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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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Faks : (0312) 565 55 91

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



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
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Turk Hijyen ve Deneysel Biyoloji Dergisi

Investigation of phenotypic and genotypic characteristics of
Acinetobacter baumannii isolated from clinical samples

Nezahat KOSAR' , Djursun KARASARTOVA?

, Ayse Semra GURESER?

, Aysegiil TAYLAN OZKAN*

ABSTRACT

Objective: Acinetobacter baumannii strains are
common nosocomial pathogens worldwide. Our study
aimed to determine the antibiotic resistance rate, bla,,,
and ISAba1 genes, metallo-beta-lactamases production,
biofilm formation, and clonal classification of A.
baumannii isolated from clinical samples in Corum Erol
Olcok Training and Research Hospital, Turkiye. It was
also aimed to describe the plasmid profile and analyze

the association between genes, clones, and plasmids.

Methods: Ninety-eight A.  baumannii isolated
between 2018 and 2019 were included in the study.
Antibiotic susceptibility tests were determined with
Vitek 2. The reference broth microdilution method
was used to assess colistin susceptibility. These results
were compared with those obtained from the Vitek 2. A
multiplex polymerase chain reaction detected bla
blagy, 14400 DAy, 51, @Ndbla
and ISAbal/ blag, .,

via PCR. Genotypes and subtypes of the isolates were

OXA-23°

oxass S€NES. TheISAba1/ bla

genes were analyzed separately

OXA-23

determined with the Repetitive Extragenic Palindromic

OZET

Amag: Acinetobacter baumannii dinya capinda
yaygin bir nozokomiyal patojendir. Calismamizda Corum
Erol Olcok Egitim ve Arastirma Hastanesine basvuran
hastalarin klinik orneklerinden izole edilmis olan A.
baumannii izolatlarinin antibiyotik direng oran1, bla,,, ve
ISaba1 genleri, metallo-beta-laktamaz tiretimi, biyofilm
olusumu ve klonal simflandirmasinin belirlenmesi
amaclanmistir. Ayrica plazmid profilini tanimlamak ve
genler, klonlar ve plazmidler arasindaki iliskiyi analiz

etmek de amaclanmistir.

Yontem: 2018 ve 2019 willan
edilen 98 A.

Antibiyotik duyarlilik testleri Vitek 2 otomatize sistemi

arasinda izole

baumannii calismaya dahil edilmistir.
ile belirlenmistir. Kolistin duyarliig1 icin referans
yontem olan sivi mikrodilisyon yontemi kullanilmistir.
Sivi mikrodiliisyon ile Vitek 2’den elde edilen sonuclar
bla, bla,
genleri multipleks polimeraz zincir reaksiyonu ile tespit
edilmistir. ISAba1/bla ve [SAba1/bla

PCR ile saptanmustir. izolatlarin genotipleri ve alt tipleri

karsilastinlmistir. Bla,, ,,, TR g Y2 B8 o

genleri

OXA-23 OXA-51
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PCR method. International clones were investigated
by multiplex PCR. The plasmid profiles of the isolates
were analyzed using alkaline lysis. Phenotypic methods
were preferred for determining biofilm formation and

metallo-beta-lactamase production.

Results: A. baumannii was identified in deep
tracheal aspirate samples (32%), wounds (21%), blood
(17%), sputum (15%), urine (9%), tissue biopsy samples
(4%), pleural fluid (1%), and cerebrospinal fluid (1%).
A. baumannii was detected in patient samples from
the intensive care unit at a frequency of 58%. Of these
isolates, 13% were susceptible to all antibiotics tested,
while 45% were found to be extensively drug resistant.
The [ISAba1/bla, ISab1/bla bla

bla,,, 5, genes were found in 98.8% of the carbapenem-

and

OXA-237 OXA-51? OXA-237

resistant isolates. Bla,

oxazar40 @Nd blag,, .. genes were

not detected. The epidemiological distribution of the
isolates revealed seven genotypes and 21 subtypes.
Genotype D was found, and international clone 2 was
classified in the hospital epidemic isolates. It was shown
that 73.4% of isolates carried plasmids, which were
not identical among isolates. Different biofilm levels
were measured in 88% of the isolates. However, more
vigorous biofilm formation was detected in isolates
sensitive to ceftazidime, imipenem, meropenem,

trimethoprim-sulfamethoxazole, and ciprofloxacin.

Conclusion: The bla,,, ,, genotype was associated
with carbapenem resistance in A. baumannii isolates.
Genotype D and international clone 2 were defined
as endemic isolates in our hospital, and no similarity
was found between susceptible and resistant isolates
in terms of plasmid profiles, genotypes, and clonality.
Stronger biofilm formation was detected in isolates
susceptible to ceftazidime, imipenem, meropenem,
trimethoprim-sulfamethoxazole, and ciprofloxacin,
and more comprehensive studies are needed on the
relationship between biofilm formation and antibiotic

resistance.

Key Words: Acinetobacter baumannii, antibiotic

resistance, REP-PCR, plasmid, biofilm

Turk Hij Den Biyol Derg

Repetitive Extragenic Palindromic PCR yontemi ile
belirlenmistir. Uluslararas1 klonlar multipleks PCR ile
arastinlmistir. izolatlarin plazmid profilleri ise alkali lizis
yontemi ile saptanmistir. Biyofilm olusumu ve metallo-
beta-laktamaz uretiminin belirlenmesinde ise fenotipik

yontemler kullanilmistir.

Bulgular: A. baumannii derin trakeal aspirat
(%32), (%21), (%17),
balgamda (%15), idrarda (%9), doku biyopsi orneklerinde

orneklerinde yarada kanda
(%4), plevral sivida (%1) ve beyin omurilik sivisinda (%1)
saptanmistir.  Yogun bakim Unitesinden alinan hasta
orneklerinde A. baumannii %58 siklikta tespit edilmistir.
izolatlarin  %13’ii test edilen tiim antibiyotiklere
duyarli iken %45’inde yaygin antibiyotik direnci
oldugu bulunmustur. Karbapenem direncli izolatlarin
%98,8’inde ISAba1/ bla ISAba1/ blay, .,, bla

bla,,, ;, genleri tespit edilmistir. Bla ve bla

OXA-23? OXA-23’

OXA-24/40 OXA-58

genleri saptanmamistir. Epidemiyolojik siniflandirmada
yedi genotip ve 21 alt tip saptanmistir. Hastane
endemik izolat1 olarak Genotip D ve uluslararasi klon 2
tammlanmistir. izolatlann %73,4’iiniin plazmid tasidig:
ve bu plazmidlerin izolatlar arasinda farklilik gosterdigi
%88’inde  farkl

seviyeleri olculirken seftazidim, imipenem, meropenem,

belirlenmistir. izolatlarin biyofilm
trimetoprim-siilfametoksazol ve siprofloksasine duyarli

izolatlarda daha guiclu biyofilm olusumu tespit edilmistir.

Sonug: A. baumannii  izolatlarinda bla

OXA-23
genotipi karbapenem direnci ile iliskilidir. Genotip D
ve uluslararast klon 2 hastanemizin endemik izolati
olarak tanimlanmis olup izolatlarin plazmid profilleri,
genotipler ve klonalite acisindan duyarli ve direncli
izolatlar arasinda benzerlik saptanmamistir. Seftazidim,
imipenem, meropenem, trimetoprim-silfametoksazol
ve siprofloksasine duyarli izolatlarda daha gliclu
biyofilm olusumu tespit edilmistir ve biyofilm olusumu
ile antibiyotik direnci arasindaki iliski konusunda daha
genis kapsamli calismalarin yapilmasina ihtiyac oldugu

kanaatine varilmistir.

Anahtar Kelimeler: Acinetobacter baumannii,

antibiyotik direnci, REP-PCR, plazmid, biyofilm



INTRODUCTION
Acinetobacter baumannii is a gram-negative
coccobacillus and a crucial nosocomial pathogen
rapidly developing antibiotic resistance (1). Minimum
inhibitory concentration (MIC) against imipenem, the
safest treatment option, has reached an alarming
level. In addition, colistin-resistant isolates have been
reported, and treatment options for A. baumannii
have become very limited (2). OXA-type B-lactamases
and metallo-beta-lactamases (MBLs) produced by
bacteria are mainly responsible for carbapenem
resistance (CR) (3). Beta-lactamases (bla) of the
bla,,, 5, group are naturally produced in Acinetobacter
species (2). A. baumannii can also produce bla,, ,,,
blaOXA-24/40’ blaOXA-SB’ blaOXA-143’ and blaOXA-BS' Global
epidemiological surveillance of dominant drug-
resistant strains is necessary, and A. baumannii strains
(international clone, IC) were identified following the
European outbreak (3). Some studies have shown
that plasmids carried by A. baumannii are essential
in acquiring resistance genes, and plasmids are used
as markers in epidemiological studies (4). Our study
aimed to determine the antibiotic resistance rate,
blaOXA and ISAbatl genes, metallo-beta-lactamases
production, biofilm formation, and IC classification of
A. baumannii isolated from clinical samples in Corum
Erol Olcok Training and Research Hospital, Turkiye.
It was also aimed to describe the plasmid profile and
analyze the association between genes, clones, and
plasmids.

MATERIAL and METHOD

Bacterial strains

The study was conducted from April 1, 2018, to
April 30, 2019, at the Medical Microbiology Laboratory
of Corum Erol Olcok Training and Research Hospital.
Ninety-eight A. baumannii strains isolated from
various patient samples (the first isolate from each
patient) were included in the study. After identifying

and antibiotic susceptibility testing of the strains

by both manual and automated techniques (Vitek
2 Compact, bioMérieux, Marcy Etoile, France),
isolates were suspended in 15% glycerol lysogeny
broth (LB) and stored at -80°C for further research.

Antimicrobial susceptibility tests

The Vitek 2 Compact system was used to detect
the antibiotic susceptibility of isolates according to
the European Committee on Antimicrobial Resistance
Testing (EUCAST) standards (5). Both the automated
system and the reference broth microdilution (BMD)
method were used to detect colistin susceptibility (6).
Categorical agreement (CA) of test results was defined
using the definitions of the International Organization
for Standardization (ISO) 20776-2:2021 (7). Isolates
detected as colistin-sensitive by Vitek 2 but resistant
by BMD were categorized as a significant error (VME).
In contrast, colistin-resistant isolates detected by
Vitek 2 but susceptible by BMD were classified as a
substantial error (ME). Standardized international
terminology was used for the various resistance
patterns in A. baumannii isolates, categorized as
multidrug-resistant (MDR), extensively drug-resistant
(XDR), and pan-drug-resistant (PDR) (8). MDR was
defined as acquired resistance to at least one agent
across three or more antimicrobial categories, XDR is
defined as resistance to at least one agent in all but
two or fewer antimicrobial categories (indicating that
bacterial isolates remain susceptible to only one or
two categories), and PDR is defined as resistance to
all agents in all antimicrobial categories (8).

PCR of class D- 3 lactamases genes

DNAs were extracted by Tissue 0 Bacterial
DNA Purification Kit (The EURx Gene MATRIX) and
then stored at -20°C. The gene regions of bla
blaOXA-24/40’ blaOXA-51’ and blaOXA-SB
multiplex polymerase chain reaction (mPCR) (9).
The ISAba1/ bla,,, ,, and ISAba1/ bla,,, .,
investigated separately with the PCR (10).

OXA-23°
were studied using

genes were

Metallo-beta-lactamases combination disk
diffusion test
0.5 McFarland bacterial suspensions were
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inoculated on Mueller-Hinton agar (MHA) plates.
Two imipenem (10 pg) disks were placed 22 mm
apart on the surface of the medium. 10 pL of
ethylenediaminetetraacetic acid (EDTA) (0.5 M, pH:
8) was dropped in one of the imipenem disks. The
plates were incubated for 18 hours at 35°C. Isolates
were classified as MBL producers when the inhibition
zone diameter of the imipenem/EDTA disc was above
that of the imipenem disc by 7 mm or more (11).

International clone identification

Two groups of PCR primers were utilised to identify
ICs. (12). The PCR methods, target genes, and primer
sequences utilized for genotyping A. baumannii
are presented in Table 1. ICs were determined by
evaluating the bands whose molecular size was
determined with Group 1 and Group 2 PCR analysis
of each sample (13). According to Reboli et al.’s
method, the genotypes and subtypes of the isolates
were determined with the Repetitive Extragenic

Palindromic PCR (REP-PCR) method (14).

Table 1. PCR methods, target genes and primer sequences used for genotyping of A. baumannii

Target gene Method Primer sequence l?roduct References
size (bp)

bla-Oxa-51-like-F 5’-TAATGC TTT GAT CGG CCT TG-3’ 353
bla-Oxa-51-like-R 5’-TGG ATT GCA CTT CAT CTT GG-3’
bla-Oxa-58-like-F 5’-AAG TAT TGG GGC TTG TGC TG-3’ 599
bla-Oxa-58-like-R 5’-CCC CTC TGC GCT CTA CAT AC-3’

Multiplex PCR Woodford et al.,2006
bla-Oxa-23-like-F 5’-GAT CGG ATT GGA GAA CCA GA-3’ -
bla-Oxa-23-like-R 5’-ATT TCT GAC CGC ATT TCC AT-3’
bla-Oxa-24-like-F 5’-GGT TAG TTG GCC CCC TTAAA-3’
bla-Oxa-24-like-R 5’-AGT TGA GCG AAA AGG GGA TT-3’ 246
ISAba-1-F 5’-TGA GAT GTG TCA TAG TAT TC-3’ 314
OXA-23-R 5’-AGA GCA TTA CCATAT AGATT-3’

PCR Bahador et al., 2015

ISAba-1-F 5’-AAG CAT GAT GAG CGC AAA G-3’ 297
OXA-51-R 5’-GGT GAG CAG GCT GAA ATA AAA-3’
Group1ompAF306 5’-GAT GGC GTA AAT CGT GGT A-3’ 355
Group1and2ompAR660 5’-CAA CTT TAG CGATTT CTG G-3’
Group1csuEF 5’-CTT TAG CAA ACA TGA CCT ACC-3’

Multiplex PCR 702 Turton et al., 2007
Group1csuER 5’-TAC ACC CGG GTT AAT CGT-3’
Gp10XA66F89 5’-GCG CTT CAA AAT CTG ATG TA-3’

559

Gp10XA66R647 5’-GCG TATATT TTG TTT CCATTC-3’
Group20mpAF378 5’-GAC CTT TCT TAT CAC AAC GA-3’ 343
Group1and2ompAR660 5’-CAA CTT TAG CGATTT CTG G-3’
Group2csuEF . 5’- GGC GAA CAT GAC CTATTT-3’

Multiplex PCR 580 Turton et al., 2007
Group2csuER 5’-CTT CAT GGC TCG TTG GTT-3’
Gp20XA69F169 5’-CAT CAA GGT CAAACT CAA-3’

162

Gp20XA69R330 5’-TAG CCT TTT TTC CCC ATC-3’
REP1R-I 5’- IIICGICGICATCIGGC-3’ -
REP2-| REP-PCR 5’ ICGICTTATCIGGCCTAC-3’ Reboli et al., 1994

REP-PCR, Repetitive Extragenic Palindromic polymerase chain reaction
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Plasmid DNA extraction

The Miniprep plasmid DNA isolation method was
used for plasmid DNA extraction (15). The following
solutions were added to freshly prepared bacterial
cultures: Alkaline Lysis Solution (ALS) | (10 mM EDTA,
pH:8.0, 50 mM glucose/ 25mM Tris-Cl, 13 pL of
RNAase added to 1 mL solution), ALS Il (1% SDS/ 0.2
M NaOH), and ALS Il (5 M potassium acetate/glacial
acetic acid). DNA products were purified and then
visualized using a UV transilluminator. The Fragment
Size Calculator was used to calculate plasmid sizes.
(http://www.basic.northwestern.edu/biotools/
SizeCalc.html) (16).

Biofilm formation

A single colony of A. baumannii grown on LB
agar was inoculated into brain-heart infusion broth
containing 0.25% glucose (G-BHIB). After incubation
at 37°C for 24 hours, the medium was 1/20 diluted
with G-BHIB, and 200 pL of the mixture of each
strain was dispensed into polystyrene plates in three
adjacent wells. The microplates were washed with
phosphate-buffered saline (PBS) X1 after 48 hours of
incubation at 37°C in a shaker water bath and dried
at room temperature. The residue was stained for
15 minutes with 1% crystal violet, washed with PBS,
and dried at room temperature for 20 minutes. 200
UL of ethanol/acetone solution (80/20) was added to
each well. Optical density (OD) was measured using
a spectrophotometer at a wavelength of 590 nm.
Based on the OD measurement, biofilm formation was
classified as follows: OD < 1 negative; 1 < OD < 2 low
level (+); 2 < OD < 3 moderate level (++); and OD >
3 high level (+++). As a quality control measure, the
Staphylococcus aureus ATCC 25923 strain was used
(17).

Biofilm imaging with scanning electron microscopy

Five isolates with high, medium, low, and negative
OD values were selected for imaging using scanning
electron microscopy (SEM). These isolates and the
positive control strain (S. aureus ATCC 25923) were
tested on ceramic surfaces by modifying Patenge’s

method (18).

Approximately 30 fields of view of each sample
were scanned with SEM. Bacterial adhesion and
aggregation in each area were evaluated. In the SEM
imaging, if the bacteria in the 10,000 x magnification
covered more than 80% of the field, it was classified
as high OD; bacteria covering 50-80% of the field it
was classified as medium OD; bacteria covering 10-
50% of the field was classified as low OD; and bacteria
covering less than 10% of the field was classified as
negative OD.

Statistical analysis

SPSS version 21.0 (IBM Corp, Armonk, NY, USA)
was used for data analysis. P values <0.05 were
determined as statistically significant. For continuous
variables with a normal distribution, results were
presented as the mean + standard deviation, Student’s
t-test was used to compare means between two
groups, and analysis of variance (ANOVA) was used to
compare means between three or more groups. For
continuous variables with a non-normal distribution,
results were reported as the median and range, and
the Mann-Whitney U test was used to compare means
between two groups, and the Kruskal-Wallis test
was used to compare means between three or more
groups. Chi-squared or Fisher’s exact tests were used
for intergroup comparisons of categorical variables.
Spearman’s correlation coefficient was used to assess
the correlation between two continuous variables
with a non-normal distribution.

The study was approved by the Hitit University Non-
Interventional Clinical Research Ethics Committee
(Date: 25.10.2018 and Number: 2018-173).

RESULTS

A. baumannii was identified in deep tracheal
aspirate samples (DTA) (32%), wounds (21%), blood
(17%), sputum (15%), urine (9%), tissue biopsy samples
(4%), pleural fluid (1%), and cerebrospinal fluid (1%).
A. baumannii was detected in patient samples from
the intensive care unit (ICU) at a frequency of 58%.
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Antimicrobial susceptibility results

According to the antibiotic resistance profiles
of the isolates, 45% were XDR, and 42% were MDR.
Antibiotic resistance levels for ceftazidime (CAZ),
imipenem (IPM), meropenem (MEM), and ciprofloxacin
(CIP) have been recorded at 86.7% each. The
resistance rates to other antibiotics were determined
as follows: gentamicin (CN), 73.4%; amikacin (AK),
60.2%; trimethoprim-sulfamethoxazole (SXT), 60.2%;
tigecycline (TGC), 2%; and colistin (CT), 8.1%.

There were eight colistin-resistant isolates with
BMD. Using Vitek 2, six had MICs < 0.5 mg/L, and they
gave false-susceptible results. The rate of VMEs was
75%, but no MEs were observed in the susceptibility
test of A. baumannii isolates. The positive predictive
value (PPV) of the Vitek 2 for detecting resistant

isolate was 25% (2/8), while the negative predictive
value (NPV) was 100% (90/90). The results of antibiotic
susceptibility tests of isolates are shown in Table 2.

Distribution of carbapenemase genes

Ninety-three (94.8%) isolates were blag,
carbapenemase genotype, while 84 (85.7%) were
bla,,, ,; genotype. 84 (85.7%) isolates were ISAba1l/

bla + ISAba1/bla,,, ,, genotype. The genes linked

OXA-51

tothebla,, ,,/40andbla,,, ., groups were undetected.
The bla,,,,,, blay,,, ISAbal/bla,,,,, and
ISAba1/bla,,, ., genes were detected in 98.8%

of CR isolates, and they were detected as
significantly higher in the CR groups (all p < 0.001).

Table 3 shows the distribution of bla genes
based on the isolates’ carbapenem susceptibility.

Table 2. Antimicrobial resistance rates of A. baumannii isolates

Antimicrobial Resistance Rates

Antimicrobial Agent

R% (n/N) 1 % (n)
Imipenem 86.7 (85/98) 0
Meropenem 86.7 (85/98) 0
Ceftazidime 86.7 (85/98)
Ciprofloxacin 86.7 (85/98) 1(1/98)
Gentamicin 73.4 (72/98)
Amikacin 60.2 (59/98)
Trimethoprim-Sulfamethoxazole- 60.2 (59/98) 0

Tigecycline 2 (2/98) 20.4 (20/98)
Colistin (Vitek 2) 2 (2/98)
Colistin (BMD) 8.1 (8/98)

Table 3. Distribution of bla genes and the carbapenem susceptibility of isolates

Genes CRAB CSAB All isolates
n=85 %(n) n=13 % (n) n=98 % (n)
blaOXA-51 98.8 (84) 69.2 (9) 94.8 (93)
blaOXA-23 98.8 (84) 0 (0) 85.7 (84)
blaOXA-24/40 0 (0) 0 (0) 0(0)
blaOXA-58 0 (0) 0 (0) 0(0)
ISAba1/blaOXA-51 98.8 (84) 38.4 (5) 90.8 (89)
ISAba1/blaOXA-23 98.8 (84) 0 (0) 85.7 (84)

Carbapenem-resistant A. baumannii (CRAB), Carbapenem-susceptible A. baumannii (CSAB)
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Clusters, clones, plasmids, and biofilm formation

The isolates’ local epidemiological distributions
and band patterns were identified by repetitive-
element PCR (REP-PCR). In our study, seven genotypes
and 21 subtypes were detected. These subtypes
belonged to eight different clusters, and 13 isolates
were classified under a single pattern and did not
show similarities to the other isolates. Genotype
D was detected in 52 (53%) of the isolates and was
determined to be the endemic strain of our hospital.
Although seven different clone groups were detected
by multiplex PCR, five isolates did not belong to a
clone. IC 2 was the dominant international clone in our
hospital, constituting 71 isolates (73%) of the isolates.
The distribution characteristics of IC strains of the
isolates are summarized in Supplementary Table 1.

Plasmid DNA extraction showed that 73.4% of A.
baumannii isolates carried one to six plasmids varying
between 1.3 and 50.2 Kb, and these plasmids were
heterogeneously distributed among the isolates.
Plasmids were detected in 74.1% (63/85) of the CR

isolates and 69.2% (9/13) of the susceptible isolates.
All
and only two

isolates
had
while the remaining isolates displayed
All

colistin-resistant had plasmids,

isolates identical plasmid
profiles,
distinct isolates’

patterns. genotypes, IC

distribution, and plasmid characterisation
information are included in Supplementary Table 2.

It was defined that 20% (20/98) of the isolates
formed a high-level biofilm, 33% (32/98) a
medium level of biofilm, 35% (34/98) a low level
of biofilm, and 12% (12/98) did not form biofilm.

The distribution of biofilm measurement results
of the isolates according to the resistance group is
shown in Figure 1. SEM images of biofilm formation
are shown in Figure 2. A statistically significant
difference was seen between the resistance groups
and the level of biofilm formation (p= 0.024). The
strains susceptible to CAZ, IPM, MEM SXT, and CIP
formed stronger biofilms than those resistant to
these antibiotics. (p = 0.007, p = 0.007, p = 0.007,

p < 0.001, and p = 0. 012, respectively) (Table 4).

Table 4. The relationship between biofilm formation level and antibiotic resistance

Biofilm OD (590 nm)

Resistance Median (25p-75p) Sensitive Median (25p-75p) f
Ceftazidime 1.98 (1.18-2.75) 2.86 (2.06-3.14) 0.007
Gentamicin 1.98 (1.35-2.70) 2.64 (1.77-3.22) 0.059
Amikacin 2.01 (1.4-2.8) 2.3 (1.42-2.92) 0.689
Imipenem 1.98 (1.18-2.75) 2.86 (2.06-3.14) 0.007
Meropenem 1.98 (1.18-2.75) 2.86 (2.06-3.14) 0.007
SXT 1.85 (1.12-2.46) 2.86 (1.98-3.27) <0.001
Ciprofloxacin 1.98 (1.18-2.75) 2.88 (2.04-3.17) 0.012
Tigecycline 2.17 (0.95-) 2 (2.82-1.35) 0.973
Colistin 2.61 (1.51-3.43) 2.16 (1.4-2.81) 0.695

SXT, sulfamethoxazole-trimethoprim
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Figure 1. Biofilm formation levels of A. baumannii strains in different resistance groups
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Figure 2. Biofilm formation of A. baumannii on ceramic surface, imaging by SEM
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DISCUSSION

that MDR
A.  baumannii is frequently isolated from the

Numerous studies demonstrate
respiratory tract and blood samples of patients in
ICU,

mechanical ventilation support. In this study, A.

attributed to extended hospitalization and

baumannii was primarily isolated from DTAs (32%)
of patients in the ICU (58%), corresponding to the

literature (19). Of the isolates with resistance
profiles, 45% were XDR, and 42% were MDR.
In our investigation, the highest antibiotic

resistance levels for ceftazidime (CAZ), imipenem
(IPM), meropenem (MEM), and ciprofloxacin (CIP)
have been recorded at 86.7% each. The resistance
rates of these antibiotics in this study were above
those reported by the Antimicrobial Resistance
in the European Union/European Economic Area
Network (EARS-Net) in 2020. However, they are
consistent with the rates reported by the Central
Asian and European Surveillance of Antimicrobial
Resistance Network (CAESAR-Net) in 2020 (20, 21).

The colistin resistance frequency was 8.1% using
gold standard BMD, whereas it was 2% using Vitek
2. Several studies in the literature research VME
and ME rates by comparing the gold standard BMD
method with the Vitek 2 automated system for
detecting colistin susceptibility (22). In our study,
eight isolates were resistant to colistin when tested
with BMD, while six of them had a MIC of less than
0.5 mg/L and were susceptible when tested with
Vitek 2. VME rate was 75%, but ME was not detected.
VME rates have been documented in the literature,
ranging from 6.7% to 55.8% (23,24). In our study, the
VME rate was 75%, which is above what has been
reported in the existing literature, and we concluded
that Vitek 2 did not meet the criteria required for
method approval due to the high VME rate and low
PPD (25%) of the test for detecting resistant isolates.

MBL and Class D B-lactamases production are
the most common CR mechanisms in Acinetobacter
spp. Research on Class D B-lactamases identified the

bla,,, 5, gene in all CR isolates; however, the bla
gene was the most frequently linked with resistance

OXA-23

(25). In the present study, 94.8% of the isolates were
the bla,, .,
and no isolates with bla,

genotype, 85.7% were bla genotype,

OXA-23
oxa-24/40 OF bla OXA-58 genotypes
were found. Researchers indicate that the expression
of bla,,. and blag,,,
stimulated by insertion sequences (IS) like ISAba1
(10). Our study found that the bla,,, ,, and ISAba1/

bla,,,,; gene regions were harboured in 98.8% of

genes improves CR when

CR isolates, whereas these genes were absent in all
carbapenem-susceptible isolates. Our results are
consistent with previous studies, and the bla,,, ,,
genotype was associated as a predictor of CR in the
MDR and XDR isolates (p< 0.001). Bla,,, .,

beta-lactamase gene that functions as a genotype-

is a natural

related marker for A. baumannii and is responsible
for CR when insertion sequence (IS) elements, such as
ISaba1, are expressed. While bla,, ., genes are found
in most A. baumannii isolates, there is some debate
about whether these genes are present in all isolates.
(26). Detection of the bla,,, .
handy method for identifying A. baumannii, whether

, gene is an easy and

they are consistently present, and is also specific for
this species (27). However, we detected one CR isolate
and four susceptible isolates without the bla ,, ., gene.

A study by Bahador et al., demonstrated that
the ISAba/bla,,,,, and ISAba/bla,,, ,, genotypes of
A. baumannii had significantly higher CR rates (10).
On the contrary, these high-resistance genotypes
were susceptible to imipenem. Turton et al., found
that only ISAba/bla,,, ., genotypes were CR (28).
In our study, bla,,, .,, bla,,,;, and related ISAab1/
bla,,, s, and ISAba1/bla,,,,, genes were present
in 98.8% of the CR isolates, consistent with the
ISAab1/bla,, ISAba1/bla,,, ,,
genes were detected together in 84 (85.7%) strains.

The MBL production rate of A. baumannii isolates

literature. and

is up to 99% worldwide, depending on differences in
the tests used in studies (29). In our study, 83.5% of
CR strains were MBL producers. In addition, the fact
that phenotypic test results could not be confirmed
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with genotypic tests is a limitation of our study.

REP-PCR, which is easy to apply, fast, reliable, and
highly distinctive, is frequently used in the laboratory
to examine the clonal proximity of resistant isolates,
determine the source of the epidemic, and control
the spread (30). In our study, seven genotypes (A-G)
and 21 subtypes of A. baumannii were classified.
Among the 21 subtypes, eight different clusters were
observed, whereas 13 isolates were classified as a
single pattern, showing no similarity to other isolates.
Genotype D was detected in 53% of the isolates and
was found to be the endemic genotype at our hospital.

In a study, IC 2 continued to spread in IMP-
resistant A. baumannii isolates from 15 hospitals in
Italy, Greece, and Spain and was reported to be the
dominant clonal lineage in Europe (31). Caldart et al.,
found that 27 CR A. baumannii isolates belonged to
IC 1, IC5, and IC 6 (32). The significant determinants
of CR in the IC 1 and IC 5 strains were blag, ,,,
associated with ISAba1 and ISAba3, respectively. In
our study, IC 2 was commonly detected in our hospital,
consistent with the global data. Genotypes IC 1 and
IC 2 tended to be generally MDR and XDR, while
genotypes G5, G6, G8, and G13 were susceptible
isolates. The majority of IC 2 (49/71) were grouped
into Genotype D, and a significant relationship was
found between Genotype D and IC 2 (p < 0.001).

Studies on plasmids in A. baumannii are very
limited. In a bioinformatics study conducted by
Salgado-Camargo et al., 173 plasmid profiles of
A. baumannii were analyzed using the GenBank
database (NCBI) (33). They determined that the
plasmid sizes ranged from 1.1 Kb to 216.7 Kb, with
up to six plasmids in one isolate. Only 35.2% of the
plasmids carried the resistance gene. In that study,
plasmid resistance genes were thought to be acquired
by secondary acquisition after the emergence of the
lineage, as only a few members of a plasmid lineage
have resistance genes. Our study revealed that 73.4%
of A. baumannii isolates carried plasmids distributed
heterogeneously among the isolates. Additionally,
no correlation was observed between susceptible

Turk Hij Den Biyol Derg

and resistant isolates’ genotypes, IC, and plasmid
profiles. These findings support the theory that not
all A. baumannii plasmids carry specific resistance
genes and that plasmid conjugation is limited. In
addition, the fact that all colistin-resistant strains
carried plasmids suggests there may be plasmid-
but
resistance has not been defined in A. baumannii (34).

mediated  resistance, plasmid-mediated

Numerous studies have examined the correlation
between biofilm formation and antibiotic resistance,
demonstrating differences in their findings. Some
previous studies have found a positive relationship
between the biofilm formation capacity of bacteria
and antibiotic resistance. A study indicated that
76.9% (173/225) of MDR A.

showed biofilm formation; however, no significant

baumannii isolates

correlation was found between biofilm formation and
antibiotic resistance (35). Another study reported
that susceptible A. baumannii strains formed
stronger biofilms than the MDR and XDR strains (36).
That study also underlined that biofilm formation
was higher in isolates sensitive to aminoglycosides,
carbapenems,

fluoroquinolones, ampicillin-

sulbactam, trimethoprim-sulfamethoxazole,
tetracycline, and penicillin than in isolates resistant
to these antibiotics. Another study reported a
negative correlation between antibiotic resistance
and biofilm formation by A. baumannii (37). In
our research, strains susceptible to CAZ, IPM, MEM
SXT, and CIP formed stronger biofilms than the
strains that were resistant to these antibiotics (p
= 0.007, p = 0.007, p = 0.007, p < 0.001, and p =
0.012, respectively). Further research is required to
elucidate the connection between biofilm formation
and the development of antibiotic resistance.
In hospital settings, A. baumannii is one of
the most persistent and opportunistic pathogens
that are difficult to control. The survival of A.
baumannii is due to multifactorial and combined
strategies.

bla,,, ,, genes in hospital-acquired A. baumannii

In our study, CR-related genes and

isolates were encountered as the main determinants



of CR. Resistant bacteria have the potential to
cause nosocomial outbreaks, and the selection and
application of an appropriate method is needed to
determine the dominant genotype. A. baumannii can
form biofilms; this could be an adaptive mechanism
developed for survival in the hospital environment.
Our results underline the need for appropriate
infection control measures to reduce A. baumannii
survival

and prevent resistance development.
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ABSTRACT

Objective: In this study, we aimed to characterize
the MLSB phenotype and genotypic resistance genes
of MRSA and MSSA isolates from Baskent University
Hospital, and resistance rates of MSSA and MRSA isolates

were compared.

Methods: The study included 50 MSSA and 50 MRSA
isolates collected between 2016 and 2022 from the
hospital of Baskent University located in Ankara and
Adana. First, S.

catalase and coagulase tests, and the MRSA isolates were

aureus isolates were confirmed by

confirmed by cefoxitin disc diffusion test. To determine
the MLSB resistance, isolates were tested for clindamycin
and erythromycin resistance using the disk diffusion
test(D-test). According to D-test, resistance phenotypes
were detected and resistant phenotypes were screened
for resistance genes using PCR. PCR amplification was
made using primers specific for ermA,ermB,ermC, and

msrA genes.

Results: Among 50 MRSA isolates, 25 (50%) were

resistant to erythromycin, susceptible to clindamycin, and

OZET

Amag: Bu calismada Baskent  Universitesi
Hastanesi’nde izole edilen MRSA ve MSSA izolatlarinin
MLSB fenotipi ve genotipik direnc genlerinin karakterize
edilmesi amacglanmis ve MSSA ve MRSA izolatlarimin

direnc oranlan karsilastinlmistir.

Yontem: Calismaya Baskent Universitesi Ankara
ve Adana Hastanelerinden 2016-2022 yillan arasinda
toplanan 50 MSSA ve 50 MRSA izolat1 dahil edilmistir. ilk
olarak S. aureus izolatlan katalaz ve koagilaz testleri
ile, MRSA izolatlar ise sefoksitin disk difiizyon testi ile
dogrulanmistir. MLSB direncini belirlemek icin izolatlar,
disk diflizyon testi (D-test) kullanilarak klindamisin
ve eritromisin direnci acisindan calisilmistir. D-test
sonuclarina gore direng fenotipleri saptanmis ve direncli
fenotipler polimeraz zincir reaksiyonu (PZR) kullanilarak
direnc genleri acisindan taranmistir. ermA, ermB, ermC
ve msrA genlerine spesifik primerler kullamlarak PZR

amplifikasyonu yapilmistir.

Bulgular: Elli MRSA izolatindan 25’i (%50)

eritromisine direncli, klindamisine duyarli ve D-zonu
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showed D-zone positivity, indicating an inducible resistance
phenotype (iMLSB). The two (4%) isolates were resistant
to clindamycin and erythromycin without the D zone
indicating constitutive cMLSB phenotype. Twenty-two(44%)
isolates were susceptible to clindamycin and erythromycin
with D-zone negative indicating S phenotype. Only one
isolate(2%) was susceptible to clindamycin and has
erythromycin resistance with absence of D-zone indicating
MSB phenotype. While 8(16%) of the fifty MSSA isolates
were found to have the D-zone positive iMLSB phenotype
resistant to erythromycin, two(4%) isolates were found to
have the cMLSB phenotype resistant to both antibiotics
without the D-zone. There were 40(80%) isolates that
were susceptible to clindamycin and erythromycin without
D zone. Resistance genes were examined in a total of 38
samples, including 28 MRSA and 10 MSSA samples. Among
the MLSB resistance genes, ermC was found positive in 25
MRSA(89.3%) and 4 MSSA(40%) samples. The second most
commonly detected gene was ermA, which was detected
in 4(40%) MSSA isolates but not in any MRSA isolates.The
msrA gene was confirmed positive in one MRSA sample
with the MSB phenotype. All samples were negative for the

presence of the ermB gene.

Conclusion: In conclusion, iMLSB phenotype was the
most common resistance pattern, consistent with previous
studies conducted in Turkey, and was more frequently
detected among MRSA isolates in this study, which included
samples from Ankara and Adana. Among resistance genes
for MLSB resistance, the most frequent gene was ermC in
line with the literature. ermA positivity was very less and
ermB was not detected. Therefore, we can say that the

ermC gene is more common in this region.

Key Words:

lincosamide, streptogramin B, erm gene, msr gene

Staphylococcus aureus, macrolide,

pozitif olacak sekilde indiklenebilir direnc fenotipini
(iMLSB) gostermistir. ki (%4) izolat, yapisal direnc
fenotipini (cMLSB) gosteren D-zonu negatif, klindamisin
ve eritromisin direncli saptanmistir. Yirmiiki (%44) izolat
ise S fenotipini gosteren D-zonu negatif, klindamisin
ve eritromisin duyarli saptanmistir. Sadece bir izolat
(%2) klindamisine duyarli, eritromisin direncli ve MSB
fenotipine uygun olarak D-zonu negatif bulunmustur. Elli
MSSA izolatinin 8’inin (%16) eritromisine direncli D-zonu
pozitif iMLSB fenotipine sahip oldugu saptanirken, iki
(%4) izolatin ise D-zonu olmaksizin her iki antibiyotige
de direncli cMLSB fenotipine sahip oldugu bulunmustur.
D-zonu olmayan klindamisin ve eritromisin duyarli olarak
ise, 40 (%80) izolat saptanmistir. Direnc genleri 28 MRSA
ve 10 MSSA ornegi olmak lizere toplamda 38 Ornekte
incelenmistir. MLSB diren¢ genlerinden, ermC, 25 MRSA
(%89,3) ve 4 MSSA 6rneginde (%40) pozitif bulunmustur.
ikinci en sik saptanan gen ise ermA geni olmustur; 4
(%40) MSSA izolatinda saptanirken, MRSA izolatlarinda
ise saptanmamistir. MSB fenotipli bir MRSA Grneginde
msrA geni pozitif olarak dogrulanmistir. Tim ornekler,

ermB geni varligi agisindan negatif bulunmustur.

Sonug: Sonuc olarak, Ankara ve Adana’dan izole

edilen izolatlarda gerceklestirilen bu calismada,
llkemizde daha once yapilan calismalarla benzer
iMLSB  fenotipi

bulunmus ve MRSA izolatlarinda daha yaygin oldugu

sekilde, en yaygin fenotip olarak
goriilmustir. MLSB direnci icin direnc genleri arasinda en
sik goriilen gen literatiirle uyumlu olarak ermC olmustur.
ermA pozitifligi ise az sayida saptanmis ve ermB geni
hic saptanmamistir. Dolayisiyla ermC geninin bu bolgede

daha yaygin oldugunu soyleyebiliriz.

Anahtar Kelimeler: Staphylococcus aureus, makrolid,

linkozamid, streptogramin B, erm geni, msr geni

INTRODUCTION skin infections, abscess, wound infections, and also
fatal diseases, such as endocarditis, osteomyelitis,
Staphylococcus  aureus is an opportunistic or septicemia (1). Since 1960s, methicillin-resistant

pathogen which causes various infections, such as S. aureus (MRSA) is one of the global reasons of
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healthcare-associated outbreaks (2). The MRSA rates
are increasing in the hospital and community settings
in the USA, Asia, and some parts of Europe. MRSA has
also been found in Turkish hospitals as an important
problem (3). S.
nosocomial infections such as mild skin, soft tissue

aureus can cause community or

infections and even fulminant sepsis (4). A cut or a
wound on the skin, or any other reason might result in
S. aureus infection. Transition to the blood circulation
is one of the most common reasons for septicemia,
endocarditis, toxic shock syndrome, osteomyelitis
and pneumonia (5). The treatment of invasive S.
aureus infections is difficult, therefore serious spread
control precautions are needed and a long period of
antimicrobial treatment (4).

Methicillin-resistant  S. aureus strains are
resistant to every antibiotic with B-lactam ring, such
as carbapenems and cephalosporins. Also, MRSA gains
resistance against antibiotics without B-lactam ring
such as erythromycin (ERY) and clindamycin (CLI).
Resistance to CLI and ERY in staphylococci, happens
via ribosomal target site methylation and it is usually
encoded by erm genes. When strains are resistant
to ERY and CLI, this resistance is called constitutive
(CMLSB),

susceptible to CLI in vitro, this resistance is inducible

when strains are ERY resistant and
(iMLSB). Inducible resistance can cause difficulties in
clinical treatments (6). Beside nowel antimicrobials
have been presented, clindamycin supports
treatment choices with its great pharmacologic
features for MSSA and MRSA. Also, for penicillin-
allergic patients, clindamycin is a good alternative.
However, drug inactivation mechanisms, efflux or
target site modification can cause resistance to MLSB
antibiotics (7). In the 1980s, MRSA became a major
clinical problem in Turkish hospitals. MRSA resistance
varied between 7% and 55% across centers. Recently,
data from various centers in Turkey for the past 5
years showed that the percentage of MRSA strains was
65.5%. All strains were reported to be susceptible to
vancomycin and teicoplanin, but resistance to these

drugs may develop (8).

The aim of this study is to detect phenotypic and
genotypic MLSB resistance in MRSA and MSSA isolates
in Baskent University Hospitals and to compare the
resistance rates of MSSA and MRSA isolates.

MATERIAL and METHOD

Phenotypic Tests

Fifty MSSA and 50 MRSA isolates from Baskent
University Ankara and Adana Hospitals that were
collected between 2016-2022 were included in the
study. Firstly, S. aureus isolates were confirmed by
catalase and coagulase tests. MRSA and MSSA isolates
were confirmed by disc diffusion test via cefoxitin disc
(30 pg). To determine the MLSB resistance, isolates
were tested for clindamycin (2 pgr) and erythromycin
(15 pgr) resistance using the disk diffusion (D-test)
test (Bioanalyse, Ankara/ Turkey).

Genotypic Tests

Clindamycin and/or erythromycin resistant MSSA
and MRSA isolates were taken to the genotypic tests.
DNA isolation was made by boiling method that
described before (9).
screened for resistance genes by using polymerase

Resistant phenotypes were

chain reaction (PCR). PCR amplification (7) was
performed by using ermA, ermB, ermC (10), msrA
primers (11) and PCR Mastermix (Solis Biodyne,
aureus RN1551, S. aureus 6520, S.
aureus FPR3757, S. aureus 15114 reference strains

GermAny). S.

were used as positive controls for ermA, ermB, ermC
and msrA genes, respectively. Amplicons were loaded
on to the 1.5% agarose gel with ethidium bromide and
observed via UV light.

Statistical analysis

Since the resistance rates of the MSSA and
MRSA isolate groups in the study was compared,
“Significance test of the difference between two
percentages in independent groups” or “2x2 Chi-
square tests in independent groups” or “Fisher’s exact
test” was used. Type | error probability was taken as
a=0.05 in all hypothesis tests and SPSS v25.0 package
program was used for statistical evaluations. G*Power
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3.1.9 program was used while calculating the required
sample size to test the research hypothesis.

This study was approved by Baskent University
Institutional Review Board (Project no: KA22/361)
and supported by Baskent University Research Fund.

RESULTS

The clinical samples were collected and sent to
Microbiology Laboratories between March 2016 and
October 2022. A hundred S.
included in the study. Number of sample types
were 33 blood, 35 tissue biopsy, 13 body fluid, 12
wound/pus, 4 sputum, 2 deep tracheal aspirate and

aureus isolates were

1 respiratory secretion. All samples were sent from
different departments such as cardiovascular surgery,
nephrology, cardiology, chest diseases, emergency,
anesthesia, general surgery, orthopedics and
traumatology, pediatric nephrology, plastic surgery,
neonatal, obstetrics and gynecology, dermAtology,
pediatric cardiology,

infectious

burn treatment, neurology,

diseases, otolaryngology, geriatrics,
general internal medicine, oncology, neurosurgery,

urology, pediatric infectious diseases, endocrinology.
Phenotypic Results
Among all included isolates, 50 of them were

aureus (MSSA) and the
50 were methicillin-resistant S.

methicillin-susceptible S.
other
(MRSA), all of them were confirmed by catalase
and coagulase tests. We also confirmed methicillin

aureus

resistance by using cefoxitin discs according to CLSI
standards. Both MSSA and MRSA isolates were tested

for erythromycin and clindamycin susceptibility for
the MLSB resistance. Among 50 MRSA isolates 25
(50%) isolates were resistant to erythromycin with
D-zone positive and susceptible to clindamycin
indicating iMLSB phenotype. Two (4%) isolates were
resistant to clindamycin and erythromycin without
the D-zone indicating cMLSB phenotype. Twenty-
two (44%) isolates were susceptible to clindamycin
and erythromycin with D-zone negativity. Only one
isolate (2%) was susceptible to clindamycin and has
erythromycin resistance with absence of D-zone
50 MSSA
isolates; 8 (16%) isolates were iMLSB phenotype

indicating MSB phenotype. Among all

and 2 (4%) isolates were cMLSB phenotype. There
were 40 (80%) isolates that were susceptible to
both erythromycin and clindamycin without D-zone.
with
the methicillin resistance were given in Table 1.

Comparison of the MLSB phenotypes

The phenotypic difference between methicillin-
susceptible and resistant groups is statistically
significant with 95% confidence due to the iMLSB

and ERY/CLI susceptible phenotypes (p<0.05).

Genotypic Results

We studied the resistance genes ermA, ermB,
ermC and msrA in 28 MLSB resistant samples of MRSA
and 10 MLSB resistant samples of MSSA from a total
of 38 samples. The most common gene was ermC due
to 25 positive samples (89.3%) for MRSA samples and
positive for 4 MSSAsamples (40%). The difference in the
number of ermC gene region positive isolates between
the metbhicillin-susceptible and resistant groups is
statistically significant with 95% confidence (p<0.05).

Table 1. Comparison of the MLSB phenotypes distribution according to methicillin resistance status

No (%) iMLSB cMLSB MSB ERY/CLI Susceptible Total

MRSA 25 (75.8%) 2 (50%) 1 (100%) 22 (35.5%) 50 (50%)

MSSA 8 (24.2%) 2 (50%) 40 (64.5%) 50 (50%)

Total 33 (100%) 4 (100%) 1 (100%) 62 (100%) 100 (100%)
Turk Hij Den Biyol Derg



The second common gene was ermA; it was
detected in 4 MSSA samples (40%) and was not
detected in MRSA samples. The difference in the
number of ermA gene region positive isolates between
the methicillin susceptible and resistant groups
is not statistically significant with 95% confidence
(p=0.117). ErmB gene was not detected in any of the
samples. In addition, msrA gene was confirmed in one
MSB phenotype sample. The difference in the number
of msrA gene region positive isolates between the
methicillin-susceptible and resistant groups is not
statistically significant with 95% confidence (p=1.000).

DISCUSSION

We studied a hundred samples of S. aureus isolates
that were tested for susceptibility to erythromycin
and clindamycin. Fifty of them were MRSA and the
other 50 were MSSA and also confirmed in our study
by using cefoxitin disc. In the 50 MRSA isolates, the
inducible phenotype was detected in 25 isolates (50%),
the constitutive phenotype in 2 isolates (4%), the
MSB phenotype in 1 isolate (2%) and 22 isolates (44%)
were susceptible to erythromycin and clindamycin
without D zone. In 50 MSSA isolates tested 8 (16%)
isolates showed iMLSB phenotype which is resistant to
erythromycin with D zone positive. And 2 (4%) isolates
are cMLSB that give resistance to both antibiotics with
D zone negative. There are 40 (80%) isolates that are
susceptible to clindamycin and erythromycin without
D zone. In a recent study by Nahar et al. in 2023 iMLSB
resistant MRSA isolates were detected more than iMLSB
resistant MSSA (58.6%, 23.5%) respectively, these results
are similar to our results (12). Mahesh et al. found out
in 2022 that of 140 S. aureus isolates, 33.6% were MSSA
and 66.4% were MRSA. iMLSB phenotype rate was 29.3%,
and cMLSB phenotype rate was 26.4%. And only 8 (17%)
iMLSB isolates were found in MSSA strains similar to our
results (13). In the study of Assefa in 2022, 605 of 3064
S. aureus isolates were iMLSB resistant (19.8%) (14).
iMLSB phenotypes in MRSA strains were highest in Egypt,
Nigeria and Libya as 77.8%, 75.0%, 66.2%, respectively.

The lowest occurrence of the phenotypes iMLSB among
MRSA isolates was reported in Cote”d’lvoire’s study
with 3.9%. The iMLSB phenotype was not detected
in MSSA strains in 2007 in Libya and in 2017 in Cote
d’lvoire, cMLSB phenotypes was showed in MRSA
and MSSA strains as 0-75% 0-60%, respectively (14).

In 2015, Ozansoy et al. from Turkey reported that
39.1% of S. aureus isolates were MRSA and 60.9% were
MSSA. In MRSA samples cMLSB and iMLSB resistances
were 7.6% and 56.3%, respectively. 1.3% of isolates
were MS phenotype and 34% of isolates belonged to
erythromycin/clindamycin  susceptible phenotype.
Among the MSSA samples iMLSB was 8.9% and cMLSB
was 2.9%, MSB was 1.2% and erythromycin/clindamycin
susceptibility was 87% (15). Ozbek et al found in 2021
that cMLSB resistance (49%) was higher than iMLSB
(19%) and MSB phenotype was not detected (16). In
the study of Uyar Gulec et al. iMLSB resistance was
determined in 25%, structural resistance in 42.9% and
MSB phenotype resistance in 3.5% of MRSA strains in
2010. This rate was 15.3% structural resistance and
7.7% inducible resistance in MSSA. No resistance was
observed in the MSB phenotype in MSSA strains (7).

