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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 Miidirligi’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 ge¢ 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
Miidurligt 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 tiim 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 Editorlugii’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.

Tiirk 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
kullanmcisi 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 tim mevzuatta belirtilen hiikiimlere uymalidir.

Etik kurul izni gerektiren tiim arastirmalar icin Etik Kurul Onayr alinmis olmali,
belgelendirilmeli; kurul adi, tarih ve sayisi “Gere¢ ve Yontem” béliminde
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 agr1, aci ve rahatsizlik verilmemesi igin neler yapildigi aik 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.

VII) 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” boliimleri 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 yiksek, orijinal ve kaynak gosterilebilecek 6zellikte olmalidir.

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

1. “Telif Hakki Devir Formu” tiim 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 Midirligu

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 bitiinliigii 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
yapilandirilimalidir.

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) Giris: 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 gecis 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 bolimiinde 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 (Say1): 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 basligr.
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 icin “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 numaralandinlmali ve tablo bashigi tablo st cizgisinin Ustiine
yazilmalidir. Aciklayic1 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 tiirii yazilarda tercihen yazar sayisi ikiden fazla olmamalidir.
Yazar(lar) daha once bu konuda calisma 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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Tel : (0312) 565 55 80
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TURKISH BULLETIN OF HYGIENE AND EXPERIMENTAL BIOLOGY PUBLISHING POLICIES AND WRITING RULES

1) AIM and SCOPE

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

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

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

1I) PUBLISHING POLICY

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

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

The authors have the all the scientific and legal responsibilities of the articles.
The authors must fully obey the ethics of research and publication.
1l1) 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 Kitlphanesi (NLM), Diinya 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, uluslararasi
editor organizasyonlarnt (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 dristliik, 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 sireci 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 Bakanligi Halk
Sagligi 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 literatiriine
katkidir.

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

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

ETHICAL PRINCIPLES AND PUBLICATION POLICY

ETHICAL PRINCIPLES

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

For Authors; as journal’s policy, an approval of research protocols by an ethics
committee in accordance with international agreements “WMA Declaration
of Helsinki - Ethical Principles for Medical Research Involving Human Subjects
(last updated: October 2013, Fortaleza, Brazil)” ,“Guide for the care and
use of laboratory animals (8th edition, 2011)” and/or “International Guiding
Principles for Biomedical Research Involving Animals (2012)” is required for
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Investigation of Legionella pneumophila and other Legionella
species in atypical pneumonia patients
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ABSTRACT

Objective: The aim of this study is to investigate

Legionella species in 50 patients with atypical
pneumonia, using culture, urinary antigen test and

molecular techniques.

Methods:
England) and selective BMPA media (Oxoid, England)

Non-selective BCYE-a media (Oxoid,

were used to isolate Legionella spp. from respiratory
tract samples. The urinary samples of the patients
were tested with the Alere BinaxNOW Legionella
Urinary Antigen Card (Abbott, US) test to identify
the presence of L. pneumophila serogroup 1 specific
bacterial antigen. All respiratory tractsamples were
tested with a commercial Duplica RealTime Legionella
pneumophila 23S rRNA specific region detection kit
(Euroclone Diagnostica, Italy) and two home-made PCR
methods. Home-made gel electrophoresis PCR tests
were performed using Leg primers designed from 16S
ribosomal RNA gene partial sequences for Legionella

spp and primers targeting the Lmip (macrophage

OZET

Amac: Bu calismada atipik pnomoni tanisi
alan 50 hastada kiiltli, Uriner antijen testi ve
molekiler yontemler kullanarak Legionella turlerinin

arastirilmasi amaclanmistir.

Yontem: Solunum yolu orneklerinden Legionella
turlerinin izolasyonu icin secici olmayan BCYE-a
(Oxoid, ingiltere) ve secici BMPA (Oxoid, ingiltere)
besiyerleri kullamlmistir. idrar &rneklerinde L.
pneumophila serogrup 1’e 0zgl bakteriyel antijenin
varlig1 Alere BinaxNOW Legionella Uriner Antijen Kart
(Abbott, ABD) testi ile arastirilmistir. Tium solunum yolu
ornekleri Duplica RealTime Legionella pneumophila
23S rRNA spesifik bolgesini saptayan (Euroclone
Diagnostica, italya) ticari kit ve iki laboratuvar yapimi
PCR yontemi ile test edilmistir. Laboratuvar yapimi
jel elektroforez PCR testinde Legionella spp. icin 16S
ribozomal RNA gen kismi dizilerinden tasarlanan Leg
primerleri ve L. pneumophila i¢in Lmip (macrophage

infectivity potentiator) genini hedefleyen primerler
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infectivity potentiator) gene for L. pneumophila. In
the home-made real-time PCR test, primers targeting
the lipopolysaccharide (lps) biosynthesis gene of L.
pneumophila serogroup-1, the L. pneumophila mip
gene, and the Legionella spp DNA region encoded by the

16S ribosomal RNA gene were used.

Results: The commercial Real-time PCR assay
identifed the sequence of L. pneumophila 23S rRNA gene
specific region in seven respiratory tract samples. Five
samples were detected as Legionella spp. in home-made
gel electrophoresis-based PCR and home-made Real-
time PCR assay. Hovewer, all samples tested negative
in the urinary antigen card test for L. pneumophila

serogroup 1.

Conclusion: We conclude that the PCR positivities
with three different molecular methods indicate that
Legionella species other than L. pneumophila serogroup
1 should be investigated in the patients with atypical
pneumonia using molecular methods. Also, our study
demonstrates the significance of PCR methods in the
investigation of Legionella species in clinical samples
taken from patients with negative test results for L.
pneumophila serogroup 1 specific urinary antigen test,
but who are clinically considered to have Legionella

pneumoniae.

Words:

Polymerase Chain Reaction

Key Legionella, L.

(PCR),

pneumophila,
urine antigen,

atypical pneumonia

kullamlmistir. Laboratuvar yapimi Real-time PCR
testinde ise, 16S ribozomal RNA geni tarafindan
kodlanan Legionella spp. DNA bolgesini, L.

pneumophila mip genini ve L. pneumophila serogrup
1’in lipopolisakkarit (lps) biyosentez genini hedefleyen
primerler kullanilmistir.

Bulgular: Solunum yolu orneklerinden yedisinde
ticari Real-time PCR testi ile L. pneumophila 23S rRNA
genine spesifik bolge saptanmistir. Bu orneklerden
besi Laboratuvar yapimi jel elektroforez tabanli
PCR ve laboratuvar yapimi Real-time PCR testleri
ile Legionella spp. olarak tanimlanmistir. Bununla
birlikte, L. pneumophila serogrup 1 icin uriner antijen

testi tum orneklerde negatif bulunmustur.

Sonu¢: Sonuc olarak; Uc farkli molekiler
yontemle saptanan PCR pozitiflikleri, atipik
pnomoni hastalarinda L. pneumophila serogrup

1 disindaki

gerektigini dusiindiirmektedir. Calismamiz ozellikle L.

Legionella tirlerinin de arastirilmasi

pneumophila serogrup 1’e spesifik Uriner antijen test
negatifligi saptanan ancak klinik olarak Legionella
pnomonisi oldugu disiiniilen hastalardan alinan klinik
orneklerin PCR yontemi ile de arastirilmasinin onemli

oldugunu gostermektedir.

Anahtar Kelimeler: Legionella, L. pneumophila,
Polimeraz Zincir Reaksiyonu (PZR), uriner antijen,

atipik pnomoni

INTRODUCTION

Legionnaires’ disease results from infections
caused by the members of the Legionellaceae family.
The Legionellaceae family includes at least 60
species and among these, L. pneumophila serogroup
1 is the most common pathogen. Responsible for

approximately 90% of all Legionella infections (1,2).

Turk Hij Den Biyol Derg

Legionellaceae are commonly found in external
environments due to their acid resistance and ability
to survive in natural/artificial water systems and at
high temperatures up to 66°C. These bacteria are
transmitted to humans through the aerosolization of
contaminated water (3).

Legionella infections are classified as nosocomial,
community-acquired, and travel-acquired infections



(4). The cases can present sporadically or as outbreaks.
Furthermore, they can cause hospital-acquired
infections due to the bacterial contamination of
hospital water systems or equipment (1,3,5).

The

microorganism

this
range from Pontiac fever

clinical picture associated with
can
associated with mild flu-like symptoms to severe
pneumonia, also known as Legionnaires’ disease. This
bacterium can be fatal for the immunocompromised
and individuals with underlying diseases or if left
untreated (3,5).

Microbiological laboratory tests are crucial for
differential diagnosis since it is almost impossible to
differentiate Legionnaires’ disease from other types
of pneumonia solely through clinical and radiological
examinations. Some of the genotypic and phenotypic
examination methods used for diagnosis include
bacterial culture, direct immunofluorescent antibody
(DFA), urinary antigen, and serological and molecular
tests (3,6,7).

This study aims to investigate the presence of
Legionella species using bacterial culture, polymerase
chain reaction (PCR), and urinary antigen methods in
patients who were diagnoised with atypic pneumonia
at chest diseases clinic of a tertiary hospital in

Ankara, Turkey.

MATERIAL and METHOD

We investigated the presence of Legionella
species in the respiratory tract and urine samples of
50 patients with atypical pneumonia diagnosis [35
males (70%) and 15 females (30%)] that had been
treatedat the Chest Diseases Clinic between October
2014 and January 2016. The patients involved in the
study, besides having had pneumoniae, additioanally
had one or several of the following clinical or
laboratory features: CNS abnormalities (irritation,
mental confusion, stupor, lethargy, coma); cardiac
abnormalities (relative bradycardia); gastrointestinal
manifestations (abdominal pain, diarrhea); hepatic

involvement (early or mild transient elevations

of the serum transaminases); and/or electrolyte
abnormalities (hypophosphataemia, hyponatraemia).

Bacterial isolation

In order toisolate Legionella species from patients’
respiratory tract samples, we used the standard non-
selective BCYE-a medium (ACES Buffer/ Potasyum
hidroksid 5,0 g/500 ml; Ferrik pirofosfat 0,125
g/500 ml; L-sistein HCI 0,20 g/500 ml; a-ketoglutarat
0,50 g/500 ml) and the Legionella-selective BMPA
medium [polymyxin B (8000 IU), anisomycin (8.0 mg),
cefamandole (400mcg)] together. 49 sputum and one
bronchoalveolar lavage fluid (BAL) samples were
examined with gram staining and inoculated in 5%
sheep blood agar, EMB, chocolate agar, BCYE-a (Oxoid,
UK) and BMPA (Oxoid, UK) media. Approximately 1 mL
of sputum was decontaminated using an HCl-KCl acid
solution (pH 2.2) at a 1:10 dilution of the samples
for 4 minutes and then re-cultured onto BCYE-a
and BMPA media. The BAL fluid was not treated
for decontamination. After the inoculation of the
samples onto the media, they were incubated in a
humid atmosphere at 36.5°C.

The bacteria growth in the media, starting from
the third day, was monitored at 24 hours of intervals
for fourteen days. Since Legionella species cannot
reproduce on cysteine-free media, the colonies that
grew on both selective media and sheep blood agar
were not included in the assessment.

Real-time PCR, Legionella pneumophila 23S rRNA
specific region

Nucleic acid isolation from clinical samples was
performed using the manufacturer’s instructions
using the QlAamp DNA Mini Kit (Qiagen, Germany).
We used the spin column method for this purpose.
We used specific solutions (AL buffer, proteinase K,
ethanol, wash buffer AW-1, wash buffer AW-2) for
breaking down the bacterial cell wall, dissolving the
DNA-protein complex, and separating it from other
molecules, and centrifuge.

Following the extraction, the bacterial DNA was
amplified and detected with the RotorGene 6000
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(Corbett Research, Sydney, Australia) device and
DuplicaRealTime Legionella pneumophila detection
kit (Euroclone Diagnostica, Italy). The mixture with
a total volume of 21 pL, including the amplification
mixture, oligo mix, and internal control, was placed
into 250 pL optical tubes as calculated per the
procedure. Subsequently, isolated patient samples
was added to obtain a total volume of 25 pL. Reaction
conditions included 5 minutes of denaturation at 95
°C, followed by 45 cycles at 95 °C for 15 seconds and
at 60 °C for 60 seconds.

In the studies carried out by the National
Reference Laboratory for Respiratory Pathogens in
Public Health Institution of Turkey, bacterial DNA was
isolated from clinical specimens using the Biospeedy
Nucleic Acid lIsolation Kit (Bioeksen, Turkey). The
presence of Legionella specific genomic structures
in DNA isolates was investigated using standard PCR
(home-made gel electrophoresis-based PCR) and
home-made Real-time PCR methods.

Home-made gel electrophoresis-based PCR

Leg primers designed from the partial sequences
of 16S ribosomal RNA gene for Legionella species,
and the primers targeting the macrophage infectivity
potentiator (Lmip) gen for L. pneumophila were used
as primers in home-made gel electrophoresis-based
PCR assay (8-11).

Leg 448 A_F: 5’-GAG GGT TGA TAG GTT AAG AGC-
3’ and Leg 854 B_R: 5’-CGG TCAACT TAT CGC GTT TGC
T-3’ primers were used for Legionella species16S rRNA
gene. Furthermore, Lmip L920_F: 5’-GCT ACA GAC
AAG GAT AAG TTG-3’ and Lmip R1548_R: 5’-GTT TTG
TAT GAC TTT AAT TCA-3’ primers were performed for
L. pneumophila macrophage infectivity potentiator
(mip) gene.

For standard PCR, extracted DNA (5 pl each)
were added to microtubes containing 20 pl of PCR
mixture to obtain a total of 25 microlitres. The PCR
mixture was prepared by using 2.5 pl of 10X PCR
buffer, 2 pl of 25 mM MgCl2, 0.5 pl of 2.5 mMdNTP
(200pM), 0.13pl each of Leg 448 and Leg 854 primers
(50pmol/pl), 0.13 pl of Tag DNA polymerase (5U/pl),
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14.6 pl of molecular grade water. The preparations
in the microtubes were initially denatured at 95°C
for 5 minutes and then subjected to 40 cycles of
denaturation at 94°C for 30 seconds, annealing
at 62°C for 45 seconds, and extension at 72°C for
1 minute using a thermal cycler (Bio-Rad T100).
Then the final extension was performed at 72°C
for 10 minutes. The PCR, containing Lmip L920 and
Lmip R1548 primers, was performed with an initial
denaturation step at 94°C for 3 minutes followed by
35 cycles of denaturation at 94°C for 30 seconds,
annealing at 51°C for 45 seconds and extension at
72°C for 45 seconds and followed by a final extension
at 72°C for 1 minute (Bio-Rad T100). PCR-amplified
DNA fragments were separated in 1.5% agarose gels
with TBE buffer and visualized by ethidium bromide
staining. A 100-bp DNA ladder was also used as a DNA
size marker. Legionella pneumophila ATCC 43111 and
E. coli ATCC25922 were used as positive and negative
control strains in standard PCR tests.

Home-made Real-time PCR

The primers targeting the Legionella spp. DNA
region encoded by 16S ribosomal RNA gene, mip
gene of L. pneumophila, and lipopolysaccharide
(lps) biosynthesis gene of L. pneumophila serogroup
1 were applied in home-made Real-time PCR assays.
The primers and probes applied in home-made Real-
time PCR assays were designed by National Reference
Laboratory using NCBI database (unpublished data).
The bacterial DNA was amplified and detected with
home-made Real-time PCR in Bio-Rad CFX96 Real-
Time System (Paris, France). The Real-time PCR
mixture with a total volume of 8 pl, containing 100
pM stock primer & probe, 10 mM dATP, 10 mM dGTP,
10 mMd CTP, 10 mM dTTP, 25 mM MgS04, 10x Reaction
Buffer (KCl, Tris-HCL, pH 9.0, Triton X-100), 5 U/pl
recombinant DNA polymerase and storage buffer
were placed into 100 pl strip tubes. Subsequently,
extracted DNA of 2 pl was added to obtain a total
volume of 10 pl. The reaction conditions included
3 minutes of denaturation at 95 °C, followed by 39

cycles at 95 °C for 15 seconds and at 55 °C for 50



seconds.
Urinary Antigen Card Test

The
assay was used to investigate the presence of L.

immunochromatographic membrane-based

pneumophila serogroup 1 antigens in patients’ urine
samples. The Alere BinaxNOW Legionella Urinary
Antigen Card (Abbott, US) test was used in accordance
with the manufacturer’s instructions.

The study was approved by the Ankara Yildirnm
Beyazit University Clinic Research Ethics Committee
(Date: 15.10.2014 and Number: 26379996/168).

RESULTS

The species
investigated in the respiratory tract (49 sputa and
1 BAL fluid) and urine samples of 50 patients who

presence of Legionella was

were being monitored for atypical
There were 27 inpatient (54%) and 23 outpatient
(46%) subjects. According to medical histories of

pneumonia.

the patients, there were 1 (2%) hospital-acquired,
12 (24%) travel-acquired, and 37 (74%) community-
acquired infections. There were 15 female and 35
male subjects, and the mean age was 56.3 years
(range 21-87 years). Twenty-one (42%) patients were
smokers, and four patients (8%) used alcohol. The
subjects’ comorbidities were as follows: coronary
artery disease, 15 (30%); COPD (Chronic obstructive

Table 1. Symptoms and findings of all patients

pulmonary disease) 7 (14%); and diabetes mellutis
5 (12%). The clinical, radiological, and laboratory
findings of the patients are presented in Table 1.
The most common symptom was cough and sputum
(92%), and the most common radiological finding was
unilateral lung infiltrate (54%).

We picked suspect colonies on specific BCYE-a and
BMPA media and subcultured the colonies on BCYE-a
and blood media and determined various Gr (+) and
Gr (-) bacteria belonging to the throat flora. Culture
testing did not reveal the presence of any specific
Legionella species. All subjects tested negative in
the urinary antigen card test for L. pneumophila
serogroup1.

Duplica RealTime L. pneumophila detection
Real-time PCR assay identifed the sequence of L.
pneumophila 23S rRNA gene specific region in seven
(samples no; 13, 18, 24, 25, 31, 33 and 48) respiratory
tract samples. The sociodemographic, clinical, and
laboratory findings of patients who tested positive in
Real-time PCR assay are summarized in Table 2.

Furthermore, as shown at Table 3, five of seven
samples were detected as Legionella spp. in home-
made gel electrophoresis-based PCR and home-made
Real-time PCR assays.

Where at all seven samples, the presence of
L. pneumophila rRNA was found by Real-time PCR
method (Table 3).

Characteristics Number (n) (%)**

Symptoms*
Fever 27 54
Cough 46 92
Sputum 46 92
Chest pain 28 56
Dyspnea 35 70
Hemoptysis 7 14
Diarrhea 12 24

Turk Hij Den Biyol Derg

592



Table 1 (cont.). Symptoms and findings of all patients

Characteristics Number (n) (%)**
Abdominal pain 11 22
Irritation 12 24
Confusion 2 4
Stupor 0 0
Lethargy 0 0
Coma 0 0
Radiography Findings
Unilateral infiltrate 27 54
Bilateral infiltrate 11 22
Lobar infiltrate 4 8
Pleural effusion 2 4
Pulmonary cavitation 0 0
Patients without radiography results 7 14
Laboratory findings
Elevated transaminases 11 22
Hyponatremia 9 18
Hypophosphataemia 8 16
Patients without laboratory findings 30 60
* Multiple parameters may be selected
** Indicates row percentages
Table 2. Findings of patients that tested Real-time PCR, Legionella pneumophila 23S rRNA specific region
Laboratory ]
Case Age/Gender Smoking Alcohol Chronic Disease Symptoms o Radiography
Findings .
Status Use Findings
13 58/F No No Hypothyr91dlsm, Celp, IR dyspn_ea, Normal Normal
Rheumatoid arth. sputum, chest pain
18 55/M No No coronary ATy (S, SRR CHEREE, Normal Normal
disease sputum
- Cough, dyspnea, fever, Unilateral
24 32/F Yes No Hypothyroidism chest pain Normal infiltrate
25 32/F No No Asthma Cough, fever, dyspnea, o q Unilateral
sputum, chest pain infiltrate
Cough, fever, dyspnea 2l Unilateral
31 52/M Yes No Asthma ? ¢ .’ transaminases, -
sputum, chest pain h . infiltrate
yponatremia
33 45/M Yes No No Cough, fever, dyquea, ElevaFed L.Jm.lateral
sputum, chest pain transaminases infiltrate
48 75/M No No Asthma, Liver Cough, dyspnga, fever Normal in.lateral
disease sputum, irritation infiltrate
593 Turk Hij Den Biyol Derg



Table 3. Comparison of PCR results

Real-time PCR*

Sample

Home-made gel
electrophoresis-based PCR

Home-made Real-time PCR

No

L. pneumophila

Legionella spp L. pneumophila Legionella spp L. pneumophila

L. pneumophila
serogroup 1

23S rRNA (Leg gene) (Lmip gene) (16S rRNA) (mip gene) (ps gene)
ces i . Positive . .
13 Positive Positive Negative (Cq™ 25,30) Negative Negative
cos i . Positive . .
18 Positive Positive Negative (Cq 33,30) Negative Negative
ces i . Positive . .
24 Positive Positive Negative (Cq 26,27) Negative Negative
ces i . Positive . .
25 Positive Positive Negative (Cq 30,27) Negative Negative
31 Positive Negative Negative Negative Negative Negative
33 Positive Negative Negative Negative Negative Negative
ces i . Positive - .
48 Positive Positive Negative (Cq 25,24) Negative Negative
*DuplicaRealTime Legionella pneumophila Detection kit (Euroclone Diagnostica, Italy)
** Cq: Cycle
DISCUSSION needs to be confirmed by sequence analysis or

It is impossible to differentiate Legionnaires’
disease from other types of pneumonia solely
examinations.

through clinical and radiological

Therefore, genotypic and phenotypic testing
methods are prominent in determining the causative
microorganism (6). The methods that are used to
detect Legionella species all have various advantages
and disadvantages of their own. For instance, some
disadvantages include that the culture method
is time-consuming and has a low sensitivity, the
urinary antigen test can only detect L. pneumophila
serogroup 1, and PCR targets different gene regions
(1,7). PCRis a diagnostic method that is more sensitive
than the bacterial culture in the differentiation of
Legionnaires’ disease. That being said, according
to the standard Case Definition of Legionnaires’
Disease, a clinically compatible case tested positive
in PCR indicates “probable” Legionnaires’ disease

(8). Therefore, a patient that tests positive in PCR

another method. Researchers can investigate various
bacterial DNA regions, including the Legionella
mip, 5SrRNA, and 16S rRNA regions, and the 23S-5S
rRNAintergenic spacer region for this purpose (1,3,8).
Using bacterial cultures as a reference, Cloud et al.
found the sensitivity of PCR to be 100% for the 16S
rRNA gene region of Legionella species (12). Nazarian
et al. investigated the validity of the determination of
Legionella spp. 23S rRNA with PCR assay and reported
the specificity to be 100% and the sensitivity to be
100% for clinical samples and 98.6% for environmental
samples (13). In our study, we amplified the L.
pneumophila 23S rRNA gene specific region, which
can detect all serogroups of L. pneumophila and
found that seven patients tested positive.

Five of these samples tested positive for Legionella
spp. 16S rRNA in the home-made real-time PCR assay
and for Legionella spp. Leg region in the home-made
gel electrophoresis-based PCR assay. The home-made
real-time PCR assays targeting L. pneumophila and
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L. pneumophila serogroup-1 and the home-made gel
electrophoresis-based PCR assays that targeted the
L. pneumophila mip gene region were not positive
for any subject.

It is known that the sensitivity and specificity of
PCR methods in diagnosing Legionella infections vary
according to the targeted genomic regions. Besides,
in this study, the clinical samples were tested by Real-
time PCR for L. pneumophila 23S rRNA specific region
just after the sampling was made. However, clinical
samples had been stored at -20°C (deep freeze)
until home-made Real-time PCR and home-made gel
electrophoresis-based PCR methods were carried out.
Moreover, bacterial DNA was isolated from clinical
specimens using the different Bacterial DNA Isolation
Kits, such as QlAamp DNA Mini Kit (Qiagen, Germany)
and Biospeedy Nucleic Acid Isolation Kit (Bioeksen,
Turkey) in the PCR methods studied. Hence, we
believe that all these affect the sensitivities of the
PCR tests used in the study and finally, the results of
our study.

The bacterial culture method is accepted as
the gold standard for the diagnosis of Legionnaires’
disease (1,3,7). Indeed, the standard Case Definition
of Legionnaires’ Disease evaluates the isolation of
the bacteria from patient samples in a clinically
compatible case as “confirmed” Legionnaires’
disease. The sensitivity of the method depends on
factors such as the total number of bacteria in the
specimen, the vitality of the bacteria, the stage of
infection, antibacterial drug use, and the quality
of the respiratory tract specimen (7). In our study,
we were unable to isolate any bacteria from the
Legionellacea family.

Divan Khosroshahi et al. reported that 12% of the
respiratory tract samples of 109 patients suspected
of ventilator-associated pneumonia tested positive
in PCR for L. pneumophila but were negative in
bacterial cultures ascribed to the bacterial airway
load and the vitality of the bacteria (1). Similarly,
authorsof another study concluded that while PCR
results for the two gene regions (L. pneumophila
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mip gene and Legionella genus 16S rRNA gene)
were completely correlated, bacterial culture was
inadequate in detecting Legionnaires’ disease (14).
Chen et al. studied a large number of samples and
determined the sensitivity of culture, Real-time PCR
assay targeting the mip gene for L. pneumophila,
and urinary antigen tests to be 50%, 92%, and 96%,
respectively (15).

Urinary antigen tests are preferred for their ease
of use in clinical diagnosis, but their most significant
disadvantage is that they can only detect the cell-
wall antigens of L. pneumophila serogroup-1.
Hovewer, L. pneumophila serogroups 2-16 and other
Legionella species (L. bozemanii, L. micdadei, L.
longbeach, L. dumoffii, L. anisa, etc.) can also
cause Legionella infections (2).The urinary antigen
test’s other disadvantages include potential false
positivity due to presence of rheumatoid factors and
the cross-reactions between other L. pneumophila
serogroups and other Legionella species (16). We
believe that the reason why the patients that were
tested positive in PCR, tested negative in the urinary
antigen test might be due to the fact that the
urinary antigen test can only detect L. pneumophila
serogroup 1. Our interpretation of this result was
that non-L. pneumophila serogroup 1 species were
more prevalent than L. pneumophila serogroup 1 in
our region.

On the other hand, Mojtahedi et al. found urinary
antigen test positivity in 16.7% and L. pneumophila
16S rRNA gene PCR positivity in 19.8% of their patients.
The authors’ concluded that PCRis a better detection
method for Legionella infection than urinary antigen
test (17).

The this
microorganism can range from mild flu-like symptoms,

clinical picture associated with
called Pontiac fever, to severe pneumonia, also
known as Legionnaires’ disease. In our study, patients
tested positive in PCR all had cough, fever and
dyspnea. These were followed by sputum and chest
pain. We determined the underlying risk factors from
most common to least as asthma, COPD and smoking.



When the laboratory findings were evaluated, it was
observed that one patient had elevated transaminases
and hyponatremia, and one patient had only elevated
transaminases. Five of the PCR-positive patients had
unilateral infiltrate on chest X-ray. Similar to our
study, Erdogan et al. reported fever in all patients
diagnosed with Legionnaires’ disease and elevated
transaminases in two patients. Contrary to our
results, they determined smoking as the primary risk
factor for patients (18). The underlying risk factors,
symptoms, and laboratory findings of our subjects are
compatible with other studies (19-22).

We conclude that the PCR positivities with three
different molecular methods indicate that Legionella
species is a considerable pathogen of patients with
atypical should consider

pneumonia. Physicians

Legionella species to increase the effectiveness of
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Evaluation of two SARS-CoV-2 lateral flow antibody kits for
serological diagnosis of COVID-19

Derya ALTUN' , Yasemin COSGUN'

, Hakan Farzin MEHMETZADE' ,

Fatma Giilay KORUKLUOGLU'

ABSTRACT

Objective: The emergence of new SARS-CoV-2 has
prompted the development of new serological tests that
could be complementary to RT-PCR. Serological tests
can also be used for purposes such as demonstrating
the presence of antibodies in individuals who have had
the disease, contact screening, screening of healthcare
professionals, monitoring of vaccine responses, detection
of antibody levels of plasma donors, and determination
of seroprevalence in risky groups. For this purpose,
different methods such as ELISA, CLIA or rapid antibody
detection tests are used. LFIA tests are fast, easy to
apply, do not require experience, and are cheap tests
that give a result in as little as 10 minutes. However, the
clinical performance of existing serological tests used in
diagnosis needs to be evaluated. The aim of this study
was to assess the performance of two immunological
tests for the detection of SARS-CoV-2 antibodies.

Methods:
samples from patients confirmed by SARS-CoV-2 RT-PCR

As a positive serum panel, 101 serum

test and also found antibody positive by ELISA test were
included in the study. As the negative serum panel, 30

serum samples were determined, including 11 serum

OZET

Amagc: Yeni SARS-CoV-2 virlsunun ortaya ¢ikisi, RT-
PCR’1 tamamlayici olabilecek yeni serolojik testlerin
gelistirilmesini tesvik etmistir. Serolojik testler ayrica
hastaligi gecirmis olan bireylerde antikor varliginin
gosterilmesi, temasli kisilerin  taranmasi, saglik
calisanlarinin taranmasi, as1 yanitlarinin takibi, plazma
verici kisilerin antikor duzeylerinin tespiti ve riskli
gruplardaki bireylerde seroprevalansin belirlenmesi gibi
amaclarla kullanlabilmektedir. Bu amacla ELISA, CLIA
veya hizli antikor tespit testleri gibi farkli yontemler
LFIA testleri 10 dakika gibi

surede sonuclanan, hizli, uygulamasi kolay, tecriibe

kullanilmaktadir. kisa

gerektirmeyen ve ucuz testlerdir. Bununla birlikte,
tamda kullanilan mevcut serolojik testlerin klinik
performanslarinin degerlendirilmesi gerekmektedir. Bu
calismanin amaci, SARS-CoV-2 antikorlarinin tespiti icin

iki immiinolojik testin performansin degerlendirmektir.

Yontem: Calismaya pozitif serum paneli olarak SARS-
CoV-2 RT-PCR testi ile dogrulanan hastalardan alinan ve
ELISA testi ile antikor pozitif saptanan 101 serum Grnegi
dahil edilmistir. Negatif serum paneli olarak da SARS-CoV-2

disindaki diger virlislere karsi antikor saptanmis 11 serum
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samples with antibodies against viruses other than SARS-
CoV-2, and 19 serum samples from healthy donors in
2019. First, SARS-CoV-2 antibodies were tested by ELISA
(Wantai, China) and than these serum samples were
tested simultaneously with the SureScreen COVID-19
1gG/IgM Rapid Test Cassette and YHLO Gline 2019 nCov
1gG/IgM Kits.

The SureScreen and YHLO Gline kits

showed an overall sensitivity of 86.1% and 75.3%, for

Results:

detecting 1gG and/or IgM, respectively. Specificity was
100% in both rapid antibody tests. The kappa value for
IgG of the two rapid antibody tests was 0.816, while it
was 0.695 for IgM.

Conclusion: Our study shows that SureScreen and
YHLO Gline are reliable kits for use as point-of-care
tests for rapid antibody detection. According to Cohen’s
kappa statistics the 91% (»=0.816) agreement between
SureScreen IgG and YHLO Gline IgG, “Almost Perfect”,
and 85% agreement (1=0.695) between SureScreen IgM
and YHLO Gline IgM, “Substantial”, indicate a good
correlation between the performance of the LFIAs used
in the study. Total antibody conformity was determined
as 92% (1=0.822), “Almost Perfect”. Agreement between

IgM tests was lower than that between IgG tests.

ornegi ve 2019 yilina ait saglikli dondrlerden alinmis 19
serum 6rnegi olmak Uizere 30 serum 6rnegi belirlenmistir.
Serum ornekleri ilk olarak SARS-CoV-2 Ab ELISA, (Wantai,
China) kiti ile test edildi ve daha sonra SureScreen
COVID-19 IgG/IgM Rapid Test Cassette ve YHLO Gline 2019

nCov IgG/IgM kitleri ile es zamanli test edildi.

Bulgular: SureScreen ve YHLO Gline kitleri, IgG ve/
veya IgM’yi saptamak icin sirasiyla %86,1 ve %75,3’luk
bir genel duyarlilik gosterdi. Spesifite ise her iki hizli
antikor testinde de %100,0 olarak hesaplandi. iki hizli
antikor testinin IgG icin kappa degeri 0.816 iken IgM icin
0.695 idi.

Sonug: Calismamiz, SureScreen ve Gline’in hizl
antikor tespiti icin hasta basi testleri olarak kullanim icin
giivenilir kitler oldugunu gostermektedir. Cohen’in kappa
istatistigine gore, SureScreen IgG ve YHLO Gline IgG
arasinda %91 (»=0.816) uyum, “Neredeyse Milkemmel”
ve SureScreen IgM ile YHLO Gline IgM arasinda %85
(#=0.695) uyum, “Onemli” olarak bulundu. Bu sonuclar
bu calismada kullanilan LFIA’larin performanst arasinda
iyi bir korelasyon oldugunu gosterdi. Toplam antikor
(1=0.822),
olarak belirlendi. IgM testleri arasindaki uyum, IgG

uygunlugu %92 “Neredeyse Miikemmel”

testleri arasindakinden daha dusuktu.

Key Words: SARS-CoV-2, COVID-19, serology, Anahtar Kelimeler: SARS-CoV-2, COVID-19, seroloji,
antibody antikor
INTRODUCTION reverse transcriptase polymerase chain reaction (RT-

A new coronavirus emerged from the Wuhan
region in China in December 2019, causing a new
acute respiratory syndrome named coronavirus
disease 2019 (COVID-19). This infection, caused
by a new Sarbecovirus, is called as severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2),
rapidly turned to be a pandemic and became a
common cause of mortality and morbidity around
the world (1,2). Detection of viral RNA by real-time
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PCR) in respiratory tract samples in the early phase
of infection is considered the gold standard method
for screening and diagnosis. However, the sensitivity
of the RT-PCR test can vary depending on sample
types, sampling technique, anatomical site, time of
infection, and viral load (3,4). Computed tomography
(CT) complementary to RT-PCR may be helpful for
diagnosis, but is not specific (5). Serological tests
have been used as complementary tests, especially in
the period after the first week, in cases where RT-PCR



tests are negative. It can also be used for purposes such
as showing antibody development in patients with the
disease, close contact screening, health care worker
screening, monitoring of vaccine responses, detection
of antibody levels in plasma donors and determining
seroprevalence in high-risk groups. Serological tests
are also important in demonstrating the presence of
antibodies in immune plasma collected from patients
with the disease. For this purpose, different methods
such as enzyme-linked immunosorbent assay (ELISA),
chemiluminescence enzyme immunoassay (CLIA), or
rapid antibody detection tests are used (6). Lateral
flow immunoassay (LFIA) tests appear to be suitable
for large seroprevalence studies. These tests can be
easily used as bedside tests or in small laboratories
that do not have ELISA capabilities (7,8). LFIA tests
are fast, easy to apply, do not require experience,
and are cheap tests that give a result in as little as
10 minutes. In addition, they enable IgM and 1gG to
be evaluated separately at the same time. The most
important disadvantage in serological tests is that
antibody formation takes a certain time following
(9,10). Another the
invasive sampling technique such as blood collection.

infection disadvantage is
Moreover, the clinical performance of serological tests
varies according to the assay method, the application
process, the production quality of the target antigen,
or the selected target site. Therefore, antibody (Ab)
tests with high sensitivity and specificity are needed.
Despite the increasing number of commercial test
kits, studies are still insufficient to determine the
performance of these kits (13-19).

The aim of the present study was to evaluate the
performance of two CE-marked immunological tests
used in the detection of SARS-CoV-2 antibodies.

MATERIAL and METHOD

Patients and serum samples

period of the COVID-19
routine

During the initial

pandemic, consecutive, samples from

patients over the age of 18 who were hospitalized and

whose COVID-19 PCR positivity were confirmed were
included in the study. A total of 131 samples, 101
serum samples obtained from patients confirmed by
the SARS-CoV-2 RT-PCR test (Bio-Speedy® COVID-19
RT-qPCR Detection Kit, Bioeksen R&D Ltd., Turkey)
and positive by ELISA test, and 30 serum samples as
a negative serum panel, were included in the study.
All samples were tested with the same PCR kit. The
negative serum panel was composed of 11 sera with
antibodies detected against viruses other than SARS-
CoV-2 and 19 serum samples from healthy donors in
2019.

Serum samples were heat inactivated at 56 °C for
60 minutes and stored at 4 °C until the day of the
study. Before the study, all samples were brought to
room temperature and vortexed for a short time.

Serological assays
ELISA assay

All patient and control serum samples were tested
with the WANTAI SARS-CoV-2 Ab ELISA (Beijing Wantai
Biological Pharmacy Enterprise, China) kit according
to the manufacturer’s instructions. Total antibodies
against SARS-CoV-2 spike protein were detected
by ELISA. WANTAI SARS-COV-2 Ab ELISA is a double
antigen sandwich immunoassay for the qualitative
detection of antibodies against the RBD domain of
the S1 protein. Optical densities were read at 450 nm
with an ELISA reader. Samples with an index value
higher than 1.1 were considered positive. All serum
samples were tested with the same ELISA kit.

Lateral flow immunoassays

The SureScreen Covid-19 IgG/IgM Antibody Test
(SureScreen, UK) and Shenzhen YHLO Biotech - Gline
2019-nCoV lgG/IgM Antibody Test (colloidal gold)
(Avioq, Bio-Tech, Shandong, China) were used. These
are immunochromatographic systems used for the
qualitative detection of IgM and IgG antibodies against
SARS-CoV-2 in human whole blood, serum, or plasma
samples. LFIA tests were performed simultaneously
with SureScreen and YHLO Gline with 10 pL of
serum, according to the manufacturers’ instructions.
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According to the manufacturers’ instructions, all
results should be evaluated within 10-15 minutes.
The results were read and interpreted in 10 minutes.
The LFIA results were easily interpreted as light and
dark pink IgG and IgM lines. In some sera, the IgM
line was very difficult to read in both LFIA tests. The
results of such samples were considered “Positive”.
Color density was not evaluated. The sensitivity and
specificity of the rapid antibody kits were calculated
according to the ELISA results.
Statistical analyses

Sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) were
calculated for each serological test. The kappa
index was calculated for agreement between all
analyzed assays. For the interpretation of kappa
statistics, the intervals suggested by Landis and
Koch were used. Here, if the Kappa value is 0, it
is interpreted as “intra/interobserver harmony
depends only on chance, and in other cases
there is no harmony”. If the kappa value is 1, it
is interpreted as “the measurements within/
between observers completely match each other”.
If Kappa value is <0.00, it is interpreted as Poor,
between 0.00-0.20 as Slight, between 0.21-0.40
as Fair, between 0.41-0.60 as Moderate, between
0.61-0.80 as Substantial and between 0.81-1.00 as
Almost Perfect (11,12). In our study, sample size
calculations were made with the G*Power 3.1.9.7
program. The power is calculated as 0.6224. Since
the samples were obtained in the first months
of the pandemic and during the period when the
seroprevalence was very low, the study was carried
out with the existing number of samples.

Ethical Approval
This
National Virology Reference Laboratory after the

retrospective study was conducted at

approval of the Head of the Ethics Committee of
Clinical Research No:2 of Ankara City Hospital,
Ministry of Health (Number: E2-21-837 and Date:
20.09.2021).
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All procedures performed in the present study
were made in accordance with the ethical standards
of the Helsinki Declaration (2008).

For this study, the necessary permits were
obtained from the Scientific Research Studies
platform on COVID-19 of the Ministry of Health with

the application number 2021-09-02T15_17_25.

RESULTS

The results for the rapid antibody test kits are
summarized in Table 1. The LFIA tests SureScreen and
YHLO Gline showed sensitivities of 86.1% and 75.3%,
respectively. Specificity was 100.0% in both rapid
antibody tests. In the negative serum panel, no false
positive results were observed for the parameters of
the rapid antibody tests. In the present study, all the
samples had a reactive control line and valid results
were obtained in all tests performed. Because our
sample number is limited, further studies with larger
sample numbers will contribute to such studies.

Agreement between serological tests

When the agreement between SureScreen 1gG and
YHLO Gline IgG was examined according to Cohen’s
kappa statistics, 91% (kappa value = 0.816), “Almost
Perfect”, was observed. The agreement between
SureScreen IgM and YHLO Gline IgM was 85% (kappa
value = 0.695), “Substantial”. When overall antibody
compatibility was evaluated, it was 92% (kappa value
=0.822), indicating a value as “Almost Perfect”.

DISCUSSION

Serological tests, rapid antibody
tests, are complementary tests in the diagnosis of

especially

COVID-19, and in the later stages of the pandemic
they play a strategic role in epidemiological studies
and determining vaccine efficacy. Some studies
on the diagnosis of COVID-19 emphasized the
complementary role of serological tests to RT-qPCR,
especially in critical patients with negative RT-qPCR.



Table 1. The analytical sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) for

SARS-CoV-2 antibody detection for LFIAs

SureScreen

YHLO Biotech

Sensitivity (95% Cl)

86.14% (77.84 - 92.21)

75.25% (65.67 - 83.30)

Specificity (95% Cl)

100% (88.43 - 100)

100% (88.43 - 100)

Positive predictive value* (95% Cl)

100.00%

100.00%

Negative predictive value* (95% Cl)

68.18% (56.86 - 77.7)

54.55% (46.07 - 62.77)

Accuracy* (95% Cl)

89.31% (82.72 - 94.03)

80.92% (73.13 - 87.25)

(*) These values are dependent on disease prevalence.

