology specialists, doctor specializing in
biochemistry, engineers, biologists and chemists. While
basic and technical quality training were given to 4919
(84.1%) HSL staff, vocational technical and specialist
microbiology trainings were provided to 930 (15.9%)
HSL personnel. After the completion of the quality and
vocational technical trainings, 19 L1 service type HSL

have been accredited.

Conclusion: The data of the studies conducted in
HSL on education, personnel and quality between 2012-
2021 were compiled and their positive impacts on the
accreditation were determined. Providing 5849 HSL
personnel with training on quality and professional issues
in a systematic way has led to positive results in the
quality studies and accreditation. The work that resulted
in 19 HSL accreditation has also established a culture of
continuity and quality for sustainability of accreditation
requirements. For some HSL, the accrediation in more
than 200 parameters and its continuation have been
achived with the contribution of the personnel who
have gained qualification and competence through
these trainings.In conclusion; there is an increasing and
continuous need for all courses and trainings, especially
the Distance Health Education System (USES). Trainings
that support the development of personnel should be
continuously provided. It has been observed that the
development of laboratories with educational courses is

important in quality and accreditation studies.

Key Words: Laboratory, microbiology, accreditation,

education, public health

GIRIS

Halk Saglig1 Laboratuvarlar (HSL), halk sagliginin

klinik ve klinik dis1 laboratuvar hizmetleri sunan
laboratuvarlardir. Mikrobiyoloji Laboratuvari, ilgili
planlamalar ve izinler dahilinde, belirlenen klinik ve

korunmasi ve iyilestirilmesi kapsaminda birey klinik dist numunelerde mikrobiyolojik ve biyolojik
ve toplum sagligim etkileyen ve etkileyebilecek analizleri yapar. Laboratuvarin kurulmasi icin klinik
etmenleri inceleyen ve gorev alamyla ilgili ve klinik disi analizleri yapabilecek nitelikte asgari
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personel istihdam edilir (1).
Halk saglik
kapsaminda gorev yapan HSL saglikli bir toplum

sagligim  koruyucu hizmetleri
olusturulmasinda onemli bir gorev Ustlenirler.

Halk Saglhigi Genel Midirligi (HSGM), Tiketici
Guvenligi ve Halk Sagligi Laboratuvarlari Daire
Baskanligi (TGHSLDB) koordinasyonunda 81 ilde 19
L1, 65 L2 hizmet tipi olmak uzere toplam 84 HSL ve
merkezde Ulusal Halk Saglig1 Referans Laboratuvari ile
hizmet vermektedir. illerin niifus biiyiikliigli, ulasim
durumu, cografi durum ve mevsimlere gore niifus
hareketliligi g6z onlinde bulundurularak, merkezde
Ulusal Halk Saglig1 Referans Laboratuvar ile her ilde
bir veya birden fazla HSL kurulmasi ve ek hizmet
binas1 seklinde yapilanmasi saglanmistir (1).
hizmetlerinin

Laboratuvar iyilestirilmesini ve

gelistirilmesini  saglayacak egitim programlarim
planlamak, yiriitmek ve sonuclarini degerlendirmek
ve birinci basamak saglik kuruluslarinin istedigi
tetkikleri uygun standartlarda yapacak alt yapinin
laboratuvarlarda olusturulmasini saglamak, TGHSLDB’
nin en onemli gorevlerindendir (2).

HSL’nin gelistirilmesi, kapasitelerinin artinlmas

icin icme-kullanma sularinda denetim izlemesi
numunelerinde mikrobiyolojik analizlerin
yapilabilmesi amaciyla, ulke genelindeki

laboratuvarlara gerekli kosullar saglanip, egitimler
verilerek analiz yapma yetkisi verilmistir.

Yetkili laboratuvar sayis1 2012 yilinda 7 iken bu say1
2015 yili sonu itibariyle 61’e ulasmistir. 2016 yilinda
klinik analizleri calisan HSL’in Tibbi Laboratuvar
Yonetmeligi kapsaminda ruhsatlandirma islemlerini ve
laboratuvarlarin risk analizlerine yonelik calismalarin
tamamlamalari saglanmistir.

Laboratuvar altyapilarindaki diizenlemeler, yeni
laboratuvar binalari ile daha hassas ve kapsamli analiz
yapabilen teknik donanimlara sahip laboratuvarlarin
kurulmas1 ve gelistirilmesi kapsaminda buralarda
calisabilecek nitelikli, yetkin personel ihtiyacim
dogurmustur. Yillar icinde tiim meslek gruplarindaki
personel sayilarn arttirilmistir (3).

19 L1

Akreditasyonu hedeflenen hizmet tipi

HSL'nin tumu akredite olmustur. Amaclanan hedefe
ulasmak ve standartta onerilen gereklilikleri takip
etmek ve sistemi uygulamak icin egitimli ve iyi motive
edilmis laboratuvar personeli gereklidir (4).

Laboratuvar personelinin egitilmesi, prosediirleri
standartlastirmada giiclu bir yoldur (5).

Egitim programlarinin artmasi ve giincellenmesi,
kalite
iyilestirmesinin bir sonucu olarak, diinya capinda

egitimli personelin faaliyetleri ve siirekli
kiresel halk sagligi sorunlarini ¢c6zmek icin onemli bir
kaynak olmaya devam edecektir (6).

Laboratuvar kalite sisteminin uygulanmasinda
farkindalik ve ilgi yaratmak icin tim personele
verilmesi  onerilmektedir.

diizenli  bir egitim

Kalite gostergeleri, hizmetlerin kiyaslanmas1 ve
iyilestirilmesi icin kullamlmalidir (7).
HSL’de kalite

gelismeyi oncelikle

mikrobiyoloji  ve anlaminda

saglayabilmek icin Diinya
Saglik Orgiitii projesi kapsaminda HSL calisanlarina
“Laboratuvarlarda Temel Kalite Yonetim Sistemi
Egitimi” verilerek kalite sisteminin temelleri atilmis,
“Uygulamali Su Mikrobiyolojisi Egitimi” ile uygulama
birligi saglanmistir.

2012 ve 2021 yillan arasinda verilen Kalite Sistem
egitimleri;

. Laboratuvar Kalite Yonetim Sistemi (LKYS)

. TS EN 1SO 9001:2015

. TS EN ISO/IEC 17025

. TS EN ISO/IEC 15189

. TS EN ISO/IEC 17043

. TS EN 1SO 19011

. TS ISO 31000 ve TS EN 31010 Egitimi
seklindedir.

2012-2021

mikrobiyoloji egitimlerinin bazilar:

yillani arasinda HSL'ye verilen
. Su Mikrobiyolojisi Uygulamali Laboratuvar
Egitimi
. Su Mikrobiyolojisi Analizleri Metot Validasyon
Olciim Belirsizligi Egitimi
. Lejyoner Hastalik Surveyans Laboratuvar
Egitimi
Paraziter Hastaliklar

. Bildirimi  Zorunlu
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Laboratuvar Egitimi

. influenza Suirveyansi Kapsaminda
Laboratuvar Kapasitesinin Arttirilmasi Egitimi

. Gida ve Su kaynakli Enfeksiyon Etkenleri
Egitimi

. TULSA Kapsaminda Tuberkiiloz Laboratuvan
Uygulamali Egitimi

. HIV Egitimi

. Su Numunelerinde Siyanobakteri,
Siyanotoksin Analizi Egitimi
. Sitma, Leishmaniasis,  Schistosomiasis,

Babesiosis’in Tanisi Egitimi olarak belirtilebilir (8, 9).

Uzaktan egitimlerin cevrim ici(online) olarak
tum personele verilebilmesi kapsaminda, zaman,
hedeflenerek USES
egitimleri planlanmistir. 2017 yilindan sonra USES

emek ve maliyet -etkinligi

ile standart hale getirilen Kalite Yonetim Sistemi, Su
Mikrobiyolojisi, Su Mikrobiyolojisi, TS EN ISO 17025
Standardi Egitimleri ile Metot Validasyon ve Olciim
Belirsizligi egitimleri bu kapsamda verilmektedir.
Akreditasyon siirecinde laboratuvardan beklenilen
asli gorev, yapisal ve teknik yeterliligin saglanmasidir.
Teknik yeterlilik kavrami personel yeterliligi ve siirekli
egitilmis personel lizerine kuruludur (10).
Akreditasyon, yetkili bir kurulusun, laboratuvarin
inceleme yapmaya yetkin oldugunun resmi olarak
taninmasini saglamak icin laboratuvarlarin acik kalite
yonetim kriterlerini sagladig1 bir hakem degerlendirme
surecidir (11). 1SO 17025’in uygulanmasi, gunlik
laboratuvar uygulamalarinin surekli iyilestirilmesi
icin bir sistem saglar (12).
halk
kapsaminda cok onemlidir.

Laboratuvar ~ hizmetlerinin kalitesi,
sagliginin  korunmasi
Tiim yapilan calismalar ve ozelikle egitim sayesinde
laboratuvarlarda benimsenmis bir kalite yonetim
sistemi

olusacaktir. Bunun sonucunda ulusal ve

uluslararast yetkinligi ifade eden akreditasyon
kavraminin laboratuvarlara kazandirilmasi, toplum
icin Uretilen nitelikli, dogru laboratuvar saglik
hizmetini degerli hale getirecektir.

HSL

laboratuvarlarinda diizenlenen temel ve spesifik

Bu calismada, mikrobiyoloji  analiz

Turk Hij Den Biyol Derg

alan egitimlerinin akreditasyon siirecine etkilerinin
belirlenmesi amaclanmistir.

GEREC ve YONTEM

Bu calismada 2012-2021 yillar arasinda Halk Sagligi
Laboratuvarlarinda vyiiriitiilen egitim calismalan ile
yetkin personel kapasitesi gelistirilmesi ele alinarak
bunlarin HSL’deki mikrobiyolojik analiz kapasitesi ve
akreditasyona etkileri incelenmistir.

illerden gelen egitim talepleri dogrultusunda
kurumsal olarak planlanan egitimler gerceklestirilmis
ve bunlarin ciktilar irdelenmistir. Egitimlerde elde
edilen egitim, egitici, egitim kosullari, akreditasyon
sekilleri vs. veriler degerlendirilerek elde edilen
ciktilar sayisal ve yilizde dagilimi olarak analiz
edilmistir.

Sonucta tum faaliyetlerin laboratuvar kalitesi
ve gelisimi Uzerindeki etkileri ayrintilariyla sekilsel
olarak degerlendirilmistir.

BULGULAR

84 HSL’de gorev yapan personelin yillar icindeki
2012
yiina kadar rutin analizleri yuriten HSL’ nin yapilan

sayisal degisimi Sekil 1’de goriilmektedir.

planlamalar ve calismalar sonrasinda hem personel

nitelikleri hem de sayisal olarak gelistirilmesi

saglanmistir.  HSL’de bulunan meslek gruplarinin

cesitliligi ve personel kapasitesi
Artan

kurumsal gereklilikler ve personel tercihleri sayesinde

yillar icinde

arttinlmaya calisilmistir. personel sayisi
olmustur. Sekil 2’de HSL’ lerin meslek gruplarina
gore personel dagilimi goriilmektedir. Yillar icinde
bilgi
yetkin personel sayilarinin arttigi gozlemlenebilir.

tum meslek gruplarindaki dizeyi vyuksek,
Farkli meslek gruplarindaki bu dagilim laboratuvar
calismalarindaki analiz kapasitesine olumlu etki
ederek elde edilen verilerin daha nitelikli, kapsamli
yorumlanmasini saglamistir.

hedefler dogrultusunda 2012-2021

yillan arasinda egitim alan personel sayis1 Sekil 3’te

Kurumsal

incelenebilir. Bu yillarda HSL personelinin aldig
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egitimler konularina ve uzmanlik alanlarina gore
cesitlenmistir. 2012 yiinda baslanmlan egitimler
ile egitim alan personel sayis1 genel artarken 2016
yiinda bir azalma goriulmektedir. 2016’da daha cok
USES egitimleri planlamalart yapilmis ve calismalar
bu yonde sekillendirilmistir. 2018 yilina kadar artan
temel egitimi alan personel sayisi daha sonraki
yillarda azalmis, daha cok teknik ve mesleki spesifik
konularda  mikrobiyoloji  egitimleri  verilmeye
baslanmistir.

Sekil 4’te X ekseninin sol tarafinda gorilen ilk
egitimler temel yapida olup bunlar tiim laboratuvar
personeline verilmistir. Temel ve teknik kalite

egitimleri 4919 (%84,1), mesleki teknik ve uzmanlik

mikrobiyoloji egitimleri 930 (%15,9) olmak lzere
toplam 5849 HSL personeline verilmistir. Temel
kalite ve mesleki egitimler verilip yayginlastirilmis
daha ile uygulama
tamamlanmistir. Sekil 4’te yer alan temel egitimler,
kalite calismalarina katilan HSL personelinin timiine
verilmesi gerektiginden fazla sayida goriilmektedir.

sonra uzmanlik egitimleri

Temel egitimler tamamlandiktan sonra ayrintili
teknik egitimler verilmeye baslanmistir. Daha sonraki
egitimler uzmanlik alanlarina gore belli sayidaki
uzman, teknik personelin aldig1 spesifik egitimlerdir.
Tablo 1’de HSL personeline verilen 69 farkli konudaki
egitim ayrintili olarak goriilmektedir.

Standardizasyon ve akreditasyon calismalarina,

Temel ve Teknik Kalite Egitimler: 4919 (%84,1).
Mesleki Teknik ve Uzmanlik Mikrobivoloji Egitimleri 930 (%15,9)

||I|I

17025 Deney ve

Kromatograf

TULSA Kapsaninda
Sitma, T

Bildirimi Zorunlu

Egitim konulan

Sekil 4. 2012-2022 yillar arasinda egitim alan HSL personelleri ve aldiklan egitimlerin dagiimlan
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Tablo 1. 2012-2021 yillar arasinda verilen ayrintili egitimler ve egitim alan HSL personeli sayis1 (Ocak 2022)

Egitim Alan HSL Personeli Sayis1 (2012-2021)

Egitimin Ad 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Toplam
Mikrobiyoloji Modul Egitimi ve USES 607
Su Mikrobiyolojisi Uygulamali Laboratuvar Egitimi 140
Temel Laboratuvar Kalite Yonetim Sistemi Egitici Egitimi 331
SBu MiIfro_lziyo"lgj'isi_Analizleri Metot Validasyon Olciim 216
elirsizligi Egitimi

Validasyon/Verfikasyon ve Olciim Belirsizligi Egitici Egitimi 27
Metot Validasyonuna Yonelik Temel istatistik Egitimi 29
Klini.l'( D1§1 Mikrobiyoleoj‘ik‘Kalite ve Kimyasal Analiz Egitimi 40
Modiilleri Hazirlik Egitimi

HSL’lere Yonelik Egitici Egitimi 82
HSL Egitici Egitimi Modul Calisma Egitimi 38

TS EN ISO/ IEC 17025 Deney ve Kalibrisyon Laboratuvar

Yeterliligi Icin Genel Gereklilikler Standart Egitimi (+ I¢ 557
Tetkik Egitimi)

TS EN ISO/ IEC“15189 Tibbi Laboratuvarlar-Kalite ve

Yeterlilik i¢in Ozel Sartlar Standard Egitici Egitimi (+i¢ Tetkik 81

Egitimi)

TS EN ISO/ IEC 15189 Tibbi Laboratuvarlan-Kalite ve

Yeterlilik i¢in Ozel Sartlar Standardi Egitimi (+i¢ Tetkik 677
Egitimi)

TS EN ISO 15189 Standard i¢ Tetkik Egitimi 544
Genel Metroloji, Kalibrasyon ve Kalibrasyon Sertifikalarinin 390
Degerlendirilmesi Egitimi

Genel Metroloji Kalibrasyon ve Ara Kontrol Egitimi 24
Kalibrasyon Sertifikalarinin Okunmasi, Degerlendirilmesi ve 37

Yorumlanmasi Egitimi

Pistonlu Pipetlerde Ara Kontrol Egitimi 4

TS EN ISO/IEC 17043 Uygunluk degerlendirmesi - Yeterlilik

deneyi icin genel sartlar Egitimi 27
Kaliteye Yonelik Problem Cozme Teknikleri Egitimi 95
Kok Sebep Analizi Egitimi 32
TS EN ISO 19011:2012 Yonetim Sistemleri Tetkik Kilavuzu Egitimi 89
TS EN ISO 19011:2018 Yonetim Sistemleri Tetkik Kilavuzu

Standardi Egitimi 20
Tﬁ ISQ 3?00(.) Riskab'netinji Kurallar ve TS EN.31'010 Risk 47
Yonetimi- Risk Degerlendirme Teknikleri Egitimi

Risk Analizi Egitimi 7
Klinik Denetim Kriterleri Egitimi 22
Oryantasyon Egitimi 78
TS EN ISO 17020 Standardi Uygulama Degerlendirme Egitimi 5
TS EN 1SO 12469 Standardi Biyoteknoloji Egitimi 5
TS EN I1SO 14175 Standardi Ceker Ocaklar Egitimi 5
TS EN 1SO 14644 Standardi Temiz Odalar Egitimi 5
TS EN ISO 1822 Standard1 Hava Filtre Egitimi 5
Peloid Mikrobiyoloji ve Uygulamali Egitimi 42
Biyosidal Uriinler Analizi Egitimi 9
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Tablo 1 (devami). 2012 -2021 yillar1 arasinda verilen ayrintili egitimler ve egitim alan HSL personeli sayis1 (Ocak 2022)

Egitim Alan HSL Personeli Sayis1 (2012-2021)

Egitimin Ad1 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | Toplam
Biyosidal Mikrobiyoloji Egitimi 6
Biyogiivenlik Pilot Egitimi 4
Uluslararasi Madde Gonderme Egitimi 6
Biyorisk Yonetimi Egitimi 4
KBRN Egitimi 2
Kromatografi Okuma ve Yorumlama Egitimi 67
Otoklav Kullanimi Egitimi 8
Laboratuvar Giivenligi Egitimi 84
itk Yardim Egitimi 38
Laboratuvarda Atik Yonetimi Egitimi 110
SPSS Egitimi 13
AB Proje Yonetimi Egitimi 38
Proje Yonetimi Egitimi 19
iletisim Becerileri Egitimi 43
LBYS Egitici Egitimi 60
HSL Sorumlulan Egitimi 100
Lejyoner Hastaljél Siirveyans Laboratuvarlan gevresel b'meklerdg o 63
Legionella varligim Arastirma ve Laboratuvarlar Arasi Standard Egitimi

Anti Tuberkiiloz ilag Direnci Siirveyansi Egitimi 56
Hemoglobinopati Egitimi 121
Kan Parazitleri Uygulamali Laboratuvar Egitimi 239
Bildirimi Zorunlu Paraziter Hastaliklar Laboratuvar Egitimi 62
irlflqeqza Siirveyans1 Kapsaminda Laboratuvar Kapasite Arttirilmasi 17
Egitimi

Invaziv Bakte(iyel Etken&gr}‘n TanlmlanmaSI: Laboratuvarlar arasi 10
Tam Standardizasyonu Egitimi

Gida ve Su kaynakli Enfeksiyoz Etkenler Egitimi 74
Molekiiler Mikrobiyoloji Egitimi 37
Tuberkiiloz Laboratuvarlarinda Tanisal Standardizasyon Egitimi 25
TULSA Kapsaminda Tiiberkiiloz Laboratuvan Uygulamali Egitimi 53
Enfeksiy6z Madde Paketleme ve Gonderme Egitimi 21
TS 1SO 15553 - Cryptosporidium Ookist ve Giardia Kistin Ayilmasi

ve Belirlenmesi, TS EN 1SO 1?250 Sa!monella spp. nin Belirlenmesi 21
ve AFNOR XP T90- 412- Patojen Stafilokok Arastirma ve Sayimina

Yonelik Uygulamali Laboratuvar Egitimi

HIV Egitimi 6
Ulusal Klzamlk've Rubella Sirveyansi Kap§§m1pda Kizamik ve 3
Rubella Enfeksiyonu Laboratuvar Tanis Egitimi

TS EN ISO 117v3'1'-5l‘1 Kalitesi-Legionella Sayim Standardina Yonelik 2
Uygulamali Egitimi

Siyanobakteriler ve Su Numunesi Alma Egitimi 3
Yiizme Suyunda Siyanobakteri Egitimi 41
Ytizme Suyunda Siyanotoksin Egitimi 44
Sitma, Leishmaniasis, Schistosomiasis, Babesiosis Tanisimin Gelistirilmesi Egitimi 32
TOPLAM 114 702 674 939 541 1226 1129 384 27 113 5849

152 Turk Hij Den Biyol Derg




E. N. NAMLI BOZKURT ve G. BAYRAM

5 akredite HSL ile baslanmis 2021 yili sonunda Sekil
5’de goriildugi gibi tim HSL'nin TS EN ISO/IEC 17025
standardi akreditasyonu hedefine ulasilmistir. Egitim
alan personel sayisi arttikca gelisen kalite bilinciyle
akredite HSLU’'nin de arttig1 goriilmektedir. Sekil
5’de goriilen bu artis, egitim akreditasyon gibi Sekil
unsurlarinda benzer bir ivmeyle gerceklesmistir.
Akreditasyon sureci tamamlandiktan sonra ¢itanin
daha da vyikseldigi, Sekil 6’da HSL'deki akredite
parametre sayisindaki artis ile net gorilmektedir.
Sadece akredite HSL degil akredite parametre
sayilarn 2015 sonrasinda artis egilimindedir. Bitiin
HSL akreditasyon sonrasinda akredite parametre

2000
21500
E 1000
£
5500
-
o

2012 2013 2014 2015

K alite Egitimleri

=8 Akredite HSL sayis1

e — Cilt 81 B Say1 2H 2024

sayilarnnm arttirnslardir.

2016 yiina kadar planlanan altyap1 calismalarinin
bitirilmesi, donanmmlarin gelistirilmesi, verilen
egitimler ve laboratuvar bilgi diizeyi ile tecriibesinin
artmas1 sonucunda HSL’nin akreditasyon sureci basar
ile tamamlanmistir. Tablo 2’de ilgili standartlara gore
akredite olan HSL ayrintii olarak gosterilmektedir
(13). Tablo 2’de yer alan parametreler irdelendiginde
HSL’ nin akreditasyon sertifikasyonunun tamamlandig
ve on yillik bir siirecte kalite calismalarimin tim
laboratuvarlarda yerlestigi, siireklilik kazandig
gorulmektedir.

—t
W

LA

Akredite HSL sayisi

L

I"““[]

2016 2017 2018 2019 2020 2021
Yillar
= S0 Mikrobiyolojisi Egitimleri

= Linear (Akredite HSL sayis1)

Sekil 5. 2012-2021 yillan arasinda alinan Su Mikrobiyolojisi ile Kalite Egitimleri alan personel ve

akredite HSL sayisi
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HSL akredite parametre sayilar
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— Adana HSL
Antalya HSL — Aydin HSL
—Diyarbakir HSL
——Istanbull HSL
—Izmir HSL
Nevsehir HSL

— Van HSL

— Afyonkarahisar HSL

—Erzurum HSL
——istanbul2 HSL
Kayseri HSL

Samsun HSL

/// Vodiioa
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Ankara HSL

—Bursa HSL

—Gaziantep HSL

—istanbul3 HSL

Konya HSL

Trabzon HSL

Sekil 6. HSL'lerin akredite parametre sayilar1 (2012-2021)

TARTISMA

Laboratuvarlar, kaliteli saglik hizmeti sunumunun
ve halk sagligi islevlerinin ayrilmaz bir parcasidir.
Ulusal laboratuvar sistemlerini surdurulebilir bir
sekilde giclendirmek icin, klinik ve halk sagligi
laboratuvarlarinda calisacak laboratuvar personelinin
yetistirilmesine ihtiyac vardir (14).

iyi laboratuvar uygulamasi, Kkalite giivencesi
ve kalite kontrolii ve genel laboratuvar giivenligi
gibi uzmanlik alanlarinda teknik yardim, surekli
personel alimi ve egitim yoluyla insan kapasitesinin
gliclendirilmesini gerektirir (15).

Bu kapsamda 2012-2021 yillar arasindaki personel
nitelik ve sayilar Sekil 1 ve Sekil 2’de paylasilmistir.

Turk Hij Den Biyol Derg

Bu sekillerde goriildiigli gibi HSL’deki uzman ve

teknik personel sayisindaki artis laboratuvar
performans ve kaliteli sonuc uretme kapasitesini de
yukseltmistir. Yillar icinde goriilen uzman personel
artis1 aym zamanda kaliteli akredite hizmet ureten
HSL’nin personel tarafindan tercih nedeni oldugunu
da gostermektedir.

kapasite
kapasitesinin sonuc olcutleri
egitim, deneyim ve ekipman kalitesi dahil olmak

tizere isgiicliniin ozelliklerini temsil eden degiskenler

Genel ve ortalama  program

ile calisan sayisi,

arasindaki iliskiler degerlendirilerek kalite kriterleri
olusturulmaktadir (16).

Sekil 3’te 2012-2021 yillan arasinda egitim alan
personel sayisi verilmektedir. 2016 yilinda egitimlerde



Tablo 2. TS EN ISO/IEC 17025 kapsaminda akredite olan HSL’lerin parametre sayisi ve gecerlilik suresi (Haziran 2022)

HSL Akreditsea;as:ametre Akrt_-:l-_:irtiﬁ?yon Akreditasyon No G(;%?;l::ik
TS EN ISO/IEC 17025:2017
Adana 185 2.01.2014 AB-653-T 10.05.2022
Afyonkarahisar 42 18.01.2018 AB-1276-T 17.01.2026
Ankara 52 30.01.2017 AB-1075-T 29.01.2025
Antalya 55 14.11.2014 AB-0791-T 4.03.2023
Aydin Zy| 2.10.2017 AB-1225-T 1.10.2025
Bursa 180 22.04.2011 AB-445-T 13.11.2023
Diyarbakir 51 25.04.2019 AB-1401-T 24.04.2023
Erzurum 138 5.03.2008 AB-205-T 29.09.2024
Gaziantep 95 20.03.2020 AB-1502-T 19.03.2024
istanbul 1 Nolu 96 10.02.2015 AB-828-T 29.05.2023
istanbul 2 Nolu 185 21.03.2017 AB-1167-T 20.03.2025
istanbul 3 Nolu 89 26.04.2016 AB-1005-T 25.04.2024
izmir 236 12.09.2008 AB-264-T 15.02.2023
Kayseri 52 18.11.2016 AB-1073-T 17.11.2024
Konya 119 4.08.2015 AB-860-T 04.11.2023
Nevsehir 22 25.06.2019 AB-1462-T 24.06.2023
Samsun 30 11.05.2015 AB-834-T 05.09.2023
Trabzon 33 22.04.2022 AB-1706-T 22.04.2026
Van 30 27.03.2018 AB-1244-T 26.03.2026
(L’Ab\';'lffég:;gfosjffl\‘/‘i‘ zﬂigigf e L) BA(sabit kapsam) 30.12.2015 AB-949-T 29.12.2023
Ulusal Halk Saglig1 Referans Lab.
(Kimyasal Savas Ajanlan Tan1 ve 30(esnek kapsam) 26.12.2019 AB-949-T 25.12.2023
Dogrulama Lab.)
TS EN ISO/IEC 15189:2014
Adana 3 12.10.2017 AB-0041-TL 11.10.2025
istanbul 3 Nolu 11 25.06.2020 AB-0058-TL 24.06.2024
OECD iyi Laboratuvar Uygulamalar

Ulusal Halk Sagh: Referans Lab. iLU uygunluk beyam  04.07.2019 AB-0001-IL 03.07.2023

(Biyosidal Uriin Lab.)

TS EN ISO/IEC 17020:2012 | C tipi Muayene Kurulusu

Ulusal Halk Sagligi Referans Lab.
(Sterilite Kontrol Lab.)

14

15.12.2017

AB-0368-M

14.12.2025

Turk Hij Den Biyol Derg

155



156

azalma gorulmektedir (Sekil 3). Bunun nedeni USES
egitimlerine hazirlik, 2018 yilindan sonraki egitimlerin
teknik ve spesifik olarak planlanmasidir. 2020 ve 2021
yillar1 arasindaki egitim alan personel sayisindaki
disus pandemi kosullarindan kaynaklanmaktadir. Bu
donem, USES egitimleri ve cevrim ici egitimler ile
tamamlanmaya calisilmistir. Bu egitimler personelde
mikrobiyolojik laboratuvar bilgi duzeyini arttirmistir.

Sekil 4’te 2012-2021 HSL
personelininaldigiegitimlerin konularinagére dagilimi

yillarnn  arasinda
goriilmektedir. Egitim konularindaki cesitlilik, belli
bir temel sistemin olusmasi sonrasinda talep edilen
uzmanlik ihtiyacimin arttigin1 gostermektedir (Sekil
4). Temel kalite egitimleri, ileri diizey teknik kalite
egitimlerini 4919 kisi, mesleki su mikrobiyolojisi ile
uzmanlik ve klinik mikrobiyoloji egitimlerini 930
kisi olmak uzere 69 farkli konuda toplam 5849 HSL
personeli egitim almistir. Bu egitimler ayrintili olarak
Tablo I’de verilmistir. Ozellikle Mikrobiyoloji Modiil
Egitimi ve USES 607, TS EN I1SO/ IEC 17025 Egitimi 557,
TS EN ISO/ IEC 15189 Egitimi 677, Genel Metroloji ve
Kalibrasyon Egitimi 390 HSL personeline verilmistir.
Bircok egitimin cok sayida personele kazandirilmasi
ile tum Turkiye’de yaygin hizmet sunan HSL deki
cogu personelin bilgi eksiklerini gidermis, uzmanlk
alanlarina gore teknik ve spesifik bilgi birikimi ile
bilgi paylasimi da tiim HSL’de saglanmistir.

Fraga ve ark.’nin arastirmalarinda, kalitenin
taniminin net bir sekilde anlasildigi, katiimcilarin
%75’inin laboratuvarlarda yiuritilen projenin diizenli
olarak ilerlemesini saglamak icin bir kalite sisteminin
onemini vurguladiklart belirlenmistir. Elde edilen
sonuclara gore; kalitenin kabul siirecinde egitiminin
bircok faydasi vardir. Bir kalite sisteminin hem
ekonomik hem de yapisal olarak uygulanabilmesi,
mevcut insan kaynaklar1 ve yeni personel aliminin
yaninda ozellikle egitime baghidir (17).

Polansky ve ark. calismalarinda, egitim
faaliyetleri sonrasinda olusturulan talepler, anketler
ve formlar dogrultusunda calismanin, is vyeri
verimini olumlu ydnde etkiledigini belirtmektedir.
Laboratuvar personelinin, iyilestirmeler icin tesvik
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edilmesi ve iyi kalite yonetimi ile tilkenin halk sagligi
laboratuvarlarinda onemli ilerlemeler kaydedilecegi
vurgulanmistir (18).

kalite
stirecini 6grenmek ve tam olarak anlamanin sertifika

Wangkahat ve ark.’min calismasinda,

almaktan cok daha onemli oldugu belirtilmektedir.
Laboratuvar personelinin yeterliligini saglamak ve
korumak icin siirekli egitilmesi gerekir. Bu sayede
personel sirekliligi ve iyi bir kalite yonetimi elde
etmeleri saglanir (19).

Karaday1 ve ark.’na gore,
kalite

olusturulmasi kalite glivencesini artirmaktadir. Strekli

su mikrobiyoloji
laboratuvarlarinda gerekliliklerinin
iyilestirme calismalarinmin en onemli noktalarindan
biri olan personel egitimleri vazgecilmez kriterlerden
biridir (20).

Kalite sistem calismalarinin butin evrelerinde
saglik calisanlarina yonelik hizmet ici egitimlerin
aksatilmadan verilmesi hizmet kalitesinin surekli
olarak daha iyiye gotiriilmesini saglamis olacaktir
(21).

Egitim uygulamalari ile bilgi seviyesini ylikseltmek
laboratuvar personeli arasinda laboratuvar sireci
risklerine iliskin farkindaligi arttirmistir. Halk sagligi
cercevesinde
egitilmis personel ile yiksek giivenlik bilincinin

laboratuvarlarinda Kalite Yonetimi

saglanmasi ve siirdiirilmesi hayati onem tasimaktadir
(22).
Benzer calismalardaki

ciktilar (17-22)

arastirmamizda elde edilen sonuclarla yakinlik
gostermektedir. Egitimin kalite sistem calismalarina
Kalite

kalite standartlarina gore

ve kalite farkindaligina etkisi buylktir.
sisteminin kurulmasi,
ve tum dretilen

calisilmasi, sonuc¢ Uretilmesi

ciktilarin  kalite gostergeleri ile kontrol edilip
izlenmesi, akreditasyon ve tim kalite gereklilikleri
diger arastirmalarda da goriildigi gibi konu ile ilgili
stirekli egitimler ve bilgi paylasimi sayesinde miimkiin
olmaktadir.

Pandemi doneminde de uluslararasi standart
normlarda akredite olmus L1 hizmet tipi HSL yetkin

personeli ile kaliteli hizmet sunumuna buyik fayda



saglamistir.

