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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
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Turk Hijyen ve Deneysel Biyoloji Dergisi

Phylogenetic analysis based on ITS1 gene of Leishmania

lineage: Meta-analysis using in-silico techniques
Dilek GULDEMIR! (ID), Banucicek YUCESAN2
ABSTRACT OZET
Objective: Leishmaniasis is a parasitic disease Amag: Leishmaniasis, 20’den fazla Leishmania

caused by more than 20 Leishmania species. This disease
is spread by vectors. Many researchers agree that
Leishmania was spread to mammals by sandflies of the
genus Phlebotomus and Lutzomyia. Leishmaniasis is still
considered one of the most neglected diseases by the
World Health Organization (WHO). An estimated 0.7-1
million new cases of leishmaniasis are reported annually
from approximately 100 endemic countries. The types of
leishmaniasis in humans are the visceral (VL), cutaneous
(CL), mucocutaneous (MCL), diffuse cutaneous (DCL),
and post kala-azar dermal (PKDL) forms of Leishmaniasis.
The aim of this study is to perform phylogenetic analysis
of Leishmania origin based on ITS1 gene region using in-
silico techniques. In this way, it is also aimed to take a
snapshot of a meta-analysis of vertical and horizontal

spread at the global level.

Methods:
sequences presented with the GenBank data of the

In this study, Leishmania ITS1 region

National Center for Biotechnology Information, USA,
(NCBI) until 15.05.2019 were taken and analyzed by
in-silico techniques. 914 sequences were obtained for
the Leishmania ITS1 region in the NCBI database. All

tird tarafindan olusturulan paraziter bir hastaliktir.
Bu hastalik vektorler tarafindan yayilmaktadir. Bircok
arastirmaci, Leishmania’mn memelilere Phlebotomus
ve Lutzomyia cinsi tatarcik sinekleri tarafindan yayildigi
konusunda hemfikirdir. Leishmaniasis, halen Diinya
Saglik Orgiitii (WHO) tarafindan en cok ihmal edilen
hastaliklardan biri olarak kabul edilmektedir. Yaklasik
100 endemik iilkeden yilda tahmini 0.7-1 milyon yeni
bildirilmektedir.
leishmaniasis tirleri, Leishmaniasis’in visseral
(Cb), (MCL),

(DCL) ve post kala-azar dermal (PKDL) formlandir.

insanlardaki
(VL),

diffiiz  kutanoz

leishmaniasis  vakasi

kutanoz mukokutantz

Bu calismanin amaci, in-silico teknikler kullanilarak
ITS1

filogenetik analizini gerceklestirmektir. Bu yolla, kiresel

Leishmania kokeninin gen bolgesine dayali
dizeyde vertikal ve horizontal yayiimin meta-analizi ile

anlik bir goriintli almak da amaclanmistir.

Yontem: Bu calisma ile 15.05.2019 tarihine kadar
National Center for Biotechnology Information, USA,
(NCBI) GenBank verileri ile sunulan Leishmania ITS1
bolge sekanslari alinarak in-silico tekniklerle analiz

edilmistir. NCBI veritabaninda Leishmania ITS1 bolgesi
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sequences were examined and sequences without indel
problems were selected from these strains mapped
according to the consensus sequence. It was decided
to form a phylogenetic tree with the forms that were
examined and 65 strains were obtained by removing the

sub-branches.

Results: The phylogenetic tree obtained in this study
showed that Leishmania strains clustered in six branches
according to the ITS1 region. Here, a phylogenetic
tree is drawn and the molecular epidemiological
and demographic data of these six generations and
beyond, which are obtained as a result of the genetic

relationships between the strains, are summarized.

Conclusion: In conclusion, Leishmaniasis is an
important public health problem that can be seen in
many developing countries. In this study, the strains
examined using the in-silico method were isolated
from different geographies of the world between 1984
and 2018. The phylogenetic relationships between
these strains show not only the vertical spread of the
origins over the years, but also the horizontal spread
geographically. These species were obtained from
different host and tissue types. Thus, the relationships
of Leishmania strains in the host-vector-reservoir chain
are explained. Therefore, it is clear that there is a need
for more meta-analysis studies such as this study on

factors and their diffusion.

Key Words: Leishmania, ITS1 gene, in silico meta-

analysis, phylogenetic study

icin 914 dizi elde edildi. Tum sekanslar incelenmis ve
konsensiis sekansina gore haritalanan bu suslardan
ekle-sil (indel) problemi olmayan sekanslar secilmistir.
incelenen ve alt dallari cikarilarak 65 sus elde edilen
formlar ile filogenetik agacin olusturulmasina karar
verilmistir.

Bulgular: Bu calismada elde edilen filogenetik
agac, Leishmania suslarinin ITS1 bolgesine gore alti
kolda kiimelendigini gostermistir. Burada filogenetik
bir agac cizilerek suslar arasindaki genetik iliskiler
sonucunda elde edilen bu alt1 kusak ve otesine ait
molekiiler epidemiyolojik ve demografik veriler

ozetlenmistir.

Sonu¢: Sonu¢ olarak Leishmaniasis, gelismekte
olan bircok lilkede goriilebilen 6nemli bir halk sagligi
sorunudur. Bu calismada in-silico yontemi kullanilarak
incelenen suslar 1984-2018 yillann arasinda dinyanin
farkli

arasindaki filogenetik iliskiler, kokenlerin yillara gore

cografyalarindan izole edilmistir. Bu suslar
sadece dikey yayiimimi degil, ayn1 zamanda cografi
olarak yatay yayilimi da gostermektedir. Bu turler
farkli

Boylece Leishmania suslarinin konak-vektor-rezervuar

konak ve doku tiplerinden elde edilmistir.
zincirindeki iliskileri aciklanmaktadir. Bu nedenle,
faktorler ve bunlarin yayiimi iizerine bu calisma gibi
cok sayida meta-analiz calismasina ihtiyac oldugu
aciktir.

Anahtar Kelimeler: Leishmania, 1TS1 geni, in silico

meta-analiz, filogenetik analiz

INTRODUCTION

Leishmaniasis is an important public health
problem that can be seen in many developing
countries (1). However, the emergence of unexpected
Leishmania species in unexpected areas beyond our
classical knowledge due to population travel and

migration (2). Classically, human dog rodents are

Turk Hij Den Biyol Derg

reservoirs and sandflies are vectors (3). Leishmaniasis
ranges from localized cutaneous (CL), mucocutaneous
(MCL), and diffuse visceral leishmaniasis (VL), which
can be fatal (4,5).

In recent years, molecular techniques in the
diagnosis and typing of Leishmaniasis are rapidly
developing and their use is becoming widespread
worldwide.

Especially with increasing genome



studies, Leishmania taxonomy was reconstructed and
it was shown that the Leishmania genus was shown to
be separated into Viannia and Leishmania subgenuses
approximately 20-100 million years ago with
ancestral DNA studies (6). DNA sequence analysis of
some gene regions was used to evaluate phylogenetic
relationships in Leishmania lineage such as ITS1 and
ITS2 regions, Mini-exon/Spliced Leader (rDNA), gp63,
hsp70, cpb, POLA, G6PD, 6PGDH, MPI, Histones,
RPOIILS, NAGT, A2, EF-1a (proein coding gene),
cytb, COIl (kDNA maxicircle) and kDNA minicircle.
The most used among them is the sequence of the
ITS1 region (7) ITS1 is a non-coding region placed at
SSUrRNA, which is bounded by the genes 18S and 5.8S
that produce a 300-350 bp fragment of Leishmania
spp. (7). In this study, ITS1 region was selected for
phylogenetic analysis of current Leishmania lineage.
As it is known, in silico studies enable the evaluation
of large-scale genomic data with the innovations
offered by information technologies, bioinformatics
and artificial intelligence tools, and are becoming
increasingly widespread. The aim of this study is to
snapshot a meta-analysis of vertical and horizontal
propagation at the global level by performing
phylogenetic analysis based on Leishmania lineage

ITS1 gene using in-silico techniques.

MATERIAL and METHOD

In our study, Leishmania ITS1 region sequences
submitted to National Center for Biotechnology
Information, USA, (NCBI) GenBank (www.ncbi.nlm.
nih.gov) until 15.05.2019 were analyzed by in-silico
techniques (8).

In the NCBI
obtained for the Leishmania ITS1 region. These
data were uploaded to the Geneious 11.0.5. (www.

database, 914 sequences were

geneious.com) platform in FASTA format (9). Genome
mapping was performed on these sequences using the
Leishmania GQ333260.1 strain. All strains mapped
according to the consensus sequence were examined
and those without indel problems were selected.

Approximately 350 bp lenght sequences covering the
ITS1 region were extracted among them. As a result,
151 sequences were obtained. These DNA sequences
were trimmed at both ends and their lengths were
equalized. Then phylogenetic tree was drawn with
these sequences.

The phylogenetic tree was created using the
Geneious tree tool available on the Geneious 11.0.5
platform (www.geneious.com). It was examined,
and decided to draw the phylogenetic tree with 65
strains by removing the sub-branches (Figure 1,2).
Herein, a naming was made for the strains consisting
of accession number, species, location and year data
such as KF899857.1 (Lm/lIran/2013). The strain names
given here are used in the phylogenetic tree (Figure
2). In addition, using the Create Maps: Scribble
Maps
application, the regions where the strains in this

(https://www.scribblemaps.com/create/)

study are isolated are marked on the world map and
the geographical spreads of the clades are shown
Figure 3 (10).

RESULTS

In this study, the strains examined using the
isolated from different
geographies of the world between 1984-2018. The
phylogenetic relationships between these strains show

in-silico method were

not only the vertical spread of origins over the years,
but also the horizontal spread as geographically.

The phylogenetic tree obtained in our study shows
that Leishmania strains were clustered in six clades
(Figure 2). The vertical, horizontal and interspecies
spread of the selected for the present study Leishmania
speciesaccording tothe ITS1 generegionis summarized
in Table 1. The demographic characteristics of the
strains allocated to the Leishmania ITS1 region for
genogroups, along with their names and related
publications are given table 2. In addition, the
regions where the strains in this study are isolated
are geographically marked on the world map and
the geographical spread of clades shown as Figure 3.

Turk Hij Den Biyol Derg
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DNA sequencess obtained as a
result of NCBI (n=014)

Mapping sequences with the
Gensious 11.0.5 program
(n=814)

Sequences with an indsl problem in
the 350 bp ITS1 ragion wars
excluded from this study (n=763)

Data extraction (n=1351)

Equal length DNA fragments (282
bp) wers obtainad by trimming the
350 bp ITS1 region at both ends.

Trimming (n=151)

JSub-branches wers excludad when
the phylogenatic tree was drawn

Creation of phylogznstic trae

(n=63)

Figure 1. Work flow chart for deciding Leishmania ITS1 sequences to take place in this study
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Figure 2. The phylogenetic tree obtained in this study shows that Leishmania strains (n=65) were clustered in six cla-
des. The figure shows that Clade | (n = 2), Clade Il (n = 3), Clade Ill (n =5), Clade IV (n = 4), Clade V (n = 3) subbranches
(n: Number of sub-branches). The phylogenetic tree was created using the Geneious tree tool available on the Geneious
11.0.5 platform (www.geneious.com)
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Figure 3. Global distribution of Leishmania genogroups analyzed in this study. Yellow: Clade I, Green: Clade Il, Pink: Clade
I, Turquoise: Clade IV, Blue: Clade V: White: EF524071.1 (This strain is genotypically remote and unique from other clades in
present study). Create Maps: Scribble Maps (https://www.scribblemaps.com/create/) application was used in map production

Table 1. Vertical, horizontal and inter-species spread of Leishmania species according to ITS1 gene region

Leishmania spp. Vertical Propagation

L Inter-species Spread

(Years) Propagation (Geographic)
Rhombomys opimus (Rodent)-
Clade | L. major 2004-2018 Iran, Afghanistan, Austria  Phlebotomus papatasi (Sand fly) -
Homo sapiens (Human)
. . . Canis familiaris (Dog)
s [|] e e, 1999-2016 et WAPElisie, ATE e, P tobbi (Sand fly)
L. donovani Sudan, Ethiopia, Argentina .
H. sapiens (Human)
Eremias vermiculata,
E. velox rborowskii,
L. tropica, B Afghanistan, China, Iran Phrynocephalus
et 1L L. aethiopica AOIALE Eritrea axillaris (Desert lizards)
Canis spp.(Dog)
H. sapiens (Human)
Leishmania sp. .
(Not compatible 2. e, ..
. E. velox rborowskii,
with known .
species: high- E. multiocellata,
Clade IV pecies, g. 2015-2017 China, Spain P. axillaris,
similarity with .
Tenuidactylus elongatus (Desert
L. tarantolae and -
L. adleri) Ve
: Sergentomyia minuta (Sand fly)
L. (V.) braziliensis,
Clade v L+ (V) shawi, 1984-2006 Brazil, Peru (2228 LG 7R
L. (V.) guyanensis, H. sapiens (Human)
L. (V.) peruviana
Leishmania sp.
Clade VI (N.Ot il 2006 Ghana H. sapiens (Human)
with known
species)
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DISCUSSION

Molecular epidemiological and demographic data
of these six classes obtained as a result of genetic
relationshipsbetweenstrainsbydrawingaphylogenetic
tree are summarized in Table 2. The literature for
these strains is reviewed and the findings for molecular
epidemiological relationships are discussed below.

In this study, the strains in Clade | (Cl) originated
from Iran, Afghanistan and Austria between 2004-
2018, and all of are Leishmania major. The Austrian L.
major strain (KX821679) in Cl is not considered to be
of Austrian origin since it was isolated from a frequent
traveler patient (11). The species responsible for old
world cutaneous leishmaniasis in these countries are
mostly L. major and L. tropica (12,13). Leishmania
major causative agent for cutaneous leishmaniasis
occurring in the north and east of Iran. Additionally,
Rhombomys opimus is the reservoir and Phlebotomus
papatasi is the vector (14). Cl strains were isolated
from the skin lesion in humans, P papatasi as a
vector and R. opimus as a reservoir. This high genetic
similarity of the strains supports the human-sand fly-
rodent cycle in previous studies (15-16). Rafizadeh
et al. (2016) reported the human population is
associated with L. major epidemic, which occurred
with more than 400 new CL cases (16). One of the
strains sequenced in this study (KJ425408) falls
on Clade | in our study. It was also found that this
strain was 100% similar to some L. major strains
(KJ577703, KJ577707, KJ577708) located in Clade | in
the Esfarayen region in northern Iran. Several studies
from Iran have shown that L. major is the dominant
species on the border with Afghanistan (17,18).
KJ420587 L. major strain, originated Herat, occurring
in Cl is phylogenetically related to strains in Iran.

Clade Il (Cll) strains belong to L. infantum and
L. donovani in two sub-branches, as seen in Table 2.
Several studies reveal that L. infantum is a VL agent
in the Middle East (19). Leishmania infantum origins
identified in Uzbekistan, Tajikistan and Armenia were
reported to be related to the human and animal

Turk Hij Den Biyol Derg

migration (20,21). In our study in the CII, Iran P. tobbi
strain (HQ535858) and Uzbekistan and Armenia human
strains are genetically indistinguishable is evidence of
the existence of this pathway in terms of transmission.
Interestingly, Lin/Argentina/2012 strain detected in
the dog in Argentina was also in Cll (22). On the other
hand, L.donovani in Sudan and Ethiopia in Cll are form
a sub-branch in the phylogenetic tree. The strains of
L. donovani from Sudan was isolated from clinical
samples in 1999 and Ethiopian strains obtained VL and
CL cases were located in the same clade (23,24). In
this region, people always crossing borders because
of doing business or military activities may explain
this genotypic relationship. Essentially, according to
the current taxonomy, L. donovani and L.infantum
are subspecies in L. donovani complex (25).

Clade Il (Clll) strains are isolated from different
species of desert lizards, human and dog and originated
from Afghanistan, China, Iran and Eritrea, in which
only strain from lIran is located in CIlIl (26). Clade
IV (CIV) strains are isolated from desert lizards and
Sergentomyia minuta and originated from China and
Spain. It was shown a high similarity that Chine desert
lizards strains (KU194923-KU194975) and Spain vector
strains (LC216366, LC216368, LC216360) (27,28). It
has also been reported that there is a high similarity
between desert lizards and human strains in China
(29). The reason why Clade Ill and IV are considered
together is that the manifestation of linearity between
geographic relations and phylogenetic proximity
here is different than expected. Because, while two
different clades (Clll and CIV) are detected in the
same geography, it is quite remarkable that strains
in the remote geography are related to each other.”

Herat originated some L. tropica (KJ420584,
KJ420585) strains belonging to in our study in Clade
I (CHI) (30). In our meta-analysis study showed that
the KJ420585 L. tropica strain isolated from Herat (in
Clll) is 100% similar to some Chinese L. tropica strains
(KU194925, KU194930, KU194937, KU194940). In this
study, L. tropica Herat strain (KJ420585) was isolated
from a human in 2014, however the Chinese strains in



CIIl were isolated from some desert lizards (Eremias
vermiculata) that lived in the north and east of China
in 2015 (29). Zhang et al. (2015), reported that desert
lizards have a potential reservoir role for human
leishmaniasis (28,29). Moreover, some Chinese L.
tropica strains (KU194928-KU194945, desert lizards,
2015) and Iran strain (HM004586, dog, 2010) were
found to be 100% similar in our study. Dogs are known
to be the main reservoirs for zoonotic VL (31). In this
way, it is possible to see both the historical adventure
of Leishmania lineages and the transition between
species. Herein, strains are geographically related,
which can be evaluated to see both the adventure of
the origins over the years and the transition between
host species. Intrestingly, FN252411 L.
strain in CllIl, which is isolated from Eritrea in Africa

aethiopica

in 2009, is a human strain. Acording to Zanger et
al. (2011), the FN252411 L.
isolated from Eritrea with a travel history (32).

aethiopica strain was

In this study, Clade V’s strains are Brazilian and
Peru shown as table 2. (FN398328 L. (V.) shawi was
isolated in 1984 from monkey (Cebus apella) while
others human cases. They all show 100% similarity
to each other, in which monkey species can play a
role in the transition path of Leishmania species
in South America (33). Also, L.
strains in CVI are 100% similar (34). However, these
()

peruviana strains isolated from Peru. Cupolillo et

(V.) braziliensis

strains form sub-branches with two other L.

al. (1998), supports the genetic closeness between
these species also (35). It is interesting that the

strains isolated from different hosts, Leishmania
species and years are located in the same clade.
It is understood that genetic profiles are preserved
over the years and the ITS1 region is highly similar.

Clade VI
(EF524071). This strain was named only Leishmania

has an African Ghanaian strain
sp. taxonomically (36). The Leishmania spp. in CVI did
not match the DNA sequences of Leishmania species in
the NCBI portal. EF524071 is isolated from humans and
may be a new species, and vector-host relations and
epidemiologicalrelationsnetworkneedtobeexplained.

In conclusion, the strains examined using the in-
silicomethod were isolated from different geographies
of the world between 1984-2018. The phylogenetic
relationships between these strains show not only
the vertical spread of origins over the years, but also
the horizontal spread as geographically. Thus, the
relationships of Leishmania strains in the host-vector-
reservoir chain are explained. Monitoring vertical and
horizontal spread of Leishmania origins with such
meta-analytical studies is particularly important in
terms of evaluating the effectiveness of protection
and control measures. The demonstration that the
horizontal spread of Leishmania clones continues
between geographies by in-slico and phylogenetic
analysis indicates the insufficiency of protection
Also,
spreading over the years indicates the insufficiency

measures. the continuity of the vertical

of control measures. Therefore, it is obvious that

there is a need for a large number of meta-analysis
studies such as this study on factors and their spread.
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N-acetyl cysteine decreases migratory capacity and increases
endoplasmic reticulum stress in endometriotic cells with time
and dose-dependent use

Elif KARAKOC'

ABSTRACT

Objective: Endometriosis is a chronic condition
that affects women of reproductive age and is linked
to infertility and pelvic pain. There hasn’t been a
curative treatment for the condition either, only anti-
inflammatory drugs, analgesic drugs, and laparoscopy.
(NAC)

glutathione (GSH). N-acetylcysteine has been used to

An anti-oxidant N-acetylcysteine restores
treat endometriosis both in vivo and in vitro in a small
number of trials. In vivo and in vitro studies have shown
that NAC lowers inflammation and ectopic endometrial
development. In this study, we aimed to decrease the
proliferative capacity as well as the migratory behavior

of the endometriotic cells by using the IC50 level of NAC.

Methods: HESC and 12Z human endometrial
and endometriotic stromal cell lines were expansed
according to the manufacturer’s instructions. Impedance
measurements were performed on the xCELLigence
(RTCA) device to determine cellular impedance. N-acetyl
cysteine was applied to the cells at doses between 10¢-
102 M, and the IC50 for NAC was calculated. The cells

were treated with IC50 NAC, and the wound healing

OZET

Amac: Endometriyozis lreme cagindaki kadinlan
etkileyen ve kisirlik ve pelvik agn ile baglantili kronik
bir hastaliktir. Hastalik icin henlz iyilestirici bir
tedavi olmayip, sadece laparoskopi yapilmakta, anti-
inflamatuar ilaclar ve analjezik ilaclar verilmektedir. Bir
antioksidan olan N-asetilsistein (NAC), glutatyonu (GSH)
geri kazandirir. N-asetilsistein, az sayida calismada
hem in vivo hem de in vitro endometriyozisi tedavi
etmek icin kullamlmistir. In vivo ve in vitro calismalar,
NAC’nin inflamasyonu ve ektopik endometriyal gelisimi
azalttigim gostermistir. Bu calismada, NAC’nin IC50
seviyesini  kullanarak  endometriyotik hiicrelerin
proliferatif kapasitesinin yani sira migrasyon davranisini

da azaltmayr amacladik.

Yontem: HESC ve 12Z insan endometriyal ve

endometriyotik stromal hicre hatlar, Ureticinin

talimatlarina gore retildi. Hicresel empedansi
belirlemek icin xCELLigence (RTCA) cihazinda empedans
olciimleri yapildi. Hiicrelere 10°%-10"2 M arasindaki
dozlarda N-asetil sistein uygulandi ve NAC icin 1C50

hesaplandi. Hiicreler IC50 NAC ile muamele edildi ve
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was analyzed at 0, 24, and 48 hours. GRP78, ER tracker,
and tubulin-specific immunofluorescent labelings were
performed. The corrected total cell fluorescence (CTCF)
was counted for each sample. The GraphPad Prism 8
program was used for statistical analysis. The Shapiro-
Wilk test, Mann-Whitney U test, Kruskal-Wallis test, and
posthoc Dunn tests were done.

Results: 12Z cell proliferation was decreased
by 10°-102 M NAC, while HESC cell proliferation was
unaffected. The IC50 for 12Z cells was determined as
3.87 x 10° M. The wound gap width of 12Z cells treated
with NAC was substantially wider at 48 hours into
the migration test than that of the control. N-acetyl
cysteine treated 12Z cells exhibited increased ER-
tracker and GRP78 fluorescent immunolabeling, but
decreased tubulin labeling. N-acetyl cysteine did not
significantly alter the immunofluorescence labeling for

those proteins in HESC cells.

Conclusion: Endometriosis is a severe, ongoing
condition that primarily affects females who are fertile
and is linked to infertility. Therefore, we demonstrated
that application of NAC in a time-dose and impedance-
dependent manner helped decrease the proliferative
and migratory capacity of endometriotic cells, lowering
the expression of the tubulin protein, raising ER stress,
and consequently raising the level of chaperone
proteins. We can say that NAC may be a possible
curative or supportive medication in the treatment of

endometriosis.

Key Words: Endometriosis, n-acetyl cysteine,
proliferation, migration, microtubule, endoplasmic

reticulum, chaperone protein

yara iyilesmesi 0, 24 ve 48. saatlerde analiz edildi.
GRP78, ER isaretleyici ve tubuline 6zgl immiunofloresan
isaretlemeler yapildi. Her ornek icin diizeltilmis toplam
hiicre floresans1 (CTCF) hesaplandi. istatistiksel analiz
icin GraphPad Prism 8 programi kullanildi. Shapiro-Wilk
testi, Mann-Whitney U testi, Kruskal-Wallis testi ve
posthoc Dunn testleri yapildi.

Bulgular: 127 hiicrelerinin cogalmasi 10¢-10-2 M NAC
ile azalirken HESC hiicrelerinin ¢ogalmasi etkilenmedi.
12Z hiicreleriicin IC50, 3.87 x 10° Molarak belirlendi. NAC
ile tedavi edilen 12Z hiicrelerinin yara araligi genisligi,
migrasyon testinin 48. saatinde kontroliinkinden onemli
olciide daha genisti. N-asetil sistein ile muamele edilmis
12Z hicrelerinde, artan ER-isaretleyici ve GRP78
immunofloresan isaretleme gozlendi, ancak tubdlin
isaretlenmesi azaldi. N-asetil sistein, HESC hiicrelerinde
bu proteinler icin immunofloresan isaretlenmesini
onemli Olclide degistirmedi.

Sonug: Endometriyozis, oncelikle lireme caginda
olan kadinlar etkileyen ve kisirlikla baglantili ciddji,
siiregen bir hastaliktir. Bu nedenle, NAC’nin zaman-
doz ve empedansa bagli sekilde uygulanmasinin,
endometriyotik hiicrelerin cogalma ve goc etme
kapasitesini azaltmaya, tubulin proteininin
ekspresyonunu dustirmeye, ER stresini arttirmaya
ve sonu¢ olarak saperon proteinlerinin seviyesini
yiikseltmeye yardimci oldugunu gosterdik. N-asetil
sisteinin endometriyozis tedavisinde olasi bir iyilestirici

veya destekleyici ilac olabilecegini soyleyebiliriz.

Anahtar Kelimeler: Endometriyozis, n-asetilsistein,
cogalma, goc etme, mikrotiibiil, endoplazmik retikulum,

saperon protein

INTRODUCTION

Endometriosis is a chronic, incapacitating disease

endometriosis (1). Endometriosis is the term for the
condition in which endometrial glands and stromal
tissue are visible outside of the uterine cavity (1, 2).

associated with infertility and pelvic pain. The Dysmenorrhea, dysparonia, heavy menstrual cycles,
disease is relatively prevalent among women of  andnulliparity are the most common clinical outcomes
reproductive age, and 6-10% of women suffer from (1), The etiopathogenic mechanisms involved in the
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illness are still not fully known, despite the fact that
the relationship between the disease and infertility is
frequently studied in the literature (3). It is believed
that the disease is influenced by a variety of genetic,
environmental, and epidemiologic factors (1). There
are a variety of hypotheses, including the ability of
Millerian duct-derived embryonic cells to survive
in ectopic places and ectopic implants of menstrual
shredded tissue and retrograde bleeding (4). Since
there is a low diagnostic rate, many endometriosis
lesions cannot be identified (5, 6). Apart from anti-
inflammatory medications, analgesic medications,
and laparoscopy, there hasn’t been a curative therapy
for the illness either. An increasing body of evidence
suggests that atypical ovarian endometriosis may be
the precursor to ovarian cancer (5). Because it lowers
life quality and also results in infertility and cancer,
endometriosis continues to be a major problem for
women who are of reproductive age (7, 8).
N-acetylcysteine (NAC) is a novel pain reliever
that has
Because it replenishes glutathione (GSH), NAC has

recently been studied by scientists.
traditionally been used as an antidote for respiratory
illnesses, acetaminophen overdoses, and, in rare
cases, nephropathy (9, 10). It is known that oxidative
stress is increased in endometriotic tissue compared
to normal endometriotic tissue, and oxidative stress
is also accepted as the progressive cause of the onset
of endometriosis (10). N-acetylcysteine has been
used in a limited number of studies for endometriosis
treatment, both in vivo and in vitro. According to
a study, using a combination drug containing NAC
reduced inflammation and ectopic endometrial
growth in vivo and in vitro, as well as relieving pain in
endometriosis patients (11). N-acetylcysteine was also
suggested as a promising treatment for endometriosis
in an observational cohort trial by reducing the
size and number of cysts (12) and improving oocyte
quality in mice by increasing mitochondrial activity
and decreasing oxidative stress (13).

Almost all eukaryotic cells’ cytoskeleton, which
is made up of microtubules (MTs), is formed by the

dimerization of the tubulin proteins a- and B-tubulin.
The elongation, shortening, and halt phases of MT
dynamics are important for intracellular trafficking,
mitotic spindle formation, cytokinesis, cell membrane
blebbing, cell migration, and phagocytosis (14).
Endoplasmic reticulum (ER) important
organelle as being a large site of protein synthesis,

is an

and the abnormal accumulation of protein aggregates
in the ER lumen is known as ER stress (15). GRP78 is
an ER chaperone involved in regulating protein folding
and ER transmembrane inducers. The expression of
GRP78 and ER activity appear to be directly correlated
(16, 17).

Since endometriosis is defined by the aberrant
invasion of endometrium-like tissues and cells
outside the uterus, ER stress stimulation might be
used as a therapeutic strategy to reduce proliferation
and migration in endometriotic cells. As NAC is well
known for being an antioxidant and ROS scavenger
(18), we sought to find out more about its impact on
endometriotic cells in light of its anti-proliferative
and anti-migratory properties and whether it could
be related to ER stability and chaperone protein
alterations. Here, we proposed that endometriotic
cells exposed to the IC50 level of NAC would exhibit
reduced proliferative potential as well as migratory
behavior due to an in vitro decrease in tubulin
expression and ER stability.

MATERIAL and METHOD

Cell culture

HESC (#T0533, ABM, Canada) and 12Z (#T0764,
ABM, Canada) human endometrial and endometriotic
stromal cell lines were cold-chain transferred into our
laboratory and thawed immediately according to the
manufacturer’s instructions. HESC, an endometrial
stromal cell line, was cultured in DMEM/F12 (#P04-
41550, PAN-Biotech, USA) medium supplemented
with 1% Pen-strep, 10% FBS, and 1% Pen-strep. The
endometriotic cell line 12Z was grown in Prigrow IV
(#TM004, ABM, Canada) medium with 10% FBS. The
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cell lines were incubated at 37 °C in 5% CO, culture
conditions.