Zhao et al. found 28.6% positivity in the 1-3-day period
and 53.6% positivity in the 4-7-day period with the
ELISA total antibody test in patients with negative RT-
PCR result. Diagnosis rates of 67.1%, based on RT-PCR
alone increased to 99.4% when antibody results were
also considered (13). Guo et al. reported that 51.9%
of the diagnoses were made with a single RT-qPCR
test in the first 5.5 days, and when the IgM ELISA test
was combined with RT-PCR, the positive detection
rate reached to 98.6% (14). There are many different
serological tests on the market, and it is clear that we
are currently facing difficulties regarding the many
factors involved in evaluating the accuracy of these
tests. LFIA tests allow the qualitative determination
of antibodies against SARS-CoV-2. Recently, many
commercial rapid antibody kits have been developed
with the CE label. In our study, when the SureScreen
and YHLO Gline kits were evaluated in terms of IgM
and/or IgG antibodies, they revealed a sensitivity of
86.1% and 75.3%, respectively. Specificity was 100.0%
in both rapid antibody tests. The performance of the
Wantai ELISA kit, which is used to calculate sensitivity
and specificity, has been found to be quite high in
previous studies. Zhao et al. determined that with
the Wantai ELISA kit the antibody positivity rates also
increased as the days from the onset of symptoms
increased and reached to 100% between 15 and 39

days (13). Marlet et al. found that the sensitivity of
the Wantai ELISA kit was 97.8% and the specificity was
100.0% in serum samples taken on day 14 after the
onset of symptoms (15). Because the ELISA kit we used
has high sensitivity and specificity, the sensitivity and
specificity of the LFIA kits were calculated according
to this kit. With the combined LFIA kit designed by
Jiangsu Medomics Medical Technologies in China, 88.6%
sensitivity and 90.6% specificity were obtained in a
study conducted with 397 RT-PCR-positive COVID-19
patients and 128 control samples obtained from eight
different centers (16). Montesinos et al. used 128
SARS-CoV-2 positive and 72 negative control serum
samples in their study investigating the serological
response with one ELISA, one CLIA, and three LFIAs.
In three different LFIA studies, when IgM and/or
IgG positivity were evaluated together, they found
sensitivity of 68.8%, 71.1%, and 71.9% and specificity
of 95.8%, 100.0%, and 100.0%, respectively. When IgM
and/or IgG positivity were evaluated together for the
CLIA test, they found 64.3% sensitivity and 100.0%
specificity. The ELISA test that they used gave 84.4%
sensitivity and 100.0% specificity when IgA and/or IgG
positivity were evaluated together. However, since
28 of the 128 positive samples were taken between
days 0 and 7, this may have led to a low sensitivity
(17). Since we did not have the data for the sample
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collection time, the specificity and sensitivity could
not be calculated in detail according to the times
and were stated as a total. However, specificity and
sensitivity were found in similar ranges with the
studies in the literature. Charlton et al. compared six
EIA and six POCT kits and found the sensitivity of the
EIA tests ranging between 64-95% and the sensitivity
of the POCT tests 64-83 %; specificity being more
than 98% in all kits (18). In our study, the sensitivity
of the LFIA kits was similarly lower than that of
the ELISA tests. Flower et al., tested 11 LFIA kits
and obtained sensitivity between 48% and 93% and
specificity between 97.2% and 99.8%. They also found
88% sensitivity and 99.8% specificity for SureScreen,
one of the LFIA kits tested in our study (19). The
results were similar to the SureScreen results in our
study. In our study, we aimed to measure SARS-CoV-2
total antibodies with ELISA and LFIA. In the classical
antibody response, IgM is usually produced first and
then IgG develops. However, studies on SARS-CoV
suggested that IgM and IgG may develop between 2
and 4 days apart or at the same time (20,21). For this
reason, total antibodies were determined with ELISA.
IgG and IgM positivity was evaluated as a IgM and/
or IgG with LFIA. Van Elslande et al. evaluated seven
different LFIA kits and the overall sensitivities were
65.4-79.1 % and the specificities 85.4-99.0 %. When
their performances for IgM and IgG were evaluated
separately, the sensitivities were 32-72.5 % for IgM
and 55.6-71.2 % for 1gG. Moreover, specificity was
reported for IgM and 1gG as 91.3-100 % and 90.3-99
%, respectively (22). In cases where the performance
of LFIAs is evaluated independently from the onset of
symptoms, it is obvious that overall evaluation of 1gG
and IgM positivity is a correct approach. In our study,
although positivity was expected in at least one of
the IgG or IgM antibodies with rapid antibody tests in
sera obtained from patients with infection and with
positive ELISA total antibody test, approximately
14% false negative results were obtained with the
SureScreen kit and 25% with the YHLO Gline kit. In
ELISA tests, the color change due to the reaction of
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the patient samples in the virus antigen-coated wells
is read spectrophotometrically in the ELISA reader.
Since the absorbance values obtained are determined
as optical density, the results are clearly perceived
and a numerical value emerges. Since there are
positive sera with a low OD value with ELISA in the
positive serum panel, it was thought that these low
positivity levels may not have been detected by card
tests. In card tests, band formation is evaluated
visually. In cases where there is insufficient band
formation to be seen by the naked eye, there may
be erroneous negative evaluations depending on
subjective evaluations. Ong et al. detected 3 out
of 128 negative samples as false positives with
the Wantai total antibody kit and they calculated
specificity of 98% (23). Therefore, the specificity of
ELISA kits may not be 100% and false positive results
may occur. For this reason, it is useful to verify the
samples by testing them with different ELISA kits.
We found lower sensitivity in our study than the
manufacturers reported possibly because the patient
groups belonging to the samples tested may have
had clinical, age, sex, sample collection time, and
population differences such as immune competence
status. According to Cohen’s kappa statistics the 91%
(kappa value = 0.816) agreement between SureScreen
IgG and YHLO Gline IgG, “Almost Perfect”, and 85%
agreement (kappa value = 0.695) between SureScreen
IgM and YHLO Gline IgM, “Substantial”, indicate a
good correlation between the performance of the
LFIAs used in the study. Total antibody conformity was
determined as 92% (kappa value = 0.822), “Almost
Perfect”. Agreement between IgM tests was lower
than that between IgG tests. Studies generally show
similar results. When Van Elslande et al. evaluated
the compatibility of seven different LFIAs with each
other using 153 samples taken from 94 COVID-19
patients, they observed the IgM compatibility to be
58.2-96.1 % and the IgG compatibility to be 78.4-
98 %. While a general agreement of 70% was found
between IgM LFIAs, an average of 89% agreement
was found between IgG LFIAs (22). Charpentier et



al. reported that 82.8% (kappa: 0.643), “Substantial”
agreement was observed in IgM and 96.9% (kappa:
0.937), “Perfect conformity”, was observed between
the two rapid tests.

There are some limitations of our study. First, the
number of samples tested for cross-reaction in the
control group was low and serum samples positive
for measles, Crimean-Congo hemorrhagic fever and
hantavirus serology were used, and it would be more
effective to use patient samples with respiratory
tract infection for this purpose. A second limitation
is the small number of samples used to assess
specificity. A third limitation is that no information
was available regarding the severity of the disease
in the patients from whom the samples were taken.
A further limitation of the present study is the lack
of data regarding the time of sample collection since
the onset of symptoms of the patient samples tested.
Another limitation is that the neutralization test
could not be used. One of the strengths of this study,

ETHICS COMITTEE APPROVAL

however, is that it investigated the value of IgM as well
as 1gG with LFIAs. The debate about whether IgM/IgG
LFIAs should be used in emergency departments has
allowed support for the intended use of IgM/1gG LFIAs
for the detection of antibodies against SARS-CoV-2.

CONCLUSION

It was observed that the two different LFIA
tests exhibited high sensitivity and specificity when
evaluated according to the ELISA test results. The
LFIA kits were also found to have good compatibility
with each other.

It is thought that rapid antibody tests, whose
results are comparable to those of ELISA tests, can be
used to evaluate immune status in seroepidemiological
studies with their fast and economical use, especially
in cases where laboratory conditions cannot be
achieved.
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E2-21-837).
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Turk Hijyen ve Deneysel Biyoloji Dergisi

Yogun bakim iinitelerinde yatan hastalarin kan Kkiiltiirlerinden
izole edilen mikroorganizma dagilimi ve antibiyotik
duyarhihiklar: iki yi1lik degerlendirme

Tugce SIMSEK BOZOK!

, Taylan BOZOK?

OZET

Amag: Bakteriyemilerde etken mikroorganizmalar
ve antibiyotik duyarliliklari merkezlere ve yillara gore
degisiklik gostermektedir. Ampirik tedaviye yol gosterici
olmasi icin ortaya ¢ikan bu degisikliklerin belirlenmesi
gerekir.

Bu calismada, yogun bakim (initelerinde

yatan hastalarin kan kiltiirlerinden izole edilen
mikroorganizmalarin genel dagilimi ve antibiyotik

duyarliiklarinin arastirilmasi amaclanmistir.

Yontem: Mart 2019-Mart 2021 tarihleri arasinda
Nigde Egitim ve Arastirma Hastanesi yogun bakim
Unitelerinden mikrobiyoloji laboratuvarina gelen kan
kulturlerinden izole edilen mikroorganizmalar ve
antibiyotiklere duyarliik oranlar retrospektif olarak
degerlendirildi. Kan ornekleri BD BACTEC FX (Becton
Dickinson, ABD)

calisilmistir ve izole edilen bakteri ve mantar suslarinin

otomatize kan kiltlrli sisteminde

tanimlanmasi ve antibiyotik duyarliik testleri Vitek
2 compact (BioMérieux, Fransa) otomatize sistemi ile

yapilmistir.

Bulgular: Toplam 9607 kan kiltiiri sisesinin 995’inde

ABSTRACT

Objective: The causative microorganisms and
their antibiotic susceptibility in bacteremia vary
according to the centers and years. These changes
should be identified in order to guide empirical
treatment. In this study, it was aimed to investigate
the general distribution and antibiotic susceptibility
of microorganisms isolated from blood cultures of

patients in intensive care units.

Methods: Microorganisms isolated from blood
cultures from the intensive care units of Nigde Training
and Research Hospital between March 2019 and March
2021 were evaluated retrospectively. Blood samples
were studied in the BD BACTEC FX (Becton Dickinson,
USA)

identification and antibiotic susceptibility tests of the

automated blood culture system and the
isolated bacterial and fungal strains were performed

with the Vitek 2 compact (BioMérieux, France)

automated system.

Results: A positivity was detected in 995 of a total
of 9607 blood culture bottles. Among the isolated
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pozitiflik tespit edildi. izole edilen mikroorganizmalar
arasinda Gram pozitif bakteriler %71,7 (713/995),
Gram negatif bakteriler %27,2 (271/995), mayalar %1,1
(11/995) oraninda bulundu. Tum mikroorganizmalar
arasinda en sik koagililaz negatif stafilokoklar (KNS)
%58,9 (586/995), Acinetobacter
(100/995), Klebsiella

Enterococcus

baumannii  %10,0
(76/995),

Escherichia

pneumoniae %7,6
faecium %4,1 (41/995),

coli %3,8 (38/995) oraninda bulundu. Gram pozitif
bakterilerden en sik KNS %82,4 (586/711) oraninda,
Gram negatif bakterilerden en sik A. baumannii %36,9
(100/271) oraninda tespit edildi. Metisilin direnci KNS’ de
%89,8, S. aureus’da %57,1 oraninda bulundu. KNS, S.
aureus ve Enterococcus spp.’de vankomisin direnci
sirasiyla %4,4, %3,6 ve %16,0 oraninda tespit edildi.
ESBL pozitifligi E.
%87,0°d1. E. coli’de en etkili antibiyotikler meropenem
(%100), kolistin (%100), amikasin (%100), tigesiklin
(%94,7) iken, K. pneumoniae’da en etkili antibiyotikler
gentamisin (%53,2), amikasin (%51,9), tigesiklin (%48,1)

ve kolistin (%46,8) olarak tespit edildi. Pseudomonas

coli’de %68,4, K. pneumoniae’de

aeruginosa’ya en etkili antibiyotikler kolistin (%100) ve
amikasin (%69,0) olurken, A. baumannii’de en etkili
antibiyotikler tigesiklin (%100) ve kolistin (%96) olarak
tespit edildi. Maya mantarlarindan Candida parapsilosis
%63,6 (7/11), Candida albicans %27,3 (3/11) oraninda
bulundu. Candida tirlerinde flukonazole direnc tespit

edilmedi.

Sonu¢: Hastanemiz yogun bakim Unitelerinde
yatan hastalarin kan kiiltirlerinden metisiline direncli
stafilokok ve enterokoklarin, coklu antibiyotik direnci
gosteren A. baumannii, P. aeruginosa, E. coli ve
K. pneumoniae suslarinin izole edilmesi; enfeksiyon
kontrol programlarinin ve akilci antibiyotik kullanim
politikalarimin daha etkin uygulanmasi gerektigini
gostermistir.

Anahtar Kelimeler: Antibiyotik duyarlilk, kan

kiltiirti, mikroorganizma, yogun bakim unitesi
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microorganisms, Gram positive bacteria were 71.7%
(713/995), Gram negative bacteria 27.2% (271/995),
yeast 1.1% (11/995). Among all microorganisms, the most
common coagulase negative staphylococcus (CNS) 58.9%
(586/995), Acinetobacter baumannii 10.0% (100/995),
Klebsiella pneumoniae 7.6% (76/995), Enterococcus
faecium 4.1% (41/995), Escherichia coli found in 3.8%
(38/995). Among the Gram positive bacteria, the most
common coagulase negative staphylococci were 82.4%
(586/711),
bacteria was A. baumannii 36.9% (100/271). Methicillin
resistance was found in 89.8% of CNS and 57.1% in S.

and the most common Gram negative

aureus. Vancomycin resistance in KNS, S. aureus and
Enterococcus spp. was determined as 4.4%, 3.6%
and 16.0%, respectively. ESBL positivity was 68.4% in
E. coli and 87.0% in K. pneumoniae. While the most
effective antibiotics against E.
(100%), colistin (100%), amikacin (100%), tigecycline
(94.7%),
pneumoniae are gentamicin (53.2%), amikacin (51.9%),
tigecycline (48.1%) and colistin (46.8%). The most

coli are meropenem

the most effective antibiotics against K.

effective antibiotics against Pseudomonas aeruginosa
were colistin (100%) and amikacin (69.0%), while the
most effective antibiotics against A. baumannii were
tigecycline (100%) and colistin (96%). Among the yeast
fungi, Candida parapsilosis was found in 63.6% (7/11),
Candida albicans 27.3% (3/11). Resistance to fluconazole

was not detected in Candida species.

Conclusion: Isolation of methicillin resistant

staphylococci and enterococci, A. baumannii, P.
aeruginosa, E. coli and K. pneumoniae strains showing
multiple antibiotic resistance from blood cultures of
patients hospitalized in our hospital’s intensive care
units; showed that infection control programs and
rational antibiotic use policies should be made more

effective.

Key Words: Antibiotic susceptibility, blood culture,

microorganism, intensive care unit



GIRIS

Kan dolasimi  enfeksiyonlarn  (KDE), yogun
bakim {initesinde (YBU) yatan hastalarda yaygin bir
komplikasyon olup, morbidite ve mortalitenin onde
gelen nedenlerinden biridir. Kritik hastaligi olan
hastalar; basvuru sirasinda yiksek hastalik siddeti
(APACHE 1l skoru), hastanede uzun sureli yatis,
mekanik ventilasyonihtiyaci, renal replasman tedavisi,
genis spektrumlu antibiyotik kullanimi, ameliyat,
damar ici kateter kullamim ve imminosupresyon
dahil olmak tizere belirli risk faktorlerine maruz kalir
(1). YBU’lerde gelisen enfeksiyonlarin tedavisine
erken baslanmasi hastanin mortalitesi ve morbiditesi
acisindan oldukca onemlidir. Bu nedenle ampirik
tedaviye yol gosterici olmas1 bakimindan surveyans
Kandaki

etkenlerin hizli ve dogru tanimlanmasi icin otomatize

kayitlarinin  tutulmas1  onemlidir  (2).
kan kilturl sistemleri yaygin olarak kullanilmaktadir
(3). Bakteriyemilerde kan kulturlerinden izole edilen
mikroorganizmalarin  dagilimlari  ve  antibiyotik
duyarliliklan yillara gore degisiklikler gostermektedir.
Ampirik tedavi seciminde yol gostermesi icin etken
mikroorganizmalar ve antibiyotik duyarliliklarinda
olusan degisiklikler her merkez tarafindan sirekli
olarak belirlenmelidir (4). Bu calismada Mart
2019-Mart 2021 tarihleri arasinda Nigde Egitim ve
Arastirma Hastanesi yogun bakim {initelerinden
mikrobiyoloji laboratuvarina gelen kan kulturlerinden
izole edilen mikroorganizma dagilimi ve antibiyotik

duyarliliklarinin incelenmesi amaclandi.
GEREC ve YONTEM

Mart 2019-Mart 2021 tarihleri arasinda Nigde Egitim
ve Arastirma Hastanesi yogun bakim iinitelerinden
mikrobiyoloji laboratuvarina gelen kan kultirleri
retrospektif olarak degerlendirildi. Hastanemizde,
yenidogan ve cocuk yogun bakim initeleri haric,
yogun bakim
uniteleri 61 hasta yatak kapasiteli olup, dahili ve

calismanin  yapildigi donemlerdeki

cerrahi bolim hastalarinin 2. ve 3. basamak yogun

bakim takip ve tedavisi yapilmaktadir. Kan ornekleri
BD BACTEC PLUS+Aerobic/F (Becton Dickinson, USA)
kan kiltur siselerine ekilerek BD BACTEC 9120 ve
BACTEC FX (Becton Dickinson, ABD) otomatize kan
kiltird sisteminde ortalama 5 giin inkiibe edildi.
Pozitif sinyal veren siselerden Gram boyama yapildi.
Aym zamanda bu siselerden koyun kanli ve eozin
metilen mavisi (EMB) besiyerlerine pasaj yapilarak
aerob ortamda 36+1 °C’de 24-48 saat inkiibe edildi.
Ureme tespit edilen &rneklerden konvansiyonel
yontemler kullanilarak on tanimlamasi yapilan
bakteri ve mantar suslarinin ileri identifikasyonu ve
antibiyotik duyarlilik testleri icin Vitek 2 compact
(BioMérieux, Fransa) otomatize sistemi kullamldi.
Antibiyotik  duyarlilik

Committee on Antimicrobial Susceptibility Testing

test sonuclari European
(EUCAST) onerileri dogrultusunda degerlendirildi.
Difteroidler ve Bacillus tirleri iki kan kulturd
sisesinden iiremedigi zaman kontaminasyon olarak
degerlendirildi. Calismamizin retrospektif yapilmasi
nedeniyle hastalara klinik ve laboratuvar degerleriyle
birlikte bakilamadig1 icin kan kiiltirii lremeleri
pozitiflik
Her hastanin ilk izolati degerlendirilmeye alinip,

yalanci acisindan  degerlendirilemedi.
her hasta icin mukerrer kayitlar hari¢ tutuldu.
Hastanemizde tiiberkiiloz laboratuvari olmadig1 ve
tliberkiloz tanimlamasi yapilamayacagi icin myco
F sisesi kullamlmamistir. Bu nedenle TB tespiti
yapilamamistir. Metisilin direnci oksasilin MiK ve/veya
sefoksitin tarama sonuclarina gore, kolistin direnci
ise  EUCAST onerileri dogrultusunda mikrodiliisyon
yontemi ile belirlendi.

Bu calisma, Nigde Omer Halisdemir Universitesi
Klinik Arastirmalar Etik Kurulu onay1 ile gerceklestirildi

(Tarih: 28.04.2021, Karar no: 54180).

BULGULAR

Toplam 9607 kan Kkulturd sisesinin 995’inde
iireme tespit edildi. Ureme olanlarin 570’1 (%57,3)

erkek, 425’1 (%42,7) kadindi. Hastalarin ortalama
yasi 68,9+16,8°di. izole edilen mikroorganizmalar
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arasinda Gram pozitif bakteriler %71,7 (713), Gram
negatif bakteriler %27,2 (271), mayalar %1,1 (11)
oraninda tespit edildi. Tum mikroorganizmalar
arasinda en sik koagiilaz negatif stafilokoklar (KNS)
%58,9 (586), Acinetobacter baumannii %10 (100),

Klebsiella pneumoniae %7,6 (76), Enterococcus

faecium %4,1 (41), Escherichia coli %3,8 (38)
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bulundu. Gram pozitif bakterilerden en sik KNS
%82,4 (586/711), Gram negatif bakterilerden en
stk A. baumannii %36,9 (100/271) gériildi. iki yillik
degerlendirmemizdeki yillara gore kan kiiltiirlerinden
izole edilen mikroorganizma dagilimi Sekil 1’de
gosterilmistir.
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Sekil 1. Yillara gore kan kiiltiirlerinden izole edilen mikroorganizmalarin dagilimi

Metisilin direnci KNS’de %89,8, S. aureus’da
%57,1 oraninda bulundu. KNS ve S. aureus’da
vankomisin  duyarliigi  sirasiyla %95,6, %96,4

oraninda tespit edildi. KNS’de linezolid direnci %3,2
oraninda gortlurken, S. aureus’da linezolid direnci
saptanmadi. E. faecium’da vankomisin direnci %14,6
(6/41), linezolid direnci %7,3 oraninda goriilirken, E.
faecalis’te vankomisin direnci %7,7 (1/13), linezolid
direnci sirasiyla %7,7 idi. KNS’de 2020 yilinda 2019’a
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gore; siprofloksasin (p<0,0001), fusidik asit (p=0,001)
ve oksasilin (p<0,0001) anlamli oranda daha direncli;
(p=0,002)
bulundu. S. aureus’da 2020 yiinda penisilin anlamli
olarak daha direncli tespit edilirken (p=0,041), E.
faecium’da amikasin daha direncli olarak bulundu
(p<0,0001).
arasinda anlamli fark gozlenmedi (Tablo 1).

daptomisin ise daha duyarli olarak

Diger antibiyotiklerin  duyarliliklan
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E. coli’de ESBL pozitifligi %68,4, K. pneumoniae’de
%87’ydi. E. coli suslarina en etkili antibiyotikler
meropenem (%100), kolistin (%100), amikasin (%100),
tigesiklin (%94,7) iken, K. pneumoniae suslarina en
etkili antibiyotikler gentamisin (%53,2), amikasin
(%51,9), tigesiklin (%48,1) ve kolistin (%46,8)
olarak tespit edildi. Pseudomonas aeruginosa’ya
en etkili antibiyotikler kolistin (%100) ve amikasin
(%69,0) olurken, A. baumannii suslarina en etkili
antibiyotikler tigesiklin (%100) ve kolistin (%96)
olarak tespit edildi. A. baumannii’de 2020 yilinda
2019’a gore; amikasin anlamli oranda daha direncli
(p=0,04), K. pneumoniae’de tigesiklin daha direncli
(p=0,023); amikasin  (p=0,001), siprofloksasin
(p<0,0001), kolistin (p=0,036), gentamisin (p<0,0001),
meropenem (p=0,004), trimetoprim-sulfametaksazol
(p=0,001) daha duyarli olarak bulundu. E. coli ve P
aeruginosa’da iki yil arasinda antibiyotik duyarliliklan
acisindan anlamli fark gozlenmedi (Tablo 2).

Maya mantarlarindan en sik Candida parapsilosis
%63,6 (7/11) gorilurken Candida albicans %27,3
(3/11), Candida. kefyr %9,1 (1/11) oraninda bulundu.
Candida turlerinde flukonazole direnc tespit edilmedi.

TARTISMA

Kan dolasimi enfeksiyonlarinda en sik Gram pozitif
bakteriler goriilmektedir. Gram negatif patojenler
arasinda en yaygin izolatlar E. coli, K. pneumoniae,
A. baumannii ve P aeruginosa’dir. Candida tiirleri
YBU’de 6nemli bir rol oynar ve KDE vakalarinin %8-
15’ini olusturur (1). Yurt disinda 2015’te yapilan cok
merkezli bir calismada Gram negatif bakteriler %92,6,
Gram pozitif bakteriler %69,8 oraninda bulunmustur
(5). Hindistan’da 3. basamak bir hastanenin yogun
bakiminda yapilan baska bir calismada Gram pozitif
bakteriler %60,37, Gram negatif bakteriler %60,29,
mayalar ise %3,33 oraninda tespit edilmistir (6). Yurt
icinde yapilan farkli calismalarda kan kilturlerinden
elde edilen izolatlarda Gram pozitif bakteriler %54-
69, Gram negatif bakteriler %24-41, mayalar %1-10,6
oranlan arasinda bulunmustur (7-12). 2016 yilinda
yayinlanan Ulusal Antimikrobiyal Direng Surveyans
Sistemi (UAMDSS) raporunda kan ve BOS’tan elde
edilen izolatlar arasinda E. coli %23,8, E. faecalis+E.

Turk Hij Den Biyol Derg

faecium %18,9, K. pneumoniae 17,6, S. aureus
%15,5, A.  baumannii %15,1, P. aeruginosa %8,0,
S.  pneumoniae %1,1 oraninda oldugu belirtilmistir
(13). Calismamizda kan kiilturlerinden izole edilen
mikroorganizmalar arasinda; Gram pozitif bakteriler
%71,7, Gram negatif bakteriler %27,2, mayalar %1,1
oraninda tespit edildi. 2020 yilinda 2019’a gore
E. coli ve K. pneumoniae uremelerinde azalma
gozlendi. Candida spp. 2019’da tespit edilmezken,
2020 yilinda %2,2 oraninda bulundu. Yillar arasindaki
farklibiklarn; hastaneye yatan hastalarin altta yatan
hastaliklar1, operasyon Oykusiu, hastaneye yatis
oykusu, genis spektrumlu antibiyotik kullammi, total
parenteral nutrisyon kullammi, santral kateter varligi,
mekanik ventilasyon gibi risk faktorlerinin degiskenlik
gostermesinden kaynaklanabilecegi diistiniilmektedir.

Morbidite ve mortalitesinin yiiksek olmasi
nedeniyle metisiline direncli enfeksiyonlarin tespit
edilmesi onemlidir (7). Yurt disinda 2016’da yapilan
bir derlemede S. aureus izolatlar icin metisilin direng
oranlarinin farkli ulkeler arasinda %0-64,5 gibi genis
bir degiskenlik gosterdigi belirtilmistir (1). Ulkemizde
yapilan farkli calismalarda metisilin direnc oranlarn
KNS’lerde %54,9-89,7, S. aureus’da %18-%71,7
oranlarn arasinda tespit edilmistir (7-9,10,12-17).
2016 UAMDSS raporunda metisiline direncli S. aureus
oram %23,6, 2018 yiinda yayinlanan Central Asian
and Eastern European Surveillance of Antimicrobial
Resistance (CAESAR) raporunda ise %26 oraninda
bildirilmistir (13,18). Bizim calismamizda metisilin
direnci KNS’de %89,8, S. aureus’da %57,1; literatlirde
calismalardaki oranlar arasinda ancak ulusal verilerin
Ustinde tespit edildi. Calismammzda 2020 yilinda
2019’a gore, S. aureus’da metisilin direncinin
azaldigi ancak istatiksel olarak anlamli bir fark
olmadig1 goriildii. KNS’de 2020 yilinda 2019’a gore
siprofloksasin, fusidik asit ve oksasilin anlamli oranda
daha direncli; daptomisin ise daha duyarli olarak
bulundu. E. faecium’da ise amikasin daha direncli
olarak bulundu. Bu farkli oranlarin nedeninin; yatan
hasta profillerinin, uygulanan antibiyoterapilerin ve
yapilan invaziv islemlerin farkliigindan kaynaklandig
dusunilmektedir.

Calismamizda Enterococcus spp. Gram pozitif
bakteriler arasinda 2. siklikta tespit edildi. Tum
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diinyada oldugu gibi hastanemizde de &zellikle
enterokok turlerindeki glikopeptid direnci onemli bir
sorun teskil etmektedir. Calismamizda E. faecium’da
glikopeptid direnci %14,6 (6/41) oraninda gorilurken
E. faecalis’te %7,7 (1/13) oraninda tespit edildi.
Hindistan’da yogun bakim {nitelerinde yapilan
bir calismada Enterococcus turlerinde glikopeptid
direnci tespit edilmemistir (6). Ulkemizde yapilan
farkli calismalarda; E. faecalis suslanmin tamami
vankomisine duyarli bulunurken, E. faecium
%90,6 oraninda duyarli (8), Gaziantep’te yapilan
calismada Enterococcus tirlerinde glikopeptid direnci
saptanmamistir (12). Baska bir calismada Enterococcus
turleri icinde sadece bir izolatta (%1,73) glikopeptid
direnci bulunmustur (14). 2015’te yapilan bir
calismada enterokoklarda %5,4 oraninda vankomisin
direnci saptanirken (15), 2013’te yapilan bir calismada
ise, E. faecium tirlerinde %8,6 oraninda vankomisin
direncli oldugu bulunmustur (1). Bizim calismamizda
ozellikle E. faecium’daki glikopeptid direncinin
yiiksek olmasinin nedeninin, yogun bakim iinitelerinde
yatan hastalarin ek hastaliklarina, girisimsel islemlerin
sikligina, glikopeptid  kullanimimin  yogunluguna
bagli olabilecegi diistinlildii. Calismamizda; KNS’de
vankomisin duyarliligi %95,6 (560/586), S. aureus’da
%96,4 (27/28) oraninda bulundu. Baska calismalarda;
KNS ve S. aureus izolatlarinda glikopeptid direncine
rastlanmamistir (12,15,17). 2016 UAMDSS ve 2018
CAESAR raporunda S. aureus izolatlarinda glikopeptid
direnci tespit edilmemistir. (13,18) Ulkemizde
daha once yapilan calismalarda vankomisin direncli
S. aureus tespit edilememesi ve calismamzin
retrospektif olmasi nedeniyle vankomisin direncinin
konfirme edilememesi yanlis pozitiflik olabilecegini
dustindiirmektedir.

Yurt icinde yapilan baz1 calismalarda; ESBL
pozitiflik oranlan E. coli icin %10,0-%70,5 ve K.
pneumoniae icin %23,07-%93,3 gibi genis bir aralikta
bulunmustur (7-9,10-14). 2016 UAMDSS raporuna
gore ise; ESBL pozitifligi E. coli izolatlarinda %47,8
oraninda, K. pneumoniae izolatlarinda ise %58,0
oraninda bulunmustur (13). Bizim calismamizda;
E. coli’lde ESBL pozitifligi %68,4 (26/38), K.
pneumoniae’de %87 (67/77) olarak UAMDSS raporuna
gore yuksek oranda bulunmustur. Bunun nedeni;
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hastane floralarinin, yatan hastalarin ek hastaliklari
ve kliniklerinin, uygulanan antibiyoterapilerin ve
destek tedavilerinin farkliigina bagli olabilir. Yapilan
calismalarda; E. coli ve K. pneumoniae icin en etkili
antibiyotikler amikasin, gentamisin, meropenem,
imipenem, tigesiklin, kolistin olarak bildirilmistir
(8,10-14). 2016 UAMDSS ve 2018 CAESAR raporunda
E. coli ve K. pneumoniae icin karbapenemler,
amikasin ve gentamisin en etkili antibiyotik olarak
tespit edilmistir (13,18). Yapilan diger calismalarla
kiyaslandiginda calismamizda duyarli antibiyotikler
buyiik olclide ayn saptanmistir. Ayrica calismamizda;
2020 yilinda 2019’a gore K. pneumoniae’da
ESBL pozitifliginin ve amikasin, siprofloksasin,
kolistin, gentamisin, meropenem, trimetoprim-
sulfametaksazol direncinin azalmasi dikkat cekicidir.
Bu durumun bu donemde yatan hastalarin klinik
ozelliklerinin, uygulanan antibiyoterapilerin, diger
destek tedavilerinin ve yapilan invaziv islemlerin
farkliigindan kaynaklanabilecegi disiiniilmektedir.
Yapilan calismalarda P aeruginosa icin amikasin,
kolistin, gentamisin, karbapenemler; A. baumannii’de
ise tigesiklin, kolistin, trimetoprim-sulfametaksazol,
amikasin, gentamisin en etkili antibiyotikler olarak
bulunmustur (8,10-14). 2016 UAMDSS ve 2018
CAESAR raporunda ise P. aeruginosa icin seftazidim,
amikasin, gentamisin; A. baumannii icin  amikasin
ve gentamisin en duyarli antibiyotikler olarak tespit
edilmistir (13,18). Calismamizda P aeruginosa’ya
en etkili antibiyotikler kolistin, amikasin, gentamisin,
seftazidim; A. baumannii’de tigesiklin, kolistin,
amikasin, trimetoprim-sulfametaksazol olarak
bulundu. 2020 yiinda 2019’a gore, A. baumannii’de
amikasin anlamli oranda daha direncli bulunmustur.
P aeruginosa’da ise 2020 yiinda kinolonlar ve
aminoglikozid grubu antibiyotiklere kars1 direncin
azaldigi, karbapenemlere karsi direncin arttig1 tespit
edilmistir. Ancak istatiksel olarak anlamli bir fark
gorulememistir. Bu antibiyotik direnc oranlarinin
bilinmesi, hastalarimiza ampirik antibiyoterapi
baslarken daha dikkatli olmamiza ve baslangic
antibiyotik tedavisine yamt vermeyen hastalarda
antibiyotik revizyonu yaparken bu direnc oranlarini goz
oniine alarak degisiklik yapmamiza olanak saglamistir.
Candida spp, YBU vakalarinin  %8-15%ini



olusturmaktadir ~ (1). Ulkemizde vyapilan kan
kiltirlerinin bes yillik degerlendirmesinin yapildigi bir
calismada Candida turleri %6 oraninda bulunmustur.
Candida turlerinin arasinda C. albicans %53,6,
C. parapsilosis %18,1, C. tropicalis %9 oraninda
belirlenmistir (10). 2017°de yapilan bir calismada; kan
kulturlerinin %14,8’inde Candida turleri saptanmistir.
Bunlarin da %56,1’i C. parapsilosis, %31,7’si C.
albicans, %6,5’u C. glabrata, %4,1’i C. tropicalis,
%1,6’s1 C. pelliculosa olarak tammlanmistir (20).
Yedi yi1llik donemde kan kiilturlerinde Uireyen Candida
tuirlerinin degerlendirildigi bir calismada ise; 24709
kan kulturanin 119’unda (%0,48) Candida turleri tespit
edilmis; Candida tirleri icerisinde C. albicans %49,
C. parapsilosis %23, C. tropicalis %14, C. glabrata
%12 oramnda bulunmustur (21). Bizim calismamzda;
%1,1 (11/995) oraninda Candida tespit edildi. Candida
turleri icerisinde; C. parapsilosis %63,6 (7/11), C.
albicans %27,3 (3/11), C. kefyr %9,1 (1/11) oraninda
bulundu. Diger calismalara gore, calismamizda maya
mantarlar daha az oranda tespit edildi. Hastaneye
yatan hastalarin altta yatan hastaliklar, operasyon
oykusl, genis spektrumlu antibiyotik kullanimi, total
parenteral nutrisyon kullanimi, mekanik ventilasyon
gibi kandidemi icin risk faktorlerinin varlig1 bu oranlar
etkilemektedir.

Ulkemizde yapilan farkli calismalarda, kan kiiltiir
tremelerinde kontaminasyon olabilecegi belirtilmistir
(15,22,23). Calismamizin  retrospektif yapilmasi
nedeniyle hastalar klinik ve laboratuvar degerleriyle

ETIK KURUL ONAYI

birlikte degerlendirilemedigi icin yalanc1 pozitiflik
acisindan degerlendirilmemistir. Bu nedenle yapilan
diger calismalara gore ozellikle kontaminasyon
sayillabilecek  mikroorganizmalar  sayica fazla
bulunmustur. Calismamizdaki diger bir kisitliik, S.
aureus’da vankomisin direncinin dogrulanamamasiydi.
Ulusal verilerde S. aureus’da vankomisin direnci
bildirilmemistir. Calismamizda otomatize sistemden
elde edilen veride bir izolatta vankomisin direnci
tespit edilmisti. Ancak geriye doniik dogrulamasi
yapilamadigi icin sonucun yanlis pozitiflik olabilecegi
de unutulmamalidir. Calismamizda kolistin direnci
EUCAST  onerileri  dogrultusunda  mikrodilusyon
temelli otomatize sistem ile bakilmistir. Safligindan
stiphelenilen ornekler disinda test tekran veya baska
bir yontem ile dogrulamasi yapilmamistir.

Sonuc olarak; kan kiltirlerinden izole edilen
mikroorganizmalar ve antibiyotiklere  duyarlibk
oranlarn merkezlere ve zamana gore degiskenlik

gosterebilmektedir.  Klinisyenlere ampirik tedavi
protokollerinde yol gostermesi ve antibiyotik
revizyonlarni  yapilirken direnc profilini  bilmek

icin, ayrica merkezlerin kendi enfeksiyon kontrol
programlarinin ve akilc1 antibiyotik kullaniminin
etkinligini gorebilmek icin belirli zaman araliklarinda
kan kulturlerinden izole edilen mikroorganizmalarin
dagiimimi  ve antibiyotik duyarlilk paternini
gosteren calismalarin yapilmasinin  6nemli oldugu
dustnilmektedir.

*Bu calisma, Nigde Omer Halisdemir Universitesi Klinik Arastirmalar Etik Kurulu’nun onayi ile gerceklestirildi (Tarih:29.04.2021

ve Karar No: 54180).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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In vitro efficacy and field effectiveness of silica-based acaricide

against Dermanyssus gallinae

Nafiye KOC'

, Serpil NALBANTOGLU'

ABSTRACT

Objective: The poultry red mite, PRM,
Dermanyssus  gallinae (D. gallinae), is one of
poultry’s most important and common pests. Although
the presence of a variety of acaricides in control,
PRM continues to be frequently reported around
the world, owing to the developing resistance and
severe legislation prohibiting the use of chemicals.
Therefore, new and safe control approaches that do
not threaten animal and human health are required.
This study is aimed to determine the efficacy of a
natural silica-based product based on diatomaceous
earth (DE) in-vitro conditions and its combination with
locally applicated synthetic pyrethroids under field

conditions in commercial egg-laying henhouses.

Methods: Dermanyssus gallinae populations were
collected and transferred alive to the laboratory from
integrated cage poultry farms. The bioassays were
performed with the liquid formulation of silicon dioxide.
The LT, values were calculated by probit analysis
using PoloPlus-PC software. The field treatment was
conducted using the combination of silicon dioxide and
alpha-cypermethrin in two commercial poultry houses
with natural PRM infestation. After application, mites
were collected with PVC traps on different days. The

traps were individually packed and the number of mites

OZET

Amagc: Kirnmz1 kanatli akar1 (KKA), Dermanyssus
gallinae (D. gallinae), kanatli sektorinin en onemli
ve vyaygin goriilen ektoparazitlerinden biridir.
Miicadelesinde kullanilan cok sayida akarisit olmasina
ragmen gelisen direnc ve kimyasallarin kullanimin
yasaklayan mevzuat nedeniyle KKA enfestasyonu tiim
diinyada siklikla bildirilmeye devam etmektedir. Bu
nedenle insan ve hayvan sagligini tehdit etmeyen yeni
ve guvenli kontrol metotlarina ihtiyac duyulmaktadir.
Bu calismada, in vitro kosullarda dogal silika bazli
akarisitlerin etkinligini ve ticari yumurta tavugu
kiimeslerinde lokal olarak uygulanan sentetik
piretroidler ile kombinasyonunun etkinligini belirlemek

amaclanmistir.

Yontem: Dermanyssus gallinae populasyonlari,
kafesli, ticari yumurta tavugu kiimeslerinden toplanmis
ve canli olarak laboratuvara getirilmistir. Laboratuvar
denemeleri sivi formilasyon haline getirilen silikon
dioksit ile gerceklestirilmistir. LT, degerleri PoloPlus-PC
programi kullanilarak probit analizi ile belirlenmistir.
Saha uygulamasi, dogal olarak KKA enfestasyonu bulunan
iki ticari kimeste silikon dioksit ve alfa-sipermetrin
kombinasyonu kullanilarak yiritilmustir. Uygulama
sonrasi belirli guinlerde kurulan PVC tuzaklar ile akarlar

toplanmistir. Bireysel olarak paketlenip laboratuvara
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was counted under a stereo microscope in the laboratory.
The efficiency of the application was then determined

by counting the mites under a stereomicroscope.

Results:  In laboratory conditions, DE active
substance at the concentration of 320 mg/dish
eventually reach 100% mortality of D. gallinae and the
mean LT, values were determined as 26.42+0.57 h. The
combination of silicon dioxide and alpha-cypermethrin
in field conditions was found to be highly effective in
reducing the number of PRMs and its effects lasted for

four months following treatment.

Conclusion: These results suggest that DE might
offer an environmentally-friendy alternative in PRM
control on its own or in combination with widely used

synthetic pyrethroids.

Key Words: Dermanyssus gallinae, The poultry red

mite, silicon dioxide, management

getirilen tuzaklar stereo mikroskop altinda incelenmis
ve icerisinde bulunan akarlanin sayimlan yapilarak

uygulamanin etkinligi takip edilmistir.

Bulgular: Laboratuvar kosullarinda 320 mg/petri
konsantrasyonunda kullanilan silikon dioksit, D. gallinae
tzerinde %100 olum oranmi olusturmus ve ortalama
LT,, degeri 26.42 + 0.57 s olarak hesaplanmstir. Saha
kosullarinda ise silikon dioksit ve alfa-sipermetrin
kombinasyonunun KKA sayisin1 azaltmada oldukca etkin
oldugu ve etkisinin uygulamay takiben dort ay siirdiigii
tespit edilmistir.

Sonug: Laboratuvar kosullarinda uygulanan dogal
silikon dioksit ve kiimeslerde lokal olarak uygulanan
piretroid ile kombinasyonlarinin, D. gallinae’yi kontrol

etmek icin etkili bir secenek olabilecegi goriilmiistiir.

Anahtar Kelimeler: Dermanyssus gallinae, kirmizi

kanatli akan, silikon dioksit, miicadele

INTRODUCTION

The ectoparasite, poultry red mite (PRM),
Dermanyssus gallinae (De Geer, 1778) has a global
distribution with a prevalence rate of over 80% among
European layer farms (1), including Turkey (2, 3). It
is known as one of the most harmful blood-sucking
ectoparasites and its infestation causes significant
welfare problems, both directly and indirectly through
its role as a vector of infectious disease-causing
pathogens (4-6) as well as great economic losses,
notably in the egg-laying industry (7), amounting to
231 million euros in Europe (8).

The control of the PRM is primarily based on
chemical methods, many of which are not safe for hens,
humans, and ecosystems (9, 10). Organophosphates,
amidines, carbamates, isoxazolines, and synthetic
pyrethroids are still routinely used for the management
of D. gallinae in egg-laying farms (7, 11). However, the
strict legislations about residues threatening human
health on products and the increasingly developing
resistance causing failure in control, conclude a
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discouraging effect for the farmers to avoid chemical
strategies (9, 12, 13).

Because of the above-mentioned reasons, new and
safer control methods such as vaccination, predatory
mites, entomopathogenic fungus, essential oils,
and organic acids are required (14, 10). Silica-based
products containing silicon dioxide (Si0,) constitute
one of the remaining control options against
arthropod pests (15). Silica’s acaricidal effects have
been attributed to a variety of mechanisms, including
affecting the digestive system, blocking the stigmas
and trachea, absorbing lipids in the cuticle, and
destroying the protective waxy barrier (16). Therefore,
the arthropods could not able to develop resistance
to such products (17). The impact of these products
varies depending on the silica quality, its ability to
hold water, environmental factors, and the degree of
bonding to the treated surfaces (14, 18). Studies have
shown that silica products, both in liquid and powder
form, have been proven to have a substantial acaricidal
effect. Additionally, the acaricidal effect also was
reported both in natural (diatomaceous earth (DE))



and synthetic (amorphous) silica products (15). That’s
why silica and its combinations have a lot of promise
for future non-chemical D. gallinae management.

The present study aimed to determine the
performance of a natural silica-based product based on
DE in-vitro conditions and to indicate the effectiveness
of silica combined with topical application of synthetic
pyrethroids to cage equipment under field conditions
in commercial egg-laying henhouses.

MATERIAL and METHOD

Dermanyssus gallinae populations were collected
from integrated cage poultry farms located in Turkey.
The sampled mites were subsequently transferred
to the laboratory for the experiment in nylon bags
containing a paper towel to reduce the humidity inside
and allow hiding places for the mites. Totally, the
experiments were performed with three replicates, on
three different D. gallinae populations.

Bioassays

The experiments were conducted under controlled
climatic conditions (25+1 °C, 65-70% relative humidity,
16:8 h light-dark photoperiod). For the bioassays,
semi-engorged adult female mites were separated and
housed in laboratory conditions for 48 hours before
being analyzed. All bioassays were performed with
mites on filter paper (surface area: 16cm?) found in
glass petri dishes (diameter: 9 cm).

A commercial formulation of silica including 100%
diatomaceous earth as an active ingredient was used
in the experiments. The powdery test substances were
combined with distilled water to prepare the fluid
products. The mixtures were taken for bioassays onto
filter paper that was placed in petri dishes. The active
substance was 320 mg/dish. Subsequently, the edges
of the filter paper were covered with the glue trap in
order to prevent mites from escaping the experimental
area. Then, 30 adult female mites were transferred
onto the filter paper. Mortality was recorded at least
twice until all mites died and mites that could not move
when touched with a fine brush were deemed dead.
The control groups were sprayed with distilled water,

and the controls’ mortality rates were consistently less
than 10%. Lethal Time (LT), LT, values, and their 95%
confidence limits were determined by probit analysis
using PoloPlus-PC (LeOra, Software, Berkeley, CA,
USA). The results have been considered significantly
different (p>0.05) if the confidence limits did not
overlap (19).

Field Trial

The treatment was performed at two commercial
poultry houses with a spontaneous PRM infestation
history. The houses had cage systems containing
120.000 egg-laying hens. During the field treatment,
the temperature and relative humidity of the poultry
houses were recorded as 21°C and 53%, respectively.

Liquid preparation of Silicon dioxide was applied
to whole henhouses at the recommended dose (20 gr/
m?). The pyrethroid, alpha-cypermethrin, was also
performed exclusively in the gap found in the cage rows
without contacting hens to prevent leaving residues
in eggs or tissues. Before the treatment, the number
of mites was first determined using PVC (polyvinyl
chloride) traps as described in Ko¢ and Nalbantoglu,
(2021). The mite counts were also recorded after 7,
30, 60, and 90 days of applications. After 48h of each
trap being placed, the traps were kept separate in
plastic bags, then delivered to the laboratory to be
counted for D. gallinae.