2012 yiindan sonra HSL’de yeniden yapilanma
ile gelisen kaliteli hizmet sunumu, mikrobiyoloji
ve tum akredite parametrelerde artis ile kendini
gostermektedir. Sekil 3’te belirtildigi gibi verilen
egitimler HSL’de gelisime katki saglamis bu sayede
Sekil 5’te de goriildugii gibi akredite HSL’nin sayisinda
bir artis olmustur. HSL’ deki egitimli personel arasinda
bilgi paylasimi ve laboratuvarlarda kalite anlayisinin
yerlesmesi ozellikle 2016 y1l1 sonrasinda akreditasyona
pozitif yonde etkide bulunmustur. 2018 y1l1 sonrasinda
egitim yogunlugundaki azalis USES egitimleri ve
diger cevrim ici egitimler desteklenmistir. Yine
kalite, mikrobiyoloji egitimi alan personel sayisi
Sekil 5%
inceledigimizde, 2018 yili sonrasinda egitimler ve
bilgi birikimi ile birlikte akredite HSL sayisindaki
artis devam etmistir. Elde edilen kazammlar ve

ile akreditasyon verileri bakimindan

yetkin personelin katkilariyla, kalite ve akreditasyon

hedeflerine ulasilmistir.
Sekil 6’da  HSL'deki

sayllan incelenmistir. 2016 yilindan sonra HSL'de

akredite  parametre
toplam akredite parametre sayisindaki artis net
gorulmektedir. Akreditasyon parametre sayilarindaki
artista, egitimlerin ve sonucta farkindaligin rolii
HSL’de 200’UG askin
parametrede akredite olmak ve bunu devam

son derece oOnemlidir. Baz
ettirmek, egitimler ile nitelik ve yetkinlik kazanmis
personelin sisteme katkilariyla olmustur. Akreditasyon
sureci tamamlandiktan sonra HSL'de yerlesen kalite
gelenegi
formati kazanmis bu da parametre artisin1 getirmistir.

sonrasinda kalite calismalan sureklilik

Akredite laboratuvarlar, gorevlerini kalite sistem
gerekliliklerine uygun sekilde yerine getiren, guvenilir
sonuclar elde eden ve mdusteri gereksinimlerini
karsilamanin yani sira hizli sonuc veren rekabet guci
yuksek laboratuvarlardir (23).

Kaynar incelemesinde laboratuvar
akreditasyonunun onemini aciklamis, yenilenen
TS EN ISO/IEC 17025:2017 standardi ile akredite olan
ve/veya olacak su laboratuvarlarinin gerekliliklerinin

tanimlanmasi1, faaliyetlerine yonelik uygulamalarin

belirlenmesi ve degisimlerin ortaya konulmasi
gerekliligini vurgulamistir (24).

Calismamizda TS EN ISO/IEC 17025 kapsaminda
HSL’lerin

akreditasyon tarihleri ve gecerlilik sureleri Tablo II’de

akredite olan parametre  sayilan,
sunulmaktadir. Tabloda verilen akreditasyon verileri
incelendiginde yillara gore kalite citasinin yiikseldigi
ve devamlilik esasl kalite calismalarinin tum HSL'de
yerlestigi gorilmektedir.

Uganda Saglik Bakanligi Merkezi Halk Saglig
Laboratuvar;  laboratuvar liderligi ve yodnetimi,
kalite sistemleri, tesis yonetimi ve cevre stratejisi
konularinda egitim almis ve ulusal halk saglig
laboratuvar agini koordine etmistir. Uluslararasi bir
ortamda ulusal halk sagligi laboratuvan sistemini
glclendirmede faydali yaklasimlar sunmaktadir (25).

Dogu Afrika Saglik Bakanliklari, yetkin halk saglig
laboratuvart calisanlarinin  egitimi yoluyla, diger
bolgesel ortaklar ve paydaslarla isbirligi icinde, iyi
egitimli halk saglig1 kullanarak saglik sisteminin genel
olarak giclendirilmesini garanti edecek biitiinsel
bir yaklasim gelistirmislerdir. Dogu Afrika’da halk
saglig1 laboratuvarlarinin giiclendirilmesinin, saglik
sistemlerinin iyilestirilmesinde kritik oneme sahip
oldugu goriilmistir (14).

Uganda ve Dogu Afrika HSL’de yapilan kalite ve
egitim calismalar, ortak ve paydas isbirliklerinin
katki  sagladigim
gostermistir. Benzer bir sekilde; Diinya Saglik Orgiitii

laboratuvarlardaki  gelismeye

projesi kapsaminda HSL calisanlarina Tirkiye’de
verilen egitimler ile baslayan siire¢ sayesinde bilyiik
yollar alinmis HSL’deki bu alandaki deneyimlerin
paylasilmasinin ulusal ve uluslararasi platformda
HSL’de ydritilen
Baskanligi ve Ulusal Referans
isbirligi
ve iletisim giivencesini de saglamistir. HSL bilgi

onemli oldugu goriilmistdr.
calismalarin, Daire
Laboratuvar1 eslesmesiyle koordinasyon,
paylasimi, sorunlarin cozumii ve daha guiclu bir kalite
sistem agina kavusmustur. Egitim programlari, olumlu
etkileriyle laboratuvar kapasitesini gelistirmek icin
degerli firsatlar saglamis olmasinin yaninda, iilkenin

salginlar daha hizli tespit etmesine, bunlara etkin
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miidahale etmesine ve halk sagligi acisindan 6nemli
hastaliklarin  kontrol altina alinmasina yardimci
olmaktadir.

Laboratuvarlarin gelismelerinde hedefe ulasmada
nitelikli,
katkilarinin blyuk bir etkisi olmustur.

egitimli ve vyetkin personelin sisteme
Laboratuvar
kosullan, uygulanan standartlar, personel vb bircok
degisim egitimler ile giincellenebilmektedir. Bu
anlamda HSL'de yapilan calismalar tum Sekillerde
(Sekil  1-6)
yeniliklere ayak uydurmasini saglayarak gelismesine

goriildugli iizere, laboratuvarlarin
yardimci olmustur.

Egitim calismalari, bu konuda nitelikli personelin
yetismesi ve bilinclenmeyle Akreditasyon kultiru
kurumsal olarak yerlesmeye baslamistir. Akredite olan
HSL, donammin giiclenmesi, altyapi eksikliklerinin
giderilmesi ile tum laboratuvarlar tesvik etmistir.
Nitelikli teknik egitim almis yetkin personel ile
akredite laboratuvar say1 ve niteliginde artis olmus
bu sayede pandemi ve salgin donemlerinde HSL
onemli gorevler Ustlenmislerdir.

Sonu¢ olarak, HSL tamamen yapilanmistir ve

TESEKKUR

lilkenin halk saglig1 sistemine degerli katkilarda
bulunmaktadir. HSL’de verilen egitimler oncelikle
personelin  disiinme  seklini  degistirmis  ve
laboratuvarlara kalite bilincini getirmistir. Kalite
sistemi  kurulumu, yapilandirilmasi, dokiimante
edilmesi, personele ve isleyise bu sistemin entegre
edilmesi, kapsamli egitimler ile basarilmistir.
Sistem calismaya basladiktan sonra yapilan tum
teknik faaliyetler ve izlemeler ile sistem sirekliligi
HSL’de

ciktilarint almak mimkin olmustur.

Ozellikle USES basta olmak iizere, kurslara daha

saglanmistir.  Boylece akreditasyon ve

fazla ve surekli erisime ihtiyac vardir ve personelin
gelisimini destekleyen kurs konulan ile uyumlu

mifredat ve temel vyetkinlikler kazandirnlmaya
devam edilmelidir.
Personel atanan

hareketleri, yeni

personel, ekipmandaki teknolojik vyenilikler ve
laboratuvarlardaki kosullarin degisimi gibi faktorler
egitim ihtiyaci dogurmaktadir. Egitim taleplerinin
her yil etkin olarak karsilanmasi ile HSL’nin sundugu

kaliteli hizmetin siirekliligi saglanacaktir.

* Bu calismada emegi gecen HSGM, Tiiketici Giivenligi ve Halk Sagligi Laboratuvarlan Dairesi Baskanligi ile HSL personeline

tesekkiir ederiz.

ETiK KURUL ONAYI

* Bu calisma, Etik Kurulu onay1 gerektirmemektedir.
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Effects of beverages taken with meal on some foodborne
pathogens in simulated gastric fluid

Gizem OZLUK CiLAK!

ABSTRACT
Objective: Although it is thought that human
stomach acidity would inhibit microorganisms,

when food poisoning cases are considered, it is seen
that especially during consumption of meat and
meat products, the pH in the stomach rises and the
fat layer creates a protective effect on bacteria,
allowing microorganisms to transfer to intestine, and
subsequently cause foodborne illnesses. The aim of this
study was to determine whether beverage intake with
meals influences why some individuals get sick, while

others do not in food poisoning outbreak cases.

Methods: The effect of coke, ayran and shalgam,
which are popularly consumed beverages along with
meals in Turkey, was examined on the survival of
enteritidis, Listeria
0157: H7 and cocktail of these

pathogens in simulated gastric fluid (SGF). Doner, a

Salmonella monocytogenes,

Escherichia  coli
worldwide popular fast-food product, was used as the

food sample.

Results: Shalgam was found to be noteworthy that

provided the greatest reduction in pathogen count.

OZET

Amag: insan mide asitliginin mikroorganizmalan
inhibe edecegi diistiniilse de gida zehirlenmesi vakalarina
bakildiginda,
sirasinda midede pH’nin yiikselmesi ve yag tabakasinin
birlikte

ozellikle et ve et durlnleri tiketimi

bakterilere koruyucu etki olusturmasiyla

mikroorganizmalarin bagirsaga gecisine, dolayisiyla
gida zehirlenmelerine olanak sagladigi gorilmektedir.
Bu calismanmin amaci, toplu gida zehirlenmelerinde
neden bazi bireylerin hastalandigini, bazilarinin ise
etkilenmedigini ve gida yaninda tiiketilen icecegin bu

durumu etkileyip etkilemedigini belirlemektir.

Yontem: Bu calismada, gida 6rnegi olarak diinyaca
tiketimi yaygin olup hijyen seviyesi dusuk ve bircok gida
zehirlenmesi vakasinda adi gecen doner kullanilmistir.
Doner yaninda tiiketilen yaygin iceceklerden ayran, kola
ve salgam suyunun cesitli doner ve icecek miktarlarinda
muhtemel

donerde bulunmasi patojen bakterilerden

Salmonella enteritidis, Listeria monocytogenes,
Escherichia coli 0157: H7 ve patojen kansimi sayisi Uzerine,

simule edilmis mide ortamindaki etkisine bakilmistir.

Bulgular: Yapilan bu calisma ile patojen sayisinda
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It was observed that in vitro consumption of one
serving (300 mL) of shalgam, coke, and ayran along
with contaminated doner,
bacteria count in SGF up to 2.6, 2.25 and 1.6 log

reduced the pathogenic

CFU/g, respectively. The results showed that consuming
those beverages alongside one portion (100 g) of low
contaminated (-101 CFU/g) doner might eliminate the
possibility of a healthy person having foodborne illness

due to aforementioned bacteria.

Conclusion: It can be concluded that, in food
poisoning cases, not only the personal immune system,
but also the type and amount of beverage consumed
along with food, as well as the amount of food intake

are effective.

Key Words: Simulated gastric fluid, beverage,

Listeria Salmonella

Escherichia coli 0157: H7

monocytogenes, enteritidis,

en fazla azalmayi saglayan icecegin salgam suyu oldugu
dikkati cekmektedir. Bir porsiyon (300 mL) salgam,
kola ve ayran’in kontamine donerle birlikte in vitro
tiketiminin simule mide ortamindaki patojen bakteri
sayisin sirasiyla 2,6; 2,25 ve 1,6 log CFU/g’ye kadar
diistirdiigii gozlendi. Sonuclar, bu iceceklerin bir porsiyon
(100 g) dusuk kontamine (~101 CFU/g) donerle birlikte
tuketilmesinin, saglikli bir kisinin yukarida belirtilen
bakteriler nedeniyle gida kaynakli hastaliga yakalanma

olasiligim ortadan kaldirabilecegini gostermistir.

Sonug: Sonuc olarak, gida zehirlenmeleri vakalarinda
kisisel bagisiklik sisteminin yanisira, tiketilen gidamin
miktar ve yaninda tiiketilen icecegin cinsi ve miktarinin

da etkili oldugu kanisina varilmistir.

Anahtar Kelimeler: Simiile mide ortami, alkolsiiz
icecek, Listeria monocytogenes, Salmonella enteritidis,
Escherichia coli 0157: H7

INTRODUCTION

Foodborne pathogenic bacteria cause foodborne
diseases and deaths every year, as well as economic
losses. Although stomach acidity, which has a pH
of 1.5-2 in a healthy person, is expected to inhibit
microorganisms completely, pathogens can get rid of
this acidity, reach the intestine, increase in number,
and cause illness. The increase of pH in the stomach
that occurs during food poisoning, especially during
the consumption of meat products, allows this transfer
of microorganisms to the intestine. Moreover, it has
been observed that the fat layer of food often covers
the pathogen like a blanket, protecting it from the
negative effects of stomach acidity. In cases of food
poisoning outbreaks, it has been observed that some
individuals get sick, while others do not. It is known
that one’s personal immune system, endurance and
diet are effective in this difference. It is also clear
that the amount of food consumed is proportional to
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the number of pathogens taken into the body (1-3).
Doner kebab is a meat-based food originating
from the Middle East, which is mostly preferred
by young people as a fast-food all over the world.
It is a product with a very high rate of open-air
sale. Doner is known as gyro, donair, donar kebab,
souvlaki, chawarma or shawarma in various parts of
the world (4-6). In the past years, outbreaks caused
by doner kebab have been reported in different
regions of the world (7-9). In studies conducted in
various countries, it has been found that doner
kebabs have low hygiene levels and are contaminated
with a group of microorganisms, including pathogens
such as Escherichia coli 0157:H7, Bacillus cereus,
Staphylococcus aureus, Salmonella spp., Listeria
monocytogenes, Clostridium perfringens (4, 9-11).
According to studies, ayran is the most common
beverage, followed by coke, in Turkey, where doner
is consumed the most (12, 13). Shalgam is another
beverage which is preferred especially along with



meat meals in Turkey. Ayran is a fermented milk-
based beverage traditionally produced by mixing
yogurt with water and salt. Shalgam (fermented
turnip juice) is another traditional beverage unique
to Turkey. Shalgam root, black carrot, red beet,
bulghur flour, water, yeast and salt are used in the
production of shalgam, which has a strong flavor
resulting from lactic acid fermentation (14, 15). Ayran
has a pH between 4.1 and 4.6, whereas the pH of
shalgam varies between 3.2 and 3.7 (16-18). Another
worldwide popular beverage, coke, has higher acidity
than either ayran or shalgam with the pH between 2.3
and 2.5 (19, 20).

Pathogen survival studies in simulated gastric
fluid (SGF) have been carried out in the presence of
either only food or the beverage. The only beverage
studied in SGF along with food was wine and it was
determined that wine has a high inhibitory effect
on the studied pathogens (1, 21-26). There were no
studies in literature researching the effect of soft
drink consumption along with meat which causes the
actual increase in gastric pH.

Considering the positive results obtained in the
studies conducted with wine in SGF, it was predicted
that fermented products such as ayran, shalgam,
and coke, with higher acidity, would also have the
same effect in inhibiting pathogens during the
consumption of a meat-based meal. The aim of this
study was examining the effect of coke, ayran and
shalgam, which are popularly consumed along with
doner on the survival of some pathogens likely to be
found in doner such as Salmonella enteritidis, L.
monocytogenes, E. coli 0157:H7 in SGF. The minimum
amount of beverages providing the inhibition of all
microorganisms were also investigated within the
scope of this study.

MATERIAL and METHOD

Materials

Doner, coke, ayran and shalgam samples were
obtained from supermarkets (Corum region, Turkey) in

sealed packages within the expiry date. Preservative
food additives in the samples were avoided. Doner
samples were leaf doner, made of veal and lamb
mixture. All the materials were stored at 4°C until
used. Each beverage was stored within the expiry
date and used freshly opened on the day of analysis.
Doner samples were autoclaved at 121°C for 15
min, while beverage samples were used without any
sterilization process except for Minimum Bactericidal
Concentration (MBC) analysis. To prevent lactic acid
bacteria growth during MBC analysis, ayran and
shalgam samples were filter sterilized.

Tryptic Soy Broth (TSB) (Merck 1.05459), Tryptic
Soy Agar (TSA) (Merck 1.05458), anhydrous D-glucose
(Merck CAS 50-99-7), 37 % HCL for analysis (Merck
100317), CaCl, (Merck 102378), KCL (Merck CAS 7447-
40-7) and extra pure NaCl (Merck CAS 7647-14-5)
for analysis were obtained from Merck, Darmstadt,
Germany. Mueller Hinton Agar (MHA) (CAS 335-64-
8), proteose-peptone (91079-38-8), KH2PO4 (CAS
7778-77-0), bile extract porcine (CAS 8008-63-7)
and pepsin porcine (CAS 9001-75-6) gastric mucosa
powder were supplied from Sigma-Aldrich, St. Louis,
MO, USA. Lysozyme from hen egg white (10837059001)
was obtained from Roche, Mannheim, Germany.
Membrane filter with 0.45 pym pore was supplied from
M&N Nagel, Diiren, Germany.

Bacterial strains

L. monocytogenes ATCC 19115, S. enteritidis ATCC
13076 and E. coli 0O157:H7 ATCC 43889 were obtained
from Ankara University Faculty of Engineering
Food Engineering Department Food Microbiology
Laboratory. One day before each doner adaptation,
bacteria were activated by incubating in TSB for 24
h at 37°C. Each strain was inoculated (as described
below) onto doner samples individually and mixed for
pathogen cocktail.

Preliminary tests were done in order to show if
there is any significant difference in adapted and non-
adapted inoculums of doner samples. For the non-
adapted samples, the doner samples were inoculated
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by the active culture on the day of analysis. On
the other hand, for adapted doner samples, doner
samples were inoculated one day before each analysis
and kept in 4°C overnight. Preliminary tests showed
that there is remarkable decrease (=3 log CFU/g) in
bacteria count when doner is not adapted thus, it
was determined that adaptation is necessary.

Simulated Gastric Fluid

The model stomach system was developed in
vitro, using SGF and was prepared according to Yuk
and Schneider, 2006 (24) except that bile extract
porcine was used instead of ox bile. The conditions
were determined based upon human physiological
conditions of gastric fluid volume, pH, and transit
time. Considering that red meat is one of the most
difficult foods to digest, digestion time and shaking
speed were kept at a maximum of 200 rpm in a
shaking water bath for 4 h at 37°C. SGF was prepared
fresh daily by dissolving 8.3 g proteose-peptone,
3.5 g D-glucose, 2.05 g NaCl, 0.6 g, KH,PO,, 0.11 g
CaCl2, 0.37 g KClin 1 L of distilled water. The mixture
was autoclaved at 121°C for 15 min; and 0.05 g bile
extract porcine, 0.1 g lysozyme and 13.3 mg pepsin
were added by filter sterilizing. The pH was adjusted
to 1.5 with 25 % HCL.

Sample preparation and fraction plan

Prior to use, pH values of beverages were
measured. After sample preparation,
of non-contaminated sample filtrates were also

pH values

determined in triplicate.

The dilutions were prepared for three different
high,
The activated cultures in TSB has been found to
contain 5.8 and 7.1 x 108 CFU/mL, thus the high
contaminated samples were inoculated by 1 mL of

inoculums: moderate and low inoculum.

direct active culture onto doner samples. The final
inoculum sizes were approximately 10”7 CFU/g for
high inoculum. In order to prepare moderate and low
inoculum, the active cultures were diluted (via %0.85
NaCl) for 3 and 6 times respectively so that having
the final inoculum sizes would be approximately 104

Turk Hij Den Biyol Derg

and 10" CFU/g, respectively. The inoculation was
done by 1 mL of the proper dilutions added onto 80 g
doner + 20 mL of sterile physiological saline solution
(PSS) and homogenized by stomacher paddle blender
(Interscience BagMixer 400P).

For the pathogen cocktail preparation, 1 mL of
each of the active cultures of the afore-mentioned
three pathogen strains were inoculated onto doner
samples, having the final inoculum sizes of 6.73 + 0.15
log CFU/g (referred to as high inoculum), 4.27 + 0.22
log CFU/g (referred to as moderate inoculum) and
1.1 £ 0.11 log CFU/g (referred to as low inoculum).
The changes in the number of the pathogen cocktail
were followed in terms of total mesophilic aerobic
bacteria count (TMAB). Since the sensitivity in low
inoculum was 1 CFU/g; thus, the precision for low
inoculum could only be provided by MBC analysis.
Doner adaptation of the bacterial strains was made
by storing the contaminated doner samples at 40C
for 24 h.

The fraction plan is summarized in Figure 1 and the
sampling plan is depicted in Figure 2. Traditionally,
doner kebab is consumed mostly in pita/bread as 100
g doner+300 g pita or served in a plate as 200 g doner
with one serving (300 mL) of beverage consumed
alongside. Hence, the fraction plan (Fig. 1) was made
into 2 plans: 1- Good scenario (GS): Small amount
of doner + large amount of beverage consumption;
2- Bad scenario (BS): Large amount of doner + small
amount of beverage consumption. The gastric fluid
volume changes according to the solid food amount
inside.

For each different occasion, 10 stomacher bags
were prepared (Fig. 2): Two bags as control (without
either beverage or SGF); 2 bags as SGF control (without
beverage) and 6 bags with beverages (2 different
scenarios for each sample). When proportioned, the
GS samples were composed of 6.25 g contaminated
doner, 25 mL SGF and 18.5 mL of either coke,
shalgam or ayran. The GS control sample was without
beverage, but with 43.5 mL of ; SGF control was
without beverage, but with 18.5 mL of PSS. The BS



samples were composed of 25 g contaminated doner,
25 mL SGF and 12.5 mL of beverage. The BS control
sample was without beverage, but with 37.5 mL of
PSS; SGF control was without beverage, but with 12.5
mL of PSS.

Bags were sampled after previously stated water
bath incubation and enumeration of cell count was
made by spread plate method on TSA and incubated
overnight at 37°C.

Minimum bactericidal concentration (MBC)

The minimum amount of beverages providing
the inhibition of all bacteria were also investigated
within the scope of this study. The pathogen cocktail
of 1-3 log CFU/g was inoculated onto doner samples

Gagd Scenarig
400 g solid fopd 6.25 g doner
B lincluding 100 g doner, 300 g bread)
S * ) - mLSGF
i, 400 ml, SGF ) +
w + 18.5 ;. beverage
- 300 ml beverage
{1 portion beverage)
Bagd Scenaria.
200 g sglid faod
‘ lincluging 200 ¢ daner) 258 doner
- - —— *
, 200 ml. SGF poportipned 20 0LSGF
Py + +
- 100 mi beverage 12.5 ml. beverage
(1/3 portion beverage)
Figure 1. Fraction plan. SGF: Simulated gastric fluid
. 95(6.25 g doner+43.5 ml, PS5
Contral _
. < BS (25 g doners37.5 L PSS)
80 g sterile doner.
1 ml Bacteria culture - G5 (B.25 g doner+ 18,5 ml P55+ 25 ml, 5GF)
- — S5F Contrdl
20 mi P55 - Homogenisation, > Adaptation A B (25 g doner+ 12.5 ml PSS+ 25 mL SGF)
[4°C, 24 )
(%2 triall
[x 3 bacteria) G5 [B.25 g doner+18.5 mL beverages25 ml, SGF
(x3 ingsulum lzvels) Beverage

-

and the fraction plan was carried out as previously
described (Fig.
proportioned for every 0.5 portion, from 0.5 to 5

1). The beverage amounts were

portions of each beverage (300 mL for each beverage
portion). After the simulated digestion process, 0.1
mL from each sample was inoculated onto 5 mL of
TSB. Any turbidity in TSB after incubation at 37°C for
24 h was evaluated as positive in bacterial growth.
Streaking was performed from the negative tubes
onto MHA. The plates were incubated at 37°C for
24 h. The beverage amount that no bacterial growth
observed was recorded as MBC. The experiments
were performed in triplicate.

(%3 fypas) 4 BS [25 g doner+12.5 ml beverage+25 mL SGF|

Figure 2. Sampling plan. SGF: Simulated gastric fluid. PSS: Physiological saline solution
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Statistical analysis

Microbiological experiments were done in
duplicate whereas pH was measured in triplicate,
each of which was performed on different occasions.
Variance analysis was performed using the SAS 9.0
program. In cases where differences were found,
(LSD)

comparison test was used to determine whether the

the Least Significant Difference multiple
difference was significant (P<0.05). The significant
statistical difference in the microbiological value
means that the applied procedure reduces the
microbial load. The graphs were composed using MS
Office Excel 2010 Program.

RESULTS

pH shift evaluation

Coke, ayran and shalgam purchased from the
market had a pH of 2.30 + 0.16, 4.08 + 0.11 and 3.09
+ 0.15, respectively. The SGF, which was adjusted
to a pH of 1.58 + 0.21, reached up to a pH of 4.81
+ 0.39, depending on the amount of doner without
beverage. In the presence of a large amount of coke,
ayran, and shalgam consumption with a small amount
of doner (GS), the pH decreased to 3.10 + 0.26, 3.44

+ 0.06 and 3.27 + 0.43, respectively. In the BS, pH
decreased to 4.39 + 0.19, 4.67 + 0.10 and 4.59 *
0.21 with coke, ayran, and shalgam, respectively.
SGF  during
with

Inactivation of pathogens in

beverage consumption along doner

The changes in the number of the pathogen
cocktail in terms of TMAB in the model stomach
system with beverages consumed along with doner
are given in Table 1. In the GS-high inoculum, the
number of pathogen cocktail which was 6.73 + 0.15
log CFU/g, decreased significantly with each of SGF,
coke, ayran, and shalgam (P <0.05). The number of
pathogen cocktail decreased approximately 1 log
CFU/g when they entered the stomach with doner,
and there was no significant change in their number
with the addition of coke and ayran after entering
in SGF (P> 0.05). After entering the model stomach,
the only difference in the number of pathogens was
realized in shalgam, statistically. Shalgam provided
approximately 2.5 log CFU/g reduction in pathogen
count compared to the control sample, and 1.5 log
CFU/g reduction compared to SGF control which
did not contain beverage. GS-moderate inoculum
showed similar results with high inoculum. All
applications decreased the pathogen count compared

Table 1. The changes in the number of the pathogen cocktail in terms of Total Aerobic Mesophilic Bacteria Count (TAMB)

in model stomach system with beverages along with doner

The number of aerobic plate counts (log,, CFU/g)

GS BS
High Inoc. Mod Inoc. Low Inoc. High Inoc. Mod Inoc. Low Inoc.
Control 6.73 + 0.152 4.27 £ 0.222 1.10 £ 0.112 7.34 £0.162 4.65 £ 0.152 1.74 £ 0.23°
SGFcontrol 5.78 + 0.35° 3.62 + 0.33% 0.33 + 0.16° 7.05 £ 0.22 4.46 £ 0.19* 1.90 = 0.20°
Coke 5.56 + 0.37° 3.13 £ 0.7 0.26 + 0.19° 7.18 £ 0.152 4.44 £ 0.20? 1.79 £ 0.182
Ayran 5.43 + 0.35° 3.02 + 0.86" 0.21 £ 0.21° 6.99 + 0.192 4.33 £ 0.20° 1.11 z 0.46°
Shalgam 4.24 + 0.29¢ 2.18 + 0.54¢ 0.19 £ 0.19° 6.91 +0.162 4.33 £ 0.112 1.76 + 0.212

Data represents mean + SD (n=2). Means followed by different lower-case letter superscript in a column differ significantly
(P< 0.05). GS: Good scenario (Small amount of doner with large amount of beverage); BS: Bad scenario (Large amount of

doner with small amount of beverage). Inoc.: Inoculum.
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to the control, yet the only statistical difference was
observed with shalgam compared to SGF control (P
<0.05). In the moderate inoculum, a 2 log CFU/g
reduction in pathogen count was obtained by
Shalgam compared to the control sample and 1.5
log CFU/g compared to the SGF control. In the GS-
low inoculation, although all applications made a
statistically significant difference (P <0.05) compared
to the control, no beverage showed a difference (P>
0.05) compared to SGF control. It was observed that
the reason for this was that the sensitivity of analysis
was 1 CFU/g in low inoculum, and results with <1
CFU/ g were considered zero. Hence, low inoculum
results were evaluated by MBC analysis results.

Unlike the GS, in all of the high, moderate and
low inoculations of the BS, none of the applications
provided a significant reduction in the number
of pathogen cocktail (P> 0.05).
reduction was achieved by shalgam with 0.4 log

The maximum

CFU/g which ends up with no statistically significant
difference in the number of pathogens (P> 0.05).

The effects of beverage consumption along with
high contaminated doner on L. monocytogenes, S.
enteritidis and E. coli 0157:H7 are individually shown
in Figure 3. In the BS, where the beverage amount
was less, neither SGF control, nor the beverage intake
along with doner affected any of the pathogen count

significantly (P> 0.05). In the GS, where the amount
of drink is approximately one portion (300 mL),
shalgam was the beverage that provided the highest
reduction, among the others, for all bacterial species.

In the GS, high inoculum; entering the model
stomach (SGF)reducedthenumberofL. monocytogenes
and E. coli 0157:H7 significantly (P< 0.05) yet did not
affect S. enteritidis count (P> 0.05). Each beverage
inhibited L. monocytogenes significantly (P< 0.05).
Coke and shalgam showed the same inhibition effect
with 2.25 and 2.6 log CFU/g reduction, respectively,
for L. monocytogenes; while ayran reduced the count
to 1.28 log CFU/g, yet increased the number slightly
compared to SGF control. Although E. coli 0157:H7
count decreased compared to SGF control, the only
beverage that inhibited E. coli 0157:H7 significantly
after entering the model stomach was shalgam (P<
0.05). The decrease in E. coli O157:H7 number
were 0.83, 0.72, and 2.03 log CFU/g in the presence
of coke, ayran, and shalgam, respectively, which
were all less than other bacteria count decreases.
S. enteritidis was not affected significantly by coke
or ayran; only shalgam showed an inhibition effect.
enteritidis numbers were
0.8, 1.6, and 2.4 log CFU/g in the presence of one
portion of coke, ayran and shalgam, respectively.

The decreases in S.
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Figure 3. The effect of beverages along with highly contaminated (-10” CFU/g) doner on Listeria monocytogenes (A),
Salmonella enteritidis (B), and E. coli 0157:H7 (C) count in SGF. GS: Good scenario (Small amount of doner with large
amount of beverage consumption) BS: Bad scenario (Large amount of doner with small amount of beverage consumption).
Data bars represent the mean and the error bars represent the standard deviation of duplicate for each bacterial strain. The
bacteria counts indicated by different letters within the GS or BS bars are significantly different (P> 0.05)
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Figure 4 shows the effect of beverage consumption
along with moderately contaminated doner on L.
monocytogenes, S. enteritidis, and E. coli 0157:H7,
respectively. In the BS, moderate inoculums showed
similar results as in high inoculums. When doner
consumption is high and the beverage consumption
pathogen counts not affected
significantly (P> 0.05). In the GS, shalgam was the
beverage that provided the highest

is  low, were
reduction,
among the others, for L. monocytogenes and
E. coli 0157:H7 (P< 0.05). Unlike other species,
S. enteritidis was not affected significantly (P>
0.05) by any beverage intake, including shalgam.

In the GS, moderate inoculum; entering the model
stomach (SGF) reduced the number of L. monocytogenes
and E. coli 0157:H7 significantly (P< 0.05) yet did not
affect S. enteritidis count (P> 0.05); all were similar
to high inoculum results. Similarly, as in high inoculum,
coke and shalgam showed the same inhibition effect
on L. monocytogenes. The decrease in count was 1.17
log CFU/g for coke and 1.44 log CFU/g for shalgam.
Ayran decreased L. monocytogenes count to 0.55 log
CFU/g showing no more different effect than SGF
(P> 0.05). Even though the number of S. enteritidis
showed the greatest decrease of all species by each
beverage intake; none of SGF, coke, ayran or shalgam
made a significant difference in number, statistically
(P> 0.05). Coke, ayran and shalgam decreased the
number of S. enteritidisto1.11,1.5and 1.8 log CFU/g,

respectively, during doner consumption. The decrease
in E. coli 0157:H7 numbers were 0.49, 0.69, and 1.3
log CFU/g in the presence of coke, ayran and shalgam,
respectively, when moderately contaminated.

The effects of beverages on the difference
between pathogen species were evaluated in Table
2. Since no beverage provided significant inactivation
at any inoculum level in the number of bacteria in
the BS, the inactivation percent assessments were
made only for the good scenario. When pathogens
entered the model stomach at high rates with doner,
L. monocytogenes was found to be the bacterium
that was the most sensitive when no beverage was
consumed. The most resistant bacterium under
these conditions was found to be S. enteritidis. E.
coli 0157: H7 was inactivated at the highest level if
the moderate level of bacteria entered the stomach
without any beverage. Among the beverages, shalgam
provided the most inactivation with an average
of 99.5 %. L. monocytogenes was inactivated the
most (99.75 %) among all pathogen species studied.
Shalgam showed the same inactivation effect on all
bacteria in high inoculum (P> 0.05), moreover Shalgam
significantly inactivated all pathogenic bacteria at
both inoculum levels. In high inoculum, the most
coli 0157: H7.
S. enteritidis was found to be as sensitive as L.

resistant pathogen to Ayran was E.

monocytogenes is to Ayran. On the other hand, while
the most sensitive species to Coke in high inoculum
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Figure 4. The effect of beverages along with moderately contaminated (-10* CFU/g) doner on Listeria monocytogenes
(A), Salmonella Enteritidis (B), and E. coli 0157:H7 (C) count in SGF. GS: Good scenario (Small amount of doner with large
amount of beverage consumption) BS: Bad scenario (Large amount of doner with small amount of beverage consumption).
Data bars represent the mean and the error bars represent the standard deviation of duplicate for each bacterial strain. The
bacteria counts indicated by different letters within the GS or BS bars are significantly different (P> 0.05)
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was L. monocytogenes, the same level of resistance
was observed in E. coli 0157: H7 and S. enteritidis.