There are differences between our study and
Modukuru et al’s study which reported that 165 S.
aureus isolates were susceptible to erythromycin and
clindamycin in a total of 339 isolates. Rest of them (174
isolates, 56.3% MRSA and 43.7% MSSA) had resistance
to erythromycin or clindamycin, or both. Among MRSA
strains, 76.6% were cMLSB, 64.5% were iMLSB, and
43.75% were MSB phenotype. Among 76 MSSA isolates;
23.40% was cMLSB, 35.48% iMLSB and 56.25% was MS
phenotype. This study shows that iMLSB phenotype had
higher rate in MRSA isolates comparing to MSSA isolates
(17). In the study of Nagarkoti et al., 60 isolates were
found as erythromycin-resistant in 312 Staphylococcal
isolates comprising 65% S. aureus and 71% of them
were representing MRSA, among them cMLSB, iMLSB,
MS phenotypes were 12%, 44%, 44%, respectively.
Among MSSA isolates cMLSB resistance was 35.7%,
iMLSB 7.2% and MS 57.1% (18). There are differences
between our results and Pereira et al’s study in 2016
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which reported that 22 (21.4%) MRSA and 37 (35.9%)
MSSA were detected. It was detected that among MRSA
isolates 22.7% of them belonged to erythromycin/
clindamycin susceptible phenotype, 68.2% cMLSB,
4.5% iMLSB, 4.5% MSB phenotype. Among MSSA isolates
erythromycin/clindamycin  susceptible phenotype
was 67.6%, cMLSB 10.8%, iMLSB 10.8%, MSB 4.5% (19).
Abouelnour et al.’s study from Egypt obtained that
in MRSA isolates iMLSB rate was 25.2%, cMLSB 30.8%
and MS 4.7%. About MSSA results iMLSB phenotype
was 18.7%, cMLSB 12.4%, MS 8.4% (20). In the study
of Tandon et al. in 2018; among 604 isolates, 36.4%
were MRSA and 11.4% of them were reported as iMLSB
phenotype (21). Zeki et al. in 2015 reported that in a
total of 63 S. aureus isolates 32 (50.8%) were MRSA and
31 (49.2%) were MSSA. They reported that among MSSA
isolates, 29 strains had resistance to erythromycin and
18 strains had resistance to clindamycin and 10 strains
had resistance to both erythromycin and clindamycin
(22). Timsina et al. in 2020 showed that in 64 S. aureus
isolates, 17 (26.6%) were MRSA and 15 (23.4%) of them
have iMLSB resistance. iMLSB resistance were higher in
MRSA isolates (76.4%) than MSSA isolates (4.2%) (23).
Khodabandeh et al. in 2019, among 106 MRSA isolates
therate of cMLSBresistance was 56.2%, iMLSB resistance
was 22.9%, and MSB resistance was 16.6% (24).
Goudarzi et al. reported in 2020 that in MRSA and MSSA
isolates, cMLSB phenotype was found (30.2%, 24.4%),
however iMLSB and MS phenotypes were detected
only in MRSA isolates (25). In the study of Antonio et
al. between 1990 and 2019, 3544 MSSA and 819 MRSA
isolates were detected in blood stream infections (26).
Aetrugh et al. in 2022 reported that the distribution
of isolates showing iMLSB phenotype was 19.4% for
MRSA and 6.4% for MSSA isolates (27). The studies from
literature show that according to the region iMLSB
and cMLSB resistance rates are variable. In general,
iMLSB resistance is higher than cMLSB resistance.

We studied the resistance genes in 28 samples
of MRSA and 10 samples of MSSA isolates with MLSB
phenotypic resistance from a total of 100 samples. In
our study, it was found that the ermC gene is the most

Turk Hij Den Biyol Derg

common gene (89.3%) in MRSA isolates and positive for
2 iMLSB MSSA isolates and ermC gene was detected in
2 cMLSB MRSA isolates and 2 MSSA isolates. The second
common gene was ermA because it was positive in 4
MSSA samples with iMLSB resistance. And ermB gene
was negative for all isolates. The other detected gene
was the msrA gene which was positive for one isolate
in MRSA samples. The results of Nagarkoti et al. in
2019 agreed with our results due to in 39 S. aureus
isolates, ermC gene was found as 36% which was the
most common gene in the study and ermB gene was
detected as 5%. However, the ermA gene was not
detected. Also msrA and msrB genes were detected
in 2.6% and 5.1% of S. aureus isolates (18). Pereira et
al. reported in 2016 that among 44 S. aureus isolates
with cMLSB and iMLSB phenotypes had 38.6% ermC
gene and 9.1% had ermA gene (19). In the study of
Assefa in 2022, the rate of ermC gene was 70% and the
ermA gene was detected as 67.9% in Egypt, which is
very different from our result. They also reported that
another common gene was msrA in Egypt with 70%
detection rate (14). Nahar et al. in 2023 found ermC
gene 14.3% in MSSA and 11.5% in MRSA isolates. The
ermA gene predominated in both MSSA (70.1%) and
MRSA (86.9%) isolates, different from our study (12).
This result found higher ermC rate in MSSA isolates.
Mazloumi et al. in 2021 detected the ermC gene as the
frequent gene in S. aureus isolates (43.5%) and ermA
gene had the lowest frequency among MRSA and MSSA
isolates and 7% of these strains were positive for the
msrA gene. They detected the ermB gene as the most
frequent gene among S. aureus (44.6%) isolates. In
addition, ermB (57.1%) and ermC (53.1%) genes were
found to have a high frequency in MRSA isolates (28).
Abouelnour et al. obtained in 2020 that ermA (29%)
and ermC (18.7%) were widespread genes carried by
the isolates, however ermB (4.7%) was carried by a
few isolates (20). Tandon et al. in 2018 found among
inducible resistant isolates, 25 ermC (84%) isolates and
ermA and ermB genes were not detected (21). Timsina
et al. reported in 2020 that 15.6% were ermA positive,
3.1% were ermB and 18.7% were ermC positive (23).



Khodabandeh et al. reported in 2019 that 81.8%, 63.6%
and 54.5% of 11 isolates with iMLSB phenotype, ermC,
ermB and ermA genes were detected, respectively.
The rates of ermA, ermB, ermC, msrA and msrB genes
were 25.9%, 18.5%, 44.4%, 0.0% and 0.0%, respectively
in cMLSB phenotype isolates (24). In the study of
Goudarzi et al. in 2020, the results showed that the
ermC gene was detected as 40.7%, ermB gene rate
was 14% and ermA gene rate was 8.1% among all gene
regions studied (25). In the study of Antonio et al.
in 2019 MLSB resistance was detected in 35 isolates,
related with genes ermA and ermC (26). Uyar Gulec
et al. detected ermA as the most common gene in
S. aureus isolates (7). Yildiz et al. in 2014 reported
that in 225 erythromycin-resistant isolates, 48 had
ermA, 20 had ermC, and among MRSA isolates 64 had
erythromycin intermediate resistance. Of which these
isolates, 36 were positive for ermA, so the most common
resistance gene was ermA (29). In the study of Gulaydin

ETHICS COMMITTEE APPROVAL

et al. in 2023, iMLSB, cMLSB, MS and erythromycin and
clindamycin susceptible phenotypes were 10%, 0%,
6.66% and 83.33%, respectively. Also, the ermC gene
with a positive D-zone was detected in one isolate (30).
In the literature, ermC and ermA genes are the most
common genes. Most of the studies found ermC gene
higher than ermA, in some studies ermA gene is higher
than ermC. The least common genes are ermB and msr
genes. So our results are compatible with the literature.

To conclude, methicillin-resistant Staphylococcus
aureus strains produce an important healthcare
problem since they might have multi-drug resistance,
and MLSB resistance is related with methicillin
resistance. The transition of the erm genes between
bacteria causes MLSB resistance and restricts the usage
of macrolides. Therefore, phenotypic and genetic
analysis to detect the frequency of resistance genes
should be done for the epidemiological information.
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ABSTRACT

Objective: Campylobacteriosis is one of the most
common types of gastroenteritis worldwide. In recent
years, it has been reported that Campylobacter species
isolated from humans and animals have increased
antibiotic resistance against macrolides and especially
fluoroquinolones. This study aimed to determine the
frequency of Campylobacter species in patients with
acute gastroenteritis and to investigate the antibiotic
susceptibility profile and various virulence factors in the

isolated strains.

Methods: Stool samples from 401 patients at Mersin
University Hospital were included in the study between
October 2018 and April 2019. Antimicrobial susceptibility
testing of Campylobacter species was performed by using
the disk diffusion method according to the European

Committee on Antimicrobial Susceptibility Testing

OZET

Amag: Campylobacteriosis diinya capinda en

stk goriilen gastroenterit tirlerinden biridir. Son
yillarda insanlardan ve hayvanlardan izole edilen
Campylobacter tiirlerinin makrolidlere ve ozellikle
de florokinolonlara kars1 antibiyotik direncini
arttirdig1 bildirilmektedir. Calismamizin amaci, akut
gastroenteritli hastalarda Campylobacter tiirlerinin
izole edilen orneklerin

sikligini  belirlemek ve

antibiyotik duyarlilik profilini ve cesitli virilans

faktorlerini arastirmakti.

Yontem: Calismaya Ekim 2018 ile Nisan 2019
tarihleri arasinda Mersin Universite Hastanesi’ndeki
401 hastanin diski ornekleri dahil edildi. Campylobacter
tiirlerinin antimikrobiyal duyarlilik testleri,
EUCAST kilavuzuna gore disk difliizyon yontemi ile

yapildi. Campylobacter tirlerinin ve cesitli virilans
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(EUCAST)

species and various virulence factors were studied with

guidelines. Identification of Campylobacter

conventional Polimeraz Chain Reaction(PCR).

Results: Campylobacter spp. was isolated in 44
(10.9%) of the 401 stool samples included in the study.
The PCR method revealed that 36 isolates (81.8%)
corresponded to C. jejuni, while six isolates (13.6%)
were identified as C. coli. Two isolates could not be
identified to the species level by the PCR method
and were reported as Campylobacter spp. All 44
Campylobacter isolates were resistant to ciprofloxacin.
Tetracycline resistance was found to be 97.7% (n=43) and
erythromycin resistance was 9.1% (n=4) in the isolated
Campylobacter strains. cadF and cdtABC positivity
were detected in 90.9% (n=40) and 54.5% (n=24) of the

Campylobacter isolates, respectively.

Conclusion: Ourresults have yielded valuable data on
the epidemiology of Campylobacter in our geographical
area, highlighting the importance of including
Campylobacter culture as a standard component of
routine stool culture tests. Macrolide antibiotics have
been reaffirmed as the primary treatment option for
Campylobacter species. Furthermore, it was suggested
that rational antibiotic usage and preventive measures

against antibiotic resistance should be implemented.

Key Words: Campylobacter, gastroenteritis, PCR,

antibiotic, virulence

faktorlerinin tanimlanmasi konvansiyonel Polimeraz

Zincir Reaksiyonu (PCR) ile calisild.

Bulgular: Calismaya alinan 401 diski 6rneginin
44’iinde (%10.9) Campylobacter spp. izole edildi. PCR
yontemiyle 36 izolat (%81.8) C. jejuni, 6 izolat(%13.6)
ise C. coli olarak tammlandi. 2 izolat ise PCR
yontemiyle tir diizeyinde tanimlanmasi yapilamamis
olarak

olup Campylobacter spp. raporlandi. 44

Campylobacter izolatinin tamam siprofloksasine
direncliydi. izole edilen Campylobacter suslarinda
tetrasiklin direnci %97.7 (n=43), eritromisin direnci
ise %9.1

izolatlarinin

(n=4) olarak belirlendi. Campylobacter
sirastyla  %90.9’unda  (n=40) ve
%54.5’inde (n=24) cadF ve cdtABC pozitifligi tespit
edildi.

Sonug: Sonu¢ olarak calismamiz bolgemizdeki
hakkinda

sunmus ve Campylobacter kultirinun rutin disks

Campylobacter epidemiyolojisi veriler
kulturd testlerinin standart bir bileseni olarak dahil
edilmesinin 6nemini vurgulamistir. Campylobacter
turlerinde makrolid grubu antibiyotiklerin birincil
tedavi secenegi oldugu yeniden ortaya konmustur.
Ayrica akilc1 antibiyotik kullanimi ve antibiyotik
direncine kars

onleyici tedbirlerin uygulanmasi

gerektigi sonucuna ulasilmistir.

Anahtar Kelimeler: Campylobacter, Gastroenterit,
PCR, Antibiyotik, Viriilans

INTRODUCTION

Campylobacter spp. is a zoonotic pathogen that
is found commensally in cattle, sheep and especially
avian species. When it infects humans, it frequently
leads to acute gastroenteritis (1). Foodborne
Campylobacter infections are a major public health
problem in many European countries and worldwide
(1-3). Although there are 17 species and 6 subspecies

of the genus Campylobacter, the most frequently

Turk Hij Den Biyol Derg

reported species as causative agents in humans are
Campylobacter jejuni and Campylobacter coli (4).
Campylobacteriosis
that typically requires only hydration as treatment.
However, antibiotic treatment is required in severe

is a self-limiting disease

or prolonged infections and in immunocompromised
patients (5). In recent years, it has been reported
that Campylobacter species isolated from humans
and animals have increased antibiotic resistance
(6-8).



Campylobacter species exhibit distinct virulence
and survival attributes, including motility, chemotaxis,
adhesion, invasion, toxin production(9). Multiple gene
regions associated with these virulence factors have
been identified. Some of those; the cadF gene, which
encodes the fibronectin-binding outer membrane
protein that plays a role in bacterial adhesion, the
iam gene, which is an invasion-related marker, and
the cdtA, cdtB and cdtC genes, which encode the
production of three subunit cytolethal toxin(9) .

This study aimed to determine the isolation
frequency of Campylobacter species in stool
samples obtained from patients admitted to Mersin
University Hospital with a preliminary diagnosis of
acute gastroenteritis and to investigate antibiotic
susceptibility profiles and virulence factors in isolated

samples.

MATERIAL and METHOD

Study design

In this study, we examined stool samples from 401
patients who were followed up in various outpatient
clinics and wards of Mersin University Hospital
between October 2018 and April 2019 and whose
anamnesis and clinical findings were compatible with
diarrhea caused by Campylobacter spp. Stool samples
from the same patient were excluded. The stool
samples which the erythrocytes and leukocytes were
detected in their microscopic examination, were
inoculated into the modified charcoal cefoperazone
deoxycholate agar (mCCDA, Oxoid, England) medium.
In cases where it was not feasible to process the
samples within a 2-hour window, they were instead
placed in Cary Blair transport medium and stored at
a temperature of +4°C for a maximum duration of 24
hours.

Isolation of Campylobacter species from stool
samples

Stool samples were inoculated directly or from
Cary Blair transport medium onto mCCDA medium.
The medium plates were then placed in a 2.5-L

jar with Campy-Gen (Oxoid, UK) gas packs (5% O,,
10% CO, and 85% N,) to provide a microaerophilic
environment and incubated at 42°C for 48-72 hours.
Colonies displaying a smooth, rounded surface and
a gray color on the selective medium, which raised
suspicions of Campylobacter presence, underwent
Gram staining as well as catalase and oxidase tests
(10).
susceptibility tests conducted on isolates that were
phenotypically identified as Campylobacter spp.,
according to the criteria described in the literature

for confirmation Following the antibiotic

(positive in catalase and oxidase tests; gram negative;
and a characteristic gull-wing, curled, or S-shaped
appearance in Gram staining), these isolates were
transferred into a 10% glycerol broth (Sigma, USA)
and stored at a temperature of -20°C for subsequent
molecular testing.

Antibiotic susceptibility test

Susceptibility testing of isolates
15 pg, tetracycline 30 pg,
(Oxoid, UK)
performed using the disk diffusion method according
to the EUCAST guidelines (11). Accordingly, the
bacterial suspension of Campylobacter spp. Isolates

prepared at a density equivalent to 0.5 McFarland

against
erythromycin and

ciprofloxacin 5 pg antibiotics was

turbidity standard, was inoculated on the surface of
Mueller Hinton Fastidious agar medium (BD, Germany)
containing 20 mg/L B-NAD, and 5% horse blood
and antibiotic disks were placed. And they were
incubated in a microaerophilic environment at 42°C
for 24 hours, and inhibition zones were evaluated
according to EUCAST guidelines (11).

Molecular tests

The rapid DNA extraction method was used for
DNA isolation (12). For this purpose, a loopful of
bacteria from Campylobacter colonies growing on
selective medium was suspended in 1 ml of sterile
distilled water and kept at 80°C for 20 minutes for
the cell lysis. It was then centrifuged at 12,000 xg
for 10 minutes, and the supernatant was discarded.
The mixture obtained by adding 200 pl of chloroform
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and 200 pl of sterile distilled water to the pellet was
centrifuged again at 12,000 xg for 10 minutes, and
the upper liquid was used as a template for the PCR
reaction.

In the identification of Campylobacter species
using the PCR method, we followed the procedure
outlined in the literature (13, 14); primers targeting
the mapA and glyA gene regions were employed
for the identification of Campylobacter jejuni and
Campylobacter
virulence factors were examined using the PCR

coli, respectively. Furthermore,
technique, following the procedures outlined in the
literature. This included the utilization of primers
designed to target the cadF gene region and the
cdtABC gene region (Table 1) (15).

Each sample underwent amplification within
a reaction volume of 50 pl. The reaction mixture
consisted of 5 pl of 10x PCR buffer (Promega, USA),
1.5 pmol/pl of MgCl, (Promega, USA), 0.2 pmol/pl of
dNTP mix (Sigma, USA), 0.25 pmol/pl of each primer,
2.5 U of Taq DNA polymerase, and 5 pl of sample DNA.
The amplification conditions of the samples included
initial denaturation at 95°C for 10 minutes, followed
by 35 cycles of denaturation at 95°C for 45 seconds,
binding for 1 minute at the temperatures specified
for each gene region in Table 1, elongation at 72°C
for 1 minute, and a final elongation step at 72°C
for 7 minutes. PCR products were visualized under
ultraviolet light after 1% agarose gel electrophoresis

containing 0.5 pg/ml of ethidium bromide.
Statistical analysis

STATISTICA version 13.5.0.17 was
statistical analysis of the data. We employed a chi-

used for

square independence test to assess whether the
distribution of reproduction was consistent among
different categories of categorical variables, including
sex, age, ward, and microscopic examination. The
statistical significance level was considered p < 0.05.

The study was approved by the Mersin University
Clinical Research Ethics Committee (Date: 27.04.2018
and Number: 2018/195) and supported by the Mersin
University Scientific Research Projects Unit as a
project coded (2018-2-TP3-2930).

RESULTS
Of the 401 patients included in the study,
230 (57.3%) were male and 171 (42.7%) were

female. The age of the patients ranged from 0
to 95 years, and the analysis was categorized by
age groups as follows: stool samples from 123
(30.6%) patients were in the <5-year-old group,
138 (34.4%) patients in the 5-18-year-old group,
and 140 (35%) patients in the 18-95-year-old group.

Campylobacter spp. were isolated in 44 (10.9%) of
401 stool samples. Using the PCR method, 36 (81.8%)
of the isolates were identified as C. jejuni and 6
(13.6%) as C. coli. Two strains initially identified as

Table 1. Primer sequences used in the study and expected amplicon sizes

Gene region Primer sequence

Target Binding
Source

amplicon (bp) temperature (°C)

glyA F-5’-GTAAAACCAAAGCTTATCGTG-3’
126 55 [14]
(C. coli) R-5’- TCCAGCAATGTGTGCAATG-3’
mapA F-5-CTATTTTTTTTTTTGAGTGCTTGCTTGTG-3’ [13]
589 55
(C. jejuni) R-5’-GCTTTATTTGCCATTTGTTTTATTA -3’
F-5’-TTGAAGGTAATTTAGATATATG-3’
cadF 400 45 [15]
R-5’-CTAATACCTAAAGTTGAAAC-3’
F-5’-GGAAATTGGATTTGGGGCTATACT-3’
cdtABC 1215 55 [15]
R-5’-TTGCACATAACCAAAAGGAAG-3’
Turk Hij Den Biyol Derg



Campylobacter spp. using conventional techniques
could not be specified as per the species level via
the PCR method. Gel images of the glyA and mapA

126 bg

the
are displayed in

genes for identification of Campylobacter

Figures 1 and 2.

species

Figure 1. 1% agarose gel electrophoresis image of PCR amplification products at ~126 bp of the glyA region. Column Marker;
molecular weight standard (GeneRuler 100 bc DNA ladder, #SM0241, Thermo Fisher Scientific), columns 1 and 4; negative
sample, columns 2, 3, 5-7; positive sample, PC; C. coli ATCC 33559 as a positive control, NC; distilled water as a negative
control

Marker

Figure 2. 1% agarose gel electrophoresis image of PCR amplification products at ~589 bp of the mapA gene region. Column
Marker; molecular weight standard (GeneRuler 100 bc DNA ladder, #SM0241, Thermo Fisher Scientific), columns 1, 2, and
4; positive sample, column 3; negative sample, PC; C. jejuni ATCC 33560 as a positive control, NC; distilled water as a
negative control

>18-year-old group were positive for Campylobacter
spp. Campylobacter spp. positivity was
to be statistically higher in the 5-18-year-old

Of the 44 patients from whom Campylobacter
spp. were isolated, 28 (63.6%) were male and 16
(36.4%) were female. There was no statistically

found

significant difference in Campylobacter positivity
between genders (p = 0.097). The age of positive
patients ranged from 6 months to 62 years. When
categorizing positive patients by age groups, 29.6%
(n = 13) in the <5-year-old group, 56.8% (n = 25) in
the 5-18-year-old group, and 13.6% (n = 6) in the

group compared to other age groups (p = 0.0018).

Upon analyzing the distribution of Campylobacter
spp. isolation based on clinical units, it was observed
that the rate of positivity in samples from the
pediatric emergency clinic (68.2%; n = 30) was greater
than in the other units (31.8%; n = 14) (p = 0.0237).
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Antibiotic susceptibilities of 44 Campylobacter
isolates were tested by the disk diffusion method,
44 (100%)
ciprofloxacin. Tetracycline resistance was detected

and all isolates were resistant to

in 43 (97.7%) isolates, while erythromycin resistance

was observed in 4 (9.1%) isolates (Table 2).

When the cadF and cdtABC gene
encoding Campylobacter virulence factors were
analyzed by PCR, cadF was found positive in
40 (90.9%) and cdtABC was found positive in 24
(54.5%)

regions

of 44 Campylobacter isolates (Table3).

Table 2. Antibiotic Susceptibility Results of Campylobacter Isolates

Ciprofloxacin

Tetracycline Erythromycin

Campylobacter species

Resistant n (%)

Resistant n (%) Resistant n (%)

C. jejuni (n = 36) 36 (100) 35 (97) 1(2,8)
C. coli (n = 6) 6 (100) 6 (100) 3 (50)
Campylobacter spp. (n = 2) 2 (100) 2 (100) 0 (0)
Total (n = 44) 44 (100) 43 (97,7) 4(9,1)

Table 3. Distribution of cadF and cdtABC virulence genes of Campylobacter isolates

Campylobacter species cadF n (%) cdtABC n (%)

C. jejuni (n = 36) 34 (94,4) 24 (66,6)

C. coli (n = 6) 6 (100) 0 (0)

Campylobacter spp. (n = 2) 0 (0) 0 (0)

Total (n = 44) 40 (90,9) 24 (54,5)
DISCUSSION Tilrkiye, confirmed cases of enteric pathogens,

~550 million
foodborne infectious diseases annually worldwide,

Among the factors that cause

Campylobacter species have been reported as the
second most common agent after Norovirus (16).
According to the European Food Safety Authority
report, the most frequently reported causative agent
in the European Union (EU) in 2019 was Campylobacter
species, with 220,682 cases (2). Campylobacteriosis
was isolated at a rate of 1%-13% in Turkiye (17).
According to the 2012 data from the National
Enteric Pathogens Laboratory Network (UEPLA) in

Turk Hij Den Biyol Derg

Campylobacter species accounted for ranking second
(18).

In countries such as the United Kingdom and the
United States, ~90% of Campylobacter species isolated
from gastroenteritis cases are C. jejuni, while C.

in prevalence after Salmonella serotypes

coli is responsible for the majority of the remaining
~10% of cases (19). Of the 44 Campylobacter isolates
in our study, 36 (81.8%) were C. jejuni, 6 (13.6%)
were C. coli, and 2 (4.6%) were Campylobacter spp.
(other than C. jejuni and C. coli). The distribution
rates of Campylobacter species distribution rates
in our study are similar to other data worldwide.



Although campylobacteriosis is a disease that
affects all age groups, it is estimated that more than
half of all Campylobacter cases occur in children
>5 years of age globally (3). In large-scale studies
conducted in Germany, England and Wales, it was
reported that the age distribution of Campylobacter
cases varied geographically. In a study conducted in
the United Kingdom, Campylobacter cases were more
common in men, whereas in a study conducted in
Germany, young adult women were more likely to be
affected by Campylobacter infections (20,21). In our
study, although Campylobacter infection was detected
at a higher rate in the male gender, no statistical
difference was found between genders (p = 0.097).
Examining the age distribution of the 44 cases in our
study, we observed the highest positivity rate (56.8%)
inindividuals aged 5-18 years (p = 0.0018). In our study,
the higher prevalence of Campylobacter cases under
the age of 18 years is similar in the literature (3,22) .

Campylobacteriosis cases are mostly self-
limiting without a need for antibiotic treatment, but
antibiotic treatment is required in severe or prolonged
infections and in immunocompromised patients (5).
Although the resistance rate to macrolide antibiotics,
which are the preferred antibiotics for treatment,
remains relatively low and consistent, strains isolated
from both humans and animals have exhibited a
notably high resistance rate to fluoroquinolones
and tetracycline antibiotics (7,8,18,23). In a study
conducted by Akan et al. (24) in 1994 in Turkiye, one
(0.8%) quinolone and one (0.8%) macrolide resistant
strains were detected in 119 Campylobacter isolates,
all of which were tetracycline-sensitive. In 2011, a
study conducted by Kayman et al. (25) found that
among 127 Campylobacter isolates, 73.9% exhibited
resistance to ciprofloxacin, 24% to tetracycline, and
6.3% to erythromycin. Based on the 2015 data from
UEPLA, our country had recorded resistance rates of
86.5% to ciprofloxacin, 66.7% to tetracycline, and 7.2%
to erythromycin (18). In our study, all Campylobacter
97.7%

and

isolates were resistant to ciprofloxacin,

to tetracycline. Accordingly, ciprofloxacin

tetracycline resistance in Campylobacter isolates in
Turkiye have increased over the years. We observed
significantly elevated rates of ciprofloxacin and
tetracycline resistance. While the limited number of
isolates in our study might suggest elevated resistance
rates, the prevalence of resistant infections could be
attributed to the transmission of resistant strains
from poultry to humans (8,23). In a study where
resistance rates to ciprofloxacin, tetracycline, and
erythromycin among Campylobacter isolates from
humans and chickens ranged from 81%-93%, 38%-
56%, and 6%-7%, respectively, the clonal analysis
using Pulsed field gel electrophoresis (PFGE) further
confirms this perspective by revealing a close genetic
relationship between human and chicken isolates (8).

Infections caused by Campylobacter species can
have diverse clinical symptoms. In addition to the
host response, the pathogenicity of the agent also
significantly contributes to clinical variability. Genes
associated with pathogenicity in Campylobacter
cadF, VvirBi11, cdtABC
(cytolethal expanding toxin A, B, and C), and cgtB

species are flaA, ciaB,
(26). In our study, among Campylobacter virulence
factors, cadF-encoding adhesion protein was found
to be positive in 90.9% (n = 40) and cdtABC-encoding
cytoletal toxin production was found to be positive in
54.5% (n = 24). In a study conducted with clinical C.
jejuni isolates, cadF was found to be 100% positive
and cdtA, cdtB, and cdtC were found to be positive at
a rate of 97.5% each (27). While all C. jejuni isolates
isolated from slaughterhouse samples were positive
for cdtA, cdtB, and cdtC, one sample was found to be
negative for cdtC (28). In a study by Iglesias-Torrens
et al. (23), all human and chicken C. jejuni isolates
were positive for cdtA, cdtB, and cdtC, while at least
one subunit of cdt genes was found negative in 46%
of avian bird isolates. cadF was positive in all chicken
and wild avian isolates, while 10% of human isolates
were negative. cadF was found to be positive in all
C. jejuni and C. coli isolates of human and chicken
origin in a study by Wysok et al. (29). cdtABC has been
reported in 89.8% and 40% of human C. jejuni and
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C. coli, respectively, compared to 100% and 33.3%
of chicken C. jejuni and C. coli, respectively. In our
study, the presence of the cadF gene was detected
at a range of 94.4%-100%, while the cdtABC gene
group was identified at a range of 66.6%-0% in C.
jejuni and C. coli isolates, respectively (Table 3).
In a study with 58.4% cdtABC positivity, although the
cdt subunit genes were independently positive in 15
samples, the cdtABC group PCR test was found to
be negative (15), which is consistent with our study.
This variability may be due to the primers and PCR
techniques employed, as well as the genetic and
epidemiological traits of the bacteria (19). In our
study and in our country, a high rate of virulence
factor-related genes was detected in human and
animal isolates. Additional data is required to clarify
the relationship between these genes found in human
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Kiitahya’daki 2009-2020 yillarn arasinda goriilen kirim-kongo
kanamali atesi olgularinin degerlendirilmesi

Duru MISTANOGLU OZATAG'

, Pinar KORKMAZ!

OZET

Amac: Kitahya ili’nde ilk laboratuvar sonuclariyla
Atesi  (KKKA)
olgusu 2006 yi1linda saptanmistir. Bu calismayla 1 Ocak
2009 tarihinden itibaren KKKA tanisiyla takip edilen

dogrulanmis  Kirim-Kongo Kanamali

hastalarin epidemiyolojik, klinik ve laboratuvar

ozelliklerinin  retrospektif  olarak  incelenmesi

amaclanmistir.

Yontem: 1 Ocak 2009 - 31 Aralik 2020 tarihleri
arasinda Ters Transkriptaz-Polimeraz Zincir Reaksiyonu
(RT-PCR) ve ELISA ile KKKA tanis1 dogrulanan hastalara
ait kayitlar retrospektif olarak incelendi.

Bulgular: Calismaya toplam 28 hasta dahil edildi.
Hastalarin 28 (%64)’i kadin olup, yas ortalamasi
48,1+14,3 idi. Hastalarin 23 (%82)’u kirsal bolgede
%93’

ugrasmaktaydi. Basvurularin hepsi ilkbahar ve yaz

yasamaktaydi, ciftcilik ve hayvancilikla
aylarinda oldugu goriildi. Hastalarda kene c¢ikarma
sonrasi sikayetlerin baslama suresi ortalama 6,0+1,8

giin, sikayetler basladiktan sonra hastaneye basvuru

ABSTRACT

Objective:  The first case of Crimean-Congo
Hemorrhagic Fever (CCHF) confirmed by laboratory
results was detected in Kitahya province in 2006.
This study aimed to retrospectively examine the
epidemiological, clinical and laboratory characteristics
of patients who were followed up with the diagnosis of

CCHF since January 1, 2009.

Methods: Records of patients whose diagnosis of CCHF
was confirmed by Reverse Transcriptase-Polymerase Chain
Reaction (RT-PCR) and ELISA between January 1, 2009 and
December 31, 2020 were examined retrospectively.

Results: A total of 28 patients were included in the
study. 28 (64%) of the patients were women and the
average age was 48,1+14,3 years. 23 of the patients (82%)
lived in rural areas, and 93% were engaged in farming and
animal husbandry. All applications appeared to be in the
spring and summer months. The average time to onset of
complaints after tick removal was 6,0+1,8 days, and the

time to hospital admission after the onset of complaints
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suresi  3,1x1,64 giundu.
%96,4 ile ates ve halsizlikti. Hastalarin %82’sinde
%86,0’1nda
ise kene tutunmasina iliskin Ooyku tespit edilmistir.
Fizik %96,4’ inde

%14,3’unde dis eti kanamasi, %17.9’unda hematiiri

En sik gorilen sikayet

hayvanlarla temas oOykisiu saptanmis,

muayenede hastalarin ates,
mevcuttu. Hastalarin tiimiinde AST-ALT yiksekligi ve
trombositopeni, %93,0’lnde ise lokopeni saptandi.
Hastalarin %93,0’iinde LDH, %75,0’inde CK yiiksekligi
saptandi, %35,7’sinde ise anemi mevcuttu. Hastalarin
%28,6’s1na ribavirin tedavisi baslandigi, bir hastada
(%3,6) olum gerceklestigi gorildii.

KKKA
endemik bir hastaliktir ve hemen her bolgesinden
bildirilmektedir.

Sonug: Ulkemizde oOnemini  koruyan
Bizim bolgemizde de mevsimsel
ozellik gostermekte ve sporadik olarak goriilmektedir.
ilkbahar ve yaz aylarinda kirsal kesimde yasayan veya
kirsal bolgeye seyahat Oykiisi olan ates ve halsizlik
lokopeni, trombositopeni

sikayeti ile basvuran

saptanan hastalarda KKKA ayirici tanida mutlaka

dustniulmelidir.

Anahtar Kelimeler: Kirnm Kongo Kanamali Atesi,

ates, trombositopeni

was 3,1+1,64 days. The most common complaints were
fever and fatigue with 96,4%. 82% of the patients had a
history of contact with animals, and the rate of patients
reporting a history of tick bite was 86,0%. On physical
examination, 96,4% of the patients had fever, 14,3% had
gum bleeding, and 17,9% had hematuria. Elevated AST-
ALT and thrombocytopenia were detected in all patients,
and leukopenia was detected in 93,0%. LDH elevation
was detected in 93,0% of the patients, CK elevation was
detected in 75,0%, and anemia was present in 35,7%. It
was observed that ribavirin treatment was started in 28,6%

of the patients, and death occurred in one patient (3,6%).

Conclusion: CCHF is an endemic disease that
maintains its importance in our country and is reported
from almost every region. In our region, it also shows
seasonal characteristics and is seen sporadically. CCHF
should be considered in the differential diagnosis in
patients with leukopenia and thrombocytopenia who
live in rural areas or have a history of traveling to rural
areas in spring and summer and present with complaints

of fever and fatigue.

Key Words: Crimean-Congo Hemorrhagic Fever,

fever, thrombocytopenia

GIRIS

Kinm-Kongo Kanamali Atesi (KKKA), keneler
tarafindan bulasan, ates ve kanama ile karakterize
zoonotik bir hastaliktir (1). ilk olarak 1944 yilinda
Kinm’da Sovyet askerlerinde tanmimlanmis ve Kirim
atesi olarak adlandinlmistir. 1956 yilinda Kongo’da
benzer semptomlara sahip bir cocuktan viriis izole
edilmis ve Kongo virusu olarak adlandintmistir.
Her iki hastaliga da neden olan ajanin, daha sonra
KKKA viriisii olarak adlandinlan ayni viriis oldugu
gosterilmistir. Hastaligin ana vektori Hyalomma cinsi
kenelerdir ve birincil bulasma yolu kene 1singidir (2).
KKKA virisii oncelikle Ixodes familyasindan Hyalomma
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cinsi keneler, ozellikle Hyalomma marginatum
yoluyla bulasir (3). En yaygin rezervuarlar, yetiskin
keneler tarafindan enfekte edilen evcil hayvanlardir
(koyun, keci, sigir ve domuz). KKKA, keneler, enfekte
hayvanlarin kan veya diger viicut sivilan ile dogrudan
temas, nozokomiyal bulasma ve dikey bulasma yoluyla
bulasir. Klinik belirtiler, subklinik hastaliktan, kanama
ve coklu organ yetmezligi ile akut enfeksiyona kadar
degisir (4,5). KKKA'nin klinik belirtileri arasinda ani
baslayan ates, bas agnsi, halsizlik, miyalji, bogaz
agnsi, bas donmesi, konjunktivit, fotofobi, karin
agrisi, bulanti ve kusma goriilebilir (2,4,6) Oliim
oram lilkeler arasinda degismekle birlikte, endemik

ulkelerde yaklasik % 4 ile 20°dir (7-12).



KKKA
degisen tarimsal uygulamalar, iklim degisikligi, evcil

salginlarinin  olas1 nedenleri arasinda
hayvanlarin hareketi, gocmen kuslar, artan duyarl
hayvan sayisi ve artan kene poptulasyonlari sayilabilir
(2). Hastalik Uilkemizde ilk olarak 2002 yilinda
gorulmustiur. KKKA, llkemizde her yil ilkbahar ve
yaz aylarinda ortaya c¢ikan endemik bir zoonozdur ve
bildirimi zorunlu bir hastatiktir. 2002 ile 2018 yillan
arasinda Turkiye’de Saglik Bakanligi’na 11041 vaka
% 4-5’tir (13). Kitahya
ilinde ilk laboratuvar sonuclariyla dogrulanmis KKKA

bildirilmistir, olum oram

olgusu 2006 yilinda saptanmistir (14). Bu calismada
1 Ocak 2009 tarihinden 31 Aralik 2020’ye kadar
ilimizdeki KKKA tanisiyla takip ettigimiz hastalara ait
epidemiyolojik, klinik ve laboratuvar ozelliklerinin
retrospektif olarak incelenmesi amaclanmistir.

GEREC ve YONTEM

1 Ocak 2009- 31 Aralik 2020 tarihleri arasinda
yatarak izlenen Ters Transkriptaz-Polimeraz Zincir
(RT-PCR) ve ELISA ile KKKA tanisi
dogrulanan hastalara ait kayitlar retrospektif olarak

reaksiyonu

irdelendi. KKKA hastalarinin epidemiyolojik, klinik
ve laboratuvar bulgular, tedaviler ve klinik seyir
not edildi. Calisma icin lokal etik komiteden onay
alind. Verilerin ozetlenmesinde, kategorik yapida

olan degiskenler say1 ve yiizde olarak sunulmustur.
Kategorik degiskenlerin analizinde Ki-kare testi
kullamlmistir. Tim analizler, SPSS version 22 paket
programi (SPSS inc., Chicago, IL, USA) ile yapilmistir.
istatistiksel anlamliik diizeyi p<0,05 olarak kabul
edilmistir.

Bu calisma, Kiitahya Saglik Bilimleri Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’nun
onay1 ile gerceklestirilmistir (Tarih:28.04.2021, Karar
no: 2021/08-01).

BULGULAR

Calisma donemi boyunca toplam 28 hasta takip
edilmis olup, bunlarin 18 (%64,0)’i kadin idi. Hastalarin
yas ortalamasi
Hastalarin 23 (%82,0)’u kirsal bolgede yasamaktayd.
Meslekler incelendiginde %93,0’uUniin ciftcilik ve

48,1+14,3 yil olarak hesaplandi.

hayvancilikla ugrastig tespit edildi. Tlim basvurularin
ilkbahar ve yaz aylarinda gerceklestigi gozlemlendi.
Hastalarda kene cikarma sonrasi sikayetlerin baslama
siresi ort 3,6+1,8 gilin, sikayetler basladiktan sonra
hastaneye basvuru siresi 3,1+1,64 gundu. En sik
goriilen sikayet %96,4 ile ates ve halsizlikti. Hastalarin
%82,0’sinde hayvanlarla temas oOykusu vardi, kene
tutunmas1 oykusu belirten hasta oram %86,0 idi.
Hastalarin yillara gore dagilimi Sekil 1’de verilmistir.

n
2
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Sekil 1. Yillara gore Kiitahya’da goriilen KKKA olgularinin dagilim
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Fizik muayenede hastalarin %96,4’Unde ates,
%53,6’sinda makulopapliler ras, %18,0’inde hematuri,
%14,3’linde dis eti kanamasi, %17,9’unda hematdri,
%7,0’sinde ekimoz, vajinal

kanama, epistaksis

ve gastrointestinal sistem kanama bulgulan

mevcuttu. Hastalarin timiinde AST-ALT yiiksekligi
ve trombositopeni mevcuttu. Hastalarin %93,0’linde
LDH, %75,0’inde CK yiiksekligi saptandi. Lokopeni
%93,0’linde, %35,7’sinde

hastalarin anemi ise

mevcuttu.  Kayitlar incelendiginde, hastalarin
%28,6’sina  ribavirin  tedavisi baslandig1  tespit
edilmistir. Takip surecinde hastalarin %43,0’lne

trombosit suspansiyonu, %25,0’ine taze donmus
plazma ve %7,0’sine eritrosit siispansiyonu verildigi,
bir hastada (%3,6) olum gerceklestigi tespit edildi.
Hastalara ait epidemiyolojik, klinik ve laboratuvar

bulgular1 Tablo 1 ve Tablo 2’de verilmistir.

Tablo 1. KKKA tanisi ile izlenen hastalara ait epidemiyolojik ve klinik ozellikler

Karakteristik n (%)
Cinsiyet

Erkek 10 (35,7)
Kadin 18 (64,3)
Yas 48,1+14,3
Meslek

Ciftci 7 (25)
Hayvancilikla ugras 3(10,7)
Ciftcilik ve hayvancilik 16 (57,1)
Ogrenci 1(3,6)
Saglik calisant 1(3,6)
Hastaligin goriildiigii ay

Nisan 2 (7,1)
Mayis 6 (21,4)
Haziran 9 (32,1)
Temmuz 11 (39,3)
Basvuru anindaki sikayetler

Ates 27 (96,4)
Bas agrisi 19 (67,9)
Viicut agrisi 24 (85,7)
Halsizlik 27(96,4)
Bulant1 19(67,9)
Kusma 14(50)
ishal 10(35,7)
Karin agrisi 10 (35,7)
Dokiinti 14 (50)
Kanama 6 (21,4)
Kene tutunma oykdsu 24(85,7)
Hayvanlarla temas 23(82,1)
Son 2 hafta icinde kirsal bolgeye seyahat 4(14,3)
Kirsal bolgede yasama 23(82,1)
Fizik muayene bulgulan

Ates 27(96,4)
Biling bozuklugu 3(10,7)
Dis eti kanamasi 4(14,3)
Hipo/hipertansiyon 8(28,6)
Tasikardi 9(32,1)
Epistaksis 2(7,1)
Splenomegali 5(17,9)
Ekimoz 2(7,1)
Hematdiri 5(17,9)
Makulopapuler ras 15(53,6)
Vajinal kanama 2(7,1)
GIS kanama 2(7,1)
Hastanede yatis gunii 8,3+2,7
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Tablo 2. KKKA tamisi ile izlenen hastalarin basvuru anindaki laboratuvar bulgular

Laboratuvar degeri

Ort+standart sapma

Beyaz kire 2640,7+£1151,7
Trombosit 71392,8+28393,1
Hemoglobin 12,8+2,0
AST 226,3+228,0
ALT 114,6+91,7
LDH 608,1+399.9
CK 329,6+326;4
aPTT 36,9+10,4
INR 12,8+2,0
CRP 24,2+47,6
TARTISMA Tarim iscileri, kirsal kesimde hayvancilikla

Keneler, nispeten sicak, kuru habitatlarda en
kolay sekilde hayatta kalmaktadir. liman bir kis
mevsiminin ardindan azalan yagis nedeniyle kene
yogunlugu belirgin sekilde artar; bu kosullar artan
insan KKKA vakalan ile iliskili bulunmustur (2,15,16)
Kitahya ilinde kene tirlerini inceleyen bir calismada
Hyalomma aylan

arasinda goriildigl bildirilmistir (17). Ulkemizde

marginatum  Nisan-Temmuz

yapilan calismalarda kene tutunma vakalarinin ve
KKKA vakalarinin incelendigi calismalarda o6zellikle
yaz aylarinda vaka sayilarinin artis gosterdigi
belirtilmektedir (18-22). Acil servise kene tutunmasi
ile basvuran vakalarin incelendigi bir calismada 8
aylik bir donem (Mart-Ekim) icinde en cok vakanin
Mayis- Temmuz doneminde goriildiigl bildirilmistir
(18). Citil ve ark.nin calismalarinda, kene tutunmasi
nedeniyle acil servise basvuran vakalarin en yogun
oldugu aylarin Nisan-Temmuz oldugu bildirilmistir
(19). Korkmaz ve ark.nin calismasinda ise kene
tutunma vakalarinin en sik goriildiigli donem Haziran
ve Temmuz aylandir (22). Calismamizda da benzer
sekilde, KKKA tanmili hastalarin hastaneye basvuru
yaptig1 donemler en sik ilkbahar ve yaz mevsimleri

olarak tespit edilmistir.

ugrasanlar, mezbaha iscileri, veterinerler, avcilar,
askerler, saglik calisanlarn ve endemik bolgelere
seyahat edenler KKKA virlis enfeksiyonu acisindan
risk altindadir (2). Calismamizda KKKA vakalarinin
%92,3’Uniin tanm ve hayvancilikla ugrasi mevcuttu
ve %96,4’unun kirsal kesimde yasama veya son 2
hafta icinde kirsal alana ziyaret oykusi mevcuttu.
Benzer sekilde Kadanali ve ark.nin calismasinda
KKKA vakalarinin  %93,6’sin1n,
nin calismasinda tim olgularin ve Tartar ve ark.

Gunaydin ve ark.

nin calismasinda ise %98,4’Unun kirsal alanda
yasadig1 tespit edilmistir (21,23,24). Ozkurt ve ark.
nin calismasinda ise kirsal alanda yasamak ve kene
1sirmasi, KKKA icin bagimsiz risk faktorleri olarak
belirlenmistir (20). Calismamizda da benzer sekilde,
KKKA vakalarinin %85,7’sinde kene tutunma oykusu
mevcuttu. 1800’den fazla KKKA vakasin iceren bir
epidemiyolojik calismada, hastalarin %69,0’u kene
1511181 veya kene temasi 6ykiisli, %62,0’si hayvanlarla
yakin temas ve %10,0’u hayvan vicut sivilan veya
dokusu ile dogrudan temas oOykisl bildirmistir (4).
Calismamizda kadin hastalarin sayis1 erkeklerden
fazladir, kirsal alanda kadinlarin yaygin olarak
tarimla ugrasmasi ve bu nedenle de ciftlik hayvanlan

ile yakin temasinin erkeklerden fazla olabilmesinin
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buna neden oldugu

kulucka siiresi 1 ila 13 giin arasinda degisir; viral yiik

distinilmistir.  Hastaligin
ve bulasma tipi ile iliskilidir. Kene 1singindan sonraki
kulucka suresi bir ile U¢ giin; kan ve vicut sivilan
ile temas1 takiben inkiuibasyon siresi uUc ile yedi
glindir (25,26). Calismamizda kene temasi sonrasi
3,6+1,8
gundir, benzer olarak yapilan calismalarda kene

sikayetlerin baslama suresi ortalamasi
temas1 sonras1 semptomlarin ortaya ¢cikmasina kadar
gecen sure 4 giin olarak bulunmustur (20,21).

Ani baslayan ates, bas agrisi, yaygin kas agrisi,
halsizlik, istahsizlik, karin agrisi, bulanti, kusma
ve bilin¢ degisikligi goriilen sikayetler arasindadir.
Yine burun ve dis eti kanamalari, gastrointestinal,
genitoliriner, akciger ve beyin kanamalar goriilebilir.
Agir seyreden vakalarda hastaligin ileri evrelerinde
akciger, karaciger ve kalp yetmezligi, hemodinamik
instabilite, sok, dissemine intravaskiiler koagulasyon
ve olum gorulir (27). Akyol ve ark calismasinda
KKKA vakalarinin tumiinde ates, halsizlik gorulmius,
vakalarin %56,2’sinde kanama saptanmistir (28).
Ruhsar ve ark calismasinda ise yorgunluk, ates,
miyalji, bas agrisi, bulant1 en sik goriilen sikayetler
olarak saptanmis, hastalarin %23,0’Unde kanama
bulgular (29).
calismamizda ates, halsizlik,
agnsi, bulant en sik goriilen sikayetler arasinda yer

saptanmistir Benzer sekilde

viicut agnsi, bas

almistir. Kanama bulgulan ise vakalarin %21,4’tnde
saptanmistir.  KKKA hastalarinda gorilen en sik

sikayetler nonspesifik ozellikte olup, ozellikle
endemik bolgelerde mevsimsel 6zelik de gozonunde
bulundurularak KKKA ayirici tamda dusunulmeli,
epidemiyolojik oykii ve laboratuvar bu taniya yonelik
olarak da irdelenmelidir.

KKKA hastalarinda kanama, yapim eksikligi, yikim
fazlaligi, hemofagositoza bagli trombositopeni ve
l6kopeni gorilur, kanama olan vakalarda fibrin yikim
Uriinleri artar. Hastalikta karaciger tutulumuna bagh
PT, aPTT, INR uzar, AST, ALT, LDH yiiksekligi, kas

tutulumuna bagli CK ve AST yiikseklik goriiliir, prerenal
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azotemi, solunum yetmezligine bagli hipoksi ve
asidoz yine gorulebilen laboratuvar anormallikleridir
(27). Calismamizda KKKA vakalarinda en sik saptanan
laboratuvar anormallikleri lokopeni, trombositopeni,
AST-ALT, LDH ve CKyiiksekligidir. Benzer olarak yapilan
calismalarda da en sik lokopeni, trombositopeni, AST,
ALT, LDH ve CK yiiksekligi tespit edilmistir ( 4, 20,
29). Yapilan bir calismada KKKA vakalarinda AST, ALT,
ALP, LDH ve CRP seviyeleri olum gelisen vakalarda
olum gelismeyenlere gore daha yuksek; INR ve aPTT
daha uzun ve ortalama trombosit sayis1 daha dusiik
olarak saptanmistir ( p<0,05) (30).

Hastaligin 0zgiil bir tedavisi olmayip, temel
yaklasim destek tedavidir. Klinik ve laboratuvar

bulgularina gore trombosit slspansiyonu, taze
donmus plazma, tam kan verilmesi gerekebilir, agir
vakalarda solunum, dolasim, beslenme destegi,
(21).

Calismamizda da hastalarin takibinde %43,0’Une

sivi-elektrolit dengesinin takibi gereklidir

trombosit suspansiyonu, %25,0’ine taze donmus
plazma, %7,0’sine eritrosit sispansiyonu verilmistir.
Tedavide kan urunleri ve sivi replasmani kullaniminin
yani sira antiviral olarak ribavirin kullanimi da
degerlendirilmelidir. ~ Ribavirin  invitro  olarak
KKKA virusiine karst en etkili ilactir. Gozlemsel
calismalarda etkili bulunmustur (31). Ozellikle erken
donemde verildiginde etkisi artmaktadir (31-33).
Biz de tum hastalarimiz i¢in ribavirin istemi yapmis
olmamiza ragmen ila¢ temininde yasanan sorunlar
ve gecikmeler nedeniyle hastalarimizin %28.6’sina
ribavirin verilebilmistir.