Proliferation analysis by real-time impedance-
based proliferation analysis (RTCA)

The cell culture medium was removed, and the
cells were washed with PBS when the HESC and
12Z cell lines reached 70-80% confluence. The cells
were then incubated for 10 minutes at 37 °C with
a trypsin/EDTA solution (#T4049, Sigma-Aldrich, USA)
before centrifugation at 1200 rpm. To seed 5000
cells per well, 200 microliters of pellet and medium
mixture were seeded into 96 wells of gold electrode-
covered “E plates.” To determine the efficacy of
NAC (N-Acetyl-L-Cysteine) (#A9165, Sigma-Aldrich,
USA) on cell proliferation, impedance measurements
were performed using the xCELLigence (RTCA, Roche
Applied System, Switzerland) device. The “cell index”
was created by continuously recording the impedance
of the pressure of the cells to the base. N-Acetyl-L-
cysteine was dissolved in medium (DMEMF12, Prigrow
IV) of 1 mM concentration and applied to the cells
after 24 hours at doses between 10°%-10"2 M for 6
repetitions. For a total of 96 hours, cellular indices
were recorded every 15 minutes. The 1C50 for NAC
was calculated through RTCA software.

Scratch and cell migration assay

Endometrial stromal cells and endometriotic cells
were seeded as 1x10° cells per well in 6-well plates.
After the cells had adhered and reached 70-80%
confluence, a cell-free area in each well was created
by scraping a line with a sterile micropipette tip.
The wells were washed with medium after scraping
to remove non-adherent cells. The cells were then
treated with 1C50 NAC or only medium. The wound
healing was analyzed by taking images from the
wells at the same positions using a phase contrast
microscope (IX-73, Olympus, Japan) at 0, 24, and 48
h. Each measurement was made with care to measure
the same area, and the measurements were repeated
at least three times.

The calculation of “percent wound confluence”

Turk Hij Den Biyol Derg

was analyzed according to the formula:
A: initial scratch wound; B: scratch wound at the
time.

% wound confluence = [(A-B)*100 %]/A
Immunofluorescence labeling

The cells were seeded 1x10* per well in 8-well
slides. When the cells reached a confluency of 70-
80%, the medium was removed, and the cells were
washed with PBS. The cells were then fixed in cold
acetone for 10 minutes at 4 °C and air-dried for
30 minutes at room temperature. The cells were
blocked with 5% skimmed milk and then incubated
in a humidity chamber overnight at +4 °C with
1:100 dilutions of anti-human GRP78 (#ab212054,
Abcam, UK), ER tracker (#E34251, Invitrogen,
USA), and B-tubulin (#T8328, Sigma-Aldrich, USA)
primary antibodies. The cells were labeled with the
secondary antibodies Alexa 488 and 594 (#ab150080,
Abcam, UK; #ab150113, Abcam, UK). To stain nuclei,
DAPI (#422801, Biolegend, USA) was applied, and
then the slides were mounted with antifade mounting
medium. The presence of specific immunolabeling
was determined using a light microscope attached to
a digital camera (Leica DM6B, Germany). Evaluation
of the immunolabeling was performed via LASX
software. At least three micrographs from non-
overlapping areas of both positive and negative
controls were measured for fluorescence, and the
corrected total cell fluorescence (CTCF) was counted
for each sample.

Statistical Analysis

The RTCA software was used for determining
the 1C50 of NAC. The migration and wound healing
analyses were carried out using the % wound
confluence formula. For immunofluorescence
analysis, the corrected total cell fluorescence (CTCF)
formula was used to calculate the measurements, and
the GraphPad Prism 8 program was used for statistical
analysis. Analytical methods were used to assess the
variables’ conformity to the normal distribution (the

Shapiro-Wilk test). Mann-Whitney U tests were used



for pairwise comparisons, the Kruskal-Wallis test for
multiple comparisons, and posthoc Dunn tests for
posthoc Dunn tests. The total type-1 error level was
set at 5% for statistical significance.

RESULTS

Under human endometrial

stromal cells (HESC) and human endometriotic cells

ideal conditions,
(12Z) were cultured. Cells were examined under a
phase contrast microscope every three days and noted
as having the morphology of human stromal cells. They
had long cytoplasmic extensions and euchromatic
nuclei. For the experiments, care was taken to
ensure that both cells’ passages had the same passage
number. It was discovered that 12Z cells grown in
vitro had a greater proliferative capacity and reached
confluence faster than HESC cells (Figure 1A, B).

In 96-well
confluent cells were seeded. Both cells’ “cell index”

gold electrode-coated E plates,

reached 1 after about 24 hours of seeding. We

discovered that 12Z cells had a much higher cell
index, which the RTCA software recorded (Figure 1C,
E). At the 25" hour, N-acetyl cysteine was applied

a0 7% ase e s

Log of concentrabon (M)

to the cells at appropriate rates, six times at doses
determined to be 10%-10"2 M. To determine the
effectiveness of NAC on cell proliferation, impedance
measurements were taken using the xCELLigence
(RTCA, Roche Applied System, Switzerland) device.
Cellular indices were measured every 15 minutes for
96 hours. We discovered that although 10°%-102 M
NAC inhibited the proliferation of 12Z cells (Figure
1E), it did not affect the proliferation of HESC cells
(Figure 1C). The cell index in NAC-treated 12 Z cells
was found to be lower than in the untreated control
group. The IC50 for 12Z cells was determined to be
3.87 x 10° M. After determining the 1C50 for 12Z
cells (Figure 1D). The cells were exposed to the IC50
dose of NAC for migration analysis. Phase contrast
microscopy was used to analyze images taken from
the wells at 0%, 24", and 48" hours (Figure 2A). At
the 0™ hour, the wound width created by scraping
in the wells did not differ significantly (p = 0.6480)
between the 12Z control, 12Z NAC, and HESC control
and HESC NAC groups. No significant difference was
observed between the 12Z control, 12Z NAC, and
HESC control and HESC NAC groups in the wound
width measurements performed at the 24% hour of

HESC

= R
B worm
W o
B xoom
[

Ty . M
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Control

Figure 1. (A) Human endometrial stromal cells (HESC) and (B) Human endometriotic cells (12Z) displayed the morphology of
human stromal cells with their extended cytoplasmic extensions and euchromatic nuclei. The 12Z cells were seen to have a
higher proliferative capacity than HESC cells (10x magnification, scale bar 200um). (C, E) The RTCA program observed that
NAC had more anti-proliferative efficacy on 12Z cells than on HESC cells in 96-well gold electrode-coated E plates. (D) The
IC50 for 127 cells was 3.87 x 107 M.
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the migration test (p = 0.0623). At the 48" hour of
the migration test, measurements revealed that
the wound gap width of 12 Z cells treated with NAC
was significantly greater than that of the control

Oh 24 h

12Z-CONTROL

12Z-NAC

HESC-NAC

HESC-CONTROL

group (p = 0.0057), but there was no significant
difference in the wound gap width of HESC cells
treated with NAC or medium (p= 0.9335) (Figure 2 B).

48 h

- 12z Control
- 2ZNAC
B HESC Contrel

HESC-NAC

Scratch Width pm

Figure 2. (A) For a 48-hour migration investigation, the IC50 dosage of NAC was administered to the HESC and 12Z cells
(10x magnification, scale bar 200pm). (B) The wound gap width of 12 Z cells treated with NAC was significantly wider than
that of the control group at the 48 hour of the migration test, respectively (*p < 0,05).

The cells were labeled with anti-human GRP78,
ER tracker, and B-tubulin primary antibodies (Figures
3, 4). The fluorescence labeling with B-tubulin
antibody was more intense around the perinuclear
area of the cells (Figure 3, 4). The fluorescence
intensity in at least three micrographs from non-
overlapping areas of both positive and negative
controls was measured, and the corrected total
cell fluorescence (CTCF) was calculated for each
sample. Fluorescent immunolabeling with B-tubulin
was found to be more intense in the 12Z control
group. In addition, it was found that B-tubulin
labeling was statistically significantly higher than
in NAC-treated 12Z cells (p= 0.0339) (Figure 3A, B,
E). Endoplasmic reticulum membrane labeling with
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ER tracker was significantly higher in NAC-treated
12Z cells than in cells without NAC application (p=
0.0189) (Figure 3 A,B, and F). Immunofluorescence
labeling of the B-tubulin and ER tracker in HESC
cells exposed to NAC or medium only revealed no
significant differences (Figure 3C, D, G, and H).

When the 12Z control and NAC-treated groups
were compared in GRP78 CTCF measurements, it was
discovered that the immunofluorescent labeling in
the NAC-treated group was significantly higher than
in the medium treated group (p=0.0394) (Figure 4 A,
B and E). Immunofluorescence labeling of GRP78 in
HESC cells exposed to NAC or medium alone revealed
no significant differences (Figure 4 C, D, and F).



DAPI TUBULIN B ER TRACKER MERGE

12Z- NAC 12Z- CONTROL

HESC-CONTROL

Tubulin pCTCF
ER Tracker CTCF

HESC-NAC

Figure 3. (A) Representative images of 12Z and HESC cells fluorescently labeled with DAPI (blue), B-tubulin (red), and ER
tracker (green) are shown in (A, B, C, and D) (FL, scale bar 50uM). (E) N-acetyl cysteine exposure was shown to decrease
the B-tubulin in 12Z cells compared to controls (*p < 0,05), and (F) Dramatically increased ER tracker labeling in 12Z cells
compared to untreated 12Z cells (*p < 0,05). (G, H) Immunofluorescent labeling of ER Tracker and B-tubulin in HESC cells
did not identify any significant variations
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Figure 4. (A) Representative images of 12Z and HESC cells fluorescently labeled with DAPI (blue), GRP78 (red), and ER
tracker (green) are shown in (A, B, C, and D) (FL, scale bar 50uM). (E) N-acetyl cysteine exposure was shown to increase
the GRP78 labeling in 12Z cells compared to controls (*p < 0,05), and (F) There were no significant difference when GRP78
was immunofluorescently labeled in HESC cells that had been treated to NAC or just medium.
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DISCUSSION

Endometriosis is a severe, chronic disorder that
affects women of reproductive age and is associated
with infertility and pelvic pain (1). The disease
continues to be a major worry for women because
of its detrimental consequences on life expectancy,
elevated cancer risk, fertility, and reproductive health
(1, 3, 4). In addition, there is no effective treatment
method for this disease, other than painkillers,
anti-inflammatory drugs and laparoscopy (5-8).

Recently, researchers analyzed the potential
painkiller N-acetylcysteine (NAC) an antioxidant
derivative of the amino acid L-cysteine. Although
it has been used as an antidote for acetaminophen
abuse, nephropathy, and rare cases of respiratory
infections, NAC has only been explored in a few studies
for endometriosis (9, 10). So far, the impact of NAC on
endometriotic tissue and cells has been investigated,
including how it affects oxidative stress, inflammation,
pain, the size and weight of endometriotic lesions,
and mitochondrial activity, both in vivo and in
vitro (10-13). As a result, we reasoned that the in
vitro application of IC50 NAC might have an anti-
proliferative effect on the human endometriotic cells.

Under a phase contrast microscope, we
discovered that human endometriotic cells (12Z)
and human endometrial stromal cells (HESC) had
similar morphologies and stromal cell features. Like
fibroblast cells, the cells exhibited euchromatic
nuclei and protracted cytoplasmic extensions. This
fits in with the available literature (19). Moreover,
we found that 12Z cells proliferated more actively
and grew more rapidly than HESC cells. The greater
proliferative activity of endometriotic cells in vitro
was consistent with the results of other studies (20).

We gave cells a dosage screen of 10°%-10"2 M,
despite the fact that the majority of researchers
supplied NAC in a non-dose-impedance dependent
way. In this study, it was determined for the first
time in research how NAC influenced endometrial
and endometriotic cells throughout the course of
time and dose. Due to the doses administered by
the xcelligence system, the 12Z cells exposed to
NAC tended to decrease their proliferative capacity,
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which is compatible with the previous studies (21,
22). Nevertheless, HESC cells did not change their
ability to proliferate as a result of the NAC dosages
used. Hence, we determined the IC50 for 12Z cells
and discovered that it was 3.87 x 10° M. The IC50
dose of NAC was administered to 12Z cells and HESC
cells in order to examine any potential anti-migratory
effects. There was no difference in wound confluence
between cell lines at the 0™ hour due to NAC. Neither
the 12Z control, 12Z NAC, nor the HESC control and
HESC NAC groups’ wound confluence at the 24* hour
was significantly impacted by NAC. At the 48 hour,
the wound width measurements between the 127
control group and the 12Z NAC-applied group were
significantly different. At 48 hours, we discovered
that the wound confluence of the 12Z cells in the
control group was significantly higher than the wound
confluence of the 12Z cells in the NAC-applied group.
This was in line with the findings of Woo et al.’s study,
which revealed that 5 mM NAC reduced the migration
capacity of 12Z cells at 24 hours (23). In addition, Su et
al. reported that 2 mM NAC inhibited the migration of
the endometrial cancer cell line Ishikawa’s increased
migratory activity due to ROS elevation (24).

We presumed that the potential anti-proliferative
and anti-migratory influence of in vitro NAC
application on endometriotic cells could also
result in a reduction in tubulin expression due to
the significance of “microtubule dynamics” in cell
movement, migration, and the formation of mitotic
spindles. In a non-small cell lung cancer cell line,
NAC was demonstrated to decrease a- and B-tubulin
expression as well as to restrict migration raitos
(25); however, the main goal of our investigation on
endometriotic cells was to use IC50 and to inhibit
migration raitos amid decreased B-tubulin expression.
In this study, we showed that B-tubulin fluorescent
labeling was present throughout the cytoplasm
and around the perinuclear region of endometrial
and endometriotic cells. In comparison to the 12Z
NAC-applied group, the beta tubulin fluorescent
immunolabeling was shown to be stronger in the 12Z
control group. As a result, we can conclude that IC50
NAC; decreased B-tubulin protein expression and
migration in endometriotic cells over a 48-hour period.



Since NAC has been shown to lessen ER stress in the
literature (26), we wanted to find out if endometriotic
cells exposed to IC50 NAC exhibited ER stability or
instability. Also, we looked into the GRP78 labeling by
immunofluorescence in order to see if the process had
altered the chaperone protein in the endometrial and
endometriotic cells, in addition to ER tracker labeling
(14, 16, 17). There were no significant differences
between HESC cells treated with NAC or media alone
when the ER tracker was immunofluorescence labeled.
In 12Z cells, without NAC compared to cells with NAC,
ER tracker labeling of the endoplasmic reticulum
was considerably reduced. The immunofluorescent
labeling of GRP78 in the NAC-treated group was
substantially higher than in the medium-treated
group in 12Z cells. No significant differences were
seen when HESC cells treated to NAC or only media
were labeled with immunofluorescence for GRP78.

Contrary to previous studies (26, 27), NAC induced
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Corum ili hemodiyaliz hastalarinda influenza ve pnomokok
asilarina yaklasim
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OZET

Amag: Calismada diyalize giren hastalarin
influenza ve pnomokok asilarina bakis acilarinin
saptanmasi ve asilanma oranlarinin belirlenmesi

amaclandi.

Yontem: Bu calismaya, diyaliz programinda olan
ve arastirmaya katilmay1 kabul eden 128 hasta dahil
edildi. Egitim diizeyi, asilamalar hakkindaki bilgileri, as1
yaptirmak istemeyenlerin nedenleri, asilarin doktorlan
tarafindan dnerilip 6nerilmedigi, hastaliga bakis acilari,
daha once pnomoni ya da influenza nedeni ile hastane
yatislarinin olup olmadig1 sorgulandi. Verilerin analizi
icin IBM SPSS 23.0 paket programi kullanildi. Nominal
75 veriler say1 ve ylzde seklinde verilerek bunlarin
karsilastirilmasi icin ki-kare testi veya Fisher-exact test
kullanildi. 0.05’ten kiiciik P degeri istatistiksel olarak

anlaml kabul edildi.

Bulgular: Hastalarin yas ortancasi 54 (39-67) yil
olup, yas dagilimi 20-90 yil arasinda idi. Hastalarin 51
(%39,8)’i kadwn, 77 (%60,2)’si erkek idi. 128 hastalanin

58’i influenza, 16’st pnomokok asis1 ile asilanmisti.

ABSTRACT

Objective: The aim of the study was to determine
the perspective of patients undergoing dialysis to
influenza and pneumococcal vaccines and to determine

the vaccination rates.

Methods: 128 patients who were on dialysis program
and accepted to participate in the study were included
in the questionnaire study. Education levels, their
knowledge about vaccinations, the reasons of those
who did not want to be vaccinated, whether vaccines
were recommended by their doctors, their perspective
on the disease, and whether they had hospitalizations
due to pneumonia or influenza were questioned. Hitit
University licensed IBM SPSS 23.0 package program
was used for data analysis. Nominal data were given
as numbers and percentages, and chi-square test or
Fisherexact test was used to compare them. A P value

less than 0.05 was considered statistically significant.

Results: The median age of the patients was 54 (39-67)
years, and the age distribution was between 20-90 years.
51 (39.8%) of the patients were female, 77 (60.2%) were
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influenza asis1 icin 80 kisiye doktor onerisi oldugu
halde her yil duzenli influenza asis1 yaptiran 25 kisiydi.
Hangi yilin asisin1 yaptirdigina dikkat eden sadece 14
kisiydi. Hastalarin 92’si daha once gripal enfeksiyon
gecirmis, yedi hasta da hastanede yatarak tedavi
almist1. Hastalarin %28,9’unun hastaligi onemsemedigi
ve kolayca iyilesecegini disiindiiglinden asidan kagindigi
ogrenildi. Pnomokok asisi icin ise sadece 37 hastaya
pnomokok asis1 onerildigi ve 14 kisinin bir kez, iki kisinin
de iki kez pnomokok asis1 yaptirmis oldugu gorildi.
Hastalardan 13 kisi pnomoni gecirmis ancak hastane

yatisi olmadan hastaligi atlatabilmisti.

Sonug: Kronik bobrek yetmezligi olan hastalardaki
influenza ve pnomokok asilamalari; hedeflenen diizeyin
altindadir. Hastalarin asilanma oranlarini yiikseltmek

icin daha fazla calismaya ihtiyac vardir.

Anahtar Kelimeler: Hemodiyaliz, influenza,

pnomokok, asilama

male. 58 of 128 patients were vaccinated with influenza
and 16 pneumococus. Although there was a doctor’s
recommendation for 80 people for influenza vaccine, 25
people had regular influenza vaccines every year. It was
only 14 people who paid attention to which year they had
the vaccine. 92 of the patients had a previous flu infection
and seven patients had received inpatient treatment. It
was observed that most patients did not care about the
disease and avoided the vaccine because they thought it
would heal easily. For the pneumococcal vaccine, it was
observed that pneumococcal vaccine was recommended
to only 37 patients and 14 people had pneumococcal
vaccine once and two people had pneumococcal vaccine
twice. 13 of the patients had pneumonia, but were able

to survive the disease without hospitalization.

Conclusion: Influenza and pneumococcal
vaccinations in patients with chronic renal failure;
below the target level. More studies are needed to raise

vaccination rates in patients.

Key Words: Hemodialysis, influenza, pneumococcus,

vaccination

GIRIS

Saglik sisteminin ana amaci kisilerin sagligim
korumak ve hasta olmalarini 6nlemektir. Enfeksiyonlar
(KBY) olan hastalarda
ikinci en onemli morbidite ve mortalite nedenidir

kronik bobrek yetmezligi

(1). Baskilanmis immun yetmezlik ve sik hastane
ortaminda bulunma nedeni ile grip ve pnomoni riski
normal populasyondan daha yiiksek bulunmustur.
Ayrica yine yetersiz immun cevap nedeni ile de daha
agir seyretmektedir. Diyaliz hastalarinda influenza
ve pnomokok asilamalarinin morbidite ve mortaliteyi
azalttigr gosterilmistir (2). Bu nedeniyle asilama
programlar ile hastalarin korunmasi onemlidir (2,3).
AB; ailesinden

influenza Orthomyxoviridae
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tek sarmalli bir RNA virisiidir. Neden oldugu akut
solunum yolu hastaligi grip olarak adlandirlr.

influenza viriisleri antijenik 6zelliklerini her yil
degistirdiginden, her yil yeni asilar uretilmektedir.
Kis donemi salginlar arttigindan her yil sonbaharda
KBY’li hastalarda

azalmis antikor yaniti nedeniyle uygulanan yiiksek doz

asinin tekrarlanmasi onerilir (4).

influenza asisinin morbidite ve mortaliteyi azaltmaya
katkis1 gosterilememistir (1).

Pnomokok asis1 icin biri polisakkarit (PPSV23)
digeri konjuge (PCV13) olmak iizere iki tip pnémokok
asis1 bulunmaktadir. Polisakkarit as1 23 farkli serotip,
konjuge as1 ise toksik olmayan difteri toksinine
(CRM197) bagli 13 farkli serotip
Polisakkarit as1 yanlizca B lenfositleri uyarir. Olusan

icermektedir.



antikor ve notrofil islevlerini glclendiriri ancak
tek basina bagisik hafiza olusturamaz. Bu nedenle
konjuge asiy1 takiben en az 8 hafta sonra yapilmasi
onerilmektedir. Ulkemizde 2010 yilindan beri konjuge
pnomokok asis1 cocuklarda 2, 4 ve 12. aylarda

uygulanmaktadir. Eriskin bagisiklama ise 65 yas lizeri

onerilir. Hastanin asilanmasi 5-10 yilda bir PSV 23 ile
tekrarlanmalidir (5).

influenza ve pnomokok asilar1 (polisakkarit)
licretsiz 6denmektedir. Ulkemiz
saglik uygulama tebligi 6deme kriterleri Tablo 1’de

gosterilmistir (6).

riskli gruplara

veya risk grubu hastalarda uygulanmaktadir. Hastanin
>8hf-1 yil
PSV 23 ile asilanmasi 6nerilmektedir. Once PSV 23

Calismada hastalarindaki

pnomokok ve influenza asilama oranlarin1 saptamak

Corum ili diyaliz

oncelikli PSV 13 ile asilanmasi ve sonra
ve duslikse neden diisik oldugunun belirlenmesi

yapilmis bir hastada 1 yil sonra PSV 13 ile asilama amaclandi.

Tablo 1. Saglik uygulama tebligine gore influenza ve pnomokok asilarinin 6denme kriterleri

Grip asisi bedeli;

* 65 yas ve lzerindeki kisiler
* Yasli, bakimevi ve huzurevinde kalan kisilerin bu durumlarini belgelendirmeleri halinde saglik raporu aranmaksizin;
Gebeligin 2. veya 3. trimesterinde olan gebeler,
* Astim dahil kronik pulmoner ve kardiyovaskiiler sistem hastaligi olanlar,
* Diyabet dahil herhangi bir kronik metabolik hastaligi, kronik renal disfonksiyonu, hemoglobinopatisi veya immiin
yetmezligi olan veya immiinsupresif tedavi alanlar,
*6 ay - 18 yas arasinda olan ve uzun siireli asetilsalisilik asit tedavisi alan cocuk ve adolesanlarin hastaliklarini/gebelik
durumunu belirten saglik raporuna dayanilarak;

Tim hekimlerce her Eyliil ila Subat donemleri icerisinde recete edildiginde bir defaya mahsus olmak {izere sosyal
glivenlik kurumu tarafindan karsilanmaktadir.

Pnomokok asis1 bedeli (polisakkarit);

* ki yas Ustii cocuklarda ve eriskinlerde,
- Aspleni, dalak disfonksiyonu, splenektomi (medikal, cerrahi ve otosplenektomi) yapilan veya planlanan olgular,
- Orak hiicre hastalig,
- Colyak sendromu,
- Radyasyon tedavisi,
- Organ transplantasyonu
- HIV (tim evreleri)
- Tedaviye veya hastaliklara bagli immiin yetmezlik ve immiin baskilanma durumlari,
- Kronik renal hastalik ve nefrotik sendrom,
- Kronik kalp hastaliklar,
- Astim dahil kronik akciger hastaliklari,
- Siroz dahil kronik karaciger hastaliklari,
- Diyabet dahil herhangi bir kronik metabolik hastaligi, hemoglobinopati,
- Dogustan ve edinilmis kraniyal defektler
- Dermal sinusler dahil beyin omurilik sivisi sizintisina sebep olan durumlarda,

*Hastaliklarini belirten saglik raporuna dayamilarak tim hekimlerce recete edilmesi halinde 5 yilda bir sosyal giivenlik
kurumu tarafindan karsilanmaktadir.

*65 yas ve lzerindeki kisilere ise rapor aranmaksizin bes yilda bir defa olmak iizere sosyal glivenlik kurumu tarafindan
karsilanmaktadir.
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GEREC ve YONTEM

Kronik bobrek yetmezligi nedeni ile diyaliz
programinda olan hastalar bilgilendirildi. Ekim-Kasim
2021 tarihleri aras1 calismaya katilmay1 kabul eden 128
hasta calismaya alindi. 8 hasta katilmadi. Hastalarin
influenza ve pnomokok asilarina olan yaklasim
ve asilanma dizeylerinin saptanmasi amaclandi.
Anketler calisma yazarlarn tarafindan olusturuldu.
Hastalar sorulari kendileri (self-test) yamtladilar.
Hastalarin egitim dizeyi, asilamalar hakkindaki
bilgileri, as1 yaptirmak istemeyenlerin nedenleri,
asilarin doktorlar1 tarafindan onerilip onerilmedigi,
daha once pnomoni ya da influenza nedeni ile hastane
yatislarimin olup olmadigi sorgulandi.

Verilerin analizi icin Hitit Universitesi lisansh
IBM SPSS 23.0 paket programi kullanildi. Nominal

Tablo 2. Hastalarin genel ozellikleri ve asilanma diizeyleri

veriler say1 ve yuzde seklinde verilerek bunlarin
karsilastinilmasi icin ki-kare testi veya Fisher’s exact
test kullamldi. 0.05’ten kiiciik P degeri istatistiksel
olarak anlamli kabul edildi.

Bu calisma, Hitit Universitesi Tip Fakiiltesi Klinik
Arastirmalar Etik Kurulu onayr ile gerceklestirildi
(Tarih: 08.09.2021, Karar no: 460).

BULGULAR

Calismaya hastanemizde diyalize alinan 128
kronik bobrek yetmezlikli hasta alindi. Hastalarin
yas ortancasi 54 (39-67) yil olup yas dagilimi 20-
90 yil arasinda idi. Hastalarin 51 (%39,8)’i kadin 77
(%60,2)’si erkek idi. Hastalarin yas dagilimlari, egitim
duzeyi ve ek hastaliklar Tablo 2’de gosterilmistir.

Yas Say1 (%) influenza Asis1 Olma Orami (%) Pnomokok Asis1 Olma Orani (%)
20 yas ve alti 3 (2,3) 1/3 (0,33) 0/3 (0,00)
21-35 9 7,1) 4/9 (0,44) 3/9 (0,33)
36-50 17 (13,3) 10/17 (0,59) 2/17 0,12)
51-65 46 (35,9) 21/46 (0,46) 8/46 (0,17)
65 yas ve Uzeri 53 (41,4) 22/53 (0,42) 3/53 (0,06)

58/128 (0,45) 16/128 (0,13)

Cinsiyet
Kadin 51 (39,8) 22/51 (0,43) 8/51 (0,16)
Erkek 77 (60,2) 36/77 (0,47) 8/77 (0,10)

58/128 (0,45) 16/128 (0,13)

Egitim diizeyi
Okur-yazar 9 (7,1) 6/9 (0,67) 0/9 (0,00)
ilkokul 76 (59,4) 35/76 (0,46) 9/76 (0,12)
Ortaokul 18 (14,1) 4/18 (0,22) 3/18 (0,17)
Lise 15 (11,7) 7/15 (0,47) 3/15 (0,20)
Universite 9 (7,1) 6/9 (0,67) 1/9 (0,11)
Yiiksek Lisans 1 (0,8) 0/1 (0,00) 0/1 (0,00)

58/128 (0,45) 16/128 (0,13)

Ek Hastaliklari
Akciger Hastaligi 14 (10,9) 4/14 (0,28) 1/14 (0,07)
Kalp Hastaligi 30 (23,5) 16/30 (0,53) 4/30 (0,13)
Kanser 4 (3,1) 1/4 (0,25) 1/4 (0,25)
Ek Hastaligi Yok 80 (62,5) 37/80 (0,46) 10/80 (12,5)

128 (100) 58/128 16/128
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Hastalarin 45,3’0 influenza 12,5’ pnomokok ile
asilanmisti. Hastalarin asilanma oranlarn ile yaslan

(p:0239); cinsleri (p:0:234) ve egitim dizeyleri
arasinda (p:0,189) istatistiksel anlamli farklihk
izlenmedi.

Anketler incelendiginde 81 (%63) kisiye doktor
onerisi oldugu halde her yil diizenli influenza asisi
yaptiran sadece 25 (%20) kisiydi. Hangi yilin asisim
yaptirdigina dikkat eden sadece 14 (%11) kisiydi.
Hastalarin 92 (%72)’si daha once grip gecirmis, 7 (%6)
hasta da hastanede yatarak tedavi almisti. Hastane

Tablo 3. influenza asisi anket sonuclan

yatisi olan hastalarin 5 (%3,9)’i hic asisiz; 2 (%1,5)’i
dizenli as1 yaptirmayan hastalardi. Hastalarin 37
(%28,9)’si gribi onemsemedigini kolayca iylesecegini
diistinduiglinden asidan kacindigini belirtti (Tablo 3).

Hastalardan sadece 37 (%28,9) hastaya pnomokok
asisi1 onerildigi ve %10,9 (14) kisinin bir kez %1,5 (2)
kisinin de iki kez pnomokok asis1 yaptirmis oldugu
goruldi (Tablo 4). Hastalardan 13 kisi pnomoni
gecirmis ancak hastane yatisi olmadan hastaligi
atlatabilmisti. Tamami asisizdi.

influenza Asis1 Yaptirdi mi? Say1 %
I:] Hic yaptirmadi: 66 (0,52)
[] Hayat boyu 1 kez 28 (0,21)
[] 3-5 yilda 1 kez 9 (0,07)
[] Her yil 1 kez 25 (0,20)
Asty1 Kim Onerdi?
[] Doktor 81 (0,63)
[] Es Dost Akraba 6 (0,05)
|:| Radyo televizyon 1 (0,01)
[] ilk duyuyorum 40 (0,31)
As1 Onerildi ise Red Nedeni?
[] Gerekli Bulmama 16 (0,13)
|:| Diger Yontemlerle Korunma 5 (0,04)
|:| As1 Spekiilasyonlar ve Kafa Karisikligi 12 (0,09)
|:| Gribi Onemsememe ve Kolayca lyilesirim Diisiincesi 37 (0,29)
Grip gecirdi mi?
[] Evet 92 (0,72)
[ Hayir 36 (0,28)
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Tablo 4. Pnomokok asis1 anket sonuglan

Pnomokok Asis1 Yaptirdi mi? Say1 %
D Hic yaptirmadi: 112 (0,87)
[] Hayat boyu 1 kez 14 (0,11)
[] Hayat boyu 2 kez 2 (0,02)
D Hayat boyu 3 kez 0 (0,00)
Asiy1 Kim Onerdi?
|:| Doktor 37 (0,29)
[] Es Dost Akraba 0 (0,00)
[] Radyo televizyon 4 (0,03)
[] ilk duyuyorum 87 (0,68)
As1 Onerildi ise Red Nedeni?