Minimum Bactericidal Concentration

Low inoculum results were evaluated by MBC
analysis. The results of MBC analysis were given in
Figure 5. The beverage portions that inhibit all
pathogens were determined for ~1 and 2 log CFU/g
including doner samples. One portion of coke and
shalgam and 1.5 portion of ayran inactivated all

the microorganisms in SGF when the doner samples
were contaminated with ~10" CFU/g. When doner
samples were contaminated with ~102 CFU/g, MBC
was determined as 3.5, 4.5, and 3 portions for
coke, ayran, and shalgam, respectively. However,
when doner was contaminated with -3 log CFU/g of
pathogens, turbidity was observed in all the samples
after the SGF, thus no MBC values were obtained.

Table 2. Inactivation rates of pathogens during gastric conditions in the presence of beverages

Inactivation percentage (%)

S. enteritidis

L. monocytogenes E. coli 0157:H7

SGF 63.69  1.11¢ 97.49 + 0.12° 89.77 + 0.07°

Coke 84.15 + 0.12° 99.44 + 0.15° 85.21 + 0.11°

High Inoculum  zyra 97.49 + 1.55° 94.75 £ 0.128 80.95 + 0.13°
Shalgam 99.60 + 0.142 99.75 + 0.20° 99.07 + 0.09°

SGF 68.26 + 0.21° 67.64 £ 0.10° 72.46 + 0.09°

Coke 92.18 + 0.132 91.49 £ 0.112 67.64 £ 0.22"

Ve (el AER 96.88 + 0.78° 71.82 £ 0.22¢ 79.58 £ 0.53°
Shalgam 98.42 + 0.64° 96.37 + 0.73° 94.99 + 1.78°

Data represents mean + SD (n=2). Means followed by different lower-case letter superscript in a row differ significantly

(P< 0.05). SGF: Simulated Gastric Fluid.

MBC (Beverage Portion)

1

Coke
B Ayran

B Turnip j.

2

Bacteria inoculum dose (Log CFU/g)

Figure 5. MBC values of beverage portions consumed along with doner contaminated by pathogen cocktail (one portion

beverage=300 mL).
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DISCUSSION

In this study, the effect of beverages (coke,
ayran and shalgam) in simulated gastric conditions
on pathogenic bacteria such as S. enteritidis, L.
monocytogenes and E. coli 0157:H7 that can possibly
contaminate doner, a widespread, popular fast-food
item which has a low hygiene level, was studied. No
studies were found in the literature that investigated
the effect of a soft-drink consumed along with
meat in gastric conditions on foodborne pathogens.

This study determined that shalgam is the most
noteworthy of all the beverages investigated as it
provided the greatest reduction in the number of
pathogens. However, coke and ayran were found to
have similar effects on some bacterial species (coke
for L. monocytogenes and ayran for S. enteritidis). It
was observed that the inhibition effect of shalgam did
not differ among pathogens, and it was determined
that it is the most likely beverage to prevent food
poisoning by providing a reduction of up to 2.6 log
CFU/g when one portion (300 mL) is consumed by
a healthy person. When approximately one can of
coke and ayran was consumed along with pathogen
contaminated doner, the number of pathogens
decreased up to 2.25 and 1.6 log CFU/g, respectively.

The pH of SGF itself increased when doner
was consumed and after beverage intake, pH got
lower again. The lowest pH was achieved with high
coke intake, but coke was not the beverage which
achieves the most microbial inhibition. The most
microbial inhibition was observed in high shalgam
consumption, which has an average pH value. The
acidity of coke derives from carbonic and phosphoric
acids which decrease the pH by carbonating during
the production (27, 28). It was found in this study
that coke caused a significant decrease in the number
of L. monocytogenes owing to its high acidity. Unlike
coke, the acidity of ayran and shalgam is derived
from lactic acid, which is an organic acid. Ayran
and shalgam decreased the bacteria count with
the effect of antagonistic activities of the lactic
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acid bacteria against the pathogens, as well as the
by-products produced during the fermentation in
addition to pH. Moreover, some certain components
derived from the raw materials of ayran and shalgam
also have antimicrobial effects on pathogens.

Starter culture used in ayran production,
Lactobacillus delbrueckii spp. bulgaricus and some
strains of Streptococcus thermophillus, has been
reported to have an inhibitory effect on pathogens
(14, 29). However, it was also shown by further studies
that pathogens can survive during the production
stages (30, 31). Although it was determined that
ayran has a slight inhibition effect on some pathogens
in the SGF in this study, both coke and shalgam
were found to be more effective than ayran. An
explanation for this is that ayran has a higher pH
value than the other beverages. Ayran did not reduce
the number of L. monocytogenes, S. enteritis, and
E. coli 0157: H7 in doner samples significantly with
high and moderate levels of pathogens. If doner is
contaminated with a low number of pathogens, then
ayran has an inhibitory effect, eliminating the risk of
food poisoning if a 1.5 portion (450 mL) is consumed.

It is known that Lactobacillus plantarum, which
is used as a starter culture in shalgam production,
has an antagonistic effect against pathogenic
microorganisms (15). It has
studies that red beet and black carrot used in the

production of shalgam have antimicrobial effects

been proven by

on many pathogenic microorganisms, mostly on
L. monocytogenes (32, 33). This study found that
the inhibition effect of shalgam was the same on
L. monocytogenes, S. enteritidis, and E. coli
0157:H7, decreasing the numbers

In the BS at all inoculum levels, no significant

significantly.

change in the number of pathogen cocktail and
any individual pathogen species was observed.
This that the

consumed is important in food poisoning cases.

demonstrates portion amount

Obviously, the larger the portion size is, the higher
the amount of pathogen entering the stomach
into the intestine. In addition,

and, therefore,



proportioning the amount of beverage consumed
with the food portion size is important in order to
decrease the risk of having foodborne illnesses.

Infective dose is the ingestion of pathogenic
microorganisms into the body in an amount that
makes people sick. The infective dose depends on
the strains used, the age and physical condition of
the individuals; therefore, it might vary in a wide
range. In addition, since many of the volunteer
studies were conducted by feeding the organisms
into a non-food matrix after neutralizing gastric
acidity, the results obtained may not reflect the true
dose response. Nevertheless, the common infective
doses for the studied pathogens can be indicated
as follows: 1-10 CFU/g for E. coli 0157:H7; 10%- 10°
CFU/g for Salmonella spp.; and 103-10° CFU/g for L.
monocytogenes (34-37). In cases where there are 10°-
107 CFU/g-mL microorganisms in a food, food spoilage
becomes noticeable (2). Therefore, in light of this
information and the results obtained from this study,
in case doner samples are highly contaminated,
doner will not be consumed or sold anyway. On the
other hand, if doner kebab samples contain low
levels of pathogenic microorganisms, consuming
small portions of doner and having any of these three
beverages truly proportioned, can prevent foodborne
illnesses. The most dangerous situation can occur
in moderately contaminated doner samples. In
this case, it has been observed that one portion of
Shalgam was determined to reduce L. monocytogenes
and S. enteritidis below the infectious dose when
doner is moderately contaminated (-10* CFU/g). It
should be investigated whether a larger amount of
beverage consumption will be effective to eliminate
the risk of E. coli 0157: H7 completely, which has a
very low infective dose and a high acid adaptation
(38-40), in the case of moderate contamination.

Few studies have been performed to determine
the effect of gastric fluid and food on bacterial
survival. In a study conducted by Koseki et al. (1),

it was determined that SGF has very little effect on
L. monocytogenes; E. coli 0157:H7, and Salmonella
spp. with food (cabbage, tuna fish, hamburgers and
eggs) intake without any beverage. Just and Daeschel
(21) studied the effect of wine in SGF along with baby
food and they determined the high inhibitory effect
on Salmonella typhimurim and a little inhibitory
coli O157:H7. Similarly, this study
demonstrated that consuming beverage with a meal

effect on E.

may protect against some foodborne pathogens such
as S. enteritidis and L. monocytogenes but not against
others such as, E. coli 0157:H7. To our knowledge,
this is the first study to show the effect of beverage
intake with food in a model stomach on pathogens.

Our study has several limitations; only one
factor affecting the viability of the pathogens
was checked and intestinal transit or its adhesive
properties was not tested. Also, a comprehensive
list of all available beverage and doner products
tested,
product lines are limited to tested products only.

has not been generalizations about

In conclusion; the fact that some people, not
everyone, who consumed the contaminated food,
were poisoned during collective food poisoning
cases; suggests that this is due to a difference in
their personal immune system. Food safety of a
popular fast-food such as doner kebab is a worldwide
concern. There is no research on the effect of soft
beverage consumption along with meat products that
causes the main increase in stomach pH resulting in
foodborne diseases. The data obtained in this study
are expected to make an important contribution to
the literature. This research shows that, the type and
the amount of the beverage consumed along with food
can be effective on foodborne illnesses in addition
to the personal immune system. It can be concluded
that consuming coke, ayran and especially shalgam
while eating a suspicious food may decrease the

risk of acute foodborne illness for a healthy person.
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Tiirkiye’de COVID-19 as1 tereddiidii: Bir infodemiyoloji calismasi

Keziban AVCI'

OZET

Amag: Bu calismamin amaci, COVID-19 a1
gelistirme ve asilama calismalar sirasinda Tiirkiye’de
as1 tereddiitlerinin ve asilara yonelik yaygin itirazlarin
temel dayanagi olabilecek asi istenmeyen etkileri, yan
etkileri, zararlan ve giivenligi ile ilgili cevrimici arama

davramslarini incelemektir.

Yontem: COVID-19 asilarina iliskin teredditlerin

kokenleri ve vyaygin endiselere iliskin internet
aramalarinin tespit edilmesi amaciyla 1 Ocak 2020
- 31 Aralik 2022 tarihleri arasindaki Google Trends
(RSV)

belirlenmesi amaclandi. Bu kapsamda, arama sorgusu

verilerindeki goreli arama hacimlerinin
gunlikleri incelendi ve dort ana arama kategorisi
olusturuldu: (1) COVID-19 asilarinin olumsuz etkileri
ve giivenligi ile ilgili genel veya 6zel terimleri iceren
sorgular, (2) COVID-19 asis1 Ureticisinin adin1 veya ticari
kimligini ve giivenligini iceren sorgular, (3) COVID-19
asis1 Ureticisinin adim veya ticari kimligini ve yan
etkilerini iceren sorgular, (4) COVID-19 asis1 ureticisinin
adim veya ticari kimligini ve zararim iceren sorgular.
Son olarak bu farkli arama kategorileri, lilke ve bolgeye

gore RSV acisindan degerlendirildi.

ABSTRACT

Objective: The aim of this study is to examine
online search behaviour related to vaccine adverse
effects, side effects, harms, and safety that can be the
main basis of vaccine hesitancy and common objections
to vaccines in Tirkiye during the COVID-19 vaccine

development and vaccination efforts.

Methods: It was aimed to determine the relative
search volumes (RSV) on Google Trends data from January
1, 2020, to December 31, 2022, in order to identify
internet searches related to the origins of hesitations
and prevalent concerns about COVID-19 vaccines.
Within this scope, search query logs were scrutinized,
and four primary search categories were established:
(1) queries containing general or specific terms related
to the adverse effects and safety of COVID-19 vaccines,
(2) queries containing the name or commercial identity
of the COVID-19 vaccine manufacturer and its safety,
(3) queries containing the name or commercial identity
of the COVID-19 vaccine manufacturer and its side
effects, (4) queries containing the name or commercial
identity of the COVID-19 vaccine manufacturer and its
harm. Finally, these different search categories were

evaluated in terms of RSV by country and region.
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Bulgular: Pandemi suresince, Turkiye’de
koronavirus asisi ile ilgili arama ilgisinde tutarli ve
onemli bir artis oldugu ve bu ilginin istikrarli bir
sekilde yiiksek seviyede devam ettigi gozlemlendi.
Arama sorgularinda zirveler; resmi aciklamalar,
COVID-19 vakalarinin goriilme sikligindaki belirgin
artislar ve as1 gelistirmede dikkate deger ilerlemelerin
duyurulmasi gibi onemli olaylarla ayn1 zamana denk
geldi. COVID-19 asilarinin yan etkileri, istenmeyen
etkileri ve giivenligi ile ilgili RSV egrileri, calisma
sureleri boyunca belirgin dalgalanmalar sergilerken,
COVID-19 asilariyla iliskili potansiyel zararlara iliskin
endiseleri yansitan RSV egrileri genel olarak yukari
yonll bir artis gosterdi. RSV egrilerinin sekli, Bayburt
haric tim illerde dikkat cekici bir benzerlik gosterdi.
Ayrica, cesitli ulkeler ve ilag firmalar tarafindan
gelistirilen asilara yonelik arama ilgisi de benzer bir
model sergiledi. As1 istenmeyen etkilerine ilgi strekli
olarak en yuksek seviyedeydi (%60), bunu yan etkiler
(%39) ve guvenlik endiseleri (%20) izledi. Ayrica,
calisma siiresi boyunca, arama sorgularinin en yiiksek
oldugu ve zirvenin meydana geldigi aralik, sokaga
cikma yasaklarinin kaldirilmasina denk gelen Haziran

2021’de gozlemlendi.
2021°de

zirve goz

Sonug: Haziran arama sorgularinda

kaydedilen ontine alindiginda, arama
davranisin etkileyen baskin faktoriin sosyal risk algisi
olabilecegi distinlilmektedir.

Anahtar  Kelimeler: Cevrimici saglik bilgileri,
infodemi, COVID-19, asi tereddiitii, giiven, as1 tutumu,

yan etki, istenmeyen etki

Results: Throughout the entire pandemic, a
consistent and significant increase in search interest
regarding a coronavirus vaccine was observed in Tirkiye,
persisting at a consistently high level. The occurrence of
peaks in search queries coincided with significant events
including official declarations, prominent increases in the
incidence of COVID-19 cases, and the announcement of
noteworthy advancements in vaccine development. RSV
curves pertaining to adverse events, side effects, and
safety of COVID-19 vaccines exhibited distinct fluctuations
during study time periods, while the RSV curve reflecting
concerns about potential harm associated with COVID-19
vaccines demonstrated an overall upward. The form
of RSV curves exhibited a remarkable resemblance to
all provinces, excluding Bayburt. Moreover, the search
interest in vaccines developed by various countries
and pharmaceutical companies demonstrated a similar
pattern. Interest in vaccine adverse effects was
consistently the highest level (60%), followed by side
effects (39%) and safety concerns (20%). Furthermore, in
the course of the study period, the interval characterized
by the highest magnitude of search queries and the
occurrence of peak values was observed in June 2021,

coinciding with the lifting of curfews.

Conclusion: When considering the peak recorded
in search queries in June 2021, it is thought that the
dominant factor influencing search behavior could be

the societal risk perception.

Key Words: Online health information, infodemic,
COVID-19, vaccine hesitancy, trust, vaccine attitude,

side effect, advers effect

GIRIS

Diinya genelinde 6nemli bir halk sagligi sorunu
olan COVID-19’da asilama, enfeksiyon hastaliklarinin
genelinde oldugu gibi
salginla mucadelede onemli

toplumsal bagisiklik ve

bir strateji olarak

kabul edilmektedir (1). Buna karsin as1 konusunda
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tereddiitlii bireylerden olusan gruplar, bilgi eksikligi,

yanlis bilgilendirme, korku ve givensizlik gibi

psikolojik, sosyokdlturel, cevresel, ekonomik ve
politik nedenlerle asilamaya kars1 cikmaktadir (2,3).
Diinya Saglik Orgiitii'ne (DSO) gore as1 tereddiitii ilk
on kiiresel saglik tehditinden birisidir (4) ve mevcut

olmasina ragmen asiy1 reddetme veya kabul etmede



gecikme olarak tanimlanmaktadir (2). Bu kapsamda asi
tereddiitii; giiven (asiya veya saglayiciya giivenme),
gonil rahatligr (as1 ihtiyacim algilama, asiya deger
verme) ve uygunluk (erisim) gibi bir dizi faktorden
etkilenen bir davramstir.

tereddutlu
asilar veya genel olarak asilama konusunda degisen

As1  konusunda bireyler, spesifik

derecelerde kararsizliklari olan heterojen bir

gruptur (3). Bu grubu olusturan bireylerde asilara,
asiy1
saglik calisanlarina  duyulan

Ureten, denetleyen, dagitan kurumlara ve

guvensizlik; asilar
hakkinda korku ve belirsizlik yaratmayir amaclayan
yanlis bilgilerin varligi; asilar ve asilama onerileri
hakkindaki bilgi eksikliginden kaynaklanan yanilgilar;
dini, toplumsal ve Kkiiltirel tereddiit ve endiseler
gibi ozellikler mevcuttur (5). Bu kapsamda COVID-19
pandemisi sirasinda kiresel olarak as1 tereddutuniin
Sallam (2021) tarafindan

yapilan calismada %23,6 ile en disligii Kuveyt ve %97

arttigi gorilmistir (6).

ile en yiksegi Ekvador’da olmak lizere kiiresel olarak
ortalama %60’1n civarinda bir COVID-19 asis1 kabul
Bununla birlikte COVID-19
as1 kabul oraninin zamanla azaldig1 goriilmistiir (8).
Turkiye acisindan 2023 yili 25 Subat tarihi itibari ile
bir doz as1 yaptiranlarin orani % 93,3 iken ikinci doz

oran bildirilmistir (7).

as1 yaptiranlarin oram % 85,7 olarak gerceklesmistir.
Uciincii doza gelindiginde ise as1 yaptiranlarin sayisin
birinci dozu yaptiranlarin yaklasik yaris1 kadardir (9).

Toplumun COVID-19 asilarina olan ilgisini anlamak
ve asilama cabalarina rehberlik etmek, toplumsal
bagisiklik icin kritik 6neme sahiptir. Buna karsin asi
tereddutu yaygindir ve basarili asilama cabalarinin
oniinde biyiik bir engel teskil etmektedir (10). Bu
kapsamda ozellikle bir hastalik salgim
dijital ve fiziksel ortamlarda yanlis veya yaniltic

sirasinda

bilgileri de iceren cok fazla bilgi anlamina gelen
infodemi bazen as1 tereddutinin de nedeni ya
da tetikcisi olabilmektedir (11,12). “Bilgi salgim”
olarak da kullanilan infodemide belirli bir konuda,
guvenilir olmayan ve buyuk miktarda bilginin cok
siiratli yayilmasi séz konusudur. internet ortaminda
hizla yayilan bilgiler; bilgilendirme amacli iyi niyetle

yayilan yanlis bilgi, kusurlu bilgi (misenformasyon),
yanlis olmasina ragmen kasitli olarak yaniltma amacli
dezenformasyon ya da malenformasyon turiinde bilgi
seklinde olabilmektedir. internet ortaminda ve sosyal
medyada bu tir bilgilerin varligi ve hatta yayginligi,
insanlarin ihtiyac duyduklan guvenilir bilgileri
bulmalarini ve karar vermelerini zorlastirabilmekte,
tereddut yasamalarina sebep olabilmekte ve bazen
de onlarn dogru karardan uzaklastirabilmektedir
(13,14). Ote yandan giiniimiizde ve 6zellikle pandemi
dénemi gibi kisitlamalarin oldugu dénemlerde artan
bir bicimde internetin, toplumun saglik bilgilerinin
(15).

Saglik konusunda ilk bilgi kaynagi internet ve sosyal

onemli bir kaynagi oldugu goriilmektedir
medya oldugunda
gordukleri veya okuduklarindan etkilendikleri, bilgi

dogru olsa dahi bazen yanlis yorumlanabildikleri

ise bireylerin bu ortamlarda

belirtilmektedir. Bu kapsamda sagliga iliskin yanlis
ve sipheli bilginin yayilmasi, etkili halk saglig
miidahalelerini engelleyebilecek, kafa karsikligi,
tereddiit ve glivensizlik yaratabilecektir (12,13).
COVID-19 pandemisi doneminde sosyal medyada
ast konusunda tereddiitli iceriklerin artan goriiniirligi
ve popiilaritesi biiyliyen bir halk sagligi sorunudur
(16).
ragmen as1 tereddiitii Tirkiye’de de artmaktadir
(17).
diizenlemelere ragmen, Tiirkce yayinlanan asi karsiti

Cocukluk cag1 as1 oranlarimin yiiksekligine
Cesitli sosyal medya platformlarinda yasal
icerikler bulunmaktadir (18).

As1  reddi
calismalarda;

veya tereddutiine iliskin yapilan

asimin  yan etkilerinden korkma,
giivenligi konusunda siiphecilik, kisa bagisiklik siiresi,
gereklilik ve etkinligine iliskin olumsuz dusiinceler,
bilgi eksikligi one cikmaktadir. Asi karsiti paylasimlar
icerisinde

ise genellikle kisisel hikayeler,

atfedilen olumsuz saglik etkileri, asi bilesenleri

astya
hakkindaki tartismalar, ilac endustrisine duyulan
guvensizlik, as1 arastirmalarina yonelik elestiriler,
siyasi tartismalar ve komplo teorileri yer almaktadir
(18,19). Ek olarak Turkiye’de az da olsa dini inanclarla
ilgili argimanlar nedeniyle as1 konusunda tereddiit
yasandigi belirtilmektedir (17,18,20).
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Halk sagligi yetkilileri ve saglik politikasina yon
verenler acisindan as1 teredditinin altinda yatan
faktorleri, gelisen yanlis bilgi ortamin1 ve bunun
bireysel saglik kararlar lizerindeki potansiyel etkilerini
anlamak basarili bir asilama programi acisindan
onemlidir. Bu amacla bu calismada; Tiurkiye’de
COVID-19 as1 ve asilama calismalan sirasinda asi
tereddutlerinin ve asiya kars1 yaygin itirazlarin en
basat dayanagi olabilecek asi istenmeyen etkileri,
yan etkileri, zararlan ve giivenligi ile ilgili cevrimici
arama davranislarini incelemek amaclanmistir.

GEREC ve YONTEM

Bu calisma Google Trends verileri temel alan bir
infodemiyoloji calismasidir. Bilgi ile toplumlardaki
hastaliklarin dagiimin1 ve belirleyicilerini inceleyen
bilim olan epidemiyolojinin birlesiminden olusan
enformasyon epidemiyolojisi olarak da adlandirilan
infodemiyoloji; halk sagligi ve kamu politikasina
iliskin bilgilendirme amacli, ozellikle internet gibi
elektronik bir ortamda veya bir toplumda bilginin
dagilimi ve belirleyicileri lizerine yapilan calismalar
ifade etmektedir (12,21). Saglikla ilgili internet
arama davranmisinin analizi, halkin belirli saglik
bilgi
deneyimlerine ve saglikla ilgili niyet ve davranislarina

sorunlarina, kaygilarina, gereksinimlerine,
yonelik farkindaligi ve ilgisine iliskin kritik bilgiler
verebilir (22). Bu kapsamda bu calismada 2023 yili
Ocak ay1 icerisinde; 1 Ocak 2020°den 31 Aralik
2022’ye kadar

verileri analiz edilerek, internet aramalarinda asiyla

olan donemdeki Google Trends
ilgili tereddiitlerin ve yaygin endiselerin kaynagina
yonelik goreli arama hacmi belirlendi. Aramalar icin
dort ana arama kategorisinde giinlik arama sorgusu
Bu kategoriler: (1) COVID-19
asilarinin yan etkileri veya giivenligi ile ilgili genel

verileri incelendi.

veya oOzel terimleri iceren sorgular, (2) COVID-19
asisi Ureticisinin adin1 veya ticari adini ve giivenligini
iceren sorgular, (3) COVID-19 asis1 Ureticisinin adim
veya ticari adim ve yan etkilerini iceren sorgular, (4)
COVID-19 asis1 Ureticisinin adin veya ticari adinm ve
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zaran iceren sorgular kategorisinden olusmaktadir.

Son olarak bu farkli arama kategorileri ulusal
diizeyde ve illere gore goreceli arama hacimleri
(Relative search volume; RSV) acisindan Microsoft
Excel programinda degerlendirildi. COVID-19 asilan
ile ilgili ulusal aramalar icin arama parametreleri
“Turkiye”, “Tum kategoriler” ve “Web aramas1”
olarak belirlendi.

Google Trends web sitesinden alinan arama
verileri, analiz icin “.xlsx” bicimine donusturuldu.
Google Trenddeki 100°lik RSV,

boyunca maksimum arama ilgisini onerirken “0”,

referans donemi

belirli bir terim icin hic arama ilgisi olmadigim
gostermektedir (21,22).
veriler, belirli arama terimlerinin belirli llkelerde ne

Bu acidan elde edilen

kadar popiiler oldugunu gostermektedir.

Her Arama Kategorisiyle iliskili ~Terimlerin

Belirlenmesi

a) COVID-19 asilarinin istenmeyen etkileri veya
glivenligi ile ilgili genel veya 6zel terimleri iceren
sorgular: Arama terimleri belirlenirken en yaygin
kullanilan terimlerin tespiti icin 2 Ocak 2023 saat
20:00’de bir saat acik tutulan bir cevrim ici anket
Facebook, Twetter ve Instagram platformlar araciligi
ile uyguland1. Katiimcilardan “internette COVID-19’a
iliskin aramalarda kullandiklar terimi ya da terimleri”
yazmalan istendi. Gelen cevaplardan sorgunun ilk
bolimiinde kullanilan arama terimi tespit edildi. Bu
kategori icin asagidaki arama terimleri kullanilarak
sorgulama yapildi:

“corona/korona/covid/covid 19/covid/covid-19/
koronavirus/covid 19”+”asis1”+”yan etki”
“corona/korona/covid/covid 19/covid/covid-19/
koronavirus/covid 19”+”asis1”+”allerji”
“corona/korona/covid/covid 19/covid/covid-19/
koronaviris/covid 19”+”as1s1”+”glivenli mi”
“corona/korona/covid/covid 19/covid/covid-19/
koronavirus/covid 19”+”asis1”+”tehlikeli mi”
“corona/korona/covid/covid 19/covid/covid-19/
koronavirus/covid 19”+”asis1”+”zararli m”
b) COVID-19 asis1 Ureticisinin adim veya ticari adim



ve giivenligini iceren sorgular asagidaki terimler
kullanilarak yapildi:
“Biontech/Alman/pfizer/mRNA” + “asis1”+”giivenli
mi”
“Sinovac/Cin/Coronovac/SputnikV/Sputnik”+
asis1”+”guvenli mi”
“Sputnik V/Sputnik/Rus”+“asis1”+”guvenli mi”
“Turcovac/ Turkovak/Turk”+“asis1”+”guvenli mi”
“Oxford/AstraZeneca/Vaxzevria/ingiltere/

NG

isvec”+“asis1”+”giivenli mi”

c) COVID-19 agsis1 ureticisinin adim veya ticari
adim ve yan etkileri iceren sorgular asagidaki terimler
kullanilarak yapildi:

“Biontech/Alman/pfizer/mRNA”+“as1s1”+”yan
etkileri”

“Sinovac/Cin/Coronovac/SputnikV/
Sputnik”+“asi1s1”+”yan etkileri”

“SputnikV/Sputnik/Rus”+“as1s1”+”yan etkileri”

“Turcovac/ Turkovak/Turk”+“asis1”+”yan etkileri”

“Oxford/AstraZeneca/Vaxzevria/ingiltere/

NG

isvec”+“asis1”+"yan etkileri”

d) COVID-19 asis1 ureticisinin adim veya ticari
adim ve zaran iceren sorgular asagidaki terimler
kullanilarak yapildi:

“Biontech/Alman/pfizer/mRNA”+“asis1”+”zararli
m1”

“Sinovac/Cin/Coronovac/SputnikV/
Sputnik”+“asis1”+”zararli m”

“SputnikV/Sputnik/Rus”+“asis1”+”zararli m”

“Turcovac/ Turkovak/Turk”+“asis1”+”zararli m”

“Oxford/AstraZeneca/Vaxzevria/ingiltere/

NG

isvec”+“asis1”+”zararli mi”.

BULGULAR

Arama sorgusu gunluk verilerine dayali olarak
COVID-19 asis1 istenmeyen etkileri ve glivenligi ile
ilgili sorgu tirleriicin oran ve egilimlerin dokiimui Sekil
1’de gosterilmektedir. Bu sekil i¢c doneme ayrilabilir:

100 Pandemi ilani,
Rckombinant = -
_ 2 5 milyon doz Pfizer-
90 COVID-19 agist 4.5 milyon doz Pfizer
klinik deneyler igin BioNTech antlagmast
80 onay: A 50 milyon doz Sputnik 1.7.2021 sokaga
antlagmasi ¢ikma kisitlamalan
70 Sinovac ile 10 milyon [ A kaldinld:
MRNA klinik doz as1 antlagmasi
60 denemeler| basladi (T,[T( k‘i’, s
‘ : i i S TURKOVAC
50 A Rusya, dinyamin 1lk | acil kullamim Bl
- COVID-19 asisimin tescil | onay: .
40 edildigini duyurdu. Cin'in & A
1lk asis: patent onaylandi.
30 £
20
10— warmne Vo A Ny
0
S e = S T o o e e e el s R s s s s s s s s s
agaaaad a Qg aggaa SRS N RS R B S S S S RS RS S
ISy B T == B o B = B o | =1 A A A A A A | AAa A aaaaaaaaaaaaaaaaa
wiow v v wi VoW W s v LT Y Y o Y o Y Y Y L s T SN SR Vo N Y o S Vo
— i o ow S o M= e T v S S = e = e T v E e %S = e
==="corona’korona/covid/covid 19/covid/covid-19/koronavirtis/covid 19"+"ag1s1"+"yan etki"
=="'corona/korona/covid/covid 19/covid/covid-19/koronaviriis/covid 19"+"asi1s1"+"allerji"
"corona’korona/covid/covid 19/covid/covid-19/koronaviriis/covid 19"+"agis1"+"glivenli mi"
"corona’korona/covid/covid 19/covid/covid-19/koronavirus/covid 19"+"as1s1"+"tehlikeli mi1"
="corona’korona/covid/covid 19/covid/covid-19/koronaviriis/covid 19"+"as1s1"+"zararli m1"
Linear ("corona’korona/covid/covid 19/covid/covid-19/koronaviriis/covid 19"+"agi1s1"+"allerji")
Sekil 1. COVID-19 asilarinin istenmeyen etkileri ve givenligi ile ilgili arama terimi RSV’leri
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Ocak 2020-Mart 2021 arasi birinci donem, 2021 Mart
ayindan Ekim ayna kadar ki ikinci donem ve Ekim
2021’den 2022 sonuna kadar ki lctincli donem. Buna
gore ikinci donem haric, calisma suresi boyunca asi
ve “yan etki, alerji, guivenli mi, tehlikeli mi, zararli
m1” terimlerini iceren sorgulamalarda aramalarin
cogu %9 ila %25 arasinda degismistir. ikinci dénemde
ise “zararli m” sorgusu basta olmak Uzere her bes
alt arama kategorisinde de bir artis gorulmis ve 13
Haziran 2021’de aramalar pik yapmis, akabinde yine
birinci donemdeki araligina donmistiir.  Calisma
siiresince “as1 zararli mi” arama terimi ortalamasi %
19’iken diger kategorilerde arama terimi ortalamasi
% 15 civandir.

COVID-19 asist istenmeyen etkileri ve giivenligi ile
ilgili sorgu tirleri icin il diizeyi oran ve egilimlerin
dokumu Sekil 2’de yer almaktadir. Buna gore il
diizeyinde en yiiksek RSV orani “as1 zararli m1” arama

lzmir

Tunceh

Kayser

"'corona’korona/cov

"corona’korona/cov

"corona’korona/cov

‘corona’korona/cov

w—"corona’korona/covid/covid 19/covid

Usak

id/covid 19/covid/covid-1

id'covid 19/covid/covi

id/covid 19/covid/c

id'covid 19covid

teriminde yer almaktadir ve bu terim icin aramalar
Bayburt ilinde aramalarin neredeyse tamamin
olusturmaktadir.

Farkli COVID-19 asilari ile as1 giivenligi terimlerini
iceren sorgu RSV’leri Sekil 3’te yer almaktadir.
Buna gore bu kategoride yapilan aramalarin bes alt
kategori icinde pik noktasi 10 Ocak 2021 tarihidir.
Arama terimi patternleri birbirine benzemektedir ve
ortalamalar yaklasik % 20 civandir.