RESULTS

Bioassays

The results of the bioassays are presented in Table
1. The LT,, values of PRM1, PRM2, and PRM3 were
detected as 25.95, 26.1, and 27.23, respectively. Mite
mortality reached 100% within 48h after treatment
under laboratory conditions.

Field Trial

During the treatment period of four months,
a similar effect on the PRM population under field
conditions was observed in two different henhouses
(Figure 1). The combination of silicon dioxide and
alpha-cypermethrin was found to be highly effective
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for reducing the number of PRMs during the first two
weeks post spraying. In the second week, following
the treatment, the average number of PRM were
260 and 480 for Cage1 and Cage2, respectively. In
addition, an increase in the mite number was detected
in the second month and it was recorded that the

treatment was required after about four months. As
a result of multi-residue analysis performed routinely,
alpha-cypermethrin residues were not detected in
egg samples (personal communications with the
henhouses’ official veterinarian).

Table 1. LT, values of silicon dioxide in field-collected populations of Dermanyssus gallinae (determined by probit analysis)

Populations LT, (h) (95% CL) Slope + SE chi? p

PRM1 25.95 (21.148-31.120) 3.597+0.511 8.9645 0.2552
PRM2 26.1 (21.003- 31.490) 3.941+0.537 10.524 0.1607
PRM3 27.23 (22.410- 32.344) 4.079+0.550 8.9894 0.2534
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Figure 1. FThe effect of silicon dioxide and alpha-cypermethrin treatment over time on the presence of Dermanyssus

gallinae in henhouses

DISCUSSION

Chemical pesticides are indeed considered to be
the quickest and easiest tools to control the poultry red
mites in henhouses. However, developing resistance
against synthetic acaricides (12, 13) and chemical
residue found in poultry products (9, 20) leads to failure
in the control of mites and therefore, D. gallinae will
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become a growing threat to global egg production.
As a result, more effective and safer approaches for
controlling PRM are necessary. This study investigated
the efficacy of anaturalsilica-based productin-vitroand
in the field when combined with synthetic pyrethroid.

The result of bioassays showed that PRM mortality
reached 100% within 48h after treatment at the
recommended dose and the mean LT, values were



determined as 26.42+0.57 on adult mites. The
other experimental studies using similar silica-
based products reported high LT, values, 31.7 and
34.9 at 25 °C, with 80% relative humidity (21). This
can be explained by the effect of the humidity
difference. Because the efficacy of silicas is inversely
associated with relative humidity. These silicas lose
their potency at greater relative humidities (16,
18, 22). Besides adults, silica-based products can
affect all developmental stages of mites. Although
its effect on eggs is controversial, the hatched larva
died one hour after coming into contact with silica.
Therefore, the larvae could be considered to be more
sensitive than eggs. On the other hand, a significant
difference between the larvae and adult mortality
when treated with silica was not observed (18).

In the field experiment, a gradual reduction in
the mites populations over time was detected in
accordance with Alves et al., (2020), which applied
liquid silica followed by mechanical cleaning. A
previous study reported a 53.5% reduction rate 14
days after silica application in field conditions (23),
whereas an approximately 95% decrease in the
number of mites was detected on the 14th day in
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Tiiberkiiloz tanisinda LED floresan mikroskopi performansinin
degerlendirilmesi

Gizem ERDAL'’

, Siiheyla SURUCUOGLU?

, Nuri OzKUTUK?

OZET

Amag: Bu arastirmanin amaci akciger tiiberkiilozu
kuskusu olan hastalarin solunum vyolu orneklerinin
mikroskobik incelemesinde LED floresan mikroskopi (LED
FM) ile Ehrlich Ziehl Neelsen (EZN) boyama yontemini

karsilastirmak ve LED FM’nin performansini arastirmaktir.

Yontem: Arastirmada Subat 2018-Aralik 2019
doneminde akciger tiiberkiilozu 6n tanili hastalardan
alinan solunum yolu ornekleri incelenmistir. NALC-NaOH
yontemi ile islenen orneklerden iki adet yayma preparat
hazirlanmis ve preparatlar iki okuyucu tarafindan
kor olarak hem EZN hem de LED FM ile incelenmistir.
Performans kaltur

degerlendirmesinde sonuglan

referans alinmistir.

Bulgular: Arastirmada 1499 solunum yolu Grnegi

degerlendirilmistir.  Orneklerin  134’tiniin ~ (%8.9)
kulturinde mikobakteri uUremistir. LED FM’nin
duyarliign  %64.2 (%95 giiven araliginda %61.8-

%64.4), ozgullugl %96 (%95 gliven araliginda %95,7-
%96.3), pozitif prediktif degeri %61.4 ve negatif
prediktif degeri %96.5 bulunmustur. EZN yonteminin

ABSTRACT

Objective: The aim of the study is to compare of
the results of LED fluorescent microscopy (LED FM) and
Ehrlich Ziehl Neelsen (EZN) staining in the examination
of the respiratory specimens and to evaluate the

performance of LED fluorescent microscopy with culture.

Methods: In the study, the respiratory specimens
obtained from patients prediagnosed with pulmonary
tuberculosis were examined in the Tuberculosis Laboratory
of Manisa Celal Bayar University Hafsa Sultan Hospital
between February 2018 and November 2019. Two smears
from each specimen processed with NALC-NaOH method
were prepared and they were evaluated both EZN and LED
FM by blind readers. The results of culture were used as

reference for determination of the performance of LED FM.

Results: In the study 1499 respiratory specimens
were evaluated with LED FM. Mycobacteria were grown
in the culture of 134 specimens (8.9%). The sensitivity,
specificity,
predictive value of LED FM were found as 64.2% (95%
Gl, 61.8%-64.4%), 96% (95%Gl, 95.7%-96.3%), 61.4% and

positive predictive value, and negative
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duyarliligi ise %51.5 (%95 gliven araliginda %49-%54),
ozgulligl %99.9 (%95 giiven araliginda %99.7-%99.9),
pozitif prediktif degeri %97.2 ve negatif prediktif
degeri %95.4’tur. Ancak LED FM’de yayma siipheli,
kultur negatif (54/1365) sonuclar EZN’den (0/1365)
anlamli olarak yiiksek bulunmustur (p=0.00). Bunun
nedeninin okuyucularin deneyim eksikligine baglh
oldugu dustinilmiistiir. LED FM inceleme siiresi %69
zaman tasarrufu saglanmistir. Okuyucular arasindaki
uyum iyi derecede bulunmus (Kappa degeri 0.71)
ve okuyuculara uygulanan degerlendirme formu
sonucu rutin incelemede LED FM tercih edilebilecegi

belirlenmistir.

Sonug: LED FM’nin duyarliigt EZN’den %12.7

daha vyiiksek bulunmustur. Ancak yanlis pozitif
sonuc oraninin yiiksek olmasi nedeni ile LED FM’nin
okuyuculara gerekli egitim verildikten sonra kullanima
girmesi gereklidir. LED FM’nin ilkemizde buyik olcekli
laboratuvarlarda kullanilmasinin maliyet etkin olacagi

disunulmustar.

Anahtar Kelimeler: Tiiberkiiloz, tani, LED floresan
mikroskopi, florokrom boyama, karbol fuksin boyama,
kiiltur

96.5%, respectively. The sensitivity, specificity, positive
and negative predictive values of EZN were also found as
51.5% (95% Gl, 49%-54%), 99.9% (95% Gl, 99.7%-99.9%),
97.2% and 95.4%, respectively. However, smear scarce-
culture negative results (54/1365) with LED FM were
obtained significantly higher than the results with EZN
(0/1365, p=0.000). The reason of this was thought to
be due to the lack of the experience of the readers.
The reading time of LED FM was 69% time saving. The
consistency between the readers was found to be good
(Kappa value=0.71) and it was determined that LED FM
could be preferred in routine examination as a result of

the survey conducted to the readers.

Conclusion: The sensitivity of LED FM was found
12.7% higher than the sensitivity of EZN. However,
because of the high rate of false positive results, the
introduction of LED-FM should be accompanied by
appropriate training of the readers. It is also thought
that the use of LED FM will be cost-effective in large-

scale laboratories in our country.

Words: LED

fluorescence microscopy, fluorochrome staining, carbol

Key Tuberculosis, diagnosis,

fuchsin staining, culture

GIRIS

Tuberkiiloz (TB),
antitiiberkiiloz ilaglara ragmen giiniimiizde ilk 10 6lim

yeni tam yontemleri ve
nedeninden biridir (1). Onlenebilir ve tedavi edilebilir
bir hastalik olmakla birlikte, her yil milyonlarca insan
tliberkiilozdan hayatin1 kaybetmektedir. Hastaligin
yayiliminin onlenmesi ve tedavi basarisi icin hastalik
etkeni olan Mycobacterium  tuberculosis’in kisa
surede tamimlanmasi gereklidir. Tuberkuloz tanisinda
altin standart yontem kiilturdir. Fakat kiltiir zaman
alic1 bir yontemdir. Bu nedenle akciger tuberkiilozu
tanisinda balgamin mikroskobik incelemesi hizli, kolay

ve ucuz bir yontem olarak tiim diinyada gecerliligini

Turk Hij Den Biyol Derg

Mikroskobik
laboratuvar tanisinin yani sira bulastinci hastalarin

korumaktadir. inceleme tiberkiilozun

saptanmasinda ve tedavinin etkinliginin izlenmesinde
Mikroskobik
askin suredir kullanilmakta

de onemli bir yol gostericidir (2).
incelemede yuz yil
olan karbol fuksin boyama yonteminin ozgilligu
yliksek (%95) olmakla birlikte duyarliigi %22-78
arasinda degismektedir (3). Mikroskopinin duyarliligi
cesitli faktorlerden etkilenir. Hastaligin siddeti,
ornek tipi, ornek toplama kalitesi, ornekteki basil
sayisi, Oornek isleme yontemi, boyama yontemi ve
incelemenin kalitesi bu faktorler arasindadir. Negatif
sonuc vermek icin 1s1tk mikroskobunda en az 300

alan incelenmelidir. Bu nedenle dogru yapildiginda



karbol fuksin boyama yontemi zaman alici ve is
yikind artincidir. Diger bir boyama yontemi ise
floresan mikroskoplarin kullanildig florokrom boyama
yontemidir (3). Bu yontemde koyu zeminde floresans
veren basillerin saptanmasi daha kolay oldugundan
daha dusiik bliyutmede tarama yapilabilir. Boylelikle
karbol fuksin boyama yontemine gore daha az sayida
alan daha kisa siirede taranabilir. Yapilan calismalarda
florokrom boyama yonteminin karbol fuksin boyama
yonteminden %10 daha duyarli oldugu, 6zgilliiklerinin
ise benzer oldugu bildirilmistir (4). Bu nedenle
ozellikle yiiksek insidansl Ulkelerde ve is yiki yiiksek
olan laboratuvarlarda florokrom boyama yonteminin
onerilmektedir.

kullanilmasi Ancak bu yontemin

bazi dezavantajlari vardir; floresan mikroskoplar
pahalidir, bakimlar1 zordur, karanlik oda gerektirir,
aydinlatmada kullanilan civa buharli lambalar kisa
omurlu ve toksiktir. Floresan mikroskoba alternatif
(LED)

mikroskoplar ise floresan mikroskoplara oranla daha

olarak gelistirilen Light emitting diodes
ekonomik, daha disiik bakim gereksinimi olan, daha
az elektrik harcayan ve pille calisabilen cihazlardir.
LED ampullerin yar1 omrid uzundur ve ultraviyole
151k Uretmez. Aymi zamanda inceleme icin karanlik
oda gerekmez (4). Ancak inorganik materyallerin
florokrom boya ile boyanma olasilig1 nedeni ile yalanci
pozitiflikler gorilebilir.

Saglik Orgiiti  (DSO) 2011
floresan mikroskop kullanan laboratuvarlarda LED

Diinya yiinda

mikroskoplarin  kullanimina  gecilmesini  oneren

bir politika yayinlamistir (4). Bu politikada 151k
mikroskobu kullanan laboratuvarlar icin de asamali
olarak LED mikroskoplara gecilmesi onerilmistir.
Bu onerilere ragmen LED mikroskoplarin kullanimi
151tk mikroskoplarn  veya konvansiyonel floresan
mikroskoplar kadar yaygin degildir. Dinyada LED
mikroskoplarin rutin kullanimina dair veriler sinirtidir.
Ulkemizde Tiirkiye Halk Sagligi Kurumu Mikrobiyoloji
Referans Laboratuvari Daire Baskanligi tarafindan
uygulanan bir ankete gore ise 2013 yilinda mikroskobik
inceleme yapan 385 laboratuvardan sadece ikisinde

LED floresan mikroskop kullanildig1 bildirilmistir (5).

akciger tiiberkilozu

kuskusu olan hastalarin solunum yolu orneklerinin

Bu arastirmanmin amaci
mikroskobik incelemesinde LED floresan mikroskopi
ile EZN boyama yontemini karsilastirmak ve LED
floresan mikroskopinin performansini arastirmaktir.

GEREC ve YONTEM

Bu arastirma Manisa Celal Bayar Universitesi
Tip Fakiltesi Hafsa Sultan Hastanesi Tuberkiiloz
Laboratuvari’nda Subat 2018-Aralik 2019 tarihleri
arasinda yurutulmustur.

Arastirmada TB on tanisi ile mikobakteriyolojik
inceleme istenen hastalarin balgam ve bronkoalveolar
(BAL) gibi
incelenmistir. Solunum yolu dis1 ornekler, aclik mide

lavaj sivisi solunum yolu ornekleri

sivist ornekleri, kulturu yapilmamis ornekler, kulturu

kontamine olan ornekler veya tedavi altindaki
hastalarin ornekleri arastirmaya dahil edilmemistir.
Orneklerin  islenmesinde  NALC-NaOH  yontemi

kullamlmistir. islenmis 6rneklerin siispansiyonlarindan
biri rutin EZN boyama, digeri florokrom boyama
(Auramine-O) yontemi ile incelenmek uzere ikiser
tane yayma preparat hazirlanmistir. EZN boya, karbol
fuksin cozeltisi, asit alkol ve metilen mavisi cozeltisi
ile, florokrom boya ise auramine O, asit alkol ve
potasyum permanganat ile Ulusal Tiberkiiloz Tani
Rehberi’nde tamimlandigi sekilde hazirlanmis ve
uygulanmistir (6). Laboratuvarimizda ic ve dis kalite
kontrol uygulamalan stirdurilmektedir.

Arastirma baslamadan oOnce laboratuvarda rutin
hizmet vermekte olan iki teknisyen ve calisma
ekibinde yer alan arastirma gorevlisi, iki hafta sure
ile LED-FM kullanim ve florokrom boyali preparatlarin
degerlendirilmesi konusunda egitim almistir. Bir
teknisyen preparatlan hazirlamis ve boyamis, ikinci
teknisyen ve arastirma gorevlisi boyali preparatlan
degerlendirmistir. Preparatlara hasta ismi yazilmamis,
numaralandinlmistir. Boyali preparatlar OLYMPUS
CX43RF (SN MA1657, Japonya) LED floresan atagmanli

mikroskopta x40 objektif ile cift kor olarak okunmustur.
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Preparatlar negatif olarak raporlanmadan once x400
buylitmede en az 70 mikroskobik alan taranmistir.
Aydinlik bir odada yapilan degerlendirmede yesil-san,
duz veya hafif kivrik, tek tek veya kumeler halinde
basiller aranmistir. Preparatlarin degerlendirilmesi
yar kantitatif olarak yapilmistir (6). Calismada
LED FM yonteminde iki ayrn okuyucu oldugu icin,
bakida pozitif ve/veya yiiksek olan deger LED FM
sonucu olarak kabul edilmistir. Ayrica her lam
icin okumanin baslangici ve bitisi arasindaki sire
arastirma ekibi disindaki bir teknisyen tarafindan
kronometre ile kaydedilmistir. islenmis 6rnekler hem
kat1 hem sivi besiyerine ekilmistir. Kat1 kultir icin
Lowenstein-Jensen besiyeri (BD, BBL) siv1 kultur icin
otomatize sistemlerden BD BACTEC MGIT 960 sistemi
kullamlmistir. Tuberkiloz basillerinin tammlanmasi
icin BD MGIT TBc Tamimlama Testi (TBc ID, BD)
kullamlmistir.  Arastirma sonunda teknisyenlerin
LED floresan mikroskobik incelemeye uyumlarinin

sorgulanmasi icin bir anket uygulanmistir.
istatistiksel degerlendirme

istatistiksel degerlendirme icin SPSS 21.0 paket
programi (SPSS Inc, Chicago, USA) kullanilmistir.
Kategorik degiskenler say1 ve yiizde ile, siirekli
degiskenler ortalama ve standart sapma ile
sunulmustur. Kategorik degiskenlerdeki farkliliklar
Pierson ki-kare testi ile, sayisal degiskenlerdeki

farkliliklar Mann-Whitney U testi ile belirlenmistir.

iki mikroskobik inceleme yontemi arasindaki uyum
kappa degerleri belirlenerek incelenmistir. Kappa
degeri >0.75 mikemmel uyum, 0.40-0.75 orta-iyi
uyum ve <0.40 dusiik uyum olarak degerlendirilmistir.
istatistiksel degerlendirmede p<0.05 anlamli kabul
edilmistir.

Bu calisma, Manisa Celal Bayar Universitesi Tip
Fakiiltesi Dekanlig1 Saglik Bilimleri Etik Kurulu’nun
onayi ile gerceklestirildi (Tarih:26.10.2017 ve Karar
No: 20.478.486).

BULGULAR

Arastirmaya Subat 2018-Aralik 2019 doneminde
akciger tliberkiilozu 6n tamisi ile mikobakteriyolojik
inceleme icin gonderilen 1101’i (%73.4) balgam,
392’si BAL (%26.2), altis1 (%0.4) endotrakeal aspirat
(ETA) olmak lzere toplam 1499 hasta Ornegi
degerlendirilmistir.

incelenen 1499 6rnegin 71 (%4.7)’i EZN boyama
yontemiile, 140 (%9.3)’1LED FMile pozitif saptanmistir.
Orneklerin 134 (%8.9)’iinde siv1 veya kat1 kiiltiirden
en az birinde kiiltirde lireme saptanmistir. Kiiltlirde
ureyen 134 mikobakterinin 36 (%26.9)’s1 tiberkuloz
dis1 mikobakteri olarak tammlanmistir. Tuberkiloz
dis1 mikobakteri Ureyen orneklerin 21’i balgam, 15’
BAL'dir (Tablo 1).

Tablo 1. Klinik 6rneklerin mikroskobik inceleme ve kultur sonuclarr®

EZN LED FM Kiiltiir
Negatif Pozitif Negatif Pozitif Negatif Pozitif
Ornek (n)
Say1 % Say1 % Say1 % Say1 % Say1 % Say1 %
Balgam (1101) 1055 95.8 46 4.2 1021 92.7 80 7.3 1021 92.7 80 7.3
Bronkoalveolar lavaj 358 939 24 41 333 849 59 151 339 8.5 53  13.5
sivisi (392)
(E:)d“rakea' LG T 8.3 1 167 5 83 1 167
Toplam (1499) 1428 95.3 71 4.7 1359 90.7 140 9.3 1365 91.1 134 8.9

*Satir yuzdeleri alinmistir.
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Kiltirde Ureme olan 134 ornegin EZN boyama
yontemiyle bakisinda; 69 (%51.5)’u pozitif, 65
(%48.5)’i Kultdr
referans olarak alindiginda EZN boyama yonteminin

negatif saptanmistir. sonuclar

duyarliigr %51.5 (%95 giiven araliginda %49-%54),
ozgillugl %99.9 (%95 giiven araliginda %99.7-%99.9),
pozitif prediktif degeri (PPD) %97.2, negatif prediktif
degeri (NPD) %95.4 olarak hesaplanmistir (Tablo 2).

Tablo 2. EZN boyama ve kiiltiir sonuglarinin karsilastirilmasi

Kultir negatif Kultir pozitif Toplam
ean Say1 % Say1 % Say1 %
Negatif 1363 %99.9 65 %48.5 1428  %95.3

Pozitif 2 %0.1 69 %51.5 71 %4.7
Siipheli pozitif 0 2 2
1+ 0 28 28
2+ 2 18 20
3+ 0 10 10
4+ 0 11 11
Toplam 1365 %100 134 %100 1499 %100

Kiltlirde Greme olan 134 6rnegin LED FM ile 86
(%64.2)’s1 pozitif, 48 (%35.8)’i negatif saptanmistir.
LED FM sonucu siipheli pozitif olan 52 ornegin ve 2+
olan iki Ornegin kiltiirlinde ise lireme olmamistir.
Kiiltiir sonuglarina gére LED FM’nin duyarliligi %64.2

Tablo 3. LED FM ve kultir sonuclarinin karsilastirilmasi

(%95 giiven araliginda %61.8-%64.4), ozgilligu %96
(%95 giiven araliginda %95.7-%96.3), PPD %61.4, NPD
%96.5 olarak hesaplanmistir (Tablo 3). Tablo 4’te her
iki mikroskobik inceleme yonteminin performans
degerleri gosterilmistir.

Kultur negatif Kultir pozitif Toplam
LED FM
Say1 % Say1 % Sayi %
Negatif 1311 %96 48 %35.8 1359 %90.7
Pozitif 54 %4 86 %64.2 140 %9.3
Suipheli pozitif 52 16 68
1+ 0 25 25
2+ 2 19 21
3+ 0 9 9
4+ 0 17 17
Toplam 1365 %100 134 %100 1499 %100

626
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Tablo 4. EZN boyama ve LED FM’nin performans degerlerinin karsilastirilmasi

EZN LED FM
Duyarlilik %51.5 %64.2
Ozgiilliik %99.9 %96.0
PPD %97.2 %61.4
NPD %95.4 %96.5

LED FMile EZN sonuclar arasinda uyum iyi diizeyde
(Kappa degeri 0.63, p=0.000) bulunmustur. iki LED
FM okuyucusunun sonuclar arasinda da iyi diizeyde
uyum (Kappa degeri 0.71, p=0.000) gozlenmekle
birlikte okuyuculardan birincisinin ortalama okuma
stiresi 104.5 + 35.6 saniye, ikincisinin ortalama okuma
siiresi ise 83.0 + 25.7 saniye olarak hesaplanmstir. iki
okuma suresi arasindaki fark istatiksel olarak anlamli
bulunmustur (p=0.01). Ortalama okuma sireleri
EZN icin 300 saniye, LED FM icin 94 saniye olarak
hesaplanmistir. LED FM, 151k mikroskobu ile okuma
sliresine oranla %69 zaman tasarrufu saglanmistir.

Arastirmanin sonunda her iki okuyucu da floresan
boyama yonteminin EZN boyama yontemine gore
daha kolay oldugunu, LED FM ile incelemede alan
bulmanin ve okumanin daha kolay ve hizli oldugunu
ve mikroskopi yontemlerinden birini tercih edecek
olsalar LED FM’yi tercih edeceklerini belirtmislerdir.

TARTISMA

Diinya Saglik Orgiitii tarafindan 2009 yilinda LED
FM’nin tiiberkiiloz tamisinda giivenilirligiarastirilmisve
kiltir referans yontem olarak alindiginda LED FM’nin
duyarliigr %84, ozgilliigli %98 olarak belirlenmistir
(4). LED FM, EZN mikroskobi ile kiyaslandiginda
ozgulliikkte herhangi bir azalma olmadan duyarlilikta
ortalama %6’lk bir artis gorulmustur. Ayrica LED FM
ile yapilan incelemenin EZN’ye gore %50 daha kisa
slirede tamamlandig1 belirtilmistir. Bu sonuclarin
ardindan DSO 2011 yilinda LED FM kullanimina iliskin
bir politika yayinlamistir (4). Bu politikada LED FM’nin
konvansiyonel floresan mikroskopinin yerini almasi
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onerilmis ve LED FM’nin EZN boyali mikroskobik
incelemeye alternatif olabilecegi bildirilmistir.
Arastirmamizda LED FM, EZN boyama yontemine
oranla %12.7 daha duyarli bulunmustur. Ozgiilligi
ise %3.9 daha dusuktir. Yapilan calismalarda da
LED FM’nin duyarliigi EZN’ye gore daha yiiksek
bulunmustur. Bu konuda yapilan bir meta-analizde
2000-2014 yillarn arasinda yayinlanan 12 calisma
degerlendirmeye alinmis ve LED FM’nin havuzlanmis
duyarliik degeri %66.9, ozgiilliik degeri %96.1 olarak
bulunmustur (7). Floresan mikroskopi yontemlerinde
duyarliigin daha yilksek olmasimin bir nedeni
mikobakterilerin hiicre duvarinda yer alan mikolik
asitin karbol fuksine oranla florokrom boyalar1 daha
iyi absorbe etmesi, bu nedenle hasar gormis basiller
dahil daha fazla sayida basilin boyanabilmesidir.
Duyarliigr artiran bir baska neden ise, LED FM’de
basillerin parlak goriinimiinden dolay1 teknisyenlerin
daha c¢ok basili gorip tamyabilmeleridir (8).
Konvansiyonel floresan mikroskopi, LED FM, ve EZN
boyama yontemlerini karsilastiran ilk calisma ise 2008
yiinda yayinlanmistir (9). Bu arastirmada toplam
221 balgam 6rnegi degerlendirilmistir. Orneklerin
%16’sinda kulturde ureme olmustur. LED FM’nin
duyarliigr %84.7, ozgiilligli %98.9, konvansiyonel
floresan mikroskopinin duyarliigi %73.6, 6zgulligu
%99.8, EZN boyamanin duyarliligi %61.1 ve 6zgulligu
%98.9 olarak bulunmustur. Ayrica LED FM ile
%61 zaman tasarrufu saglandig1 bildirilmistir. Bu
calismanin ardindan ozellikle olgu yuki yiksek olan,
direnc sorunu yasanan ve HIV ile komorbid olgularin
fazla oldugu Afrika ulkeleri, Hindistan, Cin, Etiyopya
gibi Asya ulkelerinden arastirmalar bildirilmistir. Olgu



yuku enyuksek tlkeler arasinda olan Hindistan‘da 2012
yilinda Ulusal Tiiberkiiloz Kontrol Programi geregi 200
mikroskopi laboratuvarinda LED FM’ye gecilmistir.
Bir yil icinde TB 6on tamli hastalarda EZN pozitifligi

oraninda degisiklik olmazken LED FM pozitifliginde
%30 artis gozlenmistir (10). Bu arastirmalardan

bazilarinin sonuclari Tablo 5’te 6zetlenmistir.

Tablo 5. LED FM ve EZN boyama yontemlerinin baz1 calismalardan elde edilen performans degerleri

LED FM EZN

Arastirma (referans) Ornek Duyarhlik  Ozgiillik  Duyarhhk  Ozgiilliik
Uganda (11) 1394 balgam %67.9-71.7  9%95.3-99.2 %62.3 %98.4
Banglades (12) 150 balgam %95.3 %94.1 %56.1 %97 .6
Uganda (13) 233 balgam %64.0 %97.0 %56.0 %97.0
Giiney Afrika (14) 354 balgam %46.0 %39.0

Hindistan (15) 200 balgam %83.1 %82.4 %81.6 %83.5
Endonezya (16) 660 balgam %75.5 %90 %54.9 %96.6
Arjantin (17) 6968 solunum drnegi %87.7 %99.9 %76.3 %99.9
Etiyopya (18) 346 balgam %71.8 %44.5

Manisa (2020), Tirkiye 1499 solunum Grnegi %64.2 %96.0 %51.5 %99.9

Buna karsin LED FM’nin EZN ile incelemeye gore
tantya katkisimin olmadigin1 bildiren calismalar da
vardir (19). Ruanda’da yapilan bir arastirmada dort
orta duizey ve dort periferik laboratuvarda toplam 648
ornek her iki yontemle ve Xpert ile degerlendirilmistir
(19). EZN’nin duyarliigi periferik laboratuvarlarda
%55.1 iken, LED FM’nin %37 olarak bulunmustur. Orta
diizey laboratuvarlarda ise bu oranlar siras1 ile %58.3
ve %62.5’tur. Xpert’in taniya katkis1 ise %32 olarak
belirlenmistir. Bu nedenle LED FM’nin EZN incelemeye
Ustlinliigiiniin olmadig bildirilmistir.

Arastirmamizda LED FM yonteminin duyarliig
yukarida verilmis olan calismalardan elde edilen
sonuclara benzer veya daha disuktur. Diyarbakir’da
yapilan bir arastirmada da kultur altin standart
alinarak 758 klinik ornek LED FM ve EZN ile
degerlendirilmis, EZN boyama yontemi ve LED FM icin
duyarlilik ve ozgullukler sirasiyla %49.02, %99.85 ve

%64.7, %96.3 olarak saptanmistir (20). Bu degerler
bizim sonuclarimiza benzerlik  gostermektedir.
Mikroskobik incelemenin pozitif prediktif degerini ve
duyarliigim etkileyen bircok faktor vardir. Calisilan
popiilasyondaki hastalik prevalansi, calisma yontemi,
hastalarin klinik tablosu ve degerlendiren kisinin
deneyimi bu faktoérler arasindadir. Calismalarin ¢ogu
yiiksek olgu yiikii olan iilkelerde yapilmistir. Ulkemizde
TB insidans1 DSO 2019 raporuna gore yiiz binde 16’dir
(1). Bu oran Hindistan’da yiiz binde 199, Uganda’da
yuz binde 200, Banglades’te yiz binde 221’dir.
Arastirmamizda her iki yontemin 6zgiillik degerleri
benzer (%99.9 ve %96.0) ve literatur sonuclan
ile uyumlu bulunmustur. Calistigimiz 6rnek sayisi
bildirilen calismalarin cogundan fazladir. Bu nedenle
elde ettigimiz performans degerlerinin lilkemiz verisi

olarak 6nemli oldugunu diisiinmekteyiz.
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Arastirmamizda mikroskobik inceleme sonuglar
yan kantitatif olarak degerlendirilmis ve sonuglar
her iki yontem arasinda uyumlu bulunmustur. Ancak
supheli pozitif sonuclar acisindan iki yontem arasinda
belirgin bir fark vardir. DSO Stop TB Partnership
tarafindan 2013 yilinda vyayinlanan Tiberkiiloz
Kitabinda
floresan mikroskopi ile supheli pozitif saptanan

Tanisinda Balgam  Mikroskobisi  El
preparatlarin EZN ile tekrar boyanmamasi gerektigi
vurgulanmistir (21). Bu nedenle arastirmamzda LED
FM ile supheli pozitif saptanan preparatlar tekrar
Mikroskobik
supheli pozitif olmasi ornekteki basil yukinun dusuk

boyanmamuistir. inceleme sonucunun
olmasina bagli olabildigi gibi yanlis pozitiflige de
bagli olabilir. Basil yiikii disik olan HIV pozitif
hastalarda LED FM’nin duyarliliginin daha yiiksek
oldugunu bildiren arastirmalar vardir (22, 23).
Arastirmamizda 52 ornekte LED FM supheli pozitif,
kultur negatif bulunmustur. LED FM ile yanlis pozitif
sonu¢ alinmasinin bir nedeni ornekteki inorganik
materyallerin florokrom boya ile boyanmalan
olabilir. Bu sonug testin 6zgiilliglini etkilemektedir.
Ancak arastirmamizda yanlis pozitif ornek sayisinin
beklenenden fazla olmasinin en onemli nedeninin
okuyucularin LED FM konusunda deneyimlerinin az
olmasina bagli oldugunu disiinmekteyiz. Floresan
mikroskoplar ile yanlis pozitif sonuclarin alinabilecegi
ve bu nedenle okuyucularin deneyimlerinin onemli
(17, 24).
yapilan bir arastirmada daha once konvansiyonel

oldugu vurgulanmaktadir Arjantin’de
floresan mikroskop konusunda deneyimi olmayan
TB laboratuvan calisanlar1 LED floresan mikroskop
konusunda egitim programina alinmis ve yeterlilikleri
degerlendirilmistir (17). ilk iic guinliik egitim sonrasi
panel sonuclar teknisyenlerin %70’nin yanlis pozitif
sonuc verdigini gostermistir. Sonraki iki aylik egitim
doneminde ise yanlis pozitif sonuclarda anlaml
azalma oldugu gozlenmis, duyarlilik %96.8, ozgiilliik
%99.8’e ulasmistir. Yeterli performans degeri icin
giinde en az li¢, yilda en az 750 6rnegin incelenmesinin
gerekli  oldugu

gosterilmistir.  Arastirmamizda

deneyim eksikliginin giderilmesi amaci ile okuyucular
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arastirma baslamadan once florokrom boyama ve
LED floresan mikroskop kullamimi icin iki hafta
stireli egitim almistir.  Arastirmacilarin  okuma
sureleri arasinda anlamli fark bulunmakla birlikte
arastirma sonunda her iki okuyucunun sonuclan
uyumlu bulunmustur. Ancak LED FM ile supheli
pozitif sonuclarin fazla bulunmasi iki haftalik egitim
suresinin bizim laboratuvarimiz gibi ornek sayis1 az
olan laboratuvarlar icin yeterli olmadigini, egitim
suresinin uzatilmas1 ile supheli pozitif sonuclarin
sayisinda azalma olabilecegini, bu siire icinde ise
stipheli sonuclarin EZN boyama ile dogrulanmasinin
gerekli olacagini diisiindiirmektedir.

Arastirmamizda LED FM ile %69 zaman tasarrufu
saglandigr  goriilmiistiir. inceleme siiresinin  kisa
olmas1 LED FM’nin onemli avantajlarindan biridir.
Hindistan’da yapilan bir arastirmada EZN inceleme
siiresi bes dakika iken, LED FM’nin iki dakika oldugu
bildirilmistir (15).

Her iki

degerlendirildiginde LED floresan mikroskop 151k

inceleme yonteminin  maliyetleri
mikroskobuna oranla yaklasik ¢ kat daha pahali
bulunmustur.
kitler

yapilmasi

Arastirmamizda florokrom boyanin

ticari yerine laboratuvarda hazirlanarak

maliyeti belirgin olclide dusurmustur.
Guney Afrika’da yapilan bir arastirmada da maliyetler
lam basina EZN icin 2.10 USD, LED FM icin 1.63 USD
olarak bulunmustur (14). LED floresan mikroskoplarin
daha pahali olmasi tiberkiiloz laboratuvarlarinda
Ancak

floresan mikroskoplara oranla daha ucuz olmasi ve

kullamiminm1  kisitlayabilir. konvansiyonel
kullanim avantajlar dikkate alinmalidir. Ayrica LED
floresan mikroskoplarin TB tanisi disinda malarya,
tripanozomiyaz ve koksidiyoz gibi hastaliklarin
tanisinda da kullanilabilmesi entegre laboratuvarlar
icin avantaj olusturmakta ve maliyet etkinlige katki
saglamaktadir (25). Tayland’da yapilan kapsamli
bir maliyet etkinlik analizinde, bina ve personel
giderleri, cihaz ve ekipmanlar, sarf malzemelerinin
tumu analize dahil edilmis ve sonucta LED FM’nin
maliyeti 1.03 USD, EZN’nin maliyeti 1.16 USD olarak
LED FM’nin kullamc

hesaplanmistir (26). dostu



olmasi da onemli bir avantaj olarak bildirilmektedir
(27). Mikroskobun acildig1 anda kullanilabilmesi,
stk bakim gerektirmemesi, pille calisabilmesi,
karanlik oda gerektirmemesi, inceleme siresinin
kisa olmasi kullanicilar icin tercih nedeni olmaktadir.
Arastirmamizda gorevli teknisyenler de alan bulma
ve okuma kolayligi nedeni LED FM ydntemini tercih
edeceklerini belirtmislerdir.

Sonug olarak arastirmamizda akciger TB tanisinda
LED FM’nin duyarliigi EZN incelemeye gore %12.7
fazla bulunmus, LED FM ile %69 zaman tasarrufu
saglanmistir. Arastirmamizda LED FM ile stipheli pozitif

TESEKKUR

sonuc orani beklenenden yuksektir. Okuyucularin
LED FM konusunda deneyimsiz olmasi bu konuda
etkili olabilir. Bu nedenle LED FM’nin rutin kullanima
girmeden once kullanicilarin yeterli egitim almalan
gerektigi disuniilmistir. LED floresan mikroskoplar
151k mikroskoplarindan daha pahali olmakla birlikte
olgu yuki yuksek olan laboratuvarlarda kullanilmalar
durumunda maliyet etkin olabilirler. Bu nedenle olgu
yuki distk olan ulkemizde LED FM’nin oncelikle
gogiis hastaliklar1 hastanelerinin laboratuvarlarinda
ve bilyiik 6lcekli diger laboratuvarlarda kullaniminin
yararli olacagi distintilmiistir.

Arastirmamizi destekleyen Manisa Celal Bayar Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi’ne

tesekkurlerimizi sunanz (proje no: 2017-203).
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Evaluate the effects of rosmarinic acid in ovariectomized rats:
urethane-induced cortical oscillations

Deniz KANTAR!

, Alev Duygu ACUN!

, Hakan ER?

ABSTRACT

Objective: Diminished sleep quality is one of the
most common menopausal symptoms. It is well known
that sleep loss also contributes to memory impairment.
Sleep disturbance and cognitive deficit in menopause
might be related to a cholinergic deficit during the
postmenopausal period. In the present study, we
examined the protective effects of rosmarinic acid (RA)
on brain activity under urethane anesthesia, memory,

and cholinergic markers in ovariectomized rats.

Methods: Wistar rats were randomly divided
(SH); RA-treated (RA);

Ovariectomized+RA-treated

into four groups: sham
Ovariectomized (OVX);

(OVXRA). RA (50mg/kg, daily) was administered orally
by gavage for four weeks after ovariectomy. After four
weeks period, we tested object localization memory
(OLM).

urethane-induced spontaneous brain activity as a model

After the behavioral tests, we recorded
of sleep brain activity to assess ovariectomy-related
sleep alterations. At the end of the experimental
period, we measured acetylcholine (Ach) level and
acetylcholinesterase (AChE) activity by biochemical

methods.

OZET

Amac: Azalan uyku kalitesi en yaygin gozlenen
menopoz semptomlarindan biridir. Uyku kaybinin hafiza
bozukluguna katkida bulundugu iyi bilinmektedir.
Menopoz sonrasi donemde gozlenen uyku ve bilissel
bozukluk kolinerjik ileti bozukluguyla iliskili olabilir. Bu
calismada, ovariektomi yapilmis sicanlarda rosmarinik
asidin (RA) Uretan anestezisinde beyin aktivitesi, uzaysal
hafiza ve kolinerjik belirtecler Uzerindeki koruyucu

etkisini inceledik.

Yontem: Wistar albino sicanlar rastgele olarak sham
(SH); RA uygulanan (RA); Ovariektomi yapilmis (OVX);
Ovariektomi yapilan ve RA uygulanan (OVXRA) seklinde
dort gruba ayrldi. RA (50 mg/kg, ginliik) ovariektomi
sonrasi dort hafta siireyle gavaj yoluyla uygulandi. Dort
haftalik stirenin ardindan uzaysal hafizanin test edilmesi
icin obje uzaysal hafizasi (OLM) testi gerceklestirildi.
Davranis testlerinden sonra, ovariektomi ile iliskili
uyku degisikliklerini degerlendirmek icin uyku beyin
aktivitesi modeli olarak Uretan indiikli spontan beyin
aktivitesi kaydedildi. Deney siiresi sonunda biyokimyasal
(ACh) diizeyi ve

asetilkolinesteraz (AChE) aktivitesi olciildu.

yontemler kullanilarak asetilkolin
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Results: OVX rats exhibited elevated slow-wave
delta and REM delta, theta, beta power. The amplitudes
of slow-wave delta and REM delta, theta, beta
oscillations were increased in the OVX rats. In parallel
to impaired OLM, decreased Ach level and increased
AChE activity were detected in OVX rats. Four weeks RA
treatment was significantly improved oscillatory power
and amplitude alterations in the OVXRA group versus the
OVX group. OLM index was increased in the OVXRA group
compared to the OVX group. Decreased AChE activity, as
well as increased Ach level, was observed in the OVXRA

group versus the OVX group.

Conclusion: Thus, the present study indicates
that RA might be protective against ovariectomy-
induced oscillatory changes under urethane anesthesia
and memory impairment by improving the cholinergic

system.

Words:

oscillations, memory, cholinergic system, rosmarinic acid

Key Ovariectomy, urethane-induced

OVX

delta ve REM delta, teta, beta glici gozlendi. Buna

Bulgular: sicanlarda, artan vyavas dalga
ek olarak, OVX sicanlarinda yavas dalga delta ve REM
delta, teta, beta salimmlarinin genlikleri arttigi izlendi.
Bozulmus OLM’ye paralel olarak, OVX sicanlarinda
azalmis ACh seviyesi ve artmis AChE aktivitesi tespit
edildi. Dort haftalik RA tedavisi, OVX grubuna kiyasla
OVXRA grubunda osilasyonlarda gozlenen giic ve genlik
degisikliklerini onemli dlciide iyilestirdi. OLM indeksinin
OVXRA grubunda OVX grubuna gore arttigi goriildi.
OVXRA grubunda OVX grubuna gore AChE aktivitesinde

azalis ve ACh seviyesinde artis gozlendi.

Sonug: Sonug olarak bu calisma, RA’nin kolinerjik

sistemi iyilestirerek ovariektominin neden oldugu
liretan anestezisi indikli osilasyon degisikliklerine
ve hafiza bozulmasina karsi koruyucu olabilecegini

gostermektedir.

Anahtar Kelimeler: Ovariektomi, urethan-indukli

osilasyonlar, hafiza, kolinerjik sistem, rosmarinik asit

INTRODUCTION

Menopause is defined as the end of menstruation
due to the loss of follicular activity in the ovaries.
In menopause, a sharp decrease of estradiol and
progesterone production occurs in ovaries which
is mainly related to the depletion of the ovarian
reserves (1). Given that estrogen is a critical signaling
molecule within the brain (2), this permanent fall
in circulating estradiol levels affects multiple brain
functions. Reports have emphasized the estrogen
hormone in sleep regulation and circadian rhythm
(3). One of the most common menopausal symptoms
in women is diminished sleep quality (4-6). Given
that sleep
8), improving sleep quality can be a good way to

loss ultimately impairs memory (7,

promote cognitive functions in aging women. Studies
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indicated that post-menopausal women had higher
slow-wave sleep percentages and elevated beta EEG
power that accompanies the disturbed sleep quality
(9). In parallel, ovariectomized (OVX) rats spent
much time in spontaneous slow-wave sleep (SWS)
(non-rapid eye movement, NREM) and/or rapid eye
movement (REM) sleep compared to OVX rats treated
with estradiol and/or progesterone (10). Findings
showing an increment in delta EEG activity following
sleep deprivation in NREM sleep and a decrement in
the night following a daytime nap indicate that delta
EEG power reflects the differences in homeostatic
sleep regulation (11, 12). Furthermore, elevated beta
power is found in some insomniacs and may indicate
a higher arousal level related to less satisfactory
sleep (13, 14). Besides, both rats and humans exhibit
cortical theta wave activity during REM sleep. And



increased sleepiness is associated with increased
theta wave power (15, 16). So spectral analysis
of the EEG may provide objective sleep measures
that change with estrogen deficiency and may be
informative to unravel the sleep disturbance problem
during menopause.

It has been shown that urethane anesthesia is a
good model to study sleep-related EEG changes in
rats (17). Urethane anesthesia has sleep like cyclic
fluctuations between active REM and quiet SWS stages
that closely mimic the full spectrum of natural sleep.
So we used this model to examine the oscillatory
changes in sleep at OVX rats.

As mentioned above, sleep disturbance in the
postmenopausal period may contribute to cognitive
decline might be related to the cognitive decline
seen in women. It is well known that sleep plays
an important role in memory consolidation (18).
Both REM and SWS periods, which have specific
characteristics of brain oscillations, are associated
with the formation of memory. Thus, we analyzed
object localization memory in OVX rats in relation to
the oscillatory changes during urethane anesthesia.