[] Gerekli Bulmama 26 (0,20)
|:| Diger Yontemlerle Korunma 15 (0,12)
[] As1 Spekiilasyonlari ve Kafa Karisikligi 24 (0,19)
|:| Pnémoniyi Onemsememe ve Kolayca lyilesirim Diisiincesi 26 (0,20)
Pnomoni gecirdi mi?

[ Evet 13 (0,10)
[ Hayir 115 (0,90)

TARTISMA pnomokok asilamasinin hastalarda hastaneye ve

Kronik bobrek yetmezlikli hastalarda Uremi,
lenfopeni, bozulmus makrofajvenotrofil fonksiyonlari,
anormal fagositoz ve T hlicre yamti gibi nedenlerle
enfeksiyonlara egilim artmistir. Enfeksiyonlar kronik
kalp hastaliklarindan sonra mortalitenin ikinci onemli
nedenidir. Ayrica enfeksiyonlarin %20’sinin akciger
kaynakli ve onlenebilir olmas1 asilama programlarinin
influenza ve

onemini daha da artirmaktadir.

Turk Hij Den Biyol Derg

yogun bakim Unitesine yatisi azalttigin1 ve olimleri
onledigini gosteren cok sayida calismalar mevcuttur
(7-11). Yine pnomokoksik pnomoninin pnomokok
asilamalart ile oniine gecilebildigi bilinmektedir
(11,12).

Calismada influenza ve pnomokok as1 oranlarinin
diinya saglik orgiitii onerilerinin altinda kaldigi ve
bu durumun bilgi ve oneri eksikligine bagl oldugu
goriilmistiir. Calismada Influenza asist yaptiran kisi



%48, pnomokok asis1 yaptirak kisi %13 kadardi. Bu
hastalar haftada 2-3 gun diyaliz programinda olan
ve sik hastane basvurular olan hastalar olmasina
ragmen asilar ve hastalik konusunda yeterli bilgiye
sahip degillerdi. influenza icin %31, pnémokok icin
%68 hasta as1 hakkinda bilgi sahibi degildi. Tablo 5’de
kronik bobrek yetmezlikli yada risk grubunda olan
hasta gruplarinda yapilmis calismalardaki asilanma
oranlan verilmistir. Asilanma oranlarinin influenza
icin %18,3-57,2; pnomokok icin %3,3-17,6 arasinda
oldugu gozlenmistir (13-20).

Bu veriler asilamadaki yetersizligin yillar icinde
degismedigini ve sadece llkemizde olmadigim
gostermektedir. Ayrica calismada hastalarin yaslan

Tablo 5. Literatiirdeki benzer calismalar

cinsiyetleri ve egitim diizeyleri ile asilanma oranlan
arasinda anlamli bir farklilik saptanmadi.

Ulkemizde eriskin as1 kayitlarinin ve takiplerinin
yetersiz olmasi nedeniyle calismadaki kisi sayisi
anket yapilan hastalarla simirli kalmistir.

Calismada kronik bobrek yetmezlikli hastalardaki
influenza ve pnomokok asilamalar; hedeflenen
diizeyin altindadir. Benzer calismalara bakildiginda
yillar icinde ilerleme kaydedilemeyen asilanma
oranlarinin artirmak i¢in acilen cesitli stratejilerin
gelistirilmesi gerekmektedir. Risk grubunda olan
hastalardaki morbidite mortalite oranlar ve sekonder
saglik harcamalarinin bu sekilde azaltilabilecegi

dusunulmektedir.

Calismalar Hasta sayisi influenza Asilanma Oram1 % Pnomokok Asilanma Oram %
Lale 6zisik ve ark 2016 (13) 155 Risk grubu 29,7 17,2

Fatma ciftci ve ark 2017 (14) 259 Risk grubu 33,4 9,9

Ayse Erbay ve ark 2018 (15) 81 Kby 48,2 3,7

Emrah glinay ve ark.2020 (16) 120 Kby 18,3 3,3

Askin Mutlu ve ark 2021 (17) 360 Kby 51,4 14,4

Ada Gawrys and et al.2021(18) 193 Kby 45

Lykke Larsen and et al 2021(19) 220 Kby 41,8 4

Tae Un Yang and et al.2015(20) 491 Risk grubu 57,2 17,6

ETiK KURUL ONAYI

* Bu calisma, Hitit Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik Kurulu onayi ile gerceklestirildi (Tarih: 08.09.2021, Karar

no: 460).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢cikar catismasi bildirmemislerdir.
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Platelet mass index - a pre-diagnostic tool for infectious
mononucleosis
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ABSTRACT

Objective: As a member of the human herpesvirus
family, Epstein-Barr virus (EBV) primarily replicates in
lymphocytes but also may replicate in the epithelial cells
of the pharynx and parotid duct. The infection is spread
primarily by saliva and the incubation period is four to
eight weeks. Infectious mononucleosis (IM) is a clinical
syndrome caused by EBV that is particularly common in
adolescents and children. Typical features of IM include
fever, pharyngitis, adenopathy, malaise, and an atypical
lymphocytosis. Splenomegaly, hepatomegaly, jaundice,
and splenic rupture can occur. The platelet mass index
(PMI) is related to platelet functionality and platelet
function has an effect on the inflammation cascade. This
study is planned to examine the role of PMI in the pre-

diagnosis of IM.

Methods: Between the years 2010-2019, 274
patients who were tested for EBV antibodies were
included in the study and the PMI values of EBV positive
group was compared to EBV negative and the control
group.

Results: EBV positive group has lower PMI values

than EBV negative and control group.

OZET

Amag: insan Herpesviriis ailesinin bir {iyesi olan
(EBV)

uzere farenks ve parotis kanalinin epitel hiicrelerinde

Epstein-Barr viris basta lenfositler olmak
cogalmaktadir. Tukirlik yoluyla yayilan enfeksiyonun

kulucka stresi dort ile sekiz haftadir. Enfeksiyoz
mononikleoz (EM), ozellikle ergenlerde ve cocuklarda
yaygin olan EBV’nin neden oldugu bir hastaliktir. EM’nin
tipik ozellikleri arasinda ates, farenjit, adenopati,
halsizlik ve atipik lenfositoz bulunmakta ve splenomegali,
hepatomegali, sariik ve dalak riptiri meydana
gelebilmektedir. Trombosit kiitle indeksi (TKi), trombosit
islevselligi ile iliskilidir ve trombositlerin inflamasyon
kaskadina etkisi konusunda bilgi verebilmektedir. Bu
calisma, EM 6n tamsinda TKi’nin roliinii incelemek

amaciyla planlanmistir.

Yontem: Calismaya 2010-2019 yillart arasinda EBV
antikor testi yapilan 274 hasta dahil edilmistir. EBV
antikoru pozitif grubun TKi degerleri EBV antikoru
negatif olan grup ve kontrol grubu ile karsilastinlmistir.

Bulgular: EBV pozitif grubun, EBV negatif ve kontrol
grubuna gore daha diisiik TKi degerlerine sahip oldugu

saptanmistir.
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Conclusion: EPMI can be easily calculated using a
CBC test and can be a used as a pre-diagnostic tool for

the existence of IM.

Words: infectious

mononucleosis, platelet mass index

Key Epstein-Barr virus,

Sonuc: Tam kan sayimi degerlendirilirken TKi
kolayca hesaplanabilmektedir. Elde edilen veriler klinik
olarak EM siiphesi oldugunda 6n tani arac1 olarak TKi’nin

yol gosterici olabilecegini distindiirmektedir.

Anahtar Kelimeler: Epstein-Barr viris, enfeksiyoz

mononiikleoz, trombosit kiitle indeksi

INTRODUCTION

In developing countries and in socioeconomically
disadvantaged populations of industrialized countries,
primary Epstein-Barr virus (EBV) infection usually
occurs during infancy and early childhood and is
generally asymptomatic or only mildly symptomatic. In
more affluent populations in industrialized countries,
infection during early childhood is still more common
but about one-third of cases of infection occur during
adolescence and early adulthood (1).

EBV, a member of the human herpesvirus family, is
a linear, double-stranded DNA virus that was initially
isolated from a cultured Burkitt lymphoma cell line
by Epstein et al in 1964. EBV primarily replicates in
lymphocytes but also may replicate in the epithelial
cells of the pharynx and parotid duct. The infection
is spread primarily by saliva (oral transmission), and
the incubation period is four to eight weeks (2, 3).
(IM) s
syndrome caused by EBV that is particularly common

Infectious mononucleosis a clinical
in adolescents and children. The vast majority
of persons with IM, especially children, recover
uneventfully without any complications, although
a wide range of clinical complications of acute IM
has been reported (1). Symptomatic treatment,
the mainstay of care, includes adequate hydration,
analgesics, antipyretics, and adequate rest (3).

in blood

that are produced in bone marrow and derived

Platelets are non-nucleated cells

from megakaryocytes. Besides stopping bleeding
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and achieving hemostasis, they play a role in
inflammation due to the activation of cytokines.
Inflammation changes the structure of platelets and
causes alterations in mean platelet volume (MPV) (4).

The platelet mass index (PMI) is related to
platelet functionality; a new concept that is used
in the Neonatal Intensive Care Unit. Nowadays, in
order to reduce unnecessary transfusions, utilizing
the PMI is investigated. In very-low-birth-weight
infants, those infants with severe bronchopulmonary
dysplasia (BPD), (NEC),
retinopathy of prematurity (ROP) were more likely
to have lower PMI compared to those without these

necrotizing enterocolitis

morbidities. In addition, infants with early onset
neonatal sepsis (EOS), late onset neonatal sepsis
(LOS) and respiratory distress syndrome and infants
who required surfactant and mechanical ventilation
had a decrease in PMI (4-6).

low PMI
and platelet

Considering that indicates platelet
function, the
inflammation cascade, we planned to examine the

role of PMI in the pre-diagnosis of IM.

function affects

MATERIAL and METHOD

The study was performed at the TOBB Economy
and Technology University, Faculty of Medicine
Department of Paediatrics. In the age range of 0-15
years, 274 patients were investigated retrospectively.
Complete blood counts (CBC) and EBV antibodies used

for the diagnosis of IM of these patients were analysed



on the day they were admitted to the hospital.

Blood samples were collected into 2-mL (K2) EDTA
vacutainer tubes (Becton Dickinson, USA) for CBC and
into 8,5-mL SST™ Il Advance vacutainer tubes (Becton
Dickinson, USA) for serological analysis. All whole
samples were kept at room temperature (18-25°C) until
testing and were processed within 30 minutes from
venepuncture. Sera were separated after centrifugation
at 4500 rpm for 10 minutes, stored at 2-8°C and analysed
for EBV antibodies on the same day.

CBC was analysed using Sysmex XN-1000 (Sysmex
Co., Japan), C-reactive protein (CRP) and ferritin
levels using Cobas 6000 (Roche Diagnostics Co.,
Mannheim, Germany) and EBV IgM (Anti-VCA (Viral
capsid antigen) GP 125 IgM, anti-VCA P19 IgM,
anti EBNA-1 (EBV Nuclear Antigen) IgM, anti P22
IgM and anti-EA-D (Early Antijen) IgM antibodies)
using Euroline Anti-EBV Profile 2-IgM (Euroimmun
Medizinische Labordiagnostika AG, Libeck, Germany)

Patients were diagnosed as IM if they were positive
for EBV Anti-VCA G IgM and anti-EA IgM antibodies. 44
patients out of 274 were diagnosed as IM regarding

Table 1. The results of internal and external quality control

to this condition. Control group was formed from
41 patients between the ages 1 and 15 who were
admitted to same department. We defined Group
1 (n=44) as EBV positive, group 2 as EBV negative
(n=230) and Group 3 (n=41) as control.

In order to exclude anemia or infection, ferritin
value above 20 ng/ml (normal range: 7,0-140 ng/ml),
leukocyte count under 10 x 10%/pl (normal range: 4,5-
11,0 x 103/pl) and CRP level under 5 mg/L (normal
range : 0-5,0 mg/L) were taken as inclusion criteria
for the control group. All CBC parameters were within
the reference ranges and there was no transfusion
history within the previous 30 days.

PMI values were calculated by analysing the
blood counts of both groups using the formula: PMI =
mean platelet volume (MPV) x Platelet count/1000.
Mean, median and standard deviation values (SD) are
calculated individually for the groups. The results
of internal quality control (XN Check) and external
quality control (College of American Pathologist,
Hematology Auto Differentials) results were given in
Table 1.

Mean SD Cv*
Level 1 85 4,0 4,8
Platelet count
(x10°/uL) Level 2 256 9,0 3,5
Level 3 607 10,4 1,7
Internal Quality Control

Level 1 8,5 0,25 2,9

MPV
(L) Level 2 9,2 0,13 1,4
Level 3 8,9 0,07 0,8
Level 1 512,9 11,5 2,2
Level 2 1403 6,1 0,4

Platelet count
x10°/pL Level 3 337,5 7,8 2,3
Level 4 228,1 6,3 2,8
Level 5 54,6 2,7 4,9
External Quality Control

Level 1 9,44 0,13 1,4
Level 2 9,58 0,26 2,7

MPV
(L) Level 3 9,71 0,12 1,2
Level 4 9,65 0,17 1,8
Level 5 10,06 0,32 3,2

* CV: coefficient of variation
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Statistical
commercially available statistical software package
(SPSS, version 18, Chicago, IL, USA). For the statistical
comparison of the variables between the control and
study groups (group 1, group 2 and group 3) ANOVA
test was used. p values < 0.05 were considered to

analyses were performed using

indicate statistical significance.
The study was approved by the TOBB Economy and
Technology University, Faculty of Medicine Clinical

Number: KAEK-118/149).

RESULTS

UPMI values of group 1 and 2 (Table 2), group 1
and 3 (Table 3), and group 2 and 3 (Table 4) were
compared to see the difference between the
groups. A statistically significant difference was
found between EBV positive and negative group

Research Ethics Committee (Date: 18.01.2023 and and EBV positive and control group (p<0,05).
Table 2. Group 1 and group 2 PMI mean, SD and P-values
Group 1 (EBV Positive) (N=44) Group 2 (EBV Negative) (N=230) P-Values
PMI 2340+725 2707+823 0.013*
*statistically significant (p<0,05)
Table 3. Group 1 and group 3 PMI mean, SD and P-values
Group 1 (EBV Positive) (N=44) Group 3 (Control) (N=41) P-Values
PMI 2340+725 27421565 0.048*
*statistically significant (p<0,05)
Table 4. Group 2 and group 3 PMI mean, SD and P-values
Group 2 (EBV Negative) (N=230) Group 3 (Control) (N=41) P-Values
PMI 2707+823 2742565 0.961
DISCUSSION with IM, but these complications are rare (3). Up

Infectious mononucleosis is a disease caused by
EBV and notably seen in infancy, early childhood and
adolescents. Typical features of IM include fever,
pharyngitis, adenopathy, malaise, and an atypical
Splenomegaly, hepatomegaly,
jaundice, and splenic rupture can occur in patients

lymphocytosis.
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to 98% of all patients with IM have sore throat,
fatigue,
enlargement. Pharyngeal inflammation (85%) and

lymphadenopathy, fever, and tonsillar
transient palatal petechiae (50%) are also common.
lymphadenopathy is

typical, but anterior cervical lymphadenopathy is

Bilateral posterior cervical

possible (7). The syndrome is characterized by an



absolute and relative lymphocytosis, an increased
proportion of atypical lymphocytes and positive
heterophile antibody test (3). The antibodies (Anti-
VCA, Anti EBNA and anti-EA) to EBV-associated
antigens are used for diagnosis of primary and
Additionally,
laboratory tests can be used for pre-diagnosis of IM.

Akisin the
between Platelet-to-lymphocyte ratio

past infection. easily accessible

et al. investigated relationship
(PLR)

IM positivity. They showed that PLR value is lower

and

for IM positive group when the cut-off value is 48.
If the cut-off value was taken as 48, sensitivity
and specificity were found to be 50% and 95%,
respectively. On this basis, they supported that
low PLR values can be used as a pre-test for IM (8).

Apart from stopping bleeding and sustaining
hemostasis, platelets play incredibly important roles
in inflammation, like primary cells leading to cytokine
release, such as T-lymphocytes and macrophages.
Platelets are affected by this “cytokine storm” and
have diverse responses. Three different types of
granules (a-granules, dense granules and lysosomes)
are secreted from platelets when they are activated
These
chemokines have been shown to play a role in the

by cytokines in inflammation. released
early immune response as acute phase reactants;
function as neutrophils, granulocytes and monocytes;
and even have direct antimicrobial effects. It
has been reported that in cases of inflammation,
depolymerization of the microtubules and alterations
in the actin polymerization structure of the platelets
lead to change in shape and a decrease in the size
of the platelets. This mechanism has been the
source for many studies investigating changes in
mean platelet volume (MPV) in many diseases (4).

PMI is associated with platelet functionality

because larger platelets are enzymatically more
active than smaller ones (6). It is also a new
parameter that has been investigated in a variety
of diseases. Kahvecioglu et al. reported that, in
order to prevent unnecessary platelet transfusions
in NICU, they utilized PMI values. They found that
if transfusion decisions made with the current
guideline and due to PMI values, there was an 11.5%
reduction in platelet transfusions. They supported
considering PMI values for lower transfusion rates (9).

Okur et al.’s study on PMI and inflammation-
related morbidities of prematurity including sepsis
in very low birth weight infants, indicated that
premature infants with these morbidities had lower
PMI levels in early postnatal life than infants without
these diseases and stated that this relationship could
be associated with the role of platelet function (which
is related to PMI) in the inflammatory process (4).
Ilhan et al. found PMI lower in the severe transient
tachypnea of the newborn and indicated that low
PMI reflects platelet function which contributes
to the initiation of inflammatory cascades (6).

Considering that the internal and external quality
control results and coefficient of variation values for
platelet count and MPV were within acceptable limits
(CVs < 5%), in our study, we found that EBV positive
group has lower PMI values than EBV negative and
control group (10). Therefore, we can interpret that
lower PMlvalues can be used as a parameter for the pre-
diagnosis of IM disease in the paediatric population.

In conclusion; measuring EBV specific antibodies
is a complicated, time consuming process and not an
easy way to access in small healthcare centers. Besides
PMI can be easily calculated using a CBC test and can
be a useful pre-diagnostic tool for the existence of IM.
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On saftaki hemsirelerin bakis acisindan COVID-19
yonetimindeki zorluklar

Keziban AVCI'

, Giilfigar GULKAYA?

OZET

Amag: Bu calismamin amaci, COVID-19 hastalarina

bakim veren hemsirelerin karsilastigi  zorluklar

incelemektir. Sonucglarin  politika yapicilara saglik
hizmetlerinin iyilestirilmesine yonelik oneri ve destek
saglayabilecegi 6ngoriilmiistiir.

Yontem: Bu calismada nitel arastirma
yontemlerinden biri olan odak grup goriismesi yontemi
kullanmilmistir.  Katiimcilar, — gorismeye  katilmay1
kabul eden ve Ankara’daki bir egitim ve arastirma
hastanesinde aktif olarak COVID-19 Unitesinde calisan
12 hemsireden olusmaktadir. Calismada her biri yaklasik
bir saat siiren 2 odak grup goriusmesi gerceklestirilmistir.
Goruisme Haziran 2020’de cevrimici bir toplant1 programi
kullanilarak yapilmistir ve elde edilen nitel veriler
kaydedilmistir. Kaydedilen goriismeler yaziya aktarilmis
ve yorumlanmistir. Odak grup gorusmelerinden elde
edilen veriler konu ve kavrama gore gruplandinlmis ve
katiimcilarin ifadeleri bu gruplamalara sayisal olarak
atanmistir. Nitel verilerin analizinde alti tema ortaya

cikmistir.

ABSTRACT

Objective: The purpose of the study was to
examine the difficulties faced by nurses caring for
patients with COVID-19. It was anticipated that results
might provide policymakers with suggestions and
support regarding the improvement of the healthcare

services.

Methods: This study used the focus-group interview
method which is the one of the qualitative methods.
The participants were 12 nurses who agreed to attend
an interview and actively working COVID-19 unit in an
education and research hospital in Ankara. 2 focus-
group interviews, each lasting about one hour, were
conducted. The interviews carried out using an online
meeting program and were recorded in June 2020. The
interviews were then transcribed and analyzed. The
transcribed data from the focus-group discussions were
grouped by theme and concept,and the statements of
the participants were coded numerically according to
these groupings. Six themes emerged in analyzing the

qualitative data.
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%16
(n:2)’s1 erkek, %84 (n:10)’u kadindir. Hemsirelerin yas

Bulgular: Calismaya katilan hemsirelerin
ortalamas1 32+8.7 olarak saptanmistir. Bu calismada;
bilgi kaynaklari, azaltma onlemleri, saglikli calisma
ortami, tedavi ve bakim sirecinde yasanan zorluklar,
tedavi ve bakim siirecinde yasanan duygular ve kisisel

koruyucu ekipman olmak tizere 6 tema belirlenmistir.

COVID-19’un  hizli

sistemlerini zorlamistir. Kritik hasta sayisindaki artislar

Sonug: yayilmasi  saglik
icin ventilator ve yogun bakim Unitesi yataklarindaki
potansiyel yetersizlik Turkiye agisindan iyi tanimlanmis
ve gerekli tedbirler hizla hayata gecirilmistir. Ancak
yeterli isglicii olmadig1 siirece cihaz-donanim ya da
alt yap1 olanaklar saglik hizmetleri gibi emek yogun
sektorlerde ise yaramayacaktir. Bu krizle bas edebilmek
icin saglik insan kaynaginin sayisal yeterliliginin
saglanmasi yaninda enfekte hastaya bakim yeteneginin
de en ust dizeye cikartilmasi sirecin basansi icin
gereklidir. Ayn1 zamanda; hasta ve tasiyici olma endisesi,
sosyal izolasyon, evden uzak kalma gibi stresorler ve
karsilasilan etik ikilemler saglik calisanlari agisindan
zorlayic1 faktorlerdir. Bu kapsamda saglik calisanlarinin
yasadiklari bu zor surecin farkinda olmak ve onlan

desteklemek onemlidir.

Anahtar Kelimeler: COVID-19, pandemi, calisma

ortami, kisisel koruyucu ekipman, psikososyal tepki

Results: In the study, 16% (n:2) of the nurses were
male and 84 (n:10) were female. The average age of the
nurses was 32+8.7. In this study; 6 themes have been
identified: information sources, reduction measures ,
healthy working environment, difficulties in the treatment
and care process, feelings during the treatment and care

process, and personal protective equipment.

Conclusion: The rapid spread of COVID-19 has forced
health systems. the potential inability of intensive care
unit beds and the ventilator fort the increase of the
critically ill patients is well-defined in terms of Turkey.
and the necessary measures were implemented quickly.
However, unless there is sufficient workforce, device-
equipment or infrastructure will not work in labor-
intensive sectors such as healthcare. In order to cope
with this crisis, ensuring the numerical adequacy of the
health human resources and maximizing the ability to
care for the infected patient is essential for the success
of the process. Same time; Stressors such as anxiety
about being patient and carrier, social isolation, staying
away from home, and ethical dilemmas are challenging
factors for healthcare professionals. In this context, it is
important to be aware of and support health workers in

this difficult process.

Words: COVID-19,

personal

Key pandemic, working

environment, protective equipment,

psychosocial response

GIRIS

2019 yilinda Cin’in Wuhan kentinde koronaviriis
kaynakli bir solunum hastaligi olarak ortaya c¢ikan
ve Ocak 2020’de Cin saglik otoriteleri tarafindan
insandan insana bulastig1 bildirilen COVID-19 (1),
kiresel olarak hizla yayilmis ve Mart 2020’de Dinya
Saglik Orgiitii (DSO) tarafindan pandemi olarak
nitelendirilmistir (2). 22 Subat 2023 itibariyle diinya
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genelinde; 757.264.511 teyit edilen vaka ve 6.850.594
olum bildirilmistir (3).

COVID-19 pandemi olarak ilan edildigi tarihten bu
yana; tum uluslan, kitalar ve sosyoekonomik gruplar
etkileyen kiiresel Olcekte bir saglik krizi haline
gelmistir. Hastaligin yayilimin1 engellemeye yonelik
sokaga ¢ikma kisitlamalari, okul ve ibadet yerleri ile
sinirlanin kapatilmasi gibi uygulamalar ve karantina
tedbirleri toplumsal yasam derinden etkilemistir.



Kuskusuz bu tedbirlerin ekonomik, sosyal ve psikolojik
sonuclar olmustur ve olmaya devam edecektir.
Hastaliga iliskin izolasyon onlemlerine yonelik
uygulamalarda ulkeler, eyaletler, sehirler ve insanlar
diizeyinde farkliiklar bulunmaktadir. Bu kapsamda
ornegin sosyal mesafe oOnlemlerinin ve ozellikle
karantina uygulamalarinin  pandeminin  etkisini
bir etkisi vardir (4).

mesafeyi korumak, yliz maskesi takmak ve hane ici

azaltmada onemli Fiziksel
izolasyonu veya daha iyisi tum semptomatik vakalarin
ideal olarak bir tesiste izole edilmesini Oneren
calismalar bulunmaktadir. Bu nedenle zamaninda
tani1 ve derhal izolasyon icin hizli test uygulamalarina
ihtiyac bulunmaktadir (4).

izolasyon &nlemlerine ragmen diinya genelinde
vaka ve olim sayist hizli bir sekilde artmistir. Ote
yandan, bu donemde savunmasiz bireyleri ve hatta
ulkeleri desteklemek icin adim atma sorumlulugu olan
gelismis iilkeler dahi zorlanmistir. Ozellikle viriisiin
hastane havalandirma sisteminde izole edildigine dair
raporlar, eski binalarin cok oldugu Avrupa ilkelerini
zorlamistir. Bu kapsamda pencere erisimi olmayan
bircok hastanede, aerosollerin dolasimi hem hastalar
hem de saglik calisanlar icin tehlike yaratmaktadir.
ve gecitler
korunamadigr  bir

Ustelik koridorlar, merdivenler dar

oldugunda sosyal mesafenin
gercektir (5).

Dramatik olaylarin yasandigi COVID-19 pandemi
siirecinde saglik hizmetlerini yerine getiren 0©n
saflardaki saglik profesyonellerinin maruz kaldig
ezici stres ve tehlike seviyesi, somurtlebilecek ya da
tliketilebilecek bir kaynak niteligine doniismemelidir.
Bu kapsamda diinyada genelinde cok sayida saglik
calisanin COVID-19 nedeniyle 6ldiigii vurgulanmaktadir
(6,7) Ote yandan Montemurro (2020), pandemi
slirecinde saglik personelinin yasadigi travmaya dikkat
cekmis, bircok ulkede yasananlara benzer sekilde
italya’da iki hemsirenin korona bulastirma ihtimaline
kars1 intihar ettiklerini bildirmistir (8). Bu baglamda,
etkin bir salgin yonetimi icin oncelikli olarak saglik
korunmasina

calisanlarinin ve guclendirilmesine

ihtiyac vardir (9).

GEREC ve YONTEM

COVID-19 hastalarina
bakim veren hemsirelerin karsilastigi

Bu calismanin amaci,
zorluklan
incelemektir. Sonuclarin politika yapicilara saglik
hizmetlerinin iyilestirilmesine yonelik oneri ve destek
saglayabilecegi ongoriilmistiir.

Arastirmanin Tiiri

Bu arastirmada nitel arastirma yontemlerinden
biri olan odak grup gorusmesi yontemi kullamlmistir.

Evren ve Orneklem

Arastirmanin evreni Ankara’daki bir egitim ve
arastirma hastanesinin COVID-19 hastalarina bakim
saglamak lizere belirlenen kliniklerinde calisan
hemsirelerden olusmaktadir. Bu kliniklerin sorumlu
hemsireleri ile iletisime gecerek bir gorismeye
katilarak kendi deneyim ve goruslerini paylasma

istekliliginde olabilecek hemsireler belirlenmeye

calisilmisti. Daha sonra potansiyel katilimcilarla
telefon ile iletisime gecilmis, arastirma amaci
ve yontemi aciklanarak bilgilendirilmis onamlarn

alinmistir. Veri cesitliligini zenginlestirmek amaciyla
Tablo 1’de bilgileri verilen farkli yas, cinsiyet, egitim
ve tecribeye sahip 12 hemsire, amacli ornekleme
yontemi kullanilarak, orneklem kapsamina alinmistir.

Veri Toplama

Calismada her biri yaklasik bir saat suren 2 odak
grup gorusmesi gerceklestirilmistir. Goriisme Haziran
2020’de cevrimici bir toplanti programi kullanilarak
yapilmistir ve elde edilen nitel veriler kaydedilmistir.
Kaydedilen  gorusmeler

yaziya aktanlmis ve

yorumlanmistir. Odak grup gorusmelerinden elde
edilen veriler konu ve kavrama gore gruplandirnlmis
ve katiimcilarin ifadeleri bu gruplamalara sayisal
olarak atanmistir. Nitel verilerin analizinde alt1 tema

ortaya cikmistir.
Veri toplama araglan

Katilimcilarin COVID-19 pandemi surecine iliskin
karsilastiklar giicliikleri, stres kaynaklarini, siirec
yonetimine iliskin goruslerini ve iyilestirme onerilerini
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Tablo 1. Katiimcilarin tanimlayici 6zellikleri

Ozellik Say1 (n) Ozellik Say1 (n)
Cinsiyet Mesleki tecriibe (Yil)

Kadin 10 10 yildan az 7
Erkek 2 11 yil ve Usti 5
Yas (Yil) Kiminle Yasadig

24-31 7 Yalniz 5
32-39 5 Aile/arkadas vb. 7
Medeni Durum Pandemi Oncesi Galistig1 Birim

Evli 3 Yatakli servis 8
Bekar 9 Ameliyathane 2
Egitim diizeyi Poliklinik 2
On lisans 1 Pandemi Siirecinde Calistig1 Birim

Lisans 7 Yatakli servis 9
Lisansiisti 4 Yogun Bakim 3

belirlemek icin arastirmacilar tarafindan hazirlanan, verilerin analiz eden arastirmacilarin sonuclan

6 sorudan olusan yar1 yapilandinlmis bir soru formu  karsilastinlmisti. Bu asamada iki arastirmacinin

ile tammlayic1 ozelliklerini belirlemeye yonelik 7 elde ettikleri sonuglarin biiyiik oranda benzer oldugu

sorudan olusan kisisel bilgi formu kullanilmistir. gorulmistir. Son olarak alt temalar olusturulmustur.