Farkli COVID-19 asilan ile yan etki terimlerini
iceren sorgu RSV’leri Sekil 4’te yer almaktadir. Sekil
4’te goriildugu gibi arama patternleri bariz sekilde
degismektedir. Arama terimlerine iliskin ortalamalar
yaklasik % 39 civan gerceklesmis ve TURCOVAC icin
yapilan sorgular daha gorunur hale gelmistir. Her bes
alt kategoride de aramalara iliskin tepe degeri 13
Haziran 2021 tarihidir.

|

Zunm

A T = o
= o - = = =
o & = E v 2 YU e
7 2 7 cEx = P
oL 7 | -— =
g s - 8§ =
- 2
d-19/koronaviriis/covid 19"+"as1s1™+"yan ctki'
1d-19/koronaviriis/covid 19"+"asis1"+"allerj”
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Sekil 2. COVID-19 asilarinin istenmeyen etkileri ve giivenligi ile ilgili illere gére arama terimi RSV’leri
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Sekil 3. COVID-19 as1 Ureticisinin ad1 veya ticari ad1 ve giivenligi ile ilgili arama terimi RSV’leri
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Sekil 4. COVID-19 as1 reticisinin ad1 veya ticari ad1 ve yan etkileri ile ilgili arama terimi RSV’leri
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As1Ureticileriveya ticariisimlerine ve zararailiskin
sorgulama sonuclar Sekil 5’te gosterilmektedir. Buna
gore zarara iliskin sorgulamalarin minimum degerinin
%38 ile basladig1 ve siirekli bir yiikselis trendi izledigi
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Sekil 5. COVID-19 as1 ureticisinin ad1 veya ticari ad1 ve zarar ile ilgili arama terimi RSV’leri

TARTISMA

Toplumun her zaman ve ozellikle pandemi
siirecinde, zamaninda ve dogru saglik bilgilerine
erismesi bireylerin sagliga iliskin kararlar acisindan
onemlidir. Bu kapsamda ¢ogu zaman internet, bu tiir
saglik bilgilerinin 6nemli bir kaynag niteligindedir
(8,12,21). internet araciligrile biiyiik veriplatformlan,
hizli bilgi dagitimimi ve kullanicilarin algilarin hem
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etkilemekte hem de yonlendirmektedir. Ayrica halkin
yorumlart ya da yanlis ve yanltic1 bilgiler de bu
platformlara yansimaktadir.

Belirsizlik  diizeyinin  yiiksekligi, izolasyon
kisitlamalari gibi pandemi doneminin ozellikleri goz
online alindiginda COVID-19’un tamimlanmasindan
bu yana internet ve sosyal medya, kullanicilarin alg
ve pandemiye yonelik tutumlarim onemli olciide

etkilemistir. Bu durum internet verilerine dayal



arastirmalart yani infodemiyoloji arastirmalarin
ve hastalik bilgilerini izlemeyi pratik bir yol haline
getirmektedir (23).
COVID-19 as1

sirasinda Turkiye’de as1 teredditlerinin ve asilara

Bu kapsamda bu calismada
gelistirme ve asilama calismalan

yonelik yaygin itirazlarin temel dayanagi olabilecek
as1 istenmeyen etkileri, yan etkileri, zararlan ve
glivenligi ile ilgili cevrimici arama davranislan
incelenmistir.

COVID-19’a kars1 asilama pandemiyi sona erdirme
acisindan onemli bir halk saglig stratejisidir. 2023
yili itibariyle, COVID-19 ile iliskili hastalik, hastaneye
yatis ve olum riskini onemli olclide azaltan etkili cok
sayida asist mevcuttur (24). Ote yandan as1 tereddiitd,
toplumsal bagisikiginin kazanilmas1 ve COVID-19
pandemisinin sona ermesi icin onemli bir engel
niteligindedir. Bu kapsamda son arastirmalar, COVID-
19’a iliskin bilgi eksiklikleri, COVID-19 asilarinin
hizli gelisimi konusundaki endiseler, as1 glivenligi ve
etkinligi ile ilgili yanlis bilgilerin siirekli yayilmasi da
dahil olmak lizere bir dizi faktoriin as1 tereddiitiine
katkida bulunabilecegini diisiindiirmektedir (25,26).
Ozellikle, COVID-19 asilar hakkindaki yanlis bilgilerin
cogalmasinin asi tereddiitii agisindan onemli bir itici
glic olabilecegini ve bunun tersine glivenilir tibbi
bilgilerin varliginin ise toplumsal bagisiklik agisindan
ast  kabulini iyilestirebilecegini  belirtmektedir
(25-27). Bu kapsamda calisma bulgulan, Turkiye’de
pandemi boyunca COVID-19 asisina yonelik bilgi
arama ilgisinin varligin1 ve calisma siiresince yiiksek
kaldigini gostermektedir. Ote yandan 6zellikle
COVID-19 asilarinin zarari, yan etkileri ve giivenligi
gibi terimlere iliskin ylksek arama hacmi aym
asilar  konusunda
Ayrica COVID-19

asilarinin istenmeyen etkileri ve giivenligine iliskin

zamanda Tirkiye nufusunun

endiselerini de yansitmaktadir.
arama davranmislarina yonelik zirveler; kamuoyuna
yetkili makamlarca agiklamalar yapildiginda, vaka
sayis1 onemli Olclide arttiginda veya asi buluslan ve
onaylan duyuruldugunda ve son olarak sokaga cikma
kisitlamalar azaltildiginda goriilmiistdir.

Bulgular pandemi boyunca Tirkiye’de COVID-19

asis1 hakkinda bilgi aramaya yonelik ilginin surekli
olarak yiiksek kaldigim vurgulamaktadir. Ote yandan,
asilarin istenmeyen etkileri ve giivenligi ile ilgili
arama davramsi, Tirk toplumunun as1 giivenligi
konusundaki endiselerini de gostermektedir. Bir
baska ifade ile arama davranmisini cesitli faktorlerin
etkiledigi goriilmektedir. ilk olarak, yetkili makamlar
tarafindan yapilan kamuoyu aciklamalar1 arama

davranislarimi  tetiklemisti.  Resmi  aciklamalar

genellikle
sonuclart ve tavsiyeleri anlamak icin daha fazla

yayinlandiginda, insanlarin sunulan
bilgi aramas1 muhtemeldir. ikinci olarak, COVID-19
vakalarinin sayisindaki onemli artislar, muhtemelen
as1 givenligi ile ilgili artan arama etkinligine yol
acmistir. Artan vaka donemlerinde, insanlar asilarin
potansiyel riskleri ve yan etkileri hakkinda daha
fazla endise duyabilir ve endiselerini gidermek
icin bilgi arayabilir. Ek olarak, as1 kesiflerinin ve
onaylarinin duyurulmasi, asi giivenligine olan ilgiyi
artirmistir. Yeni gelismeler ve onaylar hem heyecan
hem de endise yaratarak insanlarn yeni onaylanan
asilarin glivenlik profilini degerlendirmek icin bilgi
aramaya yonlendirebilir. Son olarak, sokaga c¢ikma
yasaklarindaki degisiklikler de arama davranisim
etkilemistir. Kisitlamalar azaltildiginda, potansiyel
olarak artan sosyal etkilesim ve korunma ihtiyacina
iliskin endiseler nedeniyle bireyler as1 giivenligine
daha fazla ilgi duymaya baslamis olabilir.

Calismanin yapildigi 2020, 2021 ve 2022 yillarina
iliskin arama davranislari; Ocak 2020-Mart 2021 arasi
birinci donem, 2021 Mart ayindan Ekim ayina kadar ki
ikinci donem ve Ekim 2021’den 2022 sonuna kadar ki
ciinci donem olarak lic donemde ele alinabilir. Bu
donemler icinde tiim arama davranislarinin en yogun
oldugu donem asilamanin baslatildigi ikinci donemdir.

Arama davramislarina iliskin ilk zirve DSO’niin
COVID-19 pandemisini ilan etmesi ve rekombinant
COVID-19 asilarinin klinik deneyler icin onaylanmasi
(28) ile aym zaman dilimi olan Mart 2020’de
gerceklesmistir. Bu zirvenin; hastaliga ve asilara
olan ilgi, artan hastalik yikii, hastaligin prevalansi
ve medyada hastaligin artan sekilde yer almasindan
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kaynaklandigin1 dusiiniilmektedir. Agustos 2020’de
ilk COVID-19 asisinin  tescil
edildigini duyurmasi ile arama davramislarinda tekrar

Rusya’nin diinyanin

bir zirve gerceklesmistir. Birinci donemin sonrari
itibari ile Cin’in ilk asisinin patent onayr almasi,
cesitli Ulkeler ile Tirkiye arasindaki as1 anlasmalar
ilginin devamim saglamistir. Uciincii pik ise 13 Ocak
2021 itibanyla gerceklesmistir. Bu tarih araligi ise
Turkiye’nin CoronaVac asisina (Sinovac Life Sciences
Company, Pekin, Cin) acil kullanim izni verdigi (29)
tarihe gelmektedir. Son olarak u¢ yillik calisma
doneminde en cok aramanin yapildigi ve tepe degerin
gerceklestigi donem sokaga cikma kisitlamalarinin
kaldinldig1 2021 Haziran doneminde gerceklesmistir.

Turkiye’de birincil asilamada hem inaktive
BNT162B2 mRNA asilan
kullamlmistir. Inaktive asilar ile iki doz asilamasim

CoronaVac hem de
tamamlayan bireylere Temmuz 2021 tarihi itibari ile
6. ayda bir rapel doz uygulamas1 onerilmistir (29).
Haziran 2021’de yapilan Kabine toplantisinda 1
Temmuz 2021 itibari ile sokaga cikma kisitlamalarinin
tamamen kaldirilacagt kamuoyuna bildirilmistir.
(30). Aramalarda tepe degerin de goriildiigli Haziran
2021 dikkate alindiginda,

algisinin arama davranisin1 yonlendiren basat faktor

tarihi toplumun  risk
olabilecegi diisiinlilmektedir.

Mevsimsel grip asilanyla ilgili yapilan calismalar,
as1 gelistirme ve dagitim ile ilgili kurumlara duyulan
given ve onlarin algilanan yetkinliklerinin as1 olma
kararim1 énemli dlciide etkiledigini gostermistir (5).
Bu kapsamda sekiller incelendiginde Tiirkiye’de asiyr
gelistiren kurumlar acisindan arama davranmslarinin
birbirine oldukca benzer gerceklestigi goriilmektedir.
Literatur, asinin acil kullamim izni kapsaminda
onaylanmasi durumunda insanlarin asi olmaya daha az
istekli olacagim gostermektedir (31). Ancak asilarin
Turkiye’de kullamimlarinin onaylandig1 donemlerdeki
yogun arama ilgisi toplumun saglik okuryazarligina
yonelik istekliliginin de bir gostergesi niteligindedir.

RSV egrilerinin sekli, Bayburt disindaki tim iller
icin ulusal dizeyde benzerlikler gostermistir. Farkl

lkeler ve sirketler tarafindan lretilen asilara yonelik
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arama ilgisi de benzerdir. As1 istenmeyen etkilerine
ilgi surekli olarak yiksekmis (%60), bunu yan etkiler
(%39) ve guvenlik endiseleri (%20) izlemistir.
COVID-19
inaktif asilar, mRNA asilarnn ve adenovirus asilan

pandemisi ile muicadele igin
gelistirilmis ve dinya capinda kullanmilmaktadir.
Aynica COVID-19 asilarimin iyi guvenlik profilleri
gosterdigi  belirtilmektedir. Bu kapsamda ornegin
inaktive edilmis asilarin; %66 oraninda COVID-19’un
onlenmesi, %90 oraninda yogun bakim iinitesine
yatisin onlenmesi, %86 oraninda COVID-19’a bagh
olumlerin onlenmesi ve %86 oraninda hastaneye
yatisin onlenmesinde etkin oldugu bildirilmektedir
(32). Bu kapsamda COVID-19 pandemisi siresince
Tirkiye’de Saglik Bakanlig1 ve diger saglik otoriteleri
asilama calismalarim destekleyen yayinlar
yapmislardir. Ancak yine de dunyadaki ilk COVID-19
asisinin onaylanmasiyla birlikte, asilarin giivenligi ve
etkinligi konusunda endiseler oldugu da bilinmektedir.
Bu kapsamda COVID-19 asilarinin yan etkileri ve
giivenligine iliskin RSV egrileri belirli donemlerde
dalgali COVID-19 asilarinin

zarar RSV egrileri ise yukar yonli dalgali bir seyir

seyirler sergilerken,

izlemistir. Bu kapsamda arastirmanin yapildigi 2020-
2022 donemi boyunca COVID-19 asilarina yonelik
arama davranislarina surekli bir ilgi gorulmektedir.
Bazi arama tiirlerinin (0rnegin {lke diizeyinde
alerji ya da il diizeyinde diisiik aramalarin yapildig
iller gibi) nispeten dusuk oranda gerceklesmesi,
bircok kisinin bilgi ihtiyaclarim karsilamak icin aktif
cevrimici arama yapmadigin1 da gosterebilir.
COVID-19 pandemisi,

genelinde onemli bir halk sagligi sorunu olmus ve

Sonuc olarak; dinya
pandeminin kontrolu icin en etkili onlemlerden biri
olarak asilama stratejileri one cikmistir. Turkiye’de de
as1 calismalan hizla baslatilmis ve asilama oranlarin
artirabilmek icin buylk caba sarf edilmistir. Ancak,
asilama oranlart ve sosyal medyada one cikan baz
olumsuz durumlar dikkate alindiginda as1 karsitligi
ve asi tereddiitii gibi sorunlarin varlig1 da asikardr.
Bu kapsamda calisma sonuclar, Turkiye’de COVID-19
asilarina yonelik cevrimici arama davranislarinin



pandemi siiresince siireklilik sergiledigini ve belirli
donemlerde cesitli etkenlere bagl olarak zirveler
test ettigini gostermektedir. Bulgular, toplumun
asilar hakkinda endiselerini ve bilgi ihtiyaclarim
yansitmakta ve asi giivenligi konusundaki belirli
donemlerde artan ilgi, cesitli faktorlere bagli olarak
sekillenmektedir.

Calismanin  sonuclart ayrica, toplumun asi
glivenligi ve etkinligi konusundaki endiselerinin,
resmi aciklamalar, vaka artislari, as1 buluslan ve
gibi olaylarla

yakindan iliskili oldugunu gostermektedir. Bu nedenle,

kisitlamalarin  kaldirlmasi onemli
saglik otoritelerinin ve kamuoyunu bilgilendirmekle
gorevli kuruluslarin, bu donemlerde ozellikle etkin
bir iletisim stratejisi benimsemeleri ve dogru bilgiyi
halka aktarmalar buyuk onem tasimaktadir.

ARASTIRMANIN SINIRLILIKLARI

Sonuc olarak, bu calisma, COVID-19 asilarina
yonelik toplumun arama davranislarini ve endiselerini
anlama konusunda bir degerlendirme sunmaktadir.
As1 tereddudinu azaltmak ve toplumun asilama
niyetini artirmak igin, saglik kuruluslar ve kamuoyu
bilgilendirmekle gorevli kuruluslar, cevrimici saglik
bilgilerinin elestirel bir sekilde degerlendirilmesini
tesvik etmeli ve guivenilir kaynaklardan bilgi aramanin
onemini vurgulamalidir. Ayrica, as1 givenligi ve
etkinligi konusundaki endiseleri ele almak icin etkili
iletisim stratejileri gelistirmek onemlidir. Bu calisma,
benzer pandemiler veya halk sagligi sorunlar icin
bilgi arama davramslarim anlama ve yonlendirme
acisindan onemli bir temel olusturabilir ve gelecekteki
arastirmalara yol gosterebilir.

Bu calismamin bazi simirliiklan bulunmaktadir. ilk olarak, bulgular Tirkiye’deki arama davranisinin
analizine dayanmaktadir ve Tiirkce yapildigi icin Tiirkiye’de onaylanan ve kullanilan belirli asilara iliskin arama
davramslarim yansitmaktadir. ikincisi, bu sonuclar yalnizca Google arama motoru kullamlarak yiiriitillen arama
sorgulan icin gecerlidir. Google, her ne kadar Turkiye’de yaygin kullanilan bir arama motoru olsa da, burada
aciklanan arama davranisinin diger arama motorlari veya diger platformlar icin nasil oldugunu anlamak amaci
ile yapilacak calismalara da ihtiyac vardir. Uciinciisii, arama temalarini ve kategorilerini belirlemeye yonelik
yaklasimimiz kisith olabilir. Dordincusu, arama hacimleri nufus duzeyinde olcilen toplam arama hacmine
dayandigi icin belirli bir aramay1 gerceklestiren kisi sayisindaki degisikliklerden veya belirli kisiler tarafindan
gerceklestirilen arama sayisindaki artistan veya bazi kisiler tarafindan farkli zamanlarda yapilan benzer arama

sayilarindan ¢evrimici arama davranislarinin hangi oranda ve nasil etkilendigi belirlenememektedir.
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ETiK KURUL ONAYI

* Bu calisma, Etik Kurulu onay1 gerektirmemektedir.

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Determination of the distribution of tick species in cattle in
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ABSTRACT

Objective: Ticks are arthropods found in many
parts of the world that parasitize vertebrates, including
livestock, wild animals, and humans. The distribution of
tick in animals is an issue that needs to be taken into
consideration as it also causes great economic losses.
This study aims to detect ticks in the cattle population

raised in Cankin (province, Tirkiye).

Methods: In this study, tick samples were collected
from 150 cattle between June and October 2022. Tick
samples (n=1196) were identified morphologically using

a stereomicroscope.

Results: All collected ticks were adults, of these
516 (43.1%) were males and 680 (56.9%) females. With
845 (70.7%) specimens Haemaphysalis punctata was
the most prevalent species, followed by Dermacentor
marginatus 120 (10%), R.
The least common tick type was Ixodes ricinus with
4 (0.3%), followed by Rhipicephalus bursa 9 (0.8%),
and Hyalomma marginatum 9 (0.8%). There was a

sanguineus 113 (9.4%).

significant difference in terms of gender distribution

between tick species (p<0.001), which was most

OZET

Amac: Keneler, Dinya’nin bircok yerinde bulunan
ve besi insanlar
da dahil

eklembacaklilardir. Kene popilasyonunun insanlar ve

hayvanlari, vahsi hayvanlar ve

olmak Uzere omurgalilari parazitleyen
hayvanlar arasindaki dagiim, biiyiik ekonomik kayiplara
da yol agmas1 nedeniyle dikkate alinmadir. Bu calisma
Cankiri ilinde yetistirilen sigir popiilasyonunda kenelerin

tespitini amaclamaktadir.

Yontem: Bu calismada Haziran 2022 ile Ekim 2022
tarihleri arasinda 150 sigirdan kene 6rnekleri toplandi.
Keneler bir stereomikroskop kullanilarak morfolojik

olarak teshis edildi.

Bulgular: Toplanan kenenin tamam yetiskin keneler
olup, 516 (%43.1)’s1 erkek, 680 (%56.9)’i disiydi. En
ylksek sikligi Haemaphysalis punctata 845 (%70.7) tipi
keneler olusturmaktadir. Bundan sonra sirasiyla 120 (%10)
Dermacentor marginatus ve 113 (%9.4) Rhipicephalus
sanguineus turl siklikla gorilmektedir. En az goriilen
kene turl 4 adet (%0.3) ile Ixodes ricinus olup, bunu 9
(%0,8) ile Rhipicephalus bursa ve 9 (%0.8) ile Hyalommma
Kene turleri

marginatum tirleri takip etmektedir.
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pronounced in the case of R. sanguineus where 75%
of the specimens were females and 25% males. R.
sanguineus was the most prevalent species in Cardakli
and Yakali; D. marginatus in Budakpinar and Sogluk;
while Hae. puncatata in Eylpozu, Susuz, Kizilibrik,
lipinar, Huylik, and Bozkus District. The most common
ticks in Susuz and Kizilibrik belonged to the genus

Haemaphysalis.

Conclusion: This study contributed to health and
economy by investigating the tick population in cattle.
The distribution of ticks varies according to regions,
climates and livestock activities. Since such studies
have not been conducted in Cankir1 before, we did not
have the opportunity to compare with other studies.
Prioritizing cattle has helped define the tick population
in this region where animal husbandry is developed.
By examining ticks, data was gained regionally in the
fight against tick-borne diseases. In the study, the
distribution of ticks between the Black Sea and Central
Anatolia regions was examined and regional data was

also obtained.

Key Words: Cankir, cattle, tick, Tirkiye

arasinda cinsiyet dagilimi yoniinden anlamli derecede bir
fark gorilmistiir (p<0,001), bu farkliik goriilme sikligi
gozonlinde bulunduruldugunda en belirgin olarak R.
sanguineus turiinde %75 disi, %25 erkek dagilim seklinde
Cardakli ve Yakali’da R.

Budakpinar ve Sogluk’da D. marginatus; Eyiipozii, Susuz,

saptanmistir. sanguineus;
Kizilibrik, lupinar, Hiyik ve Bozkus ilcesi’nde Hae.
punctata’mn en yaygin kene tiirii oldugu belirlendi. Susuz

ve Kizilibrik’da en yaygin tiir Haemaphysalis spp.’dir.

Sonug: Bu calisma sigirlarda kene popilasyonunun
arastinlmasiyla saglik ve ekonomiye katki saglamistir.
Kenelerin  dagiimi  bdlgeler, iklimler,
farklilik

Cankin’da daha once boyle calismalar yapilmadigindan,

hayvancilik

faaliyetleri acisindan gostermektedir.
karsilastirma firsatimiz dogmamistir. Sigirlara  6ncelik
verilmesi hayvanciligin gelismis oldugu bu bdlgede kene
populasyonunun tammlanmasina yardimc  olmustur.
Keneler incelenerek bolgesel olarak, kene kaynakli
hastaliklarla miicadelede veriler kazamlmistir. Calismada
Karadeniz ve ic Anadolu bélgeleri arasindaki kenelerin

dagilim incelenmis ve bolgesel veriler de elde edilmistir.

Anahtar Kelimeler: Cankiri, kene, sigir, Tirkiye

INTRODUCTION

Ticks are arthropods found in many parts of the
world, parasitizing vertebrates, including livestock
wild animal, and humans and can act as vectors
of pathogenic or non-pathogenic microorganisms.
Nowadays, more than 16 tick-borne human diseases
and more than 19 tick-borne diseases of livestock and
pets have been described (1,2). Ixodida consists of
three families, Argasidae [~190], Ixodidae [~714], and
Nuttalliellidae (1). A fourth family, Deinocrotonidae
has been identified in fossil tick samples from amber
deposits in Burma. Ticks have four stages in their life
cycle: egg, larva, nymph and adult. Ticks at all life
stages, with some exceptions, need to have a blood-
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meal (3).

In addition to the pathogens transmitted by
ticks (4) to humans and animals, they also cause
huge economic losses by reducing the development
of animals and reducing productivity of meat and
milk. Ticks are known to transmit diseases such
salmonellosis, listeriosis,

as brucellosis, plague,

Luping-ill, Lyme disease, theileriosis, babesiosis,
anaplasmosis, and Crimean-Congo hemorrhagic fever
(5,6). It is also reported that poisoning and paralysis
caused by ticks in humans and animals also occur in
Turkiye (7).

With the increase in animal importation, there
will be an increase and changes in the tick population

coming to Tirkiye on cattle. Thus, it is possible that



additional infective agents will be introduced to our
country. For this reason, many studies have been
conducted on the infections carried by ticks (8-13).
In this context, it is also important to define the tick
population in animals in Cankiri, Atkaracalar which
has a large lifestock in the northern part of Turkiye,
Cankin. Atkaracalar is located in the transition zone
between the Black Sea and Central Anatolia regions in
terms of both climate and vegetation. Therefore, the
distribution of ticks in this region is also important.
In this study, it is aimed to identify ticks in the cattle
population raised in Cankir province.

MATERIAL and METHOD

Study Area

The population of Cankiri province is approximately
1.2 million. Cankin is a province located in the
Central Anatolia Region of Turkiye. The province,
whose northern districts are in the Black Sea Region,

is surrounded by Karabuk and Kastamonu in the
North, Corum in the east, Kirikkale in the southeast.
Ankara in the south and Bolu in the west. The surface
area of the province is 7.542 km?. Atkaracalar is a
district of Cankirn province. The distance to Cankin
is 105 km. Atkaracalar District of Cankir1 province
is located in the northwest of Cankin. It borders
Kursunlu in the east, Cerkes in the west, Bayramoren
in the north-east, and Orta in the south (Fig 1). The
east-west length of the district is approximately 7
km and the north-south length is 16 km. Its surface
area is 486 km? and its altitude is 1,270 m. (http://
atkaracalar.gov.tr/ilcemizin-cografi-yapisi). From the
center to the South, changes and weakening of the
climate and vegetation are observed. The Cankir
region is covered with bare mountains, and is under
the threat of severe erosion. The main income source
in the region is agriculture and animal husbandry and
breeding.

* Coordinates
7] Lakes
Streams
Districts
Provinces

Figure 1. Study area
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Sample Collection

Tick samples were collected from 150 cattle
between June and October 2022. Morphological
identification of tick samples (n = 1196) was carried
out using the identification keys of Estrada-Pefa et
al. (2004) (14). Ticks were examined with a Leica
MZ16A Stereo microscope (Wetzlar/Germany) and a
Leica S6D Stereo microscope (Wetzlar/GermanyTicks
were removed with a forceps and housed in vials with
96% ethanol. The cattle were selected from Cankir,
Atkaracalar region. Tick samples were sampled
from infested cattle by collecting all ticks during an
examination period of 30 minutes. A random sampling
method regarding the sex and age of the animals was
used.

Statistical analysis

Descriptive statistics of ticks in the study area were
calculated as frequency and percentage. Statistical

SPSS 23.01. Spatial analyzes were performed with
QGIS 3.18.3 and SATScan 9.7 software.

RESULTS

Overall, 1,196 ticks were collected during the
study period and all were adult specimens. Out of
it, 516 (43.1%) were males and 680 (56.9%) were
females. The most prevalent tick species was Hae.
punctata (845, 70.7%), followed by D. marginatus
(120, 10%) and R. sanguineus (113, 9.4%) (Table 1).

The least common tick species was Ixodes
ricinus with 4 (0.3%), followed by R. bursa and
H. marginatum with (0.8%) each. There was a
significant difference in gender distribution between
tick species (p<0.001), with the most pronounced
species being R. sanguineus, where 75% of the
specimens were females and 25% males. However,

no significant relationship was detected between

analysis were performed with the statistical software tick species and gender (Phi=0.221, p>0.05).
Table 1. Distribution of cattle ticks in Cankirn according to species and gender (n=1196)
Gender

Ticks Total (n) Total (%)

Male (n/%) Female (n/%)
Rhipicephalus sanguineus 28/24.8 85/75.2 113 9.4
Rhipicephalus bursa 7/77.8 2/22.2 9 0.8
Haemaphysalis parva 18/33.3 36/66.7 54 4.5
Haemaphysalis sulcata 5/11.9 37/88.1 42 3.5
Haemaphysalis punctata 378/44.7 467/55.3 845 70.7
Hyalomma marginatum 8/88.9 1/11.1 9 0.8
Dermacentor marginatus 70/58.3 50/41.7 120 10
Ixodes ricinus 2/50.0 2/50.0 4 0.3
Total 516 680 1196 100

*Species distributions within tick lineages are presented by line percentage
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In Table 2, tick samples collected from cattle in
Cankirn province were evaluated on a species basis.
The fact that the ticks in the study were collected
more frequently from some regions, made statistical
evaluation difficult. Instead, we evaluated ticks
according to the gender. R. sanguineus in Cardakli
Municipality and Yakali Village; D.

in Budakpinar Village and in Sogluk Plateau;

marginatus

Susuz Village, Kiziibrk Village,
District,

were the most prevalent tick

Eyupoziu Village,

lbpinar Village, Huyuk Village, Bozkus

Hae. punctata
species. In Yakali Village a statistical difference
was found between the female occurrence rates
in R.
(p<0.001). The most common strains in Susuz Village

sanguineus and D. marginatus tick species

and Kizihibnk Village were Haemaphysalis spp.

Table 2. Tick species frequency and gender distribution according to areas in Cankin

Gender
Locality Type Total
Male n (%) Female n (%)
Haemaphysalis parva 5/83.3 1/16.7 6
Sogluk Plateau Haemaphysalis punctata 51/50.0 51/50.0 102
Hyalomma marginatum 0/0.0 1/100.0 1
Total 56/51.4 53/48.6 109
Rhipicephalus sanguineus 23/48.9 24/51.1 47
Cardakli Municipality
Rhipicephalus bursa 7/77.8 2/22.2 9
Total 30/53.6 26/46.4 56
Rhipicephalus sanguineus 4/6.2 61/93.8 65
Yakal1 Village
Dermacentor marginatus 1672.7 6/27.3 22
Total 20/23.0 67/77.0 87
Rhipicephalus sanguineus 1/100.0 0/0.0 1
Haemaphysalis parva 4/25.0 12/75.0 16
Budakpinar Village
Haemaphysalis punctata 1/33.3 2/66.7 3
Dermacentor marginatus 28/60.9 18/39.1 46
Total 34/51.5 32/48.5 66
Haemaphysalis parva 3/15.0 17/85.0 20
Haemaphysalis sulcata 4/10.3 35/89.7 39
Haemaphysalis punctata 67/50.0 67/50.0 134
Eyiipozii Village
Hyalomma marginatum 3/100.0 0/0.0 3
Dermacentor marginatus 2/66.7 1/33.3 3
Ixodes ricinus 2/50.0 2/50.0 4
Total 81/39.9 122/60.1 203
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Table 2 (cont). Tick species frequency and gender distribution according to areas in Cankirn

Haemaphysalis parva 3/42.9 4/57.1 7
Susuz Village Haemaphysalis punctata 23/50.0 23/50.0 46
Dermacentor marginatus 11/52.4 10/47.6 21
Total 37/50.0 37/50.0 74
Haemaphysalis parva 3/60.0 2/40.0 5
Kizihbrik Village Haemaphysalis punctata 133/37.8 219/62.2 352
Dermacentor marginatus 6/60.0 4/40.0 10
Total 142/38.7 225/61.3 367
Haemaphysalis punctata 52/50.0 52/50.0 104
Ihpwnar Village Hyalomma marginatum 4/100.0 0/0.0 4
Dermacentor marginatus 00.0 1/100.0 1
Total 56/51.4 53/48.6 109
Haemaphysalis punctata 44/50.0 44/50.0 88
Hiiyiik Village Hyalomma marginatum 1/100.0 0/0.0 1
Dermacentor marginatus 5/38.5 8/61.5 13
Total 50/49.0 52/51.0 102
Haemaphysalis punctata 8/42.1 11/57.9 19
Bozkus District
Dermacentor marginatus 2/50.0 2/50.0 4
Total 10/43.5 13/56.5 23

*Species distributions within tick lineages are presented by line percentage

Space-time cluster analysis

In this
permutation scan statistic was used without the

study, a retrospective space-time
need for population-at-risk data. Space-time scan
statistic was applied to see if types of ticks collected
were significantly clustered in any particular places
or times. SaTScan was employed to analyze the
clustering (version 9.7. http://www.satscan.org).
Here, a scanning window moving in space and time is
the basic concept. The scanning window is cylindrical
in shape. Its bottom circle’s size corresponds to the
area, while the height corresponds to time (15). The
number of observed and expected cases is calculated

Turk Hij Den Biyol Derg

for each window location and size. When more cases
are observed (O) than expected (E), in the window
a cluster is identified in space and time and its
statistical significance is assessed applying the log-
likelihood ratio (LLR). The corresponding p-value
(p<0.05) is determined through 999 Monte Carlo
replicates. The search was performed using circular
spatial moving windows of variable size (maximum
spatial cluster size: 50% of the study area and 20%).
It is more useful to use variable window size when
there is no a priori information about the size of
the area occupied by the cluster (15). Similarly 20%
to 50% of the study period were evaluated as the
maximum temporal cluster size. The analyzes made



by taking the maximum spatial scan size of 50% and
20% of the study area and the maximum temporal
window size of 50% and 20% were evaluated in detail
(Fig. 2). Four important clusters were identified;
two clusters contained one location (with a radius of
less than 1 km). As a result of space-time analysis,
the largest radius was determined as 8.03 km. This
cluster contained a total of four locations. The
center of the cluster was Susuz Village. The radius
of the other cluster was 6.15 km. This cluster
contained three locations. The center of the cluster
was Yakali Village. Clusters were also identified in

Sogluk Plateau and Cardakli Municipality (Fig. 1).

Analyzes were also performed by setting the
temporal and spatial scan size to 20%. As the size
of the spatial scanning window decreased, it was
determined that there were clusters with a radius of
less than 1 km and the cluster centers approached
each other. Six important clusters were identified;
five clusters contained one location (with a radius of
less than 1 km). As a result of space-time analysis,
the largest radius was determined as 3.67 km. This
cluster contained a total of two locations. The
center of the cluster was Hiyik Village (Fig. 2).
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Figure 2. The detected space-time clusters A) maximum spatial window and maximum temporal window (50%), B) maximum
spatial window and maximum temporal window (20%).
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DISCUSSION

When it comes to animal husbandry in Tirkiye,
cattle and their products constitute an important part
of the economy. Cattle are the source of an industry
that provides great economic returns in terms of
meat, milk and other products. Cattle dominate both
commerce and industry. Any problems that may occur
in cattle and need to be combated are reflected in
our economy as monetary losses (16). Ticks are blood-
sucking parasites that need to be addressed by medical
and veterinary services because they are ectoparasites
and have the potential to carry many bacterial,
Their
in cattle will support the livestock industry and

viral and parasitic agents. identification
reduce economic losses (17,18). Tirkiye is a suitable
country for different types of ticks to live due to the
diversity in climate, vegetation and land structure.