Both sleep disturbance and cognitive deficit in
menopause might be related to a cholinergic deficit
in aged women (19). It is known that loss of ovarian
(20,
21). In rodents, ovariectomy reduces performance

activity decreases cholinergic transmission

on learning and memory tasks and this decline in
performance parallels a decline in cholinergic activity
and choline acetyltransferase (ChAT) levels in several
brain regions (22). In addition to its role in cognition,
the cholinergic system is also a known modulator of
sleep (23). During REM sleep, when low voltage fast
activity (LVFA) is present in the cortical EEG, ACh
release is elevated, while the release is reduced
during SWS, when slow delta waves (<4 Hz) dominate
the EEG (24, 25). Therefore, improving cholinergic
transmission can be beneficial in the postmenopausal
period for both sleep and memory functions. A known
strategy to overcome the disorders related to estrogen
deficiency is hormone replacement therapy. But it

has been associated with an increased risk of breast
cancer and cardiovascular disease for some women
(26). Nowadays, there has been a growing interest in
natural products (27). Anatural compound, rosmarinic
acid, has been proposed as a beneficial agent with its
multiple bioactivities. In addition to its well-known
antioxidant properties, recent studies indicated that
RA can improve cholinergic transmission (28, 29).
Therefore we suggest that RAmay have a potential for
the treatment of menopausal symptoms. However, no
enough studies are investigating the effects of RA on
sleep and cognitive alterations seen in menopause.
We also aimed to investigate the protective effects of
RA on sleep EEG and memory in OVX rats.

MATERIAL and METHOD

Animals

Thirty two healthy female Wistar rats, aged five
months, weighing 300 to 350 g were used. Animals
were housed in stainless steel cages in groups of 4
rats per cage at standard conditions (24 + 2°C and
50 + 5% humidity) with a 12 h light-dark cycle and
given food and water ad libitum. The experiments
were performed between 9:00 and 17:00. Rats were
randomly divided into four groups (n = 8 per group):
Group 1: rats were sham-operated and treated with
saline (SH); Group 2: rats were sham-operated and
treated with rosmarinic acid (RA); Group 3: rats were
ovariectomized treated with saline (OVX); Group 4:
rats were ovariectomized and treated with rosmarinic
acid (OVXRA). The surgical procedures of ovariectomy
were as follows: the rats were intraperitoneally
anesthetized with a combination of ketamine (80 mg/
kg, i.p.) and xylazine (5 mg/kg, i.p.) Avertical incision
was made inferior to the abdomen. The uterine tubes
were clamped, and the ovaries were excised. The
skin was closed with wound clips. RA (Carbosynth, San
Diego, CA, USA; 50 mg/kg/day, 50 mg of RA dissolved
in 0.9% saline solution, to a total volume of 1 mL) was
given via gavage for 30 days. After the experimental
period, all rats were anesthetized under urethane and
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brains were perfused transcardially with heparinized
saline. Brain tissues were collected and stored frozen
at -80°C until assay determinations.

Object training and testing procedures

Object location memory (OLM) was tested in
a experimental apparatus was an open-field box
(40x40x40 cm) made of light brown-painted wood, as
previously described (30). The floor was covered with
sawdust, and the box was placed in a dimly illuminated
room. The objects to be discriminated were white
glass light bulbs (5 cm diameter, 10 cm length). On
the training trial, the rat was placed in the box and
allowed to explore two identical objects, placed 5
cm away from the corners of the apparatus for 5 min.
To avoid the presence of olfactory trails, sawdust
was stirred and the objects were cleaned with 70%
ethanol between rats. Retention was tested 24 h after
the training trial. For OLM testing, one copy of the
familiar object was placed in the middle of the box,
and the other familiar object was placed in the same
location as during the training trial. All combinations
and locations of objects were randomly used in a
balanced manner to reduce potential biases due to
preference for particular locations. The rat was placed
in the experimental apparatus for 5 min, and the time
spent exploring each object and the total time spent
exploring both objects were recorded. Exploration of
an object was defined as pointing the nose to the object
at a distance of <1 cm and/or touching it with the nose.
The place discrimination index was calculated by using
the formula, the time spent with the object moved to a
novel place/the total time spent in exploring both the
object moved to a novel place and the object remaining
in the familiar place x 100.

EEG recordings and analyses

EEG was recorded between 09:00 am and 02:00
p.m. Rats were anesthetized (24 g/100 ml) with
intraperitoneal injections of urethane (1.2 g/kg,
Sigma-Aldrich, St Louis, MO, USA). The head of the
anesthetized animal was attached to the standard
stereotaxic frame and four small holes (1.5 mm
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diameter) were drilled for the placement of the
stainless steel electrodes. Recording electrodes
were placed bilaterally on temporal and frontal
cortices and reference and ground electrodes were
placed on the cerebellar skull. The anesthetized
animal was moved into a sound-attenuated recording
room. The mean background noise level of the
recording room measured 46 dB with a sound level
meter (Testo 816 Sound Level Meter, Germany).
The EEG signal was amplified (Brainamp EEG/EP
Amplifier, Brain Products, Munich, Germany), band-
pass filtered (0.1-300 Hz), and digitized at a 1000 Hz
sampling rate (Brainvision Recorder, Brain Products,
Munich, Germany). EEG signal was recorded for 10
minutes. The EEG data were filtered (0.1-150 Hz)
and segmented into SWS and REM periods. Then each
period was segmented into 2 s epochs. Frequency
analysis was performed using a fast Fourier transform
(FFT) algorithm with a 10% Hanning window and
spectral EEG powers computed. The EEG variables
chosen were absolute power in three frequency
bands, delta (0.5-4 Hz), theta (4-8 Hz), beta (13-28
Hz). The epochs were digitally filtered in the delta,
theta, and beta frequency ranges. Subsequently, we
measured the maximum peak-to-peak amplitudes for
each rat’s averaged response in terms of microvolts.
All analyses were performed with the BrainVision
Analyzer program (Brain Products GmBH).

Acetylcholine level

The ACh level was measured using an Amplex®
Red Acetylcholine/Acetylcholinesterase Assay Kit (A-
12217; Invitrogen, USA). The isolated brain tissues
were homogenized for ACh (20 mM sodium phosphate
buffer, pH 7.4). According to the manufacturer’s
instructions, reactions were initiated by adding 100 pl
of the working solution, containing 400 uM Amplex Red
reagent, 2 U/ml horseradish peroxidase (HRP), 0.2 U/
ml choline oxidase, and 1 U/ml acetylcholinesterase,
to each microplate well containing 100 pl of the
standard or test sample. Each reaction was incubated
for 1 h at room temperature with plate agitation and



protection from light. Absorbance was then measured
using a microplate reader (Molecular Devices, USA)
at a wavelength of 563 nm. Acetylcholine levels were
calculated from a standard curve and expressed as
mmol/g protein.

Acetylcholinesterase activity

The AChE activity was also measured using an
Amplex® Red Acetylcholine/Acetylcholinesterase
Assay Kit (A-12217; Invitrogen). The isolated brain
tissues were homogenized for AChE (20 mM sodium
phosphate buffer, pH 7.4). A working solution,
containing 400 uM Amplex Red reagent, 2 U/ml HRP,
0.2 U/ml choline oxidase, and 100 pM acetylcholine,
was used for AChE activity measurement. Absorbance
was measured using a microplate reader (Molecular

Devices, USA) at a wavelength of 590 nm.
Statistical analysis

The statistical analysis of the obtained data was
performed by SPSS (SPSS 18.0, SPSS Inc., Chicago,

OLM index (%)
[ [ =
2 La A

3

SH

RA

IL) software for Windows. Statistical comparisons
between groups were performed by using the One-
way ANOVA test and post hoc Bonferroni test.

The study was approved by the Akdeniz University
Animal Experiments Local Ethics Committee (Date:
08.02.2021 and Number: 28).

RESULTS

The mean values of the OLM index for the
testing period are given in Figure 1. There was no
statistically significant difference in the OLM index
between groups during the training period (p > 0.05).
In the test period, there was a statistically significant
1= 11.81,
p < 0.01]. In posthoc comparisons, it was found that

difference in OLM index between groups [F

the OVX group had a significantly lower OLM index
compared with the other groups (p < 0.01). OLM index
was significantly higher in the OVXRA group compared
to the OVX group (p < 0.01).

OVX

OVERA

Figure 1. OLM index values of all experimental groups. The results are presented as mean+SEM, n=8 for each group.

(*significant vs. SH group; “significant vs. OVX group)
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Slow-wave delta-band power spectrum and mean
values of all groups are given in Figure 2A and 2B.
Figure 2C shows the slow-wave delta oscillations and
Figure 2D shows the mean amplitude values of peak-
to-peak delta oscillations of all groups. There was
a significant difference between group in terms of
delta-band power [F, = 50.21, p < 0.01] and peak-

3.28

EVALUATE THE EFFECTS OF ROSMARINIC ACID

to-peak delta oscillations [F,,= 16.80, p < 0.01].
In post hoc comparisons, it was found that the OVX
group had significantly higher SW delta oscillatory
responses and delta-band power compared with the
other groups over frontal locations (p < 0.01). The SW
delta power and amplitudes were significantly lower

in the OVXRA group than the OVX group (p < 0.01).
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Figure 2. OLM index values of all experimental groups. The results are presented as mean+SEM, n=8 for each group.

(*significant vs. SH group; #significant vs. OVX group)
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REM delta/teta band power spectrum and mean
values of all groups are shown in Figure 3A and 3B,
respectively. Figure 3C shows the REM beta band
power spectrum and Figure 3D shows the mean
values. REM delta, theta, beta oscillations and peak-
to-peak amplitude values of oscillations for all groups
are presented in Figure 4A, 4B, and 4C, respectively.
There was a significant difference between group in
terms of delta, theta and beta band powers [Delta:
F, .=22.34, p <0.01; Theta: F,_ = 11.95, p < 0.01;

3.28 3.28

Beta: F,,, = 24.09, p < 0.01] and peak-to-peak delta,

theta and beta amplitudes [Delta: F,,, = 22.71, p <
0.01; Theta: F, ,, = 27.18, p < 0.01; Beta: F, ,, = 14.29,
p < 0.01]. In post-hoc comparisons, it was found that
the OVX group had significantly higher oscillatory
responses and power compared with the other groups
over frontal locations for all related bands (p <
0.01). The all REM band powers and amplitudes were
significantly lower in the OVXRA group than the OVX
group (p < 0.01) and all values returned to the SH

3.28

group level.
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Figure 3. REM delta/theta power spectrum (A) and mean values (B); REM beta power spectrum (C) and mean values (D) of
all experimental groups The results are presented as mean+SEM, n=8 for each group.

(*significant vs. SH group; “significant vs. OVX group)

Turk Hij Den Biyol Derg

638



Cilt 79 W Say1 4 B 2022 =——————————r— EVALUATE THE EFFECTS OF ROSMARINIC ACID

F |
- "
il |
1%
(R}
1z
x M
- !
1
3
§
[ B e ] Camfia
w -
(-]
™
ac Eu
w0
1% 1 L[]
’
- B
b W
: .
- 5 ]
= : zcicd . e m L1 e = Y
e
[ —r T
——————— &
% iy it (TR
—_— o o CIYNHE
i
-
f
K |
] .
. &
.I
| : :
i 5
a
' B ' "
]
. =
o 0
i e i P e e

Figure 4. REM delta (A), theta (B), beta (C) oscillations and peak-to-peak amplitude values of oscillations for all
experimental groups. The results are presented as mean+SEM, n=8 for each group.
(*significant vs. SH group; *significant vs. OVX group)
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Mean values of brain ACh levels are given in Figure
5A. There was a statistically significant difference in
208 = 19.71, p < 0.01].
Brain ACh levels were significantly decreased in the
OVX group with respect to the SH group (p < 0.01).
ACh levels were significantly elevated in the OVXRA
group versus the OVX group (p < 0.01). No significant
difference was observed in ACh levels in the RA group
versus the SH group.

ACh levels between groups [F

A ik

Ach (et protein|

i

AChE (W mgprotein)

¥

e — Cilt 79 B Say1 40 2022

AChE activities in the brain tissues of all groups
are shown in Figure 5B. There was a statistically
128 = 22.56,
p < 0.01]. AChE activity was significantly increased
in the OVX group with respect to the SH group (p <
0.01). The AChE activity was significantly decreased
in the OVXRA group versus the OVX group (p < 0.001).
RA treatment alone was slightly decreased the AChE
activity in the RA group but this increment did not

significant difference between groups [F

reach the significance level.
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Figure 5. ACh levels and AChE activities of the brain tissues in experimental groups. The results are presented as mean+SEM,

n=8 for each group.
(*significant vs. SH group; “significant vs. OVX group)
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DISCUSSION

The deficiency of estrogen in the postmenopausal
period is known to be related to sleep disturbance
which is a common symptom seen in women.
Because sleep regulation plays an essential part in
many brain functions including memory formation,
improving sleep quality might be a good target to
reverse the cognitive decline during menopause.
Estrogen replacement therapy (ERT) is a commonly
known approach to unravel menopausal symptoms
(31, 32). As long-term ERT has been associated with
adverse effects in a postmenopausal woman (33,
34), investigating alternative phytoactive agents has
gained importance currently. Thus, we examined the
effects of RAon urethane-induced EEG as sleep model,
spatial memory, and ACh/AChE levels in OVX rats.

Because sleep EEG is a good tool to understand the
mechanism underlying the sleep disturbance related
to estrogen deficit, we recorded EEG activity during
urethane anesthesia as a known model for sleep (17).
As natural sleep, urethane anesthesia EEG has two-
phaseinratssuchas SWSand REMsleep. Inboth phases,
we detected a prominent increment in both delta
power and amplitude in the OVX group versus the SH
group. These results contradict the findings of some
human studies showing no change (9) or decrement
of sleep delta power in postmenopausal women (35).

But our results are in agreement with earlier
reports showing the sleep delta potentiation due to
the increment of metabolic needs at some conditions
such as sleep deprivation. Delta EEG activity was
increased in SWS sleep due to sleep deprivation and
was decreased in the night following adaytime nap (11,
12). Moreover, one-night sleep deprivation induced a
deltarise in sleep which was attenuated with hormone
therapy in OVX rats (10). Thus, it can be concluded
that the alterations in the metabolic homeostasis
of the brain caused by estrogen deficiency might be
responsible for the observed sleep delta increment.

Furthermore, REM theta and beta power and
amplitudes were significantly increased in the OVX
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group versus the SH group. This is inconsistent
with previous studies showing elevated beta power
accompanied by lower sleep quality in postmenopausal
women (9, 36). This finding could be attributed to a
higher arousal level related to less satisfactory sleep
in the OVX rats. Besides, in parallel with our finding
showing elevated theta response in the OVX rats,
increased theta power indicates increased sleepiness
(16). It seems quite likely that the estrogen deficiency
condition causes arousal at the neural network.

OLM test is
assesses cognition,

a commonly used task that
specifically spatial memory
and discrimination in a variety of rodent models.
Therefore, in the current study, we measured
long-term spatial memory in experimental groups
by determining the place discrimination index.
OLM index was lower in the OVX rats than the SH
rats. Our result is consistent with previous findings
which indicated that estrogen deficiency may cause
learning and memory impairment (37). Besides, there
is emerging evidence for the role of sleep disorders in
exacerbating the risk for dementia (38). The observed
consequences of estrogen deficiency on sleep EEG,
including oscillatory changes, may partly contribute
to memory impairment seen in the OVX rats.

Previous studies demonstrated that loss of ovarian
activity decreases cholinergic transmission (20, 21).
In accordance with these studies, brain ACh levels
decreased in the OVX group. This reduction in the
ACh levels is parallel to the detected disruption
of the spatial memory performance. It is known
that ACh transmission plays an essential role in
memory performance by strengthening the new
synaptic connections (39). Besides cognitive deficit,
sleep EEG alterations might be associated with a
cholinergic deficit in the OVX group. Because the
cholinergic system is a modulator of sleep cycles
by which elevation of ACh release during REM sleep
and reduction during SWS sleep (24, 25). In parallel
with the ACh decrement, AChE activity increased in
the OVX group. AChE is the primary cholinesterase
in the body that catalyzes the breakdown of ACh.



Previous studies also indicated that ovariectomy
results in an increment in AChE activity in the rat
hippocampus (40). Besides, many studies have clearly
shown that cholinergic systems which modulate
some cognitive domains are dependent on estradiol
support for adequate functioning (19). These findings
indicate that disturbed cholinergic functioning may
mediate the deficient sleep EEG activity and spatial
memory generation in OVX rats. Consequently, our
findings support the idea that changes in cholinergic
transmission are an important factor contributing
to the development of sleep disruption that
leads to cognitive decline in estrogen deficiency.

Previous studies have indicated that polyphenolic
compounds such as RA with their low toxic effects
might be an alternative therapeutic approach in
a variety of pathological conditions. Besides its
known antioxidant properties, RA potentiates the
cholinergic system by increasing ACh levels (29,
41).
protective against menopause-related changes in

In this context, RA supplementation may be

brain functions. Therefore, we investigated the
protective effects of RA on OVX related changes.
The current results demonstrated that RA reversed
ACh decrement induced by OVX. In parallel, RA
decreased the AChE level and thereby it was also
damped the degradation of ACh and helped to
maintain ACh level. Moreover, we showed that RA
decreased the power and amplitudes of SWS delta,
REM delta, theta, and beta oscillations in the OVX
group compared with the SH group. Our findings
are in agreement with our lab and others results
which have revealed that RA effectively increased
cholinergic transmission (29, 41, 42). Our results also

confirm that RA can efficiently improve brain activity
during sleep by decreasing the arousal level which
is determined as the decrement of theta and beta
activity and rebalanced metabolic homeostasis which
is determined as the decrement of delta activity. It
is important to mention that cholinergic mechanisms
could be involved in the sleep EEG regulation induced
by RA treatment in the OVX rats. Moreover, the
treatment with RA prevented the decrease of spatial
memory concomitant with improved sleep EEG and
cholinergic transmission. Because estrogen promotes
cholinergic activity (19), therefore, it could be
concluded that the protective effects of RA against
estrogen deficiency by reversing sleep EEG spectrum
changes and related cognitive decline are probably
associated with the prevention of cholinergic deficit.

In conclusion, our findings support the functional
role of estrogen in sleep activity and showed
that estrogen deficiency impaired sleep-related
oscillations by causing an increase in homeostatic
needs and arousal levels. Besides OVX-induced spatial
memory deficit which is partly related to disturbed
sleep EEG activity. Cholinergic transmission that plays
an essential role both in sleep and memory processes
was also altered in the OVX rats. In the current study,
we provided evidence that RA treatment may improve
sleep quality and cognition in estrogen-deficient rats.
The protective effects of RAcan be partly explaining by
its action on cholinergic transmission. These findings
strongly indicate that RA may serve as a beneficial
agent to ease symptoms of menopause. Besides,
the other neurotransmitter systems and molecular
pathways that RA might affect estrogen deficiency

remain to be determined in future researches.
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COVID-19 pandemisinin Mersin ilindeki tiiberkiiloz kontroliine
etkisi

Goniil ASLAN' (ID), Harun GULBUDAK!

, Nuran DELIALiOGLU!

, Hamide KAYA' ,

Asena Ayca OZDEMIR?

OZET

Amag: Diinyay1 etkisi altina alan koronaviriis hastaligi
(COVID-19) salgini ile miicadele edebilmek icin neredeyse
saglik sisteminin tim kaynaklar pandemiye ayrilmistir.
Ayrica izolasyon, karantina ve kisitli hareketlilik gibi
pandemi sirecinde uygulanan tedbirler llkemizde ve
diinyada tiiberkiiloz (TB) kontrol programlarini olumsuz
etkilemistir. Bu calismada COVID-19 pandemisinin Mersin
ilindeki TB hastalar1 ve TB kontrol programi tizerindeki

etkisinin arastirilmas1 amaclanmistir.

Yontem: Calismaya 1 Ocak 2019-31 Aralik 2020
tarihleri arasinda Mersin Universitesi Hastanesinin cesitli
kliniklerinden ve Mersin ilindeki verem savas dispanser
(VSD)’lerinden TB on tanisiyla laboratuvarimiza gelen
3731 hastanin 6328 ornegi dahil edildi. Calismada
2020 yii pandemi doneminde ornek sayilarinin ne
kadar azaldigi, TB tamisi alan hasta sayilari, hastalarin
yas dagilimindaki degisim ve TB hastalarinin tedavi
takibinde gelen kontrol ornek sayilar incelendi.

Bulgular: Calismada 2020 yii pandemi doneminde
(n=999)

ornek sayisinda %45,4 (n=1860) oraninda azalma tespit

hasta sayisinda %42,2 azalma gorilirken

ABSTRACT

Objective: All resources of the health system have
been allocated to the pandemic to combat the coronavirus
disease (COVID-19) epidemic that has affected the world.
In addition, measures implemented during the pandemic,
such as isolation, lockdown and restricted mobility,
adversely affected tuberculosis (TB) control programs in
our country and around the world. In this study, it was
aimed to investigate the effect of the COVID-19 pandemic

on TB patients and TB control program in Mersin province.

Methods: In this study, a total 6328 samples of 3731
patients with a preliminary diagnosis of TB, from Mersin
University Hospital and Mersin tuberculosis dispensaries,
between January 2019 and December 2020, were
included. In the study, how much the number of samples
decreased during the 2020 pandemic period, the number
of patients diagnosed with TB, the change in the age
distribution of the patients, and the number of control
samples from the treatment follow-up of TB patients

were examined.

Results: In the study, a decrease of 42.2% in the

number of patients and a decrease of 45.4% in the
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edilmistir. Aylara gore hasta sayisindaki en fazla azalma

lilkemizde pandeminin basladigi ve kisitlamalarin
yogun olarak uygulandigi Mart, Nisan ve Mayis ayinda
(sirasiyla %44,2, %67,2 ve %69,8 oraninda) saptanmistir.
Pandemi doneminde TB pozitif hasta sayisinda %28,2
azalma gorilmustir. Calismada 2019 ve 2020 yillar
arasinda hastalarin cinsiyet dagilimlan agisindan bir
fark saptanmamistir (p=0,620). TB pozitif hastalarin
2019 yitinda 53,5+16,2 iken 2020

yiinda 40,3+19,6’ya dusmus ve yas ortalamasindaki

yas ortalamasi

azalma anlamli bulunmustur (p<0,001). Yas gruplar
karsilastinldiginda; 2019 yilinda 65 yas Ustii hastalarin
oran1 daha fazlayken 2020 yilinda 18 yas altindaki
hastalarin oram daha fazla bulunmustur (p=0,003).
Calismada, 2019 yilinda TB hastalarimin %73,0’tinden,
2020 yiinda ise %52,9’undan tedavi takibi sirasinda
kontrol 6rnegi geldigi tespit edilmistir. Pandemi
déneminde TB pozitif hastalardan kontrol 6rnegi gelen

hasta sayisindaki azalma anlamli bulunmustur (p=0,021).

Sonug: Calismada elde ettigimiz bulgular pandemi
doneminde uygulanan kisitlamalarin TB tanm ve takibini
Aynca TB

hastalarinin yas ortalamasinin azalarak genc yasa dogru

olumsuz etkiledigini ortaya koymustur.
kayma egilimi gostermesi ve 18 yas altinda pozitif hasta
sayisinin artmasi, bu donemde aile ici bulasin arttigim
dustindirmustur. Ancak pandeminin TB kontrol programina
etkisini aynntili bir sekilde ortaya koyabilmek icin daha

genis olcekli ve uzun periyotlu calismalara ihtiyac vardir.

Anahtar Kelimeler: COVID-19, pandemi, tiiberkiiloz,

Mycobacterium tuberculosis, kontrol

number of samples were observed during the pandemic
period of 2020.The highest decrease in the number of
patients by months were observed in March, April and
May (respectively 44.2%, 67.2% and 69.8%) when the
pandemic started in our country and the restrictions
were applied intensively. During the pandemic period,
a decrease of 28.2% was observed in the number of TB
positive patients. While the mean age of TB positive
in 2019,
40.3+19.6 years in 2020, and the decrease in the mean

patients was 53.5+16.2 it decreased to
age was statistically significant (p <0.001). When the age
groups between years are compared; While the rate of
patients over 65 years of age was higher in 2019, the
rate of patients under the age of 18 was found to be
higher in 2020 (p=0.003). In the study, control samples
came during treatment follow-up from 73% of TB
patients in 2019 and 52.9% in 2020. The rate of decrease
in the number of patients with control samples from TB
positive patients during the pandemic period was found
to be statistically significant (p=0.021).

Conclusion: The findings of our study revealed
that the restrictions applied during the pandemic
period adversely affected the diagnosis and follow-up
of TB in our region. In addition, the decrease in the
average age of TB patients and the tendency towards
younger age and the increase in the number of positive
patients under the age of 18 suggest that intra-familial

transmission increased in this period.

Key Words: COVID-19, pandemic, tuberculosis,

Mycobacterium tuberculosis, control

GIRIS

Kokeni antik caglara dayanan Mycobacterium
oldugu (TB)
COVID-19 pandemisinden oOnce diinya

tuberculosis’in  neden Tuberkuloz
hastaligi,
genelinde orta ve dusik gelirli Ulkelerde olum
nedenleri arasinda ilk onda, olime neden olan

enfeksiyon hastaliklarn arasinda ise ilk siradaydi
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(1,2). Diinya Saglik Orgiitii (DSO) raporuna gore;
2019 yilinda yaklasik 10 milyon yeni TB olgusu
goriildugi ve 1,5 milyon insanin TB nedeniyle 6ldiigu
tahmin edilmektedir (3). Tiiberkiiloz caglar boyunca
epidemik dalgalanmalar gostermistir. Gecmisteki
nedeni tam olarak bilinmese de guniimizdeki
epidemik dalgalanmalar boyutta etki

gostermektedir. Insan niifusu, kiiresellesme, yaygin

kiresel



nifus hareketleri ve gocler, savaslar, sosyoekonomik
problemler ve salgin hastaliklar TB epidemiyolojisini
de etkilemistir (4). Ornegin, 1918 yilindaki ispanyol
1,5 kat
artmasina neden olmustur (5,6). Bati Afrika’da 2014

influenza pandemisi TB olum oraninin
yilinda ortaya cikan Ebola viriis salgin1 TB kontrol
programini olumsuz etkilemistir. Salgin sirasinda tam
alan TB sayisinin azaldig1 ve tedavide basar1 oraninin
dustugl bildirilmistir (6). Ayrica salgina bagli olarak
saglik hizmetlerinin ve tedaviye ulasma oraninin %50
azalmasi, Bat1 Afrika’da malarya, HIV/AIDS ve TB
olumlerini 10623 arttirmis ve bunun salginin neden
oldugu olimlerden daha fazla oldugu belirtilmistir
(7).

Aralik 2019’da Cin’de ortaya cikan ve kisa
surede diinyaya yayilarak pandemiye neden olan
koronavirus enfeksiyon hastaligi (COVID-19) etkeni
SARS-CoV-2,
etkilemistir. Pandemi surecinde uygulanan izolasyon

kiresel boyutta saglik hizmetlerini

ve karantina kisitlamalari, pandeminin personel,
laboratuvar ve saglik hizmetleri iizerine etkisi TB
tan1 ve tedavi siirecini de etkilemistir. Ozellikle
gelismekte olan ulkelerde TB kontrol programlarinin
tliberkiloza baglh olimlerde, %8-20
oraninda, artisa neden olacagi tahmin edilmektedir

etkilenmesi,

(8). Ayrica pandemi boyunca siklikla uygulanan evde
izolasyon onlemleri, aile ici temasi artirarak indeks
TB olgularindan cocuklara bulas riskini arttiracag
bildirilmistir (9). Pandemi ile birlikte ortaya cikan bir
diger risk ise ciddi COVID-19 hastalarinda uygulanan
immunsupresif tedavilerin latent tuberkilozu aktif
enfeksiyona donusturmesidir (10). Bu calismada,
COVID-19 pandemisinin Mersin ilindeki tliberkiiloz
hastalar ve tuberkiloz kontrol programi uUzerindeki

etkisinin arastinlmas1 amaclanmistir.
GEREC ve YONTEM

Bu calisma icin T.C. Saglik Bakanligi Saglik
Hizmetleri Genel Midurligli Bilimsel Calisma
Platformu’ndan izin alindi (Tarih: 14.02.2021 ve Karar
N0:2021-02-12T14_40_32)

ve Mersin Universitesi

Klinik Arastirmalar Etik Kurulu onay1 ile gerceklestirildi
(Tarih: 03/03/2021 ve Karar No: 2021/218)
Calismaya, 1 Ocak 2019-31 Aralik 2020 tarihleri
arasinda, Mersin Universitesi Hastanesinin cesitli
kliniklerinden ve Mersin ilindeki verem savas dispanser
(VSD)’lerinden Mersin Universitesi Hastanesi tibbi
mikrobiyoloji mikobakteriyoloji laboratuvarina
tiiberkiiloz 6n tanmsiyla gelen 3731 hastanin 6328 6rnegi
dahil edildi. Calismada 2020 yi1li pandemi doneminin
tuberkiiloz lzerindeki etkisini degerlendirmek icin;
2019 ve 2020 yilinda Mersin Universitesi Hastanesi
ve VSD’lerdeki hasta basvurular ve hastalardan
gelen ornek sayilan degerlendirildi. Buna gore
2020 yii pandemi doneminde ornek sayilarinin ne
kadar azaldigi, tiberkiiloz tanisi alan hasta sayilan,
hastalarin yas dagilimindaki degisim ve tiberkiloz
hastalarinin tedavi takibinde gelen kontrol ornek
sayilan hasta dosyalar taranarak incelendi.
Tuberkiiloz laboratuvar tanisi; steril olmayan
klinik (NALC)-NaOH

yontemiyle homojenizasyon ve dekontaminasyon

ornekler, N-asetil-L-sistein
islemi yapildiktan sonra besiyerlerine ekildi ve yayma
hazirlandi. Mycobacterium tuberculosis kompleks
(MTC) kilturu icin ornekler kat1 besiyeri Lowenstein-
Jensen (LJ) ve sivi besiyeri Versatrek (Thermo
Scientific, ABD) kultur sistemine ekilerek 6-8 hafta
inkiibasyona birakildi. Yaymalar Ehrlich-Ziehl-Neelsen
(EZN) yontemi ile boyanarak ARB varligi arastirildi.
izolatlarda MTC varligi
mikroskobik inceleme, makroskobik koloni morfolojisi

Kilturde uremesi olan
ve MTC’lerde mikobakteriyel protein fraksiyonu MPT64
antijenini tespit eden imminokromatografik test
“SD TB Ag MPT64 rapid test” (Standart Diagnostics,
Kore) ve “BD MGIT TBc identification Test” (Becton
Dickinson, ABD) ile tanimlandi.

istatistiksel analiz

2019 ve 2020 willan
siirekli degiskenlerin analizi Student’s t test ile
Surekli

standart sapma, minimum ve maksimum degerler

Calismada, arasinda

degerlendirildi. degiskenler  ortalama,

ile Ozetlendi. Kategorik degiskenler frekans ve

ylizde degerleri ile ozetlendi. Kategorik veriler igin
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Ki-Kare testi kullanildi. 2x2 boyutundan blyik ve
istatistiksel olarak anlamli bulunan karsilastirmalarda
iki oran karsilastirmas1 (Z testi) ile anlamliigin
hangi durumda oldugu tespit edildi. Verilerin analizi
TIBCO Statistica® 13.5.0.17 versiyon numarali paket
programi ile yapildi.

BULGULAR

Calisma  siresi  boyunca  mikobakteriyoloji

laboratuvarina toplam 3731 hastadan alinan 6328
ornek gelmistir. Hasta ve ornek sayilarinin yillara

gore dagilimi; 2019 yilinda 2365 hastadan 4094
ornek, 2020 yilinda ise 1366 hastadan 2234 ornek
seklindedir (Tablo ). Buna gore 2020 yili pandemi
doneminde hasta sayisinda %42,2 (n=999) oraninda
azalma gorulirken ornek sayisinda %45,4 (n=1860)
oraninda azalma tespit edilmistir. Ayrica hasta ve
ornek sayisindaki azalma oranlan sirasiyla VSD’lerde
%52,8 (n=512) ve %53,6 (n=870); Mersin Universitesi
hastanesinde %34 (n=487) ve %40 (n=990) oraninda
saptanmistir. Hasta ve ornek sayisindaki azalma
oranlan VSD’lerde Mersin Universitesi hastanesine

gore daha yiiksek gozlenmistir (p<0,001).

Tablo 1. Mikobakteriyoloji laboratuvar1 2019-2020 yili TB basvuru sayilar1 ve pozitif hastalarin demografik ozellikleri

2019 yih 2020 yih Toplam Azalma
n (%) n (%) n (%)
Ornek sayisi 4094 2234 6328 1860 (45.4)
MUH 2472 (60.4) 1482 (66.3) 3954 (62.5) 990 (40.0)
VSD 1622 (39.6) 752 (33.7) 2374 (37.5) 870 (53.6)
Hasta sayisi 2365 1366 3731 999 (42.2)
MUH 1396 (59.0) 909 (66.5) 2305 (61.8) 487 (34.9)
VSD 969 (41.0) 457 (33.5) 1426 (38.2) 512 (52.8)
MTC pozitif hasta sayisi 71 51 122 20 (28.2)
MUH 33 (46.5) 21 (41.2) 54 (44.3) 12 (36.4)
VSD 38 (53.5) 30 (58.8) 68 (55.7) 8 (21.1)
Cinsiyet
Erkek 53 (74.6) 36 (70.6) 89 (73.0) p*=0.620
Kadin 18 (25.4) 15 (29.4) 33 (27.0)
Kontol ornegi gelen pozitif hasta sayisi 52 (73.2)* 27 (52.9) 79 (64.8) p=0.021
MUH 24 (72.7) 10 (47.6) 34 (63.0)
p=0.438
VSD 28 (73.7) 17 (56.7) 45 (66.2)
Pozitif hastalarin yas ortalamasi, yil 53.5+16.2 (18-87)*  40.3+19.6 (1-78) 48.0+18.8 (1-87) p° <0.001
< 18 yas 0 (0.0) 6 (11.8)* 6 (4.9)
18-39 yas 16 (22.5) 18 (35.3) 34 (27.9)
Yas p?=0.003
40-64 yas 35 (49.3) 21 (41.1) 56 (45.9)
> 65 yas 20 (28.2)" 6 (11.8) 26 (21.3)

p*: Ki-Kare test, p°: Student’s t test, *: p <0.05 anlamli yiiksek olan orani ifade eder
MUH: Mersin Universitesi Hastanesi, VSD: Verem Savas Dispanseri
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G. ASLAN ve ark.

Pandemi doneminde aylara gore hasta ve ornek
sayisindaki azalma oranlarina bakildiginda hasta
sayisindaki en yiksek azalma oranm1 Mayis ayinda
%69,8 (n=164), Nisan ayinda %67,2 (n=162) ve Mart
ayinda %44,2 (n=111) gorulurken; en dusuk azalma
Ocak ayinda %9 (n=21), Agustos ayinda %29,7 (n=38)
ve Temmuz ayinda %31,3 (n=47) oraninda tespit

e — Cilt 79 B Say1 40 2022

edilmistir. Ornek sayisindaki en yiiksek azalma orani ise
May1s ayinda %71 (n=287), Nisan ayinda %69,2 (n=283)
ve Kasim ayinda %51,2 (n=151) oraninda goruliirken;
en dustk azalma Ocak ayinda %15,7 (n=65), Temmuz
ayinda %31,1 (n=75) ve Agustos ayinda %31,7 (n=70)
oraninda tespit edilmistir.
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MTC pozitif hasta sayilann degerlendirildiginde;
2019 yiinda toplam 71 hasta pozitif bulunurken, 2020
yiinda 51 hastada MTC tespit edilmis ve pandemi
doneminde pozitif hasta sayisindaki azalma oram
%28,2 (n=20) bulunmustur. Pandemi doneminde pozitif
hasta sayisindaki azalma oraniMersin Universitesi
hastanesinde %36,4 (n=12) ve VSD’lerde %21,1 (n=8)
oraninda saptanmistir (p=0,152) (Tablo 1).

Calisma suresi boyunca pozitif bulunan toplam
122 hastanin %73 (n=89)’uU erkek ve %27 (n=33)’si
kadin olup 2019 ve 2020 yillan arasinda hastalarin
cinsiyet dagilimlar acgisindan istatistiksel bir fark
saptanmamistir (p=0.620) (Tablo 1).

MTC pozitif hastalarin yas ortalamast 2019
yiinda 53,5+16,2 (min-maks 18-87) iken 2020
yiinda 40,3+19,6 (1-78)’e dusmustir ve MTC pozitif
hastalarin yas ortalamasindaki azalma istatistiksel
olarak anlamli bulunmustur (p <0.001). Yillara gore
pozitif hastalarin yas dagiimlan karsilastirildiginda
2019 yiinda 65 yas ustu hastalarin oram daha
fazlayken 2020 yilinda 18 yas altindaki hastalarin
oranm daha fazla bulunmustur (p=0.003) (Tablo 1).
Pandemi doneminde tuberkiloz hastalarinin yas
ortalamasinin azalarak genc yasa dogru kayma egilimi
gosterdigi ve 18 yas altinda pozitif hasta sayisinin
arttig1 tespit edilmistir.

Pandeminin hasta takibine etkisi
degerlendirildiginde; 2019 yilinda 71 MTC pozitif
hastanin %73,0 (n=52)’inden, 2020 yilinda ise 51
pozitif hastanin %52,9 (n=27)’undan tedavi takibi
sirasinda mikobakteriyoloji laboratuvarina kontrol
ornegi geldigi tespit edilmistir. Pandemi doneminde
MTC pozitif hastalarda kontrol Grnegi gelen hasta
sayisindaki azalma istatistiksel olarak anlamli
bulunmustur (p=0.021) (Tablo 1).

TARTISMA

Milletler’in surdurilebilir  kalkinma

ve DSO’niin tiiberkiilozu

Birlesmis
hedefleri
stratejisi global olarak TB epidemisini 2030 yilinda
hedeflemektedir (1). Bu

sonlandirma

bitirmeyi hedeflere
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yonelik ilerleme kaydedilmesine ragmen; COVID-19
pandemisinin saglik sistemine asir1 yiklenmesi ve
SARS-CoV-2 bulasini azaltmak icin alinan onlemler, TB
olgularinin tespiti ve tedavisi gibi saglik hizmetlerine
erisimi azaltmistir, bu durumun hem TB olgularinda
hem de TB’ye bagli olimlerde artisa neden olacag
(11). cesitli
gorilen viral salgin hastaliklar, TB kontrol programini

bildirilmistir Dinyanin yerlerinde
olumsuz etkilemistir. Ornegin 2014 yilinda Bat1 Afrika
gorilen Ebola virus salgim sirasinda, Liberya’da TB
tani, tedavi ve takibinin azalmasi sonucu, TB tedavi
basarisinin %80’den %69’a distiigli raporlanmistir
(6). Ayrica, Orta Dogu solunum sendromu koronaviriis
(MERS-CoV) salgini, Suudi Arabistan’da TB kontrolunu
etkilemistir. Bu viral salginlar, etkilenen bolgelerde
sonraki yillarda TB yukunin artmasina neden
olmustur (12). DSO, TB kontroliindeki ilerlemelerin
kaybedilmemesi icin COVID-19 pandemi surecinde
TB hizmetlerinin devam etmesini oneren bir bilgi
notu yayinlamistir (13). Ulkemizde de 2020 y1li Nisan
ayinda pandemi sirasinda TB hizmetlerinin devam
etmesini istemistir (14).

Calismamizda, COVID-19 pandemisinin TB kontrol
programina etkisi degerlendirildiginde, 2020 yili
pandemi doneminde tuberkiiloz tanisi icin 6rnek
alinan hasta sayisinda %42,2 oraninda azalma tespit
edilmistir. Aylara gore azalma oranlarina bakildiginda
ise en yuksek azalma oran ulkemizde pandeminin
basladig1 ve kisitlamalarin yogun olarak uygulandigi
donem olan Mart, Nisan ve Mayis ayinda (sirasiyla
%44,2, %67,2 ve %69,8 oraninda) gorulurken; en
disuk azalma ise ulkemizde COVID-19 olgularinin
goriilmedigi Ocak ayinda, kisitlamalarin azaltildig
dénem olan Temmuz ve Agustos ayinda (sirasiyla %9,
%31,1 ve %29,7) tespit edilmistir. Ulkemizde 2020
yili Mart-Kasim aylan arasinda ulusal tiiberkiiloz
referans laboratuvarina gelen basvurularin %69,6
oraninda ve ulusal siirveyans agina kayith kiiltiir
pozitif hasta sayisinin ise %37 oraninda azaldig
bildirilmistir (15). Ayrica, 2020 yili Mart-Ekim aylan
arasinda VSD’lerde yapilan muayene sayisinda %42
ve tedaviye alinan olgu sayisinda %24,7 oraninda



azalma oldugu belirtilmistir (16). Cin’den bildirilen
bir calismada, TB basvurularinin pandeminin pik
yaptigi
uygulandigi dénemde keskin bir sekilde azaldig1 ve
hasta takiplerinin ertelendigi belirtilmistir (17). 2019
ve 2020 yili Mart ve Nisan aylarinin karsilastirildig

sokaga cikma vyasagl tedbirlerinin siki

baska bir calismada, pandemi sureci ile iliskili olarak
yeni TB tanmis1 alan vakalarda ve daha oOnce tani
alan hastalarin takiplerinde azalma oldugu, olim
oranlarinda ise artis oldugu tespit edilmistir (18).
Bizim calismamizda 2020 yii pandemi doneminde
pozitif hasta sayisinin %28,2 oraninda azaldig1 tespit
edilmistir. Aynica, pozitif hastalarin tedavi takibi
sirasinda alinan kontrol 6rnegi 2019 yilinda %73 iken
2020 yiinda bu oramin %52,9’a diistiigli saptanmis ve
pandemi doneminde TB hastalarindan alinan kontrol
ornegi sayisindaki azalma anlamli
(p=0.021)

Pandemi doneminde uygulanan maske ve fiziksel

bulunmustur

mesafe politikalarimin  toplumsal TB  bulasinin
azalmasina yardimci olabilecegi belirtilmistir (3,19).
DSO global verilerine gére pandemi déneminde yeni
TB tamis1 konan kisi say1sinda %18,0 (2019 7,1 milyon-
2020 5,8 milyon)
(20). Ancak, TB insidansinda saglanan disislerin
%2,3’ten %1,9’a geriledigi bildirilmistir (3,20). Ayrica

ilaca direncli TB tedavisi saglanan kisi sayisinda

oraninda azalma gorulmustir

%15, koruyucu tedavi oraninda ise %21 azalma
raporlanmistir. Bu durumdan, pandemi doneminde
tan1 ve tedavi hizmetlerinin kesintiye ugramasi,
saglik sisteminin hizmet kapasitesinin azalmasi,
sokaga ¢ikma kisitlamalari, pandemi sirasinda saglik
kuruluslarina gitmenin riskleriyle ilgili endiseler,
TB ve COVID-19 semptomlarindaki benzerliklerden
dolayr damgalanma endisesi gibi faktorlerin etkili
oldugu belirtilmistir (20).
Calismamrmzda 2020 wyiinda TB
hastalarin hicbirinin  COVID-19 gecirmedigi tespit

tams1 alan
edilmistir. Ancak benzer semptomlar gosteren TB ve
COVID-19’un, koenfeksiyon varliginda hizli ilerleyen
siddetli
(21). Yapilan calismalarda, pandemi surecinde TB

bir tabloya neden oldugu bildirilmistir

tanisinin ihmal edilmesinin COVID-19 ve tiberkuloz
koenfeksiyonlarinin artmasina neden olabilecegi
belirtilmistir (21-24).
immin sistem uzerindeki etkisi, CD4 ve CD8 hicre

SARS-CoV-2 enfeksiyonunun

sayisin1 azaltmasi latent tuberkiilozun aktivasyonuna
neden olabileceginden COVID-19 geciren hastalarin
tuberkiloz acgisindan izlenmesi onerilmistir (25,26).
Ayrica sitokin firtinasin1 onlemek amaciyla tedavide
uygulanan immunsupresif ajanlarin da reaktivasyona
neden olabilecegi bildirilmistir (22,27). Bu nedenle
immunsupresif tedavi oncesi interferon gama salim
testi (IGRA) yapilmas1 oOnerilmistir (27). Ancak
COVID-19’un neden oldugu immiin diizensizligin
IGRA testinde belirsiz sonuclara neden olabilecegi
unutulmamalidir (10).