Bu calisma, Saglik Bakanligi COVID-19 Bilimsel

Verilerin toplanmasi1 ve degerlendirilmesi
Arastirmalar Komisyonu ve Ankara Yildinm Beyazit

Odak grup gorusmesi; Uucretsiz, halka acik,

Universitesi Etik Kurulu onayr ile gerceklestirildi

cevrimici bir toplanti programi kullamlarak, Haziran  (Tarih: 06.06.2020, Karar no: 84892257-604.01.02-

472

2020 tarihinde saat 20-21:40 arasinda yapilmistit.  E 14736).
Gorusmeler; gorusmeye bastan sona katilabilecek,
belirlenen giin ve saatte, cevrimici goriisme davetine BULGULAR

cevap veren 12 katilimci ile yapilmistir ve 100 dakika

surmustir. Gorusmeler arastirmacilar tarafindan
birebir yaziya dokulmustur. Elde edilen veriler, tema
ve kavram bazinda gruplandinlmis ve katiimcilarin
ifadeleri bu gruplandirmalara gore sayisal olarak
kodlanmistir. Nitel arastirmalarda guvenilirlik, farkl
arastirmacilarin verileri analiz ederken hemen hemen
ayni sonucglara varmasi gerektigi anlamina gelir. Bu
nedenle bulgular birden fazla arastirmaci tarafindan

dogrulanmalidir (10). Bu kapsamda calismada;
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Nitel veri analizine iliskin olarak: bilgi kaynaklari,

azaltma onlemleri, calisma ortami, tedavi ve
bakim surecinde yasanan zorluklar, tedavi ve bakim
surecinde yasanan duygular ve kisisel koruyucu
ekipman (KKE) basligi altinda 6 tema belirlenmistir.
Arastirmada belirlenen temalar ve alt temalar Tablo
2 ve temalara iliskin kelime bulutlar Sekil 1’de yer

almaktadir.
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Tablo 2. Tema ve alt temalar

Tema Alt tema Tema Alt tema

* Sosyal medya * KKE olusturdugu bariyer

* i Tedavide
Televizyon ve bakim  Hastalanma ve bulastirma korkusu
Bilgi * Saglik Bakanlig1 web sitesi siirecinde i < g
kaynaklar1 e * Diger saglik profesyonellerden yeterli destek
* Saglik Bakan1 sosyal medya hesabi zorluklar deens
* Kurum ve y6netici bilgilendirmesi Oryantasyon egitimi almadan gorev yeri degisikligi
* Sevdiklerinden uzak kalmanin yuku
* Sokaga ¢ikma yasaklar .
Tedavi * Mesleki yetersizlik endisesi
* Maske temin sorunlar ve bakim
Azaltma N . A S
Onlemleri siirecinde Olim korkusu yasayan hastaya bakim vermenin yikii
* Kisitlamalara uyum sorunu yasanan . - ;
duygular " Izolasyon Gnlemlerine uymayanlara kizginlik
* Kademeli normallesme gereksinimi
* Hastalarin iyilesmesi ile yasanan pozitif duygular
KKE ozelligi ve erisim * sayisal yeterlilik
sast Hastane oguinlerin niteligi cicel * Kolay erisim
aghkh . . isise
calisma Negatif basincli hasta odalan Koruyucu  * Kalite sorunu
ortam * Saglik profesyonellerinin izolasyon Ekipman .
Snlemlerine iliskin duyarlilig: Zaman baskis1 nedeniyle kullanim sorunlar
* Sistemli calismaya duyulan giiven Sterilizasyon siirecine guivensizlik
X "Bm 5 . Baskisi..
; B\lgllcrdcn A, P St Kuldl :
5% Yaptif Sk Bakanhin e £t y1 sateKola AT
Ve GuncclV me Me}l;[al(zx Saglﬁfpﬁy;rx:mc-" Ol Kola; die SaV SxﬂY‘ ﬂzém‘a‘f
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Tema 1; bilgi kaynaklar

Calismaya COVID-19
pandemi surecine iliskin tibbi ve guncel bilgileri;

katilan ~ hemsireler,
sosyal medyadan, televizyondan, Saglik Bakanligi
web sitesinden, Saglik Bakani’nin sosyal medya
hesabindan, kurum ve kurum yoneticilerinden
aldiklarini belirtmislerdir. Bu kapsamda asagidakiler
ilgili ornek yamtlardir:

“Sorumlu  hemsiremizin bize  gondermis
oldugu COVID-19’a iliskin literatiir kaynaklarindan
yararlandim.” (H1)

“Saglik Bakanligi’nin resmi internet sitesinden
yararlandik ve yayinladigi klavuzlan takip ettik.” (H2)

“Saglik Bakani’min twitter hesabi (izerinden
yaptig1 aciklamalardan yararlandik.” (H3)

“Televizyondaki guncel aciklamalan dinledik.”

(H4)
Tema 2; azaltma onlemleri

Hemsirelerin uygulanan azaltma onlemlerine
iliskin gorisleri; sokaga c¢ikma kisitlamalari, maske
temininde sorunlar, kisitlamalara uyum siirecinde
yasananlar ve kademeli normallesme gereksinimi
altinda toplanmisti. Bu kapsamda
asagidakiler ilgili ornek yamitlardir:

alt temalan

“ [lk zamanlar maske erisimi sorunluydu. Maskeye
basvuran, sifre isteyen, sifreye ulasabilen, maskesiz
sokaga ¢ikan, oncesinde stoklayan birbirine kansti.
Bu siirede ya insanlar kendi yaptig1 maskeyi kulland1
ya da maskesiz sokaga ¢ikmak zorunda kaldi” (H1)

“COVID-19  pek ulkede
basladiginda yurt dis1 giris cikis yasaklari uygulamaya
koyulmadi, ustelik yurt disindan gelenleri kapsayan
karantina énlemlernin ilk zamanlar yetersiz oldugunu

cok gorulmeye

distiniiyorum.” (H6)

“Yapilan sokaga ¢ikma yasagi ile 65 yas usti ve
kronik hastaligi olan bircok insanin hastalanmasin
engellemis olduk. Ancak yasaklara uyup uymamak
birazdainsanlarinelinde iste maske takmak zorunluluk
haline getirildi uygun sekilde takip takmamak onlara
kaldi. Bazi davramslan degistirmek cok zordur. iki
giinlilk ve dort ginliik sakaga ¢ikma yasaklart oldu,
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bir de begendigim, bayram yapamadik ama en cok
patlak verecek zaman bayramdi. O donemde bircok
insanin  bir

araya gelmesini engelleyerek virls

yayilimin1 azalttik. Sadece haziran ayinda mesela
normallesme belki kademe kademe yapilsaydi daha

iyi olabilirdi.” (H9)
Tema 3; calisma ortami

Hemsirelerin pandemi siirecinde calisma ortamina
iliskin gorusleri; KKE’nin ozelligi ve erisim, hastane
ogiinlerinin niteligi, hastanenin fiziki kosullari, saglik
profesyonellerinin izolasyon onlemlerine uyum diizeyi
ve sistemli calismaya duyulan giiven alt temalan
altinda toplanmistir. Bu kapsamda asagidakiler ilgili
ornek yanitlardir:

“Koruyucu ekipmanlarimiz oldugu siirece biz
hastalara daha guvenli yaklasabildik. Ancak ekipman
olmadigi ya da kullanim kisitlamasinin  oldugu
siirede ister istemez tedirgin olduk. Bunun yani sira
servislerinde hizli kit uygulanmasi ile tarama bizi cok

rahatlatt1” (H2)

“Ozellikle
gorevlendirilen ekip arkadaslarimiz vyeteri

sonradan
kadar
temiz calistyor mu calismiyor mu bundan emin

pandemi  sirecinde

olmadigimiz icin kendi aramizda hastaligi yayabiliriz
endisesi tasidik. Destege gittigim servislerde de temiz
kirli ayirnmin yeterli olup olmadig1 beni diistindiirdii.”
(Hé)

“Yogun bakimlarda negatif basincli alanlarda
givenle calistik. Cunku odadaki
yayilmasi engellendigi icin yogun bakim cok daha

havanin disan

avantajliydi. Entilibe olan hastalar sirekli aspire
etmek icin kapali aspirasyon sistemi getirildi. Bu
durum sekresyonlarin etrafa sacilmasini ve bize
temasi engelledi.” (H7)

ortamda meslegini rahat
edebiliyorsun. Malzeme de olsa kaliteyi oradaki

“Duzenli bir icra
calisan yaratiyor. Hastadan hastaya gecerken eldiven
degistirmeyi sadece pandemi siirecinde degil her
zaman yapmaliy1z.” (H5)

“Pandemi siirecinde beslenme onemli olmasina
ragmen bize verilen 6&glinlerin yeterli oldugunu



dusunmuyorum” (H6)
Tema 4; tedavi ve bakim siirecinde yasanan zorluklar

Katilimcilarin  sosyal
gorisleri; KKE'nin olusturdugu bariyer, hastalanma ve
bulastirma korkusu, diger saglik profesyonellerinden

destek algilarina iliskin

yeterli destek alamama, oryantasyon egitimi almadan
gorev yeri degisikligi alt temalar altinda toplanmistir.
Bu kapsamda asagidakiler ilgili ornek yamtlardir:

“Elimizde kat kat eldivenler, tulum ve siperliklerle
calismak cok zorladi.” (H 7)

“’Aslinda beni yoran sey, hastalar 6lim korkusuyla
geliyor. Benim haricimde gerekli
doktordan da duymak istiyor. Ancak bu surecte
yetersiz kaldik” (H6)

“Bir nobette lc¢ tane kiyafet degistirdigimi
biliyorum terden dolay1.” (H11)

“Pandemide ameliyathaneden yatakl

aciklamalan

servise
cekildim. Daha evvel ameliyathanenin disinda hic
bilmiyordum.
sire calisma arkadaslarimdan

calismamistim ve servis isleyisini
Nobetlerde uzun

yardim istedim ve onlarin is yukini artirdim.” (H8)
Tema 5; tedavi ve bakim sirecinde yasanan duygular

Katilimcilarin tedavi ve bakim siirecinde yasadigi

duygulara iliskin gorusleri; sevdiklerinden uzak
kalmanin yuku, mesleki yetersizlik endisesi, olum
korkusu yasayan hastaya bakim verme yuki, izolasyon
onlemlerine uymayanlara kizginlik, hastalarin
iyilesmesi ile yasanan pozitif duygular alt temalan
altinda toplanmistir. Bu kapsamda asagidakiler ilgili
ornek yanitlardir:
“Astronot gibi

uygulamayr yapmakta cok zorlandim ve yeterince

giyinmis vaziyette pek cok
fayda saglayamadigimi diisiindiim’’ (H2)
“’Hasta odasina girdim u¢ dort saat tulumun
icinde kaldim ve ciktigimda sirilsiklamdim. Uzerimi
cikarirken aglamaya basladim, on dakika boyunca

hiingiir hiingiir agladim.”” (H7)

“Hastalar iyilesmeye basladiklarinda biz de
onlarla cok mutlu olduk.” (H4)
“Anneme servise pandemi hastasi almaya

baslayacagimizi soyledigim gece, yanima gelip yatti
sanki yarin 6lecekmisim gibi yaklasik bir saat agladi.
Onunla bende agladim. Ister istemez bu diisiince ile
hasta bakmaya devam etmek zaman zaman zorladi.”
(H10)

“Yogun bakimda calistigim donemde aileme
soylemedim. Ciinkii benim annemin kronik rahatsizlig1
ve panik atagr var. Bu siirecte soyleseydim kesin
uyuyamazdi” (H3)

“Hastalar daha ¢ok ac¢iklama ve destek beklerken
biz de bulas1 en aza indirmek icin cabucak isimizi
yapip odadan cikma zorunlulugu hissettik. Onlara
yeterli destek olamadigimi disiinmek beni cok
zorlamist1.” (H1)

“Yogun bakim tecriibem yoktu bir yandan yogun
bakimla tamstim bir yandan COVID de.” (H12)

“Bu silirecte oliimden degil,

tasiyict  olup

etrafimdaki insanlara bulastirmaktan korktum.” (H8)
Tema 6; kisisel koruyucu ekipman

Katiimcilarin kisisel koruyucu ekipmana iliskin
gorusleri; sayisal yeterlilik, kolay erisim, kalite
sorunu, zaman baskisi nedeniyle kullanim sorunlari,
sterilizasyon siirecine giivensizlik alt temalar altinda
toplanmistir. Bu kapsamda asagidakiler ilgili ornek
yanitlardir:

“Hasta zili caldiginda giyinip gitmemiz lazim,
giyinmek zaten en az yirmi dakika maskeyi giy onu
giy falan hastalarda bekleyemiyor sabirsizlasiyorlar.
Baz1 nobetlerimde gozluk ve siperlik cok fazla baski
yapti ve nébet boyunca basim agridi.” (H9)

“Ekipmanlar
kalite konusunda sorun vardi. Siperlikler, gozlukler

konusunda say1 yeterliydi ama
sterilizasyon gidiyordu ve paketi actigimiz da hep
kirli ya da lekeli geliyordu.” (H 8)

“Destege gittigimiz servislerde malzeme vardi
ancak bize sanki yokmus gibi davramyorlardi. Bir
keresinde vermediklerinde hasta odalarina girmem
dedim oylelikle N95 verildi.” (H4)

“’Destege gittigim serviste N95’lerin kalitesinde
bence sikint1 vardi, Uc¢ tanesi elimde parcalandi.”
(H6).
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TARTISMA

Uluslararas1 Viriis Taksonomi Komitesi (ICTV)
tarafindan Orta Dogu Solunum Sendromu Koronavirdisii
(MERS-CoV) ve Siddetli Akut Solunum Sendromu
Koronaviriisu (SARS-CoV) ile ayn1 aileye mensup yeni
tip bir koronaviris olan SARS-CoV-2 (COVID-19); cok
daha guclu bir bulasicilik ile tum dunyayr edilmistir
(11-13)

benzer enfeksiyonlar

Nitekim onumiizdeki yillarda dinyanin
iceren kiresel zorluklarla
karsilasabilecegi ongoriilmektedir (14).

Bireyler yasamlarin1 derinden etkileyen bu gibi
durumlarla kars1 karsiya kaldiklarinda, karsilastiklar
seyin ne oldugunu, yayilmasinin nasil kontrol altina
alinacagini, etkili onlemlerin ne olabilecegini ve nasil
(11). Kuskusuz

dijital cagda bu endise ve merak internet aramalarina

bas edeceklerini arastirmaktadirlar

da yansimaktadir. internet kullamcilarinin yiizde
sekseni cevrimici saglik bilgileri aramaktadir. Bununla
birlikte, internet hem yanlis hem de dogru bilginin
yayilmasini kolaylastirmaktadir.

Bilgi Kaynaklar

COVID-19
pandemi surecine iliskin tibbi ve guncel bilgileri;

Bu arastirmada  katilimcilarin
sosyal medyadan, televizyondan, Saglik Bakanligi
web sitesinden, Saglik Bakani’nin sosyal medya
hesabindan, kurum ve kurum yoneticilerinden
aldiklarim belirtmislerdir. Pandemi siirecinde toplum
hasta olma anksiyetesini siddetli bir sekilde yasamis
ve bu sirec resmi otoriteler tarafindan en iyi sekilde
yonetilmeye zamaninda

calisilmisti.  Toplumun

bilgilendirilmesi hastaligin yayitimin1  azaltmada
onemlidir. Ote yandan, saglik calisanlarimin giincel,
kanita dayali ya da salgin doneminde dogru ve
ihtiyac duydugu bilgiye erisebilirligi siirecinin basarili
yonetimi acisindan onemlidir. Bu amacla COVID-19
pandemi siirecinde Tirkiye’de Saglik Bakanligi
kurmus oldugu Bilim Kurulu araciligr ile cok sayida
rehber yayinlamis, bilim kurulu Uyeleri ve Saglik
Bakanligi’min ilgili Ust diizey yoneticileri pek cok
medya organindan aciklamalar yaparak giiven ortami

olusturmaya calismisti. Bu arastirmaya benzer

Turk Hij Den Biyol Derg

sekilde Nemati ve arkadaslar (2020) toplum ve saglik
calisanlarinin COVID-19 ile ilgili bilgileri medya ve
internet uzerinden aldiklarim1 belirtmislerdir (15).
Salginla ilgili stresi en aza indirgemek icin; dogru
bilgilere ulasimin ve sosyal destegin arttirilmasi,
hastalikla iliskili

izolasyon oOnlemlerine bagli kalirken normal bir

damgalanmanin  azaltmasini,
yasami miimkiin oldugunca siirdiirmenin gerekligini ve
cevrimici psikososyal destek hizmetleri kullaniminin
gerekliligi belirtilmektedir (16).

Pandemi siirecinde saglik calisanlarina hastaliga
iliskin; bulasma yolu, onleme, kontrol ve destek
korunma onlemlerine

uygulamalan ile Kkisisel

yonelik zamaninda egitim verilmesinin gerekliligi
yapilan calismalarda vurgulanmaktadir (14, 15). Bu
kapsamda hazirlanan kanita dayali rehberlerden yola
cikarak hastane enfeksiyon kontrol komitelerinin
de sirekli olarak saglik calisanlarina;
(17),
bakim verecegi (18) gibi konularda egitim vermesi

bulasma

riskinin nasil azaltilacagi nasil tedavi ve
onemlidir. Arastirmaya katilan hemsireler egitimlerin
glincel ve tim saglik profesyonellerini kapsayacak
sekilde

Benzer nitelikteki calismalarda,

verilmesi  gerektigini  belirtmislerdir.
hemsireler yeni
tip koronaviris hakkinda glclu bir bilgiye ihtiyac
duyduklarim (15, 19) ve DSO, Saglik Bakanligi gibi
resmi otoriteler tarafindan daha fazla bilgilendirme
yapilmasi gerektigini belirtmislerdir (15). Acil servis
calisanlart ile yapilan bir calismada; COVID-19 ile
ilgili bilgi icerikli egitimlerin yaninda davranms ve
tutumlarin  degistirilmesine  yonelik egitimlerin
yapilmasi gerektigini vurgulanmistir (20).

Saglik profesyonellerinin hastalik konusunda
giincel bilgilerle donatilmasi enfeksiyonun yonetimi
acisindan onemdir. Ancak ayn1 zamanda calisanlarin
hissettikleri kaygi ve baskiyr azaltarak kendilerine
olan guveni arttirmasi acisindan da bir gerekliliktir
(17, 18). Saglik kurumlarinda pandemi siirecinde
verilen hizmet ici egitimler, siirece iliskin kiiresel,
ulusal, bolgesel ve bireysel micadelenin basansi
icin gereklidir. Bu gereklilik saglik profesyonellerinin

stirecteki rol ve sorumluluklan dogrultusunda etkin



saglik hizmeti sunmalari amacina hizmet etmelidir.

Bu kapsamda, yoneticilerin calisma planlarim
olustururken, calisanlara sirekli giincel egitimler
verilmesine olanak taniyan planlar olusturmalar ve
egitime katiimlarin1 saglamalar1 6nemlidir. Ayrica
egitimlerde sosyal mesafe onlemlerinin dikkate
alinmasi, bunun icin multimedya ag platformlarinin
kullamimi ve online egitimleri mimkiin kilan sistem

alt yapisinin olusturulmasi onerilmektedir (21).
Azaltma Onlemleri

COVID-19 yayiiminin  azaltilmasi etkili
midahalelerin neler olabilecegine yonelik yapilan
agirliklart  degisen

bulunmaktadir. Bu kapsamda o6rnegin Cin; viriisiin

icin

calismalar ve uygulamalar
yayilmasin1 kontrol etmede en etkili yonteminin
karantina ve sosyal izolasyon onlemleri oldugunu
ileri suirmustir. Gliney Kore, hafifletme onlemlerinin
temel bileseni olarak test yapilmasinmi Onermistir.
Bazi calismalar, el hijyeni ve yuz maskelerinin
onemine dikkat cekmistir (11, 22). Bu calismada
ise katiimc1  hemsirelerin azaltma onlemlerine
iliskin  gortsleri  agirlikli sokaga c¢ikma
kisitlamalar etrafinda sekillenmistir. Bu kisitlamalar

olarak

bir baska ifade ile izolasyon onlemleri insanlarin
kisitlamaya yonelik onlemlerdir. Bu
kapsamdaki uygulamalar genel olarak yaklasik 1,5

hareketini

metrelik (6 feet) glivenli bir mesafeyi korumak
ve bu tiir mesafenin korunamayacagi yerlerden
kacinmak anlamina gelir. ikincisi, koronaviriise veya
koronaviriisii olan hastalara uygulanan karantina
onlemleridir. Stpheli ya da hasta bireyler, belirtiler
gelistirip  gelistirmedigini gdrmek icin virisin
kulucka donemi boyunca insanlarla temastan kaginir.
izolasyon yoluyla insanlarin bulunduklar yeri terk
etmelerine izin verilmez (22). Bu kapsamda sosyal
izolasyon uygulamalarinin pandemi doneminde hala
en giicli azaltma onlemi oldugu belirtilmektedir
(23).

yayilmasini hafifletmek icin kritik olsa da siiphesiz

Sosyal izolasyon uygulamalarn hastaligin

hem kisa hem de uzun vadede ekonomik ve ruhsal
sonuclarn olacaktir. Bu sonuclar, salginin etkisini ele

alma, onleme ve mudahale yonelik cabalara ihtiyac
duyulmasi acisindan buyik onem tasimaktadir (24).
Bu kapsamda iilkelerin hem toplumu hem de saglik
calisanlarim1 koruyan iyi finanse edilmis, duyarli ve
verimli insan kaynaklari yonetimi modellerine ihtiyaci
oldugunu goriilmektedir (25).

Saglikhh Calisma Ortami

Katilimcilarin calisma ortamina iliskin
gorislerinde; KKE’nin oOzelligi ve erisim, hastane
kosullan,

onlemlerine

oginlerinin niteligi, hastanenin fiziki

saglik profesyonellerinin izolasyon
uyum dizeyi ve sistemli calismaya duyulan gliven
alt temalar one ¢cikmaktadir. Bu kapsamda COVID-19
salginindan once vyasanan salginlardan edinilen
tecribeler; salgin sirecin aktif yonetilmesinde iyi
dizenlenmis salgin protokollerinin yaninda, KKE
yeterliligi ve ulasilabilirligi ile calisanlar arasinda ekip
uyumunun onemini gostermektedir (26). Pandemi
siirecinde ozellikle tim saglik profesyonellerinin
birbirlerini korumada belli protokol ve standartlara
uymasi onemlidir. Bu kapsamda hemsirelerin, hasta
maruziyetinden once ve sonra sik sik el yikamayi
zorunlu kilan siki temizlik ve enfeksiyon kontroli
standartlarini  benimsemelerini, her vardiya vya
da gerektiginde is yerinde dus alma imkanlarim
saglamak hastaligin yayilimimi azaltmak igin saglik
kurumlarinin sorumlulugundadir (27). DSO saglikl
calisma ortamin, tiim calisanlarin sagligim ve
glivenligini koruyan, gelistiren; fiziksel, psikolojik,
sosyal ve orgiitsel kosullar saglayan bir cevre olarak
tanimlamaktadir (28).

Kisisel Koruyucu Ekipman

COVID-19 pandemi surecinde dunyanin bircok
yerindeki hemsireler, kisisel koruyucu ekipmanlar
da dahil olmak uzere malzeme sikintis1 yasamis
ve duygusal zorluklarla karsilasmistir (17,19,23).
KKE’lerin
olarak yeterli oldugunu ancak tekrar kullanilan

Bu arastirmada, katiimcilar sayisal

malzemelerin sterilizasyon slirecinde  sorun

yasandigini ve KKE kalitesinin sorgulanmasi gerektigini
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belirtmektedirler. COVID-19 pandemi

bazi hastane yoneticilerinin ekipman yetersizligi

surecinde,

nedeniyle kullanim miktarin1 azaltmak icin calisan
sayisini sinirlamak zorunda kaldiklari ve bu durumun
kisilerin daha fazla calismasina neden oldugunu
gosteren calisma bulgulan bulunmaktadir (29). Bu
kapsamda pandemi surecinde edinilen tecrubelerle
saglik sistemlerinin benzer durumlara yonelik hazirlik
planlart yapmalar 6énemlidir. Ote yandan 6zellikle
aerosol haline getirilmis damlaciklarin 6 metreden
uzaga gidebildigine dair kanitlar, sosyal izolasyon
uygulamalarinin yeterliligini sorgulatmaktadir (30).
Tibbin temeli olan “Once zarar verme” ilkesi geregi
saglik calisanlarin1 korumak, kaliteli ve yeteli kisisel
koruyucu ekipmani zamaninda ve uygun kosullarda
ve sirekli erisilebilir nitelikte temin etmek tum
diizeydeki saglik yoneticilerinin sorumlulugundadir.

SARS-CoV-2 virisiiniin bulasma hizinin yliksekligi
dikkate alindiginda saglik profesyonellerinin KKE
kullamimi hastaliktan korunmalari icin zorunludur.
Bu arastirmada katiimcilar KKE ile hasta bakim
siirecinin zorlugunu ifade etmislerdir. Benzer yapilan
diger calismalarda, KKE’lerle uzun siire calismanin
bliyiik bir fiziksel ve profesyonel zorluk oldugunu
(19, 21, 29), ortam kosullarina bagli anoksi ve gogiis
agns1 yasadiklanim belirtmislerdir (29). Ozellikle
calisma siresinin uzamasi ve hastalarla etkilesim
sikliginin artmasi, kullanilan KKE vyiikiini artirmakta
ve bu yiike cogunlukla artan duygusal bitkinlik eslik
etmektedir (21, 31).

Tedavi ve Bakim Siirecine iliskin Deneyimler

COVID-19’ un hizli yayilmas1 ve enfekte hasta
sayisindaki
Ozellikle yeterli insan kaynag olmadiginda cihaz-
donanim ya da alt yap1 olanaklari saglik hizmetleri

artis saglik sistemlerini zorlamistir.

gibi emek yogun sektorlerde ise yaramayacaktir.
Aym zamanda pandemi siirecinde yogun is yiik,
sosyal izolasyon, evden uzak kalma gibi stresorler ve
karsilasilan etik ikilemler saglik calisanlar1 agisindan
zorlayici faktorlerdir.

Ozellikle kidem siiresi az olan katilimc1 hemsireler
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pandemi surecini tolere etmede gliclik yasadiklarin
ve sik sik agladiklarin1 ifade etmislerdir. Ayrica
hastalarin prognozunun da calisanlarin ruh halini
etkiledigi goriilmektedir. Bu kapsamda katiimci
hemsireler, viris maruziyetini azaltmak amaciyla
hasta odasinda daha cok tedavi ve bakima oncelik
verdiklerini, olum korkusu veya yakinini kaybetme
korkusu ile gelen hastalar1 rahatlatma konusunda
yetersizlik hissettiklerini belirtmislerdir. Benzer
nitelikteki bir baska calismada pandemi surecinde
saglik calisanlarinin  ruh  halleri, hastalarinin
prognozuna gore degismistir. Bu calismada hemsireler
hastalarin durumu diizeldiginde bliyiik rahatlama ve
mutluluk hissettiklerini ifade etmislerdir. Buna karsin,
ellerinden gelenin en iyisini yapmalarina ragmen
yonde
depresif ve glicsiiz hissetmelerine neden oldugu
belirtilmektedir (29).

hastamin olumuyle yuzlesmek, aile Uyelerinden uzun

hastanin  durumunun iyi ilerlememesinin

Bu kapsamda cok sayida
sure ayn kalmak ya da yeteri kadar ailelerine destek

(32)
psikolojik olarak desteklenmesi onemlidir.

olamamak nedeniyle zorlanan hemsirelerin

COVID-19  pandemisinin  baslarinda  saglik
profesyonelleri ile yapilan bir odak grup
gorusmesinde  katiimcilarin ~ kaygr  kaynaklan

arasinda: (1) uygun kisisel koruyucu ekipmana
erisim, (2) is yerinde COVID-19’ a maruz kalmak
ve enfeksiyonu ailelerine tasimak, (3) COVID-19
semptomlart ve isyerinde enfeksiyonu yayma
korkusu, (4) hasta olmalart durumunda kurumlarinin
onlarin ve ailelerinin gereksinimlerini destekleyecegi
ya da onlarla ilgilenecegine dair belirsizlik, (5) artan
calisma saatleri ve evde yalniz kalan cocuklar, (6)
yeni bir klinige (Ornegin yogun bakim Unitesine)
verildiklerinde yeterli bakim saglayamama ve (7)
giincel bilgi ve iletisime erisim eksikligi bulunmustur
(33) Benzer sekilde bu arastirmada da hemsireler
daha

bulastirmaktan korktuklarin1 belirtmektedirler. Bu

cok ailelerine ve meslektaslarina virls

nedenle pandemi siirecinde yalniz ya da otellerde
kalmay1 tercih ettiklerini ifade etmislerdir. Sun ve
arkadaslarinin  (2020) calismasinda da katilimcilar



ailelerinde ayn evlerde ya da otelde kaldiklarini ve
sevdiklerine sarilmay1 ozlediklerini ifade etmislerdir
(19).
duyduklan damgalayic1 ifadelerin yani stigmanin da

Ayrica otelde kalma kararinda cevreden

etkisi oldugu belirtilmektedir. Salgin donemlerinde
stigmanin yaygin ve uzun siiren bir sosyal sorun oldugu
(34-36), saglik calisanlarinin ve aile liyelerinin toplum
tarafindan potansiyel viriis tastyicisi olarak goriildiigii
(34),
calisanlarinin ilk sirada yer aldig1 ve calisanlarin bu

stigmaya maruz kalanlar arasinda saglik
nedenle istifa etmek istedikleri belirtilmektedir (37).
Bu nedenle, saglik calisanlarina zamaninda psikolojik
destek, basa cikma stratejileri konusunda egitim,
yeterli KKE ve bulasici hastaliklarin  yayilmasim
engellemeye yonelik miidahalelere odaklanma saglik
sistemlerinin gorevidir (32).