Ten genera and 32 species belonging to the Ixodidae
and Argasidae families have been described in Turkiye
(19). In this study, 1,119 adult ticks belonging to the
Ixodidae were collected from 150 infested cattle,
and 8 species belonging to 5 genera were identified:
R. sanguineus, R. bursa, Hae. parva, Hae. sulcata,
Hae. punctata, H. marginatum, D. marginatus and
I. ricinus. In this study, most ticks belonged to the
genus Haemaphysalis (78.7%) and the least frequent
ticks were Ixodes spp. (0.3%). In Cankin region R.
sanguineus (9.4%) was the most common among the
Rhipicephalus spp. lineage, Hae. punctata (70.7%)
was the most common among the Haemaphysalis
spp. lineage, H. marginatum (0.8%) was detected
in the Hyalomma spp. lineage, D. marginatus (10%)
was detected in the Dermacentor spp. lineage, and /.
ricinus (0.3%) was detected in the Ixodes spp. lineage.

In the previous cattle studies, three types of
Rhipicephalus spp. have been identified in Tirkiye:
R. turanicus, R. sangineus, R. bursa. In Kayseri
region, R. turanicus was the second most common
tick species (20). This species was also the most
common one reported in the study conducted in

the Black Sea and Burdur regions (21,22). In Van
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and Ercis region, R. bursa constituted 25.6%, R.
turanicus 9.8% and R. sanguineus 5.3% of the ticks
collected from cattle (23). In this study, the most
prevalent species in cattle was R. sanguineus. It is
thought that this situation may be related to the
fact that cattle ticks were collected in autumn.
It is known that Haemaphysalis spp. are commonly
found in the autumn months on cattle in Turkiye
(20). In the study conducted in Afyon, Hae. parva,
Hae. sulcata and Hae. punctata were identified
parasitizing cattle (24). In a study conducted Ankara
region, the most prevalent ticks were Hae. parva,
Hae. punctata, and Hae. sulcata (25). In a large-scale
study conducted in Eastern Anatolia of Turkiye, Hae.
parva, Hae. sulcataand Hae. punctatawere identified
(26), while only Hae. punctata has been described in
cattle in the Burdur region (22). In a study conducted
in cattle in the West Aegean Region, Hae. parva was
observed in Izmir, while Haemaphysalis spp. had not
been detected in Aydin and Manisa (27). In Kayseri,
Hae. parva (2.78%) and Hae. sulcata (1.31%) were
found (20). In our study, Hae. punctata (70.7%), Hae.
parva (4.5%) and Hae. sulcata (3.5%) were detected,
respectively. Although Haemaphysalis ticks are
seen in all seasons, these three species were found
to be the dominant species in the autumn months.
The most common Hyalomma spp. species in
cattle in Turkiye are H. marginatum, H. detritum,
H. anatolicum, H. excavatum and H. aegyptium
(28). In the study conducted in Van and Ercis, H.
anatolicum excavatum (8.5%), H.
(4.5%), H. a. anatolicum (4.0%), H.
(2.4%) were found (22).
H. detritum and H. excavatum species have been

marginatum
eagyptium
In Elazig, H. marginatum,

reported at different rates from different districts in
cattle (29).
second most common species in cattle was H. a.

In the study conducted in Kayseri, the

anatolicum (23.53%), followed by H. a. excavatum
(1.14%) and H. detritum (1.96%) (20). Similar to our
study, in Sivas (19.7%) and in Burdur (0.8%), only H.
marginatum was detected in cattle (30,31). In the
study conducted in Afyon, H. marginatum (26.36%),



H. detritum (1.13%), H.
H. anatolicum (0.54%) were found (24). In another

excavatum (0.37%), and

study conducted in the West Aegean region, H.
anatolicum (1.12%), H. excavatum (28.53%), H.
detritum (32.16%), H. marginatum (0.63%), H. rufipes
(0.22%), and Hyalomma spp. (0.08%) were detected
in Manisa; H. anatolicum (0.32%), H.
(14.61%), H. detritum (4.31%), H. marginatum
(33.29%), H. rufipes (0.04%) were detected in Izmir;
H. anatolicum (1.22%), H. excavatum (24.97%),
H. detritum (17.51%), H. marginatum (47.71%)
were detected in Aydin (27) in cattle. In our study,

excavatum

only H. marginatum (0.8%) was detected in cattle.

Dermacentor marginatus is seen in all regions of
Turkiye in cattle, especially in winter and autumn.
Since Dermacentor spp. are cold-resistant species,
they are found in regions with cold climates (32). D.
marginatus (25.2%) and D. niveus (6.9%) were found
to be in cattle in Van and Ercis (23) and D. marginatus
(5.88%) in the Southern Marmara region (33) in
cattle. D. marginatus (2.8%) was found in Sivas (30)
and D. niveus (12.76%) and D. marginatus (0.72%)
were found in Afyon (24) in cattle. In this study,
only D. marginatus (10%) was detected in cattle.

Ixodes species are also among the species
frequently encountered in cattle in Turkiye (34). In
a study conducted in the Southern Marmara region,
it was reported that /. ricinus was common in cattle
(33). In a study conducted on cattle ticks in the West
Aegean region, [. ricinus (0.03%) was detected in
Manisa and in Izmir (5.23%) (27) in cattle. In our study,
only 0.3% of ticks found in cattle were I. ricinus.

In recent years, data obtained from studies in
the field have been integrated into Geographical
Information Systems (GIS) and spatial analysis studies
have begun to increase considerably. Particularly
data visualization, exploratory analysis methods
and modeling applications. Spatial analysis, which
is frequently used in the evaluation of the spatial
epidemiology of epidemic animal diseases (35), has
started to be used frequently in the distribution of
ticks and tick diseases in recent years (36,37). In this

study, the spatial clustering of ticks collected in the
Atkaracalar district of Cankirni was demonstrated.
Findings were shown that some tick species tend
In the
Haemaphysalis

to cluster in certain areas of the district.
identified
spp. tick species were quite dominant. Likewise,

clusters, especially
in the analysis performed when the spatial and
temporal window sizes were reduced, the most
dominant tick species was Haemaphysalis spp.
In this sense, the descriptive statistics obtained
in the study were supported by cluster analysis,
one of the exploratory spatial analysis methods.

The tick species exhibits
spatial implies that their
niches overlap geographically. The likelihood of

occurrence  of
clustering, which
many tick-borne diseases co-infecting livestock
is suggested by the spatial overlaps observed in
the regional distribution of various tick species.

The World Health Organization (WHO) reports
that more than 17% of all infectious diseases are
caused by vectors, and vector-borne diseases cause
more than 700,000 deaths annually (38). Ticks are
extremely important in terms of animal health and
management. Although their species vary according
to vegetation, land structure, climate and seasons,
but
especially cattle, and can cause many bacterial,

they are ectoparasites that affect humans,

viral, and parasitic diseases) (30). Haemaphysalis
spp. could be vectors of Coxiella burnetii, Francisella
tularensis, Listeria monocytogenes, Brucella,
and the CCHF virus. Hyalomma spp. can transmit
Rickettsia, Brucella, Theileria, West Nile virus, CCHF
virus, Coxiella, and Borrelia. Pathogens transmitted
by Rhipicephalus spp. include Rickettsia, Anaplasma,
spp., Ehrlichia,
and Leishmania.
spp.
Borrelia,

Salmonella Haemobartonella,

Babesia, Pathogens transmitted

by Ixodes include Rickettsia, Coxiella,

Anaplasma, F. tularensis, and Babesia.
Pathogens transmitted by Dermacentor spp. are
Rickettsia, Coxiella, are Babesia. The pathogens
transmitted by Dermacentor spp. are Rickettsia, F.
tularensis,

Babesia, L. monocytogenes, Yersinia,
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and Theileria (39). The most common parasites in
domestic animals in Turkey are Babesia, Theileria
and Anaplasma (26). Therefore, domestic animals
are gaining importance in terms of the distribution
infections and public health (28).

integrated

of zoonotic

This necessitates the use of an
strategy in regions where there are several tick
species to combat the spread of diseases carried by
ticks (37). Furthermore, the regional commonalities
in tick vector habitats and clusters suggest the
necessity for additional research to determine
the shared sources of these ticks. Therefore, the

findings of this study offer important information
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prevention and controlling methods for diseases
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In conclusion; ticks are extremely important
in human and animal health as carriers of various
diseases.

In this study, the tick population in

cattle was investigated contributing to health
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Pseudothrombocytopenia Case Report
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ABSTRACT

Pseudothrombocytopenia is a condition in which
platelets are seen in sufficient numbers and aggregated
in the peripheral smear although the platelet count is
low in the complete blood count analysis of the patient.
One of the causes of pseudothrombocytopenia is the
Ethylenediamine Tetraacetic acid (EDTA) anticoagulant
used for routine complete blood count samples. EDTA
has a calcium chelator effect and changes the structure
of the GPIIb/llla integrin complex found in platelets.
The hidden GPIIb epitope is revealed as a result of
the change in the structure of the GPIIb/llla integrin
complex, and antibodies are formed against this epitope.
These antibodies cause platelet aggregation. Due to
aggregation of platelets, complete blood count analysis
may give erroneous results and may be confused with
true thrombocytopenia. Pseudothrombocytopenia is
not a bleeding diathesis, but patients may be subjected
to unnecessary diagnostic procedures and treatments.
This case report was prepared to emphasize the clinical
picture of EDTA-induced pseudothrombocytopenia. In
our case, thrombocytopenia was observed as a result
of the analysis of the EDTA whole blood count sample
taken from the patient who was admitted to the
internal medicine outpatient clinic for routine controls.
Complete blood count analysis over the past three

years also observed thrombocytopenia. It was deemed

OZET

Psodotrombositopeni, hastanin yapilan tam
kan sayimi analizinde trombosit sayisinin dusuk
olmasina ragmen periferik yaymada trombositlerin
yeterli sayida goriilmesi ve kiimelesmesi durumudur.
Psodotrombositopeni nedenlerinden biri, rutin tam
kan sayimi ornekleri icin kullanilan Etilendiamin
Tetraasetik asit (EDTA) antikoagtilanidir. EDTAkalsiyum
selator etkiye sahiptir ve bu etkiyle trombositlerde
bulunan GPIIb/Illa integrin kompleksinin yapisini
degistirir. GPIIb/Illa integrin kompleksinin yapisinin
degismesi sonucunda, gizlenmis olan GPllb epitopu
ortaya cikar ve bu epitopa kars1 antikorlar olusur.
Bu antikorlar nedeniyle trombosit kiimelesmesi

gozlenir. Trombositlerin kumelesmesi nedeniyle
tam kan sayimi analizi hatali sonuc verebilmekte
ve gercek trombositopeni ile karisabilmektedir.
Psodotrombositopeni kanama diyatezi olusturan bir
durum degildir ancak bundan dolay1 hastalar gereksiz
taniyontemlerineve tedavilere maruzkalabilmektedir.
Bu olgu EDTA’ya bagli psédotrombositopeni klinigine
vurgu yapmak icin sunulmaktadir. Olgumuzda,
dahiliye poliklinigine rutin kontrolleri icin basvurmus
EDTA’L1

sonucunda

olan hastadan alinan tam kan sayim

numunesinin  analizi trombositopeni
gorilmustiir. Gecmis Uic sene boyunca yapilmis tam

kan sayimi analizlerinde de trombositopeni oldugu
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appropriate to send a complete blood count sample
from the patient in a citrate tube. In the analysis of the
citrated complete blood count sample obtained from
the patient, it was observed that the platelet count was
normal. A simultaneous peripheral smear was reported

as pseudothrombocytopenia.

Anahtar Kelimeler: Thrombocytopenia,

pseudothrombocytopenia, EDTA, complete blood count

gorilmustir. Hastadan, sitrathi tipe alinan tam kan
sayimi numunesinin gonderilmesi uygun gorulmustur.
Hastadan alinan sitratli tam kan sayimi numunesinin
analizinde, trombosit sayisinin normal oldugu
gorulmustir. Es zamanli yapilan periferik yayma,

psodotrombositopeni seklinde rapor edilmistir.

KeyWords: Trombositopeni, psodotrombositopeni,
EDTA, tam kan sayimi

INTRODUCTION

Thrombocytopenia is a condition in which the
platelet count is below 150,000/pL and is frequently
encountered in daily practice. The grading of
thrombocytopenia is as follows: mild (150,000/
pL-100,000/pL), moderate (99,000/pL-50,000/pL),
severe (<50,000/pL). However, this grading may
change in some exceptional cases such as immune
thrombocytopenia (1). Causes of thrombocytopenia
include increased platelet destruction (disseminated
intravascular coagulation, immune thrombocytopenia),
sequestration  (splenomegaly), decreased bone
marrow  production  (leukemia, = myelophytosis,
aplastic anemia), dilutional conditions (excess fluid
resuscitation). Thrombocytopenia may also occur due
to infections affecting the bone marrow (HIV, Crimean
Congo Hemorrhagic Fever, Hepatitis C, Malaria, EBV)
and drugs (Furosemide, Penicillin, Acetaminophen,
Methotrexate) (2).

Pseudothrombocytopenia is a condition in which
platelets are seen in sufficient numbers and aggregated
in the peripheral smear although the platelet count
is low in the complete blood count analysis of the
patient. Pseudothrombocytopenia is based on various
etiologies including giant platelets, EDTA for the
hemogram sample, platelet satellitism, and cold
agglutinins (3). Giant platelets cannot be counted by
the complete blood count analyzer due to their size
and this can be observed in Bernard Soulier syndrome,
gray platelet syndrome, May-Hegglin anomaly (MYH
9 gene mutation) which are the causes of congenital
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thrombocytopenia (4). Platelet satellitism, platelets
bind to leukocytes in the presence of EDTA and form
rosettes. Therefore, complete blood count analyzers
cannot count platelets. Platelet satellitism is mediated
by IgG-type autoantibodies targeted to Gpllb/llla on
the platelet membrane and Fc gamma receptor Il on
the neutrophil membrane (5). In thrombocytopenia
due to cold agglutinins, platelet agglutination is
independent of anticoagulants. It usually occurs at
4°C and is mediated by IgM autoantibodies directed
to Gpllb/llla (3).

Another cause of pseudothrombocytopenia is
the EDTA anticoagulant used for routine hemogram
samples. Although aggregation is most commonly
reported with EDTA, it can be caused by other
anticoagulants such as citrate, oxalate, and heparin.
Since platelet aggregates are large, the complete
blood count device cannot count platelets. It has been
proposed that EDTA-induced pseudothrombocytopenia
is mediated by autoantibodies of IgG, IgM, and IgA
subclasses formed against the epitope on glycoprotein
IIb/ Illa on the platelet membrane (3). This epitope is
normally hidden in the Gpllb/Illa membrane because
ionized calcium maintains the heterodimeric structure
of the Gpllb/llla complex. Through its calcium
chelating effect, EDTA reveals the epitope hidden in
the Gpllb/llla membrane (6).

CASE

A 67-year-old woman with known hypertension,
diabetes mellitus and coronary artery disease was



admitted to the internal medicine outpatient clinic
of our hospital for routine follow-up. A blood sample
was collected in a tube with EDTA for routine blood
tests. The sample was analyzed with the Sysmex XN-
1000 device in our hospital laboratory. The results
of the complete blood count analysis of the patient
are as follows: Wbc: 8.08x10%/pL, hemoglobin: 14.9
g/dl and platelets: 15x10° /uL. The patient’s sample
was repeated, and the platelet count was 60x10° /
pL. On the 2nd repeat, the sample was incubated
for 30 minutes, and the result was 25x10%/pL.
Thrombocytopenia was observed in the patient’s blood
results since 2019. The result of the peripheral smear
performed in 2019, which was reported as platelets
were sufficient in number and aggregated, was
evaluated. Based on this, it was reported that it would
be appropriate to send the patient’s sample with a
tube with Na-citrate. The platelet count was 195x10?
/uL in the Na-citrated tube sample of the patient. A
peripheral smear sent simultaneously was reported as
pseudothrombocytopenia.

The study was approved by the Ministry of Health
Health Sciences University Diskap1 Yildinm Beyazit
Training and Research Hospital Clinical Research Ethics
Committee (Date: 12.09.2022 and Number: 146/20).

DISCUSSION

It has been proposed that antibodies against the
epitope of the GPIlIb/llla integrin complex in platelets
in the presence of EDTA cause EDTA-associated
pseudothrombocytopenia. Bizzaro et al. discovered

Table 1. Patient’s complete blood count analysis results

that 81.8% of EDTA-related pseudothrombocytopenia
patients had antiplatelet antibodies and 63.6%
had anticardiolipin antibodies in a study on EDTA-
related pseudothrombocytopenia  patients (7).
According to Balcik et al., 25% of patients with
pseudothrombocytopenia had Heparin-Platelet Factor
4 antibody positivity (8).

EDTA-related pseudothrombocytopenia has
been estimated to have a prevalence of 0.1%-
2% in hospitalized patients (9). EDTA used as an
anticoagulant in routine complete blood count samples
has been associated with pseudothrombocytopenia
in the foreground. It may be useful to use citrate,
oxalate, and heparin as anticoagulants. Chaicharoen
et al. showed that samples treated with kanamycin
had higher platelet counts than samples processed
with EDTA (10). Schuff-Werner et al. proved that
magnesium sulfate could prevent aggregation in
EDTA-associated pseudothrombocytopenia (11).
Pseudothrombocytopenia was found to be less common
in samples treated with amikacin versus EDTA,
according to Engelmann et al (12). An alternative
approach is to treat the complete blood count specimen
with kanamycin, amikacin, or magnesium sulfate.

In conclusion, while the precise cause of EDTA-
associated pseudothrombocytopenia is unknown,
autoimmunity and the Gpllb/Illla complex are thought
to be important. In terms of autoimmunity, reported
cases of pseudothrombocytopenia caused by Covid-19
vaccines are encouraging (13-14). The finding that
pseudothrombocytopenia does not occur in Glanzmann
thrombasthenia, a disorder characterized by
quantitative or qualitative abnormalities of the Gplib/

Date WBC 103/pL RBC 10°/pL HGB g/dl Anticoagulant PLT 103/pL
29.07.2019 13.2 4.3 13.1 EDTA 49
01.10.2019 8.3 4.36 13.1 EDTA 57
24.12.2020 8.93 4.49 13.2 EDTA 52
26.06.2021 4.18 4.39 12.8 EDTA 41
31.03.2022 13.77 4.41 13.5 EDTA 7
09.08.2022 8.08 4.12 12.1 Na-citrate 195
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Illa complex, lends support to the Gpllb/llla complex’s
critical role (15). Pseudothrombocytopenia and true
thrombocytopenia can be confused. As a result,
patients may be subjected to unnecessary diagnostic
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Bulasici hastaliklarin sosyal medyada sunumu

Taylan MARAL'

, Mehmet OZDEMIR?

si

OZET
Bulasici hastaliklar, insanlik tarihinin  onemli
bir gercegidir ve her zaman saglik acisindan

buyuk bir tehdit olmustur. Ancak, sosyal medyanin
yayginlasmasiyla birlikte, bulasici hastaliklarin yayilim
ve etkileriyle ilgili bilgi akis1 ve toplumsal tepkiler de
koklu bir donusim gecirdi. Bu yeni iletisim ortamn,
bulasici hastaliklarin  sosyal medya c¢aginda nasil
yiikseldigini, toplumlarin nasil etkilendigini ve bilginin
nasil yayildigim arastirmak i¢in 6nemli bir alan haline
geldi. Bu calismada, bulasic1 hastaliklarin sosyal medya
kullanimiyla olan iliskisi ve yonelimi incelenmektedir.
Sosyal medyanin, bulasici hastaliklar hakkinda dogru
bilgilerin hizli sekilde yayilmasina ve farkindaligin
artmasina nasil katkida bulundugu ele alinirken aynm
zamanda yanlis bilgilerin ve komplo teorilerinin de nasil
yayildigi ve toplumu nasil etkiledigi de tartisilmaktadir.
Bu calismada ayrica saglik otoritelerinin rold, bulasici
hastaliklarla ilgili dogru bilgilerin nasil saglandigi,
panik durumlarinin nasil yonetildigi ve toplumun sosyal
medyadaki tepkilerine de deginilmektedir. Genel olarak
bakildiginda bu calisma, bulasici hastaliklarin sosyal
medya caginda nasil yiikseldigini anlamamiza yardimci

olacak ve toplum sagligi acisindan 6nemli bir konu

ABSTRACT

Infectious diseases are an important fact of
human history and have always been a great threat
to health. However, with the rise of social media,
the flow of information and societal responses to
the spread and effects of infectious diseases have
also undergone a radical transformation. This new
medium of communication has become an important
field for investigating how infectious diseases rise in
the age of social media, how societies are affected
and how information is disseminated. In this study,
the relationship and orientation of infectious diseases
with the use of social media is examined. While
discussing how social media contributes to the rapid
dissemination of accurate information and raising
awareness about infectious diseases, it is also discussed
how misinformation and conspiracy theories spread
and affect society. The study also touches on the
role of health authorities, how accurate information
about communicable diseases is provided, how panic
situations are managed, and society’s reactions
on social media. In general, this study will help us
understand how infectious diseases have risen in the

era of social media and will also evaluate issues such as
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olan bilgi akisi, toplumsal tepkiler ve panik olusumu
gibi konular da degerlendirecektir. Bu konu ve alanla
ilgili yapilmis calismalar bulunmakla birlikte COVID-19,
Ebola, SARS ve MERS gibi salgin hastalik donemlerinin

genel analizi de tek bir baslik altinda degerlendirilmis

information flow, social reactions and panic formation,
which are important issues in terms of public health.
Although there are studies on this subject and field,
the general analysis of epidemic disease periods such as
COVID-19, Ebola, SARS and MERS will also be evaluated

olacaktir. under a single title.
Anahtar  Kelimeler: Bulasic1 hastalik, sosyal Key Words: Infectious disease, social media,
medya, COVID-19, ebola, saglik COVID-19, ebola, health
GIRIS hastaliklar ile sosyal medya arasinda bir etkilesimin
olup olamayacag yoniinde bir sonuca varilmasi ve
Bu calismada, bulasici hastaliklarnn sosyal ~Sonucun anlamlandirnlmasi hedeflenmistir.

medya ile iliskisini incelemek icin literatir taramasi
yontemi kullanilarak yapilmistir. Daha once yapilmis
calismalarin sistemli bir sekilde arastinlip analiz
edilmesini saglayan bir yontem olan literatiir taramasi
yontemiyle, bulasic1 hastaliklarin sosyal medya ile
iliskisi Uzerine daha once yapilmis olan calismalarin
bulgulart incelenmis ve ortak bir cikarim yapilmasi
amaclanmistir.

Literatiir taramasi suireci, elektronik veri tabanlari
ve bilimsel yayinlar izerinde yapilan kapsamli bir
arastirmay1 icermistir. Bulasic1 hastaliklarin sosyal
medya ile iliskisine odaklanan calismalar belirli
anahtar kelimeler ve kriterler kullanilarak taranmistir.
Bu arastirma, oOzellikle Ebola, Akut Solunum Yolu
Yetersizligi Sendromu (Severe Acute Respiratory
Syndrome - SARS), Ortadogu Solunum Yetmezligi
Sendromu (Middle East Respiratory Syndrome - MERS)
ve Koronavirlis Hastaligi (Coronavirus Diseases -
COVID-19) gibi bulasic
yapilmis calismalarn icermektedir. Verilerin analizi,

hastaliklar donemlerinde

her bir calismanin arastirma sorular, yontemleri,

bulgulari ve onerileri lzerinde odaklanmistir.

Calismalardan elde edilen bulgularin ortak noktalar,

farkliiklart ve egilimleri belirlenerek, bulasici

ilk olarak 2013 yiimin sonlan ile 2014 wyili
baslarinda Bati Afrika’da meydana gelen Ebola
salgini, daha etkili bir bilgi agina olan ihtiyaci ortaya
koymustur. Hiyerarsik ve resmilestirilmis komuta
kontrol odakli aglar ile topluluk temelli veya o an
olusan ad hoc* aglarin birlesimi olan hibrid bilgi aglan,
halk sagligi miidahalelerinin gelistirilmesine yardimci
olabilir. Sosyal medya kullanimiyla bu eksiklikler
doldurularak, boyle kiiresel bir endise kaynagi olan
salgina tepki verme konusunda daha onceden tedbirli
ve tepkisel bir yaklasim benimsenebilir. Medya
raporlari icin salginin kisa ve bilinen adi kullanilirken,
yapilan incelemenin sonuclan, geleneksel saha
tabanli gozetim yaklasiminin bir tamamlayicisi olarak
sosyal medya kullaniminin salginin tespiti, hazirlig ve
mudahalesi icin etkili bir gozetim yamt mekanizmasi

sagladigin1 gostermektedir.
Bulgular

Salgin hastaliklar donemlerinde sosyal medya
kullanmim ve etkileri oldukca onemlidir. Sosyal medya,
hizli ve genis kitlelere ulasma potansiyeli sayesinde
salgin hastaliklarla ilgili giincel bilgilerin yayilmasinda
onemli bir arac olmustur. Saglik otoriteleri, haber
kuruluslart ve uzmanlar, sosyal medya platformlarini

“Latince kokenli bir ifade olan “Ad Hoc”, “o an igin” veya “o anda yapilan” anlamina gelir. Genel olarak, ad hoc terimi, 6nceden planlanmamis veya hazirlanmamis
durumlarla ilgili olarak kullamlir. Bir seyin ad hoc olarak yapilmasi, o duruma 6zgii ihtiyaclara veya sorunlara yonelik gecici ve 6zel ¢oziimler iiretmek anlamina gelir.
Ad hoc ayrica bilgisayar biliminde de kullanilan bir terimdir. Burada ad hoc aglar veya ad hoc ag protokolleri, 6nceden planlanmamis ve kurulmamis ag baglantilarina

yonelik gecici ¢coziimleri ifade eder.

Turk Hij Den Biyol Derg



kullanarak salginin nedenleri, belirtileri, onlemler ve
guincel istatistikler gibi bilgileri halka ulastirabilir.
Bu sekilde toplumun genis kesimleri bilgilendirilir ve
farkindalik olusturulur. Salgin donemlerinde sosyal
medya platformlari, insanlarin anlik olarak haberleri
ve glincel bilgileri takip etmelerini saglar. Kullanicilar
sosyal medya iizerinden haber kaynaklarina, saglik
kuruluslarina ve uzmanlara kolaylikla erisebilirler.
Bu da giincel bilgilere daha hizli ve kolay bir sekilde
ulasmay1 saglar. Ancak, salgin hastalik donemlerinde
sosyal medya, yanlis bilgi ve soylentilerin hizla
yayilmasi riskini de beraberinde getirir. Sahte tedavi
yontemleri, komplo teorileri veya yanlis istatistikler
gibi yaniltic1 bilgilerin yayilmas1 onemli bir sorun
olmustur. Bu nedenle, saglikli bilgi kaynaklarina
dayanarak bilincli bir sekilde sosyal medya kullanmak
onemlidir.

Salgin hastaliklar doneminde sosyal medya,
toplumsal destek ve dayanmismayi saglamak icin de
kullamlmistir. insanlar sosyal medya platformlarini
kullanarak birbirlerine moral verme, destek olma ve
dayanisma gosterme imkani bulurlar. Bu da salginin
psikolojik etkileriyle miicadelede onemli bir rol
oynar. Ayrica, sosyal medya salgin donemlerinde viral
kampanyalarin yayilmasi ve bilin¢clendirme icin etkili
bir platform olmustur. Hijyen uygulamalarini tesvik
eden videolar, maskenin onemiyle ilgili gonderiler
veya sosyal mesafe kurallarini vurgulayan paylasimlar
gibi kampanyalar sosyal medyada hizla yayilarak
toplumsal bilinclenmeyi artirabilir.

Genel olarak bulasici ve salgin hastaliklar
donemlerinde kullanimlar ve etkileri benzer ozellikler
SARS, MERS ve COVID-19

salginlan genel bir degerlendirmeye tabi tutulmustur.

gosterdiginden Ebola,

Ebola Salgim

insanlar ve hayvanlar arasinda hastalik salginlari
hakkinda kiresel olarak hizli bir sekilde bilgi yaymay1
amaclayan bir internet tabanli raporlama sistemi olan
ProMED (Program for Monitoring Emerging Diseases)
tarafindanilk veriler islenmeye baslanmistir. Afrika’nin
alt1 bolgesinde kuciik ve izole salginlarin meydana

gelebilecegi bilinmekteydi. Ancak daha 6nce Gine’de
herhangi bir vaka rapor edilmemisti. Mart 2014’te
Kenya’daki The Standard gazetesinde yer alan bir
raporu kaynak gostererek, Gine’nin Guéckédou sinir
koyliinde meydana gelen bilinmeyen bir viral kanamali
ates salginina isaret etmisti. Bu durum endiseleri de
hakli ¢ikardi ve kisa bir sire icinde hastalik salgin
durumuna ulasarak komsu ilkeler Liberya ve Sierra
Leone’yi etkiledi (1).

Bu salgin, Bat1 Afrika’da Ebola salginina dontsmds
ve diinyanin diger bdlgelerine yayilan vakalar ortaya
ctkmistir. Salgin zamanla buyumus ve Afrika’daki genis
niifuslan etkilemis, hatta Amerika’ya ihrac edilmistir.
Bu durum, Diinya Saglik Orgiitii (DSO)’niin 8 Agustos
2014 tarihinde Uluslararas
(2005) kapsaminda Uluslararas1 Saglik Acil Durumu
ilan etmesine yol agmistir (2).

15 Ekim 2014 tarihli DSO Ebola Miidahale Yol
Haritas1 etkilenen yedi
ulkede Senegal,
Leone, ispanya, Amerika) toplam 8.997 dogrulanmis,

Saglik Diizenlemeleri

Durum Raporu’na gore,
(Gine, Liberya, Nijerya, Sierra
muhtemel ve siipheli Ebola virlisii hastalig1 vakasi
bildirilmis ve bu vakalardan 4.493 Kkisi olmustur
(%50’ye yakin bir olim orani). Salgin ayn1 zamanda
saglik calisanlarini da etkilemis olup, 427 dogrulanmis
vaka ve 236 olum (% 55 olum orani1) rapor edilmistir.
Nijerya, Senegal, ispanya ve Amerika gibi iilkelerde,
daha genis ve yogun yayilmasinin oldugu bir iilkeden
ithal edilen yerel yayilma vakalarina dair daha fazla
kamt bulunmaktadir. Hastalik Kontrol ve Onleme
Merkezi (Centers for Disease Control and Prevention
- CDC), Ebola vakalarimin Aralik 2014’e kadar haftada
20.000’e ulasabilecegini tahmin etmistir (3).

Netice itibariyle Ebola salgin1 2014 yilinin Ekim
ayinda pik yapmis, sonrasinda salgin kontrol altina
alinarak vaka sayilarinda dususler gozlemlenmistir.
8 Mayis 2016 tarihinde DSO’niin yayinladigi verilere
gore 11.310 kisinin oldugil, hastaliga yakalanma ve
olim oraninin ise %39.5 oldugu ifade edilmis, son
vakanin da 9 Haziran 2016’da goriildugi ve salginin

sona erdigi bildirilmistir (4).
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Salginin medya degerlendirmelerine de kisaca
bakacak olursak, 2014 yilindaki salginin uluslararasi
diizeyde biiyiik bir haber odagi oldugu ve gerek
cevrimici gerekse cevrimdisi ortamlarda halk arasinda
tartismalara neden oldugunu gormek miimkiinddir.
Savillo ve Gertz, popller ulusal haber yayinlarinda
1.000
belirtirken (5), baz1 arastirmacilar ise uzun yillardir,

yaklasik haber segmenti vyer aldigim
akademisyenler medya kuruluslarinin genellikle panik
olusturan ve medya hevesini tetikleyen somurucu
taktikler

(6). Gecmiste, geleneksel basinin bu siipheli panik

ve sansasyonel kullandigimm  savundular
durumun yayilmasinda rol oynadigi savunulurken, yeni
donemde artik internet ve sosyal medya kuruluslarn
salgin haberleri nedeniyle yogun elestirilere maruz

kalmistir (7).

2. Koronaviriis Kaynakli Salginlar

SARS, MERS ve son olarak gorilen COVID-19
insanlarda solunum yolu enfeksiyonlarina yol acan 3
farkli koronaviristen kaynaklanmis salginlar olarak
karsimiza cikar. Oyle ki, genel olarak COVID-19
olarak bildigimiz hastalik cesitli sekillerde ifade
edilmektedir. Ornegin SARS-COV2, Yeni Koronaviriis
ya da ortaya ciktigi yil olan 2019’u ifade ederek
kullanilan en vyaygin bicimiyle COVID-19 olarak
bilinmektedir (8).

SARS, ilk olarak 2002-2003 yillarinda ortaya ¢ikan
bir salginla iliskilendirilen SARS-CoV virusu tarafindan
olusturulan bir hastaliktir. Bu salgin, Asya’da baslamis
ve bircok llkeye yayilmistir. SARS-CoV, su anda
bilinen SARS vakalarina neden olan tek virustur. 2002-
2004 yillarinda, Siddetli Akut Solunum Yolu Sendromu
Koronavirtisii (SARS-CoV veya SARS-CoV-1) tarafindan
olusturulan (SARS) salgim gerceklesti. Bu salgin,
29 farkli llke ve bolgede 8.000’den fazla insan
enfekte etti ve diinya genelinde yaklasik 774 olimle
sonuclandi. Salgin ilk olarak Kasim 2002’de Cin’in
Guangdong eyaletine bagli Foshan sehrinde tespit
edildi. DSO, salgindan Subat 2003’te haberdar oldu
ve Mart 2003’te kuresel bir uyan yaynladi. Salgin
yaklasik 8 ay siirdii ve DSO 5 Temmuz 2003’te SARS’In
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kontrol altina alindigin1 duyurdu. Ancak, Mayis 2004’e
kadar birkac SARS vakasi daha bildirildi (9).