Calismamizda TB pozitif hastalarin %73’0 erkek,
%27’si kadin olup, 2019 ve 2020 yillann arasinda
cinsiyet dagilimlar agisindan bir fark saptanmamistir
(p=0.620). TB pozitif hastalarin yas ortalamasi 2019
yiinda 53.5+16.2 iken 2020 yilinda 40.3+19.6’e
dismistir ve pozitif hastalarin yas ortalamasindaki
Pozitif
hastalarin yas dagilimlan karsilastirildiginda 2019

azalma anlamli bulunmustur (p <0.001).
yiinda 65 yas Ustu hastalarin oran1 daha fazlayken
2020 yiinda 18 yas altindaki hastalarin oran1 daha
fazla bulunmustur (p=0.003) (Tablo 1). 2020 yilinda
hastalarin yas ortalamasinin azalmasi ve cocuklarda
pozitifligin artmasi, pandemi doneminde uygulanan
maske ve sosyal mesafe kurallarimin eriskinlerde
toplumsal TB bulasim azaltmis olabilecegini ancak
kisitlama ve karantina uygulamalarinin aile ici TB
bulasimm  arttirmis  olabilecegini  diistindiirmustdr.
DSO’niin 2019 yili global verilerine gére; 10 milyon TB
olgusunun %56’sinin erkeklerde, %32’sinin kadinlarda
ve %12’sinin cocuklarda goriildiigu bildirilmistir (3).
Cocuklarda gorulen tiiberkiiloz olgular, kontrol altina
alinamamis eriskin tuberkulozunun bir gostergesidir
(28). Bir modelleme calismasinda, tuberkiloz yuki
yuksek olan ulkelerde enfektif tuberkilozlu bir
bireyle ayni evde yasayan 15 yasindan kucuk cocuk
15319701(13766297-17061821) ve
meydana gelen tiiberkiiloz enfeksiyonlarinin medyani

sayisi medyani
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7591759(5800053-9969780)
(29). Cocuklara tuberkuloz, ev disinda okul ve toplu

olarak  bildirilmistir
tasima gibi cesitli kalabalik ortamlardan bulassa da
cogunlukla birlikte yasadiklari ev halki iiyelerindeki
indeks olgulardan bulasir (28,29). COVID-19 pandemi
sirecinde SARS-CoV-2’nin yayilmasini onlemek icin
uygulanan izolasyon ve karantina onlemlerinin aile
ici tliberkiiloz bulasini kolaylastirdigi belirtilmistir
(3,12). Aynica, tuberkilozlu indeks olguya maruz
kalma yogunlugu arttikca aile liyeleri arasinda TB
enfeksiyonu ve hastalik gelisme riskinin de arttig
raporlanmistir (30). COVID-19 pandemi doneminde
uygulanan 3 aylik bir karantinanin onumizdeki 5
yillik stirecte Hindistan’da ek 1,65 milyon TB vakasina
ve 438000 TB kaynakli olime neden olabilecegi
bildirilmistir (31).

Sonu¢ olarak bu calismada COVID-19 pandemi
doneminde tuberkiiloz  tanisi

icin  basvuran

hasta sayisinda %42,2 ve oOrnek sayisinda %45,4

ETIK KURUL ONAYI

oraninda azalma tespit edilmistir. Aylara gore
TB tams1 icin ornek alinan hasta sayisindaki en
yliksek azalma lilkemizde pandeminin basladig1 ve
kisitlamalarin yogun olarak uygulandigi Mart, Nisan
ve Mayis aylarinda gorilmustur. Pandemi doneminde
hastalarin yas ortalamasinda anlamli bir distis tespit
edilmis ve 18 yas altindaki hastalarin sayisinda
artis saptanmistir. Ayrica, bu donemde TB pozitif
hastalarin tedavi takibinde alinan kontrol &rnegi
sayisinda anlamli oranda azalma tespit edilmistir. Elde
ettigimiz bu bulgular pandemi déneminde uygulanan
kisitlamalarin bolgemizde TB tani ve takibini olumsuz
etkiledigini ortaya koymus ve aile ici bulasin arttigin
dusundurmustir. Ancak pandeminin TB kontroline
etkisini daha ayrintili bir sekilde ortaya koyabilmek
icin genis oOlcekli ve uzun periyotlu calismalara
ihtiyac vardir.

* Bu calisma, Mersin Universitesi Klinik Arastirmalar Etik Kurulu’nun onayi ile gerceklestirildi (Tarih:03.03.2021 ve Karar No:

2021/218).
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Ticari broiler ve yumurtac1 tavuklarda ELISA ile Mycoplasma
synoviae seropozitifligi

Giilsen GONCAGUL' , Elcin GUNAYDIN?

, Ozlem KARDOGAN:?

, Yavuz COKAL*

OZET

Amag: Mycoplasma synoviae (M. synoviae), diinya

genelinde kanatli endustrisinde onemli ekonomik
kayiplara neden olan, mikoplazma tirleri icerisinde
klinik acidan en 6nemli olan ikinci tiirdir. Bu calismanin
amaci, ticari broiler ve ticari yumurtaci sirilerde M.
synoviae’ya karsi olusan antikorlarin varligini indirek

ELISA ile arastirmaktir.

Yontem: ic Anadolu Bélgesi’'nde asisiz ticari
broiler (n=380) ve ticari yumurtaci (n=577) suriilerden
tesadiifi ornekleme yoluyla aseptik kosullarda vena
subcutanae ulnaristen toplam 957 kan 6rnegi toplandi
ve serumlarn ayrildi. Serum orneklerinde anti-M.
synoviae antikorlar1 ticari indirekt ELISA kiti ile

belirlendi.

Bulgular: Yirmibir ticari broiler surusiinden alinan
380 ve 33 ticari yumurtaci siriisinden alinan 577 kan
serumu Orneginde sirasiyla seropozitiflik oranm %40,76
(n=155) ve %54,59 (n=315) olarak saptandi.

Sonug: ic Anadolu Bolgesi’nde kanath

yetistiriciliginde ozellikle ticari yumurtaci siiriilerde,
broilerlere gore M. synoviae, enfeksiyonunun daha

yaygin oldugu belirlendi. Her iki yetistirme tipinde M.

ABSTRACT

Objective: Mycoplasma synoviae (M. synoviae)
is the second most clinically important mycoplasma
species, causing significant economic losses to the
poultry industry worldwide. The aim of this study is
to investigate the presence of antibodies against M.
synoviae by indirect ELISA in commercial broiler and

commercial layer flocks.

Methods: A total of 957 blood samples were collected
from vena subcutanae ulnaris under aseptic conditions
by random sampling from unvaccinated commercial
broiler (n=380) and commercial layer (n=577) flocks
in the Central Anatolia Region and their serums were
extracted. Anti-M.synoviae antibodies were detected by

using commercial indirect ELISA kit.

Results: The seropositivity rates were determined
40.76% (n=155) and 54.59% (n=315) in 380 sera from
21 commercial broiler flocks and 577 sera from 33

commercial layer flocks, respectively.

Conclusion: In comparison to broilers, M. synoviae
infection was shown to be more widespread in poultry
breeding, particularly in commercial layer flocks, in the

Central Anatolia Region. To avoid economic loss due to

'Bursa Uludag Universitesi Mennan Pasinli Atcilik Meslek Yiiksekokulu, Bursa

2Kastamonu Universitesi Veteriner Fakiiltesi Mikrobiyoloji AD., Kastamonu

2Veteriner Kontrol Merkez Arastirma Enstitiisti Miidiirligii, Kanatl Hayvan Hastaliklari Teshis Laboratuvari, Ankara
2Onyedi Eyliil Universitesi, Bandirma Meslek Yiiksekokulu, Balikesir

53

iletigim / Corresponding Author : Giilsen GONCAGUL
Bursa Uludag Universitesi Gériikle Kampiisti Niliifer, Bursa - Tiirkiye
E-posta / E-mail : goncagul@uludag.edu.tr

Gelis Tarihi / Received : 09.05.2022
Kabul Tarihi / Accepted : 01.08.2022

Goncagiil G, Giinaydin E, Kardogan O, Cokal Y. Ticari broiler ve yumurtaci tavuklarda ELISA ile Mycoplasma synoviae seropozitifligi.
Turk Hij Den Biyol Derg, 2022; 79(4): 656 - 665

656


https://orcid.org/0000-0003-4331-9698
https://orcid.org/0000-0002-5247-7578
https://orcid.org/0000-0002-6457-3292
https://orcid.org/0000-0001-5992-6295
https://dx.doi.org/10.5505/TurkHijyen.2022.20846

657

synoviae kaynakli ekonomik kayip risklerinin olusmamasi
icin kanatli damizlik surilerin biyoguivenlik onemlerinin
arttinlmasi, ozellikle damizlik siriilerde izleme
calismalan ile diizenli takiplerin yapilmasi ve enfeksiyon
varligi saptanmis siriilerde en kisa siirede tedavi

uygulamasinin 6nem arzettigi kanaatindeyiz.

Anahtar Kelimeler: Mycoplasma synoviae, ELISA,

ticari broiler, ticari yumurtaci

M. synoviae in both breeding types, we conclude that it
is critical to improve the biosecurity of poultry breeder
flocks, conduct regular follow-ups with monitoring
studies, especially in breeder flocks, and treat infected

herds as soon as possible.

Key  Words: Mycoplasma  synoviae, ELISA,

commercial broiler, commercial layer

GIRIS

M. synoviae, kanatli hayvanlarda, sinovitis,
peritonitis, yumurta apikal anormallikleri ve ust
solunum yollarinin subklinik enfeksiyonuna yol acan
ve kanatli sektorinde ciddi ekonomik kayiplara neden
olan bir enfeksiyon ajanmidir (1, 2). Ayrica M. synoviae
yumurtalarda kabuk ve apeks anormalliklerine,
yumurta kalitesinde ve uretiminde dusiise neden
olarak isletme maliyetlerinde artisa neden olabilir
(3-6). Bunun yanisira ozellikle 23-25 haftalik broiler
damizlik siiriilerde de %5 ile %10 oraninda topalliga
neden oldugu ve tendon kopmasinin yasandigi da
bildirilmistir (7). Kanatli mikoplazmozu, horizontal
veya vertikal bulasip, genellikle kanatlilarin
%100’unu enfekte etmektedir. Bu enfeksiyonu tasiyan
kanatlilarda eklem lezyonlar her zaman goriilmedigi
icin, enfekte oldugu klinik olarak anlasilamayan
diger
kanatlilara bulastirmaya devam etikleri bildirilmistir
(8-12).

Bu durum enfeksiyonun siriide kalici olarak
(13).  Ozellikle

kanatli endustrisinin yogun oldugu llkelerde, ticari

tasiyicilarin - dogrudan  horizontal yolla

devamina da neden olmaktadir

siriilerde enfeksiyonun kontrol altina alinmasi bir

(14).
altina alinmas1 ve ekonomik kayiplarin onlenmesinde

zorunluluk halindedir Enfeksiyonun kontrol

basarili sonuc almak, ancak, enfekte sirilerin dogru
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ve zamaninda teshisi ve gerekli onlemin alinmas ile
mumkin olmaktadir (15,16). Mycoplasma’nin teshis
amacli izolasyonunda kullanilan genel kiiltir yontemi
zor, pahali, zaman alici olmasi, dusik hassasiyet
gostermesi ve bazen de miks enfeksiyonlar kaynakli
yalanc1 negatif sonu¢c vermesi
edilmemektedir (17).
kontrol etmek icin gerekli profilaktik onlemlerin

nedeniyle tercih
Serolojik teknikler, salginlar

alinmasina rehberlik eden belirli bir patojen icin
spesifik antikorlarin saptanmasi yoluyla bulasici

hastaliklarin erken izlenmesinde faydali olabilir
(15). Bu amacla guinimiizde Mycoplasma teshisi icin
ELISA yontemiyle, antikor varligi ortaya konulmaya
calisilmaktadir (18). Bunun yaninda PCR teknigi ile
DNA tespiti ile de yapilmaktadir (14). ELISA’nin kanatli
damizlik ve ticari surulerde kanatli mikoplazmozunu
saptamaya yonelik izleme programlarinda tarama
amacli  kullanilmasindan
(19). M.
Amerika, Asya, Avrupa ve Afrika gibi diinyanin farkl
bolgelerinde bildirilmistir (20). Ancak, M.
diinya genelinde cogu vakada bolgesel

gorulmus ve buyik olcekli salginlar nadiren meydana

fayda  gorulmektedir

synoviae enfeksiyonu, Avustralya, Guney

synovia
olarak

gelmistir. Son on yilda, ticari kanatli yetistirciliginde
Mycoplasma gallisepticum’un roliini M. synoviae’nin
devralarak daha fazla goriildiigu bildirilmistir (4). Bu
enfeksiyonun kontroliinde uygun olabilecek kontrol
programinin belirlenmesinde, programin uygulanacagi



bolgede bulunan kanath surulerinde enfeksiyonun
yayginiginin bilinmesi gerekir. Bu amacgla 6zellikle
Avrupa ve diinya llkelerinde yapilmis epidemiyolojik
calismalar kanatlilarda M.  synoviae’nin yiksek

prevalans orani tespit edilmistir (4, 6, 18, 21-23).

Kanatli hayvanm endistrisinde M.  synoviae
enfeksiyonunun  kontrol  altina  alinmasi1  ve
onlenmesinde, ozellikle kanatli sirilerinin  bu

enfeksiyon yonli izlenmesinin yararli oldugu ve bu
onleme stratejisinin tum broiler ve yumurta tipi
yetistirmelerde yapilmas1 gerekliligi vurgulanmistir
(23).

Arastirmamizda, kanatli yetistiriciliginin yogun
yapildig1 ic Anadolu Boélgesi’nde ticari broiler ve
yumurtaci tavuklarda, kanatl yetistiriciliginin onemli
ekonomik kayiplara yol acan onemli patojenlerinden
olan M. synoviae enfeksiyonunun serolojik olarak
ELISA ile varliginin ve yayginliginin tespit edilmesi
hedeflenmistir.

GEREC ve YONTEM

Kan Serum Ornekleri

ic Anadolu Bélgesi’nde, 1-39 giinliik 21 farkl ticari
broiler (n= 380) ve 1-136 gunluk 33 ticari yumurtaci
(n=577)
surulerden tesadifi ornekleme yolu alinan toplam

surusunden aseptik  kosullarda asisiz
957 kan orneklerinden serum eldesi icin, kanlar 1000
rpm de 2 dakika santrifriije edildi. Serumlar ependorf
tuplere aktarilarak calisilincaya kadar -20 °C’lik derin

dondurucuda saklandi.
ELISA yorumu

Toplanan kan serumu ornekleri, ticari M. synoviae
Antikor Test Kiti (BioChek®, Gouda, Hollanda)
kullanilarak iretici firmanin talimatlarina gore
ELISA ile incelendi. 405 nm’de optik densitede ELISA
okuyucu spektrofotometre (ELX800 ™, Bio-Tek Inst Inc,
ABD) ile okundu. M. synovia’ya karsi antikor varligi
veya yoklugu her numune icin S/P oramini, titre ve
genel sirl profili degerleri BioChek® firmasinin 6zel
programi ile (BioChek Software Programme, Gouda,

Hollanda) hesaplanarak tespit edildi. M. synoviae
icin antikor durumu S/P oranminin 0,499 veya daha
diisuk olmasi, antikor titresinin 593 veya daha diisiik
olmasi durumunda negatif, S/P oraninin 0,500 veya
daha bilyik, antikor titresinin 594 veya daha buyuk
olmasinda pozitif olarak degerlendirildi.
istatistiksel degerlendirme

Ticari broiler ve ticari yumurtaci siriler arasinda
pozitiflik acisindan farkliigin arastirilmasi icin Ki-kare
analizi uygulanmistir. Ticari broiler ve ticari yumurtac
stirliler icin yas ile dogru orantili olarak pozitiflik oran
arasinda iliskinin arastirilmasi asamasinda ise Kruskal-
Wallis Testi uygulanmistir.

Bu calisma Veteriner Kontrol Merkez Arastirma
Enstitiisii  Mudurlugt Yerel Etik Kurulu izni ile
yapilmistir (Tarih:05.01.2022 ve Karar No: 2022/02).

BULGULAR

Calismada ic Anadolu Bélgesi’nde ticari broiler (n=
380) ve ticari yumurtaci surustinden (n=577) toplam
957 serum ornegine Ms antikorlarinin varligi agisindan
degerlendirmek icin ELISA uygulandi. Ticari broiler (n=
380) ve ticari yumurtac surusinden (n=577) alinan
kan serumlarindaki M. synoviae antikor seropozitiflik
oranlan Tablo 1’de gosterilmistir.

Tablo 2’de goriildiigii gibi M. synoviae antikorlan
yoniinden ticari broiler sird ile ticari yumurtaci siirt
arasinda istatistiksel olarak seropozitiflik ylizdesi
bakimindan fark oldugu sonucuna ulasilmistir (a=0.05
> p-value=0.000).

Calisma kapsaminda ticari broiler ve ticari
yumurtac1 suru arasinda yetistirmenin ilk 14 gin
a=0.05 >p-value=0.014) ve 28 gunliik yaslarda (a=0.05
> p-value=0.026) seropozitiflik yuzdesi acisindan
degerlendirildiginde her iki yetistirme tipinde de fark
oldugu sonucuna varilmistir (Tablo 6, Tablo 7).

Tablo 7’de goriildiigu gibi, ticari broiler siri ile
ticari yumurtaci siru arasinda istatistiksel olarak

seropozitiflik yiizdesi bakimindan M.  synoviae
antikorlart  yoniinden fark olmadigi sonucuna
ulasitmistir (a=0.05 < p-value=0.985).

Turk Hij Den Biyol Derg

658



Tablo 1. Ticari broiler ve ticari yumurtac suriilerde M.synoviae seropozitiflik oranlan

Ticari Broiler Siirii Ticari Yumurtac Siirii
Yas Numune Seropozitif Seropozitif Oran Y?§ Numune Seropozitif Seropozitif Oran
(Giin) Numune Sayisi (%) (Giin) Numune Sayisi (%)
Sayisi Sayisi
N P N P N P N P
4 15 14 1 93,3 6,7 32 10 10 - 100
23 15 15 - 100 - 18 14 14 - 100
26 13 13 - 100 - 22 11 11 - 100
1 15 15 - 100 - 25 19 19 - 100
1 15 15 - 100 - 35 10 7 3 70 30
1 15 15 - 100 - 30 15 15 - 100
4 20 19 1 95 5 72 25 3 22 12 88
4 10 10 - 100 - 84 10 - 10 100
39 22 2 20 9 91 54 20 1 19 5 95
39 23 3 20 13 87 1 13 13 - 100
39 23 2 21 8,7 91,3 12 15 15 - 100
39 22 3 19 13,6 86,4 7 7 7 - 100
36 23 4 19 17,4 82,6 108 24 3 21 12,5 87,5
36 22 5 17 22,7 77,3 42 10 3 7 30 70
36 22 4 18 18,2 81,8 84 20 14 6 70 30
36 23 4 19 17,4 82,6 1 15 15 - 100
3 18 18 - 100 - 1 10 10 - 100
7 18 18 - 100 - 27 20 14 6 70 30
7 18 18 - 100 - 25 20 9 11 45 55
5 18 18 - 100 - 1 20 14 6 70 30
4 10 10 - 100 - 4 10 10 - 100
18 30 20 10 66,7 33,3
28 10 10 - 100
121 24 - 24 - 100
121 24 5 19 20,8 79,2
84 22 4 18 18,2 81,8
84 23 6 17 26,1 73,9
96 13 1 12 7,7 92,3
96 23 1 22 4,3 95,7
107 23 4 19 17,4 82,6
107 23 4 19 17,4 82,6
107 23 - 23 - 100
136 21 - 21 - 100
TOPLAM 380 225 155 59,21 40,79 577 262 315 45,41 54,59

N= Negatif, P=Pozitif
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Tablo 2. Ticari broiler suri ile ticari yumurtaci suri arasinda pozitif bakimindan iliski analizi

Yetistirme Tipi n Pozitif Negatif Ki-Kare analizi p-degeri
Ticari Broiler 380 155 225

Ticari Yumurtac 577 315 262 0.000

Toplam 957 470 487

Tablo 3. Ticari broiler siirii icin yasin artmasi ile pozitiflik oraninin arttigina iliskin test sonucu

Serbestlik derecesi Test istatistigi p-value degeri

Kruskal-Wallis testi
8 5.67 0.685

Tablo 4. Ticari yumurtaci sird icin yasin artmasi ile pozitiflik oramimin arttigina iliskin test sonucu

Serbestlik derecesi Test istatistigi p-value degeri

Kruskal-Wallis testi
20 19.26 0.505

Tablo 5. ilk 14 giin icin ticari brolier ve yumurtac siiriiniin pozitiflik acidan farkliik analizi

Yetistirme Tipi n Pozitif Negatif Ki-Kare analizi p-degeri
Ticari Broiler 172 2 170

Ticari Yumurtac 90 6 84 0.014

Toplam 254 8 262

Tablo 6. ilk 28 giin icin ticari brolier ve yumurtac siiriiniin pozitiflik agidan farklilik analizi

Yetistirme Tipi n Pozitif Negatif Ki-Kare analizi p-degeri
Ticari Broiler 200 2 198

Ticari Yumurtac 190 9 181 0.026

Toplam 390 11 379
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Tablo 7. ik 36 giin icin ticari brolier ve yumurtac siiriiniin pozitiflik acidan farkliik analizi

Yetistirme Tipi n Pozitif Negatif Ki-Kare analizi p-degeri
Ticari Broiler 180 153 27
Ticari Yumurtac 328 279 49 0.985
Toplam 508 432 76
TARTISMA bir calismada M. synoviae pozitiflik oranin1 %20.9

Mikoplasma enfeksiyonlari, tek basina veya miks
enfeksiyonlar halinde, kanatli endustrisinde solunum
yolu enfeksiyonlarinin ve agir ekonomik kayiplarin
baslica nedenlerinden biridir (6,25). Dunya genelinde
kanatli endistrisi patojenleri icerisinde yer alan
Mycoplasma turlerinden M.
ekonomik acidan degerlendirildiginde ikinci onemli
tlrdur(1).
ekonomik boyutunun onemi acisindan erken tespiti,

synoviae klinik ve
Kanatli endustrisinde bu enfeksiyonun

kanatli yetistiricileri yonuyle ciddi ihtiyactir. Sektoriin
karliik dizeyini en st seviyeye cikarabilmek
icin enfekte surulerin, ari surilere enfeksiyonu
bulastirmasinin  onune gecilmesi onemlidir. Bu
amacla, enfeksiyon kontrol programlarinin basarisi
ve enfeksiyonun yayilmasini onlemenin geregi,
enfekte siiriilerin dogru ve zamaninda teshis edilmesi
ile mumkindur. M. synoviae icin serolojik tarama,
civcivlerin  serumundaki capraz reaksiyonlar ve
spesifik olmayan reaktanlar nedeniyle enfeksiyonun
kontroliiniin  yapilabilmesi

ile ilgili gelistirilecek

stratejiler acisindan  enfeksiyonun  durumunun
bilinmesi gereklidir. Diinya Salgin Hastaliklar Ofisi
(OIE)
serolojik testler onerilmektedir (26).

Bu nedenle M. synoviae’min saptanmasi icin
ELISA uygun olacaktir (19, 27-29). Ulkemizde Akan ve

ark. (2008) serolojik ve molekiiler olarak yaptiklar

tarafindan primer tarama testleri olarak
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olarak bildirmislerdir (30). Damizlik isletmelerde
yapilan calismada 92 adet serumun %88’i ELISA ile M.
synoviae yonunden pozitif bulunmustur (31).

Ege Bolgesi’nde 2015 yilinda yapilan calismada
toplam 60 kiimeste bulunan broiler (n=700) ve ticari
yumurtaci (n=360) siiriilerden alinan toplam 1060 kan
serum orneginde M. synoviae seropozitiflik yiizdeleri
sirasiyla %62.2 ve %82.7 oraninda bulunmustur
(32). Bizim calismamizda ise bu oran broilerlerde
%40.79, ticari yumurtacilarda ise %54.59 oraninda
saptanmistir. Ozgiir ve Tiirkyilmaz (2016)’1n yaptig1
calismada kanatlilarda mikoplazma M.
seropozitiflik oraninin M.
daha yiksek bulundugu
Yillar
M.  synoviae seropozitiflik ylizdelerinin arttig

synoviae
gallisepticum’a gore
(32).
siiriilerinin

rapor edilmistir

ilerlediikce ilkemizde kanatlh
bu calismalarda gozlenmektedir. Amerika’nin
Kaliforniya eyaletinde serum ve yumurta sarisi
numunelerinden yapilan calismada M.

prevalansi eyaletin giineyinde %91, merkezinde %32

synoviae

olarak belirlenmistir (33). Amerika’da 80’li yillarda
bu enfeksiyonun bolgesel olarak farkliik gostermekle
birlikte yiiksek prevalansta seyrettigi goriilmektedir.
Dogu Ingiltere’deki ticari yumurtaci siiriilerinde
yapilan diger arastirmada %78.6 gibi yiiksek oranda
yumurtalarda M. synoviae antikorlarinin saptandig
bildirilmistir (21). Feberwee ve ark. (2008), yapmis
olduklan calismada da, calismamizda oldugu gibi



ticari yumurtac1 surilerdeki oraninmin (%73), broiler
(%6)
oldugunu bildirmislerdir (34). Benzer sekilde, Atique

surllerin seropozitifliginden daha yiiksek
ve ark. 2012 yilinda yaptiklar calismada broilerlerde
%11.19, %25

seropozitiflige rastlanmistir (35). Ispanya’da yapilan

yumurtac1 suriide ise oraninda
bir calismada enfeksiyonun seroprevalans1 yumurtaci
tavuklarda %95 ve etlik piliclerde %74, Sirbistan’da
2009 yilinda yapilan diger bir calisma da yetiskin
surulerde %90 ve yetistirme doneminde %40 gibi
yuksek oranlar bulunmustur (23, 36). El-Ashram ve
ark. (2021)’mn Misir’da yaptigi calismada 3 farkl
irkta; 666 Ross, 95 Lohmann ve 239 yerli olmak uzere
toplam 1000 serum orneginde M. synoviae seropozitif
oranlarinin sirasiyla; %5.40, %27.36, %28.03 oldugu
bildirilmistir (37). Buim ve ark (2009)'nin yaptig
calismada ticari yumurtacilarda %69 (38), Suzuki
ve ark. (2009)’nmin yaptigi diger bir calismada ise
%53 oraninda seroprevalans bildirilmistir (39, 40).
Aym yillarda broilerlerde yapilan arastirma da
enfeksiyonun seroprevalansi %35 oldugu bulunmustur
(34). M.
yumurtaci siiriilerde bizim calismamizda oldugu

synoviae enfeksiyonlarimin  ozellikle
gibi yiiksek seropozitifligi, bu yetistirme tipinde
yasam suresinin uzun olmasi ve kumeslerde yeterli
olmayan onlemlerine  baglanabilir
(12).

yumurtaci surilere gore dusuk olmasi, yetistirme

biyoguivenlik
Broilerlerde enfeksiyonun seroprevalansinin
periyodunun ilk glinlerinde antibiyotiklerin sk
kullanimi ve 40 ginlik vyaslarda kesilme sevk

edilmeleri  acgiklanabilir. Kanatli  surulerinde

bu enfeksiyonun yetistirme tipine gore farkl
seroprevalans oranina sahip olmasi; farkli ornekleme
yaslari, muhtemelen M. synoviae’ya karsi asilamanin
broiler damzlik

yumurtalik damizliklara gore

tavuklarda daha yaygin olarak kullanilmasindan

kaynaklanabilecegi bildirilmistir (16). Calismamizda
ozellikle yetistirmenin ilk 28 gun icin ticari broiler
surd ile ticari yumurtac siirii arasinda seropozitiflik
bakimindan fark oldugu sonucuna ulasilmistir.

Sonuc olarak, Turkiye’de ticari kanatl
ciftliklerindeki M. synoviae enfeksiyonlart mevcuttur.
Bu enfeksiyonun yayginliginin azaltilmasi icin koruma
stratejilerinin olusturulmasi ve ekonomik kayiplarin
engellenmesi icin seropozitiflikle ilgili calismalar
yayginlastinlmalidir.

M. synoviae’min yiiksek seropozitifligi, diizenli
monitoring calismalarinin enfeksiyonun kontrolu
icin gerekli oldugunu diisiindiirmektedir. Ozellikle
vertikal yolla bulasan enfeksiyonlarin  onune
gecmenin baslangic noktasi olan damizlik suiriilerin ari
olmasimin 6nemi de oldukca biiyiiktiir (41). Ozellikle
enfeksiyonun kontroliinde, antibiyotik tedavisinin
gecici etkisi, direncin ortaya cikmasi ve tiiketim icin
yumurtalarda kalint1 kalma riski nedeniyle M. synoviae
kontrolu icin surveyans ve asilama gibi alternatif
stratejiler dustnulmelidir (1). Asi ile ilgili yapilmis
bir calisma da lokal saha izolatlarindan hazirlanan M.
synoviae rekombinant asisinin, membran ve tam hiicre
asilarina kiyasla asilama ve ticari yumurtacilarda
mikoplazma enfeksiyonuna kars1 korunmasi icin en iyi
secim oldugunu belirtilmistir (42). M. synoviae’nin
kanatli sagligini tehdit ettigine dair calismalar ve
gozlemlerle farkindalik arttikca ulkesel

icerisine M.

kontrol
programlari synoviae’nin da dahil
edilmesi anlamli olacaktir. Ticari ve damizlik kanatlh
isletmelerinde pratik ve ekonomik uygulama olan
mikoplazma monitoring programinin olusturulmasi,
eradikasyon programi cercevesinde kati biyoguivenlik
onlemlerinin

uygulanmas1 yoluyla enfeksiyonun

kontroliiniin saglanabilecegi kanaatindeyiz.
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ETiK KURUL ONAYI

* Bu calisma, Veteriner Kontrol Merkez Arastirma Enstitiisii Miidurligii Yerel Etik Kurulu’nun onayi ile gerceklestirildi (Tarih:
05.01.2022 ve Karar No: 2022/02).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢cikar catismasi bildirmemislerdir.
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Seropositivity of HBsAg, Anti-HBs, Anti-HCV and Anti-HIV in
patients admitted to Siirt Training and Research Hospital

Omer ACER'

Osman OzZUDOGRU? (D),

ABSTRACT

Objective: Viral hepatitis infections, including
hepatitis B and C, and HIV represent an important public
health problem worldwide. In this study, we aimed to
investigate the seropositivity of HBsAg, Anti-HBs, Anti-
HCV, and Anti-HIV in patients who applied to our hospital

between 2019 and 2021.

Methods: In this study, the frequency of HBsAg, Anti-
HBs, total Anti-HCV and anti-HIV in patients admitted to
our hospital between January-2019-January 2021 was

evaluated retrospectively.

Results: HBsAg positivity was determined as 3.28% in
a total of 52420 patients. HBsAg positivity was found to
be 4.12% (95%Cl: 3.9-4.3) in males, whereas 2.67% (95%Cl
2.56-2.78) in females. There was a statistically significant
relationship between HBsAg positivity and gender and age
(p<0.001). Anti-HBs level of 54.9% of the patients (95%Cl:
44.6-45.6) was found to be sufficient for immunity
(Anti-HBs >10 mIU / ml). While this rate was found to
be 61.04% (95%Cl: 60.5-61.5) in males, it was found to
be 50.37% (95%Cl: 50-50.7) in females. A significant
relationship was found between Anti-HBs positivity and

gender and age (p<0.001). General Anti-HCV positivity

OZET

Amag: Hepatit B ve C dahil viral hepatit enfeksiyonlan
ve HIV, diinya capinda 6nemli bir halk sagligi sorunu
olmaya devam etmektedir. Bu calismada 2019 ile 2021
tarihleri arasinda hastanemize basvuran hastalarda
HBsAg, Anti-HBs, Anti-HCV ve Anti-HIV seropozitifliginin

arastirilmas1 amaclanmistir.

Yontem: Bu calismada 2019 ile 2021 tarihleri
arasinda hastanemize basvuran hastalarda HBsAg, Anti-
HBs total, Anti-HCV ve anti-HIV frekansi retrospektif

olarak degerlendirilmistir.

Bulgular: Toplam 52420 hastada HBsAg pozitifligi
%3,3 olarak belirlendi. Erkeklerde HBsAg pozitiflik
%4,2  (%95GA: 3,9-4,3), kadilarda ie %2,67
(%95GA: 2,56-2,78) olarak bulundu. HBsAg pozitifligi

ile cinsiyet ve yas arasinda istatistiksel olarak anlamli

orani

iliski bulunmustur (p<0,001). Hastalarin %54,9’unun
(%95GA: 44,6-45,6) Anti-HBs diizeyi bagisiklik icin
yeterli bulundu (Anti-HBs >10 mlU/ml). Erkeklerde
bu oran %61,04 (%95GA: 60,5-61,5) iken kadinlarda
%50,37 (%95GA:50-50,7)

HBs pozitifligi ile cinsiyet ve yas arasinda istatistiksel

olarak bulunmustur. Anti-

olarak anlamli iliski bulunmustur (p<0,001). Genel Anti-
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was found as 0.11% (95%Cl: 0.09-1.01). There was
significant relationship between age groups for anti-HCV
positivity (p<0.001), whereas the relationship for gender
was not significant (p=0.934). There was no statistically
significant relationship between anti-HIV positivity and
age (p=0.307) and gender (p=0.999). Anti-HIV positivity
was determined as 0.3%. (95%Cl: 0.01-1.05).

Conclusion: As a result, viral hepatitis is an
important health problem around the world and for our
city. Vaccination, infection control programs, and public
education can reduce the risk of new infections. Anti-

HIV positivity was found to be very low in our city.

Key Words: Hepatitis, Anti-HBs, Anti-HCV, Anti-HIV,
seropositivity

HCV pozitifligi %0,1 (%95GA: 0,09-1,01) olarak bulundu.
Anti-HCV pozitifligi icin yas gruplan arasinda anlamli
iliski varken (p<0,001), cinsiyete gore iliski anlamli
degildi (p=0,934). Anti HIV pozitifligi ile yas (p=0,307)
(p=0,999)
anlamli bir iliski bulunmamistir. Anti-HIV pozitifligi
%00,24 (%95GA: 0,01-1,05) olarak tespit edildi.

ve cinsiyet arasinda istatistiksel olarak

Sonug: Sonuc¢ olarak viral hepatit dinya capinda
ve sehrimiz icin 6nemli bir saglik sorunudur. Asilama,
enfeksiyon kontrol programlar ve halk egitimi yeni
enfeksiyon riskini azaltabilir. ilimizde anti-HIV pozitifligi

cok dustik bulundu.

Anahtar Kelimeler: Hepatit, Anti-HBs, Anti-HCV,
Anti-HIV, Seropozitiflik

INTRODUCTION

Hepatitis B and C and HIV infections represent
an important public health problem worldwide and
affect more people than Human Immunodeficiency
Virus (HIV) (1,2). It is an inflammatory disease of the
liver that negatively affects both direct and indirect
health costs in both developed and developing
countries (3). Hepatitis may or may not be contagious
and is the most common of the infectious forms of
viral diseases (4). It is the leading cause of disability
and death and represents the seventh leading cause
of death worldwide (5). Five types of viruses, A, B, C,
D, and E, cause viral hepatitis, of which only B and
C can occur acutely or chronically and can lead to
chronic hepatitis (6).

Hepatitis
worldwide, and an estimated 2 billion people have
been infected with hepatitis B (HBV) and 170 million
people with hepatitis C (HCV) (7). Hepatitis B is the
most common form of viral hepatitis, and around 57

infections are common diseases

million people worldwide are infected with hepatitis
B virus (HBV) (8). It is more common in the Middle
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East than in America, the prevalence range is 0.6% in
Europe and Iraq and over 8% in Sudan (9). The number
of individuals infected with HBV in the Eastern
Mediterranean Region is more than 21 million (3.3% of
the population). Besides, it has been suggested that
the HBV prevalence rate in the general population
may be higher than in blood donors (10). Hepatitis C
affects about 3% of the world’s population; however,
it has a high prevalence of around 10% in developing
countries of Africa, Asia, and South America. Also,
Egypt has a high prevalence of 20% due to iatrogenic
contamination (6).

In addition to the losses caused by the fulminant
course in acute viral hepatitis, chronic liver disease,
cirrhosis, that
develop after HBV and HCV infections are important
complications affecting human life and the high cost
of both treatment and follow-up makes it important

and hepatocellular carcinoma

to prevent these diseases. The most effective
method for protection from HBV infections today is
vaccination. Vaccination is not yet possible in HCV
infection (11).



According to December 2005 data of the World
Health Organization, an average of 40.3 (36.7-45.3)
million people in the world have been infected with
the human immunodeficiency virus. The prevalence
of HIV infection in adults in the world is 1.1%, and
it is between 7.5-8.8% in Sub-Saharan Africa. In our
country, according to the working yearbook of the
Ministry of Health, 31 January 2019, a total of 19748
HIV-positive cases have been reported since 1985.

Although
vaccination programs have become widespread,

living standards have increased,
social awareness has increased, and sufficient
awareness has been established, HBY, HCV, and HIV
infections still maintain their importance today
(12). In addition to the low sociocultural level in our
region, it is necessary to know and apply protection
methods, especially from viral hepatitis, due to
insufficient infrastructure and poor compliance with
hygiene rules.

Numerous studies have been published on the
prevalence of HBV and HCV in our country. Most of the
studies have been done on blood donors. In this study,
we aimed to determine the seroprevalence of HBs Ag,
Anti-HBs, Anti-HCV, and anti-HIV in patients of various

age groups who applied to our hospital.

MATERIAL and METHOD

In our study, we retrospectively evaluated the
seroprevalence of HBs Ag, Anti-HBs, Anti-HBc total
Anti-HCV, and anti-HIV in patients of various age
groups who applied to the clinics of Siirt Training and
Research Hospital between January-2019-January
2021. Hepatitis markers (HBsAg, Anti-HBs, Anti-HBc
Total, and Anti-HCV) were studied with the commercial
chemiluminescent enzyme immunoassay technique
(Architect i1000SR, Abbott, USA). Blood with Anti-
HCV and Anti-HIV seropositivity was detected for
the first time in our laboratory and with the same
positive result in repeated screening results were
considered suspicious for HCV and HIV infections. For
verification, new blood samples are taken and sent

to Ankara Refik Saydam Hygiene Institute through the
Provincial Health Directorate.

SPSS (IBM  SPSS
Version 22.0) was used to evaluate the data. Data

statistics package program
were presented as mean and standard deviation for
groups. Chi-square test was used to determine the
relationship between categorical variables (sex/age
groups in terms of positivity). Independent groups
t-test was used to compare a numerical measure
with a two-group categorical variable (mean age by
gender).

This study was approved by the Siirt University Non-
Interventional Clinical Research Ethics Committee
and the Republic of Turkey Ministry of Health. (Date:
22.01.2021 and Decision Number: 2021/01.03)

RESULTS

In this study, HBsAg positivity, Anti-HBs, Anti-HCV
and Anti-HIV positivity were investigated in 52420,
49791, 49196 and 37660 patients, respectively. In
more than one result, the most recent result was
obtained.

When the general distribution of the patients
was examined, it was found that 41.9% of the 52420
patients with HBsAg results were male and 58.1%
were female, while the overall HBsAg positivity was
3.28% (95%Cl: 2.5-4.1). When we evaluated according
to gender, HBsAg positivity rate was found to be 4.12%
(C1%: 3.9-4.3) in males, whereas 2.67% (95%Cl %: 2.56-
2.78) in females. When evaluated according to age
groups, the highest positivity rate was found in the
46-60 age group. In this age group, the positivity rate
was found to be 8.43% (173/2066) (Table 1). There
was a statistically significant relationship between
HbsAg positivity and gender and age (p<0.001). Age
shows a normal distribution. The mean age of the
positive patients has been found as 38.2+15.23 years.

In our study, to evaluate the results of Anti-HBs,
the results of 49791 patients, including 21167 males
(42.5%) and 28624 females (57.5%), were included in
the study. Results are given in Table 2. Anti-HBs level
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of 54.9% of the patients (95%Cl: 44.6-45.6) was found
to be sufficient for immunity (Anti-HBs> 10 mIU / ml).
While this rate was found to be 61.04% (95%Cl: 60.5-
61.5) in males, it was found to be 50.37% (95%Cl: 50-
50.7) in females. A significant relationship was found

Table 1. Distribution of HBsAg positivity by age and gender

between Anti-HBs positivity and gender and age
(p<0.001). Anti-HBs positivity was found to be higher
in men (61.04%) and in the 16-30 age group (61.40%).
The mean age of the seropositive has been found as
27.5+15.60 years.

Variable Group Total (n) Prevalence (%) 95%Cl OR (OR Cl) X2 p
Cender Male 21947 4.12 (3.92-4.32) 1.57 (1.42-1.73) 54,704 20,001
Female 30473 2.67 (2.56-2.78) 1
Total 52420 3.28 (2.47-4.13)
0-15 6785 0.34 (0.21-0.47) 0.07 (0.04-0.119
16-30 27236 2.36 (2.24-2.48) 0.50 (0.42-0.59)
Age 31-45 10935 5.08 (4.72-5.44) 1.10 (0.92-1.31) p<0.001*
46-60 3938 8.43 (7.60-9.269) 1.89 (1.56-2.29)
60 > 3526 4.65 (3.98-5.32) 1
Total 52420 3.28 (2.47-4.13)
*p<0.05: significant relationship, p>0.05: no significant relationship, X?: Chi-square test
Table 2. Distribution of Anti HBs positivity by age and gender
Variable Group Total (n) Prevalence (%) 95%Cl OR (OR CI) X2 p
Gender Male 21167 61.04 (60.54-61.54) 1 559,698 p<0.001*
Female 28624 50.37 (49,99-50.75) 0.65 (0.62-0.67)
Total 49791 54.9 (44.62-45.58)
0-15 6909 61.20 (59,97-62,11) 1.16 (1.06-1.27)
16-30 26689 61.40 (60.64-61.44) 1.17 (1.08-1.27)
Age 31-45 10149 35.68 (34.85-36.51) 0.41 (0.38-0.45) p<0.001*
46-60 3258 45.98 (44.33-47.639 0.63 (0.57-0.70)
60 > 2777 57.54 (55.76-59.32) 1
Total 49791 54.9 (44.62-45.58)

*p<0.05: significant relationship, p>0.05: no significant relationship, X*: Chi-square test
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In the present study, the Anti-HCV results of 49196
patients, including 20620 men (41.9%) and 28576

women (58.1%), were evaluated. General Anti-HCV
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positivity was found as 0.11% (95%Cl: 0.09-1.01). When
evaluated according to gender, Anti-HCV positivity was
found to be 0.1% in both males (21/20620) and females



(31/28576) (Table 3). There was significant relationship
between age groups for Anti-HCV positivity (p<0.001),
whereas the relationship for gender was not significant
(p: 0.934). Anti-HCV positivity was found to be higher
in the over 60 group (0.44%) (95%Cl: 0.23-0.65). The
mean age of the positive patients has been found as
51.8+19.63 years.

In addition, in our study, the Anti-HIV results

females (59.9%), were evaluated. While general Anti-
HIV positivity was determined as 0.03% (95%Cl: 0.01-
1.05), when evaluated by gender, Anti-HIV positivity
was found to be 0.03% both in males (95%Cl: 0.01-
0.05), and females (95%Cl: 0.02-0.04) (Table 4). There
was no statistically significant relationship between
Anti-HIV positivity and age (p: 0.307) and gender (p:
0.999). The mean age of the positive patients has

of 37660 patients, 15101 males (40.1%) and 22559 been found as 41.6+22.32 years.