Sonuc olarak; KKKA ulkemizde onemini koruyan
endemik bir hastalik olup, neredeyse tum bolgelerden
bildirilmektedir. Bolgemizde de hastalik mevsimsel
ozellik gostermekte ve endemik olarak gortilmektedir.
Ozellikle ilkbahar ve yaz aylarinda, kirsal kesimde
yasayan ya da kirsal bolgeye seyahat oykisu bulunan;
ates ve halsizlik sikayetleri ile basvuran, lokopeni
ve trombositopeni saptanan hastalarda KKKA ayirici

tanida mutlaka goz ontinde bulundurulmalidir.
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Assessment of the relationship between fear of COVID-19 and
emotional eating behavior of healthcare professionals

irem Merve TURK!

, Esen YESIL'

ABSTRACT

Objective: Negative situations experienced
by healthcare professionals, such as the increased
workload, the anxiety of being infected and infecting
the individuals around them, have led to negative
emotions such as fear and stress. In this study, it was
aimed to evaluate the relationship between the fear
of Novel Coronavirus Disease (COVID-19) and emotional

eating behaviors of healthcare professionals.

Methods: This study was carried out between
01 June - 31 July 2022, with the participation of 200
volunteers, aged 19-64, work in a state hospital,
Turkey. Questionnaire consisting of questions to
define demographic information, health status, fear
of COVID-19 scale,

(EEQ) was applied to individuals and anthropometric

emotional eater questionnaire

measurements of individuals were taken.

Results: 62.0 % (n=132) of the participants were
diagnosed with COVID-19. Fear of COVID-19 scale scores
of participants who did not have COVID-19 were found to
be statistically significantly higher than those diagnosed

with COVID-19 (p<0.001). Fear of COVID-19 scale and EEQ

OZET

Amag: Saglik calisanlarinin is ylkiniin artmasi,
enfekte olma ve cevresindeki bireylere de bulastirma
endisesi gibi yasadigi olumsuz durumlar, korku ve
stres gibi olumsuz duygulann ortaya cikmasina neden
olmaktadir. Bu calismada saglik calisanlarinin Yeni
Koronaviriis Hastaligi (COVID-19) korkusu ile duygusal
arasindaki incelenmesi

yeme davranislan iliskinin

amaclanmistir.

Yontem: Bu calisma 01 Haziran - 31 Temmuz 2022
tarihleri arasinda Tirkiye’deki bir devlet hastanesinde
calisan 19-64 yas arast 200 gonullunin katiimiyla
gerceklestirilmistir. Katiimcilara demografik bilgilerini,
sagllk durumlarimm  ve beslenme aliskanliklarim
tammlamaya yonelik sorulardan olusan anket formu,
COVID-19 korkusu olcegi ve DYO (duygusal yeme
olcegi) uygulanarak bireylerin antropometrik olciimleri

alinmistir.

Bulgular: Katiimcilarin %62 (n=132)’si COVID-19
almistir.  COVID-19
COVID-19 korkusu oOlcegi puanlari COVID-19 tanisi

alanlara gore istatistiksel olarak anlamli

tanisi almayan katilimcilarin

diizeyde
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scores of female healthcare professionals were higher
than males (p=0.018; p=0.003). EEQ scores of those
diagnosed with COVID-19 and those who did not were
found to be similar (p>0.05). A low level, positive and
significant relationship was found between the fear of
COVID-19 scale and EEQ scores of healthcare professionals
who diagnosed with COVID-19 (r=0.288; p<0.001). A
moderate level, positive and significant relationship was
found between the fear of COVID-19 scale and EEQ scores
of healthcare professionals who did not diagnose with
COVID-19 (r=0.316; p=0.005). No significant correlation
was found between the fear of COVID-19 scale scores
and age and BMI (respectively r=0.083; p=0.244; r=0.136;
p=0.054). A positive and significant correlation was found
between the EEQ scores and body mass index (BMI)
values of all healthcare professionals participating in the
study (r=0.159; p=0.024).

Conclusion: A positive and significant relationship
was found between the fear of COVID-19 and EEQ scores
of all healthcare professionals participating in the
study. The fear of COVID-19 scale scores of healthcare
professionals who diagnosed with COVID-19 are higher

than those of healthcare professionals who did not.

Key Words: Fear of COVID-19, emotional eating,

fear

yiksek bulunmustur (p<0,001). Kadinlarin COVID-19
korkusu 6lcegi ve duygusal yeme puanlari erkeklerden
daha vyiksek belirlenmistir
p=0,003). COVID-19 tamsi alan ve almayanlarin DYO
0,237). COVID-19

tanms1 alan katilimcilarin COVID-19 korkusu odlcegi ile

(swrasiyla p=0,018 ve

puanlar benzer bulunmustur (p=

duygusal yeme puanlar arasinda dusiik duzeyde pozitif
iliski saptanmistir (r=0,288; p<0,001). COVID-19 tanisi
almayan katilimcilarin COVID-19 korkusu olcegi ile
duygusal yeme puanlar arasinda orta diizeyde pozitif
ve anlamli bir iliski bulunmustur (r=0,316; p=0,005).
COVID-19 korkusu olcegi puanlar ile yas ve beden
kiitle indeksi (BKi) arasinda anlamli bir iliski tespit
r=0,136;
p=0,054). Katiimcilarin DYO puanlan ile BKi degerleri

edilememistir (sirasiyla r=0,083; p=0,244;

arasinda pozitif yonli anlamli bir iliski tespit edilmistir
(r=0,159; p=0,024).

Sonug: Calismaya katilan tim saglik calisanlarinin

COVID-19 Korkusu olcegi puanlan ile duygusal
yeme puanlar1 arasinda pozitif ve anlamli bir iliski
bulunmustur. COVID-19 tanisi alan saglik calisanlarinin
COVID-19 korkusu olcegi puanlari daha yiiksek oldugu
tespit edilmistir.

Anahtar Kelimeler: COVID-19 korkusu, duygusal

yeme, korku

INTRODUCTION

Researches on emotional eating have focused
on the role of negative emotions, such as stress,
in explaining binge eating (1, 2). In a study, it was
reported that female college students believed that
the trigger of their emotional eating behaviors was
stress. It has been stated that higher stress levels are
associated with higher food consumption (3). Chronic
stress is associated with higher consumption of energy-
dense foods, which are high in sugar and fat (4).
Consuming certain foods might act as a distraction and
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therefore can be used to eliminate negative emotions
or improve mood (5). In the COVID-19 pandemic, the
combination of stress, anxiety and depression due
to this unprecedented situation also affected eating
behaviors (6). Studies have revealed that increased
emotional eating behavior is significantly and directly
related to negative emotions, and this is mediated
by fear of COVID-19 and fear-related depression
symptoms (7-9).

Fear is an adaptive defense mechanism that
includes various biological readiness processes to
respond to potentially threatening events such as



pandemics, which is a fundamental factor for survival
(10). Neurobiologically, significant progress has been
made in identifying fear mechanisms. Dysfunctions in
these fear mechanisms can lead to chronic psychiatric
disorders (11). Fear of contracting an illness can lead
to psychiatric disorders as well as negative coping
mechanisms. Having sufficient information about the
feared disease can alleviate this fear (12).

A survey study suggested that emotions have
different effects on the amount of food intake. In the
study, participants were asked to imagine themselves
in a number of emotional states and then reported
how much they would eat in these emotional states.
Higher food consumption has been reported during
boredom, depression, and fatigue. Lower food
consumption has been reported during fear, pain,
and tension (13). Pak et al. (7) reported that there
is no direct relationship between emotional eating
and fear of COVID-19, there is a positive relationship
between fear of COVID-19 and depression, and this
relationship between fear of COVID-19 and emotional
eating is mediated by depression.

Inthisstudy, itwasaimedtoevaluate therelationship
between the fear of COVID-19 and emotional eating
behaviors of healthcare professionals. In addition, it
was aimed to compare individuals with and without a
diagnosis of COVID-19 in terms of COVID-19 fear and
emotional eating behaviors.

MATERIAL and METHOD

Participants and procedure

This study was carried out between 01 June-31
July 2022, with the participation of 200 volunteers,
aged 19-64, work in Afyonkarahisar State Hospital.
Based on percentage measurement values related
to the methods to be studied in the literature, a 0.8
effect size, 80% power, and a 0.05 error margin were
used with G-POWER to determine a total sample
size of at least 180. Individuals who were previously
diagnosed with eating disorders, individuals who
follow a weight loss diet, pregnant and lactating

individuals were not included in the study. All the
information of the individuals included in the study
was obtained by using the face-to-face interview
technique by a dietician.

Anthropometric measurements
The height,
circumference measurements of the

body weight, waist and hip
individuals
were measured by the researcher and recorded on
the questionnaire. During the measurements, due
to the severe acute respiratory syndrome corona
virus-2 pandemic, necessary precautions were taken.
Body weight and height were measured and BMI was

calculated (14, 15).

Fear of COVID-19 scale

In this study, the fear of COVID-19 scale was
used to measure the level of fear of COVID-19 in
healthcare professionals. This scale was developed by
Ahorsu et al. (16) to measure the COVID-19-induced
fear levels of individuals. The Turkish validity and
reliability study of this scale was made by Ladikli et
al. (17). Their items of the scale were created based
on a comprehensive review of existing scales on fear,
expert assessments, and participant interviews. The
scale has a single factor structure and consists of
seven Likert-type (1 = strongly disagree; 5 = strongly
agree) items. There is no reversed item in the scale.
The internal consistency of the scale was 0.82 and the
test-retest reliability was 0.72. A high score from the
scale indicates a high fear of COVID-19 (17).

Emotional eater questionnaire

The emotional eater questionnaire was developed
by Garaulet et al. (18). The questionnaire consists
of 10 items and three sub-dimensions (disinhibition,
type of food, guilt) and the questions are on a Likert-
type scale with 4 options (“0” Never, “1” Sometimes,
“2” Generally and “3” Always) is answered. There is
no reverse item in the scale. The lowest “0” and the
highest “30” points are taken from the scale. High
scores from the scale indicate a high level of emotional
eating behavior (19). In the exploratory factor
analysis applied to examine the construct validity in
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the development study of the questionnaire; Three
factors, namely disinhibition, type of food, and
guilt, explaining 60.4% of the total variance were
obtained. The internal consistency coefficients of
the questionnaire were 0.77 for the dimension of
disinhibition, 0.66 for the type of food dimension,
and 0.61 for guilt dimension. In the questionnaire,
score between 0-5 defined as non-emotional eater.
Score between 6-10 defined as low emotional eater.
Score between 11-20 defined as emotional eater.
Score between 21-30 defined as very emotional eater.

The validity and reliability study of the Turkish
translation of the scale was made by Arslantas et
al. (19). The Cronbach’s alpha internal consistency
coefficient of the questionnaire was calculated as
0.84 (95% CI=0.82-0.86) (19).
Statistical analysis

The data collected during the research were
recorded for analysis in the Statistical Package
for the Social Sciences (IBM SPSS Statistics 22)
program. Continuous variables obtained from the
questionnaires were expressed as mean (X)), standard
deviation (SD), and categorical variables as numbers
(n) and percentage (%). The conformity of the data
to the normal distribution was analyzed according
to the skewness and kurtosis values. Independent

Table 1. The demographic characteristics of the participants

groups t-test was used to analyze the significance
between two groups in the data suitable for normal
distribution, and one-way analysis of variance
(ANOVA) test was used to analyze the significance
between more than two groups. Pearson correlation
test was used for normally distributed data to analyze
the correlation between numerical measurements.
The statistical significance level in the tests was
evaluated as p<0.05.

This  study approved by
University Institutional Review Board and Ethics
Committee (Date:25.05.2022 Number
:E-85878037-604.01.02-131488) supported
by Baskent University Research Fund (Project no:
KA22/101).

was Baskent
and
and

RESULTS

66.0% (132) of healthcare professionals were
female; 34.0% (68) were male. 76.5% (153) of
the participants stated that they are married
and 23.5% (47) are single/divorced. 84.0% (168)
of the healthcare professionals have bachelor’s
degree, 8.5% (17) have postgraduate degree
and 7.5% (15) have high school degree (Table 1).

Person (n=200)

Age (£SD) year 40.0+9.21

n %
Sex
Female 132 66.0
Male 68 34.0
Marital Status
Married 153 76.5
Single/divorced 47 23.5
Educational Status
High School 15 7.5
Bachelor’s Degree 168 84.0
Postgraduate Degree 17 8.5
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Table 1 (cont.). The demographic characteristics of the participants

Person (n=200)

Age (+SD) year 40.0+9.21

n %
Sex
Profession
Doctor 6 3.0
Nurse 123 61.5
Healthcare Technician 57 28.5
Others (Medical secretary, Administrative staff) 14 7.0
Income Status
Income less than expenses 57 28.5
Income equals expenses 106 53.0
Income more than expenses 37 18.5

Living Environment

Alone 23 11.5
With spouse 23 11.5
With spouse and children 128 64.0
With parents and/or grandparents 15 7.5
Others (With children, with roommate) 11 5.5
Smoking Habits
Yes 72 36.0
No 128 64.0
Amount
+SD (pieces/day) 13.946.46
Alcohol Consumption Habits
Yes 17 8.5
No 183 91.5
Amount
+SD (ml/week) 207.6+250.46
Diagnosed with COVID-19
Yes 124 62.0
No 76 38.0
Chronic Diseases
Yes 55 27.5
No 145 72.5
Chronic Diseases*
Diabetes 18 32.7
Hypertension 18 32.7
Chronic Respiratory Diseases (COPD, Asthma etc,) 10 18.2
Hypothyroidism 8 14.5

Others (Familial Mediterranean Fever, Ankylosing Spondylitis, Lipid Storage

Myopathy, Gastric Cancer, Rheumatism, Sjogren’s Syndrome) 18 D
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Table 1 (cont.). The demographic characteristics of the participants

Person (n=200)

Age (+SD) year 40.0+9.21
n %

Sex

Vitamin/Mineral Consumption

Yes 31 15.5
No 169 84.5
Frequency of Consumption

Daily 6 19.4
5-6 times per week 1 3.2
3-4 times per week 5 16.1
1-2 times per week 14 45.2
2 times per month 1 3.2
Once in a month 4 12.9
Supplements

Multivitamin 10 32.3
Vitamin C 7 22.6
Vitamin D 14 45.2
*P.S. = Participants selected more than one option

A significant difference was found between the had higher EEQ scores (p=0.003) (Table 3).

fear of COVID-19 scale scores of healthcare workers
who diagnosed COVID-19 (13.5+5.56) and those who
did not (16.8+7.51) (p<0.001). The fear of COVID-19
scale scores of healthcare professionals who diagnosed
with COVID-19 did not show a significant difference
according to BMI groups and chronic disease status
(p=0.165). However, it showed that female healthcare
professionals who diagnosed with COVID-19 have
higher fear of COVID-19 scale scores than males
(p=0.026). The fear of COVID-19 scale scores of female
healthcare professionals were significantly higher than
those of their male counterparts (p = 0.018) (Table 2).

No significant difference was found between
the EEQ scores of healthcare professionals who
diagnosed with COVID-19 (10.9+6.33) and those who
did not (9.9+£5.79) (p=0.237). It was observed that
female healthcare professionals who diagnosed with
COVID-19 had higher EEQ scores (p=0.012). It was
observed that all female healthcare professionals
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A positive and significant relationship was found
between the fear of COVID-19 scale and EEQ scores
of healthcare professionals who diagnosed with
COVID-19 (r=0.288; p<0.001). A positive and significant
relationship was found between the fear of COVID-19
scale and EEQ scores of healthcare professionals
who did not diagnose with COVID-19 (r=0.316;
p=0.005). No significant correlation was found
between the fear of COVID-19 scale and age and BMI
(respectively r=0.083; p=0.244; r=0.136; p=0.054).
A positive and significant relationship was found
between the fear of COVID-19 scale and EEQ scores
of all healthcare professionals (r=0.264; p=0.005). A
significant correlation was found between the EEQ
scores and BMI values of healthcare professionals
who did not diagnose with COVID-19 (r=0.227;
p=0.048). A positive and significant relationship was
found between the EEQ scores and BMI values of all
health professionals (r=0.159; p=0.024) (Table 4).



Table 2. Comparison of fear of COVID-19 scale scores in terms of some demographic characteristics of individuals according

to their COVID-19 status

Diagnosed with COVID-19 Did not diagnose with COVID-19 Total
Fear of COVID-19 scale (n=124) (n=76) (n=200)
scores x+SD x+SD x+SD
BMI
Underweight 17.5+14.84 13.549.19 15.5+£10.34
Normal Weight 13.7+5.53 15.9+7.11 14.5+6.19
Overweight 12.5+4.53 17.1£7.19 13.9+5.81
Obese 15.5+7.05 17.8+8.47 16.8+7.87
p° 0.165 0.751 0.133
Chronic Diseases
Yes 14.3+5.81 17.7+7.85 15.8+6.95
No 13.2+5.49 16.3+7.38 14.3+6.37
P2 0.348 0.473 0.142
Sex
Female 14.2+5.70 17.7+6.90 15.5+6.36
Male 11.9+4.97 15.1+8.34 13.26.71
B3 *0.026 0.145 *0.018

*: p<0.05, BMI: Body Mass Index, a: Independent Groups t-Test, b: One-Way ANOVA

Table 3. Comparison of individuals’ EEQ scores in terms of some demographic characteristics according to their COVID-19 status

Diagnosed with COVID-19 Did not diagnose with COVID-19 Total

EEQ scores (n=124) (n=76) (n=200)
x+SD x+SD x+SD

BMI
Underweight 7.0£5.65 8.0+2.82 7.5£3.69
Normal Weight 10.316.19 8.615.67 9.7+6.03
Overweight 11.1£5.62 10.2+6.26 10.9+5.79
Obese 12.418.61 11.2+5.59 11.7+7.00
p° 0.521 0.441 0.249
Chronic Diseases
Yes 11.0£6.30 11.2+6.05 11.1£6.13
No 10.9+6.38 9.2+5.61 10.3+6.15
p? 0.922 0.162 0.412
Sex
Female 11.9+6.53 10.66.15 11.4+6.40
Male 8.9+5.43 8.6+4.95 8.7+5.20
oF *0.012 0.136 *0.003

*: p<0.05, BMI: Body Mass Index, a:

Independent Groups t-Test, b: One-Way ANOVA
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Table 4. The relationship between the fear of COVID-19 scale and the EEQ according to individuals’ COVID-19 Status

Fear of COVID-19 Scale

Emotional Eater Questionnaire

Diagnosed with Sl Diagnosed with Did not
COVID-19 diagnose with Total COVID-19 diagnose with Total
(n=124) COVID-19 (n=200) (n=124) COVID-19 (n=200)
_ (n=76) ) (n=76)
r P r o] r P r p r p r p
Fear of
COVID-19 scale 0.288 *0.001 0.316 *0.005 0.264 *0.000
Emotional eater ;55 49001 0316 *0.005 0.264 *0.000
questionnaire
Age (years) 0.011 0.905 0.073 0.865 0.083 0.244 -0.113 0.212 -0.020  0.865 -0.100  0.158
BMI (kg/m?) 0.045 0.616 0.175 0.131 0.136 0.054 0.137 0.131 0.227 *0.048 0.159 *0.024

BMI: Body Mass Index, *: p<0.05, r=Pearson Correlation

DISCUSSION

Negative emotions are associated with emotional
eating. An increase in negative emotions causes an
increase in emotional eating (9). The increase in
negative emotions triggers emotional eating and
causes the individual to view eating as a temporary
distraction and emotional relief. This momentary
sense of relief after eating alters the individual’s
ability to learn and apply adaptive strategies to cope
with negative emotions in the long run, which may
lead to the continuation of the emotional eating cycle
(20). Studies show that COVID-19 causes negative
emotions such as stress, fear, and depression, and
these negative emotions mediate the relationship
between COVID-19 and emotional eating (7, 9).

Consumption of supplements has increased
during the pandemic. Although most individuals
state that they take supplements to strengthen their
immune system, it is known that the supplements
used do not prevent COVID-19. However, it has
been stated that the use of vitamin D, vitamin C,
zinc and selenium supplements may be beneficial,
especially in those diagnosed with malnutrition and
those with upper respiratory tract infections (21). In
this study, 15.5% of healthcare professionals stated
that they use vitamins/minerals. Considering the
supplements, 32.3% of the vitamin/mineral users
use multivitamins, 22.6% use vitamin C and 45.2%
use vitamin D (Table 1). Using vitamin D supplements
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reduces the risk of infection in viral diseases such as
COVID-19 (22). The reason why 45.2% of healthcare
professionals who use supplements prefer vitamin D
supplements may be their awareness of this issue.

Extraordinary situations such as pandemics can
cause fear in many people. This fear has caused
individuals to commit suicide because they think they
have COVID-19. Autopsy reports were examined in
studies, and COVID-19 was not found in individuals who
committed suicide due to this disease (23, 24). There
is a positive relationship between fear, depression,
anxiety and stress (23). In this study, a significant
difference was found between the COVID-19 Fear
scale scores of healthcare workers who diagnosed
with COVID-19 and those who did not (p<0.001)
(Table 2). Healthcare professionals who did not
diagnose with COVID-19 have more fear of COVID-19
than healthcare professionals who diagnosed with
COVID-19. It is thought that reasons such as the feeling
of uncertainty, excessive exposure to media, and the
anxiety caused by the news about COVID-19 may
be related to the higher scale scores of healthcare
professionals who did not diagnosed with COVID-19.

In studies conducted with the Fear of COVID-19
Scale, it was observed that females scored higher on
the scale than males, that is, their fear of COVID-19
was higher (25-27). Similarly, in this study, female
healthcare professionals had higher fear of COVID-19
scale scores than males (p=0.018) (Table 2). Women
work under intense stress have difficulty in balancing



their home and work life due to their traditional
roles in society. In addition to the fact that this
situation is related to the issue of gender inequality,
it is thought that the increase in female employment
in recent years may cause negative emotions
such as fear and stress to be felt more intensely.

In a study, it was observed that women were
more prone to emotional eating than men (28).
Similarly, in this study, it was observed that the
EEQ scores of female healthcare professionals were
higher (p=0.003) (Table 3). Although individuals
who diagnosed with COVID-19 had a slightly higher
EEQ scores than individuals who did not diagnose
with COVID-19, no significant difference was found
between these scores (p>0.05). The effects of
negative emotions such as fear and stress on eating
behavior have been shown in many studies (1, 2, 7). It
is an important limitation of the study that individuals
with asymptomatic progressing COVID-19 disease are
considered as not having the disease in this study. The
fact that the statistical difference between the groups
was not significant may be related to this situation.

In a study, Geliebter and Aversa (29) observed that
individuals with high BMI values tend to emotional eat
more when they are in negative emotions compared
to individuals with normal and low BMI values. In
another study, a positive and significant relationship
was found between BMI and emotional eating (30).
In this study, a positive and significant relationship
was found between EEQ scores and BMI values of all
healthcare professionals (r=0.159; p=0.024) (Table 4).

In a study conducted in Tirkiye, a positive
relationship was found between fear of COVID-19

ETHICS COMMITTEE APPROVAL

and emotional eating (7). No direct link has been
found between fear of COVID-19 and emotional
eating. However, it has been observed that there is a
direct link between negative emotions and emotional
eating. Fear is an emotion that can cause negative
emotions such as depression. Negative emotions are
also thought to mediate the relationship between
fear of COVID-19 and emotional eating (7, 9). In this
study, a positive and significant relationship was
found between the COVID-19 fear scale and EEQ
scores of all healthcare professionals participating
in the study (r=0.264; p=0.005) (Table 4).

This study has some limitations. The easing of
the COVID-19 pandemic and the reduced uncertainty
faced by healthcare professionals compared to the
early months of the pandemic may have led to a
decrease in the number of individuals experiencing
fear. On the other hand, cases that progressed
asymptomatically were accepted as individuals
who did not have the disease in this study.

In conclusion, a positive relationship was found
between fear of COVID-19 and emotional eating
behavior. The fear of COVID-19 scale scores of
healthcare professionals who diagnosed with COVID-19
were higher than those of workers who did not
diagnosed. Female healthcare professionals scored
higher on the fear of COVID-19 scale and the EEQ. A
positive and significant relationship was found between
the fear of COVID-19 and EEQ scores of all healthcare
professionals participating in the study. More studies
are needed to evaluate the relationship and mediating
mechanisms between fear and emotional eating.
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Yogun bakim iinitelerinde yatan hastalarin klinik orneklerinden
izole edilen Candida tiirlerinin dagiliminin degerlendirilmesi

Hacer Ozlem KALAYCI' , Mustafa Kerem CALGIN'

OZET

Amag: Yogun bakim Unitelerinde yatan hastalarda
Candida tiirlerine bagli enfeksiyonlar 6nemli bir mortalite
ve morbidite nedenidir. Yogun Bakim Unitelerinde siklikla
rastlanan Candida tiri Candida albicans olmasina
ragmen son zamanlarda diger Candida tirlerinin
sikiginda da artis dikkat cekmektedir. Bu calismada,
hastanemizin Yogun Bakim Unitelerinde yatan hastalarin
cesitli klinik orneklerinden izole edilen Candida
tlrlerinin dagiiminin retrospektif olarak incelenmesi
ile epidemiyolojik verilere ve ampirik antifungal tedavi

secimine katki saglamak amaclanmistir.

Yontem: Calismada 01 Mayis 2021 - 30 Agustos 2023
tarihleri arasinda hastanemiz Yogun Bakim Unitelerinde
izole

yatan hastalarin cesitli kiltir orneklerinden

edilen Candida tirleri irdelenmistir. Kan ornekleri
otomatize kan kiiltiir cihazinda (BACTEC 9120, ABD) 5
glin inkiibe edilmistir. Pozitif sinyal veren kan kultiri
ornekleri ve diger klinik ornekler koyun kanli agar ve

EMB agar besiyerlerine ekilmistir. Besiyerlerinde ureyen

ABSTRACT

Objective: Infections due to Candida species
are an important cause of mortality and morbidity in
patients hospitalized in intensive care units. Although
C. albicans is the most frequently encountered Candida
species in Intensive Care Units, the frequency of other
Candida species has recently increased. In this study, we
aimed to contribute to epidemiologic data and empirical
antifungal treatment selection by retrospectively
analyzing the distribution of Candida species isolated
from various clinical specimens of patients hospitalized

in the Intensive Care Units of our hospital.

Methods: In the study, Candida isolated from
various culture samples of patients hospitalized in the
Intensive Care Units of our hospital between 01 May
2021 - 30 August 2023 were examined. Blood samples
were incubated in an automated blood culture device
(BACTEC 9120, USA) for 5 days. Blood culture samples
with positive signals and other clinical specimens were

inoculated on sheep blood agar and EMB agar media.

maya izolatlarinin tanimlanmas1 Phoenix otomatize  The yeast isolates grown on the media were identified
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identifikasyon sistemi (BD, Sparks, ABD) kullanilarak
yapilmistir.

Bulgular: Toplam 464 Candida Uremesi tespit
edilmistir. Hastalarin %49,1’i C. albicans, %50,9’u ise
non-albicans Candida olarak tespit edilmistir. Non-
albicans Candida’larin %31,5’i C. tropicalis, %10,3’u C.
parapsiosis ve %9,1’i C. glabrata olarak belirlenmistir.
idrar kiiltiirlerinden izole edilen baslica candida; C.
albicans %45,9 iken, BAL Kkiilturlerinin %57,7’sinden,
kan kilturlerinin ise %43,3’linden C. albicans izole
edilmistir. Yara suruntisu kulturlerinin hepsinden C.
albicans izole edilmistir. C. albicans kadin hastalarin
%51,6’sinda, erkek hastalarin %45,5’inde; C. tropicalis
kadin hastalarin %27,8’inde, erkek hastalarin %36,9’unda
izlenmistir.

Sonug: Yogun Bakim Unitelerinde Kkarsilasilan
kandida enfeksiyonlarinin en sik nedenleri C. albicans
iken, nonalbicans turlerinin toplam1 C. albicans’dan
fazla tespit edildi. Nonalbicans Candida tiirleri icinde
en sk izole edilen tir ise C. tropicalis olmustur.
Yogun bakim (nitelerinde yatan hastalarda Candida
enfeksiyonlarimin  tiir dagiliminin  belirlenmesi hem
ampirik antifungal tedavinin planlanmasina hem de
secilecek tedavi protokolii ile mortalite ve morbiditenin

azalmasina katkida bulunacagini diisinmekteyiz.

Anahtar Kelimeler: Yogun bakim Unitesi, Candida

turleri, C. albicans

using the Phoenix automated identification system (BD,
Sparks, USA).

Results: A total of 464 Candida growths were
identified. Among these, 49.1% were C. albicans
and 50.9% were non-albicans Candida. Of the non-
albicans Candida, 31.5% were C. tropicalis, 10.3% were
C. parapsiosis and 9.1% were C. glabrata. While C.
albicans was the main candida isolated from urine
cultures (45.9%), C. albicans was isolated from 57.7%
of BAL cultures and 43.3% of blood cultures. C. albicans
was isolated from all wound swab cultures. C. albicans
was isolated in 51.6% of female patients and 45.5% of
male patients; C. tropicalis was isolated in 27.8% of
female patients and 36.9% of male patients.

Conclusion: While C. albicans was the most
common cause of Candida infections encountered in
Intensive Care Units, the total number of nonalbicans
albicans . The most

Candida

species was higher than C.

frequently isolated nonalbicans species

was C. tropicalis. We think that determining the
species distribution of Candida infections in patients
hospitalized in intensive care units will contribute to
both the planning of empirical antifungal treatment
and the reduction of mortality and morbidity with the

selected treatment protocol.

Key Words: Intensive care unit, Candida species,

C. albicans

GIRIS

Yogun Bakim Uniteleri (YBU)’nde hayati tehdit
de Candida
turleridir (1). C. albicans, Candida turleri icinde ilk

eden enfeksiyon etkenlerinden biri

sirada yer almasina ragmen son yillarda diger Candida
turlerinin sikhiginda artis karsimiza ¢ikmaktadir. C.
glabrata ve C. krusei enfeksiyonlar bu kandidiyazlar
arasinda siklikla bildirilmektedir (2). Candida’lar
insan deri ve mukozasinin normal flora liyesi olmasina
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ragmen uzun hastane yatis siireleri, diabetes mellitus,
hipertansiyon gibi ek hastaliklar, yaralar, uriner
ya da santral kateterizasyonlar, streoid kullanimi
gibi
olusmaktadir (3). Yapilan calismalar, YBU’de takip

nedenlerden dolayr Candida kolonizasyonu
edilen hastalarin yaklasik %90’1nin Candida turleri
ile kolonize oldugunu gostermektedir. Hasta yatis
siiresinin kliniklere baghi farklilik arz etmesi ve
klinisyenlerin farkli tedavi protokolleri hastanelerde
izole edilen Candida tirlerinin bolgesel degisiklikler



gostermesine neden olabilmektedir. invaziv Candida
enfeksiyonlarn cografi bolgelerde ve zamanlarda
farkliliklar gostermektedir. Bu sebeple Candida’larin
epidemiyolojisini bilmek enfeksiyonlarin yonetimini
saglamak acisindan onem tasimaktadir.

Candida enfeksiyonlarini mortal seyirli olmakla
birlikte tanis1 ve tedavisi maliyetli ve zordur. Uygun
antifungal tedavinin en hizli bicimde baslanmasi
icin etkenin dogru tammlanmasi ve duyarliligin
bildirilmesi buyuk onem arz etmektedir. Candida cinsi
mayalarin tur diizeyinde tanimlanmalari icin germ tip
testi, karbonhidrat asimilasyon testleri uygulanmali
ve misir unu-tween 80 agarda morfolojik o6zelliklerine
bakilmalidir (4).

Bu calismada Mayis 2021- Agustos 2023 tarihleri
arasinda Mikrobiyoloji laboratuvarina YBU’lerinden
gonderilen cesitli klinik orneklerden izole edilen
Candida
amaclanmistir.

turlerinin dagiliminin arastirilmasi

GEREC ve YONTEM

Calismada 2021 01 Mayis - 30 2023 Agustos
tarihleri arasinda YBU’lerinde yatan hastalarin kiiltiir
orneklerinden izole edilen Candida tiirleri retrospektif
olarak incelenmistir. >= 50.000 CFU/ml olan uremeler
anlamli olarak kabul edilmis olup, toplam 464 numune
calismaya dahil edilmistir. Candida harici liremeler
ve lcten fazla cinste mikroorganizma uremeleri
calismaya dahil edilmemistir. Kan ornekleri pediatrik
hastalar icin BACTEC Peds Plus, eriskin hastalar icin
BACTEC Plus aerobik besiyeri siselerine ekilerek
otomatize kan kultur sistemi cihazinda (BACTEC 9120,
ABD) 5 giin inkiibe edilmistir. Bu sure icerisinde pozitif
sinyal veren kan kulturl orneklerinden Gram boyama
yapilmis ve %5 koyun kanli agar ve Eosine Methylene
Blue (EMB) agara ekim yapilarak 24-48 saat 37°C’de
inkiibe edilmistir. Diger klinik 6rnekler koyun kanli
agar ve EMB agar besiyerlerine ekilmistir. Besiyerlerine
yapilan ekimler 24 saat sonra degerlendirilmistir. Orta
akim idran ve idrar torbasi ile alinan orneklerde >=
50.000 CFU/ml Uremeler pozitif kabul edilmistir.

Kan kiltur siselerinde ve besiyerlerinde ureyen

mikroorganizmalarin tanimlanmasi Phoenix
otomatize identifikasyon sistemi (BD, Sparks, ABD)
ile yapilmistir. Kultirlerde ureyen kolonilerden Gram
boyama yapilarak morfolojileri degerlendirilmistir.
Yine kiilturde tUreyen maya kolonileri, steril sartlarda
kan alinip hazirlanan insan serumuna inokule edilip
37°C’de inkube edilmistir. Serumlar 2 saat inkuibasyon
sonrasi lam-lamel aras1 40X’lik objektif ile germ tup
olusumu acisindan incelenmistir. Blastospordan bogum
yapmadan boru seklinde uzayan ve blastosporun 2-3
kat1 uzunlugu olan yapilar germ tiip pozitif olarak
degerlendirilmistir. Hastalarin numunelerinde birden
fazla sayida ayni etken Uremesi saptanmissa tek
Ureme olarak degerlendirilmistir.

Bu calisma, Ordu Universitesi Klinik Arastirmalar
Etik Kurulu’'nun onayr ile gerceklestirilmistir

(Tarih:29.09.2023, Karar no: 2023/248).

BULGULAR

Calismamizda  yogun  bakim  initelerinde
yatan ve kiiltiirlerinde iireme olan 3531 hastanin
464
saptanmistir. Suslarin izole edildigi hastalarin 277
(%59,7)’si kadin, 187 (%40,3)’si erkek olarak tespit
edilmistir. Hastalarin % 96,6 (448)’s1 eriskin, %3,4

(16)’U pediatrik yas grubundadir. Hastalarin %49,1’i

(%13,1)’unde Candida turi maya Uremesi

C. albicans, %50,9’u ise non-albicans Candida olarak
tespit edilmistir. Non-albicans Candida’larin %31,5’i
C. tropicalis, %10,3’U C. parapsilosis ve %9,1’i C.
glabrata’dir. C. albicans saptanan hastalarin %62,7’si
kadinken; non-albicans saptanan Candida’larin
%56,8’i kadindir (Sekil 1). Pediatrik yas grubunda
(n:7) ve eriskin yas grubunda (n:221) en sik C.
albicans izole edilmistir.

Kadin %51,6’sinda  C. albicans,
%27,8’inde C. tropicalis izlenmistir. Erkek hastalarn
%45,5’inde C. albicans, 2. siklikta ise % 36,9 C.
tropicalis izlenmistir.

hastalarin

Orneklerin biiyiik kismini (%59,1) idrar numuneleri
olusturmaktadir. idrar kiiltiiriinden izole edilen baslica

Turk Hij Den Biyol Derg

269



270

Candida turleri; C. albicans (%45,9), C. tropicalis
ve C. parapsilosis idi. Yara suriintisu kilturlerinin
hepsinden C. albicans izole edilmistir. Bronka Alveolar

Lavaj (BAL) kulturlerinin %57,7’sinden C. albicans
izole edilirken, kan kilturlerinin ise %43,3’linden C.
albicans izole edilmistir (Tablo 1).

160
140 -
120
100 -
O C.albicans
80 - .
C.non albicans
60 -
40 -
20 -
0 T
KADIN ERKEK
Sekil 1. Cinsiyete gore izolat dagilim
Tablo 1. izolatlarin numune tiiriine gére dagilim
Kan idrar BAL Yara Toplam
% n % n % n % n % n
C.albicans 43.3 42 45.9 126 57.7 45 100 15 49.1 228
C.tropicalis 24.8 24 34 93 37.2 29 31.5 146
C.parapsilosis 20.6 20 10.2 28 - - - 10.3 48
C.glabrata 11.3 11 9.9 27 5.1 4 9.1 42
Total 97 274 78 15 464
TARTISMA spektrumlu antibiyotik ve steroidlerin kullanilmasi,
santral venoz kateter ve uriner kateterizasyon
Son yillarda, literatirde vyayinlanan bircok gibi nedenlerle Candida enfeksiyonlarina yatkinlik

calismada hastanelerde kandideminin insidansinin

arttigt  bildirilmistir.  Ozellikle yogun  bakim

Unitelerinde vyatan hastalar, uygulanan invaziv

girisimler, uzun sireli hastane vyatislar, genis
Turk Hij Den Biyol Derg

gostermektedirler (5-9). Gastrointestinal ve alt

genital sistemin endojen bakteriyel florasi genis
sonucunda

spektrumlu  antibiyotik  kullanilmasi

baskilanmakta ve Candida kolonizasyonu ortaya



c¢ikmaktadir (10). Charles ve ark. (11), antibiyotik
kullaniminin azaltilarak YBU’nde yatan hastalarda
invazif onlenebilecegini

kandidiyaz  gelisiminin

vurgulamislardir.  Kritik hastalarda ampirik veya
onleyici stratejiler icin antifungallarin uygulanmasi
azollere ve/veya ekinokandinlere direncli Candida
spp.’nin ortaya ¢cikmasina neden olmustur (12,13).
Calismamizda literatiirdeki diger calismalarla
benzersekilde C. albicanshalen timklinik orneklerden
en sik izole edilen Candida tirleri arasinda ilk sirayi
almaktadir. Biz calismamizda pediatrik yas grubunun
%43,8’inde, eriskin yas grubunun ise %49,3’lnde C.
albicans turune ait tUremeler bulduk. Calismamizda
yine literatirdeki calismalara benzer olarak non
albicans Candida tirlerinden de en sik olarak C.
tropicalis izole edilmistir. Massou ve ark.nin (14)
calismasinda, YBU’nde yatan hastalardan C.albicans
%25,6, C. glabrata %11,5
olarak izole edilmistir. Wang ve ark.mn (15) toplam

tropicalis %17 ve C.

115 yogun bakim hastasinda yaptig1 calismada ise
ozellikle C. albicans, invaziv Candida enfeksiyonlan
olan yogun bakim hastalarindan baskin olan tiir olarak
izole edilmis; nonalbicans kandidemide etken olarak
C. glabrata ve C. tropicalis ana patojen olarak
saptanmistir.

Calismamizda Candida uremesi saptanan 464
kultir 6rneginin 274 (%59,1)’U idrar, 97 (%20,9)’si
kan, 78 (%16,8)’i BAL ve 15 (%3,2)’i yara suruntusu
orneklerinden olusmaktadir. Tum ornek turlerinde

en sik izole edilen C. albicans, solunum ve idrar

orneklerinde ikinci siklikta C. tropicalis, kan
orneginde ise C. parapsilosis olarak saptanmistir.
Yogun bakim {initelerinde invaziv Candida

enfeksiyonlar1 onemli bir mortalite ve morbidite
nedeni olmaya devam etmektedir (16). 2010-2011
yillar arasinda ispanya’da yapilan prospektif ve cok
merkezli bir calisma (CANDIPOP projesi) sonuclarina
gore; kandida enfeksiyonlarinin cerrahi servislerde
daha cok gozlendigi tespit edilmistir. Kandideminin
diger servislere kiyasla cerrahi servislerde daha cok
gozlenmesisantral venoz kataterileiliskilendirilmistir.
Bu calismaya gore kandidemi tespit edilen hastalarda

enfeksiyonun tespitinden sonra 48 saat icinde
kateterin cikarilmasinin iyilesmeyi hizlandirdigina
dikkat cekilmistir (17).

italya’da yapilan bir calismada kan kiiltiirlerinde
saptanan Candida turleri’nin %48’i C. albicans, %23’u
C. parapsilosis olarak bulunmusken, Gliney Kore’de
yapilan calismada C. albicans %38, C. parapsilosis
%26, C. tropicalis %20 olarak tespit edilmistir (6,18).
Bizim calismamizda da kan kiiltiirlerinden en sik izole
edilen Candida turu %43,3 ile C. albicans’tir.

Ulkemizde yapilan bir cok calismada C. albicans
ilk sirada izole edilirken C. parapsilosis nonalbicans
Candidalaricindeilk siray1 almaktadir (19-21). Pelit ve
Uzun (22) yogun bakim initesinde yatan hastalardan
izole edilen 121 Candida susunun %49,6’sim C.
%17,3’unu  C.  tropicalis, %14’Unu C.
parapsilosis, %12,4’unu C. glabrata olarak rapor

albicans,

etmislerdir. Sav ve ark. (23), ise calismamizdan farkli
olarak C. glabrata’y1 nonalbicans Candida tirlerinde
en sik izole etmislerdir.

Kandidemilerinin cogu YBU’lerinde gelisir ve
ozellikle non-albicans kandidemi sikliginda son
yirmi yilda artis oldugu gorilmistiir. C. albicans’tan
sonra C. parapsilosis mantar enfeksiyonlarinin en
yaygin nedeni olarak bildirilmistir. C. parapsilosis
Asya, Guney Afrika ve Latin Amerika’da ikinci en
sik izole edilen Candida enfeksiyonu etkenidir (24).
C. parapsilosis’in  nozokomiyal enfeksiyona yol
acmasinin nedeni olarak el florasinda yer almasi ve
biyofilm tabakasi olusturmasi sonucu tibbi aletlere
kolayca tutunmasi soylenebilmektedir. Dolayisiyla, C.
parapsilosis enfeksiyonu non-albicans Candida turleri
arasinda en sik karsimiza ¢cikmakta ve onlenmesinde
el hijyeni 6nemli bir rol oynamaktadir (25). Ulkemizde
Oktay ve ark.nin (26) 2015 yilinda yaptiklarn bir
calismada yogun bakim unitelerinde C. parapsilosis
en yliksek oranda saptanmistir. Bu calismada yogun
bakim tinitelerinde C. parapsilosis’in, C. albicans’dan
daha sik tespit edilmesinin sebebi olarak; hastalar
ve saglik personeli sebebiyle hastalarin hastane ici
transferleri sonucu capraz bulaslarin olmas1 olarak
distinilmistir. 2009-2019 CDC verilerine gore saglik
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bakimiyla iliskili kandidemi olgularinda C. albicans
sikig1 degismezken, C. glabrata sikliginda artis,
C. parapsilosis ve C. tropicalis sikiginda azalma
saptanmistir. Bizim calismamizda oldugu gibi CDC’ye
gore de C. parapsilosis, 3. en sik izole edilen Candida
tird olarak saptanmistir (27).
bakimda yatan
hastalarin dahil edildigi bir yillk dénemi kapsayan
calismada ise; C. albicans %58,6, C. glabrata %20,7 C.
tropicalis %6,9, C. parapsilosis %6,9 olarak dagildig
tespit edilmistir (28).

Arastirmanin retrospektif ve tek merkezli bir

Yogun notropenik  olmayan

ETiK KURUL ONAYI

calisma olmasi en onemli kisitlligidir. Daha uzun
bir zaman araligindaki sonuclarin analizi, yillar
icerisindeki epidemiyolojik degisimleri gostermek
acisindan daha guivenilir olabilir.

Sonu¢ olarak calismamizda yogun bakim
Uinitelerinde en sik C. albicans gorilmis olup, en sik
idrar orneklerinde tespit edilmistir. Yara kulturlerinde
sadece C. albicans saptanmis olup kadinlarda sik
tespit edilmistir. Hastanemizde en sik saptanan etken
epidemiyolojik verilerle de uyumlu olarak C. albicans
olup, bu veriler antifungal tedaviye baslanmasi icin

yol gosterici olmustur.

* Bu calisma, Ordu Universitesi Klinik Arastirmalar Etik Kurulu’nun onay ile gerceklestirilmistir (Tarih:29.09.2023, Karar no:

2023/248).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Brucellosis seropositivity in Agr1 Training and Research Hospital:
Rose Bengal and serum tube agglutination test results

Nese INAL' , Ulkii Zeynep UREYEN ESERTAS? (ID), Funda GIMEN AGIKGUL?
ABSTRACT OZET
Objective: Brucellosis is a zoonotic infection Amac: Bruselloz, enfekte hayvanlardan insanlara

that is transmitted from infected animals to humans
through the consumption of food products (such as
unpasteurized dairy products) or direct contact with
tissues or body fluids. It is the most common zoonosis
worldwide and is a major public health problem in
many developing countries. Knowledge of brucellosis
seropositivity and geographic distribution is of great
importance for the control of the disease. Thus, it was
aimed to examine the Rose-Bengal test (RBT) results
and serum tube agglutination (STA) test titers from the
serum samples sent to the microbiology laboratory with
a preliminary diagnosis of brucellosis and to investigate

the seropositivity of brucellosis in our region.

Methods: Between 1 January 2020 and 31 December
2023, 13.588 serum samples sent to the medical
microbiology laboratory with preliminary diagnosis of
brucellosis from various outpatient clinics or services of
Agn Training and Research Hospital were included. The
results of these samples were obtained from laboratory

information management system retrospectively. RBT

gida Urlnlerinin (pastorize edilmemis sut urunleri
gibi) tiiketilmesi veya doku, viicut sivilar ile temas
yoluyla bulasan zoonotik bir enfeksiyondur. Tum
diinyada en sik goriilen zoonozdur ve gelismekte olan
bircok iilkede onemli bir halk sagligi sorunu olarak
kabul edilmektedir. Bruselloz seropozitifligi ve cografi
dagiiminin  bilinmesi hastaligin kontrolii icin biyik
onem tasimaktadir. Bu nedenle bruselloz on tanisi
ile  mikrobiyoloji laboratuvarina gonderilen serum
orneklerinden Rose-Bengal testi (RBT) sonuclari ve serum
tip aglitinasyon (STA) test titrelerinin incelenmesi ve
bolgemizde brusellozun seropozitifliginin arastirilmasi

amaclanmistir.

Yontem: 1 Ocak 2020 ve 31 Aralik 2023 tarihleri
arasinda Agn Egitim Arastirma Hastanesi’ne bagli cesitli
poliklinik veya servislerinden, bruselloz 6n tanisi ile
tibbi mikrobiyoloji laboratuvarina gonderilen 13.588
serum ornegi dahil edilmistir. Bu 6rneklere ait sonuclar
retrospektif olarak laboratuvar bilgi yonetim sisteminden
elde edilmistir. Calismada RBT antijeni (THSK, Turkiye)
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antigen (THSK, Turkiye) and STA standardized suspension
of B. abortus S99 dead strain (THSK, Tirkiye) were used
in the study.

Results: A total of 13.588 blood samples with a
preliminary diagnosis of brucellosis included in our
study. RBT seropositivity was found to be 12.3% (n:
1676). STA was applied to the sample of patients
who were RBT positive. In serum agglutination test,
brucellosis seropositivity was 4.2% (n: 575) at <1/160
titer and 5.5% (n: 750) at >1/160 titer. According to
investigated by years, it has been determined that the

rate of seropositivity decreased in 2023 years.

Conclusion: In conclusion, a high rate of brucellosis
seropositivity was detected in our region. Brucellosis
remains animportant public health problemin the Eastern
Anatolia region. Serological test results contribute to
the development of regional epidemiological data and
to increase measures. It is important to inform people
about brucellosis infection and transmission. Clinicians
in our hospital should consider brucellosis in the

differential diagnosis.

Key Words: Brucellosis, tube agglutination, Rose-

Bengal

ve STA testi icin B. abortus S99 6lu susunun standardize
suspansiyonu (THSK, Turkiye) kullamlmistir.

Bulgular: Calismamiza bruselloz on tamsi alan
13.588 hastadan alinan kan ornegi dahil edilmistir. RBT
seropozitifligi %12.3 (n: 1676) olarak bulunmustur. RBT
pozitif olan hastalarin 6rneklemine STA uygulanmistir.
Serum aglutinasyon testinde <1/160 titrede %4.2
(n: 575), 21/160 titrede ise %5.5 (n: 750) oraninda
bruselloz seropozitifligi saptanmistir. Yillara gore
incelendiginde 2023 yilinda seropozitiflik oraninin

azaldig1 tespit edilmistir.

Sonuc: Sonuc olarak, bolgemizde bruselloz
seropozitifligi yiiksek oranda saptanmistir. Bruselloz,
Dogu Anadolu bolgesinde onemli bir halk saglig1 sorunu
olmaya devam etmektedir. Bu nedenle elde edilen
serolojik test sonuclar bolgesel epidemiyolojik verilerin
olusturulmasina ve bruselloz bulasi agisindan onlemlerin
artirilmasina katki saglayacaktir. Bruselloz enfeksiyonu
yollan

ve bulas hakkinda halkin bilgilendirilmesi

onemlidir. Hastanemizde ayinci tamida klinisyenler

brusellozu goz ontinde bulundurmalidir.

Anahtar Kelimeler: Bruselloz, tip agliitinasyon,

Rose-Bengal

INTRODUCTION

Brucellosis is one of the most common zoonoses
transmitted from animals, and in endemic areas and
brucellosis poses a serious public health problem.
Brucella species is a bacterial disease that often
infects cattle, pigs, goats, sheep and dogs (1). Humans
usually transmit the disease through direct contact
with tissues or body fluids from infected animals, or
indirectly through the consumption of contaminated
animal products or inhalation. It is caused by the
consumption of unpasteurized milk or dairy products
from infected goats or sheep frequently.