Komorbiditesi olan yashi hastalarda COVID-19
mortalitesi daha vyiksektir. Cocuklar ve genc
eriskinlerin nadiren semptomlan vardir, ancak virisu
tastyabilirler (38). Bu kapsamda saglik calisanlarinin
kiicuk cocuklarina yonelik daha az hastalik endisesi
tasidiklar  belirtilmektedir (39). Hemsire yakinlan
ise onlarin hasta olmasi veya onlari kaybetme korkusu
yasamaktadirlar (23). Bu korkuyu tek cocugu hemsire
olan ailelerin daha siddetli yasadiklar1 bulunmustur
(21).

Bulasici

hastaliklarin kontrol altina alinmasi

surecinde saglik profesyonellerinin zihinsel

CALISMANIN SINIRLILIKLARI

sagliginin  korunmasi esastir (17, 40). Arastirmada
katilimc1 hemsirelerin baska birimlerde oryantasyon
egitimi  almadan gorevlendirme yapilmasindan
hosnut olmadigi bulunmustur. Benzer sekilde baz
calismalarda pandemi doneminde baska birimlere
destege gitmenin calisanlar icin stres verici oldugunu
gostermektedir (19, 29).

Sonuc olarak; kritik hasta sayisindaki olas1 artislar
icin ventilator ve yogun bakim unitesi yataklarindaki
potansiyelyetersizlik Turkiye acisindaniyi tanimlanmis
ve gerekli tedbirler hizla hayata gecirilmistir. Ancak
yeterli insan kaynagi olmadig siirece cihaz-donamm
ya da alt yap1 olanaklar saglik hizmetleri gibi
emek yogun sektorlerde ise yaramayacaktir. Bu ve
benzeri krizlerle bas edebilmek icin saglik insan
kaynaginin sayisal yeterliliginin saglanmasi yaninda
enfekte hastaya bakim yeteneginin de en ust diizeye
cikartilmas sirecin basarili yonetimi icin gereklidir.
Hasta sayisinda ve kritik bakim gereksinimindeki
artisin haftalarca hatta aylarca siirdiigli goz oniine
alindiginda, saglik insan kaynaklar planlamasi daha
da onemli bir nitelik kazanmaktadir. Aym zamanda;
yogun is yiikii, sosyal izolasyon, evden uzak kalma
gibi stresorler ve karsilasilan etik ikilemler saglik
calisanlart acisindan diger zorlayic1 faktorlerdir. Bu
kapsamda saglik profesyonellerinin yasadiklarn bu
zor surecin farkinda olmak ve onlan desteklemek

onemlidir.

Bu calisma bir egitim ve arastirma hastanesinin COVID-19 kliniklerinde calisan hemsireler ile yapilmis olup veriler tek

bir merkezi temsil etmektedir. Nitel bir calisma oldugu icin sonuglarn hemsire popiilasyonuna genellenemez. Daha biiyiik
orneklemler ve karma metodolojilerle ileri calismalar yapilmalidir.
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TESEKKUR

Bu calismaya katilan 12 hemsireye tesekkir ederiz.
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Evaluation of biosafety cabinets used in microbiology
laboratories according to performance qualification tests

Edibe Nurzen NAMLI BOZKURT'

, Azer Sibel OZNUR?

ABSTRACT

Objective: The biosafety cabinet is one of the
important devices used in microbiology laboratories to
provide personnel, environment and product protection.
For this reason, performance characterization tests
should be performed both at the installation stage and
routinely. There are inspection bodies established for
this purpose in our country. In this study, the findings
were examined based on the last three years’ data by
the Sterility Control Laboratory (accredited-Inspection
institution) accredited by TS EN ISO/IEC 17020 under
the Ministry of Health of Tirkiye, Department of
Public Health Reference Laboratories of the General

Directorate of Public Health.

Methods: In this study, nonconformities in biosafety
cabinets, which were inspected based on TS EN ISO
12469 “Microbiological Safety Cabinets Performance,
and  ANSI/NSF-49
“Biosafety Cabinet Design, Production, Performance
and Field Certification” standards between 2019-2021,

were investigated. Within the scope of these standards,

Classification and Verification”

leakage in the main filter, leakage in the exhaust

filter, inlet air flow velocity, downstream air velocity

OZET

Amac: Biyogiivenlik kabini; personel, cevre ve
triin korumasini saglamak amaciyla mikrobiyoloji
laboratuvarlarinda kullanilan onemli cihazlardan
biridir. Bu sebeple hem kurulum asamasinda hem
de rutin olarak performans yeterlilik testlerinin
yapilmasi

gerekmektedir. Ulkemizde bu amacla

kurulan muayene  kuruluslar1  mevcuttur. Bu
calismada T.C. Saglik Bakanligi Halk Sagligi Genel
Mudurligi Halk Sagligi Referans Laboratuvarlari
Dairesi Baskanligi biinyesinde TS EN ISO/IEC 17020
akreditasyonuna sahip Sterilite Kontrol Laboratuvari
(Akreditasyona sahip-Muayene kurulusu) tarafindan

son ug yillik veriler incelenmistir.

Yontem: Bu calismada 2019-2021 yillan arasinda
teste tabi tutulan biyogtivenlik kabinleri ; TS EN ISO 12469
“Mikrobiyolojik Glvenlik Kabinleri ile ilgili performans
ozellikleri ve Simiflandirmasi ve Dogrulamasi” ve ANSI/
NSF-49 “Biyogiivenlik Kabini Dizayn, Uretim, Performans
ve Alan Sertifikalandirmas1” standartlar1 baz alinarak
muayeneleri  yapilan  biyogiivenlik  kabinlerindeki
uygunsuzluklar arastirilmistir. Bu standartlar kapsaminda

ana filtreda kacak, egzoz filtrede kacak, iceri hava
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measurement, air flow direction and visualization tests
were applied. In addition, the cabins have undergone
preliminary inspection.

Results:
in the main filter and 23.6% in the exhaust filter. The

nonconformity rates due to air flow velocities and flow

The leakage rates were found as 22.9%

visualization tests were found as 19.1% for inflow airflow
velocity, 15.3% for downstream airflow velocity and

19.1% for flow visualization tests.

Conclusion: It was observed that the most frequently
observed non-compliance was leakage in the filters. In
addition, it has been determined that users do not have
a filter certificate. In the preliminary examination, it was
determined that there were also cabins that did not give
visual and audible alarms when the flow was blocked.
Since providing a healthy working environment in
microbiology laboratories is one of the main objectives,
we believe that it is important to have the performance
qualification tests of the biosafety cabinets done at

certain intervals in terms of employee health.

Words:

performance qualification tests

Key Biosafety cabinet, inspection,

akis hizi, asagi hava akis hiz1 6l¢limii, hava akis yoni
ve gorsellestirmesi testleri uygulanmistir. Bu esnada

kabinlerin on incelemesi de yapilmistir.

Bulgular: Ana filtrede kacak oram %22,9 ve egzos
filtresinde kacak orami %23,6. Hava akis mzlan ile akis
gorsellestirme testlerinden kaynaklanan uygunsuzluk
oranlar iceri hava akis hizi icin %19,1, asag1 hava akis
hiz1 icin %15,3 ve akis gorsellestirme testleri icin ise

%19,1 olarak bulunmustur.

Sonug: En sik gozlemlenen uygunsuzlugun filtrelerde
meydana gelen kacak oldugu gorilmistir. Ayrica
kullanicilarda filtre sertifikasinin bulunmadig1 tespit
edilmistir. On incelemede akis engellendiginde gorsel
ve isitsel alarm vermeyen kabinlerin de bulundugu
belirlenmistir. Mikrobiyoloji laboratuvarlarinda saglikli
calisma ortam1 saglanmasinin ana amaclardan biri
olmasi sebebiyle calisan sagligi hususunda biyogiivenlik
kabinlerinin performans yeterlilik testlerinin belirli
zaman araliklarinda yaptirilmasinin  6nemli oldugu

kanaatindeyiz.

Anahtar Kelimeler: Biyoglivenlik kabini, muayene,

performans yeterlilik testleri

INTRODUCTION

Biosafety cabinets are the cabins in which an air
barrier is created to protect the personnel working
inside and the air is drawn from the outside into the
device, releasing the air into the environment after
filtering in order to protect the environment during
operation, and reduce the risk of contamination
of the sample/product (1). Although it is divided
into various classes according to the purpose of
use and the sample/product to be studied, Class I
A2 type is mostly used in microbiology laboratories
(2). So as a primary engineering control biosafety
cabinets are used, and the laboratory design is the
second engineering control (3) (Figure 1). Since the
placement of the biosafety cabinets in the laboratory
will affect the performance of the device, attention
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should be paid to its positioning. It should be away
from open windows, doors, ventilation grilles, air
supplies, areas with heavy staffing, and equipment
that generates large amounts of heat where as cabin
airflow may be disturbed (4). Many studies done about
the relationship between crossdraft, people walkinng
by, sash movement and operator hands movement
and the performance of biosafety of cabinet. It is
found that although sash movement and operator
hand movement are effecting containtment, walk-
bys cause more (5). Biosafety cabinets’ ability to
attract contaminants is dependent on the airflow
pattern within the room, the level of turbulence
within the room, and the rate of air entry into
the cabinet. When the entry speed to the device
decreases, also the contamination withdrawal speed
decrease (4). There should be enough space between
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Figure 1. Class Il A2 Cabinet (3)

the exhaust filter on the cabin and the ceiling so
that the air outlet is not blocked. Disassembly and
assembly of HEPA filters should be done by competent
persons. This both protects the filter and protects
the person from any contamination who is changing
the filter (6). In addition, it should be noted that
the filter is at least H14 based on the sample to be
studied in the biosafety cabinet. Class Il A2 cabinets
are mostly used in microbiology laboratories. In Class
Il A2 cabins, approximately 30% of the air inside
passes through the filter before leaving the cabin.
The remaining 70% air is recycled and filtered before
being sent back to the work area (7). Although HEPA
filters are not effective to remove gasesand vapors,
they can remove particulate contamination like virus
particules (8).

Periodic inspections of these devices, which are
used for the protection of the working personnel, the
product and the environment, must be carried out.
Inspection is the determination of the conformity of
the device to the requirements by performing the
performance qualification tests of the device within
the framework of the relevant standards, procedures,
instructions and valid methods (9). Certification
documentation is also important side of inspection;
calibration reports of test equipment that used for

HEPA Fiter

HEPA Filterod Air

Supply Air

—-
—

Contaminated Air

inspection biosafety cabinet have to be sent, while as
the technician/inspector has to be trained nad know
the cabinet and standarts. Therefore the qualifications
of technician/inspector should be checked as looking
at training records, education backgrounds (10).

In order for microbiological safety cabinets to
work in accordance with its purpose, it is necessary
to have a CE certificate and to standardize at the
production stage, to carry out installation tests, to
perform periodic maintenance, performance tests
and repairs, and to comply with the rules of use (11).
Decontamination of biosafety cabinet after usage is
important to work safely. Disinfectants like ethanol
(62%-71%), sodium hypochlorite (1%), phenolic
compounds etc. can be used (12). For the surface
contamination before and after work ultraviolet light
can be used. Be careful about the lambs; they must
be clean and replaced in recommended periods (13).

Three main points for
effective usage, maintenance and performance tests
save life. Microbiological laboratory workers have to

biosafety cabinets;

know how to operate in cabinet and putting large
amonut of material in it cause containtment. To
protect environment from infectious agents during
replacing HEPA filter special and proper procedures
have to be applied (14). Performance tests can be
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name classified as installation tests and routine tests.
Installation tests are carried out by the manufacturer
to confirm the compliance of all functions of the
biosafety cabinet with the standards. Performance
qualification tests are the evaluation of conformity;
after maintenance/repair or once a year (the period
of which may change according to the frequency of
use) during the use of the device. Organizations that
perform installation tests and periodic inspections
are called inspection bodies. The competence
of these organizations is important. One of the
important indicators of competence is accreditation.
Accreditation of inspection bodies is carried out in
accordance with TS EN ISO / IEC 17020 Conformity
Assessment - ‘Requirements for the operation of
various types of inspection bodies’ standard. There
are 15 inspection bodies accredited by the Turkish
Accreditation Agency in our country. Only one of
the 15 accredited inspection institutions is a public
laboratory, the Sterility Control Laboratory under
the Ministry of Health, General Directorate of Public
Health, other institutions are private companies.

In our study, it is aimed to evaluate the compliance
of the biosafety cabinets, which must be used in every
microbiology laboratory to protect the environment,
product and person, with international standards by
performing performance qualification tests.

MATERIAL and METHOD

In this study, 160 biosafety cabinets for which
performance qualification tests were carried out by the
Sterility Control Laboratory of the General Directorate
of Public Health, Department of Consumer Safety and
Public Health Laboratories between 2019-2021 were
examined (Figure 2). Inspections of the said biosafety
cabinets were carried out in line with the demands
received from microbiology laboratories in public and
private institutions and organizations.

Since 3 of them are defective, data could not be
obtained. While performing performance qualification
tests, TS EN 12469 and NSF / ANSI 49 standards
are taken as basis. Of the 157 biosafety cabinets
examined, 13 are Class Il B2 cabins and the others are
Class Il A2 cabins. Class Il A2 cabinet differs from B2
air circulation; a recirculating cabinet A2 and fully
exhaust cabinet B2. About 30% of the air in A2 cabins
passes through the filter before leaving the cabin.
The remaining 70% is turned back and passed through
the filter before being sent once more towards the
work area. For B2 cabinet, building exhaust system
draws air through the front and rear grills into a
contaminated plenum and then into a filter before it
is expelled directly into the cabin’s outer atmosphere.
The B2 cabinet is powered by 100% fresh air and
there is no recirculation (15). While making this

Inspected biosafety cabinets

160

Number of Biosafety Cabinets

Broken

144

13

Class 11 B2 Class Il A2

Broken or Inspected Biosafety Cabinets

Figure 2. Inspected biosafety cabinets
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study it is observed that the number of A2 cabinet are
much more. The reason of this A2 cabinets are more
economic design and their versatility in usage (16).
While performing performance qualification tests,
attention was paid to the fact that a staff member
from the laboratory that owns the device is a test
observer and that the measuring inspection devices
are within the calibration periods. Measuring devices
calibration is an important issue also, as some values
can be very near to international limits and the making
a decision if safety cabinet is suitable for working or
not can cause a big diference for health. To overcome
this and rely on calibration metrological traceability
come into account (17).

Preliminary examination

It is done to confirm whether the biosafety cabinet
has any malfunctions that will prevent it from being
inspected. The occupancy/space ratios of the working
area and whether it is sterile are taken into account.
The presence of any broken parts, the operation of
the control panel elements, the readability of the
control panel display are confirmed. The stability of
the windshield in accordance with the standards, the
presence of a filter certificate is checked. Initial start
and recoil alarms and exhaust system control alarm
are reviewed.

Downstream Airflow Velocity Measurement

During the calibration period, downstream airflow
velocity measurement is applied with anemometer.
While taking measurements, attention is paid to the fact
that the height level is on the same line and 10 cm above
the level of the windshield opening. The entire surface
is divided into equal intervals and measurements are
taken from the front line and back line and recorded.
The probe of the anemometer should be fixed for at
least one minute, since the average of the air currents
must be taken while the measurements are being taken.

Inflow Air Rate Velocity Measurement

A measurement is taken at least for a minute at
5 separate points 10 cm above the exhaust filter. The
arithmetic averages of the measurements are found

and the inflow velocity is found by multiplying the
active area of the filter and dividing it by the area of
the front opening. For these measurements, attention
is paid to the fact that the ceiling height with the
device is at least 30 cm.

Another measurement method is the test with a
balometer. The operating december of the biosecurity
cabinet is opened to the appropriate height, and the
mouth of the balometer is positioned to close the front
opening. The device is fixed and measurements are
taken until the flow rate of the balometer is stable
(Figure 3). The obtained data is recorded in m3/hour
and divided by the area of the mouth of the balometer
to obtain the flow rate in meters /second.

Filter Leakage Measurement

Filter leakage measurements are made with a
photometer and an aerosol generator. The filter
system of the biosafety cabinet, that is, the top of
the main filter and the bottom of the exhaust filter,
is adjusted so that the generator is exposed to
aerosol between 1 mg/m3 and 100 mg/m3, and the
reading value is introduced to the photometer as
100% and the measurement is started. While taking
the measurement, the photometer probe tip is held
perpendicular to the measurement point and the filter
surface scanning is started. While scanning, after the
measurement of the connection seals and mounting
parts of the filter is completed, the entire surface is
passed. In order to show that the air discharged from
the biosafety cabinet is clean when high-pathogenic
studies are carried out, after the main filter of the
biosafety cabinet is completely screened from the
inner surface, the upper outlet exhaust filter located
on the top of the biosafety cabinet is also checked.

Air Flow Direction And Visualization

This test is performed with a flow visualization
tube (smoke tube). The flow visualization test includes
checking the downstream, air leakage from the
windshield, air leakage from the edges and corners,
and inlet airflow. It is recorded on video while the
relevant controls are being made.
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Figure 3. In air flow rate measurement of biosafety cabinet with the balometer device in P3 Laboratory

RESULTS

As a result of the preliminary examination,
no certificates were found for the filters used in
any of the 157 biosafety cabinets. It has been
determined that 39 cabins do not give backfire
alarms, and 7 cabins do not give an audio/visual
alarm when air draft is blocked. It was observed
that 104 did not give an alarm when the exhaust
system was covered witth a airtight paper by 20%.

During the filter

cabin main filters and 37 cabin exhaust filters

leakage measurement, 36

were not found suitable. Leakage was found in the
connection seals or main surface areas of the filters
in question. It was found that the filters were not
suitable during the scanning in 2 cabins. 2 bombs
were seen in the main filter laminator in the cabin

The acceptance criteria for measuring the air
flow rate inside are divided according to the origin
of the device’s production. The average speed of
Class Il A2 and Class Il B2 cabins should be greater
than 0.40 m/s according to TS EN 12469, and
greater than 0.51 according to NSF 49. In addition,
each measurement value should not differ more
than 20% from the average. As a result of the tests,
30 biosecurity cabins were not found suitable.
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According to the TS EN 12469 Standard for
the
average velocity in class Il biosafety cabinets should
be between 0.25 m/s-0.50 m/s.
minimum speed values cannot be more than +20%

downstream airflow velocity measurement,

Maximum and

of the average speed value. According to the NSF/
ANSI49 standard, the acceptance criterion is that
the measured value cannot be +0.081 m/s higher
than the manufacturer’s declared flow rate value. If
the manufacturer’s declaration cannot be reached,
the speed values for class Il A2 and B2 cabin types
should be between 0.25-0.40m/s. According to the
downstream air flow test, 24 cabins were not suitable.

According to the air flow direction and visualization
test, 30cabinsarenotsuitable. It hasbeenobserved that
the smoke given in these cabins is not absorbed, remains
in the cabin, leaks from the edges of the frame, and
the entering air is not absorbed from the front grilles.

DISCUSSION

The absence of a filter certificate in the users of
the biosafety cabinet may cause illness if an unsuitable
filter is installed until the device is inspected. The fact
that it does not give an alarm when the exhaust system
is covered by 20%, that it cannot be noticed when there



Table 1. Number of cabins found to be unsuitable as a result of the tests applied

Applied Tests

Unsuitable Cabin Numbers

Main Filter Leakage 36 unit
Exhaust Filter Leakage 37 unit
Inflow Air Rate Measurement 30 unit
Downstream Airflow Velocity Measurement 24 unit
Air Flow Direction And Visualization 30 unit

Percentile Ratios of Unsuitable Cabinets

Figure 4. Percentages of cabins that were found unsuitable as a result of the tests applied

isachange in air flow values, is proof that the cabin does
not show this when the filter reaches saturation or the
formation of tears. Treatment. Preventing air intake
and covering the exhaust system while the personnel
are working in the cabin will also cause changes in
air flows. In such cases, if the cabin does not give an
alarm, users will not be able to take any precautions.

Leakagethatoccursintheexhaustfilterwillcausehigh
levels of pathogenic microorganisms to be distributed
to the environment and damage the environment,
spreading infections. Leaks occurring in the main filter
also cause contamination of the sample being studied,
which can lead to incorrect laboratory results and
damage to patients as a result of incorrect treatment.

High downstream airflow causes turbulence
in the cabinet and also damages the durability
the HEPA filter,

cause contamination in

while
the

and permeability of
low airflow can

sample being studied and cross contamination
when there is another sample in the cabinet.

A low inflow air rate also causes a low downstream
air flow rate. Microorganisms are released from the
biosafety cabinet. In addition, not absorbing the
suspended air in the cabinet causes microorganisms
to be released into the laboratory environment when
the device is turned off. A high inflow air velocity
causes turbulence and therefore contamination.

When we look at the percentile ratios, the fact that
the most detected incompatibility occurs in filters, and
the air flow rates are close to the flow visualization
rates shows that these tests interact with each other.

The Ministry of Health, as the only authorized and
accredited public laboratory throughout the country,
provides services by providing necessary guidance
and

information sharing, making an extremely

important contribution in terms of biosecurity.
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ABSTRACT

Objective: Antimicrobial resistance is a public health
threat and is related to high mortality and morbidity.
Because no development of new antibiotics can combat
antibiotic resistance for pathogenic bacteria, the need
for natural products has emerged. Staphylococcus
aureus (S. aureus) is an important human pathogen

responsible for community- and hospital-acquired
infections. The goal of this study was to identify the in
vitro effects of Origanum onites, Lavandula stoechas,
Salvia officinalis and Thymus vulgaris essential oils
(EOs) on biofilm viability as well as the antibacterial and
anti-adherent properties on clinical S. aureus isolates

from wound, biopsy and abscesses samples.

Methods: The antibacterial activities of the EOs
were assessed on 71 clinical S. aureus isolates by broth

microdilution to determine the minimum inhibitory

concentration (MIC) and minimum bactericidal
concentration (MBC). Biofilm-forming isolates were
determined, and EOs’ ability to prevent biofilm

formation in a dose-dependent manner was calculated.

OZET

Amagc: Antimikrobiyal diren¢ yiiksek mortalite ve
morbidite ile iliskili bir halk sagligi sorunudur. Yeni
antibiyotikler de patojenik bakteriler icin antibiyotik
direnciyle miicadelede vyeterli olmadigindan dogal
uriinlere olan ihtiyac ortaya cikmistir. Staphylococcus
aureus (S. aureus), toplum kaynakli ve saglik hizmeti
iliskili

patojenidir. Bu calisma Origanum onites, Lavandula

enfeksiyonlardan sorumlu onemli bir insan
stoechas, Salvia officinalis and Thymus vulgaris esansiyel
yaglarinin (EO) yara, biyopsi ve apse 6rneklerinden izole
edilen klinik S.

ve anti-adeziv aktivitesini ve biyofilm canliigina olan

aureus izolatlarindaki antibakteriyel

etkisini in vitro olarak belirlemeyi amaclamaktadir.

Yontem: EO’larin antibakteriyel aktiviteleri,
minimum inhibitor ve bakterisidal konsantrasyonlarini
(srastyla  MIK  ve MBK) belirlemek iizere swi

mikrodilisyon yontemi, 71 klinik S. aureus izolati
lizerinde degerlendirilmistir. Biyofilm olusturan izolatlar
tespit edilmistir ve EO’larin biyofilm olusumunu doza

bagli olarak onleme yetenegi hesaplanmistir. Minimum
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Minimum biofilm inhibitory concentration (MBIC) and
minimum biofilm eradication (MBEC) and the number
of viable bacteria in sub-inhibitory doses of EOs were

calculated by BioTimer-Assay (BTA).

Results: All of the tested isolates showed high
sensitivity towards the Thymus wvulgaris and Origanum
onites; MICs ranging from below 0.039 to 0.625 pl/ml.
While the highest MIC value was determined as 5 pl/ml
for Salvia officinalis, it was calculated as greater than
10 pl/ml for Lavandula stoechas. Each tested oil was
detected to prevent biofilm formation at a significant

percentage.

Conclusion: The essential oils of Origanum onites
and Thymus vulgaris showed bactericidal properties
against clinical S. aureus isolates, including methicillin-
resistant strains, which may become a promising
alternative for multidrug-resistant pathogens. In
addition, the number of viable bacteria in biofilm in
sub-inhibitory doses of Lavandula stoechas and Salvia
officinalis were found to increase when applied doses

decreased.

Key Words:

viability, biotimer assay, essential oils

Antibacterial, antibiofilm, biofilm

biyofilm inhibitor ve eradikasyon konsantrasyonlari
(srastyla MBIK ve MBEK) ve EO’larin alt inhibitor
dozlarindaki canli bakteri sayisi BioTimer-Assay (BTA) ile

hesaplanmistir.

Bulgular: Test edilen izolatlarin tumunin, Thymus
vulgaris ve Origanum onites’e karsi, MIK degerleri
0.039’dan kiiciik ve 0.625 ul/ml arasinda degismektedir,
ylksek hassasiyet gosterdigi tespit edilmistir. Salvia
officinalis icin en biyiik MIK degeri 5 pl/ml olarak
belirlenirken, Lavandula stoechas icin bu deger 10 pl/
ml’den buyuk olarak hesaplanmistir. Test edilen her
yagin, biyofilm olusumunu 6nemli bir oranda dnlemedigi
belirlenmistir.

Sonuc¢: Origanum onites ve Thymus vulgaris’in
EO’larn metisiline direncli suslar da dahil olmak uzere
klinik S.
gostermistir ve bu da s6z konusu esansiyel yaglarin cok

aureus izolatlarina kars1 bakterisidal etki

ilaca direncli patojenlerle basetmek icin umut verici
bir aday olabilecegini gostermistir. Ayrica, Lavandula
stoechas ve Salvia officinalis’in alt inhibitor dozlarinda
uygulanan dozlar azaldikca biyofilmdeki canli bakteri

sayisinin arttig1 tespit edilmistir.

Anahtar Kelimeler: Antibakteriyal, antibiyofilm,

biyofilm canliligi, biotimer assay, esansiyel yaglar

INTRODUCTION

Staphylococcus aureus (S. aureus) is an important
human pathogen responsible for community- and
hospital-acquired infections. It is a leading cause
of a wide range of infections, and skin and soft
tissue infections are among the most common. S.
aureus can easily acquire antibiotic resistance, and
methicillin-resistant S. aureus (MRSA) is multidrug-
resistant, leading to the need to use last resort
antibiotics and increase mortality and morbidity
(1). S. aureus is also a potent biofilm former on
both implanted medical devices and host tissue.
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Biofilm protects bacteria from host immunity and
antibiotics, complicating treatment of infections
(2). Bacterial biofilms have a variety of potential
antimicrobial resistance mechanisms (3) and as much
as six-log difference in cell viability was reported on
biofilm comparing to planktonic cells in the presence
of antibiotics (4). In this view, there is a need for
new natural substances having both antibacterial and
antibiofilm activity against S. aureus strains.
Essential oils (EOs) are an aromatic mixture of
terpenoid and phenolic compounds obtained from
flowers, buds, seeds, leaves, twigs, bark, herbs, wood,
fruits, and roots (5,6). Thousands of EOs are known,



most of which have commercial importance and
have comprehensive biological properties including
antibacterial, antiviral, antifungal, and antiparasitic
properties; interest in medicinal applications (7,8).
Researches demonstrate antimicrobial and antibiofilm
activities of EOs against various human pathogens,
(9,10,11,12) making them excellent candidates for
new natural drug discovery.

The main components of the Origanum and Thymus
species are carvacrol and thymol (13). Carvacrol is a
monoterpene and an important component of several
essential oils because of its biological property.
It demonstrates a wide spectrum of antimicrobial
activity. Thymol is a p-cymene derivate known for its
antiseptic and antimicrobial properties (14). Genus
Lavandula and Salvia belong to the Lamiaceae family.
The antibacterial, anti-inflammatory and antifungal
activities of Lavandula come from its phenolic
compounds such as phenolic acids and flavone
glycosides (15). The main component of Salvia
officinalis is terpenes such as manool, viridiflorol,
eucalyptol, borneol, and thujone. In addition, its
leaves contain carnosol, carnosic acid, rosmarinic
acid, flavonoids, polysaccharides, tannic acid,
oleic acid, ursonic acid, ursolic acid, fumaric acid,
chlorogenic acid, caffeic acid, and estrogenic (16).

Thus, in this study, four essential oils, Origanum
onites (oregano), Thymus vulgaris (thyme), Lavandula
stoechas (lavender) and Salvia officinalis (clary sage),
were evaluated in terms of antimicrobial and anti-
adherent activities against clinical S. aureus isolates
from wound, abscess and biopsy material. Besides,
this research aims to determine the effects of EOs on

biofilm viability.

MATERIAL and METHOD

This study was approved by Baskent University
Institutional Review Board (Project No: KA21/73).

Bacterial Strains

Clinicalisolates of S. aureusin the bacterial culture
collection of the Medical Microbiology Laboratory of

Baskent University, isolated from wound, abscess and
biopsy materials between 2016-2020 were included in
the study. All S. aureus isolates were routinely tested
for methicillin resistance by cefoxitin screening test
described in EUCAST standards, (17) and S. aureus
ATCC 43300 and S. aureus ATCC 29213 were used as
positive and negative control respectively.

Essential Oils

EOs of thyme, oregano, lavender, and clary sage
EOs were provided by the manufacturer (Caliskan
Agriculture, Turkey). All the EOs were obtained by the
hydro-distillation method.