Table 3. Distribution of Anti-HCV positivity by age and gender

Variable Group Total (n) Prevalence (%) 95%Cl OR (OR CI) X2 p
Male 20620 0.10 (0.07-0.13) 1
Gender 0.007 0.934
Female 28576 0.11 (0.09-0.13) 1.07 (0.61-1.85)
Total 49196 0.11 (0.09-1.01)
0-15 4782 0 (0-0) (0-0)
16-30 26959 0.04 (0.02-0.06) 0.10 (0.05-0.21)
Age 31-45 10411 0.10 (0.05-0.15) 0.22 (0.10-0.48) p<0.001*
46-60 3652 0.41 (0.30-0.52) 0.93 (0.45-1.90)
60 > 3392 0.44 (0.23-0.65) 1
Total 49196 0.11 (0.09-1.01)
*p<0.05: significant relationship, p>0.05: no significant relationship, X?: Chi-square test
Table 4. Distribution of Anti-HIV positivity by age and gender
Variable Group Total (n) Prevalence (%) 95%Cl OR (OR CI) X2 p
Male 15101 0.03 (0.01-0.05) 0.98 (0,28-3,49)
Gender 0,001 0.999
Female 22559 0.03 (0.02-0.04) 1
Total 37660 0.03 (0.01-1.05)
0-15 1983 0 (0-0) (0-0)
16-30 21996 0.02 (0.01-0.04) 0.24 (0.04-1.33)
Age 31-45 8356 0.04 (0.01-0.08) 0.48 (0.08-2.899 4.055 0.307
46-60 2638 0.04 (0.03-0.11) 0.51 (0.05-5.62)
60 > 2687 0.07 (0.03-0.17) 1
Total 37660 0.03 (0.09-1.05)
*p<0.05: significant relationship, p>0.05: no significant relationship, X*: Chi-square test
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DISCUSSION

Although viral hepatitis has been known for
centuries, itisanimportant public health problem both
in the world and in our country due toits high morbidity
and mortality and major economic losses (13).
Despite the increase in living standards, widespread
vaccination programs increased social awareness, and
sufficient awareness, HBVY, HCV, and HIV infections
(13,14).
Even though the global incidence of HBsAg has been

still maintain their importance today

declining due to successful vaccination programs,
Chronic hepatitis (CHB) remains the leading cause of
liver cirrhosis and hepatocellular carcinoma (HCC)-
related deaths. It is predicted that 887.000 people die
each year (15). In Turkey, about 2% of the population
is thought to be HBsAg positive, and complication
of HBV infection is known to cause 40-50% of liver
transplantations between 2012 and 2016 (16,17).

In recent years, several significant epidemiological
studies covering the whole of our country have been
conducted. The Association of Turkish Liver Surveys
(TKAD) reached 5471 people over the age of 18 in
a study performed between 2008 and 2011. It was
reported that HBsAg positivity was 4%, anti-HBc
total positivity was 30.6% and Anti-HBs positivity was
32%. The study reported that HBsAg positivity was
lower in western areas while significantly higher in
Central Anatolia, Eastern Anatolia, and Southeastern
Anatolia. In this work, HBsAg positivity was found
as 3.28% and anti-HBs was found as 54.9%. HBsAg
seroprevalence varies between 3.9 and 12.5 percent
in our country according to the regions, and the anti-
HBs seroprevalence varies between 20.6 and 52.3
percent (13). According to other epidemiological
studies, the highest rate of HBsAg positivity in our
country is in the Southeast region with 4.1 percent
and the lowest rate is in the Black Sea region with
1.7 percent (13,18). In the previous studies in our
country, Cetinkol et al. (14), Kalayci et al. (19),
Demirpence et al. (20), Pehlivanoglu et al. (21),
Eratilla et al. (13), Yal¢cin and Kaya (22) and Yildiz-

Turk Hij Den Biyol Derg

Kaya and Kaya (15) reported HBsAg positivity
as 4.6%, 1.9%, 12.6%, 3.27%, 11,32%, 2,08% and
1.9%. respectively. In our study, HBsAg positivity
was found to be 3.28% % between 2019-2021.

When we evaluate previous studies regarding
anti-HBs, (13) reported anti-HBs
positivity as 44.7%. In another recent study, Yildiz-

Eratilla et al.

Kaya and Kaya (15) have reported anti-HBs positivity
as 54.2%. we found anti-HBs positivity as 54.9%.

In a study in Siirt investigating HBsAg and Anti-
HBs seropositivity between 2008-2009 (23), HBsAg
seropositivity was reported as 10% in 10630 exemplars
and Anti-HBs seropositivity was reported as 48% in
5659 exemplars. In our study, HBsAg and Anti-HBs
seropositivity between 2019-2021 was investigated.
We found HBsAg seropositivity as 3.28% in 52420
exemplars and Anti-HBs seropositivity as 54.9% in
49791exemplars. In our country, Hepatitis B vaccine
was included in the expanded vaccination program
in 1998 and started to be applied free of charge.
Between 2005 and 2009, Hepatitis B vaccination was
carried out in primary and secondary education. In
our study, the highest Anti-HBs positivity in the 0-15,
15-30 age groups may be due to the vaccination
program. In addition, the high level of Anti-HBs
in men may be due to Hepatitis B vaccination in
military service in some periods and the obligatory
Hepatitis B vaccination in some professions.

It is estimated that approximately 130 to 210
million people worldwide are chronically infected
with HCV (22). In Northern Europe, where the assumed
prevalence is the lowest, HCV prevalence is less than
1%. The countries of Asia and Africa are among those
with a high prevalence. HCV hepatitis is less prevalent
in Turkey than HBV hepatitis, but it may have a higher
risk of chronicity. The prevalence of hepatitis C has
been reported between 0.4 to 2.2% in our country
(22,24,25). In studies conducted in our country, the
prevalence of hepatitis C in the Diyarbakir region was
0.93%, in the Batman region 0.72%, in the Aksaray
region as 0.6%, in the Van region 0.8% and in the
Sanliurfa region 2.6% and (13,20,22,26,27). In a study



in Siirt investigating Anti-HCV seropositivity between
2008-2009 (23), Anti-HCV seropositivity was reported
as 0.6% in 7711 exemplars. In our study, we found Anti-
HCV seropositivity as 0.11% in 49196 exemplars. In the
present study, Anti-HIV positivity was determined as
0.03% in 15101 exemplars. In previous studies carried
out in our country, Cetinkol (14) found Anti-HIV
positivity as 0.009%, Demirpence et al. (20) as 0.015%,
and Eratilla et al. (13) as 0.0005%. Seroprevalence
values for HBV, HCV, and HIV determine in the
present study are similar to those in our country.

Healthcare workers are the most important risk
group for HBV. These include dentists, maxillofacial
surgeons, nurses, dental technicians, laboratory
workers, medicine, dentistry, and nursing students.
The average risk of anyone getting HBV is 5.0%.
However, this rate rises to 13-28% for dentists (28).
and HIV

complications continue to be serious health problems

As a result, Hepatitis infection
around the world. Therefore, determining chronic

carriers is still an important point in preventing
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these diseases. Due to the complications that occur
during hepatitis and HIV infections, the chronicity
and the
financial dimension of cases requiring treatment,

of cases requiring lifelong follow-up,
identification of infected individuals will contribute
to the prevention, control, and treatment programs.
Although our country is still in the middle endemicity
region (2-10%) in terms of HBYV, it is noteworthy that
HBsAg seropositivity gradually decreases as a result
of the national vaccination program. In the coming
years, our country may be included among the
countries in the low endemicity (<2%) region as a
result of precautions, such as the public having more
information about the disease, the implementation
of effective vaccination programs and screenings
different

performed before marriage or for

reasons. Therefore, we think that determining
seroprevalences with new epidemiological
studies, informing the society, and taking

necessary precautions should be the main target.
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e-Saglik okuryazarhg: olcegi: 45 yas iistii yetiskinlerde Tiirkce
gecerlik ve giivenirlik calismasi
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OZET

Amag: Gilinimiizde saglik bilgilerinin elektronik
ortamlarda giderek artan paylasimi, bireylerin saglikla
ilgili bilgiye ulasma ve karar alma siireclerini, e-saglik
okuryazarligi diizeyine gore degisen oranda etkiler
hale gelmistir. Bu calisma, Norman ve Skinner’in
“e-Saglik Okuryazarligi Olcegi”nin (e-Health Literacy)
Tlrkceye uyarlanmasi ve gecerlik ve givenirliginin
degerlendirilmesi amaciyla gerceklestirilmistir.

Yontem: Metodolojik

olcegin dilsel esdegerlik calismasi ve kapsam gecerligi

tipteki bu calismada,
degerlendirilerek elde edilen Tiirkce son hali 45 yas
Ustii 400 kisiye uygulandi. Veriler SPSS (22.0) ile
analiz edilmistir.
(24.0)

gecerligi

Dogrulayic1 faktor analizi AMOS

programi kullanilarak yapilmistir. Kapsam

Davis teknigi kullanilarak ve Kapsam
Gecerligi Indeksleri belirlenerek degerlendirilmistir.
Olcegin Tiirkce versiyonunun psikometrik ve giivenirlik
analizleri yapilmisti.  Uzman goruslerinin  uyumu
Kendall’in Uyum Testi ile test edilmistir. Yap1 gecerligini
degerlendirmek icin faktor analizi yapilmistir. Faktor
analizine uygunlugun degerlendirilmesinde Kaiser-

Meyer-Olkin testi (KMO) ve Bartlett Kiresellik Testi

ABSTRACT

Objective:  Today, the increasing sharing of
health information in electronic media has affected
individuals’ access to health-related information and
decision-making processes in varying rates depending
on the level of e-health literacy. This study was carried
out to adapt Norman and Skinner’s “e-Health Literacy
Scale” (e-Health Literacy) into Turkish and to evaluate
its validity and reliability.

Methods: In this methodological study, the final
Turkish version of the scale, which was obtained by
evaluating the linguistic equivalence study and content
validity, was applied to 400 people over the age of 45.
Data were analyzed with SPSS (22.0). Confirmatory
factor analysis was performed by using the AMOS (24.0)
program. Content validity was evaluated by using Davis
technique and determining Content Validity Indices.
Psychometric and reliability analyzes of the Turkish
version of the scale were performed. The concordance
of expert opinions was tested with Kendall’s Test.
Factor analysis was performed to evaluate the construct
validity. Kaiser-Meyer-Olkin test (KMO) and Bartlett

Sphericity Test were used to evaluate the suitability for
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kullamlmistir. Acimlayic1 faktor analizi ile belirlenen
modeller, dogrulayic1 faktor analizi ile incelenerek
ve model uyum indeksleri kullanilarak son model
olusturulmustur. En dusiik ve en yuksek puan alan
gruplar arasi fark bagimsiz gruplarda t testi kullanilarak
analiz edilmistir. Olciit gecerliginin degerlendirilmesi
amaciyla Yaslilarda Teknoloji Kullanimi Olcegi ile
olan korelasyon Pearson korelasyon testi kullanilarak
degerlendirilmistir.

Bulgular: Analizlerde 6lcegin orijinalinde oldugu
gibi, sekiz maddeden olusan tek faktorli yap1
gosterdigi, maddelerin toplam varyansin %84,15’ini
sagladig1 tespit edilmistir. Olcegin ic tutarliik
analizinde Cronbach alfa degerinin 0,97 oldugu ve
yliksek bir giivenirlige sahip oldugu belirlenmistir.
Olciit  gecerligi  degerlendirmesinde,  uyarlanan
dlcegin Yaslilarin Teknolojiye Yonelik Tutum Olcegi ile
orta diizeyde bir korelasyon gosterdigi gorilmustir
(r=0,497; p<0,001). Olcegin her maddesi icin en diisiik
ve en yuksek puan alan gruplar arasinda anlamli fark
oldugu (tiim karsilastirmalar igin p<0,001), bu nedenle
olcek maddelerinin 6lcmek istenen ozelligi ayirt edici
ve gecerli oldugu tespit edilmistir. Olcekte taban ve
tavan etkisinin olmadig1 goriilmustdir.

Olcesi Tiirkce

Sonug: e-Saglik Okuryazarligi

versiyonu, 45 vyas Usti yetiskinlerde, e-saglik
okuryazarlig1 diizeylerini belirlemek amaciyla gecerli

ve glivenilir bicimde kullanilabilir.

Anahtar Kelimeler: e-Saglik, e-Saglik okuryazarligi,

gecerlik ve guvenirlik

factor analysis. The models determined by exploratory
factor analysis were examined with confirmatory factor
analysis and the final model was created by using
model fit indices. The difference between the lowest
and highest scoring groups was analyzed using the t
test in independent groups. In order to evaluate the
criterion validity, the correlation with the Technology
Use in the Elderly Scale was evaluated using the Pearson

correlation test.

Results: In the analyzes, it was determined that the
scale showed a single factor structure consisting of eight
items, as in the original, and the items provided 84.15%
of the total variance. In the internal consistency analysis
of the scale, it was determined that the Cronbach’s
alpha value was 0.97 and it had a high reliability. In the
evaluation of criterion validity, it was observed that
the adapted scale showed a moderate correlation with
the Attitudes towards Technology Scale of the Elderly
(r=0.497; p<0.001). For each item of the scale, it was
determined that there was a significant difference
between the groups with the lowest and highest scores
(p<0.001 for all comparisons), therefore, the items of
the scale were distinctive and valid for the feature that
was intended to be measured. It was observed that

there was no floor and ceiling effect in the scale.

Conclusion: The Turkish version of the e-Health
Literacy Scale can be used validly and reliably to determine

e-health literacy levels in adults over the age of 45.

Key Words: e-Health, e-Health literacy, validity and
reliability

GIRIS

Saglik hizmetini kullananlarin en az o hizmeti
sunanlar kadar sorumluluk sahibi olmasi gerektigi
gorusu giderek yayginlasmaktadir. Bireylerin kendi
sagliginin bilincinde olmalar1 istemi, bilgi edinme,
bu bilgiyi ve kendi sorumlulugunda olanlar1 anlama

Turk Hij Den Biyol Derg

ve karar verme konularina dahil olmalarnni da
(1). Ottawa Saglig
Gelistirme Bildirgesi’nde bireylerin saglikli secimler

beraberinde getirmektedir

yapabilmeleri ve bu konuda etkin olabilmelerinin
saglikiik  hali
bahsedilmistir (2). Ancak bunun icin bireylerin kendi

tam icin  gerekli oldugundan

saglik sorumluluklarinm alabilecek yeterli ve gerekli



donanim ve beceriye sahip olmasi gerektigi aciktir
(1). Yasam surdirmede yeterli bilgi ve beceriye sahip
olsa da bazen bireyler, sagligin gereklerini anlama
ve hayatlarina gecirmede zorluk yasayabilir. Yasamin
icinde etkin bicimde yer alabilen bircok kisi, saglik
bilgisini bulma, anlama veya kullanmada zorlanabilir.

Saglik okuryazarligi tamimi giiniimiizde, saglikla
ilgili bilgileri okuyup anlayabilme ve saglik bilgilerine
uygun davramslarda bulunma, saglik personeli ile
iletisim kurabilme ve saglik tavsiyelerine uyum
gosterme gibi daha kapsamli ve birbiriyle iliskili
yeterliliklerin birlikte kullanimin1 kapsayacak bicimde
genisletilmistir (3).
haliyle saglik okuryazarligi, ‘Kisilerin, saglik karar

Daha acik ve yaygin kullanilan

verirken gerekli temel saglik bilgi ve hizmetlerinialma,
bunlari anlayabilme ve kullanabilme kapasitesine
sahip olma derecesidir’ (4, 5). Toplumdaki bireylerin
saglik okuryazarligim gelistirmeden bu alandaki
bilimsel gelismelerin saglik ciktilarina yansimasi ve
iyilestirmesi yeterli duzeyde ol(a)mayacaktir (1).

Glinumiizde sosyal medya kullaniminin
yayginlastigi ve bu kullammin saglik iletisimi alaninda
da artis gosterdigi soylenebilir. Sosyal aglar saglik
alaninda yaygin olarak kullanilmaya baslanmistir.
Saglik bilgilerinin elektronik ortamlarda paylasimi,
mesajin genis kitlelere ve hizla yayilmasini ve etki
olusturmasinm saglamakta, bdylece bireyler arasi
iliskiler de bir sekilde etkilenmektedir (6).

Ulkemizde sosyal medya kullanimi diger iilkelerde
oldugu gibi giderek artis gdstermektedir. internet;
glinumuzde pek cok konuda bilgi edinmek amaciyla
siklikla kullanilmaktadir. Bu nedenle sosyal medya ve
internet okuryazarliginin 6nemi giderek artmaktadir.

internette saglikla ilgili bilgi arayan bireylerin
biiyiik cogunlugu saglik ekibiyle iletisim kurarken ve
saglikla ilgili yapilan aciklamalari anlamada internetin
onemli bir etkisi oldugunu belirtmektedir (7). Bununla
birlikte internette var olan bilginin her zaman dogru
olmayabilecegi, bireylerin yanlis, yaniltici ve diisik
kaliteli bilgilere ulasmasinin da olas1 oldugu ve bunun
yol acabilecegi sonuclara karsi dikkatli olunmasi

gerektigi de bildirilmektedir (8, 9). Bilgi ve iletisim

teknolojilerinin tum yonleriyle bireylerin ve hastalarin

sagigimin  iyilestirilmesinde, saglik hizmetlerine
erisebilirligi artirmada, bireylere kaliteli, verimli
ve etkili hizmet sunmada kullanilmas1 e-saglik
olarak tanimlanmaktadir (10). e-saglik okuryazarligi
konusunda bireylerin algi ve tutumlarn konusunda
cok fazla bilgi bulunmamaktadir. Bunlara ek olarak,
yaslilarin kapasite ve sinirlamalan internete ulasim
icin kullanilan teknolojik urtinlerin tasariminda pek
de fazla dikkate alinmamaktadir. Yetiskinlerin ve
ozelikle de yaslilarin interneti ve yeni teknolojileri ne
olclide kullandiklar, bilgiye erisim 6zelinde saglikla
ilgili bilgileri internet yoluyla edinme konusundaki
beceri ve tutumlart ginumuzde arastirilmasi gereken
onemli konular arasina girmistir.

Olcek uyarlama calismalari, baska dil ve kiiltiirde
gelistirilmis bir Olcegin farkli dillere ve Kkiltirlere
uyarlanmasi calismalaridir. Olcek uyarlamast yeni bir
olcek gelistirmekten daha hizl1 ve ucuz olmasi, yeni
test gelistirmek icin gerekli teknik bilgi ve becerinin
olmamasi, orijinal test iyi bilindiginde giivenlik
hissinin yeni teste gore daha yuksek olmasi ve farkl
kilturlerde ayn1 durumu olcup karsilastirmayi olanakl
kilmas1 gibi sebeplerle tercih edilmektedir.

Olcegi  (e-Health
Literacy) bireylerin saglikla ilgili bilgi teknolojisini

e-Saglik  Okuryazarligi
kullanmadaki becerilerini ve e-Saglik programlan ve
bireyler arasindaki etkilesimi belirlemeye yardimci
olmak uzere Norman ve Skinner tarafindan 2006
yiinda gelistirilmistir (11). e-Saglik Okuryazarligi
Olcegi’nin, 2015 Yilinda Coskun ve Bebis Tarafindan
adolesan yas grubunda (12), 2017 Yilinda ise Tamer
Gencer tarafindan 18-45 yas grubunda Tirkce
(13).
Ancak 45 yas ustu yetiskinlerde ve yashi grup olan

Gecerlik Guvenirlik calismalar  yapilmistir
65 yas Ustiinde Tirkce gecerlik glivenirlik calismasi
bulunmamaktadir. Glinumuzde, Covid-19 Pandemisi
ile birlikte, (HES kodu kullanimi, as1 uygulamalarina
basvuru randevu alma vb. uygulamalarla) Turkiye’de,
orta ve ileri yas grubundaki yetiskin bireyler, kendisini
daha fazla e-saglik uygulamalarini kullanmak zorunda
hissetmektedirler. Ancak bu yas gruplar icin, e-saglik
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okuryazarligini tespit etmek lzere gelistirilmis veya
uyarlanmis bir oOlcek bulunmamaktadir. Bu tir bir
Olcegin Tirkceye ve Kkiltiriimiize uyarlanmasi bu
alanda yapilacak calismalarda olcumu kolaylastiracak
mumkin  hale

ve uluslararast karsilastirmayi

getirecektir.
GEREC ve YONTEM

Arastirmanin amaci ve tipi

Bu calisma, Norman ve Skinner’in “e-Saglik

voyy

Olcegi
ve gecerlik ve giivenirliginin yapilmasi amaciyla

Okuryazarligi nin Turkceye uyarlanmasi

gerceklestirilmis  kesitsel ve metodolojik  bir

calismadir.
Evren, Ornek Ornekleme

Olcesin dilsel esdegerlik calismasi icin, cok iyi
veya milkemmel diizeyde Ingilizce dil becerisine
sahip 30 kisiye iki hafta ara ile Tiirkce ve Ingilizce
olcek sorular uygulanmistir. Bunun icin Sileyman
Demirel Universitesi’nde goérevli 30 akademisyene
iki hafta ara ile online anket sorulan gonderilerek
yanitlamalar istenmistir.

Psikometrik analiz yapilan bu tip arastirmalarda
olcegin orneklem buyiikliigiiniin tespit edilmesinde,
olcekteki madde sayisinin 5 ila 10 katina kadar sayida
ornekleme ulasilmas1 ve bu sayinin 200’in altinda
olmamasi onerilmektedir (14). e-Saglik Okuryazarligi
Olcesi, iki degerlendirme sorusu ve sekiz maddeden
olustugundan, verilerin givenirligini de artirmak
amaciyla, 45 yas ustiinde 400 kisiye yiiz yiize gorisme
yontemiyle anket uygulanarak veri toplanmistir.

Veri Toplama Formu

2021
toplanmistir. Arastirmanin verileri Sosyodemografik

Veriler Mart-Nisan tarihleri  arasinda
Veri Formu, e-Saglik Okuryazarligi Olcegi Tiirkce
versiyonu (Tablo 1) ve “Yaslilarin Teknolojiye Yonelik
Tutum Olcegi kullanmlarak toplanmistir.
Sosyodemografik Veri Formu; bireylerin
sosyodemografik ozellikleri ile ilgili (yas, cinsiyet,

egitim durumu, medeni durum, gelir algisi, internette
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gecirilen siire, interneti saglikla ilgili bilgi edinmede

kullanma) yedi sorudan olusmaktadir. Arastirma

grubunun sosyodemografik 6zelliklerinin  dagilimm
Tablo 2’de sunulmustur.

e-Saglik Okuryazarlig1 Olcegi (e-Health Literacy);
orijinali, bireylerin saglik ile ilgili bilgi teknolojisini
kullanmadaki becerilerini ve e-saglik programlan ve
bireyler arasindaki uyumu belirlemek lizere Norman
ve Skinner tarafindan gelistirilmistir (11). e-Saglik,
ilgili
bulunan saglik bilgilerini bulma, degerlendirme ve

saglik problemleri ile elektronik ortamda
uygulama konusunda bireylerin becerilerini 6lcmek
icin gelistirilmis bu olcek; iki’si internet kullamiminm
degerlendirmeyle ilgili, sekiz’i internet tutumunu
olcen maddelerden olusmaktadir. Besli likert tipi olan
olcege verilen cevaplar icin “kesinlikle katilmiyorum”
icin 1 puandan, “kesinlikle katiliyorum” icin 5 puana
kadar puanlar verilmekte ve internet tutumunu olcen
sekiz maddenin puanlan toplanarak degerlendirme
yapilmaktadir. Olcekten alinabilecek en diisiik puan
8, en yiiksek puan 40’tir. Alinan puanin yiiksekligi
e-saglik okuryazarliginin yiiksek diizeyde oldugu
anlaminda yorumlanmaktadir.

Yastilarin Teknolojiye Yonelik Tutum Olcegi;
Rosen ve arkadaslarn tarafindan gelistirilmis olan
“Medya ve Teknoloji Kullamm ve Tutum Olcegi”dir
(Media and Technology Usage and Attitudes Scale)
ve 68 maddeden olusmaktadir. Bu maddelerin 50’si
medya ve teknoloji kullanim diizeylerini belirlemeye
yonelik, 18’i ise tutumu belirlemeye yoneliktir (15).
Olcegin Tirkceye uyarlamas1 Ozgiir tarafindan 2016
yiinda gerceklestirilmistir (16). Onsekiz maddeden
olusan “Medya ve Teknoloji Tutum Olcegi” bélimii;
‘Teknolojiye Yonelik Olumlu Tutumlar’, ‘Teknolojiye
Bagimlilik Veya Teknolojiye Sahip Olmamanin Yarattig
Kaygi’, ‘Teknolojiye Yonelik Olumsuz Tutumlar’
ve ‘is Degistirme icin Tercih’ olmak lizere dort alt
boyuttan olusmaktadir. Kalinkara ve Sari tarafindan
tutum olcegi yaslilara uyarlanmis ve yaslilara uygun
olmadig1 gerekcesi ile alt boyutlardan dordiinciist
olan ‘Is Degistirme icin Tercih’ alt boyutu dlcekten
cikanlarak, Yaslilarin Teknolojiye Yonelik Tutum



Olcesi olarak iic alt boyut ve 12 madde iizerinden
uyarlama calismasi yapilmistir (17). Bu lc alt boyutun
toplami yaslilar icin teknolojiye yonelik tutum puanim

olusturmaktadir. Olcekten alinabilecek en diisiik puan

Tablo 1. e-Saglik okuryazarligi 6lcegi Tiirkce versiyonu

12, en yiiksek puan 60’dir. Olcegin alt boyutlar icin
Cronbach alfa (a) degerleri 0,76 ile 0,79 arasinda
dagildigr bildirilmistir (17).

internet Kullamm ile ilgili Maddeler (Bu maddeler puanlamada kullanilmamaktadir)

*- Sagligimz hakkinda karar vermenize, internetin yardiminin ne kadar yararl oldugunu disiinliyorsunuz?

(0]
(0]
0]
(0]

(0]

Hig yararli degil
Yararli degil
Kararsizim
Yararli

Cok yararli

*- Internetteki saglik kaynaklarina erisebilmeniz sizin icin ne kadar 6nemli?

0]
0]
0]
0]
(0]

Hic 6nemli degil
Onemli degil
Kararsizim
Onemli

Cok onemli

internet Tutumu ile ilgili Maddeler

Maddeler

1= Kesinlikle katilmiyorum

Katilmiyorum
Kararsizim
Katiliyorum

5= Kesinlikle katiliyorum

1

2

3

4

1- internette hangi saglik kaynaklarinin ulasilabilir oldugunu biliyorum.

2- internetteki yararli saglik kaynaklarim nerede bulacagimi biliyorum.

3- internetteki yararli saglik kaynaklarim nasil bulacagim biliyorum.

4- Saglikla ilgili sorularima yanit bulmak icin interneti nasil kullanacagimi biliyorum.

5- internette bana yardimci olmast icin buldugum saglik bilgilerini nasil
kullanacagim biliyorum.

6-internette buldugum saglik kaynaklarini degerlendirebilecek beceriye sahibim.

7- internetteki yiiksek kaliteli saglik kaynaklarim diisiik kaliteli saglik kaynaklarindan
ayirt edebilirim.

8- Saglikla ilgili kararlar verirken internetteki bilgileri kullanma konusunda kendime
gliveniyorum.
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Tablo 2. Arastirma grubunun tamimlayici 6zelliklerinin dagilimi

Ozellikler Say1 Yiizde (%)
Yas

45-64 279 69,8

65 yas ve Ustii 121 30,3
Cinsiyet

Erkek 247 61,8

Kadin 153 38,3
Egitim durumu

ilkogretim ve alti 154 38,5

Lise ve Ustl 246 61,5
Medeni durum

Evli 337 84,3

Bekar 63 15,7
Gelir algis1

iyi-Cok iyi 134 33,5

Orta 247 61,8

Kotii-Cok kot 19 4,7
Glnlik internette gecirilen siire

Hic kullanmiyor 71 17,8

Glinde 6 saatten az 279 69,7

Glinde 6 saatten fazla 50 12,5
interneti saglikla ilgili bilgi edinmede kullanma

Evet 154 38,5

Hayir 246 61,5
Toplam 400 100,0

istatistik Analizler

Dil gecerliginin saglanmasi, Norman ve Skinner’in
e-Saglik
adaptasyonu ve
yoluyla gerceklestirilmistir. Bu asamada hedef ve
kaynak dil icin profesyonel ceviri hizmeti sunan

Okuryazarligi Olcegi’'nin  Tiirkceye

ingilizceye tekrar cevrilmesi

bir biirodan ceviri hizmeti alinarak, orijinal olcek
Turkceye cevrildi. Turkceye cevrilen form baska bir
cevirmen tarafindan tekrar orijinal diline cevrilmistir.
Orijinal form ve hedef dildeki formun tutarliliklan
incelenerek 6lcek maddelerinin dil denkligini saglayip
saglamadig

degerlendirilmistir. Degerlendirmeler

sonucunda gerekli diizeltmeler yapildiktan sonra
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olcek, Turkceye uygunluk acisindan bir Turk Dili ve
Edebiyati Ogretmeni tarafindan degerlendirilerek
olcege son hali kazandirnlmstir.

Olcegin dilsel esdegerlik degerlendirmesi icin
once Turkce olcek, iki hafta sonra da orijinal dildeki
(ingilizce) dlcek Siileyman Demirel Universitesi’nde
gorevli 30 akademisyene uygulanmistir. Olcegin
Tiirkce ve ingilizce versiyonlarinin istatistiksel olarak
dilsel esdegerlik durumu korelasyon analizi (Pearson
Momentler Carpimi Katsayisi) ve bagimli gruplarda
t-testleriyle (Paired-t test) analiz edilmistir.

Orijinal olcegin

Tirkceye adaptasyonu

ve ingilizceye tekrar cevrilmesi ve dilsel



esdegerlik calismasindan sonra Olcegin Tiirkce
son hali kapsam gecerligi icin uzman gorislerine
hazir hale getirilmisti.  Kapsam gecerliginin
degerlendirilmesinde Davis Teknigi kullanilmistir (18).
Bu teknikte uzmanlardan goriislerini madde o6zelligi
temsil ediyorsa ‘uygun’dan, madde ozelligi temsil
etmiyor ise ‘uygun degil’e kadar 4’li dereceli olarak
bildirmeleri istenmistir. Cevaplardan uygun ve madde
hafifce gozden gecirilmeli olanlarin toplami, toplam
uzman sayisina bolunerek, her madde icin Kapsam
Gecerligi indeksi (KGI) hesaplanmistir. Dil esdegerligi
calisilan “e-Saglik Okuryazarligi Olcegi” ile Slcegin
orijinal ingilizce versiyonu, anlasilirlik, amaca hizmet
edebilme ve dilimize uygunlugunun degerlendirilmesi
amaciyla saglik alaninda calisan 10 6gretim Uyesinin
goriisiine sunulmus ve KGI indeksleri hesaplanarak
kapsam gecerligi degerlendirilmistir. Ayrica Kendall
Uyumluluk Testi (Kendall’in Uyum [W] katsayisi) ile
uzman gorusleri arasindaki uyum incelenmistir (19).
Olcegin psikometrik analizlerinde gecerligin

degerlendirilmesi icin yap1 gecerligi ve Olciit
gecerligi test edilmistir. Olcegin yap1 gecerliginin
test edilmesinde agimlayic1 ve dogrulayici faktor
analizleri kullanilmistir. Acimlayic1 faktor analizinde;
faktor analizi icin uygunluk Keiser-Meyer-Olkin (KMO)
testi ile ve 6rneklem biiyiiklugiiniin yeterligi Bartlett
Kiiresellik Testi ile incelenmistir. Olcegin faktorlerini
belirlemek ve yap1 gecerligini test etmek icin
acimlayict faktor analizi (Principal Compenent faktor
analizi) kullanilmistir. Degerlendirmeler alan yazinda
yer alan sinir degerler dikkate alinarak yapilmistir.
Bu konuda KMO testinden elde edilen sonuclarin
0,50’den kiiciik olmasinin kabul edilebilir olmadigi, bu
degerin 0,90’dan bliyiik olmas1 halinde ise mikkemmel
oldugu bildirilmektedir (14). Olcegin faktor analizinin
yapilabilmesi icin, kabul edilir varyans diizeyinin
incelenmesi gereklidir. Bunun icin Barlett kiresellik
testi’nin p degeri 0,05’ten biiyiik olmamalidir, aksi
halde faktor analizi yapilamaz (20). Dogrulayici faktor
analizi AMOS (Versiyon 24.0) programi kullanilarak
yapilmistir.

Olcekte bulunan maddelerin farkli boyutlar altinda

toplanip toplanmayacagini degerlendirmek icin faktor
analizi yapilmalidir. Bu analizle ¢ok sayidaki maddenin
daha az sayida “faktor”le ifade edilmesinin mimkin
olup almadiginin test edilmesi saglanir. Olcegin
maddeleri arasinda yuksek iliskili olanlar faktorleri
olusturur. Literatiirde faktor analizi ile elde edilen
faktor yukleri incelenerek, 0,40’1n altinda olanlarin
(bazilarina gore 0,30’un altinda olanlarin) olcekten
ckarilmast  gerektigi bildirilmektedir (14). Olcek
maddelerinin, olcek yapisini iyi aciklayabilmesi icin
faktor yukleri 0,70 ve Uzerinde olmalidir (21).
Acimlayic1 faktor analizi ile belirlenmis olan
modellerin, dogrulayici faktor analizi ile dogrulanip

dogrulanmadiginin  incelemesi amaciyla faktor
analizi yapilmalidir (22). Bu analizde model
uyumunun ortaya c¢ikanlmasinda cesitli uyum

indekslerinden yararlanilmaktadir (23). Bu calismada
bu indekslerden, Ki-Kare Uyum Testi (Chi-Square
Goodness), Karsilastirmali Uyum indeksi (Comparative
Fit Index, CFI), lyilik Uyum indeksi (Goodness of
Fit Index, GFIl), Diizeltilmis lyilik Uyum Indeksi
(Adjusted Goodness of Fit Index, AGFIl), Yaklasik
Hatalarin Ortalama Karekokii’diir (Root Mean Square
Error of Approximation, RMSEA) ve Normlastirilmis
Uyum indeksi (Normed Fit Index, NFI) degerinden
yararlanmilmistir.

Ayrica modelin gercege en yakin model oldugu
soylenilen indeks degerleri de bulunmaktadir. Bunlar,
Beklenen Capraz dogrulama indeksi (ECVI, Expected
Cross Validation Index), Akaike Bilgi Kriteri (AIC,
Akaike Information Criterion) ve Tutarli Akaike Bilgi
Kriteri (CAIC, Consistent Akaike Information Criterion)
degerleridir (22). Dogrulayici faktor analizi sirasinda
bu degerler de hesaplanarak elde edilen son modelde
bu degerlerin digerlerinden kiiciik olmasina dikkat
edilmistir.

Olcegin olciit gecerliginin test edilmesi icin
benzer ozelligi Olcen Olcegin (Yaslilarda Teknoloji
Kullammi Olcegi) ayn gruba es zamanli uygulanmasi
sonras1 iki Olcegin puanlar arasi korelasyonlarina
(Pearson korelasyon testi ile) bakilarak degerlendirme
yapilmistir.
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Olcegin Cronbach alfa

katsayisi, madde toplam korelasyonu, Alt %27 ve ust

Guvenirlik  Analizi;

%27°lik grup ortalamalar farkina dayali madde analizi
ve Olcegin taban ve tavan etkisi incelemesi yoluyla
degerlendirilmistir. Ic tutarlilik degerlendirmesinde
Likert tipi Olceklerde giivenirligi 6lcmede Cronbach
alfa katsayist hesaplandigindan bu calismada da
ic tutariik Cronbach alfa katsayis1 hesaplanarak
degerlendirilmistir. Madde toplam korelasyonu; test
maddelerinin giivenirligini sinamak (izere Pearson
Momentler Carpimi Korelasyon Teknigi kullanilarak
madde analiz islemleri seklinde gerceklestirilmistir.
Bunun icin her bir madde ile test toplam puani
arasindaki iliskiye bakilarak, madde toplam ve her bir
sorunun degerini toplamdan cikararak kalan deger ile
madde arasindaki iliski incelenmistir.

Alt ve st grup ortalamalann farkinin madde
analizinde, en yiiksek puan alan ust %27’lik grup
ile en dusuk puan alan alt %27’lik grup arasindaki
grup t
testi kullamlmisti. Olcegin taban ve tavan etkisi

farkin  degerlendirilmesinde  bagimsiz

incelemesi icin Olcekten alinabilecek en dusuk
(taban) puan 8 ve en yiiksek (tavan) puan 40 alanlarin
tim grup icindeki yuzdeleri hesaplanmistir. Taban ve
tavan puan alanlarin dagiliminin grubun %5 ila 20’si
arasinda olmasi Gnerisine gore (21) degerlendirme
yapilmistir.

Etik Kurul ve Olcek Kullanim izinleri

Orijinal Olcegi gelistirmis olan arastirmacilardan
Norman ve Skinner ile email yoluyla yazili iletisim
kurulmus ve Turkce uyarlama, gecerlik ve guvenirlik
calismasini yapmak uzere izin alinmstir.

Olcegin olciit gecerliginin degerlendirilmesi icin
kullanilacak olan “Yaslilarin Teknolojiye Yonelik
Tutum Olcegi”nin kullamim izinleri icin dlcegi Tiirkce
ye uyarlayan Ozgiir’le ve yaslilarda Tiirkce Gecerlik
Guvenirlik Calismasin1 yapan Kalinkara ve San ile
email yoluyla yazili iletisim kurularak kullanim
izinleri alinmistir.

Bu calisma icin Siileyman Demirel Universitesi Tip
Fakdiltesi Klinik Arastirmalar Etik Kurul Baskanligi’ndan

onay alinmistir (Tarih:01.04.2021 ve Karar No: 170).
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BULGULAR

e-Saglik Okuyazarligi Olcegi’ nin ingilizce ve Tiirkce
versiyonlarinin ayni gruba uygulanmasi ile elde edilen
Pearson Momentler Carpimi korelasyon katsayilar ve
bagimli grup t-testi (Paired t-test) sonuclar Tablo 3’de
goriulmektedir. Analizler sonucu uyarlanan olcekteki
maddelerin tamaminin dilsel esdegerlige sahip oldugu
belirlenmistir. Pearson’in korelasyon katsayilarina
gore, Tiirkce ve ingilizce versiyonlarin maddeleri
arasinda, yalmz altinct maddede orta diizeyde olmak
lizere, diger maddelerde ileri diizeyde pozitif yonde
anlamli korelasyon oldugu belirlenmistir (Korelasyon
katsayilari ve p degerleri icin bakimz Tablo 3). Bagimli
grup t testi sonuclarina gore Tiirkce ve Ingilizce
formlarin hem maddeleri arasinda hem de toplam
puanlar arasinda farkliik olmadig1 goriilmiistiir. Tim
karsilastirmalar icin p degerlerinin 0,05’in iizerinde
oldugu goriilmistdir.

Kapsam gecerligini degerlendirmede, uzman
goriislerine gore dlcek maddelerinin KGI degerlerinin
0,80-1 arasinda dagildig1 belirlenmistir. Kendall’in
Uyum Testi ile uzman goruslerinin birbiri ile uyum
gosterme duzeyleri incelenmis ve kuvvetli diizeyde
uyumlu oldugu goriilmistiir (Kendall’s W=0.595,
p<0,001).

Olcegin belirlenmesi
faktor
kullanilmistir.  Acimlayic1 faktor analizi sonuclan
Tablo 4’te Faktor

uygunluk icin degerlendirmesinde KMO katsayis

yapi gecerliginin

icin acimlayict  ve dogrulayic analizi

gorilmektedir. analizine
0,94 olarak bulunmustur. Bu deger 0,90’dan biiyiik
oldugundan faktor analizi yapmaya uygun olarak
Orneklem

degerlendirilmistir. biyukluglinin

yeterliginin testi
ki-kare degeri 4508,0 ve p degeri <0,001 olarak
belirlenmistir. Busonuca gore érneklem biyiikligtinin

degerlendirilmesinde Bartlett

faktor analizine uygun olduguna karar verilmistir.
Acimlayic1 faktor analizine ait ortak varyans
(communality) degerleri Tablo 4’te goriilmektedir.
Ortak varyans degerlerinin yiiksek olmasi toplam
varyansin o kadar yiiksek diizeyde aciklanabildigini



Tablo 3. Dilsel esdegerlik calismasi icin Tiirkce ve ingilizce 6lcek formlarinin korelasyon ve bagimli grup t-testi sonuclar

Maddeler Pearson’in Korelasyon katsayisi (r) p* p**

internet Kullanim ile ilgili Maddeler

Tiirkce Madde 1- ingilizce Madde 1 0,625 <0,001 0,712

Tiirkce Madde 2- ingilizce Madde 2 0,933 <0,001 0,326

internet Tutumu ile ilgili Maddeler***

Tiirkce Madde 1- ingilizce Madde 1 0,536 0,002 0,161
Tiirkce Madde 2- ingilizce Madde 2 0,586 0,001 0,769
Tiirkce Madde 3- ingilizce Madde 3 0,775 <0,001 1,000
Tiirkce Madde 4- ingilizce Madde 4 0,726 <0,001 0,255
Tiirkce Madde 5- ingilizce Madde 5 0,962 <0,001 0,326
Tiirkce Madde 6- ingilizce Madde 6 0,385 0,036 0,109
Tiirkce Madde 7- ingilizce Madde 7 0,556 0,001 0,255
Tiirkce Madde 8- ingilizce Madde 8 0,850 <0,001 0,662
Tiirkce Toplam Puan_ingilizce Toplam Puan 0,890 <0,001 0,229

* Pearson korelasyon testi, ** Bagimli Grup t-testi,
*** Bu maddelerin toplami olcek toplam puanin1 vermektedir.

Tablo 4. e-Saghk Okuryazarhgi 6lcegi’nin acimlayic1 faktor analizi sonuglar

Ortak varyans (communality) degeri

Madde 1 0,749
Madde 2 0,832
Madde 3 0,887
Madde 4 0,872
Madde 5 0,895
Madde 6 0,849
Madde 7 0,785
Madde 8 0,862
Keiser-Meyer-Olkin (KMO) 0,937
Ki-kare 4508,0
p- degeri <0,001
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gostermektedir. Olcegin 6zdegeri birin iizerinde olan
tek bir faktore sahip oldugu ve olcek Gzdegerinin
6,73 ve toplamda aciklanan varyansin ise %84,15’ini
sagladigi belirlenmistir. Olcegin tek bir bilesenli
olmas1 nedeniyle Varimax eksen dondirme islemi
gerceklestirilememistir (Tablo 5).

e-Saglik Okuryazarligi Olcegi’nin birinci diizey
dogrulayic1 faktor analizi yapildiginda Glgekte yer
alan maddelere ait model uyum degerlerinin kabul
edilebilir dizeyde olmadiklan gorulmustur (Tablo 6).
Bu nedenle modifikasyon indekslerinde iyilestirme
yoluna gidilmis ve uyumu azaltan degiskenler
belirlenerek, artik degerler arasinda kovaryansi
yuksek olanlar icin yeni kovaryanslar olusturulmustur.
faktor

diyagram Sekil 1’de gorulmektedir. Yeni olusturulan

Modelin  dogrulayici analizi ve baglanti

kovaryanslara gore uyum indeksleri hesaplanmis
ve kabul edilen degerleri sagladiklar1 goriilmis,
e-Saglik Okuryazarligi Olcegi’nin tek faktorlii yapisi
dogrulanmistir (Tablo 6).

Olciit gecerligi icin benzer 6zelligi élcen dlcegin
(Yaslilarin Teknolojiye Yénelik Tutum Olcegi) ayni
gruba es zamanli uygulanmasi sonrasi iki Glcegin
toplam puanlan arasi

katsayis1  (r)

korelasyonlara bakilmistir.

Pearson korelasyon 0,497 olarak

belirlenmis (p<0,001) ve bu iki dlcek arasinda orta
diizeyde bir korelasyon oldugu gorilmiistiir (21).
Olcegin giivenirlik analizi sonucunda hesaplanan
Cronbach alfa katsayis1 0,97 olarak belirlendi ve
calismada kullanilan &lcegin yiiksek bir giivenirlik
diizeyine sahip oldugu kabul edilmistir. Olcekten
madde silindiginde Cronbach alfa katsayisinin 0,96 ile
0,97 arasinda degistigi ve madde cikarilmasiyla daha
yliksek bir Cronbach’s Alfa degerine ulasilamadig
bu nedenle olcegin orijinalinde oldugu gibi sekiz
madde ile yiiksek bir glivenilirlige sahip oldugu tespit
edilmistir.
Madde
korelasyon katsayilarinin 0,83-0,93 arasinda dagildigi

toplam  korelasyonu incelendiginde,
belirlenmistir. Madde ortalamalarn 2,85 (minimum)
ile 3.02 (maksimum) arasinda degismektedir. Olcek
maddelerinin toplaminin genel ortalamasi 23,48+9,54
olarak elde edilmistir (Hotelling T2 =30,441; F=4,283;
p<0,001) (Tablo 7).