Turk Hij Den Biyol Derg

Worldwide, it is considered a serious public
health threat, with approximately 500,000 new
cases of brucellosis per year (2). The Mediterranean
Basin, South and Central America, Eastern Europe,
Asia, Africa, the Caribbean, and the Middle East
are among the high-risk areas. Those who travel to
these areas and especially some occupational groups
(veterinarians, hunters, laboratory workers) are at
risk. In our country, brucellosis is endemic in the
Eastern and Southeastern Anatolia regions where
animal husbandry is intense.

B. abortus, B melitensis, B canis, B suis, B.

pinnipedialis, B. ceti species are known to cause



disease in humans (3, 4). The gold standard method
in the diagnosis of brucellosis is culture. In the
serological diagnosis, such as slide agglutination test,
standard tube agglutination test, Coombs test, various
solid phase methods for the detection of antibodies
(ELISA, chemiluminescence, immunochromatography)
and tests based on antibody capture (immunocapture)
are used for diagnostic purposes (5).

The prerequisite for the continuation of a
comprehensive study aimed at combating, preventing
and controlling the disease in our country and around
the world is epidemiological data, especially on the
regional distribution of the disease. Knowledge of
brucellosis seropositivity and geographic distribution
is of great importance for the control of the
disease (6). Therefore, it was aimed to examine
the Rose-bengal test (RBT) results and serum tube
agglutination (STA) test titers from the serum samples
sent to the microbiology laboratory with the suspicion
of brucellosis and determine the seropositivity of
brucellosis in our region.

MATERIAL and METHOD

Between 1 January 2020 and 31 December 2023
years, a total of 13.588 serum samples were sent
to the medical microbiology laboratory with the
suspicion of brucellosis from various outpatient clinics
or services of Agr Training and Research Hospital.
These samples were retrospectively evaluated using
the laboratory information management system over
a four-year period. Demographic characteristics such
as applied departments, age, gender were evaluated.

In the study, blood samples were centrifuged at
3000 g for 10 minutes. One drop (50 pL) of serum
was placed into a circle on the test card. One drop
of positive control serum and one drop of negative
control serum were dispensed into two additional
circles. Rose Bengal antigen was added one drop (50
HL) of to each circle into the serum. Rose Bengal
test antigen (THSK, Tirkiye) was mixed with serum
and rotate the card for 4 minutes. Samples with

agglutination observed were considered positive.
Serum tube agglutination test was applied to the
serum of the patients who were found positive with
Rose Bengal test as a screening test. Standardized
abortus S99 killed strain (THSK,
Turkiye) was used in STA test. Dilutions from 1/20
titer to 1/1280 titer were studied with STA test.
In the STA test; antigen and serum were incubated
in a tube at 37°C for 24 hours. After incubation,
visible agglutination at the bottom of the tube was

suspension of B.

considered a positive result. Titers of 1/160 and
above were evaluated as seropositive by STA method.

Descriptive statistical analyses were performed,
(%),
(x), median, standard deviation, and minimum and

including frequency (n), percentage mean
maximum values.

The study was approved by the Agr ibrahim Cecen
University Scientific Research Ethics Committee

(Date: 28.12.2023 and Number: 325).
RESULTS

Serum samples from 13.588 patients with
suspected brucellosis were included in the study.
When examined according to the departments,
20.4%

microbiology,

patients applied 53.3% internal medicine,
clinical
9.0%
clinics

infectious diseases and
17.3%

from

pediatrics, and were patients

other outpatient and services.

In a sample of 13.588 patients with suspected
brucellosis, 12.3% (n: 1.676) were found to be RBT
positive. STA method was applied to the sera of
patients who were RBT positive. Of the 1676 RBT
positive cases, 1325 were found to be seropositive
with STA. Agglutination was determined in 750 (5.5%)
sera positive with STA at >1/160 titer and in 575
(4.2%) sera at <1/160 titer. When the distribution of
titers according to the serum tube agglutination test
was examined, it was found to be positive at a rate of
9.3% at 1/20 titer, 15.6% at 1/40 titer, 18.4% at 1/80
titer, 17.2% at 1/160 titer, 16.4% at 1/320 titer, 12.6%

at 1/640 titer, and 10.1% at 1/1280 titer (Figure 1).
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When RBT and STA seropositivity are examined
by years, in 2020, RBT and STA positivity has been
determined 17.0%, 4.8% respectively. In 2021, RBT
and STA positivity was found to be 18.7%, 5.8 %
respectively. In 2022, RBT and STA positivity has been
determined 10.5%, 7.6% respectively. In 2023, RBT
and STA positivity has been determined 9.5%, 4.5%
respectively (Table 1). It has been determined that
the rate of seropositivity decreased in 2023 years.

The average age of patients with positive RBT
was 38.7+18.3 years. When the genders of the
patients with RBT positive were examined, 52.7%
were female and 47.3% were male. The average
age of the patients who were found positive at
>1/160 titer with STA test was 37.8+17.4 years.
When the gender distribution of these patients was
examined, 46.5% were female and 53.4% were male.

Distribution of Serum Agglutination Test Titers (%)

300

250

100 i

1/20 (+) 1/40(+) 1/80(+) 1/160 (+)

W 1/20 (+)
W 1/40 (+)
1/80 (+)
W 1/160 (+)
" 1/320 (+)
1/640 (+)

W1/1280 (+)

1/320(+) 1/640 (+) 1/1280 (+)

Figure 1. Distribution of serum tube agglutination test titers

Table 1. Rose Bengal test and serum tube agglutination test positivity rates (%) of the patient serums according to years

Rose Bengal Test

Serum Tube Agglutination Test (1/160 and above)

Years Participant n (%) n (%)
2020 1729 295 (17.0) 84 (4.8)
2021 2342 438 (18.7) 138 (5.8)
2022 3146 332 (10.5) 240 (7.6)
2023 6371 611 (9.5) 288 (4.5)
Total 13.588 1676 (12.3) 750 (5.5)
DISCUSSION meat, milk or dairy products, urine and pregnancy

Brucellosis seropositivity was determined high
rate in our region. Brucellosis is still important
public health problem
as all over the world. Brucellosis is observed in

in our country as well

animals such as goats, sheep, cattle and horses.
It is transmitted to humans after contact with
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is the

most common causative agent in our country (7, 8).

materials of infected animals. B. melitensis

The sensitivity of the Rose Bengal test is high in
the diagnosis of brucellosis. It is recommended to
be used as a rapid diagnostic test in patients with
a history of contact and compatible symptoms. In
meta-analyses, the specificity of the test was also



found to be high, but it is not appropriate to use it
alone in the diagnosis of brucellosis. Since it is an
antibody screening test, false-negative results may
occur in the early stages of the disease (9). The
sensitivity and specificity of STA test have been found
to be high for the diagnosis of brucellosis. In cases
where early treatment is required or in cases where
culture cannot be performed, STA test can be used
in rapid diagnosis. In cases where RBT is positive
in patients with suspected brucellosis, it should be
confirmed by STA test because it is more specific (9).

When brucellosis seropositivity was examined in
studies conductedin EasternAnatolia and Southeastern
Anatolia regions, it ranged between 3.1% and 17.0%
(8, 10-12). According to the results of our study,
the brucellosis seropositivity was found to be 12.3%
according to the RBT test in Agr1. Of the 1676 cases with
RBT positive, 1325 were positive by STA. Agglutination
was detected in 750 of the sera that were positive
with STA at titers of 1/160 and above. According to
the STA test, a seropositivity rate of 5.5% was found.

A total of 2942 serum samples taken from
patients with suspected brucellosis in Malatya were
retrospectively examined for brucellosis by Rose
Bengal, STA and Coombs agglutination methods. Rose
Bengal test was positive in 8.5% of serum samples.
The STA method was applied to those who tested
positive for Rose Bengal. Agglutination was detected
in 4.5% of serum samples at titers of 1/160 and
above by STA. Seropositivity was detected in 5.5%
of serum samples by Coombs agglutination test (8).

The 271
participants husbandry in

brucellosis  seroprevalence  of

engaged in animal
Erzurum was investigated by Rose-Bengal and STA
test

found 17.0% seropositive. STA method was applied

methods. Rose-Bengal slide agglutination
to 46 serum samples with positive Rose Bengal
test and seropositivity was detected in 10.7% (10).

Between June 2019 and 2021, Rose Bengal and
Brucellacapt (Vircell, Spain) test (BCT) was performed
for the diagnosis of brucellosis in Van. The Brucellacapt

test is a Brucella agglutination method with Coombs

based on agglutination that detects all antibodies
for the diagnosis of brucellosis. Rose Bengal tested
positive in 4.6%. Brucellacapt test revealed that 3.1%
were positive (11). In the study in which brucellosis
seroprevalence was investigated in Diyarbakir, Rose-
Bengal slide agglutination test was applied as a
screening test. BCT test was applied to the sera of
patients with a positive screening test. Aseropositivity
rate of 6.5% was detected by RBT in a sample of 5,196
patients with suspected brucellosis evaluated in the
study. BCT titer was found to be positive at 1/320 or
more in 76.5% of the sera that were RBT positive (12)

In studies conducted in Marmara, Central
Anatolia and Black Sea regions, seroprevalence varies
between 0.8% and 3.8% (13-15). The seroprevalence
of brucellosis in Amasya was examined by
Brucellacapt test. As a result of the study, brucellosis
seroprevalence was found to be 0.8% (15). A total of
2646 patients were included in the study in which
the seroprevalence of brucellosis cases in Samsun
was examined. Serum samples of the patients
were evaluated with Brucellacapt test. BCT was
positive in 3.0% of patients (14). Brucellacapt test
was used in the diagnosis of brucellosis infection
at Istanbul University Medical Faculty Hospital.
Brucellosis seroprevalence was found to be 3.8% (13).

Effective control strategies of brucellosis include
different methods such as surveillance, prevention of
transmission, and culling of the infection reservoir (16).
Vaccination of animals is recommended in endemic
areas with high levels of brucellosis. Studies show that
when animal brucellosis is controlled, there will be a
significant decrease in human brucellosis cases (17).

In conclusion; Brucellosis is common in the Eastern
Anatolia region. Therefore, brucellosis continues
to be an important public health problem in our
region. Serological test results could contribute to
the establishment of regional epidemiological data
and to increase measures. It is important to inform
the people about the brucellosis infection and its
transmission. Clinicians should consider brucellosis
in the differential in our

diagnosis hospital.
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Borderline over tiimorlerinde intraoperatif frozen kesit
incelemesinin dogruluguna etki eden risk faktorleri

Sevgi AYHAN!'

, Zehra OZTURK BASARIR!

, Filiz YILDIRIM? ,

Seyma Banu ARSLANCA® (ID), irem KAR*
OZET ABSTRACT
Amag: Dusik malignite potansiyeline sahip bir over Objective:  Borderline ovarian tumor (BOT),

tumoru olan, borderline over tumoru (BOT), tum over
malignitelerinin % 10-20’sini olusturur. BOT’nin ameliyat
oncesi tanisim koymak genellikle zordur; bu nedenle
tam cogunlukla cerrahi sirasinda yapilan frozen inceleme
veya operasyon sonrasi over dokusunun histopatolojik
degerlendirilmesiyle konulmaktadir. Bu calismada BOT’nin
frozen inceleme sonuclarinin dogruluk oranim retrospektif

olarak tek merkezde degerlendirmeyi amacladik.

Yontem: 01.01.2003- 01.07.2019 tarihleri arasinda

kalic1 patoloji tamst BOT olarak raporlanan 232
hastanin frozen inceleme sonuclarn analiz edildi. Frozen
inceleme sonuclari; benign, BOT, en az BOT olmak lzere
kategorize edildi. Hastalarin yasi, menopoz durumu,
tuimor tipi, timor bilateralitesi, timor boyutu, tumor
evresi preoperatif kanser antijen-125 (CA-125) U/
ml, preoperatif karbonhidrat antijen 19-9 (CA 19-9)
U/ml diizeyi kaydedildi. Frozen tamlarimin dogruluk

orani ve etki eden risk faktorleri analiz edildi. Cerrahi

known as ovarian tumor with low malignant potential,
constitutes 10-20% of all ovarian malignancies. It is
freguently possible to diagnose BOT before surgery, it
is often diagnosed by frozen examination during surgery
or by histological examination of the ovarian tissue after
the operation. In this study, we aimed to retrospectively
evaluate the accuracy rate of frozen examination results

of BOT in a single center.

Methods: All final pathology result diagnoses of
patients who received BOT between 01.01.2003 and
01.07.2019 were analyzed. Frozen examination results;
they were categorized as benign, BOT, at least BOT. The
age of the patients, menopausal status, tumor type,
tumor bilaterality, tumor size, tumor stage, preoperative
(CA-125) U/ml,
carbohydrate antigen 19-9 (CA 19-9) U/ml levels were

cancer antigen-125 preoperative
recorded. The accuracy rate and effect on risk factors of

each frozen section diagnosis were analyzed. As surgical

prosediir olarak unilateral salpingo-oferektomi, total procedures, unilateral salpingo-oophorectomy, total
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histerektomi ve bilateral salpingo-oferektomi, periton

sitolojisi, multipl periton biyopsileri, apandektomi,
infrakolik omentektomi ve/veya lenf nodu diseksiyonu
hastanin fertilite

(ornekleme/sistematik) yasina,

istegine gore uygulandi. Fertilitesinin korunmasim
isteyen hastalara ve genc yas grubundaki hastalara

konservatif cerrahi tercih edildi.

Bulgular: Tim hastalarin frozen tamlarinin dogruluk
degeri % 93.7 olarak bulundu. Seréz BOT icin % 98.1,
misin6z BOT icin % 83.7 frozen tanmilar dogruluk oran
saptandi. Hastalarin frozen inceleme sonuclari ile kalici
patoloji sonuclarinin uyumsuz saptanmasi icin, musinoz
histoloji (p<0.001) ve preoperatif CA 19-9 U/ ml diizeyi
(p=0.002) ve tumorun bilateralite olmas1 (p<0.001) risk
faktoru olarak saptandi. Calismamizda CA 19-9 diizeyi
dusiik olan bireylerin uyumsuz bir patolojiye sahip olma
olasiligi CA 19-9 dizeyi yiiksek olanlara gore 6.06 kat

daha fazla saptandi.

Sonug: Intraoperatif olarak BOT tanisinin frozen
inceleme ile dogru tan1 konulmasi, hastaya uygulanacak
cerrahi islemi yonlendirmesinde oldukca onemlidir.
Calismamizda; tumorin bilateral olmasi, misinoz
histoloji ve preoperatif CA 19-9 diizeyi yiiksekligi olan
hastalarda frozen inceleme sonuglarinin tam dogruluk
orani dusuktir.

Anahtar

Kelimeler: Borderline over tumord,

konservatif cerrahi, frozen inceleme, kalici patoloji

hysterectomy and bilateral salpingo-oophorectomy,

peritoneal cytology, multiple peritoneal biopsies,
appendectomy, infracolic omentectomy and/or lymph
node dissection (sampling/systematic) were performed
according to the patient’s age and fertility request.
Conservative surgery was preferred for patients who

wanted fertility and were in the young age group.

Results: The accuracy value of frozen diagnosis
of all patients was found to be 93.7%. The accuracy
rate of frozen diagnosis results was 98.1% for serous
BOT and 83.7% for mucinous BOT. Mucinous histology
(p<0.001), preoperative CA 19-9 U/ml level (p=0.002)
and bilaterality of the tumor (p<0.001) were found to
be risk factors for determining the patients’ frozen
examination results and permanent pathology results to
be incompatible. In our study, individuals with low CA
19-9 levels were found to be 6.06 times more likely to
have an incompatible pathology than those with high CA
19-9 levels.

of BOT

intraoperative frozen examination is very important in

Conclusion: The accurate diagnosis
determining the extent of the surgical procedure. In our
study, the diagnostic accuracy of frozen examination
results is low in patients with bilateral tumors, mucinous

histology, and high preoperative CA 19-9 levels.

Key Words: Borderline ovarian tumor, conservative

surgery, frozen examination, permanent pathology

GIRIS

Frozen inceleme intraoperatif olarak cikarilan
dokuya tanmi koymak icin kullamlan bir hizli tam
koyma prosedurdir (1). Frozen sonuclarinin patolog
tarafindan dogru degerlendirilmesi, over kitlelerin
benign, borderline ve malign ayinminda ve cerrahi
islemin genisligine karar verilmesinde en oOnemli
(2). (BOT),
dusuk buyume potansiyeli ve belirsiz davranislan

basamaktir Borderline over tiimori

nedeniyle benign ile malign kategorisinde acikca
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siniflandirnlmayan over epitelyal timorleridir ve over
tumorlerinin % 10-20’sini olusturur (3).

BOT, atipik proliferatif hucreler icermelerine
ragmen belirgin stromal invazyon gostermemeleriyle
karakterizedir. Fakat birkac odakta stromaya mikro
invazyon (<5 mm) yapabilme ozelligi gosterebilirler
(4). Bu tumorler epitelyal over kanserlerinden daha
iyi klinik seyir gosterirler ve siklikla erken evrede
tam alirlar (5). BOT hastalarinin yaklasik icte biri
40 yas altinda, reprorediiktif cagda tani alirlar (6).
Over tumorlerinde tanimin konulmasi ve cerrahinin



genisligine karar vermek acisindan frozen incelemenin
dogru yapilmasi 6nemlidir (2).

Frozen inceleme sonuclarinin over tumorlerindeki
sensitivite oram % 65-97, spesifisite oram % 97-
100 olarak belirtilmektedir (7). Frozen sonuclan
intraoperatif olarak dogru olarak raporlanmadig
zaman hastalarda yapilan fazla genis cerrahiye bagh
olarak genc hastalarda fertilite problemlerine ve erken
menopoza yol acabilir. Yetersiz cerrahi isleme bagli
olarak da hasta tekrar ek bir ameliyat gecirme riskiyle
kars1 karsiya kalabilir. Literaturde, BOT hastalarinda
frozen inceleme sonuclarinmin yanlis degerlendirilmesi
icin risk faktorleri olarak; tumor boyutunun fazla
olmas1 ve musinoz histoloji belirtilmistir (8, 9).

Bu calismada BOT’lerinde frozen inceleme
sonuclarinin yanlis degerlendirilmesine etki eden risk
faktorlerinin retrospektif olarak degerlendirilmesi
amaclanmistir.

GEREC ve YONTEM

01.01.2003-01.07.2019 tarihleri
Tahir Burak hastanesi jinekolojik onkoloji bolimiinde

arasinda Zekai

kalici patoloji inceleme sonucu BOT tanist alan
olgularin intraoperatif frozen inceleme sonuclan
degerlendirilerek analiz edilmistir. Metastatik over
kanser tanis1 alan hastalar ve dis merkezde ameliyat
edilen olgular calisma dis1 birakilmistir. Hastalarin
kliniko-patolojik verileri hasta dosyalarindan ve
kurumun elektronik veri tabanindan elde edilmistir.
Calismada hastalarin yasi, menopoz durumu, tumor
tipi, tumor bilateralitesi, timor boyutu, timor
evresi preoperatif kanser antijen-125 (CA-125) U/ml,
preoperatif karbonhidrat antijen 19-9 (CA 19-9) U/ml
diizeyi, frozen inceleme sonuclarn ve kalic1 patoloji
tan1 sonuglan retrospektif olarak incelenmistir.
Cerrahi operasyon esnasinda cikarilan doku
materyalleri, fikse edilmeden frozen incelemenin
patoloji

Patolog tarafindan makroskobik inceleme yapildiktan

yapilacagi laboratuvarina ulastinlmistir.

sonra, dokunun solid, papiller veya duvar kaliniginin
en fazla oldugu siipheli bélgesinden alinan 6rnek sivi

azot -25°C’de dondurulduktan sonrakriyostat cihaziile
7-8 pm kalinliginda kesitler hazirlanmistir. Bu kesitler
hematoksilen-eosin boyasi ile boyanarak mikroskop
altinda degerlendirilmistir. Frozen inceleme sonuglar
ortalama 20-30 dakika icerisinde patolog tarafindan
degerlendirilip, telefonla cerrahi ekibe konsiiltasyon
ile bilgi verildikten sonra cerrahinin genisligine karar
verilmistir. Hastalarin kalici patoloji tan1 sonuclar
over tumorleri icin FIGO (International Federation
of Gynecologist and Obstetricians) 2018 evreleme
sistemine gore evrelendirilmistir (10).

Kalict  patoloji tanilarn  borderline  olarak
raporlanan hastalarin geriye doniik degerlendirilen
frozen inceleme sonuclari benign, BOT ve en az
BOT tanisi alanlar olarak 3 gruba aynlmistir. Malign
tamist konusunda supheli fakat ikna edici kanitlan
olmayan frozen inceleme sonuclarn en az BOT olarak
tanimlanmistir. Frozen kesitleri ve kalici patoloji
tanilan jineko-patoloji konusunda uzmanlasmis ayn
ekip tarafindan incelendi. Calismada frozen inceleme
kesitleri ve kalic1 patoloji tanmilarn karsilastinlmistir.
Cerrahi operasyonlar jinekolog onkologlar tarafindan
uygulandi. Cerrahi prosediir olarak unilateral salpingo-
oferektomi, total histerektomi ve bilateral salpingo-
oferektomi, periton sitolojisi, multipl periton
biyopsileri, apandektomi, infrakolik omentektomi ve/
veya lenf nodu diseksiyonu (ornekleme/sistematik)
hastanmin yasina, fertilite istemine gore uygulanmistir.
Fertilite istemi olan ve genc yas grubundaki hastalara
konservatif cerrahi tercih edilmistir. Overlerden
en az birinin bir bolumunin ve uterusun birakilmis
olmas1 “konservatif cerrahi” olarak tammlanmistir.
Postmenopozal yas grubu ve/veya fertilite istemi
olmayan hastalara ise definitif cerrahi tercih edilmistir.
Her iki overin ve uterusun alinmis olmasi “definitif
cerrahi” olarak tammlanmistir. Cerrahi evreleme
kapsaminda hastalara multipl peritoneal ornekleme,
omentektomi, apandektomi ve lenf nodu diseksiyonu
(ornekleme veya sistematik) uygulanmistir.

Veriler siirekli degiskenler icin ortalamasstandart
kategorik  degiskenler ortanca

sapma, icin

(minimum-maksimum)  kullanilarak ozetlenmistir.
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Gruplar arasindaki farkliliklan

amaciyla siirekli degiskenler icin Mann-Whitney

degerlendirmek

U-testi, kategorik degiskenlerin uygunluguna gore
karsilastirilmasinda Ki-Kare veya Fisher’s Exact testi
kullamlmistir. Frozen tam ile kalic1 patoloji tani
uyumsuz saptanma orani ile iliskili risk faktorleri icin
olasilik oranlarini (OR) ve % 95 guven araliklarin1 (%
95 GA) tahmin etmek icin lojistik regresyon modelleri
kullamlmistir. Frozen tanm ile kalic1 patoloji tami
uyumsuz patolojiye sahip olma olasilig1 lizerindeki CA
19-9’un etkilerini belirlemek icin lojistik regresyon
yapilmistir. Lojistik regresyon modeli istatistiksel
olarak anlamli bir sonuc vermistir. x2(1)=12.945,
p<0.001. Bu uyumsuz  patolojideki
(Nagelkerke R?) varyansin %10.4’Unu aciklamis ve

model,

vakalarin %93.7’sini dogru bir sekilde simflandirmistir.
istatistiksel anlamlilik p<0.05 degerine ayarlanmistir.

Veri analizi Windows icin SPSS 11.5 (SPSS Inc.,
Chicago, IL, USA) kullanilarak yapilmistir.
Sehir
Klinik Arastirmalar Etik Kurulu’nun onay1 ile
gerceklestirilmistir (Tarih:26.05.2023, Karar no: E2-
23-4163).

Bu calisma, Ankara Hastanesi

BULGULAR

Bu calismaya kalici patoloji tamist BOT olan
toplam 232 hasta dahil edilmistir. Hastalarin yas
ortanca degeri 40 (17-78)’idi. Tim hastalarin frozen
tanilar dogruluk degeri % 93.7 olarak bulunmustur.
Seroz tumorler icin 157 (% 70.7) (Sekil 1) ve miisin6z
tumorler icin 62 (% 27.9) (Sekil 2) frozen inceleme
sonuclan kalici parafin sonuclan ile uyumlu olarak
saptanmistir.

Sekil 1. Ser6z Tumor

Ortalama en buyuk tumor capr 97.5 (14-300)
mm olarak tespit edildi. Hastalarin kliniko-patolojik
ozellikleri Tablo 1’de sunuldu. Frozen tani sonuclarina
gore hastalarin 157 (%66.2)’sinde seroz borderline
over timoru (BOT), 63 (%26.6)’liinde miisinoz BOT,
2 (%0.8)’sinde endometrioid BOT, 12 (%5.1)’sinde
benign lezyon ve 3 (%1.2)’Unde en az BOT tanisi
konulmustur (Tablo 1). Frozen ve kalici patoloji
tamlarimin karsilastirilmasi ise Tablo 2’de sunuldu.
Hastalarin yas, en buyuk tumor capi, menopoz
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Sekil 2. Musinoz Tumor

durumu, uygulanan cerrahinin tipi ve median
preoperatif CA-125 U/ml dizeyi frozen ile kalici
patoloji tan1 uyumsuz saptanma orani ile istatistiksel
iliskili (Tablo 3).

frozen incelemede misinoz histoloji saptanmasi,

anlamli bulunmadi Hastalarin
preoperatif serum CA 19-9 U/ml duzeyinin yiiksek
olmasi ve timorin bilateral goriilmesi frozen tam
ile kalic1 patoloji tam uyumsuz saptanma orani ile
istatistiksel olarak anlamli iliskili bulundu (sirasiyla;

p<0.001, p=0.002, p<0.001) (Tablo 3).



Tablo 1. Hastalarin kliniko-patolojik karakteristikleri

mean+SD

40.88+13.74

Yas (yil)

median (min-max)

40.00 (17.00-78.00)

mean+SD

58.20+£193.02

Preoperatif CA-125 U/ml

median (min-max)

23 (5.00-2544.00)

mean+SD 40.82+92.32
Preoperatif CA 19-9 U/ml - -
median (min-max) 22.00 (1.00-1065.00)
. <44.50 202 (85.2)
Preoperatif CA19-9, n (%)
244.50 35 (14.8)
mean+SD 103.39+52.02

Boyut (mm)

median (min-max)

97.50 (14.00-300.00)

Yok

155 (% 65.4)

Menopoz, n (%)

Var 82 (% 34.6)
Unilateral 225 (% 94.9)
Bilateralite, n (%)
Bilateral 12 (% 5.1)
Seroz BOT 157 (% 66.2)
Miisinoz BOT 63 (% 26.6)
Frozen tamlarinin sonuclari, n (%) Benign 12 (% 5.1)
Endometroid BOT 2 (% 0.8)
En az BOT 3(%1.2)
Seroz BOT 160 (% 67.5)
Kalic1 patoloji tanilarinin sonuclari, n (%) Miisinoz BOT 74 (% 31.2)
Endometroid BOT 3(%1.3)
Frozen ile kalic1 pataloji tanilarinin uyumluluk Uyumsuz 15 (% 6.3)
oraninin karsilastirilmasi, n(%) Uyumlu 222 (% 93.7)
Konservatif 87 (% 36.7)
Konservatif cerrahi, n (%)
Definitif 150 (% 63.3)

SD: Standart deviation, Min: Minimum, Max: Maximum

Tablo 2. Frozen ile kalic1 patoloji tanilarinin karsilastiriimasi

Kalhci patoloji tanilarinin sonuglan

Toplam

Frozen tanilar Sonuclar

Seroz BOT (n) Misinoz BOT (n) Endometroid BOT (n) (n)
Seroz BOT 155 1 1 157
Misin6z BOT 2 61 0 63
Benign 2 10 0 12
Endometroid BOT 0 0 2 2
En az BOT 1 1 1 3
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Tablo 3. Frozen ile kalic1 patoloji tanilarinin dogruluk oraninin karsilastirilmasina etki eden risk faktorlerinin analizi

Frozen ile kalic1 patoloji Frozen ile kahc
karsilastirilan hastalarin patoloji karsilastirilan
n (%) uyumsuz sonugclari hastalarin uyumlu p
(n=15) sonuglan (n=222)
n (%) n (%)
Seroz 3 (% 20) 157 (% 70.7)
Parafin patoloji ~ Misinoz 12 (% 80) 62 (% 27.9) <0.001
Endometroid 0 (% 0.0) 3(%1.4)
Yok 11 (% 73.3) 144 (% 64.9)
Menopoz 0.505
Var 4 (% 26.7) 78 (% 35.1)
CA 19-9 <44.50 8 (% 53.3) 194 (% 87.4) G
kategorik >44.50 7 (% 46) 28 (% 12.6) ’
Evreleme Yok 3 (% 20) 17 (% 7.7) B
cerrahisi Var 12 (% 80) 205 (% 92.3) ’
Unilateral 10 (% 66.7) 215 (% 96.8)
Bilateralite <0.001
Bilateral 5 (% 33.3) 7 (% 3.2)
37.20+12.50 (mean) 41.13+13.81 (mean)
Yas (yil) 42 (median) 40 (median) 0.324
(20-56) (17-78)
142.20+82.12 (mean) 100.75+48.49 (mean)
En biiyiik tiimor cap1 100 (median) 95 (median) 0.134
(50-280) (14-300)
81.60+137.88 (mean) 56.62+196.32 (mean)
Preoperatif CA-125 1U/ml 26 (median) 23 (median) 0.211
(10-557) (5-2544)

SS: Standart sapma, Min: Minimum, Max: Maximum

“* [kiserli karsilastirma yapildiginda, yalnizca serdz ve miisindz grupta istatistiksel olarak anlamli bir fark saptanmistir (p<0.05).

Calismamizda, CA 19-9 degeri icin ROC degeri 44.5  sahip olma olasiigi CA 19-9 degeri yiiksek olanlara
olarak bulundu (Tablo 4). CA 19-9 degeri diisiik olan  gore 6.06 kat daha fazla olarak bulundu (Tablo 5).
bireylerin frozen tan ile kalic1 patoloji tan1 uyumsuz

Tablo 4. CA 19-9 icin ROC egrisi ve esik degeri

Esik degeri AUC (95 % ClI) p Sensitivite (%) Spesifisite (%)

CA19-9 44.50 0.688 (0.537-0.838) 0.015 0.467 0.874

ROC: Islem Karakteristik Egrisi (Receiver Operating Characteristic)
AUC: ROC Egrisi altinda kalan alan(Area Under Curve)
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Tablo 5. Frozen ile kalict patoloji tamilarinin dogruluk oramimin karsilastirilmasina etki eden CA 19-9 diizeyi Logistic

Regression analizi

OR (95% CI) p
CA19-9 <44.50 6.062 (2.040-18.014) 0.015
>44.50 1 (reference)
TARTISMA olarak istatistiksel olarak anlamli bulunmustur (13).
Bizim calismanin sonuclar da literatirle uyumlu
Over Kkitlelerin cerrahi yonetimi neoplazmin  olarak miisinz BOT’lerde frozen tani oran diger BOT
benign, BOT veya malign olmasina gore tanilanyla kiyaslandiginda diisiik olarak saptanmstir.

degismektedir. Operasyon esnasinda over kitlesinin
tanmisim belirlemek icin frozen kesit inceleme yapilir.
BOT’lerin frozen tam dogrululuk orani diger over
tumorlerine gore daha dusuktur ve literatiirde % 56-
89 oraninda degismektedir (11). Bizim calismamizda
frozen tam dogruluk oranmi BOT hastalarinda % 93.7
Bu farklhilik
anlamli bulunmustur. Calismarmizda hastanin yasi,

olarak bulundu. istatistiksel olarak
preoperatif serum CA-125, menopoz durumu, timor
boyutu ve uygulanan cerrahinin tipi frozen tam
dogruluk oran ile iliskili bulunmamistir.

Ureyen ve ark. yaptiklan calismada, frozen
tanm dogruluk oranm seréz BOT’lerde %92, misinz
BOT’lerde ise %62 olarak saptamislardir (12). Musinoz
BOT’ler seroz BOT’lere gore timor boyutlan buyiik
oldugu
BOT’lere gore daha diisiik bulunmaktadir. Ozellikle
musinoz BOT’lerin heterojen yapida olmasindan

icin frozen uyumluluk oranlarnin seroz

oturu aynm tumorde benign, malign ve borderline
alanlann icerme olasiigi daha fazla oldugundan
frozen tanilarinin diisiik dogrululuk degeri daha fazla
saptanmaktadir. Yapilan arastirmalar buyuk dokudan
alinan ornek sayisinin artirilmasi ile frozen dogruluk
oraninin yiikseltilebilecegini gostermektedir (8, 9).
Benzer baska bir calismada Huang ve ark. yaptig1 13
calismayr iceren 1577 BOT tanili hastalar uzerinde
yapilan meta-analizde miisindz histoloji frozen ile
kalic1 parafin arasinda tani uyumsuzlugu risk faktori

Seckin ve ark. yaptig1 calismada, preoperatif CA
19-9 diizeyinin yiksekligi miisinoz BOT hastalarinda
kalici patoloji tamisinda daha fazla malign tam
konulmasiileiliskili  bulunmustur (14). Calismamizda
ROC analizi ile CA 19-9 diizeyini belirledik ve CA 19-9
yliksekligi istatistiksel olarak anlamli frozen tanisi
ile kalic1 parafin uyumsuzlugu icin artmis risk artisi
olarak bulunmustur.

Derman ve ark. yaptig1 tek merkez retrospektif
bilateral

calismada BOT hastalarinda tumorun

olmasinin, frozen tam uyumsuzluk orani icin
risk faktori oldugu sonucuna varilmistir (15). Bir
baska calismada yapilan meta analizde, tumorin
unilateral olmasi, frozen tamsi ile kalici patoloji
sonuclar arasindaki uyumsuzluk risk faktoru olarak
bulunmustur (13). Bizim calismamizda da tumorin
bilateral olmasi, frozen tamsi ile kalici patoloji
sonuclari uyumsuzlugu icin istatistiksel olarak anlamli
risk faktori olarak saptandi.

BOT

gore siklikla daha erken yasta tam alirlar. Bizim

hastalan invaziv kanser hastalarina
calismamizda da hastalarin tan1 aninda median
yas ortalamas1 40.8 olarak saptandi ve literatur ile
uyumlu olarak bulundu (16, 17).

Literaturde yayinlanan calismalarda tumor boyutu
arttikca BOT frozen tan1 dogruluk orani azalmaktadir.
Arastirmacilar, buyuk timor boyutlarint incelemenin

ve tan1 konmasinin zor oldugunu belirtmislerdir (18,
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19). Farkli gorus olarak tumor boyutunun frozen
dogruluk oraninin etkilemedigini belirten calismalar
da bulunmaktadir (15, 20).
timor boyutu ile frozen kalici parafin dogruluk
fark

Bizim calismamizda

oranit arasinda istatistiksel olarak anlaml
bulunmamistir.

Shah ve ark. 220 BOT hasta lzerinde yaptig
calismada hastalarin farkli merkezlerde yapilan

frozen sonuclarini  degerlendirmisler. Jinekolojik
onkoloji konusunda uzmanlasmis patologlar ile genel
patologlar arasinda frozen tam dogruluk arasinda
farkliik

(8). Fakat calismalarda frozen

istatistiksel anlamli saptamamislardir
sonuclarininin
uzmanlasmis jineko-patologlar tarafindan
degerlendirilmesinin frozen tam dogruluk oranini
arttirdigin1  raporlayan yayinlar da mevcuttur
(21, 22) Bizim calismamizda frozen tami dogruluk
oranlarimiz yuksek olarak % 93.7 bulunmustur.
Bunun nedeni olarak frozen inceleme sonuclarinin
tamamini alaninda uzmanlasmis jineko-patologlar
incelenmesinden oldugunu

tarafindan kaynakli

dusuniyoruz.

TESEKKUR

Bu calismamin  bazi simrhiliklar1t  arasinda

retrospektif tasarima sahip olmasi ve frozen

tamst BOT disinda kalan hastalarin  calismaya
dahil edilmemesi yer almaktadir. Ote yandan,
hasta sayisinin yiiksek olmasi, operasyonlarin tek
merkezde ayni cerrahi ekip tarafindan yapilmasi ve
ayn jinekolo-patologlar tarafindan frozen ve frozen
ile kalici patoloji tanilarinin ayni jinekopatologlar
tarafindan degerlendirilmis olmasi calismanin giicli
yonleri arasinda sayilabilir.

Sonuc olarak; BOT tanis1 alan hastalarin genellikle
iyi prognozlu olmasi nedeniyle, ozellikle genc yas
grubundaki  hastalarda fertilite koruyucu cerrahi
tedavisi onerilmektedir. Bu baglamda, BOT tanisinin
frozen inceleme ile dogru bir sekilde konulmasi,
uygulanacak cerrahinin kapsaminin belirlenmesi
acisindan buyuk onem tasimaktadir. Tumorun bilateral
olmasi, misinoz histoloji ve preoperatif CA 19-9
diizeyi yiiksekligi hastalara frozen tanisinda yanlis
degerlendirmelere neden olabilir. Bu nedenle cerrah,
hastanin klinik oykustini, intraoperatif bulgularini ve
patoloji uzmaninin frozen degerlendirmesini dikkate

alarak en uygun cerrahi yaklasimi belirlemelidir.

* Frozen kesitleri ve kalic1 patoloji tanilarini inceleyerek calismamiza katkida bulunan Patoloji Uzmami Dr. Serap AKBAY’a

tesekkiirlerimizi sunarz.

ETiK KURUL ONAYI

* Bu calisma, Ankara Sehir Hastanesi Klinik Arastirmalar Etik Kurulu’nun onayi ile gerceklestirilmistir (Tarih:26.05.2023,

Karar no: E2-23-4163).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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Arastirma Makalesi/Original Article Tiirk Hijyen ve Deneysel Biyoloji Dergisi

Makale Dili “ingilizce”/Amcle Language “English”

Bibliometric examination of health tourism in the context of
hygiene

Nebi SEREN'

ABSTRACT

Objective: In recent years, health tourism has
been increasing its importance in terms of both the
development of national economies and improving the
quality of health systems. Health tourism is summarized
as the visit of people who demand treatment to different
regions in order to access high-cost treatments outside
the region where they live, often at lower prices. Health
tourism is included in the literature not only in terms of
access to lower-priced services, but also as a form of
tourism that occurs when individuals who demand the
service want to access quality services. This study aims
to evaluate the publications on health tourism, which
consumers apply in line with their needs, from different
perspectives, to reveal the diffusion and relationships

of existing studies and to examine the hygiene effect.

Methods: The data used in this study were obtained
from studies published only in the English language by
filtering the studies in “Scopus” and “WoS” (Web of
Science) databases between 2020-2024. In the retrieval
of the data, restrictions were made as “health tourism”

in titles, abstracts and keywords and “hygiene” in all

OZET

Amac: Saglik turizmi son yillarda hem iilke
ekonomilerinin gelisimi hem de saglik sistemlerindeki
kaliteyi ileri seviyeye tasima basliklarinda ©nemini
artirmaktadir. Saglik turizmi tedaviyi talep eden kisilerin
yuksek maliyetli tedavilere, yasadiklarnn bolge disinda,
cogunlukla daha diisiik fiyatlarla ulasabilmeleri icin farkl
bolgeleri ziyaret etmeleri olarak 6zetlenmektedir. Saglik
turizmi sadece daha dusik fiyatli hizmete ulasabilme
noktasinda degil, ayn1 zamanda hizmeti talep eden
bireylerin kaliteli hizmete ulasmak istediklerinde ortaya
cikan turizm sekli olarak da literatiirde yer almaktadir.
Bu calisma, tiiketicilerin ihtiyaclar dogrultusunda
basvurduklan saglik turizmi hakkinda yapilan yayinlan
farkli acilardan degerlendirerek mevcut calismalarin
yayilim ve iliskilerini ortaya koymak ve hijyen etkisini

incelemeyi amaclamaktadir.

Yontem: Bu calismada kullamlan veriler, 2020-
2024 yillan arasinda “Scopus” ve “WoS” (Web of
Science) veri tabanlarinda yapilan calismalar siiziilerek,
sadece ingilizce dilinde yayinlanan calismalardan elde

edilmistir. Verilerin alinmasinda, baslik, 6zet ve anahtar
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fields. In the bibliometric analysis part, co-author
analysis, keywords analysis, country citation analysis,
author citation analysis, source citation analysis,
and bibliographic matching analysis were performed,
respectively, using the Vosviewer program. The
geographical distribution of studies on health tourism
was visualized using the R program and Biblioshiny
plugin.

Results: As a result of the review, it was determined
that the studies searched in the WoS database consisted
of 3512 research articles, 338 reviews, 217 early access
publications, and 179 conference proceedings, while the
publications in the Scopus database were 303 research
articles, 55 reviews, 60 book chapters, and 24 conference
proceedings. It has been observed that the number of
studies conducted in the last five years has increased
significantly, especially after the Covid-19 pandemic.
In addition, the interconnections of studies on health
tourism were evaluated from different perspectives.
The countries, authors, and relationship tables that

publish the most on the subject were revealed.

Conclusion: It has been observed that studies on
health tourism continue to increase every year. It has
been determined that the research on health tourism is
unevenly distributed on the basis of countries and that
the leading countries in this field constitute a significant
part of the total studies. The importance of hygiene
concept in health tourism has been shown with the help

of analysis results, tables and graphs.

Key Words: Public health, health tourism, tourism,

hygiene, bibliometric analysis

kelimelerde “saglik turizmi” ve tiim alanlarda “hijyen”
seklinde kisitlama yapilmistir.  Bibliyometrik analiz
kisminda, Vosviewer programi kullanilarak sirasiyla ortak
yazar analizi, anahtar kelimeler analizi, ulke atif analizi,
yazar atif analizi, kaynak atif analizi ve bibliyografik
eslestirme analizi yapilmistir. Saglik turizmi izerine
yapilan calismalarin cografik dagiimi, R programi ve

Biblioshiny eklentisi kullanilarak gorsellestirilmistir.

Bulgular: inceleme sonucunda WoS veri tabaninda
taranan calismalarin 3512 arastirma makalesi, 338
derleme, 217 erken erisim yayin ve 179 konferans bildirisi
seklinde olustugu tespit edilmistir, Scopus veri tabanindaki
yayinlarin ise 303 arastirma makalesi, 55 derleme, 60
kitap bolimii ve 24 konferans bildirisi seklinde siralandig
belirlenmistir. Son bes yil icinde yapilan calismalarin
sayisinin  ozellikle Covid-19 pandemisinin ardindan
onemli Olclide arttigi gozlemlenmistir. Ayrica, saglik
turizmi hakkinda yapilan calismalarin birbirleriyle olan
baglantilan farkli perspektiflerden degerlendirilmistir.
Konuyla ilgili en cok yayin yapan ulkeler, yazarlar ve iliski

tablolan ortaya cikarilmistir.

Sonug: Saglik turizmi iizerine yapilan calismalarin
her yil artarak devam ettigi gozlemlenmistir. Saglik
turizmi Uzerine yapilan arastirmalarin ulkeler bazinda
dengesiz dagildig1 ve bu alanda oncii Ulkelerin toplam
calismalarin 6nemli bir bolimini olusturdugu tespit
edilmistir. Saglik turizminde hijyen kavraminin 6nemi,
analiz sonuclari, tablolar ve elde edilen grafikler

yardimiyla gosterilmistir.

Anahtar Kelimeler: Halk sagligi, saglik turizmi,

turizm, hijyen, bibliyometrik analiz

INTRODUCTION

One of the primary drivers of medical tourism is

cheaper, without compromising on quality. This trend
has been observed in various studies, which have
indicated that countries positioning themselves as

the disparity in healthcare costs between countries. medical tourism destinations have economically
Patients from developed nations often seek medical benefited. For example, India, Thailand, and Malaysia
services in countries where healthcare is significantly have emerged as leaders in this sector, attracting
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millions of international patients annually, thereby
stimulating local economies through job creation and
infrastructure development (1,2). The global medical
tourism market is projected to reach approximately
$207.9 billion by 2027, underscoring the financial
potential of this industry (1).

Furthermore, the integration of the health and
tourism sectors has been highlighted as a critical
area for both research and policy development.
The
understanding of medical tourism requires an analysis

literature suggests that a comprehensive
of its economic, social, and cultural dimensions (3,4).
For instance, the establishment of international
quality standards and the harmonization of legal
frameworks have been deemed essential for ensuring
patient safety and enhancing the attractiveness of
medical tourism destinations (5).

These cost dynamics affect healthcare systems
While
many studies emphasize developments positively,

in both source and destination countries.

some studies highlight the negative aspects of
health tourism, particularly within the context of
cost savings. Concerns were voiced by Vijaya (6) on
the transfer of health problems from developed to
developing nations while taking advantage of lower
cost at abroad. This suggests that ethical concerns and
conflicts with healthcare system sustainability also
deserve attention beyond the economic motivations
behind health tourism. One of the most significant
adverse impacts of health tourism on host countries’
healthcare systems is the diversion of resources away
from local populations to foreign patients. Johnston
et al. (2012) pointed out that the increasing demand
from medical tourists can make local healthcare
services and specialists less accessible to local
citizens(7). Another study highlighted how health
tourism in host countries could increase healthcare
costs, exacerbate existing health inequalities, and
make healthcare access more challenging for lower-
income groups (8). Additionally, health tourism may
prompt local healthcare workers to migrate to urban
centers, worsening healthcare provision in rural areas.

A study emphasized that such migration of specialists
could negatively impact healthcare delivery in rural
regions and intensify health disparities in those areas
(9). This study also noted that health tourism often
leads healthcare professionals to seek better wages in
significant cities, weakening local healthcare systems
(10). Another negative consequence of health tourism
is its pressure on public healthcare systems. Beladi et
al. (2017) argued that health tourism can erode public
healthcare resources, making it harder for the local
population to access healthcare (11). Another study
stressed that this can threaten the sustainability of
healthcare systems and create significant barriers for
local populations seeking medical care (12).

The evolution of internet technologies has
also played a pivotal role in shaping the landscape
of medical tourism, altering how patients seek
treatment abroad. Various studies have highlighted
how online platforms facilitate health tourism. One
of the critical aspects of this transformation is the
increasing reliance of patients on the internet for
information and decision-making regarding medical
tourism. Behmane et al. (2021) emphasized that
potential medical tourists use healthcare providers’
websites to communicate and make informed
decisions about the destinations they will travel to

for treatment (13).

MATERIAL and METHOD

The study was conducted using a data set compiled
from academic publications indexed in the Web of
Science (WoS) and Scopus databases, based on data
from the last five years (2020-2024) at Bursa Uludag
University. The study aimed to observe the progress of
studies in the field of health tourism and to contribute
to future studies in this field with the data sets
created by revealing the relationships between these
studies. The abundance of studies on the importance
of health tourism for national economies and health
enterprises revealed the necessity of this study due to
its potential to contribute to the study of this subject

Turk Hij Den Biyol Derg
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in the field of social sciencesin the literature, the
economic returns of health tourism were examined in
different scopes, and the studies conducted in terms
of financial returns, improvements to the health
system, and negative phenomena that it may bring
showed the contribution that examining this issue in
detail and through current data would make to the
literature.

Data were collected on October 10, 2024, by
searching the keywords “health and tourism” in the
title, abstract, and keyword fields, and “hygiene” in
all fields, across both Scopus and WoS databases. This
data set, obtained under the specified restrictions,
forms the basis of the study. The data were then
subjected to bibliometric analysis using Vosviewer
software to create relationship maps. The maps
were created for the following analyses: co-author
analysis, keyword analysis, country citation analysis,
author citation analysis, source citation analysis
and bibliometric link analysis. A collective analysis
section was created for each map, providing relevant
comments and interpretations. The following sections
present bibliographic studies based on this data set.
Furthermore, the R program, Rstudio program and
biblioshiny plugin were used to create the map of the
countries that produced the most publications and
the table of the most cited publications. The data
sets obtained from the Scopus and WoS databases
were combined with the help of short codes in the
Rstudio plugin. The received data sets were in bibtex
format and were first merged (for WoS) and then
added to each other in R studio.

RESULTS

The data used in the study were obtained from
Scopus and WoS databases by searching for “health
tourism” in the title, abstract, and keywords section
and “hygiene” in all fields section, and it was seen that
there were a total of 9,394 results in both databases.
However, since only the last five years were limited
in the study, this number was obtained as 4605 in

Turk Hij Den Biyol Derg

total. The distribution of these results according to
publication types revealed 3820 research articles, 394
review articles, nine books, 95 book chapters, 203
conference proceedings, and 51 editorials. The studies
were covered a variety of disciplines, and the majority
fell into the categories of Medicine (356), Social
Sciences (218), Environmental Science (892), Business,
Management, and Accounting (595), and Agriculture
and Biological Sciences (80). This dataset, obtained
under the specified restrictions, was used as the basis
of the study. These data were subsequently subjected
to bibliometric analysis using the Vosviewer software
to generate relationship maps. The maps were created
for co-author analysis, keyword analysis, country
citation analysis, author citation analysis, source
citation analysis, and bibliometric coupling analysis.
For each map presented in the result section of this
study, comments were made in the discussion section.

When the resulting co-authorship analysis was
examined, it was seen that a map consisting of 4
clusters created by a total of 45 authors emerged. A
total of 405 connections were established between
these authors, with a connection strength of 435,
as indicated by VOSviewer. The most productive
authors, ranked by the number of publications, were
identified as Han and Heesup with 23 publications,
Wen and Jun with 19 publications, and Hall and
J. Michael with 14 publications. Among them, no
one determined to be among the most connected
authors in the network. In terms of citations, the
top three authors were found to be Hall and J.
Michael with 2687 citations, Shin and Hakseung with
526 citations, and Wen and Jun with 442 citations.