Determination of MIC and MBC

The broth microdilution test was performed to
determine the minimum inhibitory concentrations
(MICs) as recommended by the Clinical and
Laboratory Standards Institute (CLSI) (18). The EOs
in combination with 0.5% dimethyl sulfoxide (DMSO),
were diluted twofold in Mueller Hinton Broth (MHB)
(BD Difco'™, France) and 100 pl of each dilution was
transferred into wells. The bacterial suspension
was inoculated in each well with 1.5x108 CFU/
ml. After 24h of incubation at 37°C, absorbance
was measured at 570 nm (BioTek Instruments, ELX
800, USA). The lowest concentration of EOs that
demonstrated no growth was evaluated as MIC. All
studies were performed in triplicate. While thyme
and oregano EO concentrations ranged from 0.039
to 10 pl/ml, lavender and sage EO concentrations
ranged from 0.039 to 40 pl/ml. Minimum bactericidal
concentration (MBC) was determined by subculturing
the 10pl of broths used for MIC assay onto Tryptic
Soy Agar (TSA) (Condalab, Spain) (19). MBC was
considered the lowest concentration of the EOs that
results in the killing of 99.9% of the bacteria after the
incubation period at 37°C for 24h.

Biofilm Formation

For biofilm formation, the method described by
Peeters et al. (20) was used. Briefly, flat-bottom
polystyrene microplates containing 180 pl of tryptic
soy broth (TSB) (BD Difcot™, France) were inoculated
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with 20 pl of bacterial culture adjusted to 1x10° CFU/
ml. After 24h of incubation, biofilm formation was
detected by the crystal violet staining method. The
absorbance was measured at 570 nm (21), and strains
were evaluated as negative, weak, intermediate
and strong biofilm former (22). S. aureus ATCC 6538
and S. aureus ATCC 29213 were used as positive and
negative control of biofilm formation, respectively.

Biofilm
Percentage of EOs In a Dose-Dependent Manner

Calculation of Formation Inhibition

The effect of tested 4 EOs against biofilm-forming
isolates and control strains was detected in 96-well
plates in a dose-dependent manner. Briefly, 100 pl of
bacterial suspension for each isolate was added to
each well containing different doses of EOs ranging
from 0.039 pl/ml to 10 pyl/ml. After 24h of incubation,
a biofilm staining procedure was applied, and OD
values were quantified. Wells without EO was used
as a control to calculate the percentage of biofilm
inhibition as follows (23):

Percentage of inhibition = ((Control OD570 nm -
Sample OD570 nm) / Control OD570 nm) x 100.

Effects of EOs on Biofilm Viability
- BioTimer Assay

BioTimer Assay (BTA) was employed to determine
the EOs susceptibility of S. aureus clinical isolates
without any manipulation. BTA enumerates viable
bacteria in biofilm before and after the treatment
with EOs. BioTimer medium with phenol red (BT-PR)
was prepared as described by Pantanella et al. (24)
Colour change from red to yellow was monitored
every hour until 23 hours. The time required for the
colour switch directly links to the initial concentration
of bacteria. S. aureus ATCC 6538 was employed to
draw a correlation line, and overnight cultures were
prepared in 2 ml of BT-PR medium. Serial 10-fold
dilutions were performed in test tubes. Bacterial
suspension in each dilution was cultured on Mueller
Hinton Agar (MHA) (Condalab, Spain) simultaneously,
and after 24 hours of incubation, colonies were
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counted by colony-forming unit (CFU) method and
log,,CFU versus time of colour change were plotted.
- EOs Efficacy on Biofilm

To detect EOs susceptibility of S. aureus biofilm-
forming strains, methods by Pantanella et al. (24)
with slight modifications were applied. Biofilms were
formed in 96-well plates with peg lids (Thermo Fisher
Scientific, Nunc-TSP, Denmark) as described in 2.6.3.,
and 2-fold serial dilutions of EOs were prepared in
BT-PR medium for each oil. Final oil concentrations
ranged from 0.039 to 10 pul/ml. For lavender and clary
sage oils highest concentration tested was adjusted to
40 pl/ml. After biofilm formation, wells were washed
three times with phosphate-buffered saline (PBS)
and filled with 2-fold serially diluted EOs in BT-PR
medium. Peg lids were placed, and the time required
for colour change was monitored every hour. After
24 hours of incubation, the lowest concentration
of EOs that inhibits colour change in BT-PR medium
(wells that remaining red) was recorded as minimum
biofilm inhibitory concentration (MBIC). To determine
minimum biofilm eradication concentration (MBEC),
peg lids from the wells that colour change did not
occur were transferred to the new BT-PR media
without EO. Microplates were incubated at 37°C for
24 hours. The lowest concentration of EO that colour
change was not observed determined as MBEC.

- Enumeration of Viable Bacteria in Biofilm in
Sub-Inhibitory Doses of EOs

After the determination of MBIC, the sub-
inhibitory doses of EOs were evaluated to demonstrate
their quantitative effects on bacterial viability in
preformed biofilm. Previously tested biofilm-forming
strains’ inoculation were prepared (1x10¢® CFU/mL),
and strains were incubated in TSB at 37°C for 24
hours in 96-well plates with peg lids (Thermo Fisher
Scientific, Nunc-TSP, Denmark). After 24 hours, wells
were washed three times with PBS and filled with 200
pl of BT-PR medium containing different EO doses.
Peg lids from previous microplates were placed and
incubated at 37°C. The colour change was monitored



every hour and noted. The time required for colour
change was employed to enumerate bacteria in
biofilm according to the correlation line.

RESULTS

Among 182 clinical S.aureus isolates, 71 of
them isolated from wound, abscess and biopsy
materials were included in the study. Among them,
16 (23.6%) were MRSA, and 55 (76.4%) were MSSA.

MIC and MBC

All of the isolates were susceptible to thyme,
sage and oregano EOs, whereas 88.7% (63/71) of
the isolates were susceptible to lavender oil. MIC,;
of lavender EO was calculated as 2.5 pl/ml, while
MIC,, was 10 pl/ml. MIC,, of clary sage EO was
calculated as 1.25 pl/ml, and MIC,, was five ul/
ml. On the other hand, MIC,, for both oregano and
thyme was <0.039 pl/ml, and MIC,, was 0.078 and
0.156 pl/ml for oregano and thyme, respectively.
Lowest MIC and MBC ranges were obtained from
oregano; for MIC <0.039 to 0.312 pl/ml and for MBC
<0.039 to 0.625 pl/ml. Followed by thyme; MIC
values were ranged from <0.039 to 0.625 pl/ml and
MBC values were ranged from <0.039 to 1.25 pl/
ml. MIC values for clary sage were between 0.078
to 10 pl/ml, while MBC were between 0.625 to 20
pl/ml. Lastly, the highest MIC and MBC ranges were
obtained for lavender; MICs were between 0.039
to 20 pl/ml, and MBCs were 0.078 to 40 pl/ml.

Biofilm Formation

Biofilm formation assay showed that 28.2%
(n=20; 8 MRSA and 12 MSSA) of the isolates
were able to form biofilm, and 13 of them were
considered low-grade biofilm former, and 7 were
intermediate-grade biofilm former. 50.0% of MRSA
isolates were biofilm-forming isolates, whereas
21.8% of MSSA isolates formed biofilm. S. aureus
ATCC 6538 appeared as a strong biofilm former.
Inhibition

Percentage of EOs In Dose-Dependent Manner

Calculation of Biofilm Formation

Lavender EO showed biofilm formation inhibition
activity on all tested isolates. Biofilm formation
inhibition was detected in 30% of isolates at all
lavender concentrations ranging from 0.039 to 10
pl/ml, and 50.0% of them were MRSA. While biofilm
inhibition percentages at lavender concentration
10 pl/ml were ranged from 92.4% to 28.6%, at
5 ul/ml,
were ranged from 88.5% to 5.4%. At lavender

concentration inhibition percentages
concentration below 2.5 pl/ml, there was no biofilm
inhibition activity for 45.0% of isolates, and 37.5%
of them were MRSA. At the oregano concentration
ranging from 10 to 0.312 pl/ml, biofilm formation
was inhibited in all of the isolates. Also, 45.0% of
the isolates had biofilm inhibition activity in all
concentrations of and 44.4% of them were MRSA. At
the lowest concentration (0.039 ul/ml) of oregano,
biofilm inhibitory percentages were ranged from
75.6% to 1.5%. Biofilm inhibition was detected in
25.0% of isolates at all concentrations of thyme, and
20% of them were MRSA. At the lowest concentration
(0.039 pl/ml) of thyme, biofilm formation was
inhibited at a percentage ranging from 71.7% to
12.8%. Biofilm formation inhibition was detected in
41.2% of isolates at all clary sage concentrations,
and 28.6% of them were MRSA.
the concentration of EOs decreased, so did the

In general, as

biofilm formation inhibition percentages (Fig. 1).
Effects of EOs on Biofilm Viability
- Biotimer Assay

A serial 10-fold dilution of S. aureus ATCC 6538
in BT-PR medium was employed to count the number
of bacteria through a correlation line (Fig. 2). There
was a linear correlation between time for complete
colour change and log, CFU. Linear correlation was
calculated as: y=-0.0073x + 10.2822 and r =0.9826.

- EOs Susceptibility Test on Biofilm

MBIC and MBEC values of each of the four
EOs were demonstrated in (Table 1). MBIC
and MBEC of tested EOs were higher than
those MIC and MBC, with some exceptions.
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Figure 2. Correlation line of number of S. aureus ATCC 6538 and time of complete color change from red to yellow

496

Turk Hij Den Biyol Derg




(0% §'C 21E€°0  71E'0 6£0°0> 6€0°0> 6£0°0> 6£0°0> 6£0°0> 6£0°0> 6€0°0> 6£0°0> 0¢ (0)% S §°C €766 DDV VSSW
AN GC'L G790 6E€0°0 6€0°0> 6£0°0> 6£0°0> 6£0°0> 6£0°0> 9GL°0 6£0°0> 6€0°0> 0¢ T S TAN 8€G9  DDLVVSSW
oy ol S GC'l  6£0°0> 9G1°0 6£0°0> 6€0°0> 6£0°0> 6€0°0> 6£0°0> 6€0°0> 0¢ 0¢ S 1Al L) VSSW
oy oL S GC'l  6£0°0> GC°L  6£0°0> GZ9°0 6£0°0> GZ9°0 6£0°0> 8L0°0 0¢ 0¢ ] 1Al 991 VSawW
0¢ oL oL GZ'l  6£0°0> GC'L  6£0°0> CLE'0 6£0°0> GC9°0 6£0°0> 9GL°0 0¢ 0C ol ST 591 VSaw
0¢ 0¢ GZ9'0 G79°0 6£0°0> GZ9°0 6£0°0> 9SL°0 6€£0°0> TIE'0 6€0°0> 80°0 0t 0¢ S AN €91 VSaw
0¢ 0l GZ'L  TIE0 6€0°0> ST9°0 6£0°0> C7LE'OD 6£0°0> 6€0°0> 6£0°0> 6€0°0> oy 0¢ ST S 98 VSSW
0¢ 0l GZ'l G790 6€0°0> 6£0°0> 6£0°0> 6€0°0> 6£0°0> 6€0°0> 6£0°0> 6€0°0> oy 0¢ §'C S 8 VSSW
0C 0l 1Al GZ'l  6£0°0> 6€0°0> 6£0°0> 6€0°0> 6£0°0> 6€0°0> 6£0°0> 6€0°0> oy 0¢ S G'C 8. VSSW
0l S Z1E'0  7IE'0 6£0°0> 6E0°0> 6£0°0> 6£0°0> 6£0°0> 6£0°0> 6€0°0> 6£0°0> oy 0¢ S G°C L VSSW
(0% GZ'L  8/0°0 8/0°0 8/0°0 G790 6£0°0> 9GL°0 6£0°0> 6€0°0> 6£0°0> 6€0°0> oy 0¢ ] G°C b VSSW
0¢ 0¢ S G'C 680°0> 6£0°0> 6€0°0> 6£0°0> 6€0°0> 6£0°0> 6£0°0> 6£0°0> oy (0)% ] G°C 9§ VSSW
(0] % ol GZ9'0 7IE'0 6€0°0 ST’} 6£0°0> G790 6E£0°0> 6E0°0 6€0°0> 6£0°0> oy 0¢ ST S 4} VSSW
(0] % 0l S GZ'l  6£0°0> G79°0 6£0°0> T7LE'0 6£0°0> 6€0°0> 6£0°0> 6€0°0> oy 0t ol S 1S VSSW
(0]% 0l S GZ'l  6£0°0> STl 6£0°0> G7Z9°0 6£0°0> 6€0°0> 6£0°0> 6€0°0> 0t 0¢ S S 0S VSSW
0¢ 0l S G'C 6E0°0> G790 6€0°0> 9G9L°0 6€0°0> 6£0°0> 6£0°0> 6£0°0> oy 0¢ G°C S 6y VSSW
0¢ 0l (0% S 6£0°0> 961°0 6£0°0> 6€0°0> 6£0°0> 6£0°0> 6€0°0> 6£0°0> oy 0¢ G°C S 144 VSSW
oy 0¢ S GC'l  6£0°0> 6€0°0> 6£0°0> 6€0°0> 6£0°0> 6€0°0> 6£0°0> 6€0°0> oy 0¢ S S ¥4 VSaW
oy 0¢ Z1LE'0  71E'0  8/0°0 6£0°0> 6£0°0> 6£0°0> 6€0°0> 6£0°0> 6€0°0> 6£0°0> oy 0¢ ] G'C 9l VSawW
oy 0¢ S GC'l  6£0°0> 7IE0 6£0°0> 9GL°0 6£0°0> 6€0°0> 6£0°0> 6£0°0> oy 0C S ST 14 VSaw
oy 0¢ 9G1°0 9G1L°0 6£0°0> 6€0°0> 6£0°0> 6€£0°0> 6£0°0> TIE'0 6€0°0> 8L0°0 oy 0t S S [4% VSawW
0¢ ol GZ'L  TIE0 6£0°0> 6£0°0> 6£0°0> 6€0°0> 6£0°0> 6€0°0> 6£0°0> 6€0°0> 0t 0¢ ST S 8 VSaw

(uar) (uprd) uad) Quzd) Quzad) quad) quad) Quad) Quzd) Quad) uad) uad) Quad)  uad)  Quad)  Quyr)
J3gW  DgW  JIgw DWW D3gW  DgW  DIgW  DJIW  D3gw  D9W  DIgw  DIW  D3Gw  Dgw  DIgw JIW  J3quinN  AjlALjisuas

ajejos|  uldLyIsW
sijpudLffo DIAIDS SLIDSINA snwAy | $a31U0 WNUDSLIQ SDYd30)S D)NPUDADT]

S91R)0SI SULWLIOS-WLOL] JO SaNeA DIGW PUe DGW “DIgW “DIW SILO 1etiuassy ages Alejd pue oue§alo ‘QWAyY) YapuaAeT *| 3)qel

497

Turk Hij Den Biyol Derg



498

- 3.4.3. Enumeration of Viable Bacteria in Biofilm
in Sub-Inhibitory Doses of EOs
The number of viable bacteria in biofilm in sub-

inhibitory doses of lavender and clary sage EOs was
quantified with BTA. The number of S. aureus ATCC

6538 after treatment with a sub-MIC concentration
from 1/2 to 1/64 was calculated as a percentage by
correlation line (Table 2). As the concentration of oils
decreases, the percentage of viable bacteriaincreases.

Table 2. Number of viable S. aureus ATCC 6538 after treatment with sub-inhibitory doses of lavender and clary sage

essential oil as a percentage

Lavandula stoechas

Salvia officinalis

Percentage of viable

Percentage of viable

MIC (pl/ml) MIC (pl/ml)
bacteria (%) bacteria (%)
1/2 70.44 1/2 87.49
1/4 72.89 1/4 89.68
1/8 87.44 1/8 ND
1/16 92.22 1/16 ND
1/32 94.78 1/32 94.06
1/64 99.67 1/64 ND

*ND: not detected.

DISCUSSION

Plants and derivatives such as EOs are well-known
natural substances having broad-spectrum activity
against pathogens. In this research, oregano, thyme,
clary sage and lavender EOs antibacterial activities
were evaluated, and the highest antibacterial activity
was observed with thyme and oregano followed
by clary sage. The lowest antimicrobial activity
against 71 clinical S. aureus isolates was detected
in lavender. While 85.9% of isolates were susceptible
to oregano at a concentration below 0.039 pl/ml,
70.4% of isolates were susceptible to thyme at a
concentration below 0.039 pl/ml. MBC for oregano
was found to be between <0.039 to 0.625 pl/ml,

Turk Hij Den Biyol Derg

while for thyme, MBC varies between <0.039 to 1.25
pl/ml. MIC and MBC values for lavender and clary
sage were higher than those for thyme and oregano.
MSSA showed greater susceptibility to EOs than
MRSA. However, even at the lowest concentration
of thyme and oregano, most of the MRSA isolates
were detected to be susceptible to these EOs.

A study on the antibacterial property of thyme
oil on S. aureus isolates demonstrated that MIC
varied between 0.5 to 1 pl/ml (25). Even though
these MIC values were relatively higher than the
current study, Fabio et al., demonstrated that MIC
for Thymus vulgaris against S. aureus was 0.0125
pl/ml (26). It is known that compositions of EOs play
significant roles in the antimicrobial properties of



EOs. Several factors can affect EOs compositions,
such as harvesting seasons and geographical sources
(6), which may be the reason of the differences in
efficacy of EOs. A previous study showed that clary
sage EO was effective at concentrations between
3.75 and 5.25 pl/ml on 27 clinical S. aureus isolates,
which is in concordance with our findings; clary
sage EO’s MIC,, was found 5 pl/ml for 71 clinical S.
aureus isolates (27). Previous studies demonstrated
that EOs of lavender and oregano are highly effective
against a wide range of microorganisms including
Escherichia coli, S. aureus, P. aeruginosa and C.
albicans (28, 29, 30).
that EOs and their components are promising

These results highlighted

alternatives.  Therefore, further  experiments
including in vivo studies are required to evaluate EOs
as a therapeutic agent in the medicinal application.

The antibiofilm activity of various EOs has been
demonstrated on a variety of microorganisms and
many EOs and their components were accepted
as potent agents against biofilms. Different EOs
mechanisms of action as antibiofilm agents were
also reported for S. aureus however; there are not
sufficient studies particularly related to multidrug-
resistant clinical isolates such as MRSA (31). Besides,
the lack of knowledge regarding effective doses for
preventing biofilm formation is a pivotal limitation for
EO studies. In this study, each of the 4 EOs was tested
against their ability to prevent biofilm formation
in a dose-dependent manner. Higher doses of EOs
inhibited biofilm formation at higher percentages,
as expected. While thyme and oregano were able to
prevent biofilm formation at a significant percentage
even in the lowest concentrations, lavender and
clary sage were able to inhibit biofilm formation
at higher doses. Even though isolates were more
susceptible to clary sage than lavender, lavender
was more successful in preventing biofilm formation.
Based on this result, the components involved in the
antibacterial property of EOs were different from
those associated with biofilm formation. It was seen

that in a biofilm-forming isolate, biofilm inhibition was

significantly reduced as low as 0.156 pl/ml oregano
concentration. At the concentration of 0.156 pl/ml,
oregano showed nearly no activity for preventing
biofilm formation (5%); this may be due to the fact
that this concentration is the MIC concentration of
this isolate. Also, this study is limited because, at the
highest concentrations of thyme, oregano and clary
sage, oil intensity was too high, which can confuse
the calculation of inhibition percentage. Therefore,
the first two highest concentration of thyme and clary
sage (10 and 5 pl/ml), and the highest concentration of
oregano was not included in the calculation of biofilm
inhibition percentage (Fig. 1). Even though biofilm
formation was inhibited in these concentrations, the
percentages of biofilm formation inhibition for the
highest concentrations can be misleading. Therefore,
these EOs may require toworkinalower concentration.

EOs’ efficacy in biofilm is a concern among
microbiologists. There used to be no optimized
method for counting the number of viable bacteria
in the biofilm. Pantanella et al. (24) presented BTA,
which is able to count the number of viable bacteria
aureus ATCC 6538 was
used to draw a genus-specific correlation line that

without manipulation. S.

correlates the time for colour change and the first
concentration of bacteria. This method was also
confirmed by the CFU method, and the results were
in concordance. Besides, BTA allows to count of the
number of viable bacteria in biofilm and provides
MBIC and MBEC for each isolate. The number of viable
bacteria in sub-inhibitory doses of lavender and clary
sage was detected and indicated as a percentage.
MIC 1/8, 1/16 and 1/64 were not detected for
clary sage due to the rapid colour changes. The
number of viable bacteria in the biofilm was found
to increase as the concentration of EOs decreased.
Thyme and oregano were not included in this study
because even in sub-inhibitory doses, there are few
viable bacteria, so the BT-PR medium remained
red, which means that thyme and oregano EOs
were highly effective even in sub-inhibitory doses.
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this BTA to
determine actual bacteria count in biofilm, which

In  conclusion, study employs
has pivotal significance since EOs susceptibility is
affected by bacterial concentration. It is known
that BTA is the first method that enumerates viable
bacteria in sub-MICs of antibiotics (24). To the
best of our knowledge, this is the first study that
enumerates viable bacteria in sub-MICs of EOs.

Results obtained from this research may provide
the basis for further research for developing these
natural substances as new therapeutics for bacterial
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infections, especially those caused by MSSA or
MRSA. High efficacy of EOs, especially thyme and
oregano in clinical S. aureus isolates, including
MRSA, is promising and may become a new method
The

in vitro results of this study provide evidence

for treating multidrug-resistant pathogens.

that these EOs can be an alternative for anti-
infectious agents. Usage of these EOs alone and in
combination with either other EOs or antibiotics
will provide significant information regarding the

clinical values of these natural antimicrobials.
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ABCA1 tasiyic1 protein ile yapilan arastirmalarin
bibliyometrik analizi

Efsun Serife ANTMEN'

OZET

Amagc: Kardiyavaskiler hastaliklar ve kanser gibi
glinimiizde oldukca 6nemli ve sayisi giin gectikce artan
hastaliklarda Adenozin trifosfat baglayici kaset (ABC)
tasiyic1 proteinler ailesinden ABCA1’in roli de oldukca
ABCAT1,

disan atilmas1 ve enflamasyonun baskilanmasi yoluyla

buyuktir. hiicrelerden fazla kolesteroliin
kardiyovaskiler hastaliktan koruyan bitiinlesik bir hiicre
zar proteinidir. Ayrica kanser hiicrelerinin gelisimini
kolesterol metabolizmasinda goriilen anormalliklerin de
destekledigi bilinmektedir. Bu durum ABCA1’in kanserde
de etkin oldugunu gosterir. ABCA1 ile ilgili pek cok calisma
yapilmis olmasina ragmen konu ile ilgili literatiirde
kapsamli bir bibliyometrik calisma bulunmamaktadir. Bu
calismada ABCA1 ile ilgili yayinlanan bilimsel makaleleri

inceleyerek konunun degerlendirilmesi amaclanmistir.

Yontem: ABCA1 konusunda 1975-2022 yillan
arasinda yayimlanmis calismalar Web of Science (WoS)
veri tabanindan taranmis, bibliyometrik yontemler
kullanilarak analiz edilmistir. Ayrica bibliyometrik analiz
yapmak ve elde edilen metaverileri gorsellestirmek icin

VOSviewer programi kullanilmistir.

ABSTRACT

Objective: The role of ABCA1, one of the family
(ABC)

carrier proteins, is also very important in diseases such

of Adenosine triphosphate binding cassette

as cardiovascular diseases and cancer, which are very
important and increasing day by day. ABCA1 is an integral
cell membrane protein that protects from cardiovascular
disease by excretion of excess cholesterol from cells
and suppression of inflammation. It is also known that
abnormalities in cholesterol metabolism support the
development of cancer cells. This indicates that ABCA1
is also active in cancer. Although many studies have
been conducted on ABCA1, there is no comprehensive
bibliometric study in the literature on the subject.
In this study, it is aimed to evaluate the subject by

examining the scientific articles published about ABCA1.

Methods: Studies published between 1975-2022 on
ABCA1 were scanned from the Web of Science (WoS)
database and analyzed using bibliometric methods.
In addition, VOSviewer program was used to perform
bibliometric analysis and visualize the obtained

metadata.
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Bulgular: ABCAT1 ile ilgili calismalar 1993 yilinda
2000 yilindan

%99,2  (n=5694)’sinde
ingilizcedir. ABCAT1 ile ilgili en fazla calisma Biyokimya ve

baslamis, sonra artis gostermistir.

Makalelerin kullanilan  dil
Molekiiler Biyoloji alanminda (n=1708, %29,4) yapilmistir.
Amerika Birlesik Devletleri (n=2029, %35,3), Cin (n=
1198, %20,9), Kanada (n=517, %9,0) ve Japonya (n=514,
%9,0) 500’den fazla makalenin yayinlandig1 (lkeler
olarak siralanmistir. Tirkiye ise 32 makale ile 29. sirada
yer almistir. Makalelerin 427 tanesi en az 100 kez atif

almistir.

Sonug: ABCA1 konusunda yaptigimiz bu kapsamli
bibliyometrik calismada 5743 makale ile ilgili bir ozet
bilgisi sunuldu. Bu makale ABCA1 konusunda yapilan
arastirmalarin  degerlendirilmesinde literatiire katki
saglamanin yam sira yapilacak arastirmalara yon
verilebilmesi veya arastirmalarin ilerletilebilmesi icin

bir kaynak olarak gosterilebilir.

Anahtar Kelimeler: ABCA1, ATP baglayici kaset

protein A1, bibliyometrik analiz, Web of Science,

kardiyovaskiiler hastaliklar

Results: Studies on ABCA1 started in 1993 and
increased after 2000. The language used in 99.2%
(n=5694) of the articles is English. The most studies
on ABCA1 were done in the field of Biochemistry and
Molecular Biology (n=1708, 29.4%). The United States
(n=2029, 35.3%), China (n= 1198, 20.9%), Canada
(n=517, 9.0%), and Japan (n=514, 9.0%) were ranked
as the countries where more than 500 articles were
published. Turkey, on the other hand, ranked 29th with
32 articles. 427 of the articles were cited at least 100

times.

Conclusion: In this comprehensive bibliometric
study on ABCA1, a summary of 5743 articles was
presented. In addition to contributing to the literature
in the evaluation of research on ABCA1, this article can
be shown as a resource to direct the researches to be

done or to advance the researches.

Key Words: ABCA1, ATP binding casette protein A1,
bibliometric analysis, Web of Science, cardiovascular

diseases

GIRIS

trifosfat  baglayici  kaset  (ABC)
tasiyicilan, bakterilerden insana kadar her yerde
bulunan en blyiik protein ailelerinden biridir.
Substrat isleme acisindan cesitliliklerine ragmen,

Adenozin

adenosin  trifosfatin  hidrolizinin ~ substratlarin
biyolojik membranlar boyunca aktif tasinmasi icin
gereken enerjiyi saglamasi bakimindan hepsi benzer
bir “isleyis bicimini” paylasirlar(1).

Yedi farkli alt ailede simiflandinlmis, ABC-A’dan
ABC-G’ye kadar, 49 insan ABC proteini tammlanmistir
(2, 3). 1994 yiinda ABCA1 tammlanmis ve farkl
yapisal ozelliklerinden dolayr A olarak adlandirilan
yeni bir alt simif belirlenmistir(4).

Onemli sayida ABC tasiyicisi, hiicresel lipitlerin

islenmesinde yer alir (5). Genlerdeki mutasyonlarin
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patolojik fenotiplerle veya lipit metabolizmasiyla
ilgili klinik olarak bilinen hastaliklarla iliskili olmas,
hiicresel lipitlerin homeostazindaki kritik rollerini
ABCAT1,
yogunluklu lipoprotein (HDL) olusumuna yol acan ilk

vurgulamaktadir. hiicre zarinda yiksek
adimlan ve bunun sonucunda periferik dokulardan
karacigere ters kolesterol taginmasinin tiim siirecini
kontrol ettigi icin kilit bir oyun kurucudur (6, 7).
ABCA1’in ters kolesterol tasinmasinda oynadig
temel rol ve kardiyovaskiiler hastalik riskine karsi
bir koruyucu olarak tanimlanmasi, ekspresyonunun
hem transkripsiyonel hem de transkripsiyon sonrasi
seviyede nasil kontrol edildigini desifre etmek icin
cok sayida calisma baslatti(8).

Anormal kolesterol metabolizmasinin kanser
hiicrelerinin proliferasyonuna, hayatta kalmasina,
istilasina, metastaz ve kanser mikro cevresine gelismis



adaptasyonuna yol actigi ve boylece kanserlerin
olusumunu ve gelisimini destekledigi belirtilmistir.
Membran kolesterolii ve kolesterol acisindan zengin
zarlardaki degisikliklerin kanserlerin ilerlemesini ve
invazyonunu etkiledigi gozlemlenmistir(9).

Aynica tasiyicilarin kanser hicrelerinde yiiksek
ekspresyonu, cesitli antikanser ilaclarin hiicrelerden
disar1  tasinmasina ve  antikanser  etkilerini
gosterememesine neden olur(10). Bununla birlikte
hiicrelerinde ABCA1’in
seviyesi  azaldiginda,
tabakali

arttirdigini, boylece zarin gecirgenligini azalttigim

bazi1 arastirmalar, kanser

ekspresyon kolesteroliin
biriktigini ve iki fosfolipidlerin sirasini
ve son olarak kanserlerin zar aktif antikanser ilaclara
kars1 direncini destekledigini gostermistir(11).

Bibliyometrik analizler, basta makaleler olmak
uzere bilimsel yayinlann kiimulatif olarak incelemek
icin kullanilan yontemlerdir. Tip alaninda literatiirde
artan yayin sayisina paralel olarak son yillarda
bircok onemli konuda bibliyometrik analizlere dayal
calismalar yapilmaktadir(12).

Bilimsel

calismalann degerlendirmesinde

kullanmlan en onemli kriter atif analizleridir. Son
yillarda standart bir degerlendirme yontemi olarak
kullamlmaya baslanan bibliyometrik analizlerin ile
atif analizlerine ek olarak katki saglayan yazar, kurum
ve lilke degerlendirilmesi de yapilabilmektedir (13).

Bibliyometrik analizler Web of Science (WoS),
Google Scholar gibi farkl

tabanlan lizerinden yapilmaktadir. Bu platformlardan

Scopus, bilimsel veri
WoS akademik arastirmalar icin sikca kullanilan

bir veri tabamdir. Bunyesinde, Science Citation
Index Expanded (SCIE), Social Sicence Citation
Index (SSCI), Art&Humanities Citation Index (AHCI),
Emerging Sources Citation Index (ESCI), Book Citation
Index Science (BKCI-S) olmak lizere farkli indeksler
bulunduran WoS bibliyometrik analizler icin tercih
edilen bir alt yapidir (14).