Olcekten en yiiksek puani almis % 27’lik grupla en
diisuk puant almis %27°lik grup arasinda her bir madde
ortalamalarinin  farkliik gosterdigi  belirlenmistir
(Tablo 7). Olcekteki maddelerin tiimiiniin 6lcmek
ve gecerli oldugu

istenen ozelligi ayirt edici

belirlenmistir.

Tablo 5. e-Saglik Okuryazarligi 6lcegi’nin 6zdeger istatistigine bagli faktor sayisi ve aciklanan toplam varyans

Ozdeger Aciklanan toplam varyans

Faor  Faktoryia Toplam SRR BTG e Yisdess
1 0,75 6,73 84,15 84,15 84,15 84,15
2 0,83 0,44 5,48 89,63

3 0,89 0,24 3,04 92,67

4 0,87 0,20 2,45 95,12

5 0,90 0,14 1,73 96,85

6 0,85 0,10 1,23 98,08

7 0,79 0,09 1,06 99,14

8 0,86 0,07 0,86 100,00
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Tablo 6. e-Saglik Okuryazarhigi Glcegi’nin dogrulayic1 faktor analizi model uyum indeksleri

il:;“e'zsleﬁ Milkemmel Uyum Degerleri ﬁiﬁ: Ei:iﬁ:‘r: Birinci diizey ikinci diizey
X2 /sd 0< X2 /sd<2 <5 20,247 4,645
RMSEA 0,00<RMSEA<0,05 <0,08 0,220 0,096
CFI 0,95=<CFI<1,00 20,90 0,915 0,990
SRMR 0,00<SRMR<0,05 <0,08 0,055 0,024
GFI 0,95<GFl<1,00 20,90 0,759 0,964
AGFI 0,95<AGFl<1,00 20,90 0,566 0,900
NFI 0,95<CFl<1,00 0,90 0,911 0,987
AIC 436,935 106,390
CAIC En kiclik degere sahip olasr; gj;)ggl gercege en yakin model 221,194

ECVI 1,095 0,267

RMSEA: Yaklasik Hatalarin Ortalama Karekokii (Root Mean Square Error of Approximation)
SRMR: Standardize Ortalama Hatalarin Karekokii (Standardized Root Mean Square)

GFI: lyilik Uyum indeksi (Goodness of Fit Index)

AGFI: Diizeltilmis lyilik Uyum indeksi (Adjusted Goodness of Fit Index)

CFl: Karsilastirmali Uyum indeksi (Comparative Fit Index)
NFI: Normlastinilmis Uyum indeksi (Normed Fit Index)
AIC: Akaike Bilgi Kriteri (Akaike Information Criterion)

CAIC: Tutarli Akaike Bilgi Kriteri (Consistent Akaike Information Criterion)
ECVI: Beklenen Capraz dogrulama indeksi (Expected Cross Validation Index)

Olcegin taban ve tavan etkisi incelendiginde, en
dusiik puan olan 8 puan alanlarin arastirma grubunun
%12,8’ini (n=51), en ylksek puan olan 40 puan
alanlarin ise %2,3’linii (n=9) olusturdugu gorilmistdir.
Taban ve tavan puan alanlarin dagiliminin grubun %20
’sini gecmedigi belirlendiginden Glcekte taban ve
tavan etkisinin olmadigi kabul edilmistir.

TARTISMA

Gelistirilen veya uyarlanan olcek “neyi, ne kadar
olcmektedir” ve “dlcmeyi amacladig1 6zelligi dogru
olcebilme duzeyi” nedir sorularinin yamti bir dl¢me
aracinin gecerliginin olcusiidir (24, 25). Cok sayida
gecerlik tipi bulunmaktadir. Bunlardan en onemlileri
yap1 gecerligi
validity), icerik gecerligi (content validity), kapsam

onem sirasina gore; (construct

gecerliligi (ensuring validity), icsel gecerlik (internal

validity) olarak bildirilmektedir (26). Olcegin icerik
gecerliginin Olclsi olarak, benzer ozelligi olctiigi
bilinen daha 6nce gelistirilmis ve gecerligi gosterilmis
baska bir olcim araci ayn1 anda arastirma grubuna
uygulanir ve iki oOlcek arasindaki iliskiye bakilarak
degerlendirme yapilir. Degerlendirmede genellikle
Pearson korelasyon analizi kullanilir ve elde edilen
katsay1 “gecerlik katsayis1” olarak alimr ve bu
sayinin 1’e yakin olmasi dlgegin karsilastinlan testle
benzer oldugunu gosterir (14). Bu degerin 0,30’un
altinda olmamasi gerektigi bildirilmistir (14, 27). Bu
calismada e-Saglik Okuryazarligi Olcegi ile bireylerin
saglik konusunda bilgi teknolojisini kullanmadaki
algilanan  becerileri  degerlendirilmektedir.  Bu
nedenle bireylerin medya ve teknoloji kullanim
diizeyleri bu beceride onemli bir yer tuttugu
dusiniilerek, yash bireylerin bu alandaki becerilerini
olcmek (15)

tzere gelistirilmis ve Turkce'ye
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Sekil 1. e-Saglik Okuryazarligi Olcegi’nin Dogrulayici Faktor Analizi Baglanti Diyagrami (Standart Katsayilar)
Kikare (X2)=60,390; Serbestlik derecesi (sd)=13, X2 /sd=4,645; p<0,001, RMSEA=0,096

Tablo 7. e-Saglik Okuryazarligi 6lgegi’nin giivenirligi

Coklu Alt-Ust %27°lik grup madde

Maddeler r;idl:;;il;: korelasyor?larm jSde?w?rfiill:?(jit%?yc:; ortalamalan vkar.§1la§t1rma51
karesi t degeri; p
Madde 1 0,83 0,72 0,973 1115,14; p<0,001
Madde 2 0,88 0,85 0,970 1152,90; p<0,001
Madde 3 0,92 0,90 0,968 2548,82; p<0,001
Madde 4 0,91 0,86 0,968 1824,17; p<0,001
Madde 5 0,93 0,89 0,967 2261,90; p<0,001
Madde 6 0,90 0,85 0,969 2713,60; p<0,001
Madde 7 0,85 0,78 0,971 1579,55; p<0,001
Madde 8 0,91 0,87 0,968 2026,80; p<0,001

Hotelling T? =30,441; F=4,283; p<0,001

Cronbach Alfa Katsayisi= 0,973
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uyarlanarak gecerlik ve guvenirlik calismas yapilmis
(16) “Yastilarin Teknolojiye Yoénelik Tutum Olcegi”
olciit gecerligini test etmek lizere arastirma grubuna
es zamanli uygulanmistir. iki 6lcegin toplam puanlari
arasinda belirlenen korelasyon (gecerlik) katsayisi
0,497 olarak belirlenmis, olcekler arasi korelasyonun
orta diizeyde oldugu ve literatiirde bildirilen simir
degerlere gore kabul edilebilir oldugu goriilmiistiir.
Bu degerlendirmeye gore e-Saglik Okuryazarligi

Olcegi’nin  olclit gecerligini  sagladigina  karar
verilmistir.

Olcegin  kapsam  gecerligi Davis  Teknigi
kullanmlarak test edilmis, Olcekteki her madde

icin KGI hesaplanmistir. KGi degeri icin 0,80 olciit
olarak kabul edilmektedir. Bu calismada her olcek
maddesi icin hesaplanan KGI degeri 0,80-1 arasinda
dagildigindan kapsam gecerligi olciitlerini sagladig
kabul edilmistir.

Kendall’in uyum testi ve katsayisi, sirali
(ordinal) Olgekte degerlendiriciler aras1 uyumlulugu
degerlendirmek icin kullanilmaktadir. Katsayi, 0
(uyumluluk yok) ile 1 (tam uyumluluk) araliginda
deger alabilir (28). Uzman gorislerinin birbiriyle
Kendall’in
0,595 olarak belirlendiginden kuvvetli
(21). e-Saglik

Okuryazarlig1 Olcegi’nin “bagimsiz gézlemciler aras

uyum diizeyi incelendiginde, uyum
katsayisi

dizeyde uyumlu kabul edilmistir

uyum” giivenirligini sagladigr goriilmiistir.

yap1
acimlayic1 ve dogrulayici faktor analizi kullanilmas,

Olcegin gecerliginin  belirlenmesi igin
verilerin faktor analizine uygunlugu KMO-Bartlett’s
testi ile incelenmisti. KMO katsayis1 icin 0,50 ve
Ustli degerler veri setinin faktor analizi yapmaya
uygun oldugunu gostermektedir. Bartlett’s testinin
p degerinin 0,05’ten kiiciik olmasi ise Orneklem
biyukluglinin yeterli oldugunu gostermektedir
(29). Ozgiin calismada KMO-Bartlett testine yer
verilmemistir (11). Ayn1 6lgcegin adolesan yas grubunda
Tirkce gecerlik glivenirlik calismasimin  yapildig
arastirmada KMO katsayis1 (0,75) ve Bartlett Kuresellik
Testi (204,5; p<0.001) ile degerlendirme yapilmis

ve faktor analizine uygun oldugu belirlenmistir

(12). Aym olcegin Cinceye uyarlandigi calismada ise
KMO degeri, 0,88 ve Bartlett Kiresellik Testi’nin
anlamlilik degeri ise p=0,001 olarak bildirilmistir
(30). Bu calismanin sonucunda, KMO katsayisina gore
faktor analizi yapmaya uygun ve Bartlett’s testinin
p degerine gore ise orneklem biyikligiiniin faktor
analizine uygun olduguna ve literatiirle uyumlu
olduguna karar verilmistir.

Faktor analizi, bir 6lcegin birbiriyle yiiksek iliski
gosteren maddelerinin daha az sayida faktorler
olusturup olusturmayacagin1 incelemek amaciyla
yapilmaktadir. Bu calismada 0zdegeri biri asan ve
toplam varyansin %84,15’ini aciklayan tek bir faktor
elde edilmistir. Coskun ve Bebis adolesanlarda
Tirkce gecerlik giivenirligini yaptiklar aym olcek
icin faktor yuklerini 0,59-0,86 arasinda bildirmistir
(12). Arastirmacilar degisen ve toplam varyansin
%67,54’Unu  aciklayan ¢ faktor elde etmisler,
olcegin madde sayis1 az oldugundan tek faktorlii
(12).
Olcegi gelistiren arastirmacilar ise faktor yiiklerinin

kullamlmasina karar vermislerdir Orijinal

0,60-0,84 arasinda degistigini, toplam varyansin
%56,0’ 11 aciklayan tek bir faktor tespit ettiklerini
(11).

versiyonunda, faktor yuklerinin 0,70 ile 0,87 arasinda

bildirmislerdir Koo ve arkadaslan Cince
dagildigini, toplam varyansin %63,5’ini aciklayan tek
faktorlu bir yap tespit ettiklerini bildirmislerdir (30).
Bu calismada faktor yuklerinin 0,75-0,90 arasinda
degistigi, varyansin %84,15’ini aciklayan tek bir
faktor tespit edilmis ve orijinal calismayla ve Cin’de
yapilan calismayla uyumlu oldugu goriilmiistdir.
e-Saglik Okuryazarligi Olcegi’nin dogrulayici faktor
analizinde, model uyum degerleri belirlenmis, uyumu
bozan artik degerler arasinda kovaryansi yiiksek
olanlar arasinda yeni kovaryanslar olusturularak
uyum indekslerinin kabul edilebilir sinirlarda oldugu
gorilmiistii. Dogrulayict Faktor Analizinde model
uyum indekslerinden; Ki-kare uyum testinin 5 veya
altinda, RMSEA degerinin 0,08 degerini asmamasi;
CFP’nin 0,90 GFI’nin  ¢oklu
regresyondaki R2’ye benzerliginden dolay1 yiiksek

uzerinde olmasi;

olmas1 beklenmektedir. SRMR degeri, 0 ile 1 arasinda
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degisen degerler alabilmektedir ve sifira en yakin
deger modele daha uygun olarak kabul edilmektedir.
Ayrica en kiiciik AIC, CAIC ve ECVI degerine sahip
olan modelin gercege en yakin model oldugu kabul
edilmektedir (22). Bu bilgiler 1s181nda bu calismada,
dogrulayici faktor analizinde e-Saglik Okuryazarligi
Olcegi’nin tek faktorlii yapist dogrulanmistir.

tutarliik
icin Cronbach alfa katsayis1 hesaplanmis ve 0,97

Olcegin giivenirlik analizinde ic
olarak belirlenmistir. e-Saglik Okuryazarlig1 Likert
tipi bir olcektir ve bu tiir olceklerde i¢c tutarliig
degerlendirmede en cok kullanilan yontem Cronbach
alfa katsayisinin hesaplanmasidir. Bu katsay1 olcegi
olusturan maddelerin homojenliginin, i¢ tutarliginin
bir olcusudur. Baska bir ifade ile bu katsay1 olcekte
yer alan maddelerin bir yapiy1 aciklamak Uzere bir
butiin olusturup olusturmadiklart konusunda bilgi
vermektedir. Bu katsay1 ne kadar yiiksek olursa “bu
olcekte bulunan maddelerin o odl¢ude birbirleriyle
tutarli ve aym oOzelligin Ggelerini  yoklayan
maddelerden olustugu veya tiim maddelerin o dlciide
birlikte calistig1” yorumu yapilir. Cronbach alfa
katsay1s1 0,80’in lizerinde ise Olcek yiiksek giivenirlige
sahip demektir (21). e-Saglik Okuryazarlig Olcegi’nin
Cronbach alfa katsayisi;; Norman ve Skinner
tarafindan 0,88 (11), Coskun ve Bebis tarafindan 0,78
(12), Tamer Gencer tarafindan 0,86 (13) ve Koo ve
arkadaslan tarafindan 0,92 (30) olarak bulunmustur.
Bu calismada belirlenen deger ile, 45 yas Uusti
yetiskinlerde Tirkce uyarlamasi yapilan e-Saglik
Okuryazarligi Olcegi’nin, Tiirkiye’de adolesan grupta
ve 18-45 yas arasi yetiskin grupta yapilan calismaya
gore daha yuksek diizeyde guivenilir ve literatiirle de
uyumlu oldugu sonucuna varilmistir.

Madde toplam korelasyonu degerlendirmesi igin
onerilen (14) yeterli orneklem sayisina (en az 200)
sahip bu calismada korelasyon katsayilarinin 0,83-
0,93 arasinda dagildig1 goriilmiistiir. Bu katsayinin
0,30’un Ustinde olmasi giivenirlik icin olumlu bir

durumdur. Bu degerin 0,30’un altinda olmasi halinde

maddenin oOlcekten c¢ikarilmasi onerilmektedir.
Maddelerin  olcekte birakiip  birakilmamasina,
Turk Hij Den Biyol Derg

maddenin  Cronbach alfa katsayisina etkisine
gore karar verilmektedir. Bu calismada olcekten
maddeler silindiginde Cronbach alfa katsayisinin
0,96 ile 0,97 arasinda degistigi ve hicbir maddenin
daha

alfa degerine ulasilamadigi, bu nedenle Oolcegin

cikarnlmamasiyla yuksek bir  Cronbach
orjinalinde oldugu gibi sekiz madde ile yiiksek bir
giivenirlige sahip oldugu tespit edilmistir. Coskun
ve Bebis adolesanlarda yaptiklar calismada madde
katsayisinin  0,24-0,56

arasinda (12), Norman ve Skinner 0,51-0,76 arasinda

toplam puan korelasyon

(11) ve Koo ve arkadaslar ise 0,71-0,87 arasinda (30)
dagildigim belirlemislerdir. Bu calismada belirlenen
korelasyon katsayilar literatiirde belirlenenlerden
daha yiiksektir ve e-Saglik Okuryazarligi Olcegi’nin
Turkce versiyonu, 45 yas ustunde yetiskin grupta
yiiksek glivenirlige sahiptir.

Madde ayrit ediciligine iliskin bir yaklasim olan,
olcegin alt %27 ve ust %27’lik grup ortalamalan
farkina dayali madde analizi, bu iki grupta her
maddenin ortalamalarinin farkini karsilastirmaktadir.
Bu yaklasimda, st gruptaki yanitlayicilarin lcegin
olecmek istedigi 6zelligi olumlu yonde sahip olanlar,
alt gruptaki yanmitlayicilar ise 6lcegin dlcmek istedigi
ozelligi olumsuz yonde sahip olanlar temsil ettigi
kabul edilerek, her bir madde acisindan bu iki grup
arasinda istatistiksel olarak fark olmasi beklenir. Bu
nedenle iki grup arasinda fark yok ise o madde, ilgili
ozellige sahip olanlar ayirt edemiyor anlamina gelir.
Dolayisiyla o0 maddenin 6lcege alinmasi onerilmez. Bu
calismada olcekteki sekiz maddenin ortalamalarinin
alt ve Ust %27’lik grup arasinda farklilik gosterdigi,
tlim maddeler icin t degerlerinin pozitif (+) oldugu
tespit edilmis olup, olcekteki maddelerin tamaminin
olecmek istenen ozelligi ayirt edici ve gecerli oldugu
gorulmustir.

Taban ve tavan etkisinin belirlenmesi Olcek
gecerlik ve guvenirlik calismalarn kapsaminda
degerlendirilmesi 6nerilen bir 6zelliktir. Olceklerde
bireylerin ¢ogu tiim sorulara ayn1 yamti verdiginde
ortaya c¢ikan bir durumdur. Bir Olcekte taban veya
tavan etkisinin olmasi olcegin birtakim faktorlere



(yas, cinsiyet, egitim durumu vb.) degisime duyarliginm
olumsuz etkilemektedir. Bu nedenle olceklerde taban
veya tavan etkisinin olmamasi veya en kiiciik diizeyde
olmas1 istenmektedir (21). Bu calismada e-Saglik
Okuryazarligi Olcegi’nin taban veya tavan etkisinin
olmadig1 gorilmistdr.

Sonuc olarak; bu calismada Norman ve Skinner
e-Saglik
Olcegi’'nin 45 vyas istii yetiskin grupta Tiirkce

tarafindan  gelistirilen Okuryazarlig
gecerligi ve giivenirligi degerlendirilmis ve dlcekteki
maddelerin tamaminin dilsel esdegerlige sahip oldugu,
kapsam gecerliginin kuvvetli diizeyde oldugu, yapi
gecerliligi bakimindan agimlayici faktor analizinde
aciklanan toplam varyansin yizde 84,15’ine karsilik
geldigi, olclit gecerligi korelasyonunun pozitif yonde
anlamli ve gecerli oldugu goriilmiistiir. Olcegin orijinal
halindeki gibi sekiz madde ile yiiksek bir giivenirlige

ETiK KURUL ONAYI

sahip oldugu ve toplam Chronbach alfa degerinin
0,97 ile yiiksek bir degere sahip oldugu belirlenmistir.
Olcegin madde-toplam korelasyonu ve %27’lik alt-iist
grup karsilastirmalarinda elde edilen sonuclar, madde
ayirt edicilik giiciiniin yeterli oldugunu gostermistir.
Olcekte taban ve tavan etkisinin olmadig1 goriilmiistiir.

e-Saglik Okuryazarligi Olcegi’nin Tiirkce formu,
45 yas Ustunde vyetiskinlerde, adolesan ve genc
yetiskinlerde oldugu gibi, e-Saglik okuryazarlig
dizeylerini belirlemek amaciyla gecerli ve guvenilir
bicimde kullanilabilir. Saglig1 gelistirme calismalan
e-Saglik
yas yetiskin ve

kapsaminda ve oOncesinde toplumdaki

Okuryazarligi dizeylerini ileri
yaslilarda belirlemeye ve iliskili faktorleri incelemeye
yonelik calismalann gerceklestirilmesinin yararli

olacag distiniilmektedir.

* Bu calisma, Siileyman Demirel Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik Kurul Baskanligi’min onay1 ile gerceklestirildi

(Tarih:22.07.2020 ve Karar No: 170).
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Nested-PCR assay for molecular identification of cutaneous
leishmaniasis species using kinetoplast DNA gene in Mirjaveh
and Reg-e Malek provinces (IRAN)
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ABSTRACT

Objective: As a global health challenge, especially
in Iran, cutaneous leishmaniasis is one of the major
health and medical problems in Sistan and Baluchestan
Province and plays a significant role in the inhibition of
socioeconomic growth of this deprived province. The aim
of our study was molecular identification of cutaneous
leishmaniasis species using kinetoplast DNA (kDNA) gene
in in a small part (Mirjaveh and Reg-e Malek) of Sistan

and Baluchestan region of Iran.

Methods:

was carried out on patients suspected of cutaneous

This descriptive cross-sectional study

leishmaniasis with epidemiologics information. Samples
of the skin lesions and ulcers suspected of cutaneous
leishmaniasis were collected from patients with active
ulcers, and the collected samples were diagnosed by of
parasitologic (direct smears of the lesions and staining
them using Giemsa Staining Method) and molecular
methods. The specific Polymerase Chain Reaction (PCR)

method was applied to the kinetoplast DNA’s isolated

OZET

Amag: Ozellikle iran’da kiiresel bir saglik sorunu
olarak kiitanoz leishmaniasis, Sistan ve Belucistan
biridir

ve bu yoksun eyaletin sosyoekonomik bliylimesinin

eyaletindeki baslica saglik sorunlarindan
oniindeki en biyiik engellerden biridir. Calismamizin
amaci, iran’in Sistan ve Belucistan bélgesinin kiiciik
bir boliimiinde (Mircave ve Reg-e Malek), kinetoplast
DNA (kDNA) geni kullanilarak kiitanoz leishmaniasis

turlerinin molekiler tanimlanmasidir.

Yontem: Bu tanimlayici kesitsel calisma, kutan6z
leishmaniasisden siiphelenilen hastalarda yapilmistir.
Aktif Ulseri olan hastalarin kitanoz leishmaniasis
suphesi olanlarindan deri lezyonlar ve ulser ornekleri
toplandi ve toplanan orneklere parazitolojik (direkt
yayma ve Giemsa Boyama Metodu) ve molekiiler
yontemlerle tanmi konuldu. Leishmania cinsini ve
tiirlerini belirlemek i¢in dogrudan yaymalardan izole
edilen kinetoplast DNA’larina spesifik Polimeraz
(PCR) yontemi Son

Zincir Reaksiyonu uygulandi.

Zahedan University of Medical Sciences, Research Institute of Cellular and Molecular Sciences in Infectious Diseases,

Infectious Disease and Tropical Medicine Research Center, Iran

?Zahedan University of Medical Sciences, Faculty of Medicine, Department of Parasitology and Mycology, Zahedan, Iran
3Sirjan School of Medical Sciences, Department of Laboratory Sciences, Sirjan, Iran
#Zahedan University of Medical Sciences, Health Promotion Research Center, Zahedan, Iran

letisim / Corresponding Author : Soudabeh ETEMADI

Sirjan School of Medical Sciences, Department of Laboratory Sciences, Sirjan, Iran

E-posta / E-mail : ssetemadi@gmail.com

Gelis Tarihi / Received : 04.02.2021

Kabul Tarihi / Accepted : 05.10.2021

Mirahmadi H, Gorgani F, Metanat M, Etemadi S, Tabatabaei SM, Momeni MK. Nested-PCR Assay for molecular identification of cutaneous leishmaniasis species using
kinetoplast DNA gene in Mirjaveh and Reg-e Malek provinces (IRAN). Turk Hij Den Biyol Derg, 2022; 79(4): 690 - 701

690


https://orcid.org/0000-0002-6423-2578
https://orcid.org/0000-0003-0770-0379
https://orcid.org/0000-0001-7050-5993
https://orcid.org/0000-0003-1497-9582
https://orcid.org/0000-0002-0618-7676
https://orcid.org/0000-0002-8400-9947
https://dx.doi.org/10.5505/TurkHijyen.2022.06887

691

from the direct smears to identify the genus and species
of Leishmania. Finally, the resulting information was

analyzed in SPSS software.

Results: results of 43
(57.9%)

cutaneous leishmaniasis were positive. In a PCR assay,

The microscopic test

patients of the 76 patients suspected of

the Leishmania kDNA fragment was identified in 50
patients (65.8%). Besides, 44 samples were diagnosed
with Leishmania major and 6 samples were diagnosed
with Leishmania tropica using species-specific primers.
The agreement between the results of the molecular
method and the parasitology method in the samples in
Mirjaveh and Reg-e Malek was (Kappa=0.8) compelling
agreement. There was a significant difference between
the results of molecular with the parasitologic results
obtained in the samples of cutaneous leishmaniasis in
the city of Mirjaveh and the Reg-e Malek (Pv<0.05).

Conclusion: According to the present research,

cutaneous leishmaniasis prevalance caused by

Leishmania major in Mirjaveh City in Sistan and
Baluchestan Province in Iran was high. Our findings also
confirmed the necessity of carrying out direct molecular
tests (including direct smears) on the clinical samples of

patients for negative results and species identification.

Key Words: Leishmania major, Leishmania tropica,
PCR, kDNA, Sistan and Baluchestan, Iran

olarak elde edilen bilgiler SPSS yaziliminda analiz
edildi.

Bulgular: Kutanoz leishmaniasis siiphesi olan 76
hastanin 43 (%57.9)’liniin mikroskobik test sonuclar
pozitifti. 50 hastada (%65,8) PCR ile Leishmania kDNA
fragmani belirlendi. Yani sira 44 6rnege Leishmania
major, alt1 ornege ise tiire 6zgii primerler kullanilarak
Leishmania tropica tamis1 konuldu. Mirjaveh ve
Reg-e Malek’teki orneklerde molekiiler yontem ile
parazitoloji yonteminin sonuclar1 arasindaki uyum
(Kappa=0,8)

Reg-e Malek sehirlerindeki

zorlayict  bir uyumdu. Mirjaveh ve

kutanoz leishmaniasis
orneklerinde elde edilen parazitolojik sonuclar ile
molekiler sonuclar arasinda anlamli bir fark vardi

(Pv<0.05).

Sonug: Yaptigimiz arastirmaya gore, iran’da
Sistan’in Mirjaveh sehrinde ve Belucistan eyaletinde
Leishmania major’un neden oldugu kiitan6z
leishmaniasis prevalans yiiksekti. Bulgularimiz ayrica
negatif sonuglar ve tiir tammlamasi icin hastalarin
klinik orneklerinde dogrudan molekiler testler
(dogrudan yaymalar dahil) yapilmasinin gerekliligini

dogruladi.

Anahtar Kelimeler: Leishmania major, Leishmania

tropica, PCR, kDNA, Sistan ve Belucistan, iran

INTRODUCTION

As one of the most important zoonotic
diseases in the tropical and subtropical regions,
leishmaniasis is caused by various protozoan species
of the Leishmania. This disease has various clinical
manifestations in the form of cutaneous, visceral,
and mucocutaneous leishmaniasis in humans and
some animals, but the cutaneous and visceral types
are prevalent in Iran (1,2). Leishmaniasis is also one

of the most important and common endemic diseases
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in Iran and the second parasitic disease transmitted
by arthropods after malaria. Approximately 20,000
cases of cutaneous leishmaniasis are reported in Iran
every year (3).

The identification of the specifications of different
species causing leishmaniasis is generally one of
the most important principles in controlling and
preventing leishmaniasis. Moreover, identifying the
dominant strain in a region can serve pharmaceutical
studies, preparation of vaccines, and preparation
of the antigens required for diagnosis (4). Various



methods such as in vivo and in vitro culture, isoenzyme
methods, serologic methods, immunohistochemical
methods, and molecular methods are used in the
differentiation of the species of Leishmania due
to the importance of identifying of the species of
Leishmania and its effect on the prevention, control,
and treatment of leishmaniasis. The two genomic
fragments of Leishmania parasite commonly used
in molecular studies are the kinetoplast DNA (kDNA)
and the internal transcribed spacer (ITS1) fragment of
ribosomal DNA. The kDNA has thousands of minicircles,
with each minicircle having a variable section and a
conserve section. Therefore, the kDNA is a target for
the diagnostic and species identification molecular
studies (5,6). Depending on the specific characteristics
of the genus, species, and host immune status, clinical
forms may vary widely, but are generally seen in
three clinical forms:

cutaneous, muco cutaneous,

and visceral. Leishmania major is originally a
rodent parasite but can cause zoonotic cutaneous
leishmaniasis in humans and Leishmania tropica is the
causative agent of Anthropontic Cutaneous Leishmania
(ACL) and the primary host is infected humans, who
are also a major source of infection (7).

PCR technology has been successfully employed
in numerous studies. This method diagnoses species-
specific infections without the need for culturing

(8). Leishmania kinoplasts are disc-shaped on the

mitochondrial membrane at the base of the flagellum
and consist of large and small DNA loops (maxi-circle
and mini-circle kDNA). Existence of duplication and
great variety of mini-circle KDNA used for the analysis
of genetic and is a target for the identification of
Leishmania species (9). In this study, presence of
the Leishmania parasite were determined through
the microscopic observation of the Giemsa-stained
slides and PCR assays. Afterwards, these methods are
compared and the species of Leishmania in Mirjaveh
City and the Reg-e Malek district of Sistan and
Baluchestan Province (lran) were identified through
PCR assays.

MATERIAL and METHOD

Study area

Sistan and Baluchestan Province is located in the
southeast of Iran. It is located at latitude 29° 179.4”
and longitude 61°27°2.2"with an elevation of 858 m
of sea level. Mirjaveh is one of the cities of Sistan and
Baluchestan Province of Iran that consists of Reg-e
Malek and central districts. Due to the proximity of
this city to the 32nd parallel, which overlaps with
the global desert belt, this city is one of the most
arid parts of Iran with an arid, hot, Low rain fall and
desert climate.
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Figure 1. Location of sampling zone (Statistical Center of IRAN, www.amar.org.ir and 8)

Turk Hij Den Biyol Derg

692



Sampling

This cross-sectional study was conducted February
2017 until September 2019 on the patients referred to
the health centers of Mirjaveh City and Reg-e Malek
in Sistan and Baluchestan Province Iran. A total of 76
patients diagnosed with cutaneous leishmaniasis were
subjected to epidemiologics information (personal
information, gender, ulcer type, ulcer location, and
the number of ulcers) in this study. Diagnosis was
carried out by collecting direct smears of the lesions
and staining them using Giemsa Staining Method.
This end, a small incision was made around the
ulcer and a thin smear was isolated from the serous
using microscopic slides. In the microscopic analysis,
leishman bodies (amastigotes) were searched inside
or outside of the macrophages. Total samples (in
addition to microscopic experiments) with a specific
PCR method were used to identify the Cutaneous
leishmaniasis and Leishmania species.

Giemsa Staining Method

On a clean dry microscopic glass slide, make a
direct smear of the lesions and leave to air dry. Dip the
smear into pure methanol for fixation of the smear,
leave to air dry for 30 seconds. In the following, flood
the slide with 5% Giemsa stain solution for 20-30
minutes.

DNA extraction

The surface of each dry smear was carved using
a separate scalpel and was transferred to a microtub
under sterilized conditions. Afterwards, 200 pl of a

lysis buffer and Proteinase K solution were added to
each sample and each sample was incubated for 15
min 56°C.

The binding buffer was added thereafter. After
centrifuging the samples at a high speed, adding
isopropanol, and pipetting, the tube contents were
transferred to Spin column DynaBio Blood/Tissue
Next, DNA
extraction was carried out in accordance with the

Genomic DNA Extraction Kit (lran).

manufacturer’s instructions.

Detection and identification of Leishmania
species

The fragment kDNA was amplified in a two-step.
sequences of the used primers are demonstrated in
table 1.

The first PCR recruited CSB2XF and CSB2XR
primers and the second PCR used primers 13ZF and
LIR (11,12).

The first PCR reaction mixture contained 250 uM
deoxynucleoside triphosphate (dNTP), 1.5 pM MgCl2,
1 U Taq polymerase,1 pM CSB2XF primer (forward), 1
MM CSB2XR primer (reverse) and 5 pL DNA in a final
volume of 25 pL.

The reaction mixtures were incubated in a
thermocycler (Flexcycler2, Germany) as follows:
initial denaturation at 95°C for 5 minutes followed
by 30 cycles of 94°C for 30 seconds, 59°C for 55
seconds and 72°C for 60 seconds and final extension
at 72°C for 5 minutes. The PCR products were
electrophoresed in 1.5% agarose gel.

Table 1. Primers used for defining the species of leishmania in Nested-PCR and their sequences

PCR step Target Primer name Sequence
CSB2XF 5" CGAGTAGCAGAAACTCCCGTTA3®
First step kDNA
CSB2XR 5 ATTTTTCGCGATTTTCGCAGAACG3®
13ZF 5 ACTGGGGTTGGTAAAATAG3®
Second step kDNA
LIR 5 TCGCAGAACGCCCCT3®

693

Turk Hij Den Biyol Derg



H. MIRAHMADI et. al.

The first-PCR product (2 pL of a 1:5 dilution in
ddH20) was used as template for the second PCR, in
a total volume of 25 pL and in the same status the
first PCR but using 13ZF and LIR as the primers in 30
cycles.

The band size was 570 and 750 bp for L. major and
L. tropica, respectively. Positive control (Accession
Number: L. tropica (HM234012), L. major (KF701191)
(13,14).

Statistical analysis

After recording of data, all information and test
results, using SPSS version 22 software with descriptive
statistics and chi-square test with confidence interval
(Cl 95%) was analyzed.

Pv <0.05 was considered statistically significant.
The Cohen’s kappa coefficient (k) was used to obtain
agreement between the tests.

This study was approved by the Zahedan
University of Medical Sciences Ethics Committee
(Date:22.02.2017 and No: IR. ZUMS.REC.1396.119).

Fibrablast cell

e — Cilt 79 B Say1 40 2022

RESULTS

Of the 76 suspected cutaneous leishmaniasis
samples in the course of a year, leishman bodies were
identified inside or outside of the macrophages of 43
samples (56.6%). (Fig 2 and Table 5).

Moreover, of the smear samples collected
from Mirjaveh City with PCR assays, 27 samples
were diagnosed with Leishmania major and 4
were diagnosed with Leishmania tropica. Of the
19 samples collected from Reg-e Malek, 17 and 2
samples had Leishmania major and Leishmania
tropica, respectively. It should also be noted that 7
samples could not be diagnosed parasitological, but
7 samples diagnosed molecularly. Figure 3 shows the
electrophoresis gel product PCR Leishmania isolates
with positive and negative control samples using the
Nested-PCR method.

Amastigote-infected macrophages

Amastigotes

Figure 2. Leishman body (Amastigotes) of cutaneous leishmaniasis cases observed in prepared samples
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Figure 3. Gel electrophoresis of PCR products of leishmania isolates using Nested-PCR technique. 100 bp Size Marker (L),
Positive Control L. major (Pm), Positive Control L. tropica (Pt). Negative Control (N), Patients with L. major (1, 2, 3, 4,

6, 8), Patients with L. tropica (7,9)

In this study, 39 samples were collected from men
(33 (66%) Leishmania major and 6 (12%) Leishmania
tropica, while 11 samples were collected from
women (11 (22%) Leishmania major. Leishmania
tropica was not present in the female samples. The
frequencies of the Leishmania species are classified
in Table 2 and Table 3 by location and the number
of lesions in the suspected samples. Due to the
fact that from each person suspected of cutaneous
leishmaniasis, 3 to 4 samples were prepared from
different location of lesions and all dry smears were
used for parasitological testing and DNA extraction,
this method automatically increased the sensitivity
of the tests.

Turk Hij Den Biyol Derg

The agreement between the results of the
molecular method and the parasitology method in the
samples in Mirjaveh and Reg-e Malek was (Kappa=0.8)
compelling agreement. There was a significant
difference between the results of molecular with
the parasitologic results obtained in the samples of
cutaneous leishmaniasis in the city of Mirjaveh and
the Reg-e Malek Pv < 0.05.(Table 4)

No significant difference was found between
the percentage’s species of cutaneous leishmaniasis
in Mirjaveh and Reg-e Malek. Also, there was no
significant difference in the distribution of species of
cutaneous leishmaniasis in the two regions in males
and females Pv > 0.05. (Table 5).



Table 2. The frequency of Leishmania species according to the location of lesions in the cutaneous leishmaniasis cases

Place of lesion

Leishmania species

Hand & Foot Face Nose Hand, Foot, Face Samples from other parts of body
n (%) n (%) n (%) n (%) n (%)
L. major 12 (24) 10 (20) 2 (4) 2 (4) 18 (36)
L. tropica 3 (6) 0 (0) 0 (0) 3 (6) 0 (0)
Total 15 (30) 10 (20) 2 (4) 5 (10) 18 (36)

*n: number

Table 3. The frequency of Leishmania species according to the number of lesions in the cutaneous leishmaniasis cases

Number of lesions

Leishmania species

1 2 3 4 5 6 7

n (%) n (%) n (%) n (%) n (%) n (%) n (%)

L. major 15 (30) 12 (24) 6 (12) 4(8) 4(8) 0(0) 3 (6)
L. tropica 3 (6) 2 (4) 1) 0(0) 0(0) 0(0) 0(0)
Total 18 (36) 14 (28) 7 (14) 4(8) 4(8) 0(0) 3 (6)

*n: number

Table 4. The agreement rate (Kappa) of the molecular test results by PCR with parasitology method in the samples studied

PCR
Diagnostic techniques Positive Negative Total Kappa Pv
n (%) n (%)
Pos 43 (100) 0 (0) 43
Parasitology
Neg 7(21.2) 26 (78.8) 33 0.808 0.001
Total 50 (65.8) 26 (34.2) 76

*n: number

Table 5. Frequency of Leishmania species based on sex and area of study

Gender Place
Leishmania species Male Female Mirjaveh Reg-e Malek
n (%) n (%) n (%) n (%)
L. major 33 (84.6) 11 (100) 27 (85.2) 17 (89.5)
L. tropica 6 (15.4) 0(0.0) 4 (14.8) 2 (10.5)
Pv 0.516 0.341

*n: number
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DISCUSSION

The kDNA of trypanosomatids comprises of
catenated molecules minicircle and maxicircle
(15). Each minicircle has one to four (150-200 bp)
conserved regions which includes repeating regions
for both strands, and a variable region usually is a
single guide RNA (gRNA) gene (almost 150 bp long),
and can be used for detection and exact difference
betweenLeishmaniaspeciesandbetweenstrains (16).

Cutaneous leishmaniasis is one of the chief
health and medical problems in the deprived areas
of Iran. Unfortunately, it has adversely affected
the mental, physical, and material dimensions of
the patients’ lives. Hence, the timely diagnosis
(17).
The diagnosis of cutaneous leishmaniasis through

and treatment of this disease are vital

parasitologic methods such as microscopic tests,
direct observation of leishman bodies, and culturing
the margins of ulcers have low sensitivity and only
determine the parasite genus (18). Therefore,
these methods are incapable of identifying the
pathogen species. In addition, serologic tests fail to
differentiate between the new infections and the
old infections because the antibody produced for
leishmania parasite interferes with the antibodies of
trypanosomiasis, tuberculosis, and toxoplasmosis(19).

In recent decades, several molecular methods
for the epidemiologic analysis of leishmaniasis have
been proposed. PCR technology has been successfully
employed in these studies. This technology diagnoses
species-specific infections without culturing (18).

According to the findings from different studies,
PCR method, which functions using the kDNA gene
of Leishmania parasite, shows sensitivity in the
diagnosis of diseases, especially chronic diseases.
Moreover, the kDNA gene is preferred over the ITS1
gene for the diagnosis of Leishmania parasite and it
can serve as an effective molecular marker for the

diagnosis of different Leishmania species (20,21).
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Hence, the KDNA gene was used in the present study.

This study aimed for the identification of
the parasite causing cutaneous leishmaniasis in
Mirjaveh City and Reg-e Malek. It was concluded
that the Leishmania major was the prevalent
species of Leishmania and the number of men
suffering from cutaneous leishmaniasis was higher
than women. This finding could be attributed to the
stronger presence of men in open environments,
the fewer pieces of clothing worn by men,
the stronger presence of men in the deserted
areas, and higher exposure of men to mosquitos.

As regards the number of lesions, 36%, 28%,
and 36% of the patients had only one lesion, two
lesions, and more than one lesion, respectively. As
for the lesion location, 30%, 20%, and 10% of the
patients had lesions on their feet/hands, face,
and face/feet/hands, respectively. Besides, 40%
of the patients had lesions on other parts of their
bodies. Hence, it is concluded that the aforesaid
organs are among the uncovered parts of the
body that are subjected to bloodsucking vectors.

There was a significant difference between
the molecular and parasitological findings in
the diagnosis of cutaneous leishmaniasis in the
present study. Considering the importance of
detecting negative cases in the diagnosis of the
disease, and detecting negative cases of illness can
release of people from taking drugs and wasting
time and money. Therefore, molecular methods
based on functional sequence gene in diagnosis
can be a great step in the treatment of disease.

In the present study, no significant differences
were found between the results of cutaneous
leishmaniasis and the two studied regions and sex.
the study area and sex factor were not significantly
associated with the infecting Leishmania species
because samples size was inadequate. On the
other hand, the frequency of Leishmania tropica

was expected to be higher depending on the



region, but this study showed different results.

The findings from the studies by Omidian in
Ahwaz (South West Iran) and Yaghubi Ershadi in
Yazd) central of Iran), who carried out direct and
PCR tests, suggest that these areas are the centers
of zoonotic cutaneous leishmaniasis caused by
Leishmania major (22, 23). According to the study
by Naseri in Torbat Heydariyeh (Northeast of Iran),
The most identified species (Leishmania tropica)
were using molecular tests (24). Also, Saad Abadi
conducted a study in Neishabour City to identify
different species of Leishmania parasite using the
RAPD-PCR technique and reported the presence
of Leishmania tropica in all samples (25). The
results of this study are not consistent with our
study with the frequency of Leishmania major.
Mahdi identified the

in patients suffering from

Moreover, in Yaman,
leishmania species
cutaneous leishmaniasis using the nested PCR method
and the ITS-1 gene. Their findings revealed the
presence of Leishmania tropica in 16 samples (26).

Molecular differentiation in cutaneous
leishmaniasis plays animportantrole in the treatment
of patients because the treatment of these people
does not depend only on direct examination and
clinical signs, and the results of such studies help the
process of treatment and control of the disease (27).
with
molecular targets using PCR for diagnosis of old

A comparative analysis six different

world leishmaniasis showed that sensitivity of
different gene targets from highest to lowest is in
the order of kDNA-PCR > SSU rRNA-PCR > ITS2-PCR >
ITS1-PCR > ME-PCR > HSP70-PCR (28). The results of

this study emphasize the high sensitivity of the KDNA
gene target and the KDNA genomic region is the most
sensitive for routine diagnosis of leishmaniasis.

The KkDNA-PCR method for detect American

tegumentary leishmaniasis (ATL) in  Brazil
showed that 87.5% diagnosis with this method,
while the other methods demonstrated the

following percentages of positivity: 62.8% for
the Montenegro skin test, 61.8% for parasitology
techniques, and 19.3% for in vitro culture (29).

Therefore, the results of the present study
do not comply with the findings from the three
aforesaid studies with respect to the prevalence
of the Leishmania species. The prevalence of
different Leishmania species in different parts of
the world is determined by numerous factors such
as weather differences, ecological conditions, life
style changes, uncontrolled

trips, immigration,

and the large population of the war refugees.

CONCLUSION

Considering the importance of identifying the
parasite species for the epidemiologic analysis of the
disease and formulation of control plans, molecular
methods are highly sensitive to the parasitologic
techniques, especially the microscopic method,
in the diagnosis phase.also kDNA-PCR have high
sensitivity for diagnosis of cutaneous leishmaniasis
(Leishmania tropica and Leishmania major) because
can be used for detection and exact difference

between Leishmania species and between strains.
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Prenatal ve emzirme doneminde maruz kalinan tiamin

eksikliginin yetiskinlikte davranis, 6grenme ve hafizaya etkileri

Betiil DANISMAN'

, Gliven AKCAY?

, Deniz KANTAR GOK:?