An examination of the keywords associated with
the search query ‘health,’” ‘tourism,’ and ‘hygiene’
revealed that the term ‘hygiene’ was notably
prevalent, particularly in studies conducted during
the COVID-19 pandemic. The five most commonly used
keywords in the studies were ‘Hygiene’ 512 times,
‘Tourism’ 351 times, ‘Medical Tourism’ 116 times,
‘Pandemic’ 115 times, and ‘Well-being’ 83 times.
Regarding total link strength, the strongest keywords
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identified in this analysis were COVID-19, tourism,
and pandemic. The analysis, which was conducted on
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aconcaic risk

hydrogherapy N

e
srvicpmen aps (o
2. 5

strygepes
sociolguppont 77 ©

embagiméng

- 1ob damands

chambarmaids

anaitical eagarchy process

Peakhcagh tourism
srategicpungiog

career decsions et

Peaitncare g@nsumerism
private hospitals

publicprvatapartnerships

Figure 2. Keyword analysis for health, tourism and hygiene

To identify the countries that dominate the
field of health, tourism and hygiene, a network
map was created based on the countries with at
least one publication related to the topic and
at least one citation. The analysis included 106
connected countries forming 16 clusters, with

a total of 1217 links and a total link strength of
4959. The countries with the most citations were
identified as the Peoples Republic of China with
9396 citations, the United States of America with
7622 citations, and England with 7554 citations.
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In terms of total publications, the Peoples
Republic of China and the United States of
America were found to maintain their lead,
producing 630 and 539 publications, respectively.
With 319 publications, Spain was ranked third
in total publications but was not cited as highly
as England, indicating a shift in influence when
comparing publication volume to citation impact.
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A BIBLIOMETRIC ANALYSIS OF HEALTH TOURISM

Figure 4 shows the map where countries are
separated according to the scientific studies
conducted on the subject. The countries in
dark colors on the map are the countries that
produce the most scientific publications, while
the countries that produce the least publications
are indicated in light colors. The numbers can be
observed in the country citation analysis section.

Prernen

Figure 3. Country citation analysis for health, tourism, and hygiene

Figure 4. Countries’ scientific production
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To obtain relevant results, the dataset from
Scopus and WoS was filtered to include only authors
with at least one publication that had received at
least one citation. In the resulting map, 779 author
were grouped into 21 clusters, showcasing 6584
connections with a strength of 7449. Among these
works, the three most productive authors were
identified as Han and Heesup, with 23 publications,
and Wen and Jun, with 19 publications, respectively.

A dataset was created by using specific filters to

Wadi hossen

dribe, ghando

identify the cited sources. The citation analysis was
conducted by including publications with at least one
publication and receiving at least one citation. When
the network map was generated for this citation
analysis, 300 sources were identified, revealing 49
clusters, 826 connections, and a total link strength
of 1284. The most cited source was found to be the
Sustainability, followed by International Journal of
Environmental Research and Public Health in second
place, and the Current Issues in Tourism in third place.
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Figure 5. Author citation analysis for health tourism and hygiene
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Bibliometric coupling analysis, which included
1000 documents with hidden connections, revealed
the following results: 6 clusters, 116123 connections,
and a total connection strength of 202937. At

priaiton)

the end of the analysis, the publications with the
highest bibliographic matches were identified as
Gossling (2021) with 1841 citations, Hall (2020) with
619 citations, and Bae (2021) with 418 citations.

thust@gif2020)

andrigan(2020)

Figure 7. Bibliographic coupling analysis for health, tourism and hygiene

DISCUSSION

When examining the impact of hygiene standards
on selection of travel destinations, several studies
indicate that hygiene plays a significant role. Appollo
et al. emphasized that hygiene standards should
be improved, particularly in developing countries,
to reduce public health risks for locals and tourists
(14). This perspective is supported by Rasethuntsa,
who notes that disease risks can significantly
affect the tourism sector, and inadequate hygiene
practices may negatively impact health tourism
(15). The importance of hygiene and cleanliness
in the tourism sector has been examined in many
studies in different areas. Dikmen and Irmak (2016)
examined the effects of bathing water quality on
public health in their study. Evidence was presented
that poor water quality is associated with various
health outcomes, especially gastrointestinal diseases
and skin infections (16). The COVID-19 pandemic has
further highlighted this relationship. Zhong’s study
indicated that the pandemic necessitated enhanced
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hygienic management and contactless services in the
hospitality industry (17). This shift demonstrates that
travelers now prioritize health and hygiene practices,
which strongly influence their destination choices and
overall travel experiences. Moreover, implementing
effective hygiene protocols is critical for ensuring
public safety in tourism environments. Musfirah et
al. (2022) discussed the vital importance of hand
hygiene among employees, especially in areas where
the risk of disease transmission is high (18). Similarly,
Niyonzima et al. stated that the availability of clean
water and hand hygiene protocols are crucial enablers
for healthcare workers. This condition can also
apply to tourism (19). The necessity for compliance
with hygiene protocols is further supported by
Tyagi et al. (2018), whose findings emphasize that
knowledge and education regarding hand hygiene are
essential for adherence in healthcare settings (20).

When the results obtained in this study are
examined in terms of demonstrating commitment
to hygiene and health tourism, outputs of this work
were found to highlight the central role of disease



prevention and hygiene practices in health tourism,
especially during global health crises like the COVID-19
pandemic. Keywords related to Epidemiology, one of
the higher-ranking words, further emphasized the
inherent connection between hygiene and disease
management in health tourism. This demonstrates
that a strong focus on hygiene is essential to ensure
patient safety and improve health tourism settings’
overall quality of care. Although the word epidemiology
remained at the bottom of the list in this study, it was
observed that this word rose to higher rankings when
the scope of the study was expanded, not limited
to the last five years (Figure 2). The importance of
the keyword “epidemiology” which is related to the
study of disease outbreaks, was particularly striking.
Significantly, many of the most frequently used terms
were related to diseases. This trend emphasized the
critical importance of hygiene in preventing disease
outbreaks in the field of health tourism. In previous
years, we see that the word malaria is used instead
of the word pandemic. This reveals the changing
sensitivities after the Covid-19 outbreak (Figure 2).
When the results are examined by country, it is seen
that Spain has a significant publication output, while
the People’s Republic of China and the United States
have a significant publication output in terms of both
citations and publication volume. However, Spain is
found to have a lower citation impact than the other
two countries (Figure 3). Author citation analyse
results indicated that many works had been produced
by these authors, and they were considered to
occupy prominent positions on the map of influential
Their
presence in publication volume and citation metrics

contributions to health tourism hygiene.

was found to underscore their substantial impact
on the discipline, and their role was highlighted as
critical contributors to advancing knowledge in this
area (Figure 5). Source citation analyse was found to
highlight the interconnected nature of research in
health tourism hygiene, suggesting that these works
were collectively contributing to the evolution of
knowledge within the field (Figure 6). Bibliographic

coupling was shown to indicate that independent
studies containing shared bibliographies were
interconnected through a hidden relationship. In other
words, two seemingly independent studies were found
to be linked if they shared the same bibliographic
structure. Studies that had not received citations were
excluded from the dataset in this analysis (Figure 7).

The evolving nature of health tourism necessitates
a focus on cleanliness, health, and safety (CHSE)
protocols. Implementing CHSE guidelines is crucial
for the post-pandemic recovery of the tourism
sector, as highlighted by Negara and Suandari in their
study on rafting tourism, where they emphasized
the importance of these protocols (21). The focus
on CHSE is also evident in the work of Fachryandini
et al. (2022), who noted that compliance with new
health protocols was necessary to ensure the safety
of tourism activities (22). When the countries that
are suitable for CSHE certification and are deemed
worthy of receiving a green stamp by the World
Travel and Tourism Council are examined, it is seen
that they coincide with the countries that produce
the most publications in the context of health tourism
and hygiene as a result of this study (Figure 2).

When health tourism studies are examined in the
context of hygiene, the names of the top 10 most cited
studies conducted in this field in the last five years,
their DOI numbers, the total number of citations they
have received, and the total number of citations
they have received per year are shown (Table 1).

One of the most up-to-date ways to gain a
competitive advantage in marketing is through the
analysis of product feedback within specific criteria.
Bilici (2024) stated in their study that businesses’
feedback was analyzed to determine areas where
products could be improved to gain a competitive
advantage (23). If more successful outcomes in health
tourism are desired, it is essential that marketing
strategies, particularly those focusing on hygiene
perception, be reviewed. Patient satisfaction can be
enhanced through efforts in this area, establishing
successful

a solid foundation for marketing.
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Table 1. Most cited sources in hygiene search in health tourism

Paper DOI TC TC Per Year
Abbass K, 2022, Environ Sc1 Pollut Res 10.1007/511356-022-19718-6 513 171,00
Bashir Mf, 2020, Air Qual Atmos Health 10.1007/511869-020-00894-8 458 91,60
Bae Sy, 2021, Curr Issues Tour 10.1080/13683500.2020.1798895 418 104,50
Neuburger L, 2021, Curr Issues Tour 10.1080/13683500.2020.1803807 397 99,25
Gobler Cj, 2020, Harmful Algae 10.1016/J.Hal.2019.101731 319 63,80
Zeng Z, 2020, Tour Geogr 10.1080/14616688.2020.1762118 316 63,20
De Kervenoael R, 2020, Tourism Manag. 10.1016/J.Tourman.2019.104042 296 59,20
Kim Ss, 2021, Int J Hosp Manag. 10.1016/J.1jhm.2020.102795 291 72,75
Kaushal V, 2021, Int J Hosp Manag. 10.1016/J.1jhm.2020.102707 290 72,50
Shin H, 2020, Int J Hosp Manag. 10.1016/J.1jhm.2020.102664 286 57,20

TC: Total Cites

This study could be further enhanced by this field. Such an approach would provide valuable
examining the strategies employed by countries insights into health tourism marketing and help to
that have achieved success in health tourism, evaluate the influence of hygiene-related factors
and by conducting a comparative analysis with on marketing effectiveness within this sector.
countries that have relatively limited activity in
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Helmintlerin ve artropodlarin demonstrasyonunda yeni preparat
hazirlama teknigi: Epoksi recinesi

Alican BILDEN' , Merve KAHRAMAN'

Giilsah OZKULA!

’

, Nadia iBRAHIM KAMIL KAMIL' s
Muttalip CICEK'

OZET

Amagc: Helmintlerin ve artropodlarin kalici preparat
haline getirilmesi, hem arastirma hem de egitim amacl
kullamm acisindan bliylik onem tasimaktadir. Bu islemin
basit ve uygulanabilir olmasi, hazirlanan preparatlarin
uzun sure korunmasina olanak tanir. Kalici preparatlarin
kalitesini ve dayamklligim artirmak amaciyla gliserin jeli,
entellan ve Kanada balsam gibi giiclii yapistincilar yaygin
olarak kullamlmaktadir. Ancak, bu geleneksel montaj
ortamlan zamanla sararma, kinlganlik, neme duyarlilik ve
uzun sertlesme siireleri gibi cesitli sinirliliklar icermektedir.
Bu calismanin amaci, helmint ve artropodlarin epoksi
recinesine gomiilmesi tekniginin kalite, dayamkliik ve
etkinligini degerlendirmek, geleneksel yontemlere kiyasla

sagladigi avantajlan belirlemektir.

Yontem: Laboratuvar ortaminda silik (Hirudo
sp.), Fasciola sp., Taenia sp., Enterobius vermicularis;
artropodlardan  sert kene (Ixodidae), redivid
(Reduviidae), Anopheles sp. gibi tirler epoksi recinesi
kullamlarak kalic1 hale getirilmistir. Ornekler, oncelikle

uygun fiksasyon ve dehidrasyon islemlerinden gecirilmis,

ABSTRACT

Objective: The permanent preparation of helminths
and arthropods is of great importance for both research
and educational purposes. The simplicity and applicability
of this process ensures long-term preservation of the
preparations. Strong adhesives such as glycerin gel,
entellan and Canada balsam are widely used to increase
the quality and durability of permanent preparations.
However, these traditional mounting media have various
limitations such as yellowing over time, brittleness,
moisture sensitivity and long hardening times. The aim
of this study is to evaluate the quality, durability and
effectiveness of the helminths and arthropods embedding
technique in epoxy resin and to determine its advantages

compared to traditional methods.

Methods: In the laboratory environment, species
such as leeches (Hirudo sp.), Fasciola sp., Taenia sp.,
Enterobius vermicularis; arthropods such as hard ticks
(Ixodidae), Reduviidae, Anopheles sp. were made
permanent using epoxy resin. The samples were first

subjected to appropriate fixation and dehydration
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ardindan dikkatli bir sekilde pozisyonlandirilarak epoksi

recinesi icerisine gomulmustur. Uygulanan yontem,
parazitlerin morfolojik biitiinliglini ve Uc¢ boyutlu

yapisini koruyacak sekilde optimize edilmistir.

Bulgular: Epoksirecinesi, yuksek optik seffaflik, istun
mekanik dayaniklilik, tc boyutlu preparat olusturma
yetenegi ve parazitlerin ince morfolojik detaylarini uzun
sure koruma kapasitesi gibi onemli avantajlar sunmustur.
Calismada hazirlanan preparatlarin fiziksel yapilar
bozulmadan ve optik ozellikleri kaybolmadan uzun siire
stabil kaldig1 gozlemlenmistir. Geleneksel yontemlerle
karsilastinldiginda, epoksi  recinesinin,  cevresel
faktorlere kars1 daha direncli ve zamanla deformasyona

ugramayan bir yap1 sagladigi belirlenmistir.

Sonuc: Epoksi recinesi, hem helmintler hem de
artropodlar icin yliksek montaj kalitesi saglayan, hizli
ve pratik bir teknik olarak degerlendirilmistir. Sagladigi
optik berraklik, mekanik dayaniklilk ve yapisal
biitiinligli uzun siire koruma kapasitesi sayesinde, bu
yontem uzun vadeli ornek saklama ve mikroskobik
inceleme acisindan umut verici bir alternatif olarak
one cikmaktadir. Epoksi recinesinin egitim ve arastirma
amachi  kullamm,

parazitoloji laboratuvarlan icin

degerli bir katki sunmaktadir.
Anahtar Kelimeler: Artropodlar, epoksi recinesi,

helmintler, kalici preparat, montaj teknikleri

processes, then carefully positioned and embedded
in epoxy resin. The applied method was optimized
to preserve the morphological integrity and three-

dimensional structure of the parasites.

Results: Epoxy resin has offered significant
advantages such as high optical transparency, superior
mechanical strength, the ability to create three-
dimensional preparations and the capacity to preserve
fine morphological details of parasites for a long time. It
was observed that the preparations prepared in the study
remained stable for a long time without deteriorating
their physical structures and losing their optical
properties. Compared to traditional methods, epoxy resin
was found to provide a structure that is more resistant to

environmental factors and does not deform over time.

Conclusion: Epoxy resin has been evaluated as
a fast and practical technique that provides high
mounting quality for both helminths and arthropods.
Its ability to maintain optical clarity, mechanical
durability, and structural integrity over time makes this
method a promising alternative for long-term specimen
preservation and microscopic examination. The use of
epoxy resin for educational and research purposes offers

a valuable contribution to parasitology laboratories.

Key Words: Arthropods, epoxy resin, helminths,

permanent preparation, mounting techniques

GIRIS

Parazitler, insan saglig1 iizerinde onemli etkileri
olan mikroorganizmalardir. Patojen parazitler, konak
organizmada cesitli enfeksiyonlara yol acarak bireysel
hastaliklardan genis capli salginlara kadar degisen
ciddi halk sagligi sorunlarina neden olabilmektedirler
(1). Bu durum, ozellikle tropikal ve subtropikal
bolgelerde yaygin olup, diinya genelinde saglik
sistemleri Uzerinde blyuk bir yik olusturmaktadir
(2). Paraziter hastaliklarin kontrol altina alinabilmesi
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icin tanmi, tedavi ve micadele stratejilerinin
etkin bir sekilde uygulanmasi gerekmektedir. Bu
durumda, parazitleri dogru teshis etmek bilyiik onem
tasirken uzun sureli gozlem ve arastirmalar icin iyi
korunmus kalic1 preparatlara ihtiyac duyulmaktadir
(3). Kalia

fiksasyonu, boyanmasi ve monte edilmesi gibi temel

preparatlar, parazitlerin yikanmasi,
adimlan icermektedir (4). Ancak, parazitlerin turd,
bliytiklugi ve yapisal ozelliklerine bagli olarak bu
adimlar degiskenlik gosterebilir (5). Protozoonlar,
helmintler ve artropodlar gibi farkli parazit gruplan



icin uygun fiksatifler, boyalar ve montaj yontemleri
secilmelidir (6). Ozellikle helmintler gibi yumusak
dokulu organizmalarin uzun siire korunabilmesi

icin uygun fiksasyon ve montaj tekniklerinin
kullanilmasr biiyiik 6nem tasimaktadir (7-8). Ornegin,
artropodlar, genellikle kurutularak ve ozel ignelerle
sabitlenerek koleksiyon haline getirilmektedir (9).
Ancak, uygun olmayan korunma kosullar1 (nem,
sicaklik degisiklikleri), cevresel kontaminasyon ve
biyolojik faktorler (ornegin, kiif ve bocek istilasi)
koleksiyonlardaki orneklerin zamanla bozulmasina
neden olabilmektedir (10).

bagh olarak diizenli bakimin saglanamamasi da bu

Artan ornek sayisina

bozulmay1 hizlandiran etkenler arasindadir (11).

Parazitoloji alaninda epoksi recineleri,

parazitlerin  uzun sureli stabilizasyonu, ince
kesitlerin hazirlanmasi ve mikroskobik gozlemlerin
kolaylastinlmas1 amaciyla kullanilmaya baslanmistir
(6).

kalict montaj islemleri icin yaygin olarak entellan,

Parazitoloji laboratuvarlarinda koruma ve
formaldehit, alkol, kanada balsami ve gliserin jeli gibi
kimyasallar kullanilmaktadir (5). Ancak, bu geleneksel
yontemlerin bazi dezavantajlar1  bulunmaktadir.
Ornegin, formaldehitin toksik yapisi hem laboratuvar
personeli icin saglik riski olusturmakta hem de uzun
sureli temas halinde orneklerde doku sertlesmesine
yol acabilmektedir. Alkol bazli fiksatifler ise zamanla
numunelerde blziismeye neden olmakta; bu durum,
parazitin dogal morfolojisinin bozulmasina ve tanisal
hatalara neden olabilmektedir. Epoksi recinesi
ise bu simirlamalarin buyik bir kismin1 ortadan
kaldirmaktadir. Epoksi recineleri, yiuksek mekanik
dayaniklilik, diisiik biiziisme orani ve uzun sureli yapisal
stabilite saglamalarn sayesinde parazit preparatlarinin
korunmasinda etkili bir alternatif olusturmaktadir
(12). Aynca, bu recineler mikroskobik incelemeye
uygun seffaf bir yap1 sunarak, histolojik ve morfolojik
analizlerde orneklerin detayli gozlemlenmesine
olanak tanimaktadir (13).

Bu calismada, uygulanmasi kolay, disuk maliyetli
ve uzun siire stabilite saglayan yeni bir teknik olan,

parazitlerin epoksi recinesine gomiilmesi yontemi

ile kalict preparat olusturulmast amaclanmistir.
Ayrica, bu yeni teknigin, geleneksel yontemlerle
karsilastirmali olarak degerlendirilmesi ve epoksi
recinesi ile hazirlanmis preparatlarin stabilitesi, optik
ozellikleri ve uzun vadeli koruma performansinin
analiz edilmesi calismanin ana hedefleri arasindadir.
Bu teknik, parazitlerin morfolojik yapisim uzun sure
koruyarak egitim, arastirma ve tam siireclerinde

giivenilir bir alternatif sunabilecegini dislinmekteyiz.

GEREC ve YONTEM

Bu calisma, Kirsehir Ahi Evran Universitesi
Tip Fakultesi Tibbi Parazitoloji Laboratuvari’nda
gerceklestirilmisti.  Calismada, epoksi recinesi

kullanilarak bazi helmint ve artropodlarin kalici

preparatlarinin hazirlanmasi amaglanmistir.

Calismada laboratuvar ortaminda helmintlerden
suluk (Hirudo sp.), Fasciola sp., Taenia sp.,
Enterobius vermicularis; artropodlardan ise sert

kene (Ixodidae), rediivid (Reduviidae) ve Anopheles

sp. tirleri kullanmilmisti.  Ornekler, biyogiivenlik

kurallarina uygun olarak islenmis; tum islemler
sirasinda sterilizasyon kosullarina 6zen gosterilmistir.
Parazitlerin epoksi recinesi icerisine gomiulerek kalici
preparat haline getirilme sureci, onceden belirlenmis
standart protokole uygun bicimde gerceklestirilmistir.

Bucalismadayalnizca tibbi oneme sahip parazitlere
degil, aym zamanda dogrudan patojen olmayan ancak
yapisal acidan farkli morfolojik ozellikler sergileyen
organizmalara da yer verilmistir. Calismanin temel
amaci, yalmzca belirli parazit turlerinin kalici1 preparat
haline getirilmesini gostermek degil; aynm1 zamanda
epoksi recinesi kullanilarak hazirlanan preparatlarin
demonstrasyon amacli kullanilabilirligini, Gic boyutlu
yapilart  sergileme kapasitesini ve morfolojik
biitlinlligli koruma yetenegini degerlendirmektir. Bu
dogrultuda, tibbi acidan dogrudan énemi bulunmayan
ancak farkli doku yapilar, segmentasyon oruntileri
ve dis iskelet ozellikleri ile dikkat ceken Diken
Kelebegi (Vanessa cardui), Kulagakacan (Forficula
Bug (Reduviidae) gibi

auricularia) ve Assassin

Turk Hij Den Biyol Derg

305



306

organizmalar da ornek cesitliligini saglamak ve
epoksinin farkli biyolojik yapilar lzerindeki etkisini
gostermek amaciyla calismaya dahil edilmistir. Bu
turlerin  kullanimi, ozellikle egitim ortamlarinda
parazitoloji dis1 biyolojik yapilarin da epoksi recinesi
icinde nasil korunabilecegini gostermesi acisindan
model organizma islevi gormustur.

Ayrica calismada kullanilan suluk (Hirudo
sp.), zaman zaman tibbi oneme sahip hematofag
birlikte,

filogenetik olarak helmintlerden farkli bir grup olan

ozelligi nedeniyle dikkate alinmakla
Annelida (halkali solucanlar) subesine aittir. Bu
baglamda siiliik, helmint olarak sinmiflandirilmasa
da, yumusak dokulu yapisinin epoksi recinesi
icinde korunabilirliginin degerlendirilmesi amaciyla

calismaya dahil edilmistir.
Kullanilan Kimyasallar ve Malzemeler

. Epoksi Recinesi: Ticari olarak satilan epoksi
recinesi ve sertlestirici madde kullanmlmistir.

. Sertlestirici Madde: Epoksi recinesi ile belirli
oranlarda kanstirnlarak kullanilmaktadir.

. Silikon Buz Kaliplari: Epoksi recinesinin
kaliplandinlmasinda tercih edilmistir.
. Tahta Kanstinci:  Epoksi  recinesi ve

sertlestirici madde kansiminda kullamlmistir.

. Pens (Mikropensetler): Parazitlerin epoksi
icinde pozisyonlandirilmasi icin kullamlmistir.

. Ist Kaynagr (Cakmak/Isitic1 Cihaz): Epoksi
icinde olusan hava kabarciklarinin giderilmesi icin
kullamlmistir.

Epoksi Recginesi Hazirlama

Epoksi recinesi ve sertlestirici madde, 2:1 oraninda
hassas terazide tartilarak hazirlanmistir. Karisimin
hacmi, parazitin biyikligline gore belirlenmis
ve uygun miktarlarda ayarlanmistir. Recgine ve
sertlestirici madde bir behere alinarak, tahta kasik
yardimiyla yavasca karistirnlmis ve homojen bir
kivama gelmesi saglanmistir. Karisimin icindeki hava
kabarciklarinin cokmesi icin oda sicakliginda yaklasik

15 dakika bekletilmistir.
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Epoksi Kaliplama Teknigi

Hazirlanan epoksi recinesi, silikon buz kaliplarinin
yarisin1 dolduracak sekilde dékiilmistir. ilk dokim
sonrasi olusan baloncuklar, cakmak gibi bir 1s1 kaynagi
kullamlarak giderilmistir. Recinenin sertlesmesi icin
oda sicakliginda yaklasik bir saat bekletilmistir.

Helmint ve Artropod Orneklerinin Montaji

Helmint ve artropod o6rnekleri, havlu kagit ile
tamamen kurutulduktan sonra bir saat boyunca oda
sicakliginda bekletilmistir. Kuruyan ornekler, 6nceden
yart kati hale gelmis epoksi recinesinin uzerine
pens yardimiyla yerlestirilerek uygun pozisyon
verilmistir. Ornekler tamamen gémiilecek sekilde iist
kisim jel benzeri epoksi ile kaplanmis ve kabarcik
olusumunu engellemek icin 151 kaynagi kullanilarak
hava kabarciklari giderilmistir. Kaliplar, en az 24
saat boyunca oda sicakliginda tamamen sertlesmeye
birakilmistir. Siire sonunda sertlesen epoksi recinesi

kaliptan ¢ikarilarak analiz icin hazir hale getirilmistir.
BULGULAR

Calismada, helmintveartropodlarinepoksirecinesi
icinde kalic1 preparat haline getirilmesi basarili
bir sekilde gerceklestirilmistir. Epoksi recineleri,
numunelerin optik seffafligin1 koruyarak mikroskobik
incelemeye uygun bir yap1 saglamistir. Ayn1 zamanda
mekanik dayanikliligi artirarak, numunelerin uzun
stre korunmasina olanak tanimistir. Epoksi recinesine
gomiilen helmint ve artropodlarin orijinal morfolojik
ozelliklerini muhafaza ettigi ve uzun vadeli saklama
acisindan stabil kaldigi goézlemlenmistir. Ornekler,
hem uc¢ boyutlu olarak incelenebilir hale gelmis
hem de geleneksel yontemlere kiyasla daha az
deformasyon gostermistir.

Calismada kullamlan ve epoksi icinde stabil
hale getirilen helmint ve artropod tiirleri asagida
listelenmistir (Sekil 1):

Sert kene (Ixodidae): Eklem bacakli olup, vektor
potansiyeline sahip tirlerden biridir.
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Diken Kelebegi (Vanessa cardui): Epoksi icinde
kanat yapist korunmus olup, ince tiylenme ve
damarlanma detaylarn gozlemlenmistir.

Kulagakacan (Forficula auricularia): Vicut yapis
ve anten morfolojisi stabil kalmis, segmentasyon
detaylar1 korunmustur.

Assassin Bug (Rhinocoris sp. veya Reduvius sp.):
Avci 6zellikleri ile bilinen bu tiiriin agiz parcalan ve
bacak segmentleri net bir sekilde muhafaza edilmistir.

Siiliik (Hirudo sp.): Yumusak doku yapisi korunarak,
ic ve dis morfolojisinin uzun sire incelenmesine
olanak saglanmistir.

e — Cilt 82 B Say1 2B 2025

Taenia sp.: Helmint yapisi deformasyona ugramadan
sabitlenmis, halkalanma ve segmentasyon belirgin bir
sekilde gozlemlenmistir.

Anopheles sp.: Sivrisinek turu olup, epoksi icinde
kanat zar yapilan ve bacak uzantilan bitiinligiini
korumustur.

Fasciola sp.: Helmintin deformasyona ugramis

bolumleri kolaylikla gozlemlenmistir.

Enterobius vermicularis: Makroskobik olarak kiiciik
olmasina ragmen net bir sekilde gézlemlenebilirligi

saglanmistir.

Sekil 1. Calismada kullanilan epoksi icine gomiilmis parazit ve artropod orneklerini gostermektedir. Farkli sekil ve
boyutlardaki epoksi kaliplarina gomiilen ornekler, morfolojik butunliiklerini kaybetmeden saklanabilmis ve tanimlama icin
uygun bir hale gelmistir. 1. Sert kene (Ixodidae); 2. Diken Kelebegi (Painted Lady, Vanessa cardui); 3. Kulagakacan (Forficula
auricularia); 4. Assassin Bug (Rhinocoris sp. veya Reduvius sp.); 5. Siiliik (Hirudo sp.); 6. Taenia sp.; 7. Anopheles sp.; 8.

Fasciola sp.; 9. Enterobius vermicularis
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TARTISMA

Parazitlerin detayli bir sekilde incelenmesi

ve dogru tanimlanmasi, parazitoloji alaninda
biyuk bir oneme sahiptir. Bu nedenle, parazitlerin
kalici preparat haline getirilmesi gereklidir. Kalici
preparatlarin hazirlanmasinda ilk basamak, fiksasyon
islemidir. Parazitlerin uzun sire dayanikli bir formda
kalabilmesi icin uygun fiksasyon yontemleri ile
sabitlenmesi gerekmektedir. Fiksasyon islemi icin
formalin, Schaudinn soliisyonu, MIF (Mertiyolat-
iyodin-Formalin), SAF (Sodyum Asetat-Asetik Asit-
Formalin) ve AFA (Alkol-Formalin-Asetik Asit) gibi
kimyasal ajanlar yaygin olarak kullanilmaktadir (14).
Kucuk trematodlar ve sestodlar icin AFA solisyonu,
bilylik trematodlar icin ise %70’lik etil alkol daha
fiksatif olarak kabul

Nematodlarin fiksasyonu icin ise glasiyal asetik asit

uygun bir edilmektedir.
ve sicak etil alkol kombinasyonlari onerilmektedir
(15).
fiksasyonun

Ancak, formalin ile yapilan uzun sireli

bazi dezavantajlann bulunmaktadir.
Ozellikle, uzun siire formaldehit icinde bekleyen
parazitler sertlesebilir, elastikiyetlerini kaybedebilir
ve kirilgan hale gelebilir. Ayrica, Fasciola gibi
kalin yapili helmintlerin i¢c kisimlarina formalinin
yeterince penetre olmamasi, fiksasyonun tam olarak
gerceklesmesini engelleyebilir (16). Bu calismada,
formolde korunan helmint ve artropodlarin kalic
preparatlarinin hazirlanmasi icin, kasilmis durumdaki
parazitler, %70’lik etil alkol icinde gevsetilerek uygun
hale getirilmistir.

Parazitoloji laboratuvarlarinda yaygin olarak
kullanilan montaj malzemeleri arasinda entellan,
kanada balsami ve gliserin jeli bulunmaktadir. Kanada
balsami, optik ozelliklerinin zamanla bozulmamasi
gibi avantajlara sahip olsa da, alkol ile dehidratasyon
sonras1 ksilen kullamiminin gerekliligi, preparatin
zamanla sararmasi ve sertlesme surecinin uzun olmasi
gibi dezavantajlar bulunmaktadir (17). Entellan, hizli
sertlesmesi acisindan avantaj saglasa da, iic boyutlu
yapilar icin kirilgan olmasi onemli bir simrlhibiktir.

Gliserin jeli ise su bazli bir montaj malzemesi oldugu
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icin, alkol ile dehidratasyon gerektirmemesi avantaj
saglarken, jel yapisinin toksik icerigi ve montaj
isleminin zorlugu gibi dezavantajlara sahiptir (5).

Bu calismada kullanilan

epoksi  recinesi,

geleneksel montaj tekniklerine kiyasla onemli
avantajlar sunmaktadir. Epoksi recinesi ve sertlestirici
madde karisimi, kimyasal reaksiyon sonucu gucli
bir bag olusturarak, yiiksek mekanik dayaniklilik,
suya direng ve optik seffaflik saglamaktadir (15).
Epoksi  recinesinin  kullamimi, helmintlerin ve
artropodlarin dogal morfolojik yapisin1 uzun siire
korumasina olanak tammaktadir. Bu yontem,
parazitlerin uzun sire bozulmadan saklanmasini,
optik seffafigim1 korumasini ve yiiksek mekanik
mukavemet kazanmasini saglamistir. Ayn1 zamanda,
sicaklik ve nem gibi dis etkenlere kars1 dayamklilik
kazandirarak, fiziksel ve kimyasal faktorlere karsi
direnc olusturmustur.

Epoksi recinesi ile kalic1 preparat olusturulurken
dikkat edilmesi gereken bazi hususlar belirlenmistir.
Oncelikle, siireci
preparatin

Recinenin fazla bekletilmesi halinde sertlesmesi

epoksi recinesinin sertlesme

kalitesini dogrudan etkilemektedir.

hizlanacagindan, 1s1 ile eski haline dondiriilmesi
mumkin olmamaktadir. Bu nedenle, ilk katmanin

tamamen donmasi beklenmeden lizerine ikinci

katmanin eklenmesi, parazitin cokmesini

engellemistir. Ayrica, sertlesme tamamlandiktan

sonra epoksi recinesinin  kaliptan cikarilmas,

preparatlarin  U¢ boyutlu yapisinin  korunmasi

Calismada epoksi
recinesine gomulen parazitler, uzun sire boyunca

acisindan kritik bir asamadir.

bozulmamis, berrakligini korumus ve sararmamistir.
Epoksi, sicaklik ve nem gibi dis etkenlere karsi
mukavemet saglamis, parazitlerin en ince detayina
kadar korunmasina olanak tammistir. ince dékiimlerde
epoksi recinesinin mikroskobik detaylan koruma
kapasitesi, ozellikle tur teshisi ve laboratuvar ici
veya laboratuvarlar aras1 ornek paylasimi acisindan
onemli bir avantaj sunmustur.

Epoksi ile hazirlanan preparatlarin egitim amacli
kullamim da oldukca degerlidir. Ozellikle tip egitimi



ve veteriner hekimlik alanlarinda, teorik bilgilerin

gorsellestirilerek Ogretilmesi, 6grenci 0grenimini

gliclendirmektedir. Parazit preparatlarinin  uzun

sire dayanikli olmasi, 06gretim materyallerinin
stirdirilebilirligine katki saglamaktadir. Ayrica, epoksi
recinesi ile olusturulan preparatlar, parazitoloji
laboratuvarlarinda nadir gorilen tirlerin korunmasini
saglayarak, gelecekteki arastirmalar icin énemli bir
referans kaynagi olusturabilir (14).

Sonuc olarak, epoksi recinesi ile hazirlanan kalici
preparatlar, parazitoloji laboratuvarlariicin onemli bir
yenilik sunmaktadir. Geleneksel montaj tekniklerine
kiyasla daha uzun omurlu, dayanikli ve optik olarak
seffaf bir yap1 saglamasi, bu yontemi parazitolojik
calismalar acisindan surdirilebilir ve uygulanabilir
bir alternatif haline getirmistir. Ayrica, epoksi recinesi
kullanimi, biyolojik orneklerin korunmasina yonelik
olarak farkli bilimsel disiplinlerde de uyarlanabilecek

yenilikci bir teknik olarak degerlendirilebilir.

ETIK KURUL ONAYI

* Bu calisma, Etik Kurul onayi ile gerektirmemektedir.

CIKAR CATISMASI

Bu c¢alisma, epoksi recinesi kullanilarak
hazirlanan kalic1 preparatlarin avantajlarin1 ortaya
koymakla birlikte baz1 sinirlamalar icermektedir.
Oncelikle, epoksi  recinesi ile  hazirlanan
preparatlarin uzun vadeli stabilitesi ve zamanla
olusabilecek fiziksel veya kimyasal degisimler
henuz yeterince arastinlmamistir.Ayrica, kullamlan
epoksi recinesinin farkli parazit tirleri uUzerindeki
etkileri detayli olarak karsilastinlmamis ve cesitli
parazit gruplan icin optimal recine formulasyonlan
belirlenmemistir. Bu calismada sinirli sayida helmint
ve artropod tird kullamlmis olup, yontemin farkl
parazit tirleri lzerindeki etkinligi genis Orneklem
gruplan ile degerlendirilmelidir. Gelecekte yapilacak
calismalarin, daha genis tiir yelpazesini kapsayacak
sekilde epoksi recinesinin uzun vadeli performansini
ve biyolojik ornekler lizerindeki etkilerini arastirmasi

faydali olacaktir.

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Comparison of 16S rRNA sequencing methods for bacterial
identification in clinical microbiology laboratories: Sanger
sequencing vs. third-generation sequencing
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ABSTRACT

Objective: This study aims to evaluate and
compare Sanger sequencing and third-generation 16S
rRNA sequencing methods in terms of their ability to
accurately identify various bacteria under identical
primer sets and specific PCR conditions using four
American Type Culture Collection (ATCC) strains. In
this context, the capacity of each method was assessed
to accurately and comprehensively identify bacteria
from pure cultures, where the genus and species of the

organisms are confirmed and known.

Methods: In the study, identical primer sets and PCR
conditions were used to enable a comparison between
the two sequencing methods. While eight primers
targeting the 16S rRNA region were used in the Sanger
sequencing method, only two primers were used for the
same region in the third-generation 16S rRNA sequencing
method. The raw data were analyzed using GeneStudio
software for Sanger sequencing and an appropriate
bioinformatics workflow for the third-generation 16S

rRNAsequencing method.

OZET

Amag: Bu calisma, Sanger dizileme ve Uguncu nesil
16S rRNA sekanslama yontemlerinin, ayni1 primer ve
belirli PCR kosullan altinda dort Amerikan Tip Kultir
Koleksiyonu (ATCC) susu kullanilarak dogru sekilde
bakterileri tanimlama yeteneklerini karsilastirmali
olarak degerlendirmeyi amaclamaktadir. Bu
baglamda, her bir yontemin, cins ve tiirleri 6nceden
dogrulanmis ve bilinen saf kiltiirlerden bakterileri
dogru ve kapsamli bir sekilde tanimlama kapasitesi

degerlendirilmistir.

farkli

amaciyla aym

Yontem: Calismada, iki sekanslama

yonteminin  karsilastirilabilmesi
primer setleri ve PCR kosullar1 kullanilmistir. Sanger
dizileme yonteminde 16S rRNA bolgesini kapsayan
sekiz primer kullanilirken Uclincii nesil 16S rRNA
sekanslama yonteminde ayni bdlge icin 2 primer
Dizilemede
16S rRNA

sekanslama yonteminde ise uygun biyoinformatik is

kullanilmisti.  Ham veriler, Sanger

GeneStudio yaziliminda, Uciinci nesil

akisi ile analiz edilmistir.
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Results: The analysis demonstrated that third-
generation 16S rRNA sequencing outperforms Sanger
sequencing in achieving comprehensive and efficient
profiling of the full 16S rRNA region. Third-generation
16S sequencing reduces primer requirements, minimizes
sequence loss in primer-binding regions, and significantly
decreases processing time from days to hours, enabling
rapid, high-throughput sequencing in a matter of
minutes. In contrast, Sanger sequencing provides high
single-read accuracy but falls short in terms of speed
and efficiency, making it less suitable for broader

applications.

Conclusion: This study highlights third-generation
16S sequencing as a faster, more comprehensive, and
more effective option for high-resolution microbial
investigations. While Sanger sequencing remains a
valuable tool for certain scenarios due to its high single-
read accuracy, its speed and depth limitations render
it inadequate for broader applications. These findings
emphasize the advantages of third-generation 16S
sequencing in providing scientists with a reliable and
thorough approach to characterizing microorganisms for

various applications.

Key Words:

sequencing,

Third-generation sequencing, 16S
sanger sequencing, microbial profiling,

sequencing method comparison

Bulgular: Analiz sonuclar, lciinci nesil 16S rRNA
daha
kapsamli ve verimli bir sekilde tam 16S rRNA bolgesini
nesil 165

sekanslama yontemi, primer gereksinimlerini azalttig

sekanslama yonteminin Sanger dizilemeden

profilleyebildigini  gdstermistir.  Uclincii
ve primer baglanma bolgelerinde dizi kaybim en aza
indirdigi gibi, islem siiresini giinlerden saatlere diisiirerek
dakikalar icinde hizli, yiiksek verimli dizileme olanagi
tanmimaktadir. Buna karsin, Sanger dizilemenin tek okuma
dogrulugu yiiksek olmasina ragmen, uzun islem siiresi ve
diisiik verimliligi nedeniyle genis kapsamli uygulamalar

icin daha az uygun oldugu belirlenmistir.

Sonug: Bu calisma, Uclinci nesil 16S sekanslama
yonteminin yiksek cozunurliklu mikrobiyal analizler
icin daha hizli, daha kapsamli ve daha etkili bir secenek
oldugunu ortaya koymaktadir. Sanger dizileme, yiiksek
tek-okuma dogrulugu sayesinde belirli durumlarda hala
degerli bir ara¢ olarak kabul edilse de, yavastigi ve
sinirli kapsama alan1 nedeniyle daha genis uygulamalar
icin yetersiz kalmaktadir. Elde edilen bulgular, tGciinctu
nesil 16S sekanslama yonteminin mikroorganizmalarin
karakterizasyonunda giivenilir ve ayrintili bir yaklasim
sundugunu  vurgulamakta ve

cesitli  mikrobiyal

uygulamalarda sagladigi avantajlara dikkat cekmektedir.

Anahtar Kelimeler: Uciincii nesil sekanslama, 16S
sekanslama, sanger sekanslama, mikrobiyal profilleme,

sekanslama yontemlerinin karsilastirilmasi

INTRODUCTION

The 16S ribosomal RNA (rRNA) gene, found in all
bacterial and archaeal genomes, is an ideal target
for bacterial identification (1). This gene encodes the
rRNA component of the ribosome, essential for protein
synthesis, and contains both variable and conserved
regions (2). While the variable regions provide the
necessary sequence diversity to distinguish between
different species or even strains, the conserved
regions enable the design of universal primers that
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can amplify the 16S rRNA gene across a wide range of
bacteria (3). 16S rRNA gene is commonly referred to as
a “barcode gene” for bacterial identification due to its
ability to classify and identify various bacterial species
in ambient or mixed samples (4).

The of bacteria begins
morphological  characterization,

with
colony

identification
where
morphology, Gram staining, and cellular structure are
analyzed to determine preliminary classifications. This
step is followed by biochemical assays, which assess
metabolic and enzymatic activity to differentiate



bacterial species based on their phenotypic traits.
MALDI-TOF  mass
protein mass spectra, has largely replaced traditional

spectrometry, which analyzes
biochemical tests for the precise and rapid identification
of microorganisms. By leveraging protein profiling,
it compares unique spectra to extensive microbial
databases,

(5). Molecular techniques such as polymerase chain

offering high accuracy and efficiency

reaction (PCR) are essential for identifying variants
and verifying the identity of bacteria by distinguishing
closely related species, identifying genetic variants,
and validating the outcomes of biochemical or protein-
based techniques through the detection of specific
genetic markers or mutations. Consequently, PCR is a
vital tool in clinical microbiology, especially when high
specificity and sensitivity are required (6).

Advances in sequencing technologies have
changed the study of microbial communities, enabling
instruments for increasingly comprehensive insights
into microbial diversity, composition, and functional
potential (7). Sanger sequencing, introduced in 1977,
marked a significant milestone in sequencing history
and quickly became the most common method for
DNA sequencing due to its high base-pair accuracy (8).
This method, based on chain-termination principles,
comprises stepwise synthesis and detection of individual
bases, delivering dependable findings for single-gene
targets in isolated samples (9). While highly accurate,
Sanger sequencing is fundamentally limited by its
lower throughput and extended run times, making it
less suited for complex, diverse microbial communities
or for cases requiring in-depth metagenomic analysis
(10). It is primarily restricted to sequencing individual,
cloned genes from isolated organisms, which can be
valuable for targeted investigations. However, this
approach proves inadequate for broader applications
that require profiling multiple species within mixed
microbial populations (11).

Unlike conventional short-read based next-
generation sequencing techniques, third-generation
sequencing is an advanced NGS technology that has

significantly enhanced the capacity to generate long-

read sequences. While Sanger sequencing can produce
reads exceeding 850 bases under optimal conditions,
third-generation sequencing offers even longer read
lengths, providing advantages in comprehensive
microbial profiling (12). Third-generation sequencing
systems can provide reads that range thousands
to millions of base pairs in length, whereas short-
read platforms like Illumina typically produce reads
between 100 and 300 base pairs. (13). This extended
read length provides significant benefits for resolving
complicated genomic sections, assembling genomes,
and eliminating ambiguities in sequence interpretation.
(14).  Third-generation

determine the DNA sequence by monitoring changes

sequencing technologies
in electrical current as the DNA strand spans through a
nanopore or detecting fluorescence signals linked with
the DNA (15). Third-generation sequencing technology
is particularly useful for complex metagenomic,
transcriptomic, and genomic studies because it can
capture long contiguous sequences in a single read,
allowing for full-length gene sequencing, structural
variation identification, and more precise mapping of
genomic features (16).

Third-generation 16S sequencing, has emerged
as a game-changing tool in microbial research,
collecting both conserved and hypervariable portions
of the 16S rRNA gene. Sanger sequencing frequently
needs numerous primers for complete 16S coverage,
but third-generation sequencing may sequence large
portions of the 16S gene in a single read, minimizing
sequence loss at primer sites and requiring only two
primers. (17). This feature, combined with third-
generation sequencing capacity for high-throughput
sequencing targeting full-length 16S genes, enhances
resolution and accuracy in microbial profiling. As a
result, third-generation sequencing is particularly
valuable for metagenomic research and diagnostic
applications, where quick and high-resolution
microbial identification is crucial (18) (19).

This study aims to evaluate and compare the
efficiency, and applicability of Sanger
sequencing and third-generation 16S rRNA sequencing

accuracy,
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for bacterial identification under identical
experimental conditions. The hypothesis of this study
is that third-generation 16S sequencing offers a more
comprehensive and efficient method for bacterial
identification compared to Sanger sequencing, due
to its ability to sequence the full 16S rRNA region in
a single read with minimal primer requirements and
reduced sequence loss at primer-binding sites. This
study provides critical insights into the effectiveness
and suitability of both methods for microbial profiling
in clinical and research environments, by evaluating
their performance in terms of sequencing depth,

error rates, and practical applicability.

MATERIAL and METHOD

Bacterial Isolates

In this study, the bacterial strains used were
Staphylococcus aureus ATCC 25923, Pseudomonas
aeruginosa ATCC 27853, Klebsiella pneumoniae
ATCC 25955, and Escherichia coli ATCC 25922. Each
isolate was cultured by inoculation onto Tryptic Soy
Agar (TSA) plates and incubated overnight at 37°C to
ensure optimal growth and viability prior to further
analysis. These standard reference strains were
selected from the American Type Culture Collection
(ATCC) to provide consistent and well-characterized
microbial samples for reliable comparative analysis.

DNA Extraction

A loopful bacterial colony was transferred to 1 mL
of Phosphate Buffered Saline (PBS) and thoroughly
homogenized. DNA extraction was performed using
the EZ1 Advanced XL system (Qiagen) with the EZ1
DNA Tissue Kit (Qiagen) coupled with EZ1 Advanced XL
DNA Bacteria Card, optimized for efficient bacterial
DNA recovery. The concentration of extracted
bacterial DNA was then measured with the Qubit
Flex Fluorometer (Invitrogen) using the Qubit dsDNA
High Sensitivity (HS) Assay Kit (Invitrogen) to ensure
precise quantification. The DNA concentrations
obtained from bacterial species are as follows: the
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DNA concentration of S. aureus ATCC 25923 was 14.7
ng/uL, P. aeruginosa ATCC 27853 had 30.2 ng/uL, K.
pneumoniae ATCC 25955 had 35.2 ng/pL, and E. coli
ATCC 25922 showed 18.1 ng/L.

Amplification of 16S rRNA Region

To achieve broad microbiological representation,
the 27F and 1492R primers were used to perform the
first amplification of the 16S rRNAregion following the
given protocol and conditions. For the PCR reaction
mix used in 16S rRNA amplification, it consisted of
5 pL Phanta Max Master Mix, 1 pL of 16S Primer Mix
(10 pyM each), x pL of DNA (10 ng), and water was
added to complete the volume to a total of 10 pL.
The 16S rRNA amplification protocol involved an
initial denaturation step at 95 °C for 30 seconds. The
amplification consisted of 35 cycles, each including
20 seconds at 95 °C, 1 minute at 58 °C, and 2 minutes
at 72 °C. After amplification, a final extension step
was carried out at 72 °C for 10 minutes, followed by
holding at 4 °C. This main PCR process produced a
consistent 16S amplicon product that was employed
as a precursor for both sequencing technologies,
standardizing the starting material for downstream
comparative analysis of Sanger sequencing and
16S third-generation sequencing. The generated
PCR product was the same for both procedures,
allowing for direct comparison by limiting variability
introduced during sample preparation and evaluating
each method’s performance on the same amplified
target region.

Agarose Gel Electrophoresis

1.5% agarose gel electrophoresis was used to
examine the amplified products after the 16S rRNA
gene was amplified using PCR. A Thermo Scientific
GeneRuler 1 kb Plus DNA Ladder was utilized as
the molecular weight marker after DNA fragments
separated by electrophoresis.
amplification was confirmed by the amplified 16S

were Successful

rRNA gene’s predicted band size of about 1500 base
pairs (bp).



Sanger Sequencing
PCR Purification

The Mag PCR Clean-Up Kit was used to purify the
PCR products in order to eliminate extra primers,
nucleotides, and other impurities. Only high-quality,
amplified DNA is used in future sequencing processes
thanks to this purification procedure.

Cycle Sequencing Reaction

To amplify the 16S rRNA region, we used eight
primers targeting V1-V9 regions within the bacterial
16S rRNA gene: 27F, 355F, 515R, 533F, 787R, 930F,
1391R, and 1492R. Each primer was designed to bind
to specific regions within the 16S rRNA gene (20).

The sequences, binding locations, and specificities
of each primer are as follows:

. 27F (5’-AGAGTTTGATYMTGGCTCAG-3’):
Binds at positions 8-27; targets most bacterial species.

. 355F (5’-ACTCCTACGGGAGGCAGC-3’): Binds
at positions 338-355; designed for general bacterial
specificity.

. 515R (5’-TTACCGCGGCKGCTGGCAC-3’):
Binds at positions 515-533; serves as a universal
bacterial primer.

. 533F (5’-GTGCCAGCMGCCGCGGTAA-3’):
Binds at positions 515-533; a universal primer for
bacterial 16S rRNA amplification.

. 787R (5’-GGACTACCAGGGTATCTAAT-3’):
Binds at positions 787-806; specific to most bacterial
species.

. 930F (5’-TCAAAKGAATTGACGGGGGC-3’):

Binds at positions 911-930; targets a broad range of
bacteria.

. 1391R (5’-TGACGGGCGGTGWGTRCA-3’):
Binds at positions 1391-1408; a universal bacterial
primer.