MERS ise 2012 yilinda Suudi Arabistan’da ortaya
¢ikan bir hastaliktir. MERS-CoV ad1 verilen baska bir
koronaviriis tiriine baglidir. MERS-CoV, insanlarda
siddetli solunum yolu enfeksiyonuna neden olur ve
ozellikle Orta Dogu’da salginlar goriilmistiir. Mayis
2013’te, Uluslararas1 Virus Taksonomisi Komitesi’nin
Koronaviriis Calisma Grubu “MERS-CoV” resmi ad
olarak kabul etti. MERS, Suudi Arabistan basta olmak
uzere cesitli ulkelerde goruldiu ve ozellikle erkekler
arasinda yaygindi. Virlsin bulasma nedenlerinden
biri olarak, pece takan kadinlarin virise maruz
kalma sansinin azalmasi dusunulmektedir (10). MERS
vakalar Urdiin, Katar, Suudi Arabistan, Birlesik Arap
Emirlikleri, Tunus, Almanya, Birlesik Krallik, Fransa ve
italya gibi lilkelerde rapor edildi. Suudi Arabistan, hac
ziyaretleri sirasinda milyonlarca Mislimanin virise
maruz kalma endisesi tasidi. Mayis 2014’te (DSO),
kiiresel MERS vakalarinin artisini izledigini belirtti,
ancak durumun hala bir saglik acil durumu teskil
etmedigini soyledi. Suudi Arabistan, verileri yeniden
inceledikten sonra toplam MERS vakalarini 688’e
revize etti ve olum sayis1 282’ye yikseldi. Bu sire
zarfinda, virlisiin deveden insana bulasabilecegini
Haziran 2015
itibaryla, 1.227 dogrulanmis MERS vakasi ve 449 6lim
bildirilmistir (11).

Aralik 2019’da, Cin’in Hubei eyaletinin Wuhan
sehrinde, SARS ile iliskili yeni bir koronavirus turi
olan SARS-CoV-2 kesfedildi. Bu yeni virus, COVID-19
adi verilen ve diinya genelinde yayilan bir hastaliga

gosteren bir arastirma yayinlandi.

neden oldu. COVID-19, milyonlarca insanin olumiine
yol acan bir pandemi haline geldi (12).

Bu Uc hastalik, solunum yolu enfeksiyonlarina
neden olan uc¢ farkli koronaviriis tarafindan ortaya
¢ikar. Her biri farkli semptomlar, yayilma ozellikleri
ve ciddiyet diizeyine sahip olabilir. Ancak bu lc
hastaligin koronavirlis mikrobu disinda bir ortak
noktasi daha var ki, o da t¢cliniin de internet ve sosyal
medya dénemlerinde ortaya cikmis olmasidir. internet
ve sosyal medya kullamiminin artisina paralel olarak



virlislin de yayilimi artis gosteristir. Bu iki degisken
arasinda dogrusal bir baglilik bulunmamakla birlikte
2002 yilindaki vaka/olim orani ile 2020 tarihindeki
vaka/olim oraninin yiiksekligi dikkat cekicidir.

Salgin Hastaliklar ve Sosyal Medya Kullanim

Web 2.0 terimi,
bulunabildigi, icerik olusturabildigi ve paylasabildigi
bir dizi

icin kullamlan bir terimdir.

kullanicilanin  etkilesimde

web tabanli uygulamalan ifade etmek
Sosyal medyada bu
Sosyal

Uzerinde dijital

Web 2.0 uygulamalarimin bir parcasidir.

medya, kullanicilarin  internet
icerik olusturmasina, paylasmasina ve etkilesimde
bulunmasina imkan taniyan bir platformdur. Bu
platformlar araciligiyla insanlar fotograf, video, yazi,
ses kaydi gibi cesitli icerikleri paylasabilir, begeni ve
yorum alabilir, diger kullamicilarla iletisim kurabilir
ve topluluklar olusturabilir. Sosyal medya ayrica
kullanicilarin belirli ilgi alanlarina sahip kisilerle
etkilesime girmesini saglar. Kullamcilar, arkadaslar,
aile uyeleri, is arkadaslan, sanatcilar, markalar ve
diger topluluk uyeleriyle baglanti kurabilir, onlarin
iceriklerini takip edebilir ve paylasimlarini begenebilir
veya paylasabilir (13).

Sosyal medyanmin bu paylasimcr giicli, dogru
bilginin paylasilmasinda kullamlabildigi gibi, sahte ve
aldatici bilginin de yayilmasinda etkili olabilmektedir.
Ozellikle kriz zamanlarinda yamltici bilginin paylasimi,
insan hayatina da olumsuz yonde etki edebilmektedir.
Her konuda oldugu gibi hastalik konularinda da
insanlar arama motorlan araciligiyla bilgiye ulasmak
isteyebilmektedirler. Bu durumda edinilen bilginin
dogrulugu teyit edilmeden, kaynagi sorgulanmadan
paylasildiginda diger insanlar tarafindan da dogru
kabul edilerek paylasilmasi olasidir.

Sosyal medya uygulamalarinin kullanic1 sayilan
her gecen giin artis gosterirken, bu uygulamalarda
paylasim yapanlarin da oranlarn oldukca yiiksek
seviyede seyretmektedir.

Sosyal medya kullanici

sayllarina da bakilacak olursa, niifus sayisina

oranla en kalabalik Ulkelerin siralamada olduklar

da gorulecekti. Bu acidan nufus artis oranlan

da dikkate alindiginda olas1 kullanici sayilar da
istatistikciler tarafindan tahmin edilmektedir. 2023
yili itibariyle sosyal medya kullanic1 sayilan ilkelere
gore belirlenmis (Sekil 1) ve 2027 yiindaki yaklasik
sosyal medya kullanic1 sayilarn da tahmin edilmistir.
2023 yil1 itibariyle en cok kullaniciya sahip uygulama
Facebook olurken, ikinci sirada video paylasim sitesi/
uygulamasi olan YouTube yer almaktadir. Onlan takip
eden ise WhatsApp ve Instagram olmustur (Sekil 2).
Bilgi
kullamcilar

paylasiminin - yan1 sira sosyal medya,

icin “sosyallesme” arac1 olarak da
kullanmilmaktadir. Bu da sosyal bir varlik olan insanin
ozellikle evden cikamadigr 6zel kriz durumlarinda
basvurdugu 6nemli bir unsurdur. Teknolojinin
gelismesi ve ozellikle internetin yaygin hale gelmesi,
sosyal medya uygulamalariyla birlestiginde paylasim
ve bilgi de paralel olarak artis gostermektedir.
Yakin zamanda yasanan COVID-19 pandemisinde
uygulanan sokaga cikma yasaklar da sosyal medya
uygulamalarinin kullanim alanlarinin artmasin1 da
saglamistir. Sosyal medya uygulamalari (izerinden
en cok paylasim yapilan uygulama YouTube olurken,
onu sirasiyla Facebook, WhatsApp ve Instagram takip
etmistir (Sekil 3).

Sosyal medya uygulamalarn araciligiyla paylasilan
icerikler, kriz zamanlarinda daha fazla ilgi cekerken
paylasim oranlarin1 da artirmaktadir. Salgin hastalik
riskleri, alinmas1 muhtemel tedbirler, yasanan olaylar,
olim ve vaka sayilan da salgin donemlerinde artan
iceriklerin basinda gelmektedir. Bu acidan dikkat
cekilmesi gereken bir konu olarak salgin donemlerinde
sosyal medya kullanimlari ve icerikler, cesitli
kuruluslar tarafindan da dikkatle iizerinde durulan
konulardan olmus ve zaman zaman farkli sekillerde
tammlanmistir.

Yiksel, dijital

tanimlamakta ancak bu kavramin tam olarak dogru

sosyal medyayi medya olarak
bir tanim olmadigin1 da ifade ederken, Tirkiye’de
sosyal medya denildiginde genellikle Twitter’in
akla geldigini belirtir. Ayrica Twitter’in genc ve
olarak kullandig,

orta yas erkeklerin agirlikli

tepkisel ve diirtiisel iceriklerin 6ne ¢iktig1 bir ortam
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China 1,212.38

India 11775
United States
Indonesia

Brazil

Russia

Japan

Mexico
Philippines
Vietnam
Turkey

United Kingdom
Germany
Thailand

France

South Korea
italy

Nigeria

Canada

Bangladesh

Sekil 1. Ulkelere gore sosyal ag kullamcilan- 2023

Facebook 2,958
YouTube

WhatsApp*
Instagram

WeChat

TikTok

Facebook Messenger
Douyin**

Telegram

Snapchat

Kuaishou

Sina Weibo

QQ

Twitter

Pinterest

Number of active users in millions

Sekil 2. Aktif sosyal ag kullanicilari- 2023
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YouTube
Facebook
WhatsApp
Instagram

Facebook Messenger

Twitter
Snapchart
TikTok

Telegram

Sekil 3. En cok paylasim yapilan sosyal aglar- 2023

oldugunun da altim cizer. Bununla birlikte Yiksel,
sosyal medyanin dedikodu ve manipulasyona olanak
sagladig, farkli iceriklere erisebilme imkani sundugu
ve anlik etkilesime sahip oldugunu da vurgulamistir.
Yiiksel ayrica saglik konulu iceriklerin de sosyal
medya lizerinden paylasildigina ve en cok paylasilan
iceriklerin geleneksel medyanin sagladig1 bilgilerden
olustuguna da dikkat cekmistir. Ona gdre sosyal
medya ortamlar1 yani kendi ifadesiyle dijital medya
platformlari, karmasik ve kaotik bir yapiya sahiptir
ve bu ozellik onu manipulatif bir ortam haline
getirmektedir (14).

Salgin dogal olarak insanlarin fiziksel, psikolojik
ve sosyal bozukluk yasamalarina neden olurken
ayn1 zamanda insanlarin gorinmez disman olan
virusler hakkinda endise duymalarina neden olarak
bir bilgi asinligi (infodemic) yaratti. Amerikan Kalp
Dernegi tarafindan 20 Mart tarihinde yayimlanan
“Sosyal medyada koronaviriis haberleri sizi strese
sokuyor mu? Kaygiyla nasil basa cikilir?” adli rapora
sosyal
Uzerindeki bilgi kirliligi ve yiiklenen bilgi yiiziinden

gore, baz medya kullanicilar internet
kayg1 yasamaktadir. Raporda, insanlarin bilgi okuma
sinirlarin1 bilmedigi belirtilmekte ve virisle ilgili

haberleri okuduktan sonra endise yasadiklari, ancak

virisi durdurmak icin yapabilecekleri tek seyin
sosyal mesafe oldugu da ifade edilmektedir. Rapor
ayrica, bu donemin uzaklasma zamam oldugunu,
ancak sosyal izolasyon zamani olmadigin1 ciinki
duygusal destek ihtiyaci olan insanlar oldugunu ve
bu insanlara ihtiyaclarimi karsilamanin tek yolunun
sosyal medya araciligiyla iletisim kurmak oldugunu
onermektedir. Dernek ayrica, “kaygi yonetilebilir ve
sosyal medya dogru bir sekilde kullanildiginda sizi ruh
saglig1 acisindan bir dongiiye sokmak zorunda degil.
Ayrica denge bulmaniza yardimci olabilir” ifadesini
sosyal
medyanin kullanilmasiyla yonetilebilir ve insanlarin
bilgi asinlig1 icinde kaybolan olumlu haberleri fark

kullanmaktadir. Bu kaygi, simrli sekilde

etmelerine de yardimci olacaktir (15).
Bu rapora bir baska calisma da
“Koronaviriisten duyuyorsaniz

benzer
endise yardimci
olacak 10 ipucu” basligiyla, Birlesik Krallik Ulusal
Saglik Servisi (NHS) tarafindan 3 Mart 2020 tarihinde
yayinlanmistir. Bu makalede, koronavirus salginindan
kaynaklanan endiselerle basa c¢ikmak icin insanlara
ipucu anlatilmaktadir.

hedefi, insanlara saglikli bir sekilde endiselerini

verilen 9 Makalenin ana

yonetmelerine yardimci olmaktir. Makalede yer alan
ipuclan sunlardir:
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. Dogru bilgi kaynaklarina giivenin: Resmi
saglik otoriteleri ve giivenilir saglik kuruluslarindan
alinan bilgilere odaklanin.

. Bilgi asintigindan kacinin: Siirekli haber
okumak veya sosyal medyada takip etmek yerine,
belirli bir kaynaktan giincel bilgileri takip edin.

. Kayg1 diizeyinizi belirleyin: Kendinizi suirekli
kaygili hissettiginizde bunu kabul edin ve kaygi
diizeyinizi yonetmek icin adimlar atin.

. Fiziksel sagliginiza dikkat edin: Diizenli
egzersiz yapin, dengeli beslenin ve yeterli uyku alin.
Viicudunuzun saglikli olmasi kaygiyla basa ¢ikmaniza
yardimci olur.
destek
arkadaslariniz veya profesyonel destek saglayan

. Duygusal arayin: Aileniz,
kuruluslarla iletisim kurun. Duygusal destek almak
onemlidir.

. Kaygiyla basa cikma teknikleri kullanin:
Derin nefes alma, meditasyon, rahatlama teknikleri
gibi kaygiy1 azaltan yontemleri deneyin.

. Zihinsel sagliginiza dikkat edin: Kendinize

zaman ayirin, hobilerinizi  yapin, rahatlama
yontemlerini uygulayin.
. Sosyal medya  kullamminmi  sinirlayin:

Surekli sosyal medya kullanmak kaygiy1 artirabilir.

Sosyal medya kullamimimzi sinirlayin ve ihtiyac
duydugunuzda olumlu iceriklere odaklanin.

. Koruyucu onlemleri alin: El hijyenine dikkat
edin, sosyal mesafe kurallarin1 takip edin ve maske
takin. Koruyucu onlemleri almak, kendinizi giivende
hissetmenize yardimci olur.

. ihtiyac duydugunuzda yardim isteyin: Eger
endiseleriniz sizi asar ve basa ¢ikamaz hale gelirseniz,
yardim istemekten cekinmeyin. Saglik profesyonelleri
size yardimci olabilir.
insanlarin  koronavirls

Bu ipuclan, kaynakli

endiseleriyle basa cikabilmeleri ve saglikli bir
sekilde bilgi alisverisi yapmalar icin pratik oneriler
sunmaktadir (16).

Amerika’dan Massachusetts Teknoloji Enstitlisu
(Massachusetts Institute of Technology - MIT) de,

salgin hakkinda bir rapor hazirlamis ve infodemiye

Turk Hij Den Biyol Derg

dikkat c¢ekmistir. 17 Mart 2020’de yayinlanan

medyanin  koronavirlis ‘infodemisi’
baslikli

ile micadele

“Iste sosyal

ile miicadele edebilecegi yontemler”

raporunda, koronaviris infodemisi
etmek icin sosyal medyanin nasil kullanilabilecegi
konusunda bir perspektif sunmaktadir. Raporda,
koronavirus salgin1 sirasinda sosyal medyanin bilgi
yayma, farkindalik olusturma ve dogru bilgiye erisimi
bahsetmektedir.

kolaylastirma  potansiyelinden

Aynica, sosyal medyanin infodemiden etkilenen
insanlara dogru ve giivenilir bilgi saglama, yanlis
bilgilere kars1 miicadele etme ve saglik otoritelerinin
mesajlarim yayma gibi onemli roller Ustlenebilecegi
vurgulanirken, sosyal medyanin topluluklarin bir
araya gelmesini, dayanisma ve destek aglarinin
olusmasin1 saglama potansiyeli oldugu ve bilingli
bir sekilde kullamldiginda

etkili bir arac olabilecegi belirtilmektedir. Raporda

salginla miucadelede
ayrica, sosyal medyanin yanlis bilgi ve komplo
teorilerinin yayilmasina katkida bulunabilecegi riski
de vurgulanmaktadir. Bu nedenle, saglik otoriteleri,
medya kuruluslart ve kullanicilarin sosyal medyay1
dogru bilgi kaynaklarina erisim saglamak ve giivenilir
bilgileri yaymak icin etkili bir sekilde kullanmasi
gerektigi ifade edilmektedir (17). Genel olarak
degerlendirildiginde, sosyal medyanin koronaviriis
salgini sirasinda infodemikle miicadelede onemli bir
rol oynayabilecegini ve dogru, giivenilir ve faydali
bilgi yayma potansiyeli oldugunu vurgulamaktadir.
Sosyal medya ve internet kullaniminin ozellikle
izolasyon doneminde arttigi  dusiiniildiigiinde,
toplumun dikkat algisinin da belirlenmesi ve salgina
yonelik odaklanmanin izlenmesi de onemli bir etken
olarak karsimiza cikmaktadir. Bu baglamda yapilan
cesitli arastirmalar gerek Tirkiye’de gerekse diger
ulkelerdeki toplumun salgina yonelik dikkat surelerini
arastirmislardir. Hu ve digerleri COVID-19’a iliskin
yaptiklan arastirmada dikkat surelerinin Amerika’da
27 giin, Birlesik Krallikta 23 giin, Avustralya’da 22 giin,
Kanada’da 13 giin ve Yeni Zelanda’da 11 giin oldugunu
(18).
Turkiye’de toplumun dikkat siresinin 11

vurgulamaktadir Avalr ise arastirmasinda,

Mart



2020°den 5 Nisan 2020’ye kadar 26 giin oldugunu
ortaya koymaktadir. Elde edilen sonuclar, COVID-19 ile
ilgili onemli gelismelerin, SARS-CoV-2 enfeksiyonuna
sahip hastalarin Cin’de duyurulmasi ve ozellikle
italya ve iran gibi yakin cografyalarda bircok vakanin
aciklanmasi ve dramatik olaylarin medya tarafindan
iliskili
Bu durum ortak cografya ozelinde cogu iilke icin

yansitilmasiyla oldugunu gostermektedir.
benzerlik gostermektedir. Amerika’da ise toplumun
dikkat siiresi, pandeminin ilanindan bu yana hastaligin
yayilmasini onlemek icin uygulanan onlemler ve CDC
gibi federal ve yerel saglik kuruluslarinin halkin
saglikla ilgili konulara farkindaligin1 artirmadaki kritik

roluyle de iliskilendirilmektedir (19).
SONUC

Sosyal temel ozellikleri arasinda

kullanic1 katiimi, etkilesim, paylasim, ag olusturma

medyanin
ve icerik olusturma vyer alir
bireylerin fikirlerini ifade etmelerini, deneyimlerini
paylasmalarini ve toplumla etkilesimde bulunmalarin
saglayarak sosyal baglan giiclendirir.

Bu platformlar,

Sosyal medya,
bir arac olarak kullamlmaktadir.
kullanildiginda,
midahale stratejilerinin gelistirilmesi ve halk saglig

salginlarla miicadelede oOnemli
Dogru sekilde
salginlarin  tespiti, izlenmesi,
egitimi gibi alanlarda biiyiilk faydalar saglayabilir.
Ancak, veri dogrulugu, gizlilik ve gilvenlik gibi
konularin da dikkate alinmas1 gerekmektedir.
Salginlarla miicadelede sosyal medya analitiginin
etkileri olarak hizl tespit, gercek zamanli veri analizi,
bilgi paylasimi, halk sagligi ve egitimi, toplumsal
hareketlilik gibi basliklarda degerlendirilebilir. Sosyal
medya analitigi, salginlarin hizli bir sekilde tespit

CIKAR CATISMASI

edilmesine ve izlenmesine yardimci olur. insanlar
sosyal medya platformlarinda semptomlarini, hastalik
vakalarin1 veya salgina iliskin bilgileri paylasabilir.
Bu bilgiler, saglik otoritelerinin salgini daha erken
bir asamada fark etmelerini saglar ve hizli onlemler
alinmasina katkida bulunur. Ayrica salginla ilgili gercek
zamanli verilerin analiz edilmesine de olanak tanir.
Bu, salginin yayiimini takip etmek, risk bolgelerini
belirlemek ve saglik hizmetlerini yonlendirmek icin
onemli bilgiler saglar. Saglik otoriteleri, sosyal medya
analitigiyle salginin durumunu anlik olarak takip
ederek etkili midahale stratejileri gelistirebilir.

Sosyal medya analitigi, halk sagligi kurumlarina
salginlailgili ihbarlarin yapilmasini ve onemli bilgilerin
hizla paylasilmasini saglar. Vatandaslar, sosyal medya
tzerinden hastalik semptomlarini veya salgina iliskin
endiselerini paylasabilir ve saglik otoriteleri bu
bilgilere aninda yanit verebilir. Bu sayede dogru bilgi
akis1 saglanir ve spekiilasyonlarin oniine gecilirken,
halk saglig1 egitimi ve farkindalik olusturma agisindan
giicli bir platformdur. Salginlarla miicadelede dogru
bilgiye erisim, onlemlerin alinmasi ve hastaligin
yayilmasinin engellenmesi icin hayati oneme sahiptir.
Sosyal medya analitigi, halka dogru bilgilerin
ulastirilmasinda ve yanlis bilgilere kars1 miicadelede
etkili bir rol oynar. Salginlarla micadelede yalan ve
yaniltict haberlerin de bulunmasi bir risk olusturur
ancak yine de yukanda belirtilen degerlendirmelere
ek olarak sosyal medya analitigi, insanlarin
hareketliligi ve etkilesimlerini izleyerek salginin
yayilma potansiyelini degerlendirmeye yardimci olur.
Bu bilgiler, salginin kontrol altina alinmasi icin karar
vericilere yonlendirici olabilir ve kisitlamalarin etkin

bir sekilde uygulanmasina katkida bulunabilir.

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Turk Hijyen ve Deneysel Biyoloji Dergisi

Beklenmedik ve olagan dis1 durumlarda kan temini

Muhsin YILDIRIM!

, Soner YILMAZ?

OZET

Kan hizmet birimleri, olagan donemlerde ihtiyac
duyulan kan bilesenlerinin zamaninda ve yeterli
miktarda temini icin farkli duzeylerde uygulanabilir
planlamalar yaparak calisirlar. Bu planlarin hayata
gecirilebilmesi sistemin strdurdlebilirligi ve
ihtiyacin karsilanmas1 acisindan oldukca oOnemlidir.
(COVID-19)

bankaciligi hizmeti sunan kuruluslara, beklenmedik

Yeni koronaviriis hastaligi sureci  kan
ve olagan disi durumlarla karsilasildiginda kan bileseni
tedarikinde sorun yasanmamasi icin uygulanabilir

planlarin hazirlanmas1 ve bu durumlara yonelik

her daim hazirlk icerisinde olunmas1 gerektigini
gostermistir. Beklenmedik ve olagan disi durumlar
bolgesel, iilkesel ve kitasal farkliliklar gosterebilecegi
gibi bir takim benzerlikler de icerebilir. Bu sebeple
kan bankaciligi hizmeti sunan kuruluslarin planlarin
beklenmedik

ve olagan dis1 durumlan ongorerek hazirlamalan

kendilerine 06zgl karsilasabilecekleri
onemlidir. Beklenmedik ve olagan disi durumlara iliskin
olarak hazirlanacak planlarda kan bagisi kabulii, kan
bileseni stok yonetimi, malzeme ve ekipman tedariki,
laboratuvar testlerinin calisilmasi, personel yonetimi,

kan hizmet birimlerinin kendi aralarinda ve kamuoyu

ABSTRACT

Blood service units work by making applicable
plans at different levels for the timely and adequate
supply of blood components needed in regular periods.
The realization of these plans is crucial in terms of
the sustainability of the system and meeting the
needs. The new coronavirus disease (COVID-19)
process has taught blood banking service providers
that when unexpected and unusual situations occur,
it is necessary to prepare feasible plans and be
prepared for these situations at all times in order to
avoid problems in the supply of blood components.
Unexpected and unusual situations may show regional,
national and continental differences, as well as contain
some similarities. For this reason, it is important
for institutions providing blood banking services to
prepare their plans by anticipating unexpected and
unusual situations that they may encounter. The plans
to be prepared for unexpected and extraordinary
situations should include blood donation process,
blood

and equipment procurement,

component stock management, material

laboratory testing,
communication between

personnel management,

blood establisments and the public, and maintaining
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ile iletisimi ve hemovijilans hizmetlerinin sirdurilmesi
konularina yer verilmelidir. Etkin stok yonetimi ile ilgili
olarak hasta kan yonetimi konusunda farkindaligin
arttinlmas1 da gerekmektedir. Bunun yaninda, kan ve
kan bilesenlerinin hazirlanmas1 ve depolanmasinda
alternatif yontemlerin uygulanmasi ile birlikte tedavi
surecinde transfuzyon alternatiflerinin kullanilmasi da
oldukca onemlidir. Bu kapsamda, eritrosit konsantreleri
ve trombosit konsantrelerinin dondurularak uzun
sureli saklanmasi ve plazmanin liyofilize formda
kullanmlabilmesi, beklenmedik ve olagan disi durumlar
icin hayat kurtarici tedbirler arasindadir. Kan hizmet
birimleri hazirladiklan planlarin uygulanabilirligini ve
ihtiyaca cevap verme durumunu kontrol etmeli, planlar
ortaya cikan yeni durumlar ve gelismeler cercevesinde
giincellenmelidir. Bu derleme, kan hizmet birimlerine
beklenmedik ve

karsilasabilecekleri olagan disi

durumlar ve bu durumlarda yapabilecekleri calismalar

hemovigilance services. It is also necessary to raise
awareness about patient blood management in terms
of effective stock management. In addition, the use
of transfusion alternatives in the treatment process
is also very important, along with the application of
alternative methods in the preparation and storage
of blood and blood components. In this context,
cryopreservation of erythrocyte concentrates and
platlets, and the use of plasma in lyophilized form
are among life-saving measures for unexpected and
unusual situations. Blood establishments should check
the feasibility and responsiveness of the plans they
have prepared, and their plans should be updated
within the framework of emerging new situations and
developments. This review has been prepared with
the aim of giving an idea to the blood establishments
about unexpected and extraordinary situations that

they may encounter and what they can do in these

konusunda fikir vermek amaci ile diizenlenmistir. situations.
Anahtar Kelimeler: Kan hizmet birimleri, stok Key Words: Blood establishments, stock
yonetimi, acil durumlar management, emergencies
uygulanabilir planlarin  hazirlanmas1  gerektigini

GIRIS

Saglik kuruluslarinda tedavi gdérmekte olan
hastalarin tedavi suireclerinde kan ve kan bilesenlerine
ihtiyac duyulabilmektedir. Ihtiyac duyulan kan
bilesenlerinin zamaninda ve yeterli miktarda temini
hastalarin basarili bir sekilde tedavi edilebilmeleri
icin oldukca oOnemlidir. Yeni koronavirlis hastalig
(COVID-19) siireci, kan bankaciligi hizmeti sunan
kuruluslara olagan donemlerdeki kan bileseni
temininin etkin sekilde yurutilmesinin yaninda
beklenmedik ve olagan disi durumlara karst kan
bileseni tedarikinde sorun yasanmamasi icin her

daim hazirlik icerisinde olunmasi gerektigini ve
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ogretmistir. Beklenmedik ve olagan disi durumlara
iliskin yapilacak planlamalar kapsaminda; kan bagis
kabul calismalarinin nasil yiiriitiilecegi, kan bileseni
stok yonetimi ve mevcut stokun etkin yonetilmesine
iliskin alinmas1 gerekebilecek onlemler, malzeme
ve ekipman tedarikinde yasanabilecek sikintilara
yonelik alinacak tedbirler, laboratuvar calismalarinda

yasanabilecek olumsuzluklara iliskin  yapilmasi
gerekenler, personel sikintisi yasanmasi halinde
alinmas1 gereken tedbirler, hizmet birimleri

arasindaki ve kamuoyu ile iletisimin saglanmasi adina

yapilmas1 gerekenler, hemovijilans calismalarinin

sorun yasanmamasi icin yapilmasi gerekenler gibi



konulara yer verilmelidir.

Kan Bagiscilarina iliskin Alinabilecek Tedbirler

Tedavi amacli kullanilan kan bilesenlerinin tek

kaynag1 insandir. Kan bankaciligi hizmeti sunan

kuruluslar olagan donemlerde ihtiyac duyulan
kan bileseni miktarlarin1 karsilayacak yeterlilikte
kan bagis1 almakta ve bunun icin de bir takim kan
bagiscist  kazamm programlar yiriitmektedirler.
Ancak beklenmedik ve olagan dist durumlarda kan
bagislarn azalmakta veya istenilen kan bileseninin
elde edilecegi kan bagiscisi bulunamamaktadir. Bu
durum kan bileseni stokunun kritik seviyelerin altina
inmesine veya stokta ihtiyac duyulan kan bileseninin/
bilesenlerinin temininde sorunlar yasanmasina sebep
olmaktadir.

Salgin  hastaliklar,  bagiscilarin  enfeksiyon
kapma korkusu, gonilli kan bagisi kampanyalarinin
gerceklestirilememesi vs. nedenlerle yeterli miktarda
kan bagisi alinamamasina neden olmaktadir. 2009
yilindaki influenza pandemisi kan bagis sayilarinda
onemli derecede azalmaya sebep olmustur (1).
COVID-19 pandemisi siirecinde kan bagiscist sayisi
ABD’nin  Washington eyaletinde %10-30, Kanada
kan hizmetleri genelinde %30 , orta ve dusuk
gelirli Ulkelerde ise %0.07 ile %44 oraninda azalma
(2,3).

sorumlu olan Tirk Kizilay verilerine gore ise 2019 ile

gostermistir Ulkemizde kan tedarikinden
2020 yillarinda yapilan kan bagis sayilarinda bir dnceki
doneme gore %15 oraninda bir azalma olmustur (4).

Kan bagis1 kabul eden kuruluslarin salgin sartlarinda
kan bileseni ihtiyacim karsilamak icin nasil bir kan
bagisi kazanim programi yiiriitecegi planlanmalidir.
Plan hazirlanirken asagidaki hususlarin géz oniinde
bulundurulmasi onerilmektedir:

- Toplumda bagis yapacak bireylerin endiselerini
ortadan kaldirmak ve kisileri enfeksiyon bulasindan
koruyabilmek icin bir takim onlemler alinmalidir. Bu
kapsamda, salgin hastalikla ilgili semptom gosteren
bagiscilara yonelik triaj uygulamasi yapilarak bu
kisilerin kan bagis merkezine girmesi onlenerek

potansiyel bulasma riski azaltilmalidir (5). Bagis

noktalarinda vyeterli miktarda kisisel koruyucu
donanimlar bulundurulmali ve gerekli hijyen tedbirleri
alinmalidir (6,7). Bagis noktalarinda kalabaliklarin
olusmas1 onlenmeli, mesafe kurallarina uyulacak
tedbirler alinmali ve eger miimkiinse bagis islemi
randevu sistemi devreye sokularak yapilmalidir (8,9).
Sokaga cikma kisitlamalarindan bagis yapacak kisilerin
kisitlamalardan muaf tutulmasi saglanmali, gerekirse
bagiscilarin bagis noktalarina ulasimi saglanmalidir
(10).

- Yeterli miktarda kan bagisi alinamazsa olagan dis
durum etkisini gosterdigi siire boyunca bazi bagisci
secim kriterlerinde esneklige gidilebilir. Ornegin, kan
bagisi yapabilme alt yas sinin 16’ya cekilebilir ya da
bagiscilardan 56 giinde bir kan bagisi kabul edilebilir
(11-14).

Bunun yaninda yeterli miktarda gondlli bagis
alinamazsa hasta yakinlan tarafindan yonlendirilmis
olan bagiscilardan da bagis kabul edilebilir (15, 16) .

- Dogal afetler ile savas ya da teror saldirilarinda
bagisciya ulasabilmek adina bazi ilave tedbirlerin
alinmasi gerekebilmektedir. Bu kapsamda,
etkilenen bolgede kan bagist alinip alinamayacagi
degerlendirilmelidir. Kan bagis1 kabul edilebilecek
(spor
meydanlar) kan bagist alinacag belirlenmeli, etkilenen

sartlar varsa, hangi alanlarda salonlar,
bolgede kan bagisi alinamayacak ise bdlgenin kan
bileseni ihtiyacimin hangi merkezlerce/bolgelerce
karsilanacag1 konusunda hazirlikli olunmalidir. Bu
merkezlerde/bolgelerde artan ihtiyaci karsilamak icin
nasil bir kan bagist kazanim programi yiriitiilecegi gibi
konularda da ayrica planlamalar yapilmalidir (17-21).

- Dogal afetler, terdr saldirilann ve savas gibi
donemlerde yapilan kan bagisi cagrlarina toplum
daha iyi yanit vermektedir. Bu durumlarda kan bagis
kabul calismalart mutlaka ulusal otorite kontroliinde
yuritulmeli, paylasilmak istenen bilgiler kitle iletisim
araclarina (yazili-gorsel medya, sosyal medya)
verilerek toplum yonlendirilmeli, provokasyonlara,
toplumu yanlis bilgilerle yonlendirmeye yonelik
tedbirler alinmalidir (22) .