ABCAT1

ragmen literatiirde kapsamli bibliyometrik calisma

ile iliskili pek cok calisma olmasina

bulunmamaktadir. Bu calismada, 1975-2022 yillan
arasinda yayinlanan bilimsel makaleler istatistiksel

ve bibliyometrik yontemlerle incelenerek ABCA1

konusunun  butuncil olarak ozetlenmesi ve
yorumlanmasi amaclanmistir. Bu sayede trend olan
konularin ortaya ¢ikarilmasi, en etkili calismalarin,
ulkelerin, dergilerin ve kurumlarin belirlenmesi ve
ulkeler arasindaki is birliklerinin ortaya cikarilmasi
amaclanmistir. Ayrica Tiirkiye’nin konu ile ilgili yaptig
calismalann literature katki duzeyinin belirlenmesi
ve oOzgilin calismalarla guncel literatiir bilgisinin

sunulmasi amaglanmaktadir.
GEREC ve YONTEM

Durum calismasi kullanilarak yapilan bu calismada
amac ABCA1 proteininin etkinligini ortaya koymaktir.
Mersin Universitesi altyapisiyla erisilen WoS veri
tabanindaki tiim indekslerde (SCIE, SSCI, A&HCI,
ESCI) 1-30 Kasim 2022 tarihleri arasinda bir tarama
yapilmistir. Taramada anahtar sozciik olarak “ABCA1”,
“ATP binding casette protein A1” ve “ATP-binding
casette A1” eslestirilerek baslik, 0zet ve anahtar
kelimelerde arama yapilmistir.

Calismalar yayin yili, atif analizi, yayin dili, yayin
turd; makalelere en fazla destek veren yayimci ve
finans kuruluslar, en fazla katki saglayan yazar;
en fazla katki sunan llkeler ve calismalarin en
cok hangi alanlara yogunlastigi gibi farkl filtreler
kullamlmis, veriler excell tablosuna aktanldiktan
sonra analizler yapilmistir. Yapilan bu analizler tablo,
figlir ve grafiklerle sunulmus ve veriler dogrultusunda
degerlendirilip tartisilmistir.
WoS  verileri

Makalelerin ayrica VOSviewer

programinda da analiz edilmistir. Calismalann
yapildig1 bolge, yil, calismalan yapan yazarlar ve
iliskileri, anahtar sozcukler programa aktarilarak
haritalandinlmistir.

Calisma, insan ve hayvan arastirmasi olmadigindan
etik kurul izni gerektirmemektedir. Web of Science
veri tabaninda bulunan ancak anahtar kelimeleri
icermeyen calismalar ile Web of Science veri tabaninda
taranmayan calismalar arastirmanin dislama kriteri
olarak kabul edilmistir.
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BULGULAR

Anahtar kelimeler kullanilarak yapilan tarama
sonucunda toplam 5743 makaleye ulasilmistir.
Calismalar 1993 yilinda baslams, 2000 yilindan
sonra artis gostermistir. En fazla calisma 2018 yilinda
(n=339, %5,9) yapilmistir (Sekil 1).
%99.2  (n=5694)’unda
dil Ingilizcedir. Makalelerin %0.9’unda kullanlan

Makalelerin kullanilan
ingilizce disinda ki diger diller ise Cince (n=23),
Fransizca (n= 8), ispanyolca (n=7), Japonca (n=4),
Rusca (n=3), Almanca (n=2), Portekizce (n=2) olarak
belirlenmistir.

79  farkh
bulunmaktadir. ABCA1 ile ilgili en fazla calisma

Calismalarda arastirma  alam
Biyokimya ve Molekiiler Biyoloji alaninda (n=1708)
yapilmistir. Biyokimya ve molekuler biyoloji alanin
kardiovaskiiler sistem ve Kkardioloji (n=1380,
%24.0), hiicre biyolojisi (n=575, %10.0), farmakoloji
(n=536, %9.3), hematoloji (n=446, %7.8), endokrin
ve metabolizma (n=385, %6.704) alanlar takip
etmektedir.

Yapilan calismalarin 4410 (%76.9)’u arastima

makalesi, 688 (%12.0)’i toplant1 ozeti, 492 (%8.6)’i

400
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®

150 °
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Sekil 1. Makalelerin yillara gore dagilim
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2005

derleme makale, 78 (%1.4)’i editoryal materyal,
59 (%1.0)’u toplanti sunumu ve 29 (%0.5)’u editore
mektuptur.

Amerika Birlesik Devletleri (n=2029, %35.3), Cin
(n= 1198, %20.9), Kanada (n=517, %9.0) ve Japonya
(n=514, %9.0) 500’den fazla makalenin yayinlandig
Ulkeler olarak siralanir. Turkiye ise 32 makale ile 29.
sirada yer almaktadir.

Arastirmacilanin  birbirleriyle iliskisi VOSviewer
programinda ortak yazarlik analizi yapilarak tespit
edilmistir. Yazar iliskisine bakildiginda birbiri ile
iliskili 30 yazardan Tang Chao-Ke ve Zhao-gua-jun en
fazla iliskilendirilen iki yazar oldugu tespit edilmistir
(Sekil 2).

VOSviewer programi ile yazarlar tarafindan
kullamlan anahtar sozcuklerin birbiri ile iliskileri,
kelimelerin kullamim sikligin1 belirlemek icin birlikte
olusum durumu arastirildi.

Sonuclarda en cok tekrar edilen 28 kelime 6 farkli
kimede farkli sayilarda iliskilendirildi. Her kimede
en cok tekrar edilen kelimeler atp-binding cassette
transport, angiotensin Il, abca1, apoliprotein, atp-
binding cassette a1, atp binding cassette transport
olarak belirlendi (Sekil 3).

2010 2015 2020 2025

Yillar
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Sekil 3. VOSviewer birlikte olusum inceleme sonucu

Makalelerin 427 tanesi en az 100 kez atif almistir.
Calismalar icerisinde en cok atif alan 10 makale Tablo
1’de incelenmistir. ilk bes sirada bulunan atif konulan
“Lipids” (%40.4), “Pancreas & Gall Bladder Disorders”
(%5.7), “Neurodegenerative Diseases” (%5), “Micro
& Long Noncoding Rna” (%3.6), “Phytochemicals”
(%2.5) olarak belirlenmistir.

Arastirma konusu ile ilgili en az 100 makale
yayinlayan kurumlar Sekil 4’de belirtilmistir.

finanse eden kurumlar
sirasiyla Amerika Birlesik Devletleri (ABD)Saglik ve
insan Hizmetleri Departman (n=1245, %21,7), ABD
Ulusal Saghik Enstitiileri (n=1242, %21,6), ABD Ulusal
Kalp, Akciger ve Kan Enstitiisii (n=764, %13,3), Cin
Ulusal Doga Bilimleri Vakfi (n=687, %12.0), ABD
Ulusal Diyabet Sindirim Bobrek Hastaliklarn Enstitiisi
(n=244, %4,3) idi.

Makale calismalarin
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Tablo 1. En fazla atif alan ilk 10 makale

Yazar, Yayin Yili Dergi Yillik Ortalama Atif ~ Toplam Atif Sayis
Khera AV, 2011 (15) New England Journal of Medicine 121.83 1462
Willer CJ, 2008 (16) Nature Genetics 84.93 1,274
Chawla A, 2001 (17) Molecular Cell 49.86 1,097
Rayner KJ, 2010 (18) Science 71.69 932

Chinetti G, 2001 (19) Nature Medicine 42 924
Cohen JC, 2004 (20) Science 44.11 838

Proceedings of The National Academy of Sciences of
Wang N, 2004 (21 43.11 819
s @) The United States of America

Venkateswaran A, Proceedings of The National Academy of Sciences of 35.39 814
2000 (22) The United States of America ’

Tobi EW, 2009 (23) Human Molecular Genetics 57.21 801

Joseph SB, 2002 (24) Proceedings of The National Academy of Sciences of 36.19 760

The United States of America

WAKE FOREST UNIVERSITY
PENNSYLVANIA MEDICINE

MCGILL UNIVERSITY

KYOTO UNIVERSITY

ACADEMIC MEDICAL CENTER
COLUMBIA UNIVERSITY

UNIVERSITY OF AMSTERDAM

HARVARD UNIVERSITY

UNIVERSITY OF SOUTH CHINA
UNIVERSITY OF PENNSYLVANIA
UNIVERSITY OF BRITISH COLUMBIA
UNIVERSITY OF WASHINGTON SEATTLE
UNIVERSITY OF WASHINGTON

UDICE FRENCH RESEARCH UNIVERSITIES
NATIONAL INSTITUTES OF HEALTH NIH
INSTITUT NATIONAL DE LA SANTE ET DE LA
UNIVERSITY OF CALIFORNIA SYSTEM
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Sekil 4. Konu ile ilgili en az 100 makale yayinlayan kurumlar
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Calismalan en cok destekleyen ilk bes yayimci
sirasiyla Elsevier (n=1781, %31,0), Lippincott Williams
and Wilkins (n=737, %12,8) Springer Nature (n=510,
%8,9), Wiley (n=396, %6,9) ve Amer Soc Biochemistry
Molecular Biology Inc. (n=209, %3,6)’dur.

TARTISMA

Vucuttaki tum hiicreler kolesterolu
sentezleyebilir, ancak ¢ogu etkili metabolik yollardan
yoksundur ve hicrelerden yalmzca bir dizi tasiyici
Bunlarin arasinda ABCA1,

ATP tarafindan saglanan enerjiyi hiicrelerde serbest

yoluyla atilabilir (25).

kolesterol ve fosfolipitlerin disar1 akisin1 desteklemek
icin kullanabilir ve hicre yuzeyindeki apo A-l ile
birleserek yeni HDL'yi olusturur ve bu da kolesteroli
periferik dokulardan karacigere geri tasimak icin ters
kolesterol tasima siirecini baslatir(10).

Bu mekanizmalar araciligiyla ABCA1, dislipidemi,
ateroskleroz, koroner kalp hastaligi, tip 2 diyabet,
tromboz, norolojik bozukluklar, yasa bagli makiiler
dejenerasyon, glokom, viral enfeksiyon ve kanser
ilerlemesi dahil olmak Uzere genis bir hastalik
dizisinin patogenezinde yer alir (26). Ayrica yapilan
calismalar kanser hucrelerinin, metabolizmalarindaki
degisikliklerde, cogalma ve istila etme konusunda
gelismis bir yetenege sahip olmasinda anormal
kolesterol metabolizmasinin kilit bir role sahip

oldugunu da gostermistir. Kanser hiicrelerinde
gozlenen anormal sekilde kolesterol seviyelerinin
yikselmesini  engellemek, kanser hucrelerinin
cogalmasini yavaslatabilir (27).

Calisma alanlarina bakildiginda kardiyovaskiiler
sistem ile ilgili 1380 calisma yapilmisken, onkoloji
alanminda 138 calisma yapilmistir. Avrupa Kardiyoloji
Dernegi (AKD) verilerine gore kardiyovaskiiler hastaliklar,
dernek uyesi Ulkelerde en yaygin 6lim nedenidir ve
kadinlarda bu olumlerin %45’ inden ve erkeklerde %39’
undan iskemik kalp hastaligi sorumludur. Tiim AKD uyesi
Ulkelerdeki toplam kardiyovaskiiler hastaliklara bagl
olum sayisi, her iki cinsiyet icin kanser olumlerinin

sayisindan cok daha fazladir (28).

Kanserde bir diger onemli konu coklu ilac
direncidir. Coklu ilac direnci kanser hiucrelerinin
ilac cikisimm artirmak ve ilac alimim azaltmak
icin adapte olma yetenegini ifade eder ve ilac
tasiyicilar, onceden hedeflenmis ilac direncinde
kilit bir role sahiptir. Guncel calismalar, kemoterapi
basarsizligimin dogrudan ABC tasiyicilan ile iliskili
oldugunu ve kanser hiicrelerinde ABC tastyicilarinin
indiklenmesini onlemenin ilac direncini onlemeye
yardimc1 olabilecegini 6ne siirmektedir (29, 30). Bu
verilere dayanarak ABCA1 ile ilgili onkoloji alaninda
daha fazla calisma yapilarak hastaligin tam ve
tedavisi ile ilgili farkl stratejiler gelistirilebilir.
internet veri tabanlaninin  sikca kullanildig
yontemlerden olan bibliyometrik analizler sosyal
bilim analizlerinde sik kullanilirken, son yillarda tip
ve saglik alaninda da kullanilmaya baslanmistir (31) .
Bibliyometrik analizler farkli Ulkelerde yapilan
calisma sayilarinin  karsilastinlip  degerlendirme
ABCA1

proteinleriileilgili en fazla calisma ABD’de yapilmistir.

imkanm1  saglar. Calismamiz  sonucunda

Ulkemizde yapilan calismalar ise 2008-2022 yillari
arasinda yapilmis, en cok makale 2018 yilinda
yayinlanmistir. Bu calismalarin 28 tanesi arastirma
makalesi olup, arastirma alanlar ise kardiyovaskuler
sistem, endokrin sistem, metabolizma, biyokimya
ve molekiiler biyolojidir. Makalelerin 31’i Science
Citation Index Expanded (SCI-EXPANDED), 1 tanesi ise
Emerging Sources Citation Index (ESCI) kapsaminda
yayinlanmistir.

Bibliyometrik analizler ile yayinlarin hem kendi
icerisinde ve hem de diger yayinlarla etkilesimlerinin
dil, yazar, ulke, kurum gibi farkli filtrelerle farkli
bircok yayinin bilimsel yonden degerlendirilmesi
(14).
karsilastinlmasinda farkli kalite yontemleri kullanilir.

yapilabilmektedir. Bilimsel dergilerin
Atif sayisidabunlararasinda en onemlilerindendir(31).
Buna dayanarak ABCAT1 ile ilgili makalelerin aldig
toplam 6zgiin atif sayisi incelendiginde 147210 olarak
belirlenmistir. Makaleler arasinda en c¢ok atif alan
Khera AV ve arkadaslarn tarafindan 2011 yilinda New

England Journal of Medicine dergisinde yayinlanmis
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ve toplam 1462 atif almistir.

Konuyla ilgili calismalar VOSviwer analizlerine tabi
tutuldugunda calismalarnn giincelligini korudugunu
belirledik. Yeni calismalarin 2014 sonrasinda da
devam ettigini, anahtar kelimeler arasinda ise “atp
binding cassette transport” anahtar kelime dizisinin
son calismalarda da giincelligini korudugunu tespit
ettik.

Calismanin simirliliklarina  bakildiginda, calisma
tek bir veri tabanindan elde edilen veri setine bagli
kalinarak gerceklestirilmistir. Bu nedenle ileride

yapilacak calismalarda farkli veri tabanlarinin

kullanim dusunulebilir. Gelecekteki calismalarda
yayinlar listelenirken kullanilan anahtar kelimeler
cesitlendirilebilir, ozellestirilebilir ve farkli yayinlarin
verilerine ulasilarak calisma genisletilebilir.

Bu calismada kolesterol homeostazin1 ve plazma
zan dinamiklerini diizenleyerek bircok fizyolojik

ve patolojik siuirece dahil olan ABCA1 molekilu ile

ETiK KURUL ONAYI

* Bu calisma, Etik Kurulu onay1 gerektirmemektedir.

CIKAR CATISMASI

ilgili bibliyometrik analiz yapilmis bu analiz ile
literature katkida bulunmak, konu ile ilgili calisma
yapmay1
ve yol

planlayan arastirmacilara fikir sunmak

gostermek amaclanmistir.  Metaveriler
Uzerinde yapilan analizler akademik calismalarin
haritalanmasim saglar ve vyapilacak calismalarin
gerekliligine, kapsamina yon verir. Calisma sonucunda
elde ettigimiz verilere gore, yapilacak calismalar
yeni olusturulacak veya mevcut ilaclarin kullanilarak
ABCA1 aktivitesinin kanser hucrelerinde etkisini
anlamaya odaklanmalidir. Ayrica hiicre ici kolesterol
tasiyicilarindan olan ABCA1’in kolesterolii tasima
potansiyeli hem kanser hem de kardiyovaskiler
hastaliklarin  tedavisinde oldukca onemlidir. Bu
nedenle yapilacak calismalarin ABCA1 molekulliniin
timor  belirteci  olarak  degerlendirilebilmesi,
hastaliklarin tam ve tedavisinde kullanilabilmesi
farkl

gerekmektedir.

icin stratejiler gelistirmeye yonlenmesi

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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Repeat breeder ineklerde genital kanal bakteriyolojisi ve
antibiyotik direnc profilleri

Elcin GUNAYDIN'

, Giilsen GONCAGUL?

, Pinar MURSALOGLU KAYNAR®

OZET

Amag: ineklerde goriilen reprodiiktif sistem
bozukluklardan biri olan ve gercek kizginlik ile tc¢ veya
daha fazla sayida ciftlesmeyle gebe kalamama durumu
olarak tanimlan repeat breeder, lireme verimliliginin
azalmas1 ve beraberinde siit iretiminin azalmasiyla
tim dinyada ciddi ekonomik kayiplara neden olan bir
yetistiricilik problemidir. Bu calismanin amaci, herhangi
bir genital sistem enfeksiyonuna dair klinik belirti
gostermeyen repeat breeder, ineklerde konvansiyonel
kiltirel yontemle genital kanalda aerobik lireme
gosteren mikrofloray1 belirlemek ve baskin bakteri
gruplarinda

antibiyotik direnc profillerini  tespit

etmektir.

Yontem: Calisma materyalini dort ila dokuz yas
araliginda Holstein irki 32 repeat breeder (lic ve Usti
tohumlama) inek icermektedir. ineklerin vajinalarindan
steril surunti ornekleri toplandi. Toplanan sirinti
ornekleri, Fluid Thioglycollate Medium bulunan tiipler
icerisine alinarak soguk zincir sartlarinda laboratuvara
ulastirildi. Bakteriyolojik muayene icin ornekler 37

°C’de 24 saat inkiibe edildi. inkiibasyon bitiminden sonra

ABSTRACT

Objective: Repeat breeder, which is one of the
reproductive system disorders seen in cattle, is defined
as the inability to conceive with three or more matings
with true heat, is seen to be a breeding problem that
causes serious economic losses all over the world with
a decrease in reproductive efficiency and therefore a
decrease in milk production. The aim of this study is to
identify the aerobic microflora and antibiotic resistance
profiles of dominant bacterial groups in the genital tract
of repeat breeder cows that do not exhibit clinical signs
of any genital system infections using conventional

cultural methods.

Methods: The study material comprised 32 repeat
breeder cows of Holstein breed aged between four
and nine years (with three or more inseminations).
Specimens were collected by sterile swab. The
collected swab samples were taken into tubes with
Fluid Thioglycollate Medium and delivered to the
laboratory under cold chain conditions. Specimens for
bacteriological examination were incubated at 37 °C

for 24 h. After the end of incubation, isolation and
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EMB agar ve kanli agar besiyerinde gelisen kolonilerin

izolasyonu ve identifikasyonu yapildi.

Bulgular:  Bakteri  kolonilerinin  izolasyonu

ve identifikasyonu sonucunda Protobacteria

agirlikli olmak Uzere Firmicutes ve Actinobacteria
14 tir bakteri izole

filumlarindan izole edildi.

edilen bakteri tirleri arasinda Escherichia coli
(%21,4), maltophilia (%14,3),

Staphylococcus haemolyticus (%11,9), Staphylococcus

Stenotrophomonas

sciuri (%7,1) Corynebacterium psuedodiphteriticum
(%7,1) ve Corynebacterium bovis (%4,8) bulundu.
izole edilen bakterilerden bazilar1 repeat breeder
ineklerde subklinik endometrit yonlii infertilite nedeni
olarak goruldu. Baskin bakteri gruplarina ve infertilite
nedeni olan bakterilere karsi sekiz antibiyotigin

duyarliligi antibiyogramla incelendi.

Sonug: Repeat breeder olarak belirlenen ineklerden
alinan orneklerde Actinobacter filumunda yer alan
C. bovis ve C. psuedodiphteriticum, Firmicutes
filumundan S. sciuri ve S. haemolyticus izolasyonunun
en az Protobacteria filumundan E. coli kadar onem arz
ettigi sonucuna varildi. Vajinal mikrobiyomda dominant
etken E. coli’ye karsi seftiofur’un %100 etki gosterdigi

belirlendi.

Anahtar Kelimeler: Repeat breeder, inek, bakteri,

antibiyotik direnci

identification of colonies growing on EMB agar and blood

agar medium were performed.

Results: Bacteriological isolation and identification
of genital canal samples revealed the isolation of 14
bacterial species mainly from the phylum Protobacteria,
along with Firmicutes and Actinobacteria filaments.
Among the isolated bacterial species, Escherichia coli
(21.4%), (14.3%),
Staphylococcus  haemolyticus (11.9%), Staphylococcus
(7.1%),
(7.1%), and Corynebacterium bovis (4.8%) were identified.

Stenotrophomonas maltophilia

sciuri Corynebacterium  psuedodiphteriticum
In repeat breeder cows. Some of the isolated bacteria
were associateted with subclinical endometritis leading
to infertility in repeat breeder cows. Susceptibility of
eight antibiotics against dominant bacterial groups and

infertility-related bacteria were examined by antibiogram.

Conclusion: It was determined that bacterial
isolations such as C. bovis and C. psuedodiphteriticum
from the Actinobacteria phylum and S. sciuri and S.
haemolyticus from the Firmicutes phylum in samples
taken from cows identified as repeat breeders are as
significant as E. coli from the Protobacteria phylum.
Ceftiofur demonstrated 100% effectiveness against the

predominant pathogen E. coli in the vaginal microbiome.

Words:

antibiotic resistance

Key Repeat breeder, cow, bacteria,

GIRIS

Dinya genelinde ineklerde yasam boyunca
verimliligin 6nemli kriteri ireme verimliligidir. Ureme
verimliligininazalmasienonemlinedeniise reprodiiktif
bozukluklarndir (1). Reproduktif performansin dusuk
oldugu siit sigir isletmelerinde, iki dogum arasi
gecen siirenin uzamasi, buzagi sayisinin azalmasi
ve gebe inek basina dusen suni tohumlama sayisinin
arttigi bilinmektedir (2, 3). Ureme fonksiyonlarin
besleme ve hormonal

enfeksiyon, genetik yapi,

Turk Hij Den Biyol Derg

degisimler etkiledigi bildirilmektedir (4). Ozellikle
yetistiriciler acgisindan karsilasilan baslica sorun,
diisiik Ureme verimliligine ve uzun siiren buzagilama
araliklarina neden olan multifaktoriyel nedenlere
bagli ortaya cikan “Repeat Breeder Sendromu”dur
(3, 5). Ciddi ekonomik kayiplara sebep olan repeat
breeder sendromu 6nemli bir yetistiricilik sorunudur
(6). Siit sigir yetistiriciligi yapilan isletmelerde en az
bir kez dogum yapmis, diizenli seksiiel siklus gosteren,
herhangi bir lreme patolojisine sahip olmayan,
on yasindan geng, fertil bir boga ile ciftlestigi ya



da motilite sorunu bulunmayan kaliteli sperma ile
uc kez tohumlanan ancak, gebe kalmayan inekler
(RB)
Repeat breeder

“Repeat Breeder” olarak tammlanmaktadir

@).

genital kanal enfeksiyonlari goz ardi edilmemesi

teshisi konulan ineklerde
gerektigi vurgulanmaktadir (8). Ozellikle Repeat
breederin potansiyel nedenlerinden biri de patolojik
endometrittir (9). Ureme organlarinin fonksiyonlarinin
olumsuz etkilenmesinde dogum sonrasi bakteriyal
kontaminasyonlarin etkileri bildirilmektedir (10). Sigir
vajinal kanalinda bulunan mikroorganizmalar arasinda
Streptococcus sp., Staphylococcus spp., Enterococci
ve Enterobacteriaceae bildirilmistir (11). Gilbert ve
ark. yaptiklari calismada (11), Urogenital sistemde E.
coli varligimin, siit ineklerinde gebe kalamama ve bu
nedenle tohumlama sayisinin artmasi ile metritis gibi
Ureme yetersizligine yol actig1 vurgulanmistir.

Sigir lireme sisteminde dogum sonrasi donemde
patojen
odaklanmis olsa da (12, 13); yakin zamanda vajinal

kontaminasyonla populasyonlarina

mikro ortamin sigir reprodiiktif performansinda
onemli bir rol oynadig1 one surilmistir (14-16).
Vajinada belirli bakteri popiilasyonunun varligi veya
yoklugunun, lreme sistemi bozukluklarinin gelisimi
icin bir risk faktoru olabildigi bildirilmistir (17, 18).
Repeat breeder olgusuna sebep olan genital kanal
enfeksiyonlarin ve buna bagli infertilite ile sonuclanan
olaylarda dol verimini arttirmak icin antibiyotikler,
antiseptik soliisyonlar ve hormonlar yaygin olarak
kullanilmaktadir. Hatta bazi uygulamalarda repeat
breeder ineklerde antibiyotikler tohumlama sonrasi
24 saat gibi

oncesinde de kullanilmaktadir. Repeat breeder tanisi

icerisinde kullamldig tohumlama
konulan ineklerden bakteri izolasyonu sonras1 yapilan
antibiyogram uygulamasinda gentamisin, tetrasiklin,
kloramfenikol, penisilin, streptomisin, kanamisin,
neomisin, oksitetrasiklin, eritromisin ve ampisilin gibi
etken maddelere duyarlilik saptandig bildirilmektedir
(19, 20). Bununla birlikte diger bir calismada da
izole edilen bakterilerin ampisiline direncli oldugu
gorulmustur (21). Bu calismanin amaci, herhangi

bir genital sistem enfeksiyonuna dair klinik belirti

gostermeyen repeat breeder ineklerde konvansiyonel
kiiltlirel yontemle genital kanalda aerobik ireme
gosteren mikrofloray1 belirlemek ve baskin bakteri
gruplarinda antibiyotik direnc profillerini saptamaktir.

GEREC ve YONTEM

Deney hayvanlan kullamm etik kurulu ve diger etik
kurul kararlan ve izinleri 15.02.2014 Tarih ve 28914 Sayili
Resmi Gazete’de yayinlanan “Hayvan Deneyleri Etik
Kurullarinin Calisma Usul ve Esaslarina Dair Yonetmelik™in
8. maddesinin k fikrasi geregi; diski veya altlik toplama
ornegi, suriint ile ornek alma, Hayvan Deneyleri Yerel
Etik Kurulunun (HAYDEK) iznine tabi degildir.

Calisma ornegi

Bu calismada, Marmara Bolgesi’nde farkli dort
isletmede, Holstein 1rki 4 ve 9 yas araliginda olan, {i¢
ve daha fazla tohumlama yapilmis, genital patoloji
tespit edilmemis ancak dol tutmamis 32 repeat
breeder inek calisma 6rnegini olusturdu.

Vajinal ornekleme

Repeat breeder ineklerden vajinal ornekleme
yapilmadan once kontaminasyonu engellemek icin
kuyruk yukar kaldinlip, dis genital bolgede vulva
dudaklart ve rima vulva benzalkonyum hidroklorir
(Zefirolum®,
Ardindan steril bir havlu ile kurulandi. Sonra aralanan

Kimpa, istanbul) ile temizlendi.

vulva dudaklarnn arasindan aym kisi tarafindan
vajinanin arka kismindan steril surlinti ile ornekler
alindi. Alinan siriuntu ornekleri Fluid Thioglycollate
Medium (BBL; 221196) bulunan tiplerin icerisine
alinarak soguk zincir sartlarn altinda laboratuvara
Fluid

icerisinde

ulastinldi. Bakteriyolojik ~ muayenede,
(BBL; 221196)

bulunan sirinti ornekleri 37 °C’de 24 saat inkibe

Thioglycollate Medium

edildi. inkiibasyon bitiminden sonra EMB agar (Eosin-
Methylenblue-Laktoz-Sakaroz, BBL; 221355) ve kanli
agar (BBL; 297876) besiyerinde izolasyon calismasi
gerceklestirildi. Genel bakteriyolojik incelemeler icin
besiyerleri aerobik kosullarda, 37 °C’de 24 saat inkiibe
edildi. inkiibasyon bitiminden sora gelisen kolonileri,

Turk Hij Den Biyol Derg

515



koloni morfolojisi ve Gram boyama o&zelliklerine
gore degerlendirildi. Bakteriyel izolasyon calismalar
sonucunda elde edilen saf kiltirlerin tanimlanmasi,
BBL kristal (Becton-Dickinson, Sparks, USA) Gram
pozitif ve Gram negatif ID sistem kitleri ile bilgisayar
programi kullanilarak gerceklestirildi.

Antibiyotik duyarlilk testi

Antimikrobiyal duyarlibk, Mueller Hinton Agar
besiyeri kullanilarak, Kirby Bauer Disk Diflizyon
yontemiyle test edildi (22).
kullanilan antibiyotik diskleri; penicillin (P) (10U;
Oxoid), eritromisin (E) (30pg; Oxoid), amoksisilin/
klavulanik asit (AMC) (30pg, Oxoid), gentamisin
(CN) (10pg; Oxoid), tetrasiklin (TE) (30pg; Oxoid),
seftiofur (EFT) (30ug; Oxoid), enrofloksasin (ENR)
(5pg; Oxoid), sulfametoksazol/trimetoprim (SXT)
(25 pg; Oxoid)’dir. Antibiyotik duyarlilik testi, her

Antibiyogramda

bir bakteri icin, Mueller Hinton agar (Oxoid®; 0337)
besiyeri ylizeyine 0,5 McFarland diizeyinde bakteri
stispansiyonu yayildiktan sonra ilgili sekiz antibiyotik
diski iki petri kabina paylastinlarak disk difiizyon
yontemiyle gerceklestirildi. Bu calismada test edilen
suslar, inhibisyon zon capina gore direncli (R), orta
duyarli (I) ve duyarl (S) olarak kaydedildi (23).