. 1492R (5’-GGTTACCTTGTTACGACTT-3’):
Binds at positions 1510-1492; universal for bacterial
amplification.

Utilizing the Applied Biosystems Cycle Sequencing
Kit, cycle sequencing reactions were carried out. For
every primer, a separate reaction was made, and

the final reaction mixture included the following
ingredients:

. Primer (5 pmol): 2 pL

. BigDye Terminator (v3.1): 2 uL

. BigDye Buffer (v3.1): 2 uL

. dH20: 2 L

. Purified PCR template: 2 pL

Primers were employed at a final concentration
of 5 pmol for each sequencing process, and the
purified PCR products were used as templates.
The reactions were conducted in accordance with
the cycle sequencing instructions provided by the
Sanger sequencing cycle protocol
begins with denaturation at 96 °C for 3 minutes,
followed by 25 cycles of 96 °C for 30 seconds, 50 °C
for 15 seconds, and 60 °C for 4 minutes. Finally, the

manufacturer.

samples are held at 4 °C.
Cycle Sequencing Purification

In order to eliminate unincorporated dye
terminators, salts, and other impurities, the products
were purified using the BigDye XTerminator™

Purification Kit after cycle sequencing.
Sequencing and Data Analysis

The ABI 3500 Genetic Analyzer was used to
evaluate the purified cycle sequencing products.
Contigs were built after the generated sequencing
data was processed using Genestudio software. In
order to provide results based on 165 rRNA gene
sequence analysis, the final sequence data were
submitted to GenBank for taxonomic identification
and comparison.

Third-generation 16S rRNA Sequencing Method-
Barcoding of PCR Products

Using the unique barcodes in the kit, the 16S
rRNA amplicons are barcoded as the initial step in
the procedure. This is accomplished by combining
the amplicon DNA in PCR tubes with the LongAmp Hot
Start Taq 2X Master Mix and the relevant 16S barcodes.
Following the PCR reaction mix’s preparation, the
samples go through a thermal cycling procedure to
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bind the barcodes to the amplicon ends. To produce
the target PCR products that are prepared for the
following steps of the process, this barcoding step is
essential.

Barcoded Sample Pooling and Bead Clean-up

Once the 16S PCR amplification is completed,
the barcoded samples are pooled. The barcoded PCR
products are measured, and equal volumes of each
sample are mixed together to form a pooled library.
To remove extra primers, nucleotides, and other
impurities, the pooled samples are cleaned with
AMPure XP beads. This purification phase ensures
that the library is free of unwanted contaminants,
resulting in clean and concentrated DNA for the
the
pooled sample is measured to determine the DNA

next sequencing steps. Following cleanup,
concentration and whether it is of sufficient quality
for further processing.

Adapter Ligation

Following the successful pooling and cleaning
of the barcoded samples, the next step is to ligate
sequencing adapters into the DNA library. This is
accomplished by adding the Rapid Adapter (RA) and
Adapter Buffer (ADB) to the pooled and purified
barcoded samples. The reaction mixture is then
incubated at room temperature to allow the adapters
to properly ligate to the DNA ends. This adapter
ligation is critical for preparing the DNA library for
sequencing on the flow cell because the adapters aid
in the binding of the DNA to the nanopores during
sequencing.

Priming and Loading the Flow Cell

Prior to sequencing, the library must be ready to
be loaded onto the Oxford Nanopore Technologies
(ONT) GridION instrument’s R10.4.1 flow cell. To
ensure that the adapters are distributed properly,
the produced library is carefully mixed and incubated
after adapter ligation. The library is prepared to be
moved to the flow cell after the incubation is finished.
To ensure effective binding of the DNA molecules
during sequencing, the flow cell is primed. After the
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library has been put onto the flow cell, it is prepared
for real-time sequencing, which allows 16S rRNA data
to be captured for further examination.

RESULTS

FASTA files for the sequencing data derived from
both Sanger and Oxford Nanopore Technologies (ONT)
outputs for the following bacterial strains were
successfully obtained during the course of this study:
E. coli ATCC 25922, P. aeruginosa ATCC 27853, K.
pneumoniae ATCC 25955, and S. aureus ATCC 25923.
This file served as a basis for additional research on the
precision, coverage, and caliber of the sequences by
thoroughly examining and contrasting the sequencing
outcomes for the two platforms (Supplementary File).

When ONT and Sanger sequencing read lengths
were compared, ONT sequences showed a definite
advantage in generating longer, continuous sequence
data that extended till segments denoted by
“NNNNNNNNNN.” ONT demonstratedaclearadvantage
by generating near full-length 16S rRNA sequences
(~1,500 bp) with only one primer pair. In contrast,
Sanger sequencing typically produces shorter reads
of approximately 200-300 bp, often covering only
partial regions of the 16S gene. This partial coverage
in Sanger sequencing may limit taxonomic resolution
at the species level, whereas ONT’s extended read
length provides comprehensive coverage of all
hypervariable regions, improving the accuracy and
depth of bacterial identification. Moreover, ONT
sequencing reduces the need for overlapping read
assembly and mitigates the risk of primer-induced
biases or sequence dropouts commonly seen in
Sanger sequencing. ONT’s longer, uninterrupted
reads not only allow for more reliable species-level
classification but also enhance the efficiency and
completeness of microbial profiling from pure cultures.

In comparison to the larger reads from third-
generation sequencing, the shorter read lengths
produced by the Sanger sequencing method displayed
truncation and only partially covered the genome.
Eight assembled amplicons were used to generate
Sanger reads in our data, which produced a little



quantity of genomic information. These shorter
reads provided only a limited picture of the genomic
landscape, even though they frequently overlapped
with the third-generation sequences. This restriction
emphasizes the drawbacks of Sanger sequencing
in terms of offering thorough genome coverage,
highlighting the benefit of ONT’s longer read lengths
for applications that need ongoing genomic data.

DISCUSSION

The length differences between the 16S rRNA
gene sequences using third-generation sequencing
and Sanger sequencing in this work highlight the
benefits of third-generation sequencing for acquiring
thorough sequence information from the 16S region.
The third-generation sequencing method produced
lengthy, continuous reads that encompassed a
significant amount of the 16S rRNA gene, which
has a total length of roughly 1551 base pairs (bp)
(21). Interestingly, third-generation sequencing
achieved high sequence coverage with a single
primer pair, capturing almost the whole 16S gene in
a single run (22). Sanger sequencing, on the other
hand, yielded shorter sequence reads, requiring
eight primers to cover the same region. Due to
gaps at primer binding sites, this primer-intensive
method not only makes the sequencing technique
more complicated but also breaks the continuity
of the 16S sequence, which may have an impact
on the gene region’s completeness. Therefore, the
sequence output from Sanger sequencing does not
have the continuity that third-generation systems
offer, which could affect subsequent analysis like
precise taxonomy classification and phylogenetic
research. While pointing out the shortcomings of
conventional Sanger sequencing for comparable
tasks, our results show the value of third-generation
sequencing for full-length 16S rRNA gene research,
especially for applications needing high-resolution
bacterial identification and phylogenetic insight.

Moreover, third-generation sequencing provides
an enhanced ability to resolve complex microbial
communities by capturing longer sequences with

improved fidelity across primer-binding regions,
thereby minimizing amplification biases and sequence
dropouts. This advantage is particularly relevant
in metagenomic studies, where mixed microbial
populations require accurate taxonomic resolution.
The reduced primer requirements in third-generation
sequencing also minimize the risk of sequence
dropouts at primer binding sites, a common limitation
in Sanger sequencing. Additionally, third-generation
sequencing enables the detection of structural
variations by sequencing longer fragments that are
typically beyond the reach of Sanger sequencing,
making it a more powerful tool for bacterial
strain differentiation and genomic epidemiology

It is clear that third-generation systems offer
many benefits over Sanger sequencing, especially
in terms of throughput, speed, and scalability (23).
The two approaches’ throughput capacities are one
of their primary distinctions. Despite being a very
accurate technique, Sanger sequencing can only
handle large or complex materials effectively since it
only processes one DNA fragment at a time. However,
third-generation sequencing is more suited for
extensive genomic research and metagenomic analysis
since it can sequence millions of DNA molecules
at once, enabling high-throughput sequencing.

Furthermore, third-generation sequencing
only needs two primers to cover a target region,
simplifying the procedure and lowering potential
sources of mistake, whereas Sanger sequencing often
requires up to eight primer pairs, making the process
more labor-intensive and prone to difficulties. This
enhanced simplicity in primer usage with ONT results
in fewer potential biases during sequencing, and the
approach also eliminates difficulties like base loss,
which can occur at primer binding sites with Sanger.
Furthermore, in our study, third-generation sequencing
produced analyzable data within approximately 10-15
minutes of run initiation, whereas Sanger sequencing
required an average of 8 hours per run, including post-
run processing. This speed makes third-generation
sequencing a good candidate for rapid sequencing
applications requiring immediate findings, like as
diagnostic testing or field-based sequencing (24).
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Another critical advantage of third-generation
sequencing is its ability to analyze low-abundance
or difficult-to-culture bacteria, which is a major
challenge in clinical microbiology and environmental
microbiome studies. Sanger sequencing, while highly
accurate, struggles with low-concentration DNA
samples, often necessitating extensive culturing
steps prior to sequencing. Third-generation
sequencing, however, can process complex microbial
samples directly, providing more comprehensive
and unbiased insights into bacterial communities.
This aspect is particularly valuable in clinical
settings, where rapid and precise pathogen
identification can significantly impact patient
outcomes and antimicrobial treatment strategies.

Another key advantage of third-generation
sequencing is its library preparation time. While
Sanger sequencing can take up to three days to
construct a sequencing library, third-generation
sequencing decreases this time to three hours,
making it a considerably more efficient option
for high-throughput sequencing applications. This
reduction in preparation time is critical for large-scale
investigations, whenspeedandefficiencyare essential.
Despite these improvements, Sanger sequencing
remains the gold standard for focused investigations
because to its high accuracy, particularly when
working with smaller, more specialized gene areas.

However, the Sanger method’s limitation in
missing nucleotides, particularly in regions close
to primer binding sites, makes it less suitable
for comprehensive sequencing of bigger or
more complex materials. Sanger sequencing’s
accuracy is undeniable in controlled conditions,
but third-generation system’s capacity for real-
time sequencing, fewer primer requirements, and
faster, more scalable library preparation make it
the superior choice for modern genomic research,
especially when large datasets are required quickly.

Despite the clear advantages of third-generation
sequencing, it is important to acknowledge its
limitations, includinghighererrorratesinhomopolymer
regions and increased costs associated with initial
instrument acquisition. While error correction

Turk Hij Den Biyol Derg

algorithms and computational tools have significantly
improved sequencing accuracy, future advancements
in nanopore and single-molecule real-time sequencing
technologies will likely address these concerns.
The integration of hybrid sequencing approaches,
combining third-generation and Sanger sequencing,
may provide an optimal balance between read
length, accuracy, and cost-effectiveness, particularly
for applications requiring ultra-high precision.

In conclusion; Third-generation sequencing
surpasses Sanger sequencing in microbial research
due to its ability to generate longer, more continuous
reads, offering more comprehensive genome coverage
with fewer gaps. This is particularly beneficial
for sequencing complex microbial genomes that
contain repetitive regions and structural variants,
which are challenging for short-read methods like
Sanger. By improving the quality and efficiency of
microbial genome assemblies, third-generation
methods reduce the need for extensive sequencing
procedures, making them a more cost-effective
and dependable option for microbiological studies.

Additionally, third-generation sequencing
enhances bacterial identification and classification
by capturing full-length 165 rRNA gene sequences
with  minimal primer interference, providing
improved phylogenetic resolution. This capability is
especially valuable in areas such as environmental
microbiology, clinical diagnostics, and epidemiology,
where accurate microbial profiling is crucial for
understanding bacterial diversity, monitoring disease
outbreaks, and guiding antimicrobial strategies.
Although Sanger sequencing remains widely used
for targeted gene sequencing, its limitations in read
length and throughput reduce its practicality for
large-scale metagenomic research. In contrast, third-
generation platforms offer high-throughput capacity,
faster sequencing, and real-time data generation. As
sequencing technology continue to advance—through
improved error correction, reduced costs, and
enhanced chemistry—third-generation sequencing
is poised to become the leading methodology for
bacterialgenomeanalysisandtaxonomicclassification.
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>E.coli_ONT
NNNNNNAAGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAACGGTAACAGGAAGCAGCTTGCTGCTTT-
GCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCG-
CAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAAAGGCTCACCTAGGCGAC-
GATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCA-
CAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGT-
TAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCG-
GAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGCAAGCTT-
GAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGAC-
GAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTTGGAGGTTGT-
GCCCTTGAGGCGTGGCTTCCGGAGCTAACGCGTTAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCC-
GCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTGGTCTTGACATCCACGGAAGTTTTCAGAGATGAGAATGT-
GCCTTCGGGAACCGTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCT-
TATCCTTTGTTGCCAGCGGTCCGGCCGGGAACTCAAAGGAGACTGCCAGTGATAAACTGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCT-
TACGACCAGGGCTACACACGTGCTACAATGGCGCATACAAAGAGAAGCGACCTCGCGAGAGCAAGCGGACCTCATAAAGTGCGTCGTAGTCCG-
GATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTGGATCAGAATGCCACGGTGAATACGTTCCCGGGCCTTGTACACACC-
GCCCGTCACACCATGGGAGTGGGTTGCAAAAGAAGTAGGTAGCTTAACCTTCGGGAGGGCGCTTACCACTTTGTGATTCATGACTGGGGTGAAGTC-
GTAACAAGGTAACCGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

>E.coli_Sanger
ATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAACGGTAACAGGAAGCAGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGT-
GAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTC-
GGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAAAGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGAT-
GACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCAT-
GCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTTGCTCATTGACGTTACCCG-
CAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGC-
GGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTC-
CAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTGACGCTCAGGTGCGAAAGC-
GTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTTGGAGGTTGTGCCCTTGAGGCGTGGCTTCCGGAGC-
TAACGCGTTAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTG-
GTTTAATTCGATGCAACGCGAAGAACCTTACCTGGTCTTGACATCCACGGAAGTTTTCAGAGATGAGAATGTGCCTTCGGGAACCGTGAGACAG-
GTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTTGTTGCCAGCGGTCCGGC-
CGGGAACTCAAAGGAGACTGCCAGTGATAAACTGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTACGACCAGGGCTACACACGTGC-
TACAATGGCGCATACAAAGAGAAGCGACCTCGCGAGAGCAAGCGGACCTCATAAAGTGCGTCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCAT-
GAAGTCGGAATCGCTAGTAATCGTGGATCAGAATGCCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTT-
GCAAAAGAAGTAGGTAGCTTAACCTTCGGGAGGGCGCTTACCACTTTGTGATTCATGACTGGGGTGAAGTCGT

>P.aeruginosa_ONT
GAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGATGAAGGGAGCTTGCTCCTGGATTCAGCG-
GCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTAGTGGGGGATAACGTCCGGAAACGGGCGCTAATACCGCATACGTCCTGAGGGAGA-
AAGTGGGGGATCTTCGGACCTCACGCTATCAGATGAGCCTAGGTCGGATTAGCTAGTTGGTGGGGTAAAGGCCTACCAAGGCGACGATCCGTA-
ACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGC-
GAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTAAGTTGGGAGGAAGGGCAGTAAGTTAATACCTTGCT-
GTTTTGACGTTACCAACAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAGCGTTAATCGGAATTACTGGGC-
GTAAAGCGCGCGTAGGTGGTTCAGCAAGTTGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCCAAAACTACTGAGCTAGAGTACGG-
TAGAGGGTGGTGGAATTTCCTGTGTAGCGGTGAAATGCGTAGATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACT-
GAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTAGCCGTTGGGATCCTTGAGATCT-
TAGTGGCGCAGCTAACGCGATAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTG-
GAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGGCCTTGACATGCTGAGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACT-
CAGACACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCTTAGTTACCAG-
CACCTCGGGTGGGCGCTCTAAGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTACGGCCAGGGC-
TACACACGTGCTACAATGGTCGGTACAAAGGGTTGCCAAGCCGCGAGGTGGAGCTAATCCCATAAAACCGATCGTAGTCCGGATCGCAGTCTG-
CAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGTGAATCAGAATGTCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACAC-
CATGGGAGTGGGTTGCTCCAGAAGTAGCTAGTCTAACCGCAAGGGGGACGGTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAACAN

> P.aeruginosa_Sanger
AACACATGCAAGTCGAGCGGATGAAGGGAGCTTGCTCCTGGATTCAGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTAGTGGGGGATA-
ACGTCCGGAAACGGGCGCTAATACCGCATACGTCCTGAGGGAGAAAGTGGGGGATCTTCGGACCTCACGCTATCAGATGAGCCTAGGTCG-
GATTAGCTAGTTGGTGGGGTAAAGGCCTACCAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACGGTC-
CAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATT-
GTAAAGCACTTTAAGTTGGGAGGAAGGGCAGTAAGTTAATACCTTGCTGTTTTGACGTTACCAACAGAATAAGCACCGGCTAACTTCGTGCCAG-
CAGCCGCGGTAATACGAAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGTGGTTCAGCAAGTTGGATGTGAAATCCCC-
GGGCTCAACCTGGGAACTGCATCCAAAACTACTGAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGGTGAAATGCGTAGATATAG-
GAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGG-
TAGTCCACGCCGTAAACGATGTCGACTAGCCGTTGGGATCCTTGAGATCTTAGTGGCGCAGCTAACGCGATAAGTCGACCGCCTGGGGAGTACG-
GCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTG-
GCCTTGACATGCTGAGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTCAGACACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGA-
TGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCTTAGTTACCAGCACCTCGGGTGGGCACTCTAAGGAGACTGCCGGTGACAAACCGGAG-
GAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTACGGCCAGGGCTACACACGTGCTACAATGGTCGGTACAAAGGGTTGCCAAGCCGCGAGGTG-
GAGCTAATCCCATAAAACCGATCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGTGAATCAGAATGTCACG-
GTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGTAGCTAGTCTAACCGCAA
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>S.aureus_ONT
AGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGAACGGACGAGAAGCTTGCTTCTCTGATGTTAGC-
GGCGGACGGGTGAGTAACACGTGGATAACCTACCTATAAGACTGGGATAACTTCGGGAAACCGGAGCTAATACCGGATAATATTTTGAACCGCATG-
GTTCAAAAGTGAAAGACGGTCTTGCTGTCACTTATAGATGGATCCGCGCTGCATTAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCAACGATG-
CATAGCCGACCTGAGAGGGTGATCGGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGGC-
GAAAGCCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTCTTCGGATCGTAAAACTCTGTTATTAGGGAAGAACATATGTGTAAGTAACTGTGCA-
CATCTTGACGGTACCTAATCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTA-
AAGCGCGCGTAGGCGGTTTTTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGAAAACTTGAGTGCAGAAGAG-
GAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGCAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACGCT-
GATGTGCGAAAGCGTGGGGATCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCT-
TAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTG-
GAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAATCTTGACATCCTTTGACAACTCTAGAGATAGAGCCTTCCCCTTCGGGGGA-
CAAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTAAGCTTAGTTGC-
CATCATTAAGTTGGGCACTCTAAGTTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGATTTGGGC-
TACACACGTGCTACAATGGACAATACAAAGGGCAGCGAAACCGCGAGGTCAAGCAAATCCCATAAAGTTGTTCTCAGTTCGGATTGTAGTCTG-
CAACTCGACTACATGAAGCTGGAATCGCTAGTAATCGTAGATCAGCATGCTACGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACAC-
CACGAGAGTTTGTAACACCCGAAGCCGGTGGAGTAACCTTTTAGGAGCTAGCCGTCGAAGGTGGGACAAATGATTGGGGTGAAGTCGTAACAAGG-
TANNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

> S.aureus_Sanger

TGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCAA
GTCGAGCGAACGGACGAGAAGCTTGCTTCTCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGATAACCTACCTATAAGACTGGGATAACTTC-
GGGAAACCGGAGCTAATACCGGATAATATTTTGAACCGCATGGTTCAAAAGTGAAAGACGGTCTTGCTGTCACTTATAGATGGATCCGCGCTG-
CATTAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCAACGATGCATAGCCGACCTGAGAGGGTGATCGGCCACACTGGAACTGAGACACGGTC-
CAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTCTTCGGATCG-
TAAAACTCTGTTATTAGGGAAGAACATATGTGTAAGTAACTGTGCACATCTTGACGGTACCTAATCAGAAAGCCACGGCTAACTACGTGCCAGCAGCC-
GCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGCGTAGGCGG TAAGTCTGATGTGAAAGCCCACGGCTCAAC-
CGTGGAGGGTCATTGGAAACTGGAAAACTTGAGTGCAGAAGAGGAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGCAGAGATATGGAGGAA-
CACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACGCTGATGTGCGAAAGCGTGGGGATCAAACAGGATTAGATACCCTGGTAGTCCACGC-
CGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTT-
GAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAATCTTGACATCCTTT-
GACAACTCTAGAGATAGAGCCTTCCCCTTCGGGGGACAAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA-
AGTCCCGCAACGAGCGCAACCCTTAAGCTTAGTTGCCATCATTAAGTTGGGCACTCTAAGTTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGAT-
GACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGACAATACAAAGGGCAGCGAAACCGCGAGGTCAAGCAAATCCCATA-
AAGTTGTTCTCAGTTCGGATTGTAGTCTGCAACTCGACTACATGAAGCTGGAATCGCTAGTAATCGTAGATCAGCATGCTACGGTGAATACGTTCCC-
GGGTCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGCCGGTGGAGTAACCTTT

>K.pneumoniae_ONT
GTTTGATCCTGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGTAGCACAGAGAGCTTGCTCTCGGGTGACGAGC-
GGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAATGTCGCAAGAC-
CAAAGTGGGGGACCTTCGGGCCTCATGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGAC-
GATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCA-
CAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGCGGGGAGGAAGGCGTTAAGGTTA-
ATAACCTTGTCGATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCG-
GAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAG-
GCTAGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGA-
CAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGATTTGGAGGTTGT-
GCCCTTGAGGCGTGGCTTCCGGAGCTAACGCGTTAAATCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCC-
GCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTGGTCTTGACATCCACAGAACTTTGCAGAGATGGTTTG-
GTGCCTTCGGGAACTGTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCT-
TATCCTTTGTTGCCAGCGGTCCGGCCGGGAACTCAAAGGAGACTGCCAGTGATAAACTGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTT-
ACGACCAGGGCTACACACGTGCTACAATGGCATATACAAAGAGAAGCGACCTCGCGAGAGCAAGCGGACCTCATAAAGTATGTCGTAGTCCGGATTG-
GAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTAGATCAGAATGCTACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGT-
CACACCATGGGAGTGGGTTGCAAAAGAAGTAGGTAGCTTAACCTTCGGGAGGGCGCTTACCACTTTGTGATTCATGACTGGGGTGAAGTCGTAA-
CAAGGTAACCGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

> K.pneumoniae_Sanger
AAGCGCCCTCCCGAAGGTTAAGCTACCTACTTCTTTTGCAACCCACTCCCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACG-
TATTCACCGTAGCATTCTGATCTACGATTACTAGCGATTCCGACTTCATGGAGTCGAGTTGCAGACTCCAATCCGGACTACGACATACTTTATGAG-
GTCCGCTTGCTCTCGCGAGGTCGCTTCTCTTTGTATATGCCATTGTAGCACGTGTGTAGCCCTGGTCGTAAGGGCCATGATGACTTGACGT-
CATCCCCACCTTCCTCCAGTTTATCACTGGCAGTCTCCTTTGAGTTCCCGGCCGRACCGCTGGCAACAAAGGATAAGGGTTGCGCTCGTTGC-
GGGACTTAACCCAACATTTCACAACACGAGCTGACGACAGCCATGCAGCACCTGTCTCACAGTTCCCGAAGGCACCAAWCCATCTCTGGAAAGTTCT-
GTGGATGTCAAGACCAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTT-
TAACCTTGCGGCCGTACTCCCCAGGCGGTCGATTTAACGCGTTAGCTCCGGAAGCCACGCCTCAAGGGCACAACCTCCAAATCGACATCGTTTAC-
GGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCACCTGAGCGTCAGTCTTTGTCCAGGGGGCCGCCTTCGCCACCG-
GTATTCCTCCAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCTCTACAAGACTCTAGCCTGCCAGTTTCGAATGCAGTTCCCAG-
GTTGAGCCCGGGGATTTCACATCCGACTTGACAGACCGCCTGCGTGCGCTTTACGCCCAGTAATTCCGATTAACGCTTGCACCCTCCGTATTAC-
CGCGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCTGCGGGTAACGTCAATCGACRAGGTTATTAACCTTATCGCCTTCCTCCCCGCTGAAAGT-
GCTTTACAACCCGAAGGCCTTCTTCACACACGCGGCATGGCTGCATCAGGCTTGCGCCCATTGTGCAATATTCCCCACTGCTGCCTCCCGTAG-
GAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGGTCATCCTCTCAGACCAGCTAGGGATCGTCGCCTAGGTGAGCCGTTACCCCACCTACTAGC-
TAATCCCATCTGGGCACATCTGATGGCATGAGGCCCGAAGGTCCCCCACTTTGGTCTTGCGACRTTATGCGGTATTAGCTACCGTTTCCAGTAGT-
TATCCCCCTCCATCAGGCAGTTTCCCAGACATTACTCACCCGTCCGCCGCTCGTCACCCGAGAGCAAGCTCTCTGTGCTACCGCTCGACTTGCATGT-
GTTAGGCCTGCC
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ABSTRACT

Objective: Regarding the unfavorable properties of
propofol we investigated the effects of fospropofol, a
water-soluble prodrug of propofol, on human internal
mammary artery (IMA) rings, as an alternative. Since
desired vascular tonus is crucial during cardiac surgery
the effect of agents used for induction and/or sedation
is important. To clarify the endothelium dependent and
calcium and potassium channel modulated mechanism
of action of these drugs will enable us to control the
patients during and after surgery in intensive care

period.

Methods: The arterial rings obtained from the
remenants of the IMA used in 19 patients underwent
coronary artery bypass grafting were mounted in the
organ baths and stabilized under resting tension of
0.5-1 g in physiological Krebs solution at 37°C (gassed
with 95%0, and 5% CO,, pH=7.4). The basal and KCl

(120mM)-stimulated vascular tonus and the effect

OZET

Amac: Propofolin tolere edilmesi zor olan yan etkileri
nedeni ile, alternatif molekiil olarak bir propofol onciil
molekiili olan ve suda c¢oziinebilen fospropofoliin insan
internal meme arteri (IMA) halkalan iizerindeki etkilerini
arastirmay1 amacladik. Kalp ve damar cerrahisi sirasinda
istenen damar tonusunun saglanmasi kritik oneme sahip
oldugu icin anestezi indiiksiyonu ve/veya sedasyon icin
kullamlan ajanlann etkisi de dikkate alinmalidir. Bu
ilaclarin endotel bagimli, kalsiyum ve potasyum kanaliyla
module edilen etki mekanizmalanmin aydinlatilmasi,
hastalarin ameliyat sirasinda ve sonrasinda yogun bakim

doneminde kontrol altinda tutulmasin saglayacaktir.

Yontem: Koroner arter bypass ameliyat1 yapilan 19
hastadan elde edilen IMA parcalarinin kullanilmayan
bolimlerinden arter halkalar elde edildi ve organ
banyolarina asildi. Fizyolojik Krebs soliisyonunda (%95
0, ve %5 CO, ile gazlandirlan, pH=7,4, 37°C) 0,5-1 g

gerim altinda dengeye gelmeleri saglandi. Bazal ve KCl
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of cumulative propofol (n=8) and fospropofol (n=11)
(107-10° M) was recorded. In another group of IMA
segments same protocol of fospropofol was applied
to endothel-intact and denuded vessels to investigate
the role of endothelium. Then to understand the
involvement of L-type Ca*? and BKCa K* channels,
the vessels were preincubated by nifedipine (n=8)
or iberiotoxin (n=7) followed by the KCl stimulation
and fospropofol doses. All the arterial responses were
recorded real-time by Biopac data acquisition and
analysis system. The results were normalized by tissue
weight and given as the percentage of KCl-induced

contraction.

Results: Fospropofol caused less and later
vasodilation compared to propofol (p<0.05). The role of
endothelial layer in the vasodilatory role of fospropofol
was shown by attenuated effect in endothel-denuded
rings. Blocking BKCa potassium channels with iberiotoxin
increased contraction and blunted the vasodilatory

effect of fospropofol.

Conclusion: In conclusion, fospropofol appears
to be a better alternative to propofol with potentially
reduced risk of vasodilation-induced hypotension and
maintaining vascular tone. further studies are required
to validate these findings and to better understand its

underlying mechanisms.

Key Words:

endotelium, fospropofol

Vascular tonus, smooth muscle,

(120 mM) ile uyarilan vaskiiler tonus ve propofol (n=8)
ve fospropofol (n=11) (107-10> M)’lin kiimiilatif olarak
etkileri kaydedildi. Deney protokoliiniin diger serisinde,
endotel tabakasinmin rolunu arastirmak icin endoteli
saglam ve haraplanmis damarlara yukaridaki fospropofol
protokolu uygulandi. Daha sonra L tipi Ca*? ve BKCa K*
kanallarinin etkisini gostermek icin damarlar nifedipin
(n=8) veya iberiotoksin (n=7) ile inkiibe edildikten sonra
KCl ile uyarild1 e fospropofol dozlari uygulandi. Tim
kayitlar Biopac veri toplama ve analiz sistemi ile gercek
zamanli yapildi. Damar cevaplari, doku agirligina gore
diizeltildi ve KCl uyarisi ile elde edilen kasilma cevabinin

yuzdesi olarak verildi.

Bulgular: Fospropofol, propofole gore daha az
ve daha gec vazodilatasyona neden oldu (p<0.05).
Fospropofoliin vazodilator etkisinde endotel tabakasinin
dokulardaki

gevsetici etki ile gosterildi. BKCa potasyum kanallarinin

rolu endolteli haraplanmis azalmis
iberiotoksin ile bloke edilmesi kasilmayir arttirdi ve

fospropofoliin vazodilator etkisini azaltti.

Sonug: Sonuc olarak, fospropofol, potansiyel olarak

vazodilatasyona bagli hipotansiyon riskini azaltip
vaskiler tonusu korunmasi nedeniyle propofole icin iyi
bir alternatif gibi goriinmektedir. Ancak bu bulgularin
dogrulanmasi ve altta yatan mekanizmalarin daha iyi

anlasilmasi icin ileri calismalara ihtiya¢ vardir.

Anahtar  Kelimeler: Damar tonusu, diiz kas,

endotel, fospropofol

INTRODUCTION

Propofol is widely used as an intravenous general
The
main reasons for the widespread use of propofol

anesthetic and/or sedative-hypnotic agent.

are its rapid onset of action, short half-life and
high clearance rate (1, 2). However, it contains
serious side effects such as pain at the injection
site, thrombophlebitis,

hyperlipidemia, allergic

reactions, infections and propofol infusion syndrome,
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which are thought to be related to the oil-in-water
emulsion formulation of propofol (3). Fospropofol
(C,;H,,0,PNa,; 2,
phosphate disodium) is a recently developed water-

6-diisopropylphenoxymethyl

soluble prodrug that is hydrolyzed by endothelial
cell surface alkaline phosphatases to yield propofol,
phosphate, and formaldehyde. It was approved by
the FDA in 2008 for use in monitored anesthesia care
sedation (1, 4, 5). The efficacy of fospropofol in the
sedation has been investigated in patients undergoing



colonoscopy (6, 7), flexible bronchoscopy (8), minor
surgical procedures and in ventilated ICU patients
(5, 9). These trials have proven that fospropofol
may be used safely in outpatient settings and offers
the targeted level of sedation for brief diagnostic
and therapeutic procedures. Furthermore, because
fospropofol does not contain any lipid solvents, it may
have additional advantages over propofol, such as a
lower risk of infection or contamination, no risk of
allergic reaction to the solvents in lipid-formulated
propofol, and unfavorable plasma lipid profile when
infused for a long time (1, 4). Moreover, propofol has
been shown in several studies to promote vasodilation
through various pathways (1, 10-12). Propofol induced
hypotension is a common adverse effect, particularly
noticeable in elderly and/or the individuals with high
blood pressure. Although fospropofol is a prodrug and
its side effects are widely known, there is no evidence
in the literature that it causes hypotension by reducing
vascular tone similar to propofol (13). Clinical studies
have reported the incidence of hypotension with
fospropofol use in humans to be approximately 4-6%
(5). As, there is no report regarding the effects and
possible mechanisms of action of fospropofol on
human vascular smooth muscle (VSM), we aimed to
demonstrate the in vitro effects of fospropofol on
human internal mammary artery (IMA) rings, compare
with propofol and investigate its mechanism of action.

MATERIAL and METHOD

The protocol was explained to the patients who
are scheduled for coronary artery bypass graft (CABG)
surgery. The patients, who agreed to participate and
gave informed consent (n=19), were included to the
study. The discarded parts of the IMA that were not
used for grafting and considered as medical waste
were used in the in vitro experiments conducted
in Hacettepe University Medical Faculty Physiology
Laboratory.

Tissue Preparation

The redundant distal end of the IMA was clipped

off and immediately placed in cold- oxygenated
Krebs-Henseleit (118.4 mM NaCl, 4.7 mM KCl, 1.2
mM KH,PO,, 1.2 mM MgSO,, 25.0 mM NaHCO,, 2.5
mM CaCl,, 12.2 mM glucose; pH: 7.35-7.40) solution,
maintained at +4°C, until it was delivered to the
laboratory. The arterial segments were dissected
gently from adhering fat and connective tissue and
3-4 mm long full thickness endothelium-intact and
mechanically destructed endothel-denuded vascular
rings were prepared (14, 15). The rings were mounted
in a 10 mL double layered water bath filled with Krebs-
Henseleit solution and gassed with 95% O, and 5% CO,
at 37°C and attached to isometric force displacement
transducer (MAY FDT 05, Commat, Ankara, Turkey).
Contraction force of the arterial rings was recorded
real time by data acquisition/analysis system (BIOPAC
MP35, BIOPAC Systems Inc., Golenta, CA, USA). The
rings were allowed to equilibrate under final resting
tension of 0.5 g for at least one hour with washouts
every 15 minutes. The ring in one of the baths was
spared as the time control (TC). After equilibration
all the rings were challenged with 80 mM KCl both
to test their viability and to obtain the reference for
maximum contraction (Figure 1).

Effect of Fospropofol or Propofol on KCl-Induced

Contraction and Effect of Endothelial Layer

10 minutes after KCl stimulation fospropofol
(n/N=11/11/group) or propofol (n/N=8/8)
applied to the bath fluids of endothelium-intact and
endothelium-denuded rings cumulatively at 107-10

was

M doses (16, 17) in 5 min intervals in different sets of
experiments (Figure 1a).

Contribution of L type Ca+2 or Large Conductance

Calcium-Activated Potassium (BKCa) Channel
Inhibitors in the effect of Fospropofol on
the Basal and KCl -Induced Contractions in

the Endothel-intact and denuded arterial rings

To investigate the possible mechanism of action
and the role of calcium and potassium channels in the
effect of fospropofol on VSM, equilibrated IMA rings
were either pre-incubated with Ca*2 channel blocker

Turk Hij Den Biyol Derg
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nifedipine (10 M; n=8) (18-20) or K* channel blocker
iberiotoxin (105 M, n=7) (21, 22) for 20 minutes. The
rings were stimulated by KCl (80 mM) for 10 minutes,
followed by the cumulative fospropofol (107-103
M) application as described above. The consecutive
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Figure 1. Summary of experimental protocol

Wiability check/maximum response

fospropofol doses were applied in 5 min intervals.
After completion of the protocols, 120 mM KCl was
added to all of the baths and tissue viability is assured
(Figure 1b).
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a) Effect of propofol or fospropofol on endothel intact or denuded IMA rings
b) Effect of fospropofol on nifedipine or iberiotoxin exposed endothel intact or denuded IMA rings.

Chemicals

Drugs and carriers were freshly prepared and
added directly into the bath in order not to exceed
the volume more than 10%.

The chemicals used for Krebs Henseleit solution
was purchased from Merck Co. Nifedipine (N7634 -
Sigma), iberiotoxin (14008- Cayman), fospropofol
(CS-0-01559 - Clearsynth) and propofol (A735445 -
Toronto Research Chemicals) was generously gifted
by Prof. Vedat Yildinm MD.

326

Turk Hij Den Biyol Derg

Calculations and Statistics

The basal and stimulated contractions as well as
the response to propofol or fospropofol was extracted
from experimental records as maximum contraction
and area under curve (AUC).

Both results of the tonus of the rings were first
normalized for tissue weight (gram per 100 milligram
of tissue: g/100 mg) and the effects of the drugs
on contractions were evaluated as a percentage
of maximum response to KCl-induced contraction.



Analysis was performed using Biopac MP36 BSL Pro
3.6.7 software and SPSS 23.0 statistical package for
Mac OS. Data was first tested for normal distribution
by Shaphiro-Wilk test and as parametric criteria has
not been met, Related-Samples Friedman’s Two-
Way Analysis of Variance by Ranks was employed
to compare different measurement points of the
same ring. Independent-Samples Kruskal-Wallis Test
was used to compare different protocols, followed
by Mann-Whitney U test for pair-wise comparison
when required. Bonferoni correction for p value was
applied.

The results are presented as mean * standard
errors of mean (SEM). p<0.05 was considered to be

Table 1. The general properties of the participated patients

statistically significant. The number of rings and
patients were designated as “n” and “N”, respectively.

The study was approved by the Health Sciences
University, Gulhane Scientific Research Ethics
Committee (Date: 08.04.2021 and Number: 2021/158).

RESULTS

The general characteristics of the patients whose
arterial segments were analyzed in this study are
presented in Table 1. The patients were comparable
in terms of age and plasma lipid profiles; however, the
only variable that differed significantly was smoking
status, as all male patients had a history of smoking.

; Smoking Cholesterol Triglyceride HDL LDL
Patients Age (mg/dl) (mg/dl)
(%) (mg/dl) (mg/dl)
Women
67.6+8.9 15% 223.6+50.8 128.3+32.2 48.1+5.6 140.5+43.6
(n=7)
Men
64.3+12.3 100% 203.1+48.9 117.7+55.8 36.9+5.3 105.6+33.1
(n=12)

HDL: High density lipoprotein, LDL: Low density lipoprotein

The first series of experiments aimed to compare
the effects of fospropofol in contraction response of
IMA rings with propofol. The cumulative dose (107-10
5> M)-contraction-curves of propofol and fospropofol is
given in figure 2. The basal tonus and maximum force
of contraction when stimulated by KCl was similar for
all of the rings. The propofol-treated rings dilated
significantly more compared to fospropofol-applied
IMA segments in each of the doses tried (p<0.05).
On the other hand, both drugs caused attenuated
tonus when compared to TC rings where no drug was
applied after KCl stimulation, but this effect was only
significant at the highest dose of fospropofol (Figure 2).

The timeline evaluation of the vasodilatory effect
of fospropofol and propofol revealed significant
difference, so that the main decrease in force of

contraction occurred at the period between 3
to 4% minute (8.68+0.76%) in fospropofol applied
rings in contrast to the major observable effect
recorded between first and second minutes
application  (11.26+3.95%). This
finding indicated a faster vasodilatory response

of  propofol

of propofol in comparison to fospropofol.

The second part of the protocol was designed
to investigate the role of endothelial layer in
The

dose-response curves were obtained in endothelium-

fospropofol-induced relaxation. cumulative

intact and -denuded rings. The results revealed

lack of vasorelaxant effect in endothelium-

denuded samples (Figure 3) even at the highest
dose applied and significant difference between
endothel-intact and denuded

rings’ response.
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Figure 2. The response of the internal mammary artery rings under basal, KCl-stimulated (80 mM) and fospropofol or
propofol (107 - 10> M) treated conditions

A) Maximum force of contraction B) Area under curve for 10 min. intervals.

Data (Mean +SD) is given as the percent of KCl-stimulated response. *p<0.05 vs time control, **p<0.05 vs time control and
fospropofol, # p<0.05 within group between consecutive doses
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Figure 3. The maximum force of contraction of the endothel-intact and denuded internal mammary artery rings under
basal, KCl-stimulated (80 mM) and fospropofol (107-10> M) treated conditions. Data (Mean SD) is given as the percent of
KCl-stimulated response. *p<0.05 vs endothel-intact, **p<0.05 vs KCl-stimulation.

Further we investigated the role of L type
Ca*2 and Ca*? activated large conductance BKCa
channels in the effect of fospropofol (Figure 4).
The application of Ca'2 channel blocker decreased
vascular tonus both under basal and stimulated
conditions and in response to fospropofol treatment
(p<0.05 vs control and iberiotoxin pre-incubated
rings). In contrary iberiotoxin application by blocking
BK., channels, slightly strengthen basal and KCl-
stimulated contraction response and attenuated

the vasodilatory effect of fospropofol (p<0.05 vs
control). The results were similar for AUC (Figure 4
B). The evaluation of groups for cumulative effect
of fospropofol revealed significantly increasing
inhibition with each consecutive dose in control
and nifedipine applied rings (p<0.05) whereas the
force of contraction was comparable between
fospropofol doses and to the maximum response in

iberiotoxin exposed arterial rings (Table 2, Figure 4).

Table 2. The vasorelaxation response to fospropofol presented as percent inhibition of the KCl-stimulated contraction in

the control rings

Inhibition percentage of KCl- stimulated contraction (%)

Fospropofol (M) Control Nifedipine Iberiotoxin p*
107 4.65 2.82 2.48 NS
1076 13.582P 5.979 3.984 <0.05
1073 23.912:0:€ 9.183:0,d 5.274 <0.05
p* <0.005 <0.005 NS

*Between-group comparison, **Within-group comparison

a) p<0.05 vs Maximum contraction in the same group, b) p<0.05 vs 10-7 M in the same group c) p<0.05 vs 10-6 M in the
same group d) p<0.05 vs TC at the same concentration of fospropofol

Ca+2 channel blocker; nifedipine and K+ channel blocker; iberiotoxin preincubated IMA rings. The cumulative fospropofol
application significantly increased inhibition in control and nifedipine applied rings.
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Figure 4. The response of the internal mammary artery rings under basal, KCl-stimulated (80 mM) and fospropofol (107
-10° M) treated conditions in control, iberiotoxin or nifedipine pre-incubated rings

A) Maximum force of contraction

B) Area under curve for 10min. intervals.

Data (Mean +SD) is given as the percent of KCl-stimulated response. *p<0.05 vs Time-control, **p<0.05 vs control and
iberiotoxin, # p<0.05 within group between consecutive doses.
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DISCUSSION

In this study we investigated the comparative
effect of fospropofol and propofol on basal and
potassium-induced vascular tonus of IMA, and the role
of endothelial layer. Our results indicated significantly
lower vasorelaxant effect of fospropofol when
compared to propofol, in addition to the involvement
of endothelium in mediation of vascular tonus for
fospropofol similar to propofol. Despite the various
pharmacokinetic advantageous of propofol resulting
in widespread use all over the world as an induction
anesthetic and sedative-hypnotic (1), due to a wide
range of side effects the search for an alternative
molecule is on. As we showed significantly less impact
of fospropofol on VSM; we examined the contribution
of L-type Ca'? and BK_, channels which are likely to be
involved in the mechanism of action of fospropofol.
Nifedipine almost nearly abolished the KCl-induced
contractions, whereas iberiotoxin slightly enhanced
vascular response and blunted fospropofol effect.

Fospropofol is the water-soluble phosphate ester
of propofol and documented to act via metabolization
(5).

attention to mechanisms of action for fospropofol

to propofol However, recent data attracts
other than its metabolic conversion to propofol. The
most likely mechanism is the metabolic side product,
formate (23), which is a substrate for chloride-formate
exchanger, which will end up with increased chloride
efflux in exchange of increased extracellular formate
(24) and result in increased depolarization in VSM
i.e. increased tonus. On these bases to overcome the
main obstacle in the use of propofol; vasorelaxation
and associated hypotensive effect, fospropofol
can be the best candidate for an alternative. The
significantly less vasorelaxant effect for fospropofol
in comparison to propofol in the present study, not
only adds to the previously reported favorable profile
for this molecule but also supports the ones suggesting
other mechanisms besides its metabolization to
propofol. Our results analyzed for the first time the

timeline of the propofol and fospropofol effect,

where the vasorelaxant effect of fospropofol was
significantly later then its application in comparison
to propofol. This finding adds to the favorable profile
of fospropofol, so that management of the patients
and the artery to be grafted is easier. This first
study of fospropofol on human arterial VSM response
suggests a safer profile in regard of hypotension risk.
the endothelial
layer of the vessels is crucial in vascular tone
(14, 15) the role of endothelium in the action
of propofol

As we have also shown,

is controversial; there are reports

indicating no endothelium involvement (1) as
well as the ones pointing out its importance (25).
In support of the we documented
higher

denuded IMA rings and less vasorelaxant effect.

latter one,

contractile response in endothelium-
Moreover, the results of various studies in various

species reported endothelium-independent or
dependent mechanisms or different ion channels in
mechanism of action. That’s why, we tested the in
vitro effect of fospropofol on human arteries in Ca*
channel and K* channel blocked conditions. The need
for calcium for any contractile mechanism is very
well documented, and regarding the basic knowledge
that high intracytoplasmic calcium concentration
is achieved by the ion provided from extracellular
fluid, the attenuated response to stimulation in
nifedipine exposed IMA rings is expected (26, 27).
The vascular contraction was already very low in
amplitude, however, the vasorelaxant effect of
fospropofol followed the same pattern as it was in
control rings. This fact should bring another fact to
our attention that in patients using calcium channel
blockers the response of VSM will be very low.

In contrast to calcium channel blockage the rings
exposed to BK_, inhibitor iberiotoxin exhibited higher
contraction response and almost totally abolished
relaxant effect of fospropol. The BK_, channels when
activated results in hyperpolarization of VSM cell
membrane due to increased K* efflux and subsequent
This
shown to be effective in the vasorelaxant response

vasorelaxation. mechanism was previously
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of propofol (1). As a prodrug it is also involved in
the mechanism of action of fospropofol on VSM.

The major limitation of this study is that the
experiments were conducted on arterial segments
obtained from patients who underwent coronary
(CABG), likely had
changes. the
findings should be interpreted with caution and

artery bypass grafting who

varying degrees of Therefore,
ideally repeated using healthy vascular tissues.
fospropofol
appears to be a promising candidate due to its

Considering  the overall results,
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controlled
onset of action, and ability to maintain vascular

favorable pharmacological profile,
tone—potentially minimizing both cardiovascular
and other side effects associated with propofol.
However, given that fospropofol, like propofol,
both

agents should be used with caution in patients

exhibits endothelium-dependent effects,
with suspected or known endothelial dysfunction.
Similarly, their use should be carefully monitored

in patients receiving calcium channel blockers.
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Geleneksel ve tamamlayic1 tip (GETAT) uygulamalarinda hijyen,

enfeksiyonlardan korunma ve hasta giivenligi
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Mustafa ALTINDIS* (1D),

OZET

Geleneksel ve  Tamamlayict Tip  (GETAT)
uygulamalari, modern tibbin yanm sira kilturel ve
tarihsel kokeni olan cesitli hastaliklarin tedavisinde ve
sagligin korunmasinda tamamlayici olarak kullanilan
bircok tibbi uygulamalar icermektedir. Bu uygulamalar,
yuizyillardir bircok toplum tarafindan klasik tibbin
disinda duzensiz olarak kullamlmaktadir. Ancak, bu
uygulamalarin givenligi, ozellikle hijyen ve enfeksiyon
kontrolii acisindan ciddi sorumluluklar getirmektedir.
GETAT uygulamalarina olan egilim ile birlikte saglik
GETAT yontemleri hakkinda daha

donamimli bilgiye sahip olmasi gereklilik halini almistir.

personellerinin,

Bunun icin uygulamanin amacin, olumlu veya olumsuz

etkilerini, kullanim yontemlerini, endikasyonlarini
ve kontrendikasyonlarini
GETAT

personellerine verilecek egitim

iceren egitimler alinmas

onemlidir. uygulamalarin1  yapacak saglik
iceriginde ayrica
saglik hizmeti iliskili enfeksiyonlar, bulasma yollan,
korunma onlemleri, hasta giivenligi, saglik personeli
sagligi ve bagisiklama ilkeleri bulunmalidir. GETAT

uygulamalarimin yapildig1 ortamlarin diizenli olarak ve

ABSTRACT

Traditional and Complementary Medicine (T&CM)
practices include many medical practices used as
complementary to modern medicine as well as in
the treatment of various diseases with cultural
and historical roots and in the maintenance of
health. These practices have been used irregularly
by many societies outside of classical medicine for
centuries. However, the safety of these practices
brings serious responsibilities, especially in terms
of hygiene and infection control. With the trend
towards T&CM practices, it has become necessary
for healthcare personnel to have better knowledge
of T&CM methods. For this purpose, it is important
to receive training that includes the purpose of the
application, its positive or negative effects, methods
of use, indications and contraindications. The training
content to be given to healthcare personnel who
will perform T&CM applications should also include
healthcare-related infections, transmission routes,
healthcare

protection measures, patient safety,

personnel health and immunization principles. It
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gerektiginde temizlenip dezenfekte edilmesi gerekliligi
de belirtilmelidir. Bu derlemede, akupunktur, kupa
terapisi, silik tedavisi ve mezoterapi gibi yaygin GETAT
uygulamalarinda karsilasilan spesifik hijyen ve enfeksiyon
Ozellikle,

gibi cilt bitlinligini bozan uygulamalarda steril

riskleri  incelenmektedir. akupunktur
ignelerin kullanilmasi ve her hasta icin tek kullanimlik
malzemelerin tercih edilmesi hayati onem tasir. Benzer
sekilde, biyolojik materyallerin kullamldigr silik
tedavisinde, siiliklerin tek kullanimlik olmasi ve tedavi
sonrasinda uygun sekilde imha edilmesi gerekmektedir.
Kupa terapisi ve mezoterapi uygulamalarinda ise, ciltle
temas edenyuzeylerin steril olmasi ve kullanilan aletlerin
uygun yontemlerle dezenfekte edilmesi gereklidir. Bu
derlemede ayrica, enfeksiyon kontrolii acisindan GETAT
uygulayicilarimin diizenli egitim almalarinin uygulama
ortamlarinin temizlik ve dezenfeksiyon protokollerine
uygun sekilde hazirlanmasinin 6nemi vurgulanmaktadir.
Hasta gilivenligi

acisindan, GETAT uygulamalarinda

siki  hijyen protokollerine uyulmasi ve enfeksiyon
kontroliine yonelik somut adimlarin atilmasi, bu tedavi
yontemlerinin etkinligi ve giivenilirligi icin kritik rol

oynamaktadir.