- Kan bankacilig1 hizmeti sunan kuruluslarin yazilim
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sistemlerine saldirn olmasi veya yazilim sistemlerinin
kullanilamamas1 durumunda ya da uzun sireli olarak
internet hizmeti saglanamamasi gibi durumlarda nasil
hareket edilecegi konusu da yapilacak planlamalar
kapsaminda g6z oOniinde bulundurulmasi1 gereken
noktalardan biridir (23) .

- Uzerinde diisiiniilmesi gereken bir diger konu
nadir bulunan kan gruplarina yonelik ihtiyacin
karsilanmasidir. Nadir kan bagiscis1 fenotipi 1/1000
siklikta gorilmekte olup yuksek frekansli antijen
negatif ve coklu ortak antijen negatif kan gruplan
bu tamim kapsaminda degerlendirilir. Rhnull, Bombay
(Oh) ve Junior (Jr) a- bu tirden kan gruplandir. Bu
kan grubuna sahip olan hastalarin olagan dis1 ve
beklenmedik durumlarda saglik hizmetlerinden
eksiksiz faydalanabilmesi icin ilgili kan grubundan
olan kisilerden olusturulmus bagisci havuzlarinin
olusturulmasi oldukca onemlidir. Bu kisiler olagan
dis1 ve beklenmedik durumlarda kan bagisi yapmaya
davet edilecegi gibi 6nceden bu kisilerden alinan ve
kriyoprezerve edilerek saklanan kan bilesenleri de
kullanima sunulabilir (24-29).

Stok Yonetimine iliskin Alinabilecek Tedbirler

Basari ile yiriitiilen kan bagis1 kazanim programi
olan gelismis ulkelerde bile son yillarda giderek artan
bir kan bagiscisi sikintisindan bahsedilmektedir. Kan,
temini zor bir kaynaktir. ilave olarak her gecen giin
Uretim maliyeti de artmaktadir. Bu nedenlerle, kan
bileseni transfiizyonu yapan saglik kuruluslar kan
bileseni temini yapan kan hizmeti kuruluslarinin
kan bileseni temin sureclerine yapacaklan etkin
stok yonetimi calismalan ile destek olmalidir. Kan
bileseni transfiizyonu yapilan saglik kuruluslarinda
olagan donemlerde maksimum cerrahi kan istem
cizelgelerinin kullamlmasi, kritik stok seviyerinin
tespiti ve yakindan takibi ile hasta kan yonetim
programlarinin uygulanmasi etkin stok yonetiminin
en onemli unsurlandir (30-33).

Bunun yaninda, etkilenen bolgedeki artan ihtiyaci
karsilamak icin elektif cerrahi islemler daha ileri
bir tarihe ertelenmeli, etkilenmeyen bolgelerden
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etkilenen bolgeye ozellikle O grubu Rh negatif
eritrosit konsantresi (EK) ve AB grubu plazma olmak
lzere bilesen transferi saglanmalidir (34).

Beklenmedik ve olagan disi donemlerde kan
bagislarinda yasanabilecek azalma kan bileseni
tedarikini sikintiya disirecegi icin kan bileseni
transflizyonu yapilan saglik kuruluslarinda olagan
donemlerdeki etkin stok yonetimine ilave olarak
baska onlemler alinmasina ihtiyac duyulabilmektedir.
Bu tedbirlerden bazilan sunlardir:

I-Evrensel verici gruptaki kan bilesenlerinin (O
grubu Rh negatif EK), AB grubu plazma, dusuk titreli
O kan grubu tam kan [Low-Titer Group O Whole Blood
(LTOWB) ve A kan grubu plazma kullanimi] kullanimi
yayginlastirilabilir. ikinci Diinya Savasinda Amerika
Birlesik Devletleri (ABD) ordusunda savasan askerlerin
tedavisi icin hastalarin neredeyse tamaminda
kan gruplarina bakilmaksizin “O” grubu tam kan
kullamlmistir. Bu hastalarin bazilarindan nadir de
olsa transfiizyon reaksiyonu bildirimi yapilmistir.
Reaksiyonu gelisen hastalara transfiize edilmis kanlar
incelendiginde anti- A ve anti-B izohemagliitinin
titrelerinin >512 oldugu, agir transfiizyon reaksiyonu
geciren bir hastada kullanilan tam kanda ise anti-A
titresinin >8000 oldugu tespit edilmistir. Bunun
uzerine, Amerikan Ordu Kan Programina icerisindeki
anti-A ve anti-B izohemagliitinin titrelerinin <250
oldugu “Disiik Titreli O Kan Grubu Tam Kan”
dahil edilmistir. LTOWB, Kore ve sonrasinda da
Vietnam savaslarinda glivenli ve yaygin bir sekilde
kullamlmistir (35, 36).

AB grubu plazma temin etmek ve stokta
hazir halde bulundurmak rutin sartlarda dahi zor
olabilmektedir. Bu sorunun ustesinden gelebilmek
icin ozellikle masif transfiizyon gereksiniminde ve AB
grubu plazmaya ulasma imkan1 olmayan durumlarda A
grubu plazmanin giivenli bir sekilde kullanilabilecegi
gosterilmistir (37).

II- Alternatif sartlarda uretilen/saklanan kan
bilesenlerinin (liyofilize plazma, dondurulmus EK,
dondurulmus trombosit konsantresi, sogukta saklanan
bu alanda

trombosit konsantresi, vs.) kullanimi



alinabilecek tedbirlerden digeridir.

Taze donmus plazma (TDP), hemorajik soklu
travma hastalarinin koagiilopatisinin diizeltilmesinde
kullanmlan kan bilesenlerinden en onemlisi ve en
cok kullanmlamdir. Fakat TDP’nin ozellikle hastane
oncesi alanlarda (catisma alanlar, dogal afetler
vb.) kullanimi ve temini oldukca sinirlidir. Bunun en
onemli nedeni elde edilen TDP’nin -18°C veya daha
dusiik 1silarda buzdolabinda saklanma zorunlulugu ve
+37°C’de 10-15
dakika sureyle sicak su (benmari) kazan veya kuru

kullamm asamasindan hemen once

hava sistemi gibi ortamlarda ¢ozdiiriilmesini saglayan

elektronik  cihazlara  gereksinim  duyulmasidir.

Liyofilize plazma, plazmanin bir kisim islemden
gecirilerek sivi kisminin uzaklastinlmas1 ve kalan
kismin toz haline getirilmesi ile elde edilir. Toz haline
getirilmis preperat, ihtiyac duyuldugu kosullarda
(ozellikle hastane oncesi donemde) SF ile dilue edilip
uygulanmak uzere hazir hale getirilir. Liyofilize plazma
bilesenleri, her bagiscidan bir adet hazirlanmis ve
patojen inaktivasyonuna tabi tutulmus halde, Fransa
ve Almanya ordularimin stoklarinda mevcuttur (38-
40).

Kan bilesenlerinin sivi halde raf omrinin sinirli
1-6°C’de
kullanilan antikoagiilan, koruyucu ve ek soliisyona

olmas1 (eritrosit iceren bilesenlerin

gore 21-42 giin, trombositlerin 20-24 derecede 5
giin)
biridir. Eritrosit veya trombositlerin kriyoprotektektif

modern kan bankaciligindaki zorluklardan
ajanlar eklenerek dondurulmasi bu urinlerin daha
uzun siire stoklanmalarina olanak saglamaktadir.
Gliserol ile dondurulan eritrositler -65 derece
altindaki 1sida 10 yil, DMSO(dimetil sulfoksit) ile

dondurulan trombositler -80 derece altindaki 1sida

2 yil saklanabilirler. Eritrositlerin dondurulmasi
nadir bulunan kan gruplarina ait bilesenlerin,
otolog bilesenlerin, alloimmunize hastaya ait
uygun bilesenlerin, intrauterin transfiizyon

amacli bilesenlerin saklanmasina olanak verirken,
trombositlerin dondurulmasi HLA / HPA trombosit
refrakterligi olan hastalara ait uygun bilesenlerin
saklanmasina imkan verir. Ayrica olagan disi ve

beklenmedik durumlara yonelik dondurulmus kan
bilesenleri stoku olusturulmas1 bu donemlerdeki
tedarik riskini azaltabilir (41-43).

Son yillarda yapilan calismalar 1-6°C’de saklanan
trombosit konsantrelerinin de hastalar icin glvenli
2019

ortamda gerceklesen

bir sekilde kullanilabilecegini gdstermistir.
yili itibariyle FDA askeri
yaralanmalarda kullanilmak {izere oda sicakliginda
saklanan  trombosit = konsantrelerine  ulasimin
mimkin olmadig1 sartlarda aktif kanayan hastalarda
kullanilmak (zere ajitasyona tabi tutulmaksizin
1-6°C’de saklanan aferez trombosit konsantrelerinin
kullanimina izin vermistir (44).

Etkin stok yonetimi icin uygulamaya alinabilecek
diger tedbirler arasinda trombosit konsantrelerinin
raf omrinin, bakteri kiltur testleri uygulanarak ya
da patojen inaktivasyonu ile 7 giine kadar uzatilmasi
da bulunmaktadir (45-47).

Taze donmus plazma bilesenleri uzun bir raf mriine
(birkac yil) sahiptir ve bu nedenle stok olusturma ve
muhafaza etme yetenegi hiicresel bilesenlere gore
daha esnektir. Dondurucu kapasitesinin azalmasi,

plazmay1 dondurmak icin personel sikintist vs.
nedenlere bagl olarak 7-40 giinlik bir raf omriine
sahip olan sv1 plazma (hi¢ dondurulmamis) Uretimi

yapilabilir (48).

Malzeme, ve Ekipman Yonetimi - Tedariki

Kan bankaciligi hizmeti sunan kuruluslar olagan
donemlerde yurutmekte olduklan faaliyetler icin
gereksinim duyduklari malzeme ve ekipmanlar ihtiyac
duyduklart miktarda, tedarik surelerini goz oniinde
bulundurarak ve kritik stok seviyeleri belirleyerek
tedarik etmektedirler. Beklenmedik ve olagan disi
donemlerde ekipman ve malzeme tedarikinde sorun
yasanarak hizmetin aksamasinin onine gecilmesi
icin kan bankaciligi hizmeti sunan kuruluslarin bu
durumlara yonelik etkin bir uygulama plani olmalidir.
Bu planlar hazirlanirken asagidaki hususlarin dikkate
alinmasi faydali olacaktir;

- intiyac duyulan kritik malzemeler icin (6rn.; kan
torbasi, tan testi kitleri vs.) son kullanim tarihleri
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g0z onunde bulundurularak kritik seviyedeki stok
miktarlar1 belirlenmelidir. Bunun yaninda tedarikci
firmanin da benzer sekilde stok takibi yaptigi
denetlenmelidir. Ornegin, torba tedariki yapilan
firma 2 aylik ihtiyaca yetecek seviyede stokunda kan
torbas1 bulundurmali, kan hizmeti veren kurulusun
satin alim gorevlileri de firmanin stok durumunu
belirli araliklarla kontrol etmelidir.

- ihtiyac duyulan kritik malzemeler icin coklu
farkli
ulasim

tedarikci tercih edilebili.  Malzemelerin

tedarikcilerden  saglanmasi  malzemeye
konusunda riski azaltacaktir (49).

- Beklenmedik ve olagan dist durumlarda daha
fazla ihtiyac duyulabilecek maske, dezenfektan,
gozlik, koruyucu onlik vb. malzemelere yonelik bir

tedarik plan1 yapilmalidir (50,51).
Personel Organizasyonu

Dogal afet ya da salginlar gibi durumlarda kan
bagis1 kabulii yapan, bilesen hazirlama, bilesen
dagitim, laboratuvar tani testi calismalarinda gorev
alan personel takim olusturularak gorev yaptirilabilir.
Her takimin bir lideri olur ve beklenmedik ve olagan
dis1 donemlerde iletisim takim lideri ile kurulur.
Yapilacak planlamalarda yeterli sayida personelin
bulunmamasi durumunda hizmetin nasil sunulacagina
iliskin hususlara da yer verilmelidir (52, 53).

Hasta Kan Yonetimi

Hasta Kan Yonetimi (HKY), allojenik transfiizyon

CIKAR CATISMASI

gereksinimini ortadan kaldirmaya veya azaltmaya

yonelik birtakim tibbi ve cerrahi yaklasimlan
tanmimlamak icin kullanilan bir terimdir. HKY’nin
odaginda kan ve kan bilesenleri yerine hasta vardir.
Hastanin kendi kanim korumak ve onu hasta icin
yeterli diizeyde tutmak amaclanir, hastanin kan
ve bilesenlerine gereksiz yere maruz kalmasim
hedefler.

HKY’ye gore transfiizyon yalnizca hastanin yararina

engelleyerek kisa surede iyilesmesini
oldugu durumlarda terapétik bir yontem olarak
uygulanmalidir. HKY, 3 temel unsur Uzerine insa
edilmistir: kan hacminin ve eritrosit kutlesinin

optimizasyonu, kan kaybinin en aza indirilmesi
ve hastanin anemiye toleransinin artirilmasi (54).
Kan bankaciligi hizmeti sunan kuruluslarin hasta
kan yonetimi politikalarini hem olagan donemlerde
hem de beklenmedik ve olagan dis1 durumlarda
uygulamalar onerilir (31-33, 55). Boylelikle ozellikle
gereksiz kan bileseni kullammimin onune gecilerek
stok yonetimi ve kaynaklarin uygun kullanimi icin
onemli bir adim atilmis olacaktir.

Kan bankaciligt hizmeti sunan kuruluslarin
beklenmedik ve olagan disi durumla karsilasildiginda
verdikleri hizmetin  kesintiye ugramamasi ve
yasanabilecek olumsuzluklarin en asgariye indirilmesi
icin kendi olanak ve imkanlar olcusinde tavsiye
edilen uygulamalara iliskin gerekli planlamalarin
yaparak her daim hazirlik icerisinde bulunmalan

onerilir.

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Hastanelerin sifir atik yonetim politikalarina kavramsal bir bakis

Oner ONDER'

, Omer GIDER'

OZET

Son zamanlarda, diinya genelinde hastaneler saglik
hizmeti sunarken siirdiiriilebilir cevresel uygulamalarini
gelistirmek ve cevre uzerindeki olumsuz etkilerini
minimize etmek icin onemli adimlar atmaktadir.
Turkiye’de bu kapsamda, 2019 yilinda “Sifir Atik
Yonetmeligi” yayimlanarak, kademeli olarak tiim
kurum ve kuruluslarin 31 Aralik 2022 tarihine kadar,
“Sifir Atk Yonetim Sistemi” (SAYS)’ni olusturmalar,
belgelendirmeleri ve uygulamaya gecmeleri gerektigi
bildirilmistir. 100 yatak ve uzeri saglik kuruluslarimin
bu slirece gecisi tamamlamalan icin verilen siire ise
31 Aralik 2020’dir. israfi 6nlemeye yénelik tam bir
sistem yaklasimi olan “Sifir Atik”, geri donusim ve
yeniden kullanim yoluyla, atiklarin olusumunu kontrol
altina alir; atiklarin azaltilmas1 icin Uretim ve/veya
hizmet sistemlerinin yeniden yapilandirnilmasina ve
iyilestirilmesine odaklanmir. Sifir Atik Yonetmeliginin
yayimlandigi yil ile birlikte, kiresel diizeyde ilk
COVID-19 vakalarinin goriilmesi nedeniyle, saglik kurum
ve kuruluslar salginla miicadelede 6nemli sorumluluklar
Ustlenmistir. Bu nedenle, saglik kuruluslarinin biiyiik
SAYS’a

tamamlamak zorunda kalmistir. Hastane yonetiminin,

cogunlugu gecislerini pandemi siirecinde

ABSTRACT

Recently, hospitals around the world have been
taking important steps to improve their sustainable
environmental practices and minimize their negative
effects on the environment while providing health
services. In this context, in Turkiye, the “Zero Waste
Regulation” was published in 2019 and it was reported
that all institutions and organizations should gradually
establish, document, and implement the “Zero Waste
Management System” (ZWMS) until 31 December
2022. “Zero Waste”, which is a full system approach
to prevent waste, takes the generation of waste
under control through recycling and reuse; it focuses
on restructuring and improving production and/or
service systems to reduce waste. With the publication
of the Zero Waste Regulation, health institutions and
organizations took on important responsibilities in
the fight against the epidemic, due to the first cases
of COVID-19 at the global level. For this reason, the
majority of health institutions had to complete their
transition to ZWMS during the pandemic period.
It is necessary for the hospital management to
implement ZWMS, which will help prevent, reduce,

and recycle waste by including the patient and their
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hastane personeli basta olmak uzere, hasta ve
yakinlarini da kapsayarak atig1 onleme, azaltma ve geri
donustiriilmesine yardimci olacak SAYS’1 uygulamasi
gereklidir. Bu sistemin devamliiginin saglanmasi icin
SAYS

siirekli yerinde kontrol edilerek “Diizeltici Onleyici

politikalarimin  olusturulmasi, uygulamalarin
Faaliyetlerin-DOF” olusturulmasi 6nemlidir. SAYS’in
etkinligi, oncelikle atigin olusumunun Gnlenmesi ile
saglanacaktir. Ayrica atik olusumunun azaltilmasi, geri
donustirilmesi ve geri kazanim cabalarimin basarisi
da bu siirecte onemli rol oynayacaktir. Atigin, birim
bazinda cinsine ve miktarina gore aninda sisteme
islenmesi, takip edilmesi, gecmis yillara ait veriler
ile karsilastinlmasi ve olagandisi atik hareketlerinin
SAYS

artiracaktir. Bu calismanin amaci, saglik kurumlarinda,

sorgulanmasi, politikalarinin etkinligini
heniiz uygulama asamasinda olan SAYS’in, daha iyi
anlasilmasina katki saglayacak kavram ve modellerle
birlikte, saglik personelinin bu konudaki farkindaligini
artirmak, surdurilebilirligi saglayarak sunulan saglik
hizmetinin  kalitesini

gelistirmeye yonelik saglik

yoneticilerine oneriler sunmaktir.

Anahtar Kelimeler: Dogal kaynaklarin korunmas,
geri doniisiim, strdirilebilir gelisme, cevresel saglik,
tibbi atik, atik yonetimi, hastane ekonomisi, cevre
kirliligi

relatives, especially the hospital staff. In order to
ensure the continuity of this system, it is important
to establish ZWMS policies and to create “Corrective
and Preventive Actions-CPA” by constantly checking
the practices on site. The effectiveness of ZWMS will
be primarily ensured by preventing the generation of
waste. In addition, the success of waste reduction,
recycling, and recovery efforts will play an important
role in this process. Processing and monitoring the
waste instantly in the system according to its type
and amount on a unit basis, comparing it with the
data of previous years and questioning the unusual
waste movements will increase the effectiveness of
ZWMS policies. The aim of this study is to increase the
awareness of health personnel on this issue, together
with the concepts and models that will contribute
to a better understanding of ZWMS, which is still in
the implementation phase, in health institutions,
and to offer suggestions to health managers on how
to improve the quality of health care provided by

ensuring sustainability.

Key Words: Conservation of naturel resources,

recycling, sustainable development, environmental
health, medical waste, waste management, hospital

economics, environmental pollutants

GIRIS

Doga; cevreyi kirleten, kendi yapisini bozan
eylemlere, insanlara vb. mutlaka karsiik vermistir
ve vermeye devam etmektedir. Bu duruma “Doganin
geri tepme ilkesi” denir. Dogaya karisan atiklar yok
olmazlar, cevreyi kirleterek canlilara zarar vermeye
devam ederler. Bundan dolayl, dogadan gelen
mesajlari anlamak ve gereken onlemleri almak
onemlidir. Doga ile uyumlu yasamak icin, ornegin

enerji ihtiyaci icin nukleer santral kurmak ve/veya
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fosil kaynaklar tiketmek yerine; yenilenebilir enerji
kaynaklar olan giines, riizgar, gel-git gibi dogal
enerji kaynaklarini kullanmak, tarimda kimyasallan
kullanmak vyerine organik tarim yontemlerini
kullanmak, hem cevre hem de canli sagligin1 korumak
icin onemlidir (1).

Teknoloji ilerledikce, iklimler degismekte, kiiresel
1Isinma artmakta, su kaynaklari azalmakta, tarim
alanlan zarar gérmekte, cevre kirliligi artmakta ve
kaynaklar azalmaktadir. Bunun icin ¢cevre konusunda

ki duyariigin soylemde degil davranisa gecmesi



cevre ve canli sagligi icin hayati 6neme haizdir (2).
Sifir
yayimlanmasi ile beraber, cevreye verilen zararin

iste bu noktada, Atik  Yonetmeliginin

engellenmesi ve siirdirilebilirliginin  saglanmasi
amaciyla, kurum ve kuruluslara da resmi olarak gorev
verilmistir.

Saglik kurum ve kuruluslarindaki yoneticilerin
olusturacagi ve uygulamaya koyacagr “Sifir Atik
Yonetim Sistemi” (SAYS) politikalarinin basarisini
etkileyecek en onemli faktorlerden biriside ‘Calisan
Yesil Davramsidir’.

Calisan Yesil Davranmisi kavrami, ozellikle saglik
kuruluslar hastane

acisindan ele alindiginda,

personelinin, siirdirilebilirligine  olan
katkilari,

farkindaliklar,

cevrenin

cevre dostu yaklasimlar, cevresel

cevresel  hassasiyetleri  olarak
tanimlanmakta ve “Gereklilik Esasina Dayanan Calisan
Yesil Davranmis1” ile “Gondillilik Esasina Dayanan
Calisan Yesil Davranis1” olarak ikiye ayrilmaktadir.
Saglik personelinin gonilli olarak da sergiledigi,
SAYS politikalarina aktif bir sekilde katilimi, bicimsel
“Orgiitsel ~ Vatandaslik”

davramislaridir. SAYS politilarinin basarisi icin, saglik

olmayan  davramslan
personelinin bicimsel olan gorevlerin disinda, cok daha
fazla katkisina, katilimina, vb. “rol dis1 davranmsina”
ihtiyac duyulacak, dolayisi ile orgiitsel vatandaslik
kavrami SAYS politikalarinin basarisin1 etkileyecektir
(3, 4). Ornegin saglik personelinin, hastanin cam
atigim plastik atik biriktirme kutusuna attigim
gordiigiinde hastayi bilinglendirmesi, lizumsuz yanan
15181 sondlirmesi, bos yere akan muslugu kapamasi,
yetki alam disinda tespit ettigi yanlis uygulamalan
ve olumsuzluklan ise yonetime bildirmesi sayilabilir.

Bu kapsamda, insanlar ile birlikte tum canlilarin
yasam kaynagi olan doganin korunmasi ve dogal
kaynaklarin etkili ve verimli kullanilmas1 insanligin
en temel gorevi olmalidir. Yapilan bu calisma ile
saglik kurumlarinda, heniiz uygulama asamasinda
olan SAYS’1n, daha iyi anlasilmasina katki saglayacak
“Surdurulebilirlik”, “Dongisel Ekonomi”,  “Yesil
Hastane”, “Sifir Atik” ve “Tibbi Atik” kavramlarini
modellerle birlikte,

aciklayarak ve uygulanan

ilgili mevzuat hakkinda da bilgi verilerek saglik
personelinin bu konudaki farkindaligim1 artirmak,
stirduriilebilirligi saglayarak sunulan saglik hizmetinin
kalitesini gelistirmeye yonelik saglik yoneticilerine
onerilerde bulunmak amaclanmistir.

KAVRAMSAL CERCEVE
Siirdiiriilebilirlik Kavram

Surdurulebilirlik terimi, 1972 de Stockholm’de
dile
kullanilmis ve giinlimiize gelmistir. Siirdirilebilirligin

yapilan Cevre Konferansinda getirilmis,

temel felsefesi; “Dogal cevre bize atalarimizdan
miras kalmadi, biz onu cocuklarimizdan odiing aldik”
slogamdir.  Dinyarmzdaki teknolojik gelismeler,
tiuketim, surekli genisleyen ekonomik faaliyetler,
artirmakta, bu durum

cevreye verilen zaran

zaruri olarak “Surdurulebilir Kalkinma” kavrami
ortaya cikarmaktadir. “Ortak Gelecegimiz” olarak
“Strdurilebilir

adlandinlan Brundtland Raporu,

Kalkinma”y1 “Gelecek kusaklarin gereksinimlerini
karsilama olanaklarin1 ellerinden almadan, simdiki
kusagin gereksinimlerinin karsilanabildigi gelisme
sureci” olarak tamimlamaktadir (5, 6).

“Orgiitlerde

Siirdiiriilebilirlik” kavramini; “Orgiitsel basan icin

Klein ve Huffman Cevresel
orgut icerisinde bireysel ve ortaklasa hareket ederek
dogal

etmek ve cevre uzerindeki olumsuz etkileri minimize

kaynaklarin verimli kullanimin1 maksimize
etmek” olarak tammlanmistir (3).

Diinyanin dort bir yanindaki saglik tesislerinin
daha
kurduklar ve birlikte calistiklar1 “Kuresel Yesil ve
Saglikli Hastaneler” “Global Green and Healthy
Hospitals” ag1 (75 ulkede yaklasik 60000 hastane ve

1500 temsilci Uye),

saglikli ve siirdurilebilir bir diinya icin

saglik sektoriiniin daha fazla
siirdiiriilebilirlik ve cevre sagligini ele almasi ve tesvik
etmesi icin birbiriyle baglantii 10 hedeften olusan
kapsamli bir cerceve sunarak, saglik kuruluslarinin
uygulamasi gereken eylem plani ortaya koymuslardir.
Hastanelerin ilk once iki veya ¢ hedefe odaklanarak
planm daha
diger hedeflere ulasmak i¢in adim adim adeta rota

uygulamaya baslamalarinin, sonra

Turk Hij Den Biyol Derg

227



228

planlamasi yapmalari gerektigini ortaya koymuslardir.
Bu hedefler; liderlik, kimyasallar, atiklar, enerji, su,
toplu tasima, gida, ilaclar, binalar, satinalma seklinde
siralanmaktadir.

Hastane yoneticileri, yesil ve saglikli yonetim
politikalarn gelistirmeli, cevre sagligina oncelik
vererek liderlik destegi gostermelidirler. Hastane
personeli arasinda da cevre okuryazarligi tesvik
edilmelidir. Cabbar ve Ozcan’a gore Cevre
okuryazarligi/ ekolojik okuryazarlik; “ekosistemler
uzerindeki insan etkilerini anlayan kisidir.” Cevre
okuryazarliginda, farkindalik artik eyleme/davranisa
donusmeye baslamistir.

Saglik sektorii, gidadan kimyasala, plastikten
elektronige cok cesitli Giriinler satin almaktadir. Yesil
satinalma politikalarinin uygulanmasi, tedarik zincirini
etkileyerek, firmalarin cevre acisindan surdurulebilir
piyasaya
Uriinlerin sadece hastanelere degil, tiim tiiketicelere

urunler sunmalarim  saglamakta, bu
sunulmasin1 saglamakta bdylece, surdurilebilirligi
tesvik ederek pazarlarin degismesine ve gelismesine
yardimci1 olmaktadir.

hastane binalarinin binalarin

Yesil insaas,

yalitimi, personelin ve hastalarin toplu tasima
imkanlarindan faydalanmalarinin saglanmasi icin
dogal
havalandirma, agaclandirma, alternatif enerji, vb.

gerekli calismalarin  yapilmasi, giin 15181,
surdurulebilirlik icin onemlidir.

ilac israfinin 6nlenmesi, ilac ve sarf malzemelerin
son kullanma tarihlerinin takip edilmesi, ilac
atiklarninin diger atiklardan ayr1 toplanmasi, yerel
kaynaklardan gida temini gida atiklarinin azaltilmasive
meydana gelebilecek atiklarin kompostlama, hayvan
yemi, hayvan barinaklarina verilmesi veya enerjiye
doniistiiriilerek degerlendirilmesi, ulasim sorununun
cevresel etkisinin azaltilmasi, (toplu tasimacilik
tedbirleri, personel servisi, teletip uygulamalan,
bisiklet kullammin tesvik ve bisiklet park alam
yapilmasi, vb), hastane sistemi icinde su tiiketiminin
azaltilmasi icin “Net Sifir enerji ve Su Tuketen
Bina” hedefleyen yaklasimin olusturulmasi, verimli

armatdirlerin kullanilmasi, hela rezervuarlardaki su
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seviyelerinin indirilmesi, su tasarruflu dus basliklarinin
kullanilmasi, yagmur suyundan istifade, atik su
antmasinin yapilmasi, gines, riizgar enerjisi gibi
alternatif temiz ve yenilenebilir enerji kaynaklarinin
kullanilmasi, bina yalitimlarinin yapilarak enerji
sarfiyatinin azaltilmasi, saglik hizmetleri atiklarimin
insan ve cevre sagligina zararli etkileri olmamasi
icin mevzuatlara uygun atik yonetim politikalarinin
gelistirilmesi, surdirilebilirligin  saglanmas1 icin
gereklidir. Oral tedavilerin etkili oldugu durumlarda,
enjekte edilebilir ilaclardan kacinmak atik azaltmayi
saglar. Kimyasallarin etkin yonetimi kapsaminda;
civali tansiyon aleti, termometre gibi tibbi cihaz
ve aletleri, kanserojen ve toksik kimyasallari daha
glivenli alternatifleri ile degistirmek, kimyasallarin
maruziyetine kars1 hasta ve calisan lehine tedbirler
almak, kimyasallarin onemli bir tiikecisi olan
hastanelerin alacagi onlemlerden bazilandir.

Yesil ve saglikli bir hastane, insan ve cevre sagligi
arasindaki baglantiyr 6ziimseyerek, uygulamaya
gecer, ekolojik ayak izini azaltir, boylece hastalik
yiki hafifler. Halk saghigina katkida bulunarak,
kaynaklarin israf edilmesi onlenir, ekonomik tasarruf

saglanir (7-9).
Dongiisel Ekonomi ve Yesil Hastane Kavrami

Donglisel ekonomi “Uretim, dolasim ve tiketim
sirecinde yuritiilen azaltma, yeniden kullanim ve
geri donusum faaliyetleri icin genel bir terim” olarak
tanimlanmaktadir (10).

Kaynaklarin
kaynaklari daha az tuketmekle mimkin olacaktir.
Bunun icin urlinlere omir kazandinlmalidir (11).

sirdirilebilirligini saglamak,

Dongtlsel ekonominin hedefi, satinalma yoluyla yani
ucreti odenerek tedarik edilen dUrunlerden elde
edilen degerin artirilmasini saglamaktir. Bu da onlari
yeniden degerlendirmekle, ekonomik Omiirlerini
uzatmakla, kisacasi kolay yoldan cope atmamakla
mumkiin olacaktir (12).

ve SAY

politikalarini gelistiren ve uygulayan, cevreye dolayis

Proaktif olarak cevresel stratejileri

ile ekosisteme zarar vermeyen, cevre duyarliligi



yuksek hastaneler; uzun vadede gelistirilebilen ve
rakipleri tarafindan kolayca uygulanamayan becerileri
artarak rekabet
kaynaklara sahip

cikan, boylece gelecek nesillerin haklarin koruyan

sayesinde, mali performanslan

Ustiinliigli elde ederler. Dogal
isletmeler, surdiiriilebilirlige katki saglarlar (13).
Dogal kaynaklardaki azalma, bunun sonucu olarak
cevre kirliliginin artmast her alanda oldugu gibi
saglik alaninda “Yesil Hastanecilik” anlayisin1 onemli
hale getirmistir. Hastane binalarimin insa asamasi
dahil, saglik hizmeti vermeye baslamasi ile birlikte
yiritulecek faaliyetlerde “Cevre Dostu” kavrami on
plana cikmaktadir. Yesil hastaneler, sunulan saglik
hizmetlerinde ve diger faaliyetlerinde, ortaya ¢ikan
kati, sivi ve gaz seklindeki (zehirli, tibbi, zararli,
radyoaktif vb.) atiklan ile cevre sagligina (havaya,

suya, topraga) dolayisiyla insan sagligina tesirleri

surekli takip ve kontrol ederek on planda tutarlar.

Hastane binalarinin yapiminda kullanilan cam,
ahsap vb. malzemelerinin uretimi icin sarf edilen
enerji miktan disunildigiinde, dogal kaynaklan
gereginden fazla tiiketmemek ve siirdiiriilebilirligini
saglamak amaciyla; yesil hastane, sifir atik sistemi
ve yonetimi ile dongisel ekonomi modelleri aslinda
birbiriyle ilintilidir. Yesil hastane, saglik hizmeti
sunarken kaynaklardan (su, enerji vb) etkin ve verimli
yararlanmay1 ve atik olusumunu azaltmayi hedefler
(6, 14).

Sekil 1’de gorildiigu izere, hastanelerin yesil
yap1 ozelligi tasiyabilmeleri icin sifir atik sistemini
Sifir atik
sistemini uygulayan hastaneler, yesil hastane olmak

harfiyen uygulamalari gerekmektedir.
icin gereken olcitlerin 6nemli bir kismini saglamis

olacaklardir.

Tehlikeli
Maddelerin
Yonetimi

Enerji
Yonetimi

YESIL
HASTANE

Yenilikgi
Cevresel
Tasanmlar

Hava
Emisyonu
Dazenlenme
Sistemi

Sekil 1. Yesil Hastane Sistemi (15)

Sifir Atik Kavram

“Sifir Atk Anlayisiiin”  oncllerinden George
Washington Carver 1893 yilinda bir makalesinde
atiklarn “kilik degistirmis bir baska kaynak” olarak
tanimlamistir. Henry Ford ayni sekilde 1930’lu yillarda
atiklan degisik sekillerde yeniden kullanarak istifade
etmistir. Daha sonra Japonya’da Toplam Kalite
Yonetimi (TKY)’nden sonra on plana ¢cikmis, otomobil
firmalan vb. tarafindan benimsenmistir. 1996 yilinda
tarafindan

Yeni Zelanda’nin Canberra Belediyesi

uygulanmaya baslamistir (16).