BULGULAR

Bu calismamin kapsamindaki 32 vajinal swabin
tamam1 (%100) konvansiyonel Kkiiltlirel yontemle
bakteriyel Ureme yonunden
izole edilen bakterilerin ait olduklan filumlar
Protobacteria agirlikli olmak izere, Firmicutes ve
Actinobacteria’dir. 13 (%40,63) ornekten birden fazla
bakteri turu izole edildi. Tablo 1’de izole edilen
bakteriler ve izolasyon oranlan verildi.

pozitif  bulundu.

Tablo 1. Repeat breeder ineklerin vajinasindan izole edilen bakteriler ve izolasyon oranlan

Bakteri tiirleri Filum izolasyon sayis1 (n) izolasyon oram (%)
Escherichia coli Protobacteria 9 21,4
Corynebacterium bovis Actinobacteria 2 4,8
Staphylococcus sciuri Firmicutes 3 7,1
Acinetobacter Iwoffii Protobacteria 1 2,4
Klebsiella oxytoca Protobacteria 2 4,8
Stenotrophomonas maltophilia Protobacteria 6 14,3
Flavimonas oryzihabitans Protobacteria 3 7,1
Enterococcus casseliflavus/gallinarum Firmicutes 1 2,4
Morganella morganii Protobacteria 1 2,4
Corynebacterium psuedodiphteriticum Actinobacteria 3 7,1
Bacillus brevis Firmicutes 2 4,8
Citrobacter koseri Protobacteria 1 2,4
Enterococcus faecalis Firmicutes 3 7,1
Staphylococcus haemolyticus Firmicutes 5 11,9
TOPLAM 42 100

5 1 6 Turk Hij Den Biyol Derg



Calismamizda anlamli olabilecek bakteri turleri;  ineklerden izole edilen ve antibiyogram uygulanan

E. coli (n=9, %21,4) bunu takiben S. maltophilia bakterilerde en fazla duyarlilik seftiofura karsi oldugu

(n=6, %14,3), S. haemolyticus (n=5, %11,9), S. sciuri  belirlendi. Seftiofur ve diger yedi antibiyotigin direng
(n=3, %7,1) C. psuedodiphteriticum (n=3, %7,1) ve C.  profili de Tablo 2’de detaylandirildi.

bovis (n=2, %4,8) olarak tespit edildi. Repeat breeder

Tablo 2. Repeat breeder ineklerin vajinasindan izole edilen bakterilerin antibiyogram sonuclan

ANTIBIYOTIK
BAKTERI TURLERI ve SAYISI
P E AMC CN TE EFT ENR SXT

S 6 7 7 5 9 5 7
Escherichia coli ' 2 3 2 1 3 4 2
(n=9)

R 7 1

S 5 5 5 4
Staphylococcus haemolyticus | 3 5 1 1
(n=5)

R 5 2 4

S 1 2 2 1
Enterococcus faecalis I 2 1 2 1 1 1
(n=3)

R 3 2 1 2 2

S 2 1 1 2 2 1 1
Klebsiella oxytoca | 1 1 2 1 1
(n=2)

R

S 2 3 2 2
Corynebacterium | 1 3 1 2 1
pseudodiphtheriticum
(n=3) R 1 3 1 1 2

5 4 4 3 4
Stenotrophomonas maltophilia I 2 2 4 1 2 5
(n=6)

R 2 5 6 1 1 2

S: Duyarli, I: Orta Duyarli, R: Direncli, P: Penisilin E: Eritromisin AMC: Amoksisilin/Klavulonikasit, CN: Gentamisin, TE:

Tetrasiklin, EFT: Seftiofur, ENR: Enrofloksasin, SXT: Sulfometoksazol/Trimetoprim
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TARTISMA

Diinya capinda hayvancilikta en onemli konu
tremenin surdurulebilir olmasidir. Ekonomik cerceve
de bakildiginda da amag optimum siireler icinde
gebeligin saglanarak yavru elde edilebilmesidir. Siit
inekciliginde infertilite ve ozellikle “Repeat Breeder
Sendromu”nun siklikla gorilmesi ve yilda bir yavru
alabilme hedefinden uzaklasilmasina dolayisiyla
da ciddi ekonomik kayiplara neden olmaktadir (8).
Sigir vajinasimin mikrobiyal popiilasyonu, cevreden
ascedens bulasma nedeniyle uterus dahil treme
sistemine ait diger bolimlere gore artmis bakteriyel
cesitlilik ve zenginlik seviyeleri ile iliskilendirilmistir
(15). Saglkl
fakultatif anaerobik ve zorunlu anaerobik mikroplarin

inekteki vajinal mukoza aerobik,
dengelenmisve dinamik bir bilesimde bir kolonizasyona

sahiptir. Bu calismada, repeat breeder siitcu

ineklerin vajinal mikrobiyomundan konvansiyonel
kilturel yontemle Proteobacteria, Firmicutes ve
Actinobacteria filumunda yer alan bakteriler izole
edilmesi sasirtict degildir ciinkii siitcli sigirlarda
diger iireme organlarinda oldugu gibi s181r vajinasinin
mikrobiyomunda baskin Firmicutes, Proteobacteria,
Bacteroidetes ve Actinobacteria filumlandir (24-28).
Repeat breeder sendromuna inekleri predispozan kilan
faktorlerin yam sira infertilite sebebi olarak genital
kanal enfeksiyonlarinin da g6z oniinde bulundurulmasi
gerektigi vurgulanmaktadir. Patojen veya non-
patojen bakteriler anormal uterus ortamina, uterus
yangilarina, uterus endometriyumunda patolojik
lezyonlara ve embriyonik 6liimlere neden olmaktadir.
Endometritis ile iliskilendirilen vajinal mikrobiyom
cinsleri arasinda Bacteroides, Helococcus, Prevotella,
Porphyromonas ve Fusobacterium bildirilmistir (27,
29). Calismamizda, yogunlukla Proteobacteria ve az
miktarda da Firmicutes filumlarinin izole edilmesi
uterus enfeksiyonlarinda ozellikle Proteobacteria
filumundan Enterobacteriacea familyasinda (%18,62)
dikkati

Firmicutes filumunun sayisinda artisa rastladiklarim

ceker artis oldugunu, az miktarda da

bildiren Rodrigues ve ark.’nin (30) sonuclanyla
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ortiismektedir. Insanlarda Lactobacillus spp.’nin
vajinal mikrobiyom icinde yaygin olarak bulundugu
ve potansiyel olarak gebeligin olusmasina yardimci
olabilecek 6nemli bakteriler icinde oldugundan sik¢a
soz edilir (31). Ancak, sigirlarda Lactobacillus cinsi
genellikle dusiik yogunlukta (%<1) tespit edilmekte
(15). Bu

calismanin sonucunda da vajinal mikrobiyomdan

ve yaygin olarak tanimlanmamaktadir

Lactobacillus spp. izolasyonu gerceklesmedi. Bunula
birlikte sigirlarin normal oOstrus dongiisii boyunca
progesteron ve oOstradiol konsantrasyonlarindaki
degisikliklerle birlikte vajinal mikrobiyomda, folikiiler
fazda Lactobacillus yogunlugunda bir artis oldugunu,
ancak Lactobacillus’un goreceli yogunlugunun hala
%0,2 diizeyinde disiik oldugunu belirtilmektedir (27).

Sigirlarin boyunca cesitli

zamanlarda kommensal veya patojen bakterilerin

ireme yasamlan

tanimlanmasi, Ureme basarist ve basarisizigim
anlamak icin hayati oneme sahiptir. Primipar ve
multipar sigirlar arasinda dahi vajinal mikrobiyom
farkliiklan bildirilmektedir (25). Ureme bozuklugu
olan ineklerde, 16S rRNA dizileme yoluyla yapilan
tanimlamalar, Ureaplasma’nin en yaygin cinslerden
biri oldugunu ve bu durumun cesitli calismalarda
tekrarlandigim

gosterilmektedir. Bu  durum,

Ureaplasma’nin, Mollicutes simifi ve Tenericutes
filumuna ait Mycoplasma ile yakin iliskisi nedeniyle,
sigirlarda cesitli ireme sorunlan ile iliskilendirildigi
(31).

konvansiyonel kiilturel yontemle aerobik kosullarda

anlamina gelmektedir Calismamizda,

Uireyen bakterilerin tespiti yapildigi icin mikrobiyotada

varsa bile Ureaplasma veya Mycoplasma izole
edilmedi.

Kaltur tabanli konvansiyonel teknikleri
kullandigimiz bu calismada, siklikla E. coli bunu

takiben S. maltophilia, S. haemolyticus izole edilmesi

aym teknikler kullanilarak Ureme enfeksiyonu
gozlemlenen ineklerde Truperella ve Escherichia
gibi cinslerin varligim
ortusmektedir (31). E.

bagdastinlan en onemli bakterilerden biri olmasi

rapor eden calismalarla
coli klinik endometritle

dolayisiyla yiksek oranda E. coli izolasyonunun



onemli oldugu kanisindayiz (29, 32). E. coli’nin pap,
sfa, hlyA, cnF1 ve fim gibi Uropatojenik viriilans
faktorleri ile Urogenital sistemin epitel hucrelerine
adhezin olmasi, biyofilm olusumu, flagella aracili
gibi
tireme sistemi enfeksiyonu

hareketliligi, ekzotoksinleri onemli virilans
faktorlerinden dolayr
kaynag1 olduguna dair raporlar bulunmaktadir (33).
Aynmi zamanda fimH geni, E. coli’nin ineklerde
genital bolgeye adhezyonunu saglayarak uterus
enfeksiyonlarinin daha siddetli seyretmesine yol
acmaktadir. fimH geninin, konakci dokularin epitel
hiicrelerine adhezyon, istila ve biyofilm olusumu ile
iliskili bir Tip 1 pili oldugu vurgulanmaktadir (34).

ineklerde repeat breeder olgusuna bircok faktor
sebep olsa da subklinik endometritlerin roluiniin biyuk
oldugu bilinmektedir. Ozellikle bu calismada herhangi
bir Ureme enfeksiyonuna klinik belirti gostermeyen
repeat breeder ineklerden Actinobacter filumunda yer
alan C. bovis ve C. pseudodiphtheriticum, Firmicutes
filumundan S. sciuri ve S. haemolyticus izolasyonu en az
E. coli kadar onem arz etmektedir. Clinkii Anaerococcus,
Corynebacterium ve Staphylococcus cinslerinin 6zellikle
subklinik endometritli ineklerden izole edildigi yapilan
calismalarla ortaya konmustur (29, 32).

Aynica genital sistem kanalinda subklinik lezyon ve
yangilarin bazen spermatozoonun tasinmasi sirasinda
olumsuz etkileri ile fertilizasyonun sekillenmesini
engelledigi bildirilmektedir (8). Genital sistemdeki
mukus ureme  sisteminin

bilesimi  viskozitesi

dongiiselligi ve saglik durumuna gore farklilik
gosterebilir. Normal sartlar altinda vajinal mukozal
ekosistem bakterileri yakalayan onlarin spesifik

antikorlarina  baglanma etkinligini  kolaylastiran
musinlerin aktivitesi ile 6zellikle ekzojen patojenlere
kars1 bariyer gorevi gormektedir. Genital kanal
icerisinde bakteri popilasyonunun varligi bu mukusla
oldugu kadar dolasimdaki steroid hormonlarin varligina
bagli oldugu bildirilmistir (35). Bu baglamda dogum
sonras1 ya da ascedens yolla genital sistem kanalina
giren bakterilerin neden oldugu kontaminasyonlar ve
bakterilerin burada konuclanmasi hipofiz bezinden

liteinize edici hormon (LH) salinimini baskilamaktadir

(36). LH yeterli seviyeye ulasmadiginda ovulasyon
gerceklesmez. ilaveten yetersiz LH salimm diisiik
seviyedeki insulin ve insilin benzeri biyiime faktoru
(IGF-I) gibi faktorler folikiiler bluyimeyi engelleyerek
ovulasyon sansini azaltmaktadir (37).

Calismada vajinal mikrobiyomun dominant bakteri
turu E. coli’ye kars1 seftiofurun %100 duyarli olmasi
oldukca sevindiricidir. Cunku yapilan calismalarda
sitcu ineklerde seftiofur coli’ler
bildirilmistir (38, 39).

Ostrus dongiisii boyunca vajinal mikrobiyomun

direncli E.

steroid hormonlarnin  salinimindan  etkilenmesi

fertiliteyi etkileyerek ekonomik kayba neden
olmaktadir. Calismamizda kullandigimiz konvansiyonel
kulturel yontemle aerobik kosullarda sinirli sayida
bakteri tespiti yapilabildigi icin eksiksiz vajinal
mikrobiyomun tespitinde, prokaryot ribozomun
30S alt biriminin RNA bilesenini kodlayan 16S rRNA
geni kullanarak bir veya daha fazla hipervaryabl
bolge amplifiye edilmesi ve dizinlemesi taksonomik
kompozisyonu ve cesitliligi belirlememize olanak
tamdigindan metagenomik analizlerle calisilmasinin
daha (40). Bu

yontemle, hangi mikroplarin mevcut oldugu, bir

anlamli olacag1 kanaatindeyiz
ornekteki bir taksona (6rnegin, filum veya cins) ait
toplam popiilasyonun yiizde oran1 veya goreceli
yogunlugu hakkinda bilgi edinilerek bu mikrobiyota
bilesimi vajinal saglik ve hastalik durumunu ortaya
koyabilecektir. Enfeksiyon durumunda tedavinin
basarili olmasi ancak mikrobiyomun eksiksiz bir
sekilde ortaya konup, dogru antimikrobiyal ajan
kullanilmasi ile basarlabilecektir.

Sonu¢ olarak repeat breeder sorununun
nedenlerinden biri olan aerobik enfeksiyoz ajanlar
saptandi ve bu ajanlarin antibiyotik direnc profilleri
ortaya konuldu. Boylece belirlenen enfeksiyoz
ajanlarin neden oldugu repeat breeder olgularinda
tedavi surecinin basariya ulasmasi ve beraberinde
slitcii ineklerde reprodiiktif sirekliligin saglanmasi
ile ekonomik kayiplarin onine gecilmesine katki

saglayacagi kanaatindeyiz.
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Potential functions of artificial intelligence chatbot ChatGPT in
health management: Scoping review

Mustafa Said YILDIZ!

, Ayfer ALPER?

ABSTRACT

Chatbots are computer programs that simulate
human speech using artificial intelligence (Al) and
natural language processing (NLP) for conversation
with people. After its beneficial results in various fields
such as monitoring, surveillance, remote diagnosis and
information provision of COVID-19, chatbots have started
to be used more frequently for health purposes after
the pandemic period. ChatGPT, an artificial intelligence
chatbot launched as a prototype on November 30, 2022,
and garnered attention for its detailed responses and
articulate answers across many domains of knowledge.
Trials and applications regarding the use of ChatGPT in
many different areas became a trending topic in the
first quarter of 2023, and the studies intensified on
March 14, 2023, when ChatGPT-4 was released. The
purpose of this study is to review studies which evaluate
ChatGPT usage for health, healthcare management and
policy fields. Although the use of Al and chatbots is not
a novel subject in healthcare, ChatGPT’s reliability,
wide coverage, multi-linguality and being largely
free of charge made it outstanding. While there are
many concerns about patient safety, data privacy and
confidentiality, ChatGPT has been seen to contribute

in many areas, such as health management, policy,

OZET

Chatbot’lar, insanlarla diyalog icin yapay zeka
(Al) ve dogal dil isleme (NLP) teknigi kullanarak insan
konusmasin1 simule eden bilgisayar programlandir.
COVID-19’un

ve bilgi saglanmas1 gibi cesitli alanlarinda faydal

izlemesi, sirveyansi, uzaktan teshisi
sonuclarinin  gorilmesi sonrasinda sohbet robotlan
saglik maksatli olarak daha sik kullanilmaya baslandi.
Prototip olarak 30 Kasim 2022’de kullanima sunulan bir
yapay zeka sohbet robotu olan ChatGPT, bircok bilgi
alaminda ayrintii ve aciklayici yanitlanyla dikkatleri
tzerine cekti. ChatGPT’nin pek cok farkli alanlardaki
kullanimlarina iliskin denemeler ve uygulamalar
2023’Un ilk ceyreginde trend bir konu haline gelmis,
calismalar ChatGPT-4’iin aciklandigi 14 Mart 2023’de
daha da yogunlasmistir. Bu derelemede, saglik, saglik
yonetimi ve politika alanlarinda ChatGPT kullanimini
degerlendiren calismalar incelenmistir. Yapay zeka ve
sohbet robotlarinin kullanimi saglik hizmetlerinde yeni
bir konu olmasa da, ChatGPT’nin giivenilirligi, genis
kapsami, cok dilliligi ve bliyiik dlciide licretsiz olmasi
onu farkli kilmistir. Hasta giivenligi, veri mahremiyeti,
gizlilik gibi pek cok konuda kaygilar bulunmakla beraber
ChatGPT’nin saglik yonetimi, politikasi, halk sagligi

ve sagligin tesviki gibi pek cok alanda katki sundugu
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public health, and health promotion. Studies conducted
for the third version demonstrated that ChatGPT has
been used for various mechanisms as decision support
systems, administrative tools and public health
agents. Research findings in a short period of time
during the first phase of ChatGPT usage show that the
newly established chatbot would also help increasing
digital health literacy by its robustness and accuracy.
ChatGPT also has promising potential for psychiatric
and psychological support which other chatbots focus.
ChatGPT is also anticipated to contribute to health
management and policy research in the field of health
management and policy research, which needs data
analysis and forecasting from the clinical and hospital

to the national and international levels.
healthcare

Key Words: ChatGPT-4, health,

management, health policy, scoping review

gorulmustur. ChatGPT’nin Uglincu strumi icin yapilan
ChatGPT’nin destek

yonetim araclar ve halk saghigi aracilar gibi cesitli

calismalar, karar sistemleri,
mekanizmalar icin kullamldigini géstermistir. ChatGPT

kullaniminin  ilk asamasinda kisa sirede yapilan
arastirma bulgulari, yeni kurulan chatbot’un saglamligi
ve dogrulugu ile dijital saglik okuryazarliginin artmasina
da yardimci olacagini gostermektedir. ChatGPT ayrica
diger sohbet robotlarinin odaklandig1 psikiyatrik ve
psikolojik destek icin umut verici bir potansiyele
sahiptir. ChatGPT’nin klinik ve hastaneden ulusal
ve uluslararasi diizeye kadar veri analizi ve tahmin
gerektiren saglik yonetimi ve politika arastirmalar
alaminda saglik yonetimi ve politika arastirmalarina da

katkida bulunmasi beklenmektedir.
Anahtar

Kelimeler: ChatGPT-4,

yonetimi, saglik politikasi, kapsam incelemesi

saglik, saglik

INTRODUCTION

Chatbots are computer programs that simulate
human speech using artificial intelligence (Al) and
natural language processing (NLP) to understand
questions and automate responses to them (1). A
novel conversational system, GPT-3 (Generative Pre-
trained Transformer 3), which has been trained by
artificial intelligence (Al) was launched on November
30, 2022. ChatGPT displayed a significant competency
in language text understanding and generation (2).
OpenAl’s (San Francisco, CA) announced ChatGPT-4,
suggesting to produce safer and more useful responses
(3) became a trending topic in the first quarter of
2023 (4).

Since the introduction of the ChatGPT-3, it has been
used in many areas of healthcare, health management
and policy. Many research articles published focusing
ChatGPT’s functionality for diagnosis, triage, and
decision support. Ethical, legal, and medical aspects
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of ChatGPT and its consistency and validity were also
published (2). The purpose of this scope review is to
classify potential areas ChatGPT could contribute to
healthcare, health management and policy and share
opinions on concerns about the usage of ChatGPT in
healthcare.

Chatbots and healthcare

To give “the machine” the ability to chat with
humans using natural language has become one of the
most challenging issues of artificial intelligence efforts
since Turing’s article published in Mind magazine in
1950 (5). Early speech systems such as Eliza (6) and
Alice (7) and chatbots produced for conversations
mimicking human in a text-based speech have
been popular. Commercial health chatbots which
are developed before ChatGPT focused merely to
healthcare problems and provided service dominantly
in English. OneRemission provides health information
to cancer patients. Youper monitors emotional state.
Babylon Health provides health information in line



with medical background. Florence reminds drugs.
Healthily and Ada Health direct the patient according
to complaints. These applications have become initial
implications for usage of chatbots in healthcare (8).

COVID-19: a milestone for increasing interest of
chatbot usage in healthcare

Increasing usage after COVID-19 pandemic,
chatbots have become widespread in the healthcare
field showing valuable results in various purposes as
monitoring COVID-19, remote diagnosis and providing
information about the disease (9). Omaolo developed
by Finnish Institute for Health and Welfare was an
example of chatbots which are used for pandemic.
Advising to make a COVID-19 symptom assessment
before hospital admission, the application prevented
(10).
Chatbots which are established in limited time also

unnecessary visits to healthcare facilities

used for screening health system employees during
the pandemic (11). Chatbots were used for reducing
mental health burden during the pandemic in many
countries such as China, United States and Australia
(12).
including remote screening and diagnosis for the first

Turkey also used telemedicine solutions,
time in this period (13). Study results on user reactions
to COVID-19 screening chatbots showed that trust
and confidence in their ability encouraged people to
use them (14). The reputation of ChatGPT on valid
and reliable responses would increase interest on
ChatGPT as a health information source.

ChatGPT’s response to the question about its
functionality in healthcare management

Before a scoping review of the literature on
these usage examples, ChatGPT’s response to our
question “What would be the functions of ChatGPT
in healthcare management and patient care” will be
shared (15)

“ChatGPT-4 can be a valuable tool in healthcare
management and patient care in a number of different
ways. Here are some examples:

Patient Care and Monitoring: ChatGPT-4 can
be used to track patients’ health status and provide

medical advice. ChatGPT-4 can analyze patients’
symptoms, medications, and health history and
monitor their health status based on this information.
Additionally, ChatGPT-4
questions and help them access healthcare services.

ChatGPT-4

can help patients create personalized treatment

can answer patients’

- Personalized Treatment Plans:

plans based on their personal health history, lifestyle,
symptoms, and other factors. This can help patients
achieve better health outcomes and be managed
more effectively.

- Medical Education and Training: ChatGPT-4
can be used as an educational tool for medical students
and healthcare professionals. ChatGPT-4 can provide
information on medical terms, diseases, symptoms,
and treatments. Additionally, ChatGPT-4 can teach
healthcare providers about the latest trends and best
practices in patient care and management.

- Data Analysis and Predictions: ChatGPT-4
can assist healthcare providers with big data analysis
and predictions. ChatGPT-4 can model the spread and
interactions of diseases and provide strategic advice
to healthcare providers on preventing and controlling
disease outbreaks.

- Medical Research and Innovation: ChatGPT-4
can be a valuable tool for medical research and
innovation. ChatGPT-4 can access a vast medical
data. Additionally,
ChatGPT-4 can keep up with medical innovations

database and analyze this

and provide information on new technologies and
methods that healthcare providers can use to achieve
better treatments and outcomes.

In conclusion, ChatGPT-4 can be a valuable tool in
healthcare management and patient care in various
ways.”

ChatGPT as a decision support system

One of the potential uses of ChatGPT in healthcare
management was in decision support. In a study
evaluating the contribution of ChatGPT as a clinical
decision support system, the responses of ChatGPT
were presented to physicians for their evaluation
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in terms of usefulness, acceptability, relevance,
understanding, bias and unnecessary repetitions. It
has been stated that ChatGPT has significant potential
with its answers that are very understandable and
relevant, moderately useful, and contain low bias
and error (16). A study comparing the physician and
patient in triage and diagnosis determined that the
decisions made by the artificial intelligence software
called Babylon Al were safer than the decisions of
the human doctor (17). In another study by Feldman
et al., three pre-prepared scenarios were given to
residents and they were asked to give their own
disease management recommendations. Afterwards,
the result of the decision support system was given
to them and their changes for disease management
recommendations were evaluated. The differences
between the scenarios showed that the residents
changed their decisions between 25% and 60%. Some
specialty students who did not request laboratory
testing, imaging or consultation added these requests
after seeing the response of the chatbot, and most of
them stated that artificial intelligence support was
useful (18).

A decision support system depending Al and having
conversation in a safe, accurate and understandable
would contribute the healthcare system. Being
evaluated as “useful” by doctors and specialists as a
decision support system, ChatGPT promises to make
significant contributions.

ChatGPT as an administrative tool

StudiesalsoevaluatedChatGPTasanadministrative
tool. A study discussed the potential of ChatGPT to
create patient file forms. ChatGPT’s responses to
38 hypothetical scenarios were evaluated in terms
of readability, accuracy and humanism. It has been
stated that ChatGPT has the potential to be used in
the writing of clinical letters and abstracts. However,
it has been emphasized that human monitoring and
verification steps (especially in the early stages of
technology) should be included in the processes to
avoid situations that may seriously impair patient
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safety and cause morbidity and mortality (19).
Biswas (2023), in his study of the use of ChatGPT
in public health, states that it can be used for
community health workers and health educators
(especially in promoting the health of the public
in rural and remote areas) to promote the scope
of health facilities and programs in a way that will
reduce health inequalities. This study emphasized
that ChatGPT might positively contribute to public
health, but some obstacles and limitations need to be
carefully evaluated.
in an editorial that ChatGPT
cannot capture many nuances such as the patient’s

It was stated

body language, tone of voice and family relations,
cannot ask questions and therefore cannot replace
the physician, but can assist physicians in following
processes (20):

- Supporting the physician to continue their
work by making fewer “clicks” and entering less data
on information technologies.

- Accelerating the preparation of patient file
by making predictions from patient notes,
the  billing
standardizing the patient’s statements about his

- Supporting process by
illness,

- Converting clinical notes of physician to ICD-
10 code by acting like a coder.

Each of any type of ChatGPT wusage in
administrative functions would facilitate the steps
in health management and provide more faultless,
faster and effortless business processes.

ChatGPT as a health
literacy source

information and health

Digital health literacy has become more important
of digital
technologies such as Al, VR and AR, and machine

after development of achievements
learning. Patients from all ages would access to
health information via chatbots like ChatGPT. In
this context, validity, reliability and readability of
responses of ChatGPT to health-related questions is
important (21).



In a study, hypothetical antimicrobial diagnosis
scenarios were asked to ChatGPT, and its answers
were evaluated in terms of relevance, consistency,
and safety components (22). It was found that
ChatGPT understood the questions asked correctly,
But it is
unable to ask questions to further clarify scenarios.

its answers were accurate and clear.

Another study (23) compared ChatGPT responses
with Google’s featured search result snippets and
evaluated ChatGPT results as more comprehensive.
ChatGPT responses to questions about cirrhosis
were evaluated (24) It was stated that the chatbot
answers exhibited more than 70 percent accuracy and
extensive knowledge. Another study compared the
National Cancer Institute (National Cancer Institute)
with  ChatGPT

information regarding cancer-related

responses
the health
misunderstandings. Total accuracy rates for both

responses, evaluating

sources were close to one hundred percent (25).
Another study evaluated the ability of an Al

(ChatGPT)

and empathetic responses to patient questions,

chatbot assistant to provide quality
comparing physician responses. It was found that the
chatbot generated quality and empathetic responses
to patient questions (26).

Research findings in a short period of time during
the first phase of ChatGPT usage show that the newly
established chatbot would help increasing digital
health literacy by its robustness and accuracy. People
would more frequently use the software after their
perception of its reliability change in positive manner.

ChatGPT for psychiatric and psychologic support

Chatbots were released before ChatGPT was
therapies and
psychological support. As a therapy agent (27, 28),

used for psychiatric counseling,
a tool to relieve symptoms of mental diseases (29) or
an application for mental well-being (30), chatbots
were in the challenge of supporting mental health
disorders. ChatGPT, a sound and multi-functional
innovation, would also be used for these purposes.

ChatGPT for medical education and training

The success of ChatGPT on exams was verified for
various fields. ChatGPT answers for the operational
management course in Wharton Business School exam
were correct (31) and answered the questions of law
school exams (32). ChatGPT also passed USMLE exam
in the medical education field (33).

In a letter to the editor, how ChatGPT presented
the information on the basic life support practice.
In this article, it is stated that although this topic
is presented online in treatment protocols and
guidelines, open books and articles, understanding
them will not be easy for the average person who has
not received basic life support training. According to
the websites, it was emphasized that ChatGPT was
able to provide both faster and more well-tailored
answers to the questions by accessing the latest
research and guides (34).

According to the initial results, ChatGPT would
have promising potential in medical education and
continuous training. Remote education solutions and
in-class usage of Al-based software will be a trend in
the following years.

Promising contributions to healthcare

management and policy research

Healthcare management and policy research
need data analysis and predictions from clinic and
hospital to country and international level. ChatGPT-4
assistance to research efforts with big data analysis
and predictions would facilitate the process.
ChatGPT-4 can be a valuable tool for healthcare
management research and innovation. ChatGPT-4 can
access a vast medical database and analyze this data.
Although there is no study on the use of ChatGPT in
health management and policy, it is expected that this
field will be among the trending topics in the field.
Itis seen that ChatGPT will have many contributions
and usage patterns in the field of health. The studies
carried out less than one year after the release of
the third version of ChatGPT showed that it will bring

significant benefits in the future.
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Tirk Hijyen ve Deneysel Biyoloji Dergisi'ne gdnderdigimiz makalenin yazarlarr olarak;

1. Derginizde yayimlanmak {izere yollamig oldugumuz makalenin orjinal oldugunu; bilimsel ve etik
sorumlulugunun bize ait oldugunu,

2. Makalenin; derginizdeki degerlendirme siirecinde bagka bir yayin organina yayimlanmak iizere
génderilmedigini ve gdnderilmeyecegini,

3. Makalenin; kisilik ve telif haklarina aykirt kanun digt maddeler icermedigini,

4. Yayin haklarinin Ttrk Hijyen ve Deneysel Biyoloji Dergisi'ne ait oldugunu kabul ve beyan ederiz.

Dear Editor,
Here, we affirm and warranty as the author(s) of this manuscript submitted to Turkish Bulletin of Hygiene and
Experimental Biology that;
1. The article I / We submitted to the Bulletin is original and responsibilities are belong to us ethically and scientifically,
2. The article is not currently being considered for publication by any other journal and will not be submitted for such
review while under the evaluation of this bulletin,
3. The article contains no unlawful statements and does not contain any materials that violate any personal rights and
copyrights,
4. The article publishing rights belong to Turkish Bulletin of Hygiene and Experimental Biology.
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