Anahtar Kelimeler: Geleneksel ve Tamamlayici
Tip, GETAT, hijyen, sterilizasyon, dezenfeksiyon, asepsi,

antisepsi

should also be noted that the environments where
T&CM applications are carried out should be cleaned
and disinfected
In this

regularly and when necessary.

review, specific hygiene and infection

risks encountered in common T&CM practices
such as acupuncture, cupping, leech therapy and
mesotherapy are examined. In particular, it is vital
to use sterile needles and disposable materials for
each patient, especially in practices that disrupt skin
integrity, such as acupuncture. Similarly, in leech
therapy, where biological materials are used, leeches
should be disposable and disposed of properly after
treatment. In cupping therapy and mesotherapy, it
is essential that the skin contact surfaces are sterile
and the instruments used are properly disinfected.
This review also emphasises the importance of regular
training of T&CM practitioners for infection control
and the importance of cleaning and disinfection of the
application environments. In terms of patient safety,
adherence to strict hygiene protocols and taking
concrete steps towards infection control in T&CM
applications play a critical role for the effectiveness

and safety of these treatment modalities.

Key Words: Traditional and Complementary
Medicine, T&CM, hygiene, sterilisation, disinfection,

asepsis, antisepsis

GIRIS

Geleneksel ve Tamamlayict Tip (GETAT), modern
tibbin disinda kalan, tarihsel ve Kkiiltiirel kokleri
olan ve olarak kullanilan

tamamlayici cesitli

tibbi uygulamalarn icermektedir. Bu uygulamalar,

ylzyillardir  bircok toplum tarafindan  saglik
sorunlarinin  tedavisinde ve onlenmesinde klasik
tibbin disinda diizensiz olarak kullanilmaktadir. Bu
konu hakkinda ilk uzmanlasma; eskilerden bu yana

bilinen en uzun GETAT metodu olan “homeopati”

Turk Hij Den Biyol Derg

ile ilgili calismalar tip doktoru Samuel Hahnemann
(1755-1843)
GETAT uygulamalari, bireylerin sagligini korumak,

tarafindan yapildigi gorilmektedir.
iyilestirmek ve yasam kalitesini artirmak amaci tasir
(1). GETAT uygulamalar1 yapilirken hijyen ve hasta
glivenligi kritik Gneme sahiptir. Sterilizasyon ve
temizlik protokollerine uyulmasi, enfeksiyon riskini
minimize eder. Uygulayicilann egitimli ve sertifikali
olmasi, hasta giivenligi acisindan 6nemlidir. Ayrica,
hasta oykusuniin dikkatli bir sekilde degerlendirilmesi
ve modern tibbi tedavilerle etkilesimlerin dikkate



GETAT
sekilde

alinmas1  gerekmektedir. Bu onlemler,

uygulamalarinin  giivenli ve etkili bir

uygulanmasini saglar (2).
GETAT Uygulamalarinin Tanim1 ve Onemi

(DSO),
kavramini; “uzun gecmisi olan; sagligin korunmasi
ile fiziksel ve ruhsal hastaliklarin onlenmesi, tanisi,
farkli
kiiltlirlere 0zgli teorilere, inanclara ve deneyimlere
aciklanabilir ya da
beceri

Diinya Saglik Orgiitii geleneksel tip

tedavisi ve iyilestirilmesinde kullanilan;
dayanan;
bilgi,
tanmimlamaktadir. Tamamlayici veya alternatif tip
ise, “llkenin kendi gelenegi ya da konvansiyonel
tip sistemine tam olarak dahil olmayan genis bir

aciklanamayan

ve uygulamalarin butunid” olarak

saglik uygulamalan setini” ifade eder. Geleneksel
ve Tamamlayici Tip (GETAT) terimi ise geleneksel
tip ile tamamlayic1 tip yaklasimlarinin birlesimini
ifade etmektedir (3).
sagligim korumak veya gelistirmek, hastalanmamak
ve mevcut tedavisine destek olabilecegini disiindiigii
GETAT GETAT
uygulamalarina olan bu egilim ile birlikte saglik
personellerinin, GETAT yontemleri hakkinda daha

Guniimuzde bircok insan,

uygulamalanni  kullanmaktadirlar.

donanimli  bilgiye sahip olmas1 gereklilik halini
almistir. Bunun icin uygulamanmin amacini, olumlu
veya olumsuz etkilerini, kullanim yontemlerini,
endikasyonlarini
egitimler alinmas1 onemlidir. DSO, Geleneksel Tip
Stratejisinin (2014-2023) iki temel amaci oldugunu
bildirmektedir.

potansiyel yarar saglanmasi ve uygulamalarin ve/

ve kontrendikasyonlarin1 iceren

Bunlar; GETAT uygulamalarindan
veya uygulayanlarin etkin ve givenli bir sekilde
GETAT hizmetleri dahilinde dizenlenmesidir (4).
Bu nedenle ilkemiz Saglik Bakanligi tarafindan
2012 yiinda “GETAT Daire Baskanlig1” kurulmus
olup, 2014 yilinda ismi degistirilerek “Geleneksel
ve Tamamlayict Tip Uygulamalar1 Daire Baskanlig1”
olmustur. Turkiye’de GETAT uygulamalanyla ilgili
yapilan diizenlemeler sirasiyla, “Akupunktur Tedavi
Yonetmeligi” (1991), “Akupunktur Tedavisi Uygulanan
Ozel Saglik Kuruluslan ile Bu Tedavinin Uygulanmast

Hakkinda Yonetmelik” (2002), “Geleneksel Bitkisel
Tibbi Uriinler Yonetmeligi” (2010), “Geleneksel ve
Tamamlayici Tip Uygulamalar Yonetmeligi” (2014)
seklindedir. 27 Ekim 2014 tarihinde Resmi Gazete’de
yayimlanan bu yonetmelige gore T.C. Saglik Bakanlig
tarafindan yasal olarak sertifika, egitim programlan,
uygulama yetkileri ve 15 GETAT yontemi ile ilgili
dizenlemeler vyasal cerceveye kavusturulmustur.
Bu diizenlemeler; akupunktur, kupa tedavisi, siilik
tedavisi, apiterapi, hipnoz, kayropraktik, fitoterapi,
homeopati, osteopati, larva tedavisi, muzikoterapi,
proloterapi, ozon tedavisi, refleksoloji ve mezoterapi
uygulamalanim kapsamaktadir. DSO, 2019 yilinda
yayimladigi GETAT Kiiresel Raporu’nda, Tirkiye’de
2014 sonrasinda yasanan bu gelismelere yer vermistir.
Literatiirde yapilan bir calisma, saglikta egilimin
konvansiyonel tiptan daha cok GETAT yontemleri lehine
oldugunu bildirmektedir. Ulkemizde Anadolu’da sifa
amaciyla yuzyillardir kullanilan bircok uygulamalarin
yasal diizenlemelerle, sertifikalandirma programlan
ve egitim merkezleri ile T.C. Saglik Bakanliginin
denetiminde olmasi, yasal cerceve kapsamina girmesi
konvansiyonel tibbin tek yontem olarak goriilmeyip
GETAT yontemleri lehine oldugu dusinilebilir (1,
4-7). GETAT uygulamalar1 her gecen giun gelismis
gelismekte olan ulkelerde yayginlasmaktadir.
Ulkemizde yapilmis calismalarda GETAT kullanim
oran1 %25-%86 arasinda degisiklik gostermektedir.
Bu oran gelismis Ulkelerden Almanya’da %80,
Kanada’da %70, Fransa’da %49, Avustralya’da %48,
Amerika Birlesik Devletleri (ABD)’nde %40 oldugu
bildirilmektedir. Etiyopya, Tanzanya, Mali, Myanmar,
Ruanda ve Uganda gibi az gelismis Ulkelerde ise
%60-%90 GETAT

yontemlerine olan bu ylksek oranlardaki talep

oranlarinda  uygulanmaktadir.
nedeniyle Almanya, ingiltere ve ABD gibi gelismis
tlkelerin tip fakiiltelerinin egitim miifredatlarinda
GETAT uygulamalarina yer verilmektedir. Ulkemizde
ise mezuniyet Oncesi tip egitimine bakilacak olursa
bircok universitenin daha onceki yillarda ve 2023-
2024 mufredatlarinda GETAT uygulamalar secmeli
ders olarak bulunmaktadir. Gelecekte hekim olacak
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tip fakiltesi ogrencilerinin, GETAT yontemlerini
kullanan hastalarla karsilasma olasiliklar1 nedeniyle;
bu yontemlerin temel ozellikleri, kontrendikasyonlan
hakkinda farkindaliklarinin
etmektedir (8).

sirt, bas, boyun, gogis agrilar ve problemleri,

olmast onem arz

GETAT uygulamalann genellikle
eklem agnsi/sertligi, anksiyete ve depresyon gibi
hastaliklarda tedavi amaciyla kullanilmaktadir (9).

GETAT’ta Hijyen ve Enfeksiyon Kontrolii

GETAT uygulamalarinin guivenli ve etkili bir sekilde
sunulmast icin hijyen ve enfeksiyon kontrolunun
saglanmasi kritik onem tasir. GETAT yontemlerinin

yayginlasmasi nedeniyle
hastadan hastadan

uygulanmasinin
uygulayicilarin hastaya ve
saglik personeline bulasin oniine gecilebilmesi

icin enfeksiyon riskleri ve korunma onlemleri
hakkindaki bilgi diizeylerinin artirilmasi hayati onem
tasimaktadir. Hijyen ve enfeksiyon kontrolii, GETAT
uygulamalarinda hasta ve uygulayici glivenligini
korumak icin gereklidir. Yetersiz hijyen uygulamalan,
Hepatit B viriisi (HBV), Hepatit C virlsi (HCV) ve
insan immun yetmezlik viriisii (HIV) gibi kan yoluyla
bulasan hastaliklar (KYBH)’1n ve diger enfeksiyonlarin
yayilmasina yol acabilir. Literatiire bakildiginda,
GETAT uygulamalarinda enfeksiyon kontrol onlemleri
ile ilgili yapilan bir calisma sonucuna gore hijyen,
tibbi atik ve kan yolu ile bulasan enfeksiyonlardan
korunmada ilave egitimin anlamli olacag1 sonucuna
GETAT

olabilecek enfeksiyonlar

varilmistir. uygulamalarindan  kaynakl
bakildiginda;

ozellikle kupa tedavisi, akupunktur, siilik tedavisi

acisindan

gibi vucut sivilan ve kan temasi olan uygulamalarda
invaziv girisimde bulunuldugundan HBV, HCV ve
HIV gibi etkenlerin bulasmasinda etkili olabilecegi
dusunilmektedir (2, 7).

Akupunktur

Akupunktur kelimesi Tiirkce’ye, Ingilizce’deki

“acupuncture” kelimesinden alintilanarak gecmis
olup; sozciigiin kelime anlami “igne saplamak”tir (10).

Kelime latince “igne” anlamina gelen acus ve batirma,
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delme punctura kelimelerinden olusmaktadir.
Tirkge’de “ignelemek” anlaminda terciime edilebilir
(11). Cince’de akupunktur uygulamalarinin karsiligi
K‘Zhen"

ignelemek, “jiu” anlami ise moksibiisyondur (10).

anlaminda olan kelime ise Zhenjiu’dur.

Geleneksel Cin tibbinda, meridyen adi verilen
ve vicudumuzda kanallarda dolasan hayat enerjisi
(Qi)’nin akisinda meydana gelen sorunlar nedeniyle
hastaliklarin olustugu 6ne siriilmektedir. Akupunktur
yontemiyle, vicudumuzda yer alan bu meridyenler
lizerinde belli noktalara igne batirarak viicuttaki
enerji akiminin diizenlenmesi hedeflenmektedir. Bu
islemle hedeflenen sonuca ulasmak icin ana unsur
derinin nereden uyarilacaginin bilinmesi ve uygun bir
sekilde ignelerin yerlestirilmesidir. insan geleneksel
Cin tibbinda, evrenin bir parcasidir ve bu evrenin
icinde yer alan her seyin icinde bulunan evrensel giiciin
insanin icinde de olduguna inamlmaktadir. Qi adi
verilen bu hayat enerjisi insan viicudunda meridyen
ad1 verilen kanallarda dolasmaktadir. Akupunktur ile
meridyenlerde olusan enerji akim engelinin ortadan
kaldirlmasiyla dengenin saglanmasi ve hastaliklarin
onlenmedi hedeflenmektedir (11).

Akupunkturun Tarihi ve Kullanim Alanlar

Akupunktur, viicutta belli noktalart igneyle
uyarilarak yapilan ve 5000 vyildir uygulanan
tamamlayict1  bir tedavi yontemidir (12, 13).

Arkeolojik kanmitlarda Milattan Once (M.0.) 1000°li
yillarda Shang hanedan zamanlarinda akupunktur
igneleri tespit edilmistir. Yakin zamanlarda yapilan
arkeolojik kazilarda elde edilen veriler ile akupunktur
ignelerini ilk kullananlarin Uygur Tirkleri oldugu
bulunmus ve boylelikle akupunktur uygulamasinin
Tirk kokenli bir uygulama oldugu 6ne siiriilmiistiir. En
eski veri ile M.0. 200 yillarinda ve Cince yazilan “The
Yellow Emperor’s Classic of Internal Medicine” isimli
kitaptir (11, 12). Tiirk hekimlerinden ibn-i Sina, 1100
yillarinda akupunktur ve meridyenlere deginmis ve
nabiz muayenesiyle hastaliklarin detayli bir sekilde
ele alinmasin ifade etmistir. Avrupa’da 17.yuzyilda
Pekin’e  Cizvit

misyonerleri’nin  gonderilmesiyle



akupunktur kullanilmaya baslanmistir. Aym zamanda
Cince olan akupunktur kitaplarn Avrupa dillerine
cevrilerek akupunktur uygulanmaya baslanmistir.
sarayda

arasinda

Cin’de 1822’de akupunktur uygulanmasi
halk
uygulanmaya devam etmistir. Mao’nun 1944’de tedavi

yasaklanmis  olmasina ragmen
edilemeyen bas agrilarinin akupunktur uygulamasiyla
son bulmasi ile akupunktur tekrar giindeme gelmistir.
ABD’de akupunktur uygulamalarn ise ABD baskani
Nixon’un 1972 yilinda ziyareti sirasinda gezide yer
alan gazete muhabiri James Raston’un apendektomi
ameliyati olmasiyla baslamistir. Ameliyattan sonra
muhabirin  agrilarinin

akupunktur uygulamasiyla

giderilmesi glinlerce  ABD medyasinda giindemde
olmus ve boylelikle akupunktur ABD’ye girmistir
(11).  Batil

glinimuzdeki

Ulkelerde akupunktur uygulamasi
Saglik Orgiitii

(DSO)’niin, akupunktur uygulamasim 1979 yilinda

seviyesine, Diinya
bilimsel bir yontem kabul edip, etki ettigi medikal
durumlanin listesini ilan ettikten sonra ulasmistir
(12). Turkiye’de ise Osmanli Devleti doneminde
akupunkturun uygulanmakta ve kuru igne tedavisi
olarak taminmaktadir. Serafettin Sabuncuoglu’nun
1465’de yazdig1 tip kitabinda akupunktur noktalarina
deginilmistir. Tiirkiye Cumhuriyeti déneminde ise 1990
yiinda akupunktur ile ilgili resmi kurs diizenlenmis ve
29.5.1991 tarihinde Resmi Gazete’de akupunkturla
ilgili yonetmelik yayinlanmis ve 2002’ de bu yonetmelik
(14).
uygulamasi, igne (kuru igne), elektrik stimiilasyonu

guncellenmistir Yonetmelikte akupunktur
(elektroakupunktur), lazer 1sinlari, elektromagnetik
titresim, termik stimulasyonu (moksa) ve frekans gibi
bilimsel uyar yontemleriyle viicuttaki bulunmus ozel
noktalarin uyarilmasi suretiyle yapilan tedaviyi ifade
eder.” seklinde tanimlanmistir (15).

kendi

kendisini onarmasinin uyarilmasi, otoregilasyonun

Akupunktur  uygulamasiyla  viicudun
saglanmasi, serbest Qi akisinin ve Yin-Yang dengesinin
(16).

viicudun kendi kendini tedavi ettigi bir yontemdir ve

olusturulmas1 amaclanmistir Bu uygulama,
en dikkat cekici 0zelligi ise yan etkisinin olmayisidir.

Akupunktur tedavisi Uc¢ baslik altinda toplanabilir:

i-Cesitli hastaliklarin tedavisi, ii-Analjezi-anestezi ve
iii-Aliskanliklarin tedavisi. Bu tedavi bazi hastaliklarda
primer tedavi bazilarinda ise destekleyici tedavi
olarak uygulanmaktadir. Bircok hastalik akupunktur
edilebilmektedir. DSO,
uygulanabilecegi 40 hastalik raporlamistir. Akupunktur

ile tedavi akupunkturun

ozellikle asagidaki rahatsizliklar ve hastaliklar icin
siklikla kullanilir:

. Sirt agns

. Bas agrisi ve migren

. Psikiyatrik rahatsizliklar

. Sindirim sistemi hastaliklan
. Romatizmal sikayetler

. Alerjiler

. Kronik solunum yolu hastaliklar1 (bronsit,

. Sigaray1 birakma
. Zayiflama
. Kadin hastaliklarn ve dogum
. Topuk Dikeni (11)
Uygulama Siireci ve Kullanilan Ekipman

Akupunktur uygulamasi, bir akupunktur uzmaninin
bir veya daha fazla igne kullanarak belirli akupunktur
noktalarina uygulama yapmasiyla gerceklesmektedir.
Akupunktur tedavi seanslari genellikle hastanin
rahatsizlik durumuna ve akupunktur teknigine gore 30-
60 dakika arasinda degisebilmektedir. Bir akupunktur
uygulamasi asagidaki asamalardan olusur:
ilk olarak

akupunktur uzmani veya hekim hastanin 6zgecmisi,

. Baslangic  Degerlendirmesi:
tibbi 6ykiisii ve hastalik semptomlarini degerlendirmek
amaciyla on goriisme vyapar. Bu degerlendirme,
hastanin semptomlarini irdelemek ve en uygun tedavi
planin olusturmada onemlidir.

. Fiziksel Muayene: Akupunktur uzmani veya
hekim hastanin fiziksel durumu ve enerji dengesi

acisindan detayli bilgi edinmek icin fiziki muayene
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yapabilir. Fiziki muayenede hastanin nabiz kontrolu,
akupunktur noktalar kontroli gibi degerlendirmeler
yapilir.

. Duygusal ve Zihinsel Hazirlik: Akupunktur
uygulamasindan once, akupunktur uzmani veya hekim
akupunktur uygulamasi hakkinda hastay1 bilgilendirir.
Bununla birlikte, hastanin rahatlamasi saglanarak
endiseleri azaltilir, duygusal ve zihinsel olarak hasta

hazirlanir.
« Steril igne  Uygulamasi: Akupunktur
uygulamas1 sirasinda, uzman veya hekim steril

igneleri belirli akupunktur noktalarina yerlestirir.
igneler genellikle yiizeyden birkac milimetre kadar
derinlere batiriir ve bu noktalara igne yerlestirmesi,
hastanin sikayetlerine ve tedavi nedenine gore
degisebilir. ignelerin batirldig1 noktalarda bir miktar
ac1 ya da karincalanma hissi olabilir.

. igne Uygulama Siiresi: igneler genellikle
yaklasik 20-30 dakika yerlestirildikleri yerde birakilir.
Bu siirede, hasta rahatlatilarak ve tedaviden en iyi
sekilde faydalanmasi amaclanir.
igneler

. Dinlenme ve Rahatlama:

yerlerindeyken hastanin rahat bir pozisyonda
dinlenmesisaglanir. Cogu hasta akupunktur uygulamasi
sirasinda derin bir rahatlama hissi yasamakta ve baz
hastalarda hafif tarzda uyku durumu olusmaktadir.

. iBne Cikarma ve Son Degerlendirme:
Uygulama sonuna gelindiginde, akupunktur uzmani
veya hekim igneleri dikkatlice yerinden cikarr
ve hizlica hastanin genel durumunu vyeniden
degerlendirir. Gelecek akupunktur uygulamasinin ne
zaman olmas1 gerektigi hakkinda onerilerde bulunur.
Akupunktur tedavisi plan1 hastaya gore degismekle
beraber birkac hafta veya daha da uzun surmektedir.
farkli

uygulanmaktadir. Genellikle viicut govdesi, kol ve

Akupunktur viicutta bolgelere

bacaklara uygulanmaktadir. Ayrica mikrosistem

olarak da; kulak, el, ayak ve bas gibi bolgelere

uygulanmaktadir. Akupunktur uygulamalari; igne

akapunkturu, = moksibasyon, elektroakupunktur,

lazer akupunktur, acupressure, aquaakupunktur,

hemoakupunktur, pnoumoakupunktur, implantasyon
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akupunktur, kulak akupunkturu ve sonopunktur’dur.
Akupunktur tekniklerinden en fazla kullanilanlan
igne  akupunkturu,  elektroakupunktur, lazer
akupunkturu, acupressure ve kulak akupunkturudur
(11). Akupunktur igneleri, ince ve sterilize edilmis
olmalidir. Genellikle paslanmaz celikten yapilmis
olan igneler, farkli uzunluklarda ve kalinliklarda
bulunabilmektedir.  i§ne  secimi, uygulanacak
tedaviye ve ignenin yerlestirilecegi noktaya bagli
olarak degismekle birlikte akupunktur igneleri tek
kullamimUlik olmali ve her hastaya 6zel yeni bir igne

kullanmlmalidir.
Akupunkturda Hijyen Protokolleri

Akupunktur tedavisi, cilt Uzerine yerlestirilen
igneler araciigiyla uygulanir. Bu uygulama sirasinda
cildin bitinligli bozuldugundan enfeksiyon riski
ortaya cikabilir. Bu nedenle, akupunktur yaptirmadan
once, saglik disiplinine uygun bir ortam olmas ve steril
igneler kullanildigindan emin olunmasi onemlidir.
Hijyen ve sterilizasyon konularinda titizlikle hareket
edilerek enfeksiyon riskini minimize edilmelidir.

igneler, sterilize edilerek paketlenir ve kullanim
oncesine kadar bu steril durumunu korur. Boylece,
hastalar ve uygulayicilar icin maksimum hijyen ve
giivenlik saglanmis olur. Steril akupunktur igneleri,
tek kullamimlik olup her tedavi seanst icin yeni bir igne
kullamlmalidir. Boylelikle capraz kontaminasyon riski
ve enfeksiyon bulas riski onlenir. Akupunktur uzmani
veya hekim tedavi suresince hijyen kurallarina azami
ozen gostermeli; yalmzca steril igneler kullanmali ve
islemi hijyenik kosullarda gerceklestirmelidir.

Olas1 Enfeksiyonlar ve Korunma Yontemleri

Akupunktur uygulamalariyla

onlemek

bulasan

enfeksiyonlan icin, enfeksiyon kontrol

protokollerine uyulmas1 gereklidir. Akupunkturun
uygun prosedurlerini yerine getirmek icin kurallar
olsa da, bu tur kurallarin gelismis Ulkelerde bile
uygulanmasi istenilen seviyede degildir. Akupunkturla
onlemek

hastalara enfeksiyon bulasmasim icin,

akupunktur uygulayanlar, HBV’ye kars1 asilanmali



ve ignelerin keskinligini hastalara kullanmadan

once kendi derileri Uzerinde test etmemelidirler.
Hastalardan kanla bulasan virlis bulasmasin1 onlemek
icin tek kullanimlik akupunktur ignelerinin kullanimi
kesinlikle takip edilmelidir. Hastadan hastaya kan
yoluyla bulasan virlisler sebebiyle ignenin tekrar

kullanimi onerilmemelidir.

Kupa Terapisi
Cupping)

(Dry Cupping) & Hacamat (Wet

Bircok sekilde uygulanabilen kupa tedavisi (KT)
temel olarak yas kupa tedavisi (hacamat/Wet Cupping)
ve kuru kupa tedavisi (Dry Cupping) olmak uzere
iki ana gruba aynlir. Yas kupa tedavisi (hacamat),
genellikle hastaliklarin tedavisi

ya da sagligin

korunmas1 amaciyla vicudun belirli bolgelerinin
hafifce cizilmesi ve bu alanlarin uzerine boynuz,
bardak ya da cam sise yerlestirilerek kan alinmasi
islemidir (17). Kuru kupa tedavisi ise, herhangi bir
kan alma islemi yapilmaksizin, yalmzca kupalarin
negatif basincla cilde uygulanmasi seklindedir. Bu
yonteme “kuru hacamat” da denilmektedir. Her
iki yontemde de kupalar vakum etkisi olusturarak
yapistinlir. Ancak yas KT’de cilde cizikler atilarak
kan disar1 alinmaktadir. Kuru KT daha ¢ok uzak dogu
ulkelerinde yaygin iken, yas KT ise Orta Avrupa ve
Orta Dogu iilkelerinde yaygin olarak uygulanmaktadir
(18). KT; kuru kupa, hacamat, hareketli kupa, bos
kupa, igne kupa, su kupa, sicak kupa/moksa kupa
ve herbal kupa yontemleri gibi cesitli yontemlerle
uygulanabilmektedir.

Gerek bat1 gerek dogu tibbinda bircok geleneksel
tibbi

kan nedeni ile meydana geldigine ve bu kanin

sistemlerde hastaliklarin zarari ve kirli
viicuttan c¢ikarilmasiyla da hastanin iyilesecegine
kilcal

kandaki ve

inanilmaktadir.  Hacamatin damarlardaki
actigina, dokulardaki
toksinleri attigina, bolgesel kan dolasimini, bolgesel

doku beslenmesini ve oksijenlenmesini artirdigina,

tikanmalan

odemi azalttigina, karaciger, dalak ve kemik iligini
uyararak kan yapimini uyardigina, bagisiklik sistemini
gliclendirdigine, agn kesici 6zelligi olduguna, cesitli

kas spazmlarini ve eklem agrilarim iyilestirdigine,
bel-boyun fitigi ve kireclenmelere iyi geldigine,
dalak ve karaciger hastaliklar ile enfeksiyon
hastaliklarinin tedavisine katkida bulunduguna ve
psikolojik hastaliklarin tedavisine yardimci olduguna

inanilmaktadir (17).
Hacamatin Tarihi ve Kullanim Alanlan

KT, antik Misir ve Cin’de ilk kayitlari olan ve 5000 y1l1
askin suredir yaygin olarak bircok kiiltiirde uygulanan
bir tedavi yontemidir. KT ile ilgili en eski yazili belge
M.O 3300 yiinda antik Makedonya’da yazilmis “Ubi
Plethore Ibi Evacua” isimli eserdir (19). Misir’da M.O
1550’de ebers papirisiinde KT’yi viicuttan yabanci
cisimlerin uzaklastiran bir islem olarak bildirmistir
(20). Asur ve Babil Devletleri ile Cin’de KT akupunktur
ile birlikte uygulanmistir. Hipokrat ve Galen’in de
KT’yi kullandig1 bildirilmistir (21). Afrika ve Asya’da
da binlerce yildir uygulan KT, viicudun eski haline
dondirilmesi anlamina gelen “hacamat” olarak orta
dogu ve arap toplumunda uygulanmaktadir (22).
ibni Sina (M.S. 980-1037)’da KT’nin yararlarindan
bahsetmistir (19). Geleneksel Cin tibbinda diger
tedavi yontemlerine ve akupunktura yardimci tedavi
yontemi olarak uygulanan KT’nin klinik olarak yararli
etkileri goriildikkce bagimsiz tedavi yontemi olarak
gelisimi devam etmistir. Cin’de KT’ye ait bulunan ilk
kaynak M.0. 300’de ipek iizerine yazilan Bo Shu’dur
(The Chu Silk Manuscript) (23). Literatlir taramasina
gore KT; agn tedavisi, bel agrisi, fibromiyalji, kolda
agn ve uyusma, karpal tunel sendromu, ateroskleroz
ve yiiksek LDL, eklem agrisi ve romatoid artrit, viicut
savunmasi sistemini gliclendirme, akut gut artrit,
herpes
migren ve kanser agrisi gibi hastaliklarin tedavisinde
kullanilmaktadir (17).

zoster, norodermatit, akne konglobata,

Uygulama Siireci ve Kullanilan Ekipman

KT, viicudun belli bolgelerine uygulanir. Her biri
viicudun farkli bolgelerinin rahatsizligi icin kullanilan
bolgeler olup bu bolgeler; kafanin arka kismi, ense,
omuzlar, kiirek kemikleri arasi orta-ust kismi, kiirek
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kemikleri alti, bel, kuyruk sokumu, diz bolgesi, dizin
ust ve alt kisimlan, baldirlarin arka kismi, ayak
bileginin dis ve ic kisrmdir.

KT, top ve can gibi cesitli sekil ve boyutlardaki
(2,5-7,5 cm) kupalarla uygulanmaktadir. Gecmiste
vakumlama amaciyla boynuz, comlek, metal ve bambu
gibi cesitli malzemeler kullamlirken; guniimuzde ise
hijyen acisindan daha givenli olan tek kullammlik
cam veya PVC kupalar tercih edilmektedir (24). KT
uygulamasiyla cilt uzerinde belirlenen bolgelerde,
vakumlama vyoluyla vazodilatasyon, interstisyel
sivi artis1 ve lokal 1s1 artis1 olusturarak bolgesel kan
akimin arttirmas1 amaclanir. Cin tibbindaki yas KT
uygulanan alana oncelikle cizikler atilir, peine kupalar
negatif basincla yerlestirilir ve bolgedeki sivi/kan
disar1 alinir. Arap toplumunda ise; oncelikle kupalar
yerlestirilir, olusan negatif basincla deri kabarir ve
hiperemi olusur. 5 dakika sonra kupalar alinir ve bu
bolgelere cizikler atiir ve kupalar tekrar negatif
basinc¢ olusturularak yerlestirilir. Boylelikle sivi/kanin
disar1 atilmasi saglanir. Yas KT uygulama tekniginde
etkinlik com onemlidir. Cildin Ust tabakasi epidermis,
alt tabakasi ise dermisten olusur ve dermo-epidermal
alanda fenestre kapillerler vardir. Epidermise yapilan
ciziklerin (0,1-0,2 mm gibi) yuzeysel olmasi, cilt
butinlugiini  bozarken kapillerlerin  travmatize
edilmemesi ve ozellikle interstisyel alandaki sivinin
disartya atilmas1 gerekmektedir. Kupa yerlestirildigi
yerde 5-10 dakika bekletilir. Kupa uygulanilan bolgede
eritem, odem ve ekimoz olusabilmekle birlikte birkac
ginden birkac haftaya kadar bu durum duzelir (25).

iyilesmeyi kolaylastirmak ve iz kalma riskini
azaltacag icin cilde yapilan ciziklerin cildin dogal
kivmmlarina paralel olmasi tavsiye edilmektedir.
Uygulamadan 1-2 giin once bireye proteinden fakir
diyet onerilmektedir. Ayrica birey islemden sonra 24
saat icinde banyo yapmamalidir. Yas kupa tedavisinin
ac karnina uygulanmasi onerilir, clinki yemek sonrasi
mezenterik arter dolasiminda artis meydana gelir
ve bu durum, cilt gibi periferik bolgelere giden
kan akimin azaltabilir. Bu nedenle, optimal etki ve

glivenlik acisindan uygulamanin a¢ karna yapilmasi
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tavsiye edilmektedir. Ayrica baz1 kaynaklar,

yas
kupa tedavisinin 2 yas altindaki cocuklara ve 60 yas
uzerindeki bireylere uygulanmasini 6nermemektedir

(26, 27).

Hacamatta Hijyen Protokolleri

KT uygulama sirasinda cok dikkatli olunmali,
temiz ve titiz calisilmalidir. Aksi takdir de hastalarda
enfeksiyon gelisebilir. Gunumiizde giderek tercih
edilen bir yontem olmakla birlikte, uzman olmayan
kisiler tarafindan yapildiginda ve hijyen kosularin
dikkat edilmediginde ciddi
olusabilen bir uygulamadir. Hijyen kurallarina ve

komplikasyonlar da

sterilizasyon uygulamalarina dikkat edilmesi, giivenli
bir sekilde hacamat uygulamasi icin onemlidir.
Hepatit veya AIDS gibi kan yoluyla bulasan bir
hastaligi olanlara hacamat yapilirken kontaminasyon
riskinin yilksek oldugu unutulmamalidir. Hacamatta
kullamlan butiin arac gerecler bir defa kullanildiktan
sonra atilmalidir, aynmi hasta icin dahi olsa tekrar

tekrar kullanilmamalidir.

Olas1 Enfeksiyonlar ve Korunma Yontemleri

Yas ve kuru KT uygulamalarinda enfeksiyon riski
(HBV, HCV, HPV veya HIV) olabilmekle birlikte gerekli
tedbirler alinarak bu riskler onlenebilir. Enfeksiyon
riski nedeniyle hijyen protokoline titizlikle uyulmas
gerekmektedir. KT, catlak cilt veya enfeksiyon
bolgelerine uygulanmamalidir. KT uygulama sirasinda
sterilite kosullarina dikkat edilmeli ve deri zarar
goriip gormedigi yoniinden takip edilmelidir. Kupa
terapisi sirasinda kotu hijyen uygulamalan ile ilgili
omurga apseleri Ozellikle
1slak kupa terapisi daha fazla enfeksiyon ve yan etki
riski tasimaktadir. Hijyenik kosullara dikkat edilmesi

vakalan gozlenmistir.

son derece onemlidir. Aksi halde cilt enfeksiyonlarn
gelisebilir. Kan yoluyla bulasan hastaliklar (HBV,
HCV, HPV veya HIV) iski ortaya cikabilir. Bu nedenle,
uygulama ortaminin ve kullanilan ekipmanin hijyenik
olmasi hayati onem tasimaktadir.

Siiliik Tedavisi (Hirudoterapi)

tedavide tibbi

Suluk tedavisi (hirudoterapi),



suluklerinkullaniminiicerenuzunyillardirkullanilmaya
devam edilen bir yontemdir. Uzun wyillar silikler
terapotik olarak kullanilsa da farmakoterapinin gelisip
ilerlemesi sonrasi1 tedavide kullamimi azalmistir.
Hirudoterapinin onemi konvansiyonel yonteme ek
olarak zamanla tekrar artmistir. Suliiklerin tibbi olarak
kullanilmasinin arkasindaki temel mekanizma, kan
emmeleri esnasinda agiga cikan salgida, farmakolojik
ve biyolojik yonden oldukca etkili biyoaktif maddeler
oldugu ve kan emme siireci sirasinda salgiladiklar bu

biyoaktif maddelerin tedavi edici etkileridir (28, 29).
Siiliik Tedavisinin Tarihi ve Kullanim Alanlan

Dinyada bircok lilkede hirudoterapi, hastaliklarin

tedavisinde tamamlayici ve destekleyici olarak
kullanmilmaktadir. M.0O. 1500’lere uzanan siiliiklerin
tedavide kullanimi Antik Yunan, Avrupa, Hint, Cin,
Arap, Pers ve Anadolu medeniyetlerinin yazitlarinda
rastlanmis ve Osmanli doneminde de hirudoterapi
yonteminin kullanildigina dair kanitlar vardir (30).
Halkali
siliikler antik cagdan beri bircok hastaligin tedavisinde
kullamlmistir.  Son yillarda mikrovaskiler olarak

yapilan cerrahi tekniklerle birlikte tibbi suluklerin

omurgasizlar sinifinda olduklan bilinen

kullamimina yonelis gerceklesmistir. Diunyada bircok
farkl tur suluik test edilerek incelenmisse de sulukler
arasinda kullamim vyelpazesi en genis terapotik
ozellikte olan silik Hirudo medicinalis’tir. Suluk
tlkirigu bircok biyoaktif bilesikleri ihtiva eder.
Bunlar arasinda eglin, hirudin, bdellin, hyaluronidaz
destabilas, dekorin, calin, hirustatin, apiraz, triptaz
inhibitorleri ve kompleman inhibitorleri, histamin
benzeri maddeler, karboksipeptidaz A-inhibitorleri ve
asetilkolin sayilabilir (29). H. medicinalis tiiri tibbi
sulukler, bircok hekim tarafindan kiicik ve yuzeysel
cizikler olusturarak uygulama kolayligi saglamalan
nedeniyle tercih edilmektedir. 100’in lzerinde ¢esitli
ozelliklere sahip biyoaktif madde tiikiiruk bezlerindeki
salgida mevcuttur. Bu

maddelerin; analjezik,

vazodilator, antienflamatuvar ve antibakteriyel
ozelliklerinin yanm sira, odemin cozulmesine, hasar

gormiis vaskiiler dokunun canliiginin artirilmasina

ve agrimin azaltilmasina katki sagladig1 gosterilmistir
(31). Hirudoterapi, cerrahi eksplorasyona alternatif
olarak venoz yetersizlik tedavisinde de tercih
edilmektedir. Gunumizde  plastik-rekonstruktif
cerrahi alaninda venéz drenaji saglamasi nedeniyle
flep sag kalimin artirdiginin gosterildigi arastirmalar
sonucunda tibbi sulik tedavisinin 2004 yilinda ABD
ilac ve Gida Dairesi tarafindan tibbi siiliik cesidi olan
H. medicinalis’in plastik rekonstriktif cerrahide
terapotik amacli kullammina izin verilmistir. Bu
kullanim sayesinde gelisen venoz tikanikliklarin
takibinde ortaya cikabilecek nekroz engellenip, doku
sag kalimi elde edilebilmektedir. Tirkiye’de ise,
2014 yilinda yayimlanan “Geleneksel ve Tamamlayici
Tip Uygulamalart Yonetmeligi” kapsaminda, Tarim
tibbi

ciftliklerinden steril olarak temin edilen suluklerin,

Bakanligi tarafindan onayli stlik Uretim
yalnizca hekimler tarafindan ve GETAT merkezlerinde
uygulanmasina izin verilmistir (29, 31-33). Tibbi
sullik tedavisi; kas iskelet sistemi rahatsizliklari, kalp
ve dolasim sistemi rahatsizliklari, solunum sistemi
hastaliklari, ireme sistemi hastaliklar, sinir sistemi
rahatsizliklari, agri, géz ve kulak rahatsizliklarinin da
tedavisinde kullanilabilmektedir. Bunlar icerisinde;
hipertansiyon, pasif  konjesyon, enflamatuvar
reaksiyonlar ve spastik durumlar, varikoz venler,
hemoroid, periartrit artroz, osteoartrit, ve romatoid
artrit, tromboflebit, tromboz ve emboli, hematomlar,
dis ve kronik kulak enfeksiyonlan, katarakt, glokom
dahil

ve inflamasyon, dis eti iltihabi,

goz hastaliklar, travmatik yaralanmalar
paradontit gibi
dis problemleri, diseti odemi ve stomatorrhagia,
vertebrojenik agr1 sendromlari, Hepatit, kolesistit,
pankreatit, mide Ulseri, uyuz, sedef hastaligi gibi
kronik cilt hastaliklari, ekzematoz dermatit ve
kronik ulserler, migren, solunum bozukluklari, astim,
akut rinofarenjit ve spazmodik coryza, solunum
hastaliklari, erkek ve kadin infertilitesi, Jinekolojik
bozukluklar, endometriozis, parametrit, mastit ve

fibromastopati bulunmaktadir (29, 32).
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Uygulama Siireci ve Kullanilan Ekipman

Hirudoterapi, dogal ve kismen az masrafli bir GETAT
yontemidir. Ancak, faydalarinin yani sira az olsa da
ciddi durumlar iceren yan etkileri ve komplikasyonlan
mevcuttur. Bu nedenle tibbi sulik tedavisini her
bireye uygulamak dogru degildir. Ozellikle gebeler
ve emzirme donemindeki anneler, anemili veya
hemofili gibi kanama bozuklugu olan bireyler ve
cocuklar hirudoterapi icin risk grubundadir. Ayrica
immiinyetmezligi olanlar veya immunsupresif tedavi
alan hastalar, HIV ve Hepatit enfeksiyonu olanlar,
losemi gibi hematolojik maligniteli hastalar tibbi stiliik
tedavisinin kontrendikasyonlar1 arasindadirlar (32,
33). Hirudoterapi prosediirii; a) Hastalarin hazirligi b)
Siliiklerin hazirligr c) Tedavi siireci d) Tedavi sonrasi
islemler olmak lzere dort baslikta siralanabilir.

Hastalarin hazirlanmasi: Hirudoterapi
surecinde hastalar ve sulikler icin rahat bir ortam
olusturulmalidir. Hastaya islemin tim asamalan
hakkinda acikca bilgiler verilmeli, suluklerin zarar

verme yeteneginin olmadig1 belirtilip psikolojik

olarak  hirudoterapi  tedavisini  benimsemesi
saglanmalidir. Hirudoterapi tedavisi her hastaya
ozgli farkli yaklasimlar icerdiginden hastalarin

demografik verileri, alt hastaliklan ve ozelliklerinin
iyi arastinlmas1 gerekmektedir. Her seans oncesinde
ve tum asamalarda hastalar ve uygulayicilar kisisel
hijyen, enfeksiyon kontrol onlemleri ve ortam
dezenfeksiyonu/sterilizasyonuna dikkat etmelidirler
(29).

Siiliiklerin hazirhg: Suliikler tibbi tedavi amaciyla
saglikli bir sekilde Uretilmis sertifikali olmalidir.
Dogada bulunan vahsi siiliiklerin kullanimi enfeksiyon
olusumu ve siluklerin soylarinin azalmasina yol
acacagindan oOnerilmemektedir. Ayrica dogadaki
sulukler kimyasal atiklarla kontamine olmus veya
radyasyona maruz kalmis olabileceginden tedavinin
iyilestirici etkisini azaltabilmektedir. Uygulama
oncesi her ne kadar zor olsa da kullanilacak suluk
sayisi belirlenerek (tedavi basina 2-5-7-10 ve hatta
15-20) islemden hemen oOnce siilukler kendi kabindan

alinarak, temiz su dolu cam kavanoza koyulmalidir.
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Siiliiklerin  ylizme vyetenegi ve ciltteki hareket
hiz1 yiiksek olmakla birlikte yapisma ozelligi hava
kosullarina gore degisiklik gosterebilir (29).

Tedavi siireci: Tedavi gunin herhangi bir

zamaninda, tercihen sabahin erken saatlerinde
yapilmalidir. islem &ncesi kiiciik bir kiivette temiz
sicak su, steril gazli bez, pamuk, yeni acilmis
bir siinger, hijyenik tepsi, steril cimbiz, bant ve
bandajlar, test tipleri veya kiicik kavanozlar hazir
bulundurulmalidir. Siliik sayisin1 belirlemede oldugu
gibi siiliglin yerlestirilecegi yere karar vermek de
oldukca giictiir. Belirlenen bolge steril distile su ile
yikanip kurutulduktan sonra, ucu kesilmis 5 mU’lik bir
enjektorun icine suluk yerlestirilip direkt enjektorun
acik ucu ile cilt yuzeyine uygulanir ve siilik hastaya
Sulukler

beslenirken rahatsiz edilmemeli, beslenmeleri icin

yapistiktan sonra enjektor cekilir (34).

yeterli alana sahip olmalidirlar. Suliik, normalde 20
ila 60 dakika siiren beslenme siireci sonunda hastay1
birakacaktir (29).

Tedavi
biraktiktan
koyulmalidir.

sonras1 islemler: Sulikler hastayr
%70°lik  alkol

Bu soliisyonda ortalama 10 dakika

sonra soliisyonuna
icerisinde etkisiz hale gelen siiliikler protokollere
uygun bir sekilde bertaraf edilmek Uzere uygun bir
tibbi atik kutusuna atilmalidir (29).

Siiliik Tedavisinde Hijyen Protokolleri

Hirudoterapi yonteminin guvenli, etkili ve
olas1 enfeksiyon risklerinin onlenmesi icin hijyen
protokollerine siki bir sekilde uyulmasi gerekmektedir.
Siiliiklerin dogas1 geregi kan emmesi, enfeksiyon
ajanlarimin tasinmasina ve yayilimina sebep olabilir.
Bu nedenle, tedavi sirasinda hem hasta hem de
uygulayicilaricin uygun hijyen standartlarina uyulmasi
gerekmektedir. Kan vyoluyla bulasan hastaliklar
nedeniyle sulikler kisiye 6zel olmali, baska bir kisiye
tekrar kullamlmamalidir.

tibbi

yetistirilmis, patojenlerden arindirnlmis ve tedavi

Sulukler, kullanim icin 0zel olarak

oncesinde steril su ile yikanms olmalidir. Tedavi
sirasinda personellerin kisisel koruyucu ekipman (KKE)



kullanmasi, el hijyeni ve eldiven kullanimi ilkelerine
uymasi ve diger enfeksiyon kontrol énlemlerini yerine
getirmesi cok onemlidir. Hastaya uygulama sirasinda
kullanilan tim ekipmanlar mutlaka tek kullanimlik
veya dezenfeksiyon/sterilizasyona uygun olmalidir
(29, 35-38).

Olas1 Enfeksiyonlar ve Korunma Yontemleri

Hirudoterapi uygulamalarinda bircok yan etki ve
komplikasyonlar gorulebilmektedir. Bunlarin arasinda
uzamis kanama, kasinma, alerji, kizariklik ve yanma
hissivardir. Tedavi sonrasi gelisebilecek uzamis kanama
icin birkac tedavi yontemi vardir. Oncelikle kanamanin
hizli bir sekilde durdurulmasi ve enfeksiyona maruz
kalmamasi icin steril gazli bez ile yara uzerine basing
uygulanmalidir. Kanama siiresinin uzamasi halinde
zaman kaybetmeden diger yontemlere gecilmelidir.
Siluk terapisinde olusan en ciddi komplikasyonlardan
birisi de enfeksiyondur. Siliiklerin HBY, HCV, HIV,
sifilis, gibi  bakteriyel,
paraziter enfeksiyonlarn tasiyabilme ve bunlan

toxoplasmosis viral ve
hasta veya uygulayicilara bulastirabilme ozellikleri
vardir. Ayrica, tibbi suliklerin intestinal florasinda
en sik rastlanan patojen, gram negatif bir bakteri
olan Aeromonas
tedavi sonrasi olusan enfeksiyonlarin %88’inin etkeni
oldugu tespit edilmistir. Genellikle deri ve yumusak

hydrophila’dir. Bu bakterinin,

doku enfeksiyonlarina neden olmakla birlikte ayrica
gastroenterit, sepsis ve pnomoni enfeksiyonlarina
neden olmaktadirlar. Meme ameliyati1 olmus bir
hastada uygulanan siiliik tedavisi sonucu Aeromonas
kaynakli meme enfeksiyonu ve sepsis gorulmustur
(32, 33, 39, 40). Sulik terapisi sonrasi gelisen
enfeksiyon komplikasyonlarindan korunmak icin el
hijyeni, KKE kullanimi, dezenfeksiyon/sterilizasyon
ve ortam hijyeni kurallarina uyumun yani sira tedavi
oncesi
onerilmektedir (29).

uygun proflaktik antibiyotik kullanilmasi

Mezoterapi

ilac ve cesitli bitki &zleri, vitaminler, eser

elementler gibi kombinasyonlarin fazla sayida ve

kiicuk miktarda enjeksiyonlarla intradermal ya da
subkutan uygulanmasi islemine mezoterapi denir.
Yunanca orta (mesos) ve tedavi (therapia) anlamina
gelen kelimelerin birlesiminden olusan mezoterapi
derinin ortasinin tedavisi anlamina gelmektedir (41).
Basta Avrupa iilkeleri olmakla birlikte mezoterapi
deri lezyonlan ve yaslanma karsit1 calismalarda, fizik
tedavi, ortopedi ve spor hekimligi gibi bircok farkli
alanda tibbi calismalarin bir parcasit olarak uzun
suredir uygulanmaktadir.

Mezoterapinin Tarihi ve Kullanim Alanlar

intradermal ya da

subkutan dokuya igneler araciigiyla ilag ve cesitli

Mezoterapi uygulamasi,
bitki ozleri, vitaminler, eser elementler gibi cesitli
maddelerin enjekte edildigi minimal invaziv bir tedavi
secenegidir. Mezoterapi dermatolojik tedavilerden
agriya kadar alanlarda kullamlmaktadir.
Diger tedavilere oranla daha disiik dozlarda ilac

uygulanmasina ragmen lokal olarak daha yiiksek

cesitli

konsantrasyonlar bu yontemle elde edilmektedir.
Avrupa’da 1950°li yillardan bu yana uygulanan bu
tedavi secenegi zamanla tim diinyada yayginlasmis
ve dermatoloji alaninda siklikla uygulanan bir islem
Ulkemizde de mezoterapi
geleneksel tamamlayic1 tip uygulamalar arasinda en

olmustur. uygulamasi
fazla uygulanan ve talep goren islemlerden biridir.
Etki mekanizmasinin tam olarak agiklanamamasi
sebebiyle mezoterapi,
bir tedavi

tim diinyada tamamlayici

yontemi olarak kabul gormektedir.
ignenin mekanik olarak delici etkisi ve uygulanan
ilacin kimyasal etkisine bagl olarak lokal, bolgesel
itk olarak

mezoterapi 1952 yilinda Dr. Michel Pistor tarafindan

ve merkezi etkilerden olusmaktadir.
uygulanmistir. Dr. Pistor astim hastasina tedavisi
sirasinda damar ici olarak uyguladigi prokain’in
hastada isitme kaybina da etki ettigini kanitlamasi
uzerine intradermal prokain enjeksiyonlarin1 cesitli
durumlarda tedavi amaciyla uygulamaya baslamis
ve 1976’da bu yontemi de “mezoterapi” olarak
isimlendirmistir (42). Bu tedavi uygulamasi daha
sonra mezoterapinin 0zgiin uygulamas1 olarak kabul
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edilmistir (43).