Kimyager Paul
1973’te  ABD’de
kullanmmstir. Firma, atik haline gelen kimyasallan

“Sifir  Atik”
firmasinin

Palmer, ibaresini

kurdugu adinda
yeniden degerlendirmistir. Atiklarin icerisinde cok
glizel, yeniden kullanilabilecek, degerli ve temiz
pek cok kimyasal maddeler oldugunu soylemistir.
Ancak kavram 1980’lerden sonra diinya kamuoyunun
dikkatini cekmistir. 2002’de “Uluslararast Sifir Atik
ittifaki-ZWIA” olusturulmustur (17).
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Sifir atik kavraminin iki anlami vardir: “Sifir Atik”
ve “Sifir Kayip”. “Sifir atik” terimi “Sifir Hata” gibi
fikirlerden etkilenmistir. Sifir Atik temel olarak “Daha
Temiz Uretim” ilkesine dayanmaktadir. Sifir atigin
odak noktas1 “Hayat” tir. Malzemelerin donguisiindeki
uygulamalarin anlami; besikten mezara degil,
besikten besigedir. Sifir atigin ilkeleri:

Atiklan sifira indirmek,

Atmosfere verilen zaran sifira indirmek,

Dislanma sorununun c¢ozimi yani, hicbir
malzemenin ise yaramaz olarak kabul edilmemesidir.

Cop kovalarinmin icindekiler, bir zamanlar dogadan
cikarlan, faydali Uriinlere donusturilen sonra gereksiz
olarak atilan her seydir. Eger olusan bu atiklar,
yeniden kullanim, geri donisum, geri kazanim gibi
yontemler degerlendirilmeden yakilarak veya degisik
yollarla bertaraf ediliyorsa, ekonomik acgidan israf
olusmakta; katma degeri yliksek kaynaklar yaratmay1
amaclayan, gercekten karli bir geri donusime
gecisi ortadan kaldirmaktadir. Diger taraftan bu
atiklarin denetimsiz bir sekilde yakilmasiyla, yliksek
derecede toksik kanserojenler havaya karismaktadir.
Vahsi depolama alanlarina yakin yerlerde yasayan
insanlarin  sagliklarinin da olumsuz etkilendigini
yapilan calismalar ortaya koymustur (18). Ornegin,
arastirmalar, eski cop yakma firinlarinin 3 kmyakininda
yasayan niifusun kansere yakalanma riskinde %3,5’lik
bir artis oldugunu gostermistir (19). Sifir Atik Hedefleri
su sekilde belirtilmektedir: Geri donusumu en Ust
diizeye cikartmak, atiklar en aza indirmek, tiketimi

azaltmak, Urunlerin yeniden kullanilmasi, onarilmasi

veya geri donusturulmus materyalden yapilanminin
tercih edilmesi, surdurulebilir Urlinler satin alinmasi,
malzemeleri yeniden kullanmak ve yenilenemeyen
kaynaklarin kullanilmasini azaltmaktadir (20).
Atiklarin geleneksel olarak hicbir degeri olmadig
disiiniilebilir. Astinda, sifir atik, strddrilebilirligin
Stratejik bir
¢ozumlerin

sicrama tahtasidir. atik yonetimi

planlamasi, saglam tanimlanmasina

yardimc1 olacaktir. Ana fikir; atik bertarafindan
atik yonetimine ve atiktan sifir atia gecmektir. Su,
hava, yakit vb. dahil tiim dogal kaynaklar sinirlidir.
Bu kaynaklar, asin somiri nedeniyle her gecen
gln tukenmektedir. Yakin gelecekte gunluk yasam
icin yakit sikintis1, icilecek tatli su kaynaklarinin
azalmasi, solunacak temiz hava yoklugu vb.
muhtemeldir. Bu nedenle, yasami surdirmek icin her
yerde dogal kaynak kullanimlarinin en aza indirilmesi
gerekmektedir (20).

Hastane atik

maddelerin; cevre ve toplum uzerindeki tehlikeli

yonetiminin  ve calisanlarin,
etkilerinin farkinda olmas1 ve gelecekteki Uretimi
ve azaltilmasi icin gerekli onlemleri almasi ¢ok
onemlidir. Dogru tehlikeli atik yonetimi uygulamalan,
hastanede uygulanan tim siireclerin en onemli
Atik
olusabilecek atik miktarin1 azaltan bir strateji veya

parcalarindan birisidir. minimizasyonu,
tekniktir. Atik hiyerarsisi; onleme, azaltma, yeniden
kullanma, geri donustirme, geri kazanma gibi islemler
etrafinda doner. Atik yonetiminin yasal mevzuatlar
dogrultusunda, yonetilmesi cok onemlidir. “Atik

Yonetim Hiyerarsisi” Sekil 2’de sunulmustur.

Onleme

Sekil 2. Atik Yonetimi Hiyerarsisi (21)

Turk Hij Den Biyol Derg

Azaltma

—— Tekrar Kullanim

AL ceripsnusam
- AR eneri Geri Kkazanm:
AR, c-riocat




Atik  minimizasyonunun en faydas,

hammadde tiiketimini azaltan maliyet tasarrufudur.

biyiik

Ekosistem ve cevre lzerindeki tehlikeli etkilerini en
aza indiren, daha surdurulebilir malzemelerin uretimi
ve gelistirilmesi icin faydalar saglar. “Yerinde Geri
Donlisim”, atik maddelerin sistem icerisinde, aym
amac veya baska bir kullamm icin yerinde kullanilmasi
sureci iken, “Saha Dis1 Geri Donusum” ise, atik
maddelerin ayn1 sektor icinde veya disinda baska
bir maddeye donusturilmesi uzere iyilestirilmesi ve
degistirilmesidir. Tibbi ekipman ve bazi malzemelerin,
tek kullanimlik yerine sterilizasyon isleminden sonra
tekrar kullanmlmasi sifir atik uygulamalarina ornek
olarak verilebilir (22).

“Sifir Atik” israfa yol acmayan tam bir sistem
yaklasinidir. Sifir atik, geri donusum ve yeniden
kullanim yoluyla, atiklarin ortadan kaldirilmasini

kapsar; atiklarin azaltilmast icin, Uretim ve

dagitim sistemlerinin yeniden yapilandirilmasina

iyilestirilmesine odaklanir (20).

Atik olugumunun
onlenmesi/
azaltimasi

@
i

Gerl kazanilabllir
auklarddiger
atiklar olmak Ozere
en az ikili sistem

k\l

SIFIR ATIK

Olugan atiklann
kaynaginda ayn
toplanmasi

YONETIM
SISTEMI

Biriken atiklann

toplanarak Gegici

Depolama

Alanina taginmasi

Sekil 3. Sifir Atik Yonetim Semasi (23)

Q«/

& i

Atik Minimizasyonunda 5 R Teknigi dikkat ceker;

- Refuse (reddet), surdiriilemez uygulamalara
katilmaya hayir demek, tek kullanimlik Grtinlere hayir
demek, atik Uretmeye hayir demek vb. dir.

- Reduce (azalt), atigin kaynaginda azaltilmasi,
Uretim, dagitim, satinalma, kullamm ve ortadan
kaldirnlmasi sirasinda, atik miktarinin azaltilmasidir.

- Reuse (yeniden kullan), tek kullanimlik
Uriinlerin tercih edilmemesi,

- Recycle (Donistiir), atigr kurtarmak, ona

ikinci bir hayat vermek, hammadde durumuna
getirmek,

- Recover (iyilestir) ¢cope atilan malzemelerin
cogu, imha edilmekten baska sekillerde de

kullanilabilir islenebilir. Atik yonetimi hiyerarsisinin
bir parcasidir (20).

Ozet olarak, “Sifir Atik Yonetim Semasi” Sekil 3’te
sunulmustur.

Gegici Depolama
Alanina getirilen
atiklarin kayit altina
alinmas: ve ilgili
konteynerine atilmasi

N
Biriken atiklarin cevre

n lisansh atik igleme
m tesislerine gonderilmesi
>y

Organik nitelikli )
atiklardan kompost elde
edilmesi
Veya
Belediyenin kompost
veya biyo-metanizasyon
tesisine gonderilmesi P
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Tibbi Atiklar

Diger sektorlerde olusan atiklara ilave olarak,
hastanelerin faaliyetleri sonucunda bulasic1 bir atik
olan; “tibbi atik” meydana gelmektedir. SAYS’tan
once kurulan ve uzun vyillardir saglik kurum ve
kuruluslarinda uygulanan “Tibbi Atik Yonetim Sistemi”
nin, SAYS ile entegrasyonu onemlidir. Bilimsel ve
mevzuatlara uygun sekilde yonetilmelidir.

Tibbi atiklarla ilgili en onemli husus siphesiz,
diger tehlikeli ve tehlikesiz atiklar gibi hastaneler
tarafindan mevzuatlara uygun olarak yonetilmesidir.
Tibbi atiklarin uygunsuz yonetimi, dogrudan veya
dolayli olarak insanlara, hayvanlara ve ekosisteme
zarar verir. Tibbi atiklar uretildigi andan itibaren yani
kaynagindan, gecici depolanma alanina gotiiriiliinceye
hastane atiklarina

kadar, tibbi olmayan diger

Tablo 1. 2018-2020 Yili Olusan Atik Miktar1 (Ton) (24)

karistirnllmamasi gerekir. Aksi halde, baslangicta tibbi
olmayan cam-plastik-karton vb. atiklar, tibbi atik
haline donusir ve tibbi atik olarak islem yapilmasini
gerektiri. Bu durum hastane maliyetlerinin de
Karistigr atiklara, tibbi atik

olarak islem yapilmamasi durumunda ise, gerek cevre

artmasina yol acar.

gerekse diger canlilarin sagliginda tehdit olusturur ve
geri doniilemez sorun ve sonuclar dogurur (19).

TUIK verilerine gore; 2020 yilinda toplanan 110
bin ton tibbi atigin; %37,3’U istanbul, Ankara ve
izmir’den toplanmistir. Toplanan tibbi atigin %90,6’s1
sterilize edilerek depolama alanlarina, %9,4’i ise
yakma tesislerine gonderilerek bertaraf edilmistir.
Saglik kuruluslarinin (bilyikk miktarda atik Ureten
Universite, genel maksatli ve dogum hastaneleri ve
kliniklerini kapsamaktadir) urettigi atik miktan Tablo
1’de gosterilmistir (24).

Toplam Atik Miktar Tehlikeli Atik Miktan Tehlikesiz Atk Miktan
08 | 2000 2018 2020 2018 2020
Ton Ton % Ton % Ton %
Saglik Kuruluglan | 89.454 | 109.683 | 86.916 | 97,16 |106.570| 97,16 | 2538 | 283 | 3113 | 283
Organize Sanayi Bolgeleri| 286.843 | 279.067 |111.733| 3895 [116.720| 41,82 |175.110| 61,04 |162.347| 58,17

2020 yilinda yaklasik olarak 104.8 milyon ton atik
meydana gelmistir. Toplam atigin yaklasik olarak

%0,10’unu  (109.683 ton) saglik kuruluslarindan
toplanan tibbi atik olusturmustur. Toplam atik
miktar, tehlikeli atik miktar, tehlikesiz atik

miktar verilerinin, “Lisansli veya gecici faaliyet
belgeli tim atik bertaraf ve geri kazanim tesisleri
ile lisans1 olmasa da belediyeler tarafindan ya da
belediyeler adina isletilen diizenli depolama, yakma
ve kompost tesislerinden” derlendigi TUIK tarafindan
belirtilmistir (24). Ancak, Saglik kuruluslarinin tibbi
atik disindaki verilerine yer verilmemistir.

Saglik Kurum ve kuruluslarimin SAYS sistemine

gecmesi ile birlikte, onlimiizdeki yillarda saglik

Turk Hij Den Biyol Derg

kuruluslarinda tibbi atik disinda meydana gelen;
ambalaj, plastik, cam vb. atik miktarlarimin da, TUIK
verileriarasindayeralmasigereklidir. Ciinkiibusayede,
saglik kurum ve kuruluslarinda SAYS faaliyetlerinin
etkinligi

olculebilecek, geri donusturulebilir/geri

donusturilemez atik miktarlarindaki artis  veya
azalislar degerlendirilebilecektir.
Tibbi

yonetilmezse,

atiklar, bilimsel ve uygun bir sekilde

insanlar ve hayvanlar arasinda

hastaliklar1, viral ve bakteriyel enfeksiyonlar

yayabilir, bir kisiden digerine kolayca bulasan
enfeksiyonlara sebep olabilir. Enfekte siringalarla
dogrudan temas, genellikle hastaliklarin baslamasina

neden olur. Bu olumcil bulasici hastaliklar arasinda



hepatit B, hepatit C, HIV, tetanoz ve benzerleri

bulunur. Bocekler, sinekler ve kemirgenler bu

hastaliklarin  yayilmasina katkida bulunmaktadir.
Tibbi atik ve tehlikeli atik kapsaminda, tek kullanimlik
siringalar, bandajlar, pamuklu cubuklar, vucut sivilari,
enfekte insan diskisi, anatomik atiklar, son kullanma
tarihi gecmis ilaclar ve diger kimyasal ve biyolojik
atik turleri gibi kati atiklan

icerir. Dolayisiyla,

hastane atiklari, uygun sekilde bertaraf edilmedigi
veya yonetilmedigi takdirde endistriyel atiklar kadar
ayni derecede tehlikelidir (20).

Kanunlara, yonetmeliklere ve mevzuatlara uygun
olmayan “Atik Yonetim Sistemi”, bulasici hastaliklarin
ve tedavi maliyetlerinin artmasina, yol acar. “Uygun
Olmayan Atik Yonetim Sisteminin” sonucglarn Sekil 4’te
gosterilmistir.

Uygun Olmayan

Abk Yinetimi

Sekil 4. Sifir Atik Yonetim Semasi (23)

ilgili Mevzuat
Cevre Kanununun;

8’inci Maddesi;

cevreye zarar verecek sekilde, ilgili yonetmeliklerde

“Her tirld atik ve artigi,

belirlenen standartlara ve yontemlere aykir olarak
dogrudan ve dolayli bicimde alici ortama vermek,
depolamak, tasimak, uzaklastirmak ve benzeri
faaliyetlerde bulunmak yasaktir” hikmi,

28’inci  Maddesi;

cevreye zarar verenler sebep olduklan kirlenme ve

“Cevreyi kirletenler ve

bozulmadan dogan zararlardan dolayr kusur sarti
aranmaksizin sorumludurlar” hikmdi,

30’uncu Maddesi; “Cevreyi kirleten veya
bozan bir faaliyetten zarar goren veya haberdar
olan herkes ilgili mercilere basvurarak faaliyetle

ilgili gerekli onlemlerin alinmasini veya faaliyetin
durdurulmasini isteyebilir” hikm,

Ek-Madde 2’de “Faaliyetleri sonucu cevre
kirliligine neden olacak veya cevreye zarar verecek
kurum, kurulus ve isletmeler cevre yonetim birimi
kurmak, cevre gorevlisi istihdam etmek veya
Bakanlikca yetkilendirilmis kurum ve kuruluslardan
bu amacla hizmet satin almakla yukimludurler. Bu
konuyla ilgili usGl ve esaslar Bakanlikca cikarilacak
yonetmelikle belirlenir.” hilkmi amirdir (25). Ayrica;

30474 Sayil 97,103

ve 104’Uncli Maddelerinde, “Cevre ve Sehircilik

Resmi Gazetenin,

Bakanliginin Gorev ve Yetkileri”, “Cevre Yonetimi
Etki
Degerlendirmesi, izin ve Denetim Genel Miidiirliigiiniin

Genel Midurlugliniin - Gorevleri”, “Cevresel

Gorevleri” duzenlenmistir (26).
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30829 Sayili Resmi Gazete ile “Sifir Atik
Yonetmeligi” yayimlanmistir (27).
Hastaneler;

Tehlikesiz olarak geri kazanilabilir; plastik,
plastik kapak, cam, karton, kirpint1 kagit, kompozit
atik, teneke, metal vb. olusan ambalaj atiklarim
“Ambalaj Atiklarinin Kontrolii Yénetmeligine” uygun
olarak (28),

Elektrikli ve elektronik esya atiklarim
“Elektrikli ~ ve  Elektronik  Atiklarin
Yonetmeligine” uygun olarak (29),

Kontrolu

Zararll madde iceren atik piller ve
akumulatorler icin toplama sistemini ve yonetim
planinin olusturularak “Atik Pil ve Akumdlatorlerin

Kontrolli Yonetmeligine” uygun olarak (30),

Atik  madeni yaglanm, “Atik Yaglarin
Yonetimi Yonetmeligine” uygun olarak (31),
Atik  bitkisel  yaglarim1  olusumundan

bertarafina kadar ilgili “Bitkisel Atik Yaglarin Kontroli
Yonetmeligine” uygun olarak (32),

Omriinii tamamlamis lastikleri  “Omriinii
Tamamlamis Lastiklerin  Kontrolii Yonetmeligine”
uygun olarak (33),

Atik su olusumuna yol acan hastaneler, atik
su yonetimini “Su Kirliligi Kontrolii Yonetmeligine”
uygun olarak (34),

Harfiyat topragi ile insaat ve yikinti atiklarini
“Hafriyat Topragi, Insaat Ve Yikint1 Atiklarinin
Kontrolii Yonetmeligine” uygun olarak (35),

Tibbi olusumundan
kadar, “Tibbi Atiklarin Kontrolii Yonetmeligine” uygun
olarak (36),

atiklan bertarafina

Tekstil atiklarim, ekmek ve yemek
atiklanm, ahsap atiklarim, hurda/HEK atiklarim,
biyobozunur  atiklarini,  burada  sayilamayan;

tehlikesiz atiklan ile tehlikeli 6zellik gosteren diger
atiklanm ilgili ardil mevzuat ve yonetmeliklere
uygun olarak, olusumlarindan bertarafina kadar,
cevre ve insan sagligina zarar vermeden yonetilmesi,
atik
atiklarin yeniden kullamiminin degerlendirilmesi/

olusumunun azaltilmas, onlenemeyen
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saglanmasi, geri doniisim ve geri kazanimlarinin/

enerji kaynag olarak kullanimlarimin saglanarak

bertarafinin  minimum  seviyeye  dusirilmesi

ile bertarafinin mevzuatlara uygun bir sekilde
saglanmasi, kaynaginda ayr toplanmasi, gecici ve
diizenli depolanmasini, dogal kaynak kullamiminin
azaltilmasi, ve atik yonetimin saglanmasi icin gerekli
tim tedbirleri almakla yukumli olup, “atiklarin

yonetiminden kaynaklanan her turli cevresel
zararin giderilmesi amaciyla, yapilan harcamalar, bu
atiklarin yonetiminden sorumlu olan gercek ve/veya
tiizel kisiler tarafindan miteselsilen sorumluluk ilkesi

cercevesinde karsilanir”.

Atiklarin saglik kurulusundan nakli cevre lisansli
araclarla; geri donisumu, geri kazanimi ve bertarafi
da cevre lisansli tesislerde yapilir. Atiklarin cevre
mevzuatina aykin olarak yakilmasi ve alici ortama
ilgili
bilinclendirilmesi ve

verilmesi yasaktir. Atiklarin  yonetiminde;

taraflarin  bilgilendirilmesi,
farkindaligin artirilmasina iliskin faaliyetleri koordine
edilerek, katiimlarinin saglanmas1 onemlidir (37,

38).
Konu ile ilgili Yapilan Arastirmalar

Sifir
tim dinyada Uzerinde onemle durulmasi gereken

atik konusu gerek Ullkemizde gerekse

konular arasindadir. Ancak ulusal ve uluslararas
diizeydeki arastirmalar ve yayimlanan makalelerin
cok simrli oldugu goriilmektedir. Ulkemizde Sifir
Atik Yonetmeligi 2019 yilinda yayimlandigindan, bu
konuda yapilan calismalarin, asagida da belirtilecegi
tzere, ozellikle son bes yillik sirecte yapildig
anlasilmaktadir.

Ulusal diizeyde, ULAKBIM veri tabam {izerinden
yapilan taramada “sifir atik saglik”, “sifir atik
ile sonuclanan iki
uluslararasi

hastane” anahtar kelimeleri

adet makale yayimlandigi, diizeyde
Web Of Science veri tabani lizerinden, “Zero waste
health” “zero waste hospital” anahtar kelimeleri ile
yapilan taramada ise son bes yilda bir adet makale
yayimlanmadigi tespit edilmistir.

ilaveten Yiiksekogretim Kurulu Ulusal Tez Merkezi



ulkemizde 2019
yiindan itibaren “sifir atik” konusunda; 46 adet

uzerinden vyapilan incelemede,
yiiksek lisans tezi, 3 adet doktora tezi, 1 adet sanatta
yeterlilik olmak uUzere toplamda 50 lisansustu tez
hazirlandig1 goriilmektedir. Bu tezlerden yalmzca iki
tanesinin saglik kurum ve kuruluslarinda yapildig
anlasilmistir.

Sifir Atik Sisteminin anlasilmasina ve bu konuda
calisma yapacak arastirmacilara katki saglayacag
degerlendirilen calismalardan bazilar1t  asagida
sunulmustur:

Bek ve Bek tarafindan Kocaeli Egitim Arastirma
Hastanesinde “Saglik calisanlarinin atik yonetimi
hakkinda, bilgi diizeylerini ortaya koymak” amaciyla
nitel yontem kullanilarak yapilan ve 2021 yilinda
yayimlanan makalelerinde, “saglik calisanlarin onemli
bir kisminin sifir atik projesi hakkinda bilgi sahibi
olmadiklarini, kismen bilgi sahibi olanlarin ise, sadece
tibbi atik turleri hakinda bilgi sahibi olduklarim”
tespit etmistir (39).

Sifir atik sisteminin tamamlayicisi olan Yesil
Hastane uygulamalar kapsaminda, Onaran tarafindan
uc ozel hastanede miulakat yontemi kullanilarak
hazirlanan “Surdurilebilir Yesil Hastane Sureclerinde
Gincel Kalite Anlayislar” adli nitel tez calismasinda,
yesil hastane sertifikasyon sireclerini incelemis,
“bu konuda daha oOnceden yapilmis calismalarin
bulunmadigin1” belirtmistir (40).

Mat ve Baykal tarafindan hazirlanan “Saglik
Kuruluslarinda Tibbi Atik Yonetimi ve Sifir Atik
Yaklasim” baslikli derleme makalede, “Sifir Atik
Yonetim Sisteminin uygulanma surecine iliskin elde
edilen verilerin paylasilmasinin projeye destek veren
tim calisanlar1 cesaretlendirecegi ve giidiilemelerini
artiracag1” vurgulanmistir (41).

Celik ve Kiraz tarafindan 2018 yilinda yapilan
nicel calismada, bir hastanede gorev yapan katilimc
223 %78,51
kullandiklar1 ve ambalajli su Uretimi pazarinin da

idari personelin, ambalajli sulan

yildan yila biiylidiigiini belirtilmistir (42). Bu durum,
sadece “ambalaj atig1” olarak bile ele alindiginda,

ambalaj atiklarimin  geri  donusimi ve cevre

kirliliginin ©nlenmesi acisindan, sifir atigin onemini
ve gerekliligini bir kez daha gostermektedir.

Tas, Kahveci ve Kiraz tarafindan 200 tip fakiltesi
ogrencisini kapsayan bir calismada, katiimcilarin
%97,5’i pet sise suyu kullandiklarin1 belirtmislerdir.
Arastirma da, sebeke suyunun maliyetinin dusik
olmasi, kolay ulasilabilir olmasi, atik olusturmamasi
gibi sebeplerle cevre dostu oldugu vurgulanmistir.
Sifir Atik acisindan bakildiginda da,
diistirerek Ulke ekonomisine katkida bulunacag

maliyetleri

ayrica, plastik atik miktarinin azaltilmasi

kirliligini Onleyeceginden, sebeke suyunun Onemi

cevre

vurgulanarak, halkin sebeke suyunu glivenerek
kullanmalar icin belediyelere biiyiik gorev diistiigiinii
vurgulamislardir (43).

Terzi ve Dundar, su kaynaklarinda ki azalmanin
etkin ve surdurulebilir su
atik

gecirilerek yeniden

onune gecmek icin,

politikalanmin ~ gelistirilmesi  gerektigini,

sularin  gerekli islemlerden

kullamlabilecegini belirterek, sifir atiga vurgu
yapmislardir (44). imamoglu, Kése ve Demirci, benzer
bir calismada, “saglik kuruluslarindaki su kullamim
etkinliginin artinlmasinin, hem su kaynaklarinin
korunmasina hem de kamu kurumlarinin giderlerinin
azalmasina yardimci olacagim” bunun cevre ve
hastane ekonomisi acisindan onemini vurgulamislardir
(45).

Bir baska calismada Turan, “Suyun, ekonomik,
sosyal ve cevresel surdurulebilirlik cercevesinde
ele alinmasini, kisisel

su ayak izinin, ve su

kaynaklarnn Uzerinde yarattiklari gercek etkinin
farkina varilmasini, asin tiiketimden kacinmlmasini,
geri  donusebilir-yeniden  kullanilabilir — atiklarin
uygun sekilde aynstinlmasini, su kullaniminda su
tasarrufunun bir aliskanlik haline getirilmesini, mal
ve hizmet alirken cevreci Uretim prosesi ile uretim
yapan sirketlerin tercih edilmesini, enerji ve su
tasarrufu saglayan (Urinlerin tercih edilmesini”
vurgulamistir (46).

Halomoan 2021 yilinda, Endonezya’da bulunan
254 yatakli Ozel Bandung Adventist Hastanesinde

yaptig1 calismada; giinliik olarak olusan atik tiirlerini
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ve miktarlarim tespit ederek atik karakterizasyonu
yapmis, gunluk yatak basina atik miktanim 1,47
kg olarak hesaplamistir. Hastanenin israfi en aza
indirmek icin calismalar baslattigin1 bildirmistir.
Halomoan calismasinda ayrica; sifir atigin  geri

donistiirilemeyen (evsel) atigin azaltilmasinda
bir alternatif olacagi ve bunun ise; kullanilmis
malzemelerin  yeniden  kullanilmasi, geri
donusturilmesi ve malzeme kullaniminin azaltilmasi
ile saglanabilecegini belirtmistir. Hastane faaliyetleri
sonucunda ortaya cikan; tibbi atik, tehlikeli atik ve
evsel atiklarin, kaynaginda ayn toplanmazsa yani
karisik olarak toplanirsa ¢op haline gelecegi, olusan
¢copiin de “bulasic tibbi atik” olacagin vurgulamistir

(47).

SONUC

Rasyonel bir sekilde cevreyi ve onun bize sundugu
imkanlar kullanirken, azami olciide cevreyi koruyarak
strdiriilebilirliginin -~ saglanmas1  icin,  hastane
yoneticileri olarak; surekli tedbirler almak ve daha
once uygulanan yonetim politikalarin1 donlstirerek
dongusel

hastane olmak, sifir atik sistemine bilincli bir sekilde

ekonomi tekniklerini uygulamak, yesil
gecmek cok onemli ve elzemdir (48).

Saglik kurum ve kuruluslarinda etkili bir SAYS
icin, etkin ve farkindaligi yiiksek bir yonetim ile
bu yonetimin olusturacag! ve uygulamaya koyacagi
“Sifir Atik Yonetim Politikalar” sistemin ana catisim
“Sifir Atk Yonetimi”

bir siirectir ve surdiriilebilirligi saglanmalidir. Bu

olusturmaktadir. dinamik
da ancak butin birimlerin ve calisanlarin sisteme
entegrasyonu ile mimkiin olacaktir.

Mantig1 “Sifir
Atik Yonetim Sistemine” gore, Saglik kurum ve

“Kaynaginda Aynistirma” olan
kuruluslar etkin bir “Sifir Atik Yonetim Politikas1”
uygulayabilmeleri icin, faaliyetleri sonucunda olusan;
tibbi atig1, tehlikeli atig1, geri donustiirelebilir atiklar
miktar olarak birim bazinda tespit etmelidir. Boylece,
yillara sari olarak, atik cinslerinin ve miktarlarinin
karsilastinlmasi yapilabilecek, sonuclara gore gerekli
diizeltici tedbirler alinabilecektir.

Turk Hij Den Biyol Derg

Hastanelerin calisan cesitliligi ve nicel olarak
fazlaligi, hasta yogunlugu vb. dikkate alindiginda
geri kazanim firmalari/potansiyel miitesebbiislerce
de “Saglik Piyasasi”; Ulke ekonomisine reel katki
saglayacak ciddi anlamda degerlendirilmesi gereken
onemli alanlardan biridir. Bu noktada; Saglik Kurum
ve Kuruluslarinin SAYS’a gecmeleri ile birlikte, geri
doniisim firmalarnin da kisa siirede ilgisini cekecegi
bir cazibe merkezi haline gelecektir.
SAYS’1In
uygulanmasinda basarili olabilmeleri icin; icra edilen

Saglik kuruluslarinin, isletilmesi  ve
faaliyetlerinizlenmesi, iyilestirilmesi ve gelistirilmesi,
yayginlastinlmasi, kayit altina alinmasi, her turlu
isbirligi ve koordinasyonun saglanmasi, ilgili kanun
ve yonetmeliklerde gecen genel esaslara uyulmasi,
bilinclendirme ve egitim faaliyetleri ile personelde
farkindaligin artinlmasi, atiklarin yonetimi ve sifir
atik sisteminin gereklilikleri konularinda dinamik bir
surec izlemek zorundadirlar.

Saglik kurum ve kuruluslart  SAYS Oncesi
uyguladiklar “Tibbi Atik Yonetim Politikalarini”, SAYS
sonrasinda, tehlikeli atiklar ve geri donusturilebilir
atiklar ile de entegre ederek, olusacak atik verilerinin
tek elden Saghik Bakanligi/Cevre ve Sehircilik
Bakanligi kanali ile, TUiK’e aktarilmasi, uygulanan
SAYS politikalarimin etkinligini gdsterecektir. Bu
kapsamda Saglik kurum ve kuruluslarindaki atik
istatistikleri guncel ve anlik olarak takip edilmeli,
olagandisi atik hareketleri sorgulanmalidir.

Saglik hizmeti sunan, sifa dagitan, hastalan
tedavi eden hastanelerin, faaliyetleri esnasinda
olusan atiklar ile cevreye zarar vermemeleri, atik
hiyerarsisini uygulamalari, tim hastane personeli
tarafindan dikkat edilmesi
husustur.

gereken zaruri bir

Cevre mevzuatlarina uygun olmayan

her turlu eylemden kacinmak, basta hastane
yonetiminin ve tum personelin temel asli gorevidir.
Hastane personeli tarafindan benimsenmeden
gostermelik olarak, uygulanmaya calisilan, eylem ve
davranisa donusmeyen sifir atik yonetimi amacina
ulasamayacagi gibi, hastanenin; cevre dostu olma

ozelliginden uzaklasarak, adeta cevrenin diismani



olan bir hastane haline gelmesine yol acacaktir.
Cevrenin dusmani haline gelen bir hastane, hastalarin
ne kadar tedavi etmeye, sifa dagitmaya calissa da,
buyuk resimde faaliyetleri ile cevreye zarar vererek,
aslinda yasayan ve ileride yasayacak olan tum
canlilarin gelecegini tehdit etmektedir. Dolayisi ile
sifir atik yonetim politikalarim harfiyen uygulamak,
tim hastane yoneticilerinin ve hastane personelinin
gorevidir, sifir atik politikalarina uymamanin hicbir
mazereti kabul edilemez. Bunun icin hastane i¢ ve
dis denetimlerinin surekli olarak, tum birimleri ve
faaliyetlerini kapsayacak sekilde taviz verilmeden
yapilmas1 gerekmektedir. Gorev basi egitimlerle
bu bilin¢ pekistirilmeli, yanlis uygulamalara aninda
midahale edilmelidir.

Tim bunlarin 15181Inda, hastaya kaliteli saglik
hizmeti sunarken, cevreye

zarar vermemeli,

CIKAR CATISMASI

cevre dostu olunmalidir. Kural ve yonetmeliklerin
dogru uygulanmasi ile gerekli olan etkin sistemin
gelistirilmesi, nihayetinde cevre ve insan sagligina
yonelik saglik tehlikelerinde azalmaya yol acacaktir
(20).

Faaliyetleri ile cevreye zarar veren bir hastaneden
hicbir hasta hizmet almak istemeyecektir. Ornegin,
atik bitkisel kizartma yaglarim1 kanalizasyona atan,
antibiyotik veya kimyasal ilaclar veya kalintilarini
cevreye birakan, tehlikeli atiklan kontrol altinda
tutmayan, toner florasan atiklar1 vb. belediyelerin
¢op konteynirlarina atan, sifir atik politikalarini
artirarak

uygulamadig1 icin evsel atik miktarim

ilke ekonomisine katki saglamayan hastanelere
ve bu durumlarin olusmasina sebep olan hastane
personeline agir yaptinmlarin uygulanmasi gerektigi

degerlendirilmektedir.

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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