Mezoterapi uygulamasiyla ilac yavas yavas

etki
ederken; sinerjistik etkilerle diger farmakolojik ve

diffizyon seklinde disik dozla viicuda
farmakolojik olmayan tedavilerle de uyumlu bir etki
saglanmaktadir. Bu uygulamayla lokal farmakolojik
etkiye vyuksek sistemik konsantrasyonlara ihtiyac
duyulmadan ulasilmaktadir (44). Ayrica, hastanin
kendi

kullanarak hasarli

kok hicrelerini ve biyume faktorlerini

dokular iyilestiren biyolojik
tedavi secenegi olmas1 mezoterapiyi ¢ekici bir tedavi
secenegi haline getirmistir.

Mezoterapi intradermal uygulama olmakla
birlikte tedavide her zaman deri ve deri ekleri
hedef degildir. Mezoterapi osteoartrit, fibromyalji,
tendinit, bursit, bel agnsi gibi kas-iskelet sistemi
hastaliklarinin tedavisinde; selilit, alopesi,
ksantelezma, hiperpigmentasyon, melazma gibi deri
hastaliklarinin tedavisinde; ayn1 zamanda astim ve
tinnitus’ta da kullanilmaktadir. Glinimuizde plastik
cerrahi uygulamalan arasinda da giderek daha fazla
yer almakta ve lipoliz, yuz genclestirme ve alopesi

tedavisinde de uygulanmaktadir.
Uygulama Siireci ve Kullanmlan Ekipman

Mezoterapi, disiik dozlarda, cok ince igneler ile
bitki ozleri, homeopatik ajanlar, ilaclar, vitaminler ve
diger biyoaktif maddeler kullanarak hazirlanan Uriin
karisimlarinin birden fazla sekilde intradermal ve
subkitan dokuya enjekte edilmesi olarak tanimlanan
mezoterapi isleminde, yiizeysel enjekte edilen
ilaclarin daha derine enjekte edilen ilaclara oranla
daha uzun sure kalmaktadir. Yiizeysel enjekte edilen
solusyonlar daha derin dokulara niifuz etmektedir.
Enjeksiyon ne kadar yizeysel olursa, sollisyonun
bolgede kalis suresi o kadar uzun olmaktadir (45).

Mezoterapi uygulamasinda amag, intradermal
enjeksiyonlarla 4 mm derinlige kadar uygulanan
ilaclanin bir havuz olacak sekilde birakilmasidir.
Mezoterapi teknigiyle hastalara verilen tedavi dozu
ve ilaca bagli yan etkiler azaltilmis ve etkinlik
artinlmistir. urunler

Mezoterapide  kullanilan
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suda coziinen ve birlikte uygulandiginda ¢okme
gostermeyen ilac ya da karisimlardir. Kullanilanilaclar,
tedavi endikasyonlarina gore gerekirse seyreltilerek
patolojinin oldugu bolgeye coklu enjeksiyonlar
seklinde belirli araliklarla uygulamanin tekrarlanmasi
saglanir.  Mezoterapi uygulamalarinda 4, 6, 8 ve
13 mm’lik ince (27, 30, 32 G) igne uclan tercih
edilir. Uygulama elle yapilabildigi gibi mezoterapi
tabancalan yardimiyla da uygulanabilmektedir. Deri
lezyonlarinda tedavide roller ve mikro igneleme
enstrimanlan da giinimiizde standart ve homojen
tedavi tercih  edilmektedir.

icin Mezoterapi

seanslar seklinde uygulanmaktadir. Bu seanslar
akut durumlarda haftada iki kez kronik durumlarda
haftada 1 kez olarak uygulanabilmektedir. Hastanin

agri durumuna gore seans sayisi diizenlenir (42, 46).

Mezoterapide Hijyen Protokolleri

Mezoterapi uygulamalarinin hijyen ve sterilizasyon
kurallarina uygun, aseptik kosullarda ve tibbi
standartlara uygun bicimde gerceklestirilmesi hayati
oneme sahiptir. Hekim olmayan kisiler tarafindan bu
islemin yapilmasi, hijyen standartlarina uyulmamasi,
yanlis tekniklerin kullamlmast ve hatali Urun
karisimlarin yapilmasi sonucu literatiirde bir takim
yan etki olgular bildirilmistir. Mezoterapi uygulamasi
sirasinda enfeksiyon olusma riski bulunabilir. Bu
nedenle mezoterapi isleminin kesinlikle hijyenik
bir ortam ve sartlarda hekim tarafindan yapilmasi
gerekmektedir. Enjeksiyonlar sonucunda cilt ylizeyinin
gecildigi icin enfeksiyon riski olabilir. Uygulama
alaminin  temizligi ve sterilizasyonu Onemlidir.
Uygulama sonrasi tedavi bolgesinin temiz ve hijyenik
kalmasina ozen gosterilmelidir. Enfeksiyon riskini
azaltmak icin gerekli onlemler alinmalidir. Enjeksiyon
bolgesini temiz ve hijyenik tutmak, enfeksiyon riskini
azaltabilir. Ozellikle ilk birkac saat icinde bolgeye

temas etmekten kacimlmalidir.
Olas1 Enfeksiyonlar ve Korunma Yontemleri

Mezoterapi tedavisinin potansiyel yan etkileri

genellikle hafif ila orta siddette olup agn,



kizarklik,
riski, alerjik reaksiyonlar ve uygulama bolgesinde
cilt degisiklikler
Mezoterapi islemi sirasinda cilt bariyeri gecildigi icin

morarma, kasinti, yanma, enfeksiyon

pigmentasyonunda icerebilir.
enfeksiyon riski vardir. Ancak, steril bir ortamda ve
tek kullamimlik ignelerle yapilan dogru uygulamalarla
enfeksiyon riski onemli Olcude azalir. Mezoterapi
uygulamas1 sirasinda enfeksiyon riski olabilir ve bu
risk, uygulamanin yapilacagi bdlgenin temizligine
ve uygulamanin dogru sekilde yapilip yapilmadigina
gore degisebilir. Enfeksiyon riskini azaltmak icin,
mezoterapi uygulamasinin temiz ve hijyenik ortamda
yapilmasi, disposable malzemeler kullanilmasi ve
asepsi ilkelerine uyulmasi1 gereklidir.

Ozon Terapisi

Ozon tedavisi olarak da bilinen ozon terapisi
(OT); cesitli hastaliklarin tedavisine destek olmak
amaciyla hastalarin dolasim sistemlerine ozon ve

Oksijenin
atmosferde

oksijen karisimi uygulanmasi islemidir.
(03),

bulunan renksiz ve kokulu bir gazdir. OT, ozon gazinin

tibbi amaclarla kullamlmasidir. Ozon gazi, oksijen

molekillerinin  birlesmesi

kararsiz bir formu olan ozon

sonucunda olusan bir
formdur. OT, ozonun dezenfekte edici ve oksidatif

ozelliklerinden yararlanarak cesitli hastaliklarin

tedavisine veya semptomlarin hafifletilmesine

yardimci Kan
dolasimint arttirma yetenegi, OT’yi sadece dolasimla

ilgili bozukluklarin tedavisiyle sinirlandirmayip bircok

olmak amaciyla uygulanmaktadir.

hastalikta bozulmus olan organik fonksiyonlarin
yeniden dizenlenmesindeki etkisi nedeniyle tedavide
kullaniminm artirmistir (47).

Ozon Terapisinin Tarihi ve Kullanim Alanlan

Ozon, Alman kimyac1 Christian Friedrich Schonbein
tarafindan 1900°lu yillarin ortalarinda kesfedilmis bir
gazdir (48). Schonbein, Basel’deki Senckenberg Doga
Arastirmalan Toplulugu’na suyun elektrolize maruz
kalmasimin pozitif elektrotta karakteristik bir koku
Urettigini bildirmis ve bunu “elektriksel maddenin
kokusu” olarak tanimlamistir. Schonbein, yeni madde

icin Yunanca ozein (odorant) kelimesinden esinlenmis
ve ozon adim teklif etmistir (49). Ozon, oksitleme
ozelliginden dolay1 ilk olarak yer ve yiizeylerde
dezenfeksiyon amaciyla ardindan Monaco’da su
sistemlerinin dezenfeksiyonunda da kullamlmistir.
Okside edici olmasindan dolay1 bakteri ve virislerle
sinirli kalmayip toksin ve mikroorganizmalarin
tamaminda etkili olan bir gazdir. Ozon tipunin
icadiyla da ozon farkli alanlarda kullanilmaya
baslanmistir. Bu alanlardan birisi de medikal olarak

ozonun kullanidir (50).

Medikal
yonelik bilgilerde farkliliklar gorulmektedir. Lieratir

olarak ozonun ilk uygulamalarina

incelendiginde baz1 raporlarda Dr. J. Harvey
Kellogg’un 1880 yilinda ozonu kullandigi bildirilirken;
bazilarinda ise Birinci Diinya Savasi sirasinda Dr. Albert
Wolff tarafindan yarali Alman askerlerinin kangren
tedavisinde kullamldig1 bildirilmektedir. Dr. Edward
Fisch tarafindan 1932 yiinda Alman cerrah Dr. Erwin
Payr’in dis tedavisinde uygulanmis ve Dr. Payr’in
bu alanla ilgilenmesiyle ozonun medikal kullanim
alanlan genislemistir. Bilimsel acidan ilk olarak Dr.
Payr 1935 yiinda Berlin’de yapilan kongrede kendi
olgularindan olusan bir rapor sunmustur. Dr. Wolff
tarafindan 1974 yilinda medikal ozon terapisinin
uygulama prensiplerinin bildirmesiyle 1980 yilindan
itibaren medikal ozon tedavisi yaygin bir sekilde
uygulanmaya baslamistir. Birinci Dunya Savasi’ndan
sonra ozellikle yara dezenfeksiyonu, yara iyilesmesi,
Hepatit, artrit, disk hernisi, dis hastaliklari, sporcu
yaralanmalar, kanser ve diger hastaliklarda medikal
ozon uygulanmistir. Son zamanlarda medikal ozon
(51, 52).
aletlerin

estetik amaciyla da kullamlmaktadir
Ozonun ameliyathanelerde ve cerrahi
dezenfeksiyonunda antiseptik olarak uygulanmasiyla
birlikte
tedavisinde ve Birinci Diinya Savasi’nda askerlerin

izleyen zamanlarda ozon, tiberkiiloz
yaralarim tedavi etmede kullanilmistir. GUnumuzde
medikal ozonun bircok hastalikta farkli uygulama
yollanyla terapotik kullanim alanlar1 vardir. Medikal

OT uygulama yollan deri alti, kas ici, eklem ici,
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insuflatif (vajinal, anal, uretral vb.), topikal, major/
minor otohemoterapi seklindedir.

Uygulama Siireci ve Kullanmlan Ekipman

Medikal ozon tedavisi parenteral (major, minar,
intrarartikiler, intradiskal, subkutan vb.) tedavi ya
da lokal (rektal, vajinal, dental, nazal vs.) tedavi
olarak cesitli yollardan uygulanabilmektedir.

. Major

Otohemoterapi: Major

otohemoterapi, medikal
klasik yontemi ve en bilinen uygulama seklidir. Bu

uygulamada kisiden intravenoz yolla bir miktar kan

ozon uygulamasinin en

(200-250 ml) alinir ve uygun doz ozon gazi ile 5-10
dakika ozon/oksijen karisimi saglandiktan sonra
kisiye tekrar geri verilir. Ozon terapinin baslangic
dozunun, antioksidan etkinin basladigi simir olan
15-20 pg/mL’min baz alinmasinin ve tedavide 10-80
pg/mL arasinda yapilan uygulamalarin giivenli doz
araligi icerisinde oldugu kabul edilmektedir. Siklikla
olan uygulama 15-20 pg/mlL’dan baslayarak, kisinin
yasina, hastaligin seyrine ve genel durumuna gore
kademeli olarak 40 pg/mL kadar olan doz artirimlarini
kapsamaktadir. Tedavi genelde haftada iki kez olmak
tzere toplamda 10-12 seans uygulanmaktadir.

. Minor Otohemoterapi: Minor otohemoterapi,
kisiden intravenoz yolla 3-5 ml kan alinmasi ve 10-
20 pg/mL arasindaki uygun dozdaki ozon/oksijenle
karistinlarak kisiye
Spesifik
dolayisiyla siklikla kullanmilan bu yontem,

intramuskiiler yolla enjekte

edilmesidir. olmayan immiinoaktivator
etkisi

alerjik olgular, akne, fronkiilozisin yani sira tendon

ve ligament yaralanmalarinda yaygin olarak
uygulanmaktadir.
. Lokal Uygulama: Ozonun yaralarin

dezenfeksiyonu icin kullamlmasiyla baslayan bu
yontem, ozonlanmis su, yag ve kremlerin cilde
uygulanarak ciltte oksijen ve oksijen radikaline
donusmesiyle etki gostermektedir. Yanik,

cilt  enfeksiyonlarinda

yara
ve yizeysel siklikla
uygulanmaktadir.

. Rektal / Vajinal Uygulama: Genellikle

cocuklarda ve damar problemi yasayan eriskinlerde
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rektal ya da vajinal yolla ozonun uygulanmasidir.
Cocuklarda 10-20 pg/mL arasindaki ozon-oksijen
karisimi 10-30 ml hacminde, eriskinlerde ise 10-
25 pg/mL arasindaki ozon-oksijen karisimi 150-300
ml hacminde uygulanabilmektedir. Islem sonras
kisilerin birkac dakika gazin kontroliini saglanmasi
beklenmektedir.

. Dogrudan Enjeksiyon: Kas agrilarn, baz
bolgelerdeki yaglarin eritilmesi amaciyla dogrudan
dokuya; artrit ve patolojik sertliklerde eklem icine
enjekte edilmesi islemidir.

Normalde ozon tedavisi 15-20 seans arasinda
haftada 1
protokolleri

veya 2 kez uygulanmaktadir. Tedavi

hastaya gore duzenlenmektedir.
ile 10.

oldugu kabul edilmekle birlikte 12. seanstan sonra

Hastanin iyilesmesi 5. seanslar arasinda

antioksidan savunma mekanizmasinin harekete
gectigi distinilmektedir.
Ozon Terapisinde Hijyen Protokolleri

Ozon tedavisinin uygulanacagi ortamin hijyen
kosullarimin Ust dizey olmasi gereklidir. Ozonlamanin
eldegmeden kapalisistem yapilip yapilmadigina dikkat
edilmelidir. Ozon tedavisinde dikkat edilmesi gereken
bir diger konu ise kullanilan malzemenin orijinal
olup olmadigidir. Ayrica, ozon tedavisinde kullanilan
cihazlarin orijinal ve ileri teknolojiye dayali cihazlar
olmas1 da oldukca onemlidir. Uygulama sirasinda
steriliteye ve antisepsiye cok dikkat edilmeli, uygun
Tum tibbi
miidahalelerde oldugu gibi, ozon tedavisi sirasinda da

steril filtrelerin kullanilmasi gereklidir.

enfeksiyon riski mevcuttur. Bu risk, ozellikle ozonun
dogrudan viicut icine enjekte edildigi intravenoz,
intramuskuler subkutan
daha

komplikasyonlarinin onlenmesi, uygulamanin mutlak

veya uygulamalarda

belirgin hale gelmektedir.  Enfeksiyon

steril kosullarda gerceklestirilmesine baglidir.

Bu nedenle ozon tedavisi esnasinda tek kullanimlik
(disposable) malzemelerin tercih edilmesi, aseptik
tekniklere titizlikle uyulmasi ve uygulama oOncesi,
sirasi ve sonrasinda hijyen kurallarina riayet edilmesi
biiylik onem tasir.



Olas1 Enfeksiyonlar ve Korunma Yontemleri

Ozon tedavisi egitim almis, pratik becerisi olan
bir hekim tarafindan steriliteye dikkat edilerek
uygulandiginda yan etkisi yok denecek kadar az olan
bir uygulamadir. Medikal ozon tedavisi uygun, steril
malzemeler kullamldiginda ve tedavi prensiplerine
gore uygulandiginda herhangi bir enfeksiyon riskine
yol acmaz. Aksine bircok enfeksiyon durumunda
(Hepatit B, Hepatit C, herpes enfeksiyonlari, herpes
gibi
enfeksiyonlarda; cesitli bakteriyel, fungal, parasitik

zoster, papillomavirus enfeksiyonlan viral
enfeksiyonlarda) tedavi amaciyla kullanmilmaktadir

(53).
Hijyen Protokolleri ve Enfeksiyon Kontrolii

Geleneksel ve Tamamlayici (GETAT)
uygulamalarinin etkinliginin yani sira, bu uygulamalar
sirasinda hasta ve saglik hizmeti sunanlarin giivenligi

icin hijyen protokollerine uyulmas1 ve enfeksiyon

Tip

kontroliiniin saglanmas1 da hayati 6neme sahiptir.
Uygulama 6ncesi hastalarin oykiisii ve mevcut saglik
durumlan, altta yatan enfeksiyon riskleri ve alt
hastaliklar degerlendirilmelidir. Akut bir enfeksiyonu
olan hastalar, iyilesip enfeksiyon kontrolii saglanana
kadar GETAT uygulamalarindan uzak tutulmalidir.
Bagisiklik sistemi zayif olan hastalarin belirlenmesi ve
gerekli onlemlerin alinmasi da onemli bir konudur (2,
54, 55).

Genel Hijyen Prensipleri ve enfeksiyon kontrolii

Hijyen, GETAT uygulamalarinda enfeksiyonlarin
onlenmesi icin en 6nemli esaslardan biridir. Ozellikle
akupunktur, kupa terapisi, hacamat ve diger invaziv
yontemlerde, sterilizasyon kurallarina uyulmasi
zorunludur. invaziv girisimlerde steril malzemelerin
kullaniminin yan1 sira, uygulama alanin temizligi,
el hijyeni gibi kontrol onlemleri, enfeksiyon riskini
azaltmada onemli rol oynar. Bu uygulamalar
sirasinda uygun hijyen protokollerine uyulmadiginda,
bakteriyel, viral, paraziter ve fungal enfeksiyonlarin
GETAT

gereken bircok hijyen

gelisme ve yayillma riski artmaktadir.

uygulamalarinda uyulmasi

kurallari vardir (2).
Bu kurallar asagida sirasiyla verilmistir:
. EL
uygulamalarinda

GETAT
onlenmesinde

hijyeni ve eldiven kullanim:
enfeksiyonlarin
temel adimlardan biri el hijyenidir. El hijyeni,
antibiyotiklere direncli olanlar da dahil olmak Uizere
mikroorganizmalarin yayilmasini engelleyerek hem
saglik calisanlarint hem de hastalari koruma agisindan
kritik 6neme sahiptir. Hastalar ve yakinlar, saglik
personelinden ellerini temizlemelerini isteme ve
hatirlatmada rol oynayabilirler. DSO tarafindan “El
Hijyeni Bes Endikasyon Kurali” geregi saglik calisanlar
hastaya temas oOncesi, aseptik islem oncesi, vicut
sivilar1 ile temas sonrasi, hastaya temas sonrasi
ve hastanin cevresindeki cansiz yuzeylerle temas
sonrast mutlaka el hijyeni saglamalidirlar. El hijyeni
yapilirken oncelikle saat, yiizik, bileklik vs. takilar
cikanlmalidir.  Ellerde gozle gorulebilen herhangi
bir kirlenme varsa; suyla 1slatildiktan sonra 3-5 ml
sivi sabun alinarak 30 sn. sure ile ellerin i¢c ve dis
yuzeyleri, parmak aralarn, basparmak ve avuc icleri
iyice ovusturulmali, daha sonra her bir elin parmak
uclan, diger elin avucunda sirasiyla ovusturulduktan
sonra durulanarak kagit havlu ile kurulanmali ve
musluk eldeki kagit havluyla kapatilmalidir. Elde gozle
gorilemeyen kirlenme yoksa; 3-5 ml %60-95 alkol bazli
el dezenfektani alinarak eller ayni islemlerle kuruyana
kadar ovalanabilir. Cerrahi bir islem yapilacaksa 3-5 dk
sureyle rehberlere uygun bir sekilde cerrahi el yikama
yapilmalidir. Saglik hizmetlerinde, yanlis eldiven
kullanim1 da mikroorganizmalarin hastadan hastaya
yayilmasina sebep olmaktadir. Eldiven giyilmeden
once ve cikanldiktan sonra mutlaka el hijyeni
saglanmalidir. Eldiven kullammini gerektirecek durum
ortadan kalkar kalkmaz diger alanlara dokunulmadan
cikarniip en yakin tibbi atik posetine atilarak el
hijyeni saglanmalidir. Saglik personelinin elinde
kiiclik boyutta cizik, kesikli yara veya cilt biitiinligi
bozulmus bir durum varsa kapatilarak calisilmali,
buyuk ise iyilesene kadar riskli alanlardan uzak
durulmalidir (2, 56-63).

. Kisisel koruyucu ekipman (KKE) kullanimi:
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Saglik
maruz kalma acisindan yuksek ve cok yiksek risk

personelleri  enfeksiyon  hastaliklarina
grubunda yer almaktadir. Bu yiizden saglik hizmeti
verilirken saglikcilarin  hem kendilerini hem de
hastay1 korumalar1 acisindan KKE kullanmalar buyuk
onem tasimaktadir. KKE herhangi bir tehlikeden ve
enfeksiyon bulasindan korunmak icin kullanilan 6zel
kiyafet ve malzemelerdir. Bunlar; eldiven, maske,
onliik, gozliik veya yiiz koruyucu gibi ekipmanlardir. Bu
ekipmanlari saglayanlarin dogru bir secim yapmasi ve
uygulayicilar tarafindan dogru bir sekilde kullanilmasi
onemli bir konudur. Kullanilan ekipmanlar tek
kullanimlik degil ise her hasta sonrasi uygun sekilde
yikanmali, dezenfekte edilmeli, kurutulmali ve kapali
dolaplarda saklanmalidir (57).

. Standart onlemler ve izolasyon onlemleri:
Herhangi bir enfeksiyon hastaligi tamist olup
olmadigina bakilmaksizin her hastaya uygulanmasi
gereken onlemlerdir. Bunlar; el hijyeni kurallan,
kesici ve delici aletlerin (enjeksiyon igneleri,
bisturiler vb.) kesinlikle tekrar kilifina gecirilmeden,
delinmeye direncli ve sizdirmaz ozellikteki sar1 tibbi
atik kutularina atilmasi, riskli durumlarda uygun KKE
kullanilmasi gibi onlemlerdir. Herhangi bir enfeksiyon
hastalig tasiyan hastalar ise, hastaligin tiiriine gore
ayrica damlacik, solunum ve temas izolasyonuna
alinmalidir (60, 64, 65).

. Aletlerin sterilizasyon ve dezenfeksiyonu:
Sterilizasyon ve dezenfeksiyon, saglik hizmetlerinde
enfeksiyon kontroliiniin vazgecilmez unsurlandir.
Dogru yontemlerin secimi ve uygulanmasi, hasta
giivenligini saglamak ve saglik calisanlarin1 korumak
icin kritik oneme sahiptir. Mimkiin oldugu kadar tek
kullanimlk (igne, spang, eldiven vs.) malzemeler
tercih edilmelidir. Tek kullanimlik malzemeler her
kullanim sonras1 uygun sekilde imha edilmelidir.
Tekrar kullamlabilir tum aletler ve ekipmanlar her
hasta sonrasinda prosedirlere uygun bir sekilde
sterilize veya dezenfekte edilerek uygun sekilde
saklanmalidir (2, 35, 66, 67).

. Hasta hijyeni: Hastalar, uygulama oncesi ve

sonrasi gerekli hijyen islemlerini yerine getirmelidir.
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. Cevresel
yapildigi ortamlar diizenli olarak ve gerektiginde

hijyen: GETAT uygulamalarinin
temizlenmeli ve dezenfekte edilmelidir (2, 35, 68).

. Atik yonetimi: Kullanilmis tim tibbi atiklar,
kan ve vicut sivilart uygun sekilde kapali kaplarda
toplanmali ve vyetkili firmalar tarafindan bertaraf
edilmelidir (68, 69).

. As1  ve GETAT

uygulayicilarinin, saglik personeli olarak belirli asilan

saglik  kontrolleri:
yaptirmis olmalan (Hepatit B, tetanoz, influenza)
saglik
uygulayicilarin - saglikli

enfeksiyon riskini azaltmaktadir. Diizenli

kontrolleri ve taramalar,
kalmasin1 ve enfeksiyon yayilimin1 onlemektedir (2,
7, 62).

Dezenfeksiyon ve Sterilizasyon Yontemleri

tibbi
dezenfeksiyon ve sterilizasyonu saglik hizmetlerinin

Kullanilan alet ve malzemelerin

guvenli ve etkili sunumu acgisindan temel bir
uygulamadir. Oncesinde bazi kavramlar aciklamak
gerekirse; antisepsi, canli dokularin Uzerinde veya
icindeki

mikroorganizmalarin oldiurilmesi ya da

uremelerinin engellenmesi islemidir. Asepsi ise
mikroorganizmalarin korunmus alana gecislerinin
onlenmesi ve bunun devamliiginin siirdiirilmesidir.
Bu amaclar dogrultusunda yapilan tiim islemler
aseptik teknik olarak isimlendirilmektedir. Temizlik,
tibbi aletlerde oncelikle yapilmasi gereken islemdir.
Temizlik terimi kir ve organik haldeki maddelerin
mekanik acidan uzaklastirilmasidir. Dekontaminasyon
ise, dezenfeksiyon/sterilizasyon islemi oOncesinde,
kimyasal ve/veya fiziksel yontemlerle bir ortam
yuzeyi ya da aletlerden organik madde ve patojenleri
uzaklastirmak, guivenli hale getirilmesi islemidir.
Sterilizasyon, cansiz bir cismin Uzerinde bulunan
tum mikroorganizmalarin, sporlar dahil olmak Uzere
oldurilmesidir. Dezenfeksiyon ise, cansiz cisimler
(bakteri
sporlar haric) yok edilmesi ya da uremelerinin

durdurulmasidir (35, 66, 67).

tzerinde bulunan mikroorganizmalarin

Dezenfeksiyon

Dezenfeksiyon islemi, sporlu bakterileri ve



mikobakteriler Uzerindeki etkisine gore vyiksek,
orta ve dusuk dizey dezenfeksiyon olmak lzere Uc
diizeyde simflandinlmaktadir.

Bakteri

kimyasal

. Yiiksek diizey dezenfeksiyon:

sporlarim  yok etme oOzelligi olan
dezenfektanlarla sterilizasyon icin gereken zamandan
(3 saat) daha kisa surede (5-20 dakika) uygulanan,
baz1 bakteri sporlarn disinda tim mikroorganizmalan
inaktive edebilen dezenfeksiyon yontemidir.

. Orta Bakteri

sporlarini etkilemeyen, ama diger mikroorganizmalar

diizey  dezenfeksiyon:
ve mikobakteriyi (genelde 15 dakikada) etkileyen
dezenfeksiyon yontemidir.

Bakteri
sporlar, mikobakteri ve zarfsiz virlslere etkisiz,

. Diisiik diizey dezenfeksiyon:

fakat bazi vejetatif mikroorganizmalar ile zarfl

virislere (genelde 10 dakikada) etkili dezenfeksiyon

yontemidir (35, 36, 66, 67).

Spaulding ve Robert Koch Enstitiisii Siniflamasi
Yeniden kullanilacak tibbi aletlerin, enfeksiyon

gelisimi acisindan, uygun temizlik/dezenfeksiyon/

sterilizasyon islemleriyle guvenli hale getirildikten

Tablo 1. Kimyasal Dezenfektanlarin Dezenfeksiyon Duizeyleri

Tibbi cihazlar

Spaulding siniflamasina gore, temas ettigi viicut

sonra kullanilmas1 gerekmektedir.
bolgesi ve enfeksiyon gelisme riski goz ontine alinarak;
“kritik, yan kritik ve kritik olmayan” olmak uzere u¢
gruba ayrilmaktadir. Kritik aletler; implantlar, cerrahi
aletler, kateterler gibi steril doku ve viicut bosluklarina
uygulanan aletlerdir. Bu aletler mutlaka steril olmali
veya yuksek dizey dezenfeksiyon islemi yapilmalidir.
Yar1 kritik olan aletler; mukoza veya biitiinligi
bozulmus deri ile temas eden aletlerdir ve bu
aletlere miumkinse sterilizasyon islemi uygulanmali,
mimkiin degilse yiiksek diizey dezenfeksiyon islemi
yapilmalidir.  Kritik olmayan aletler; bitiinligi
bozulmamis olan deri ile temas eden aletlerdir
ve dusik diizey dezenfeksiyon islemi yapilmalidir
(Tablo 1). Robert Koch Enstitiisi siniflamasinda ise
tibbi aletler Spaulding simiflamasina benzer ancak
burada sadeceenfeksiyon riskine gore siniflandirma
yapilmayip, yapisina gore de detaylandirilmistir. Bu
sebeple Spaulding siniflandirilmasindaki sorunlar
biiylik oranda cozen daha detayli bir siniflandirmadir

(35, 36, 66, 67).

Dezenfektan - Konsantrasyon

Gluteraldehit %>2

Hidrojen Peroksit %7,5

Yiiksek diizey dezenfeksiyon

Ortofitalaldehit %0,55

Perasetik Asit %0,23

Hipoklorid 10000 ppm

Etil - izopropil Alkol %70

iyot 50-150 ppm

Orta diizey dezenfeksiyon

Fenol Bilesikleri %0,4-5

Hipoklorid 1000-5000 ppm

Kuarterner Amonyum Bilesikleri %0,5-2

Diisiik diizey dezenfeksiyon

Etil - izopropil Alkol %70

Hipoklorid 50-500 ppm
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Uygulama

Dezenfeksiyon islemlerinin siras1 asagida verilen
siraya gore yapilmasi gerekmektedir:

1. On Temizlik: Tibbi aletler kullanildiktan
sonra Uzerindeki kan / sekresyon vs. vicut ciktilan
kurumadan akan suda yikanarak mekanik on temizligi
yapilmalidir.

2. Kurutma: On temizlik islemi yapilan tibbi
aletler, dezenfeksiyon islemi Oncesinde iyice
kurulanmalidir.

3. Dezenfeksiyon: Dezenfeksiyon amaciyla
kullanilacak kimyasal dezenfektanlar uretici firmanin
onerileri dogrultusunda direkt veya uygun oranda
sulandirilarak kullanilabilir. Aletler dezenfeksiyon
oncesi ayrilabilen tum parcalarn ayrilmis olarak
solusyon icerisine tamamen daldirnilmali ve onerilen
bekleme siresine uyulmalidir. Dezenfektan iceren
solusyonlar azaldikca Ustuine ilave yapilmamalidir.
Dezenfektanlarin hazirlandigi odanin havalandirilmasi
iyi olmalidir. Soliisyonlar giines 1s18Ina  maruz
kalmamalidir. Dezenfektan kullanan kisiler eldiven,
onluk ve maske gibi KKE kullanmalidirlar.

4. Durulama: Dezenfeksiyon

distile suyla

islemi
tamamlandiktan sonra steril iyice
durulanmalidir.

5. Kurulama: Distile suyla durulanan aletler
mutlaka kurulanmalidir.

6. Saklama: Kurutulmus tibbi aletler, yeniden
kadar
olmayacak bir sekilde kapali kutularda saklanmalidir
(35, 36, 66, 67).

Yer-Yiizey Dezenfeksiyonu

kullanmlincaya kontaminasyona  sebep

Etkin bir dezenfeksiyon icin iki onemli belirleyici

vardir. Bunlar; uygulayan personelin deneyimli
olup kurallara uymasi ve kullanilan dezenfektanin
etkinligi ve temas siiresidir. Dezenfektanin hizl
sekilde antimikrobiyal etki gosterebilmesi icin belirli
bir zaman dilimi gereklidir. Etkin bir dezenfeksiyon
icin temizlik islemi sonrasi deterjan kalintilan
uzaklastirilmali ve ardindan dezenfeksiyon islemi

yapilmalidir. Yiksek riskli olan alanlarda yerler ve
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ellerle sik temas edilen tiim yilizeyler giinliik temizlige
ek olarak giinde en az bir kez ve kirlenme oldugunda
dezenfekte edilmelidir (35-37, 66-68).

Yizey dezenfeksiyonunda kullanilabilecek ajanlar
(Saglik Bakanlig1 biyosidal uriin ruhsati olmalidir):

e Camasir suyunun 1/10-1/100 sulandinlmis hali
veya 500-5000 ppm klor iceren tabletler

 Dortlu amonyum bilesikleri

« Siiper okside su

« Klor dioksit

 Hidrojen peroksit

 Glukoprotamin

« Polihekzametilen biguanid

Saglik hizmeti sunulan ortamlarda kan veya viicut
sivilarinin (idrar, kusmuk, plevra sivisi, periton sivisi
vb.) dokulme veya sacilmalarinda uygun bir sekilde
uzaklastirilmast gerekmektedir. Dokiilen kan ve
diger viicut sivilanmin miktar énemlidir. Oncelikle
dekontaminasyon yapacak personel KKE giymelidir.
Eger dokiilen sivi az miktarda ise; deterjan-
dezenfektan emdirilmis bez veya tek kullanimlik
ticari dezenfektanli bezler ile silmek yeterlidir. Cok
miktarda sivi dokulmus ise dezenfektanli talas veya
klor salan granil dokilen swvinin Ulzerine dokulur.
Cam king1 varsa bir forseps ile toplamir. Bunlar
saglanamiyorsa kagit havlu gibi emici bir materyal
ile dokulen sivi tamamen uzaklastinlip tibbi atik
kutusuna atilir. Dokulme olmus alan daha sonra su
ve deterjanla temizlenerek dezenfektana daldirnlmis
(1/10 sulandinlmis camasir suyu, 5,000 ppm klor
veya es degeri etkinlikte dezenfektan) bez veya ayn
etkinlikteki dezenfektan emdirilmis ticari bezler ile
silinir ve kurumasi beklenir. Paslanmaz celik veya
diger metal ylizeyler lizerine dokiilme olmus ise
dezenfektanin (Ozellikle klor bazli) kendiliginden
kurumasi beklenmemeli, temas siiresi sonunda baska
bir bezle klor bazli dezenfektamin uzaklastirilmasi
saglanmalidir. Alkol bu amagla kullanilmamalidir. Klor
bazli dezenfektanlar idrar ve kusmuk gibi asidik viicut
sivilarinin lizerine dogrudan dokiilmemelidir (36, 37,

68, 69).



Sterilizasyon

Sterilizasyon siireci, saglik hizmeti amaciyla
kullamlip kontamine olmus malzemelerin kullanim
alanindan alinarak tasima, yikama sonrasi paketleme
yapilip steril edilmesi ve yeniden kullanim anina
kadar korunarak saklanmasi basamaklarinin tumuni
iceren islemler dizisini kapsar. Sterilizasyon isleminin
guvenilir olmasi, bu prosedurlerin her birine uygun
olarak yiurutulmesi, gerekli kontrollerin diizenli
araliklarla yapilmasi ve kayitlarin dogru bir sekilde

tutulmasina baglidir (37).
Sterilizasyon Yontemleri
1. Kurusi ile sterilizasyon
2. Basincli buhar sterilizasyonu yontemi
3. Diusik sicaklikta sterilizasyon yontemi
a.  Etilen oksit ile gaz sterilizasyon
b.  Hidrojen peroksit gaz plazma sterilizasyonu
c. Perasetik asit sterilizasyonu

4. Radyasyon ile sterilizasyon (Gama, X,

Ultraviyole, Elektron 1sinlar1)

5.  Diger sterilizasyon yontemleri (Formaldehid,
Flas, Ozon, Klor dioksit vs.) (36, 66).

Uygulayic1 Egitimi ve Bilinglendirme

GETAT uygulamalarinda hasta ve uygulayici
glivenligi, yapilan islemin etkinligi, hijyen ve
enfeksiyon kontrolii oldukca onemlidir. Modern tibbi
tedavilerle birlikte GETAT yontemlerini kullanan
hastalarda, her iki tedavi yonteminin birbirleriyle olan
etkilesimlerinin dikkatlice degerlendirilmesi gerekir.
Uygulayicilarin bu konularda bilgi ve becerilerini
artiracak egitimler alarak, sertifikali
GETAT

guvenli, etkili ve etik cercevede yirutulebilmesi,

ve yetkin

olmalan gerekmektedir. uygulamalarinin

uygulayicilarin ~ guncel  bilgi ve  becerilerle
donatilmasiyla miimkiindiir. Bu amagla, cesitli egitim
ve bilinclendirme yontemlerinin sistematik bicimde

kullanilmas buiyiik onem tasimaktadir.

GETAT
programlarinin icerigi;Temel tibbi bilgiler, Uygulama

uygulayicilarina yonelik egitim

teknikleri, Etik ve yasal sorumluluklar, Hijyen ve

enfeksiyon kontrolu gibi basliklar1 kapsamalidir.

Hijyen ve enfeksiyon kontrolii  kapsaminda
ozellikle KKE kullanimi,Viral hepatitler ve direncli
Tibbi

dogru kullamimi, Tibbi cihazlarin dezenfeksiyon ve

mikroorganizmalar, malzeme ve aletlerin
sterilizasyon yontemleri ile Uygulama ortamlarinin

temizlik ve dezenfeksiyonu konulara vurgu
yapilmalidir. Bu temel egitimin ardindan, sirekli
mesleki gelisim icin periyodik olarak diizenlenen
seminerler, hizmet ici egitimler ve bilimsel gelismeleri
takip etmeye yonelik arastirma faaliyetleri tesvik
DSO, GETAT kuruluslart  ve

akademik kurumlar, bu siirecte onemli kaynaklar ve

edilmelidir. ulusal
destekleyici kuruluslar olarak rol oynamaktadirlar.
Saglik kurumlarinda basta hepatitli hastalara hizmet
sunan saglik calisanlar olmak Uzere diger tim saglik
calisanlan ve saglik hizmetleri simfi disinda calisan
diger personele viral hepatitler konusunda egitimler
diizenlenmesi onemlidir (2, 37, 38, 66, 70, 71).

Olas1 Enfeksiyonlar ve Komplikasyonlar

GETAT uygulamalar ile iliskili baz1 enfeksiyon
riskleri ve komplikasyonlar bulunmaktadir. Bu riskler,
kullanilan uygulama yontemine, uygulayicinin hijyen
uygulamalarina ve hastanin demografik ozelliklerine
ve alt hastaliklarina bagli olarak degisiklik gosterebilir.

Bakteriyel, Viral ve Parazitik Enfeksiyonlar ve
Belirtileri

GETAT uygulamalarindan ozellikle akupunktur,
kupa, hacamat ve siluk tedavisi gibi kan temasi
olan invaziv girisim vyapilan uygulamalarda HBY,
HCV, HIV ve cok ilaca direncli mikroorganizma gibi
enfeksiyon etkenleri bulasabilir ve bu durum yapilan
calismalarla da kamtlanmistir (2, 7, 72). Ornegin,
sullik tedavisinin her bireye uygulanmasi miimkiin
degildir. Enfeksiyon olusumunun yani sira kanama
da en sik goriilen yan etkilerindendir. Ayrica siliigiin
sindirim kanalindaki bakteriler pnomoni, sepsis ve
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gastroenterit gibi sistemik rahatsizliklara sebep
olmaktadir (73). Hacamat sonrasi akut donemde de
eritem, kanama, sislik, rahatsizlik hissi, terleme,
hafif bas agnsi, karincalanma ve sicak basma hissi
gibi komplikasyonlar goriilebilir. Ayrica literatirde
ciltte

laserasyon, pigmentasyon ve senkop gibi

komplikasyonlar da bildirilmistir (74).

Akupunktur,  bircok hastaligin  tedavisinde
destekleyici bir yontem olarak kullanilmakla
birlikte, cesitli yan etkiler ve komplikasyon

riski de tasimaktadir. Bu yan etkiler cogunlukla
ignelerin yeterince steril olmamasi, ignelerin yanlis
bolgelere batirilmasi, uygulama sirasinda hastalarin
hareket etmesi ya da ignenin iretim hatasindan
Ozellikle
onkoloji hastalarinda kemoterapi gibi uygulamalarla

kaynaklanabilmektedir. hematoloji/
bagisikik sistemi zayifladigindan, steril olmayan
bir igneden enfeksiyon bulasma riskleri cok daha
yliksektir. Gelisebilecek diger yan etkilerden bazilan
ise; kanama, sinir hasar1 morarma, yorgunluk hissi,
bas donmesi, uyuklama, sersemlik ve islem sirasinda
agridir.  Ayrica, akupunkturun beklenen etkiyi
vermedigini bildiren calismalar da mevcuttur (75,
76).

Kupa ile ilgili
uygulamasinda en

yapilan arastirmalarda kupa
stk goriilen komplikasyonun
demir eksikligi anemisi oldugu bildirilmistir. Diger
calismalarda; herpes enfeksiyonu, dermatit, ciltte
pigmentasyon ve laserasyon, kardiyak hipertrofi,

servikal epidural apse ve agnda artis oldugu
bildirilmistir. Ayrica, kupa uygulama sonrasi erken
donemde kanama, dairesel ekimoz, eritem, hafif bas
agnsi, sislik, rahatsizlik hissi, agr, sicaklik basma
hissi, terleme, ve karincalanma gorilebilirken;
kesi bolgesinde daha gec donemde morarma, skar,
hiperpigmentasyon goriilebilir (77, 78).

bitki

gelmektedir. Bitkisel tedaviler, geleneksel tibbin en

Fitoterapi, kaynakli tedavi anlamina
yaygin uygulamalarindan biridir. Bitkisel tedavinin
kokeni, Hindistan ve Cin gibi bolgelere dayanir. Tibbi
bitkiler, modern ilaclarin gelistirilmesinde onemli bir

rol oynamakta; aynizamandaila¢ sanayisinde biyolojik
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kaynakli yeni molekullerin kesfi icin de potansiyel
Bitkisel
toplanan bitkilerin cesitli yontemlerle hazirlanmasiyla

sunmaktadir. ilaclar genellikle dogadan
elde edilir. insanlik tarihi boyunca bircok enfeksiyon
bitkisel

edilmistir. Ancak, bitkisel ilaclarin hazirlanmasinda

hastalig1 da, ilaclar kullamlarak tedavi
su ve toprak onemli bulas kaynaklandir. Bitkilerin
toplanma, islenme ve saklanma siireclerinde hijyen
kurallarina uyulmamasi, enfeksiyon hastaliklarina
neden olabilir. Kullanilan sularin temiz ve guvenilir
olmasi gerekir (79). Bitki, sebze, meyve, su, toprak,
vs. yollarla bulasan ve halk sagligi icin risk teskil
eden Taenia solium, Echinococcus granulosus,
E. multilocularis ve T. gondii, Acanthamoeba,
Ascaris lumbricoides, Blastocystis gibi bircok parazit

bulunmaktadir (80, 81).

Enfeksiyonlarin Tedavi Yontemleri

Bakteriler, mantarlar, virlsler ve parazitlerin
sebep oldugu enfeksiyonlarin tedavisinde,
uzmanlar  oOncelikle  hastanin  genel  saglik
durumuna, hastaligin siddetine ve tiirine gore
cesitli ~ yontemler  kullanirlar.  Antibiyotikler,
bakteriyel enfeksiyonlarin tedavisinde kullanilan
ilaclardir.  Penisilin, sefalosporinler, makrolidler

ve tetrasiklinler gibi
bulunur. Antibiyotikler,

farkli antibiyotik simiflan
bakterilerin hiicre duvan
sentezini, protein sentezini veya DNA replikasyonunu
engelleyerek etki gosterirler. Antibiyotik direnci,
glinimiizde onemli bir saglik sorunu olarak karsimiza
cikmaktadir. Bu yuzden antibiyotiklerin bilingli ve
doktor kontroliinde kullanilmasi onemlidir. Antiviral
ilaclar viral enfeksiyonlarin tedavisinde kullanilan
farmakolojik ajanlardir. Bu ilaclar, virtslerin konak
hiicreye girisini, replikasyonunu ya da yeni virus
partikillerinin hicre disina yayilmasin1 engelleyerek
etki gosterirler. Klinik kullanimi yaygin olan antiviral
ilaclar arasinda oseltamivir ve zanamivir, acyclovir
ve valacyclovir ile antiretroviral grubu ilaclar yer
almaktadir. Antiviral ilaclann, viriislerin mutasyon
gecirme ve direnc kazanma potansiyeli nedeniyle
dikkatli kullanilmas1 gereklidir. Antiparaziter ilaclar,



parazit enfeksiyonlarimin tedavisinde kullanilan
metronidazol, albendazol, mebendazol ve permetrin

gibi ilaclardir (82-87).
Enfeksiyon Riskini Azaltma Stratejileri

Ginimizde bircok insan, sagligini korumak ve
gelistirmek icin veya mevcut tedavisine destek amacli
GETAT uygulamalarina yonelmektedir. Bu nedenle
GETAT uygulayicilarinin enfeksiyon kontroli konusunda
bilgi diizeylerinin artinlmasi biiytik onem tasimaktadir.
Yontemlerin kullanim amaci, uygulama sekli, etkinligi
ve olasi riskleri hem uygulayict hem de hasta acisindan
net bir sekilde anlasilmali ve aktarilmalidir (88). Hem
hastanin hem de uygulayicilarin enfeksiyonlardan
korunabilmesi icin KKE kullaniminin dogru ve yerinde
olmas1 onemlidir.
ozellikle el hijyeni ve eldiven kullamimina cok dikkat
edilmelidir. Literatiirde, kontamine eldivenler yoluyla

Capraz bulasin onlenmesinde

enfeksiyon bulas riskinin yiiksek oldugu bildirilmistir.
Bu nedenle, el hijyenine uyum ve dogru eldiven
kullanimi konularinda periyodik egitimlerin verilmesi,
ayrica gozlemsel calismalarla uygulamalarin izlenerek
iyilestirilmesi gerekmektedir.

GETAT uygulamalanyla kan yoluyla bulasan

enfeksiyonlarin  bulasabilecegi  bircok  calisma

ile gosterildiginden islemlerin her basamaginda
sanitasyonun kontrolii gereklidir. Saglik personellerinin
periyodik olarak saglik kontrollerinin yapilmasi ve
bagisikik durumunun kontrol edilerek asi ihtiyac
olan personellere mevcut olan asilarla asilanmasi
saglanmalidir. GETAT uygulamalarimin  glivenligini
saglamak amaciyla, tim uygulama merkezlerinde
evrensel enfeksiyon kontrol onlemlerini kapsayan
glicli rehberlerin ve protokollerin olusturulmasi
gereklidir. Steril tek kullanimlik malzemelerin tercih
edilmesi, dezenfeksiyon/sterilizasyon protokollerine
eksiksiz uyulmasi, ortam temizligi, KKE kullanimina
dikkat edilmesi

onlemlerine tam

ve standart enfeksiyon kontrol

uyum GETAT uygulamalarinda
enfeksiyonun yayilimini onlemede temel stratejilerdir
(2, 37, 62, 63, 89).

GETAT uygulamalarinda enfeksiyon kontrolii ve
hasta giivenligi

GETAT uygulamalan,
bircok hasta tarafindan tercih edilen alternatif

modern tibbin yaninda

tedavi yontemlerini icerir. Ancak, bu uygulamalarin
guvenli bir sekilde yurutulmesi, hijyen ve enfeksiyon
kontroliine siki sikiya baglhidir. Hasta givenligi
acisindan hijyenin o6nemi, GETAT uygulamalarinda
kullanilan malzemeler, ortam ve uygulayicilarin

hijyen protokollerine uygun davranislariyla dogrudan

iliskilidir.
Ozellikle akupunktur, mezoterapi, kupa terapisi
gibi cilt bitunligini  bozan uygulamalarda,

sterilizasyonun énemi biiyiiktiir. DSO’niin Geleneksel
ve Tamamlayici Tip Stratejisi (2014-2023) raporunda,
bu tur uygulamalarin enfeksiyon riskini en aza
indirmek icin steril ve tek kullammUk malzemelerle
yapilmasinin  zorunlu oldugu vurgulanmistir. Ayn
sekilde, siilik tedavisi gibi biyolojik materyallerin
kullamldigr uygulamalarda, siiliiklerin tek kullanimlik
olmas ve tedavi sonrasi uygun sekilde imha edilmesi
gerekmektedir. Bu durum, hastalar aras1 enfeksiyon
gecisini onlemek acisindan kritik bir oneme sahiptir
(90).

GETAT uygulamalarinda hijyenin saglanmasi,
yalmzca malzeme ve ekipman sterilizasyonu ile sinirl
kalmamalidir. Uygulayicilarin kisisel hijyen kurallarina
uymasi, duzenli el
islemlerini titizlikle yapmasi da gereklidir. CDC’nin
Enfeksiyon Kontrol Kilavuzu’nda vurgulandigi iizere,

yikama ve dezenfeksiyon

uygulayicilarin ellerini her hasta oncesi ve sonrasinda
uygun sekilde yikamasi ve dezenfekte etmesi, hastalar
arasinda enfeksiyonun yayilmasin1 engellemenin en
etkili yollarindan biridir (91).

Hasta giivenligi acisindan, GETAT uygulamalarinin
yapildigi ortamin hijyenik olmasi da biyiikk onem
tasir. Tedavi odalarinin diizenli olarak temizlenmesi
ve dezenfekte edilmesi, kontamine olmus yizeylerin
uygun sekilde sterilize edilmesi gerekmektedir. Bu
baglamda, DSO’niin saglik kuruluslarina yénelik cevre
temizligi rehberine gore, tedavi alanlarimin giinlik
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olarak dezenfekte edilmesi ve yiksek riskli yuzeylerin
her kullanim sonrasinda temizlenmesi
belirtilmistir (92).

Sonuc olarak, GETAT uygulamalarinda hijyenin

gerektigi

saglanmasi, hasta gilivenliginin korunmasi icin

vazgecilmez bir unsurdur. Uygulayicilarin yeterli

egitim almasi, hijyen protokollerine siki sikiya uymasi

CIKAR CATISMASI

ve kullanmilan malzeme ve ortamlarin uygun sekilde
sterilize edilmesi, bu tiir uygulamalarin giivenligini
artiracaktir. Bu onlemler, hem hastalarin hem de
uygulayicilarin sagligin1 korumanin yani sira, GETAT
yontemlerinin etkinligini ve toplumda kabul gérmesini
de destekleyecektir (93).

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