OZET

Amac: Tiamin (B1 vitamini), 6zellikle mitokondride
yer alan bircok enzim icin kofaktor gorevi goren
temel bir besindir. Tiamine bagli bazi enzimler, enerji
metabolizmasina ve nukleik asitlerin biyosentezine
katilirken bazilar antioksidan mekanizmanin bir parcasi
olarak gorev yapar. Beyin, mitokondriyal ATP liretimine
yiiksek oranda bagimli oldugu icin tiamin eksikligine
(TE) Hizl

gerceklestigi cocukluk donemlerinde

kars1 olduk¢ca savunmasizdir. buytimenin
prenatal ve
bu etki daha belirgindir. Bu calismada prenatal ve
emzirme doneminde TE olusturulan sicanlarin yetiskinlik

donemindeki davranis degisiklikleri incelenmistir.

Yontem: Calismada sicanlar anneleri normal
diyetle beslenen grup (NN) ve anneleri dogum Gncesi
ve emzirme siresince tiamin eksik diyetle beslenen
grup (TN) olmak lzere iki gruba ayrilmistir. Yetiskinlik
doneminde sicanlara Acik Alan testi, Yikseltilmis
Arta

uygulanmistir.

Labirent testi ve Yeni Obje Tanima testleri

Bulgular: Tiamin eksikligi olusturulan TN grubunda

acik alan testinde girilen kare sayisinin ve dis kadranda

ABSTRACT

Objective: Thiamine (vitamin B1) is an essential
nutrient that acts as a cofactor for many enzymes,
especially in the mitochondria. Some thiamine-linked
enzymes participate in energy metabolism and the
biosynthesis of nucleic acids, while others act as part
of the antioxidant mechanism. As the brain is heavily
dependent on mitochondrial ATP production, it is highly
vulnerable to thiamine deficiency (TD). This effect is
more pronounced in prenatal and childhood periods
when rapid growth occurs. In this study, behavioral
in adulthood of TD-induced

prenatal and lactation periods were investigated.

changes rats during

Methods: In the study, rats were divided into two
groups as the group whose mothers were fed a normal
diet (NN) and the mothers were fed with thiamine
deficient diet (TN) during prenatal and lactation
periods. Open Field test, Elevated Plus Maze test and
New Object Recognition tests were applied to rats in
adulthood.

Results: In the thiamine deficient TN group, it was

observed that the number of frames entered in the
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gecirilen slire orammin arttigr gorilmistiir.  Ayrica
TN grubunda yikseltilmis art1 labirent testinde acik
kolda gecirilen siire oran1 dismdstir. Yeni obje tanima

testinde ise ayrim indeksinin TN grubunda azaldig1 tespit

edilmistir.

Sonuc: Calismamizda prenatal ve emzirme
donemlerindeki TE maruziyetinin uzun donemde
etkilerinin devam edebilecegi ve ileriki yaslarda

davranis, Ogrenme ve hafiza bozukluklarina sebep

olabilecegi gorilmustiir.

Anahtar Kelimeler: Sican, 6grenme ve hafiza,

davranis, tiamin eksikligi

open field test and the rate of time spent in the outer
quadrant increased. In addition, in the elevated plus
maze test, the ratio of time spent in the open arm in the
TN group was decreased. In the new object recognition
test, it was determined that the discrimination index

was decreased in the TN group.

Conclusion: In our study, it was observed that the
effects of TD during prenatal and lactation periods
can continue in the long term and cause behavioral,

learning and memory deficits in the later ages.

Key Words: Rat, learning and memory, behavior,

thiamine deficiency

GIRIS

Davranislarin sekillenmesi genetik ve cevresel
faktorlerle diizenlenen karmasik bir siirectir. Egitim,
deneyim gibi beslenme de davranislarin olusmasindaki
cevresel siireclerden biridir. Dogum Oncesi ve
dogumdan sonraki siirecte besin eksikliginin bilissel
gelisim ve davranislar Uzerindeki etkilerini arastiran
pek cok calisma yapilmis, bu donemdeki besin
eksikliklerinin bircok metabolik ve yapisal islevleri
degistirerek, beyin gelisimini ve fonksiyonunu
olumsuz etkiledigi gosterilmistir (1). Ornegin yetersiz
besin alan cocuklarda dikkatsizlik ve kayginin
arttigr, ayrica hallisinasyon gibi psikotik bulgularin
ortaya c¢iktig1 gorilmistir (2). Bu durumlarin
ileriki yasamlarinda davranissal, bilissel ve motor
gelisim icin risk olusturabilecegi belirtilmistir. Besin
eksikliklerinin  onlenmesi icin bu erken doneme
odaklanmak bireylere ve toplumlara uzun vadeli ve
yaygin faydalar saglamaktadir.

Vitaminler yasamin devamliligi ve beyin gelisimi
icin mutlak gerekli maddelerdir (3). Cogunlukla
sentezlenemez ve besinlerle disandan

(3). Normal

vicutta

alinmak zorundadirlar biyime ve
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doku gelisimi icin temel bir vitamin olan tiamin
(B1 vitamini) suda cozinebilen, kukurt iceren B
vitamini ailesine ait bir vitamindir. Tiamin endojen
olarak sentezlenmedigi icin mevcut tek kaynag
besinlerdir. Viicudun tiamini 30 mg’dan daha fazla
depolayamadigi ve vyarilanma omrinin 9-18 giin
oldugu bilinmektedir (4). Giinlik tiketilen yaklasik
2.000 kcal icin alinmasi gereken minimum tiamin
miktar 0,66 mg olarak hesaplanmistir (1). Hamilelik
veya emzirme doneminde bu gereksinim 1,4 mg/
gin’e kadar cikmaktadir (4). Gebelik suresince
tiamin ihtiyacinin arttigi ve asin kusmanin tiamin
eksikligi (TE)’ne neden olabilecegi bilinmektedir (5).
Cocuklarda ise gereksinim yasa baglidir ve dogumdan
ilk alt1 aya kadar 0,2 mg, 6 ayliktan 8 yasa kadar ise
0,6 mg arasinda degisir (6).

TE genellikle gozden kacan fakat onemli bir
konudur. Yeterli tiamin seviyeleri ile desteklenmeyen,
basit  karbonhidratlar gida
tiketiminin yetersiz

seklinde islenmis

artmast  “yuksek kalorili
beslenme” olarak adlandinlmistir (7). Gelismekte
olan ulkelerde yuksek beyaz piring tuketimi oranlan
nedeniyle TE yaygin endise kaynagidir (6). Evde ezme

tekniklerinin yerini endustriyel piring 6glitme ve



islemeye biraktikca, kepek icindeki temel besinler
(tiamin gibi) azalmaktadir (8). Asya ulkeleri, diinya
capinda Uretilen pirincin yaklasik %90’1m1 tiiketerek
gunluk enerji ihtiyacinin tahmini %60’ karsilar ve
sonuc olarak TE ergen populasyonun %15’inde TE
yaygin hale gelmistir (9). TE, 151 veya kiikirt dioksit
ile tiamin inaktivasyonu gerceklesmis besinlerin
alinmasiyla da artabilir (10). Ayrica kafein acisindan
zengin yiyeceklerin (kahve, cikolata veya cay gibi)
yogun tilketimi tiamini etkisiz hale getirebilir ve
boylece TE olusabilir (11, 12). Yaslanma, ekonomik
durum, yeme bozukluklari, ebeveyn beslenmesi ve
alkol kullanimi tiamin yetersizligini artiran diger
faktorler arasindadir (3). Emzirme, gebelik ve artan
fiziksel aktivite sirasinda tiamin ihtiyacinin arttigi
ve bu ihtiyacin karsilanmasi gerektigi bildirilmistir
(9). Asemptomatik annelerin emzirme donemindeki
bebeklerinde beriberi gelisme riski artmaktadir (9).

TE’nin kalp, kas, gastrointestinal ve sinir sistemi
dahil olmak iizere bircok organ sisteminde kalici
hasara neden olabilecegi bildirilmistir (13). Tiaminin
beyin biyokimyasinda ve zar yapisinda bircok hayati
islevi vardir (14). Tiamine bagh enzimlerin aracilik
ettigi enerji metabolizmas1 ve antioksidan sistemi
sebebiyle beyin dokusu TE’ye oldukca duyarlidir
(4, 11). Tiamin, sinaptik iletim icin gerekli olan
aksoplazmik ve sinaptozomal membranlarda da bircok
yapisal role sahiptir (14). Metabolik olarak aktif formu
olan tiamin pirofosfatin sodyum kloriir kanallarinin
gecirgenliginde  modiilatér  olarak  davranarak
membran uyanlabilirligini degistirebilecegi ve sinir
iletiminde rol oynayabilecegi bildirilmistir (3, 13).
Ayrica tiaminin sinaptozom salimmini artirarak
sinaptik iletimi kolaylastirdig1 ve eksikliginin néronal
hasara sebep olabilecegi gosterilmistir (8, 15-17).

TE cocuklarda istahsizlik, sinirlilik, kas agnsi,
azalmis veya tamamen kaybolmus derin tendon
refleksleri, ataksi, felc ve degisen biling diizeyi gibi
bircok cesitli norolojik belirtilerle ortaya cikabilir.
Duygu-durum degisiklikleri (ajitasyon, kafa karisikligi
ve genel halsizlik) gibi diger belirtiler, beyinin enerji
eksikligi ve norotransmiter (glutamat, GABA gibi)

sentezindeki degisimden kaynaklanabilir (18). Bu
gibi klinik durumlar goz oniine alindiginda, 6zellikle
cocuklarda, aciklanamayan herhangi bir ciddi norolojik
belirti veya semptom, TE suphesini artirmalidir.

TE diyet ile beslenen veya bir tiamin antagonisti
olan piritiamin (PTD) enjeksiyonu veya her ikisinin
kombinasyonu yoluyla induklenen TE sican modelleri
kullamlarak bircok calisma yapilmistir (19, 20).
Sonuc olarak TE olan sicanlarin, anormal davranislar
gosterdigi goriilmiistiir. Ornegin, diyetle indiiklenen
TE sicanlarinin, fare 6ldiirme davramsi sergiledigi
bulunmustur (21). PTD enjeksiyonu yapilmis sicanlarda
ise, beyin bolgelerindeki noron kaybi ile iliskili olarak
bilissel ve uzaysal hafiza bozulmustur (22). Sicanlarda
TE diyet uygulamasi sonrasi kacinma testi 6grenme
performanslar1 bozulmustur (23).

Bu Dbilgiler
ve emzirme donemde TE’nin beyin gelisimi ve

g6z Oniine alindiginda, prenatal
davranislar Uzerinde uzun vadeli sonuglara sebep
olabilecegi diisiiniilmektedir. Bu calismada, yavru
sicanlarda TE maruziyetinin ileriki yaslarda motor
fonksiyon, anksiyete, 6grenme ve hafiza lzerine
etkileri arastinlmistir.

GEREC ve YONTEM

Tiamin Eksikligi Modeli

Her grup icin 4 Wistar sican anne alinarak deneye
baslanmis ve anneler hamile kaldiklarn ginden
itibaren ayr kafeslere alinmislardir. iki anne hamilelik
ve emzirme doneminde TE diyet ile beslenirken diger
iki anne normal diyetle beslenmistir. Anne sicanlar
ortalama 23 giinde (20-28 giin araliginda) dogum
yapmistir. Her grupta 10 yavru olmak lzere toplam
20 yavru ile deneylere baslanmistir. Yavrular Uc aylik
olduklarinda davrams deneylerine alinmislardir.
Bu sirecte hayvanlar ortalama 23+1°C 1sida ve
her kafeste bes hayvan olacak sekilde 12 saatlik
karanlik/aydinlik dongusiinde tutulmustur. Calismada
kullanilan TE olan diyet Test-Diet® sirketinden satin
alinmistir. Deneyler 9:00 ile 17:00 saatleri arasinda

gerceklestirilmistir.

Turk Hij Den Biyol Derg

704



705

Grup NN: Tum siurec boyunca hem anneler hem de
yavrular normal diyet ile beslenmistir. Yavrular siitten
kesildikten sonra anneler calismadan cikartilmistir.

Grup TN: Anneler dogumdan once ve emzirme
doneminde TE olan diyet ile beslenmistir ayrica
yavrular 21 ginlik emzirme siiresi boyunca TE diyet
almistir. Yavrular siitten kesildikten sonra normal yem
ile beslenmistir ve anneler calismadan cikartilmistir.

Davranis deneylerinin kayitlarn icin Ethovision
XT (Noldus, 2009, Hollanda) video izleme sistemi
kullamlmistar.

Acik Alan Testi

Acik alan deneyleri duvar yiiksekligi 40 cm olan,
taban1 80x80 cm ebatlarinda kare seklindeki siyah
mat tabanli diizenekte yapilmistir. Deney diizenegi
16 kicuk kareye bolunmiustur (Sekil 1). Deneyin
baslangicinda sicanlar tek tek bu alanin merkezine
birakilarak, 5 dk boyunca hareketleri video kayit
sistemi ile dijital olarak kaydedilmistir. Her sican icin
kat edilen toplam mesafe, ortalama hiz, girilen kare
sayisi ve dis kadranda gecirilen sure oran yizde (%)
olarak ifade edilmistir (24).

Yeni Obje Tanima Testi

Sicanlarin gorsel tanmima bellegini test eden bu
yontem duvar yiiksekligi 40 cm olan, tabani1 40x40 cm

ebatlarinda kare seklinde siyah mat tabanli acik alan
diizeneginde yapilmistir. Deneyde kullanilan nesneler
cam yapida olup, tabana deney hayvaninin hareket
ettiremeyecegi sekilde sabitlenmistir (Sekil 2). ilk
asamada sicanlar 3 dk boyunca acik alan diizenegine
tek tek konularak ortama alismalart saglanmistir.
Ortama alisan hayvanlar, iki adet birbiri ile 6zdes
olan objelerin (A+A) yerlestirildigi diizenegin icine, 5
dk boyunca nesneleri arastirmalan icin birakilmistir.
ilk deneyden 24 saat sonra yapilan test asamasinda,
nesnelerden biri sekil ve boyutlann farkli baska bir
nesneyle degistirilmis ve sicanlarin 3 dk boyunca
yeni ve tamdik nesneyi kesfetmeleri icin gecirdikleri
mekansal

zaman kaydedilmis, olmayan bellegin

degerlendirilmesi icin kullanilmistir. Hayvanlarin
nesnelere 1 cm’den daha fazla yaklasmasi, nesnenin
kesfedilmesi icin harcanan zaman olarak kaydedilip,
yaziim programinda olclilebilmesi icin hayvanin
burnu referans olarak alinmistir (25). Sicanlarin yeni
nesneyi tanidik nesneden ne kadar iyi ayirabildiginin
indeksi

bir olcusi olarak kabul edilen ayrim

hesaplanmistir.

[Vemi pepede gagrles e + Tamdk nede geielen ulse)

A raledicl

(Vo peweade pevislon sles+ Tamudk reassds gerinibs el

Sekil 1. Agik Alan Testi Deneyi Protokolu
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Sekil 2. Yeni Obje Tanima Protokoli

Yiikseltilmis Arti1 Labirent Testi

Yikseltilmis arti1 labirent (YAL) testi kemirgenlerde
anksiyete ile iliskili davramslan belirlemek icin yaygin
olarak kullamilan bir testtir. YAL testi yerden yiiksekligi
40 cm olan art1 seklinde, kol genisligi ve uzunlugu
sirastyla 10 cm ve 50 cm olan, duvar yiiksekligi 30
cm olan iki kolu duvarlarla cevrili, diger iki kolun
ise tamamen acik oldugu siyah mat zeminli “+”
seklinde bir diizenekte yapilmistir (Sekil 3). Her sican
kollarin birlesme noktasi olan merkeze birakilmis ve
hareketleri 5 dakika boyunca kaydedilmistir. Acik ve
kapal kollarda gecirilen zaman olc¢ilmus, acik kolda
gecirilen oran degerlendirilmistir (24).
istatiksel Analiz

Bu calismada verilerin istatistiksel analizi icin SPSS

(SPSS for Windows, stirim 18.0, SPSS Inc., Chicago,
IL) yaziimi kullanmilmistir. Elde edilen sonuclar %95
giiven araliginda degerlendirilmis ve p<0.05 anlamlilik
diizeyi kabul edilmistir. Tanimlayici istatistik olarak
median, maksimum deger, minimum deger, ortalama
istatistiksel
degerlendirmede bulunmadan énce verilerin normallik

ve standart sapma kullamilmistir.
sinamasi icin Kolmogorov-Smirnov testi ve homojenlik

icin Levene testi yapilmistir. Parametrik test
varsayimlar saglandiginda davranis verileri arasindaki
anlamliigin  degerlendirilmesi icin  Independent
Samples T Testi, non parametrik kosullarda ise Mann
Whitney U testi uygulanmistir. Elde edilen sonuclar
parametrik kosullarda ortalamazstandart hata olarak
verilmis, non parametrik kosullarda ise median (min-

maks) degerleri kullanilmistir.

Sekil 3. Yikseltilmis Art1 Labirent Protokolu
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Bu calisma icin Akdeniz Universitesi Hayvan
Deneyleri Yerel Etik Kurulu’ndan onay alinmistir
(Tarih:29.08.2016 ve Karar No: 71).

BULGULAR

Kemirgenlerde lokomotor aktiviteyi ve anksiyete
benzeri davranislan olcmek icin en sik kullanilan
testlerden biri olan acik alan testi yapilmistir. Agik
alan testinde lokomotor aktivite icin kat edilen
toplam mesafe (cm), anksiyete benzeri davranis
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icin ise dis (cevre) ve i¢c (merkez) alanda gecirilen
zaman Olcilmdistir. Veriler incelendiginde NN ve TN
gruplarinda alinan toplam yol (sirasiyla 1920 +190,82
cm ve 1677,42+83,74 cm) (Sekil 4A) ve ortalama iz
(sirasiyla 6,75+0,65 cm/sn ve 6,13+0,66 cm/sn) (Sekil
4B) verilerinde TN grubunda azalma gozlemlenirken
istatistiksel olarak anlamli fark bulunamamistir
(sirasiyla p=0,274 ve p=0,433). TN grubunda
(64,88(51,00-90,00)) girilen kare sayisinin NN grubuna
((83,16 (51,00-100,00)) gore
anlamli derecede azaldigi tespit edilmistir (p=0,027)

istatistiksel olarak

(Sekil 4C). Anksiyete parametresi olan dis kadranda

B
. p=0,433
El
E 6 =y
1
== |
=]
E
B 2+
™=
=
0 T
NN ™
D
p=0,039
1004
E'Tg" *
— BO-
= E T
E = ﬁu_
= 2
; :E -
el 40
==
:-"_,, 20
B
0 1

NN TN

Sekil 4. Deney gruplarimin acik alan testi verileri A) Alinan toplam yol (cm), B) Ortalama iz (cm/sn), C) Girilen kare sayisi,
D) Dis/i¢ kadranda gecirilen sure orani (%). NN ve TN gruplar icin n=10.
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gecirilen siire orani ise TN grubunda (69,23+10,59) gorilmiistiir (p=0,046) (Sekil 5A). O§renme ve hafizay
NN grubuna (40,74+5,05) kiyasla istatistiksel olarak degerlendirmek icin kullanilan yeni obje tanima testi
anlamli diizeyde artmistir (p=0,039) (Sekil 4D). sonuclan degerlendirildiginde ise ayrim indeksinin
Yukseltilmis art1 labirent testinde, TN (21,14 + TN (43,66(30,02-61,56)) grubunda NN (58,71(49,09-
4,30) grubunda NN (39,79 + 6,78) grubuna gore acik  81,74)) grubuna gore sinirda diistiigli saptanmistir
kolda gecirilen siire oramin anlamli olarak azaldigi (p=0,051) (Sekil 5B) (Tablo 1).

Tablo 1. Ogrenme Verileri

Grup NN TN t, Z** p
Alinan Toplam Yol 1920,15 + 190,82 1677,42 + 83,74 1,171 0,274
Ortalama Hiz (cm/sn) 6,75 + 0,65 6,13+ 0,66 0,822 0,433
Girilen Kare Sayisi 83,16 (51,00-100,00) 64,88(51,00-90,00)* -2,210** 0,027
D1s Kadranda Gegirilen Sure Orai (%) 40,74 +5,05 69,23+10,59* -2,429 0,039
Aynim indeksi (%) 58,71(49,09-81,74) 43,66(30,02-61,56) -1,936* 0,051
Acik Kolda Gecirilen Siire Orani (%) 39,79 6,78 21,14+4,30* 2,166 0,046

t: Independent T Testi, Z**: Mann Whitney U test, * p<0,05 NN grubuna gore fark

A B
p=0,046 00~ P=0,051
507
%m- e " T
2 0 b &) =
= © 30- " =
-t siBEs
e S | = 40
& o 207 E
"2 Z 20-
£ 10+
St
: o- -
0 T :
NN TN NN 1IN

Sekil 5. Deney gruplarinin yikseltilmis art1 labirent ve yeni obje tanima testi verileri. A) Acik kolda gecirilen siire oram, B)
Ayrim indeksi (%). NN ve TN gruplar igin n=10.
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TARTISMA

Tiketilen besinler viicudun metabolik enerji

gereksinimini saglamakla birlikte bircok beyin
fonksiyonlarinm etkiler. Saglikli sinir sistemi gelisimi
icin gerekli olan besin maddelerin yetersizligi,
fiziksel ve zihinsel gelisimleri olumsuz etkileyerek
hiperaktivite, huzursuzluk, saldirganlik gibi cok
sayida psikososyal soruna neden olabilmektedir (26).
Besin ogelerinin yetersizligi depresif ruh haline yol
actig1 gibi bilissel fonksiyonlarda da bozulmaya sebep
olabilir (1, 27).

Tiamin, glikoz, lipidler ve amino asitlerin
metabolizmasi icin gerekli olan temel bir vitamindir.
Bircok calisma yetiskinlerde tiamin seviyeleri ile
depresyon semptomlar arasinda ters bir iliski
oldugunu gostermistir (26, 28).

insanlarda, TE gidalardan yetersiz tiamin alimi,
disik emilim, alkol kullanimi veya belirli kosullara
bagl
kaynaklanabilmektedir.
eksikligi
gelisme riski yuksektir. Bozukluk, tiamin takviyesi

olarak daha yiksek atiim oranlarindan
Ciddi
doganlarda infantil beriberi

derecede tiamin

olan yeni

ile kolayca tedavi edilebildigi icin gelismis lilkelerde
nadirdir (29). Ancak, gelismekte olan ilkelerde
TE olan anneler tarafindan emzirilen veya TE olan
mama ile beslenen bebekler arasinda bir endise
olmaya devam etmektedir. Beyin, mitokondriyal
ATP iiretimine bagimlilig1 sebebiyle TE kars1 oldukca
savunmasizdir (3). Bu durum, yetersiz beslenme ile
TE gerceklesen hizli bilylime sirasinda (yani perinatal
donemler ve cocuklar) daha belirgindir. TE ile iliskili
Wernicke ensefalopatisinden sag kalan cocuklar (30)
siddetli epilepsi, dil bozuklugu, motor fonksiyon
kayb1 (degisen derecelerde) ve zeka geriligi (hafiften
siddetliye) dahil gelisimsel engellerle yasamaya
devam etmektedir (31). Yetiskinlik doneminde de
TE’nin farkli yan etkilerinin oldugu goriilmistiir.
Ornegin 1500’den fazla yasli (50-70 yas) popiilasyon
lizerinde yapilan bir calismada, diisuk eritrosit tiamin
seviyelerine sahip deneklerin siddetli depresyon

semptomlart sergiledigini gosterilmistir (28). TE

Turk Hij Den Biyol Derg

ile major depresif bozuklugu semptomlari arasinda
dogrudan bir iliski oldugu, daha once malniitrisyon
oykisu olan 74 kisiden olusan popiilasyonda ortaya
konmustur (32).

Mevcut bilgiler
calismamizda prenatal

degerlendirildiginde
ve emzirme doneminde
TE olan sicanlann ileriki yasamlarindaki motor
aktiviteleri, kaygi diizeyleri, 6grenme ve hafiza
performanslari arastirilmistir. Bu sebeple prenatal
ve emzirme donemde TE’ne maruz kalan bireyleri
modelleyebilmek icin sicanlar bu sureclerde TE
diyeti ile beslenip, kronik etkileri davrans deneyleri
ile incelenmistir. Lokomotor aktivite, insanlarda
kritik bir fizyolojik fonksiyondur. TE noropatisi olan
hastalarin sinirli hareket edebildigi gozlemlenmistir
(3). Aynca fareler uzerinde yapilan bir baska
calismada TE diyeti verildiginde lokomotor aktivitede
azalma gorulmustir (33). Tiamin antagonisti olan
amprolium, tek basina yuksek dozda ve uzun sure
verildiginde veya TE diyetiyle kombine edildiginde
farelerin  lokomotor  aktivitesini  azaltmistir.
Modelimizde, tiamin antagonisti eklemeden sadece
TE diyeti

tiamin konsantrasyonunu kademeli olarak azaltarak,

kullamlmisti.  Bu yaklasim, vucuttaki
daha hafif bir etki yaratmis ve insanlardaki TE
durumu icin daha iyi bir model olusturmustur. Acik
alan testinde girilen kare sayis1 lokomotor aktivite
gostergesi

aktivitenin TN grubunda NN grubuna gore daha dusuik

olarak kabul edilmis ve lokomotor
oldugu saptanmistir. Benzer sekilde TN grubunda kat
edilen toplam mesafe ve ortalama hizdaki azalma
lokomotor performansin bozuldugunu gostermistir.
Bu durum, TE’nin lokomotor aktivite Uzerindeki
olumsuz etkisinin uzun vadede etkili oldugunu ortaya
koymustur. Bu calismanin bulgulan, genc yasta TE
olusumunun zamaninda tedavi edilmedigi takdirde
ileriki yaslarda lokomotor eksiklige yol acabilecegini
gostermistir. Literaturdeki bilgiler cocuklarda TE’nin
daha hizli kendini gosterebildigini ve vakalarin
bliyiik cogunlugunda, TE olan anneler tarafindan
emzirilen bebeklerin etkilendigini vurgulamaktadir.
Fattal-Valevski ve ark. TE bulunan gidalan tiiketen



cocuklarda, sut bazli diyetlerle beslenen cinsiyet
ve yaslar ayn olan cocuklara kiyasla dil ve motor
gelisim eksikliklerinin oldugunu rapor etmislerdir
(34). TE olan gidalarla beslenen cocuklann akut
ve uzun vadeli etkileri uzerine yapilan baska
bir calismada, hastalarin (%36) kalp ve solunum
komplikasyonlarindan 6ldiigi ve geri kalan cocuklarin
kadar

gecikme ve major motor islev bozuklugu gelistirdigi

9 yasina zihinsel engel, norogelisimsel
bildirilmistir (31). Ayrica Harel ve ark., yasamlarinin
ilk 24 ay1 boyunca 1 aydan fazla TE olan diyete maruz
kalan okul oncesi cocuklarin %50’sinden fazlasinin,
uygun tiamin alimina sahip cocuklara kiyasla, hareket
ve motor beceride zorlandiklarini bildirmislerdir (35).
Bizim verilerimiz bu etkilerin daha uzun vadelerde de
kendini gosterebilecegi yoniindedir.

eksikligi,
da gorilen yorgunluk, istahsizlk ve bulanti gibi

Tiamin anksiyete  bozukluklarinda
semptomlara neden olmaktadir. 37 glinlik TE diyetiile
indiiklenen bir TE sican modelinde, anksiyete benzeri
davranislar gorulmustur (36). Calismamizda prenatal
ve emzirme doneminde TE’ne maruz kalan sicanlarda
yukseltilmis art1 labirent testinde acik kolda daha az
zaman gecirmeleri ve acik alan testinde dis kadranda
gecirdikleri sure oraninin artmasi anksiyete davranisi
olarak degerlendirilmistir. Bu durum TE’nin ileriki
yaslarda hareket performansina benzer sekilde
anksiyetik davranislan da tetikledigini ve uzun
siireli bir etkiye sahip oldugunu disiindiirmiistiir. Son

yillarda, depresyon gibi psikiyatrik bozukluklar dahil

olmak tizere bircok norogelisimsel bozukluk icin tiamin
takviyesi terapotik bir yaklasim olarak onerilmistir (3).
Ornegin, Ghaleiha ve ark., tiamin eksikligi bulunan
major depresyon hastalarinda tiamin takviyesinin
etkisini arastirmis ve 6 haftalik tiamin takviyesinin
ardindan major depresif bozuklugu olan hastalarda
plaseboya kiyasla depresyon semptomlarinin onemli
olclide iyilestigi gozlemlemislerdir (37).

Hayvanlarda yapilan calismalarda TE ve hafiza
bozukluklar arasindaki iliski oldugu rapor edilmistir.
TE sicanlarn pasif kacinma testinde, Morris su
tanki testinde ve T-labirent testinde 0grenmenin
bozulmasina sebep olmustur. Farelerde, hayvanlarin
TE diyeti

hafizalarinda bozulma gozlenmis, bu durum TE’ nin

ile beslendigi donemde Ogrenme ve
akut etkisini ortaya cikarmstir (38). Calismamizda
yeni obje tanima testinde TN grubunun yeni objede
gecirdikleri sure orani azalmis, bu durum TE diyetinin
neden oldugu hasarin kalic1 olabilecegini, yetiskinlik
donemde hafizanin

ogrenme ve bozuldugunu

gostermis olup, literaturdeki destekler
niteliktedir.

Sonuc olarak, prenatal ve emzirme doneminde

bilgileri

yetersiz beslenmenin ileriki yaslarda davranis,
ogrenme ve hafiza bozukluklarina sebep olabilecegi
gorulmustur. Bu sebeple erken doneme odaklanarak
olusabilecek besin eksikliklerinin onlenmesi bireylere
ve toplumlara uzun vadeli ve yaygin faydalar

saglayacaktir.
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Precision and trueness verification of TSH, Ferritin and Vitamin
B12 on Beckman Dxi 800

Gokge Filiz ATIKELER'

, Nergiz ZORBOZAN?

ABSTRACT

Objective: In medical laboratories, it is important
to verify the precision and trueness studies made by the
manufacturer before giving results to the patient. The
aim of this study was to evaluate the verification of TSH,
ferritin and vitamin B12 tests according to CLSI EP15 A2

guideline.

Methods:
carried out according to CLSI EP15 A2 guidelines for

In this study verification studies were

TSH, vitamin B12, ferritin. PreciControl quality control
material were used for precision study. For trueness
studies, patient samples were simultaneously assayed
with two different immunoassay analyzers (Beckman
Coulter DXI 800 and Advia Centaur). Microsoft Excel

programme was used for statistical evaluation.

Results: The precision estimate of TSH, vitamin
B12, and ferritin for both control levels were lower
than the verification value. In the trueness verification
study, the estimated percent bias of TSH and vitamin
B12 were within the verification limits. The estimated
percent bias of ferritin was found beyond the

verification limits.

OZET
Tibbi

verilmeden once uretici firma tarafindan yapilmis olan

Amag: laboratuvarlarda, hastaya sonuc
kesinlik (presizyon) ve gerceklik (trueness) calismalarinin
dogrulanmasi 6nemlidir. Bu calismanin amaci, hormon
testlerinden TSH, vitamin B12 ve ferritin testlerinin CLSI

EP15A2 kilavuzuna gore verifikasyonunu degerlendirmektir.

Yontem: Calismada TSH, vitamin B12, ferritin testleri
icin verifikasyon calismalar CLSI EP15 A2 kilavuzuna gore
yapildi. Kesinlik (presizyon) calismasinda PreciControl
kalite kontrol materyali kullanildi. Gerceklik calismasinda
ise hasta ornekleri iki farkli otoanalizorde (Beckman
DXI800 ve Advia Centaur)
yapildi. Istatistiksel degerlendirmeler icin Microsoft Excel

calisilarak hesaplamalar

programi kullanildi.

Bulgular:  Kesinlik  verifikasyon  calismasinda
TSH, ferritin ve vitamin B12 testleri icin hesaplanan
degerler verifikasyon degerlerinin altindaydi. Dogruluk
calismasinda ise TSH ve vitamin B12 testlerinin
hesaplanan bias degerleri verifikasyon limitleri icerisinde
iken, ferritin testinin ise hesaplanan bias degerlerinin

verifikasyon limitlerinin disinda oldugu gozlendi.

'Manisa Merkezefendi State Hospital, Department of Biochemistry, Manisa ;‘

?Kemalpasa State Hospital, Department of Biochemistry, lzmir

letisim / Corresponding Author : Gékge Filiz ATIKELER

Manisa Merkezefendi Devlet Hastanesi, Tibbi Biyokimya Baliimii, Manisa - Ttirkiye

E-posta / E-mail : gokcefil@hotmail.com

Kabul Tarihi / Accepted :

Atikeler GF, Zorbozan N. Precision and trueness verification of TSH, Ferritin and Vitamin B12 on Beckman Dxi 800

Turk Hij Den Biyol Derg, 2022; 79(4): 714 - 719

Gelis Tarihi / Received : 23.11.2020
11.08.2021

714


https://orcid.org/0000-0002-5496-1689
https://orcid.org/0000-0001-7298-1897
https://dx.doi.org/10.5505/TurkHijyen.2022.69397

715

Conclusion: We found the precision and trueness of
Vitamin B12 and TSH measurement methods acceptable
in our study, we showed that the precision of the ferritin
measurement method was acceptable but its trueness

had an unacceptable negative bias.

Key Words: TSH, Vitamin B12, Ferritin, EP15 A2,

method verification, precision, accuracy

Sonug: Calismamizda Vitamin B12 ve TSH 6l¢iim metot
performanslann kabul edilebilir limitler icerisindedir,
ferritin kesinlik calismasi kabul edilebilir limitlerde
olmasiyla birlikte dogruluk calismasinda negatif bias

gozlenmistir.

Anahtar Kelimeler: TSH, Vitamin B12, Ferritin, EP15
A2, metot verifikasyonu, presizyon, gerceklik

INTRODUCTION

Method validation is a process that determines
the performance characteristics of clinical laboratory
testing measurement procedures (1). According to
The International Vocabulary of Metrology (VIM) 3,
verification is “provision of objective evidence that
a given item fulfils specified requirements” (2). The
majority of measurement methods used in laboratory
is validated by diagnostic companies (3). Validation is
often done in ideal laboratory conditions. However,
the performance of the method validated by the
manufacturer may not be appropriate for the expected
targets due to the differences in conditions in
clinical laboratory practice. Bioanalytical verification
procedures test whether the performance data
obtained by manufacturers during method validation
can be reproduced in the environment of an end-user
(4).

Clinical laboratories have an important role in
patients’ admission, discharge and treatment (5). In
this context, it is important for both clinicians and
patients that laboratory results provide the expected
performance. The quality of laboratory services
directly affects the quality of health services (6).

Thyroid-stimulating hormone (TSH) is a hormone
produced by the thyrotrope cells in the anterior
pituitary glands and an important test for diagnosing
and managing various thyroid gland disorders.
Evaluation of serum TSH concentration is critical in
the diagnosis and treatment of thyroid diseases. It is
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the best screening tool for thyroid dysfunction. (7).
Vitamin B12 is a water-soluble vitamin and needed
for cell maturation and DNA replication. Vitamin
B12 deficiency can cause megaloblastic anemia and
neurological problems (8). Ferritin is an important iron
storage protein and for iron homeostasis. It plays a role
in various physiological and pathological processes. In
clinical medicine, it is mainly used as a serum marker
of total body iron stores and reflects iron status of
individuals (9). The aim of study is to evaluate the
imprecision and bias verification of TSH, ferritin and
vitamin B12 measurement procedures according to
the clinical & laboratory standards institute (CLSI)
guideline EP15-A2 (User verification of performance
for precision and trueness; approved guideline, 2rd
edition) in Beckman DXI 800 autoanalyzer.

MATERIAL and METHOD
UniCel DxI 800 is a random access Beckman
Coulter immunoassay system. It uses magnetic
particle separation and indirect chemiluminescent
technology. Measurement principle is Dioxetane-based
chemiluminescent (Lumi-Phos*) method. The system
processes up to 400 tests per hour.

The study was performed in the clinical chemistry
laboratory of Izmir Su Hospital in March 2019. Method
verification of TSH, ferritin and vitamin B12 tests were
performed according to CLSI guideline EP15-A2 (10).
TSH, ferritin and vitamin B12 tests were analysed
on both Beckman Coulter Unicell DXI 800 and Advia



Centaur immunoassay analyser.
Verification of precision performance

internal quality control materials were used to
evaluate verification of imprecision. Precicontrol 1 and
precicontrol 2 were analyzed one run day with three
replicate samples at each of two concentrations daily
for five days (15 replicates per level). Run data that
had to be rejected due to quality control procedures
or operational difficulties were discarded and an
additional run was performed. The data were collected
and transcribed onto an appropriate recording sheet.

Repeatability (within run precision) and within
laboratory precision were calculated with formulas
according to EP15 - A2. The verification value was
calculated when the standard deviation was calculated
higher than the standard deviation declared by the
manufacturer (or: manufacturer’s declared SD for
repeatability, o1: manufacturer’s declared SD for
within laboratory imprecision).

Repeatability (within run precision): The degree
of freedom (V) was calculated as 10 by the formula
V=D*(n-1) for five days (D) and three replicates (n).
Percentage point (C) of the chi-square distribution
[l- The false rejection rate (a)/ the number of
levels tested (£)] was determined
as 20.48 according to the degree of freedom.

concentration

Verification value was calculated using verification
value=(or*/C)//v formula.

Within laboratory precision:
freedom (T) was determined for five days and three
replicates (n). T values were calculated according
to CLSI guideline EP15-A2. C value of the chi-square
distribution (1- a/€) was determined according to the

The degree of

degree of freedom. Verification value was calculated
using verification value=(c_1*/C)/T formula.

Demonstration of Trueness

Patient sample results were compered to another
measurement procedure. 20 patient samples were used
for trueness study. Samples whose concentrations did
not exceed the measuring range of the measurement
procedure were included in the study. Appropriate

routine quality control procedures were followed for
each measurement procedure. Samples were analyzed
within the same run on Advia Centaur and UniCel DxI
800 immunoassay analyzer. The measurements were
completed within four hours on the same day.

Trueness estimation was determined by comparing
%Bias obtained from patient samples against B
(desirable specification for inaccuracy) (7). The
difference between each sample result (b) for the
procedures was calculated. Bias estimation was
determined using

%b=100*(test ~ procedure  result-comparison
procedure result)/comparison procedure result,
formula.

Verification limits for percent bias calculated
according to the formulas B-(t*s(%b))/fn and

B+(t*s(%b))/fn. Standard deviations of bias (s%b) in
percent were calculated according to CLSI guideline
EP15-A2. The (100- a) percent point of the t-distribution
with n-1 (n= the number of patient samples) degrees
of freedom (t) determined as 2,539. The degree of
freedom and a value was 19 and %1 respectively.

RESULTS

Repeatability (within run precision) and within
laboratory precision study data of TSH, vitamin B12,
ferritin measurement procedure were shown in table 1.
The manufacturers claimed target values, calculated
repeatability (within run precision), within laboratory
precision, and verification values data are presented
in Table 2.

For both control levels, the estimated repeatability
(within run precision) values of TSH, vitamins B12, and
ferritin were lower than the verification value.

The within laboratory precision estimate of TSH,
vitamins B12, and ferritin for both control levels were
lower than the verification value (Table 2).

In the trueness verification study, the estimated
percent bias of TSH and vitamin B12 were within the
verification limits. The estimated percent bias of ferritin
was found beyond the verification limits (Table 3).
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Table 1. Repeatability and within laboratory precision experiment data of TSH, vitamin B12 and ferritin measurement procedures

TSH
Precicontrol 1 Run 1 Run 2 Run 3 Run 4 Run 5
Replicate 1 2.84 2.91 2.78 2.81 2.75
Replicate 2 2.8 2.9 2.88 2.75 2.78
Replicate 3 2.8 2.88 2.9 2.83 2.83
Precicontrol 2 Run 1 Run 2 Run 3 Run 4 Run 5
Replicate 1 10.11 10.22 10.52 10.1 10.3
Replicate 2 10.09 10.11 10.41 10.05 10.22
Replicate 3 10 10.05 10.39 10.01 10.4
Vitamin B12
Precicontrol 1 Run 1 Run 2 Run 3 Run 4 Run 5
Replicate 1 284 309 292 305 301
Replicate 2 290 300 295 300 298
Replicate 3 274 301 300 293 290
Precicontrol 2 Run 1 Run 2 Run 3 Run 4 Run 5
Replicate 1 549 536 533 530 550
Replicate 2 560 555 558 548 545
Replicate 3 545 543 545 535 538
Ferritin
Precicontrol 1 Run 1 Run 2 Run 3 Run 4 Run 5
Replicate 1 70.5 70.6 68.8 69.5 68
Replicate 2 70 71.9 68.3 69.9 67.2
Replicate 3 70.2 73 69 70 69
Precicontrol 2 Run 1 Run 2 Run 3 Run 4 Run 5
Replicate 1 444.6 484 501.5 442.6 471
Replicate 2 442 484.5 500 444 472
Replicate 3 441.9 489 490.5 445.5 475.4

Table 2. The manufacturer’s claimed target values, calculated repeatability (within run precision), within laboratory
precision, and verification values for TSH, vitamin B12 and ferritin measurement procedures

Manufacturer’s Verification Manufacturer’s Verification
Tests IQC S, claimed value S, claimed value
S, S, S, S,

- PCC1  0.041 0.03 0.043 0.056 0.24 0.252
PCC2  0.072 0.17 0.243 0.179 0.24 0.219

vitamin  PCC1 5.91 17.9 25.616 9.146 24.6 40.793
B12 PCC2 9.29 53.4 76.42 9.003 58.12 87.998
EapEn PCC1 0.71 0.96 1.374 1.57 1.52 2.364
PCC2 3.25 12.16 17.402 24.68 19.6 32.708

(IQC: Internal quality control, PCC: Precicontrol, S : Within run precision, S,: Within laboratory precision)
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Table 3. Desirable specification for inaccuracy, bias and verification limits of TSH, vitamin B12 and ferritin measurement

procedures

Tests Desirable specification for inaccuracy Bias (%) Verification limits

TSH 7.8 -16.20 (-1.40) - (-17)

Vitamin B12 17.7 -15.74 8.76 - (-26.64)

Ferritin 5.2 -17.59 (-4.79) - (-15.19)
DISCUSSION The choice of the reference measurement

procedure in the accuracy study is important for

Verification of measurement methods are the interpretation of the experimental results.

procedures that provide end-users with confidence
that measurement methods are suitable for their
intended purpose. In the method selection process,
laboratories should first determine the required
performance according to the legal requirements
and/or the medical usefulness requirements of
the method. After, a method that claims to meet
the desired performance characteristics should
be chosen. The laboratories should verify that the
manufacturer’s claimed imprecision and bias are
achieved by their laboratory by the laboratory.

We conducted an imprecision and bias verification
experiment for the vitamin B12, TSH, and ferritin
measurement procedure performed on the Beckman
DX1800 analyzer, which we started to use as a new
system in our laboratory. We determined that the
estimated repeatability and within laboratory
precision values of TSH, vitamin B12 and ferritin tests
were lower than the calculated verification values.
According to CLSI guideline EP15-A2, if the estimated
repeatability values are less than or equal to the
verification value, data is accepted consistent with
the manufacturers’ claim for repeatability, and the
claim is verified. Based on the data we obtained, we
verified the precision performance characteristics of
TSH, vitamin B12 and ferritin measurement methods.

The total error consists of random and systematic
components. Therandomerrorisdescribedqualitatively
as precision and can be measured quantitatively as SD.
Systematic components are described qualitatively
as accuracy and measured quantitatively as bias (4).

If the new procedure is not a revision of the same
manufacturer’s previous procedure or the application
of the manufacturer’s previous procedure to a new
device, it is not appropriate for the laboratory to
demonstrate the trueness with the manufacturer’s
claim. If the trueness experiment is performed using a
different measurement procedure, it is recommended
to determine a medically allowable bias between the
results obtained with the new procedure and the
comparative procedure. The determined bias should
use as the basis for demonstrating the trueness. The
measurement procedure we compared in our trueness
experiment was different from the measurement
procedure we used. We determined the verification
limits using the desired biological variation values
for TSH, ferritin, and B12, rather than the bias
value declared by the manufacturer. We think that
evaluating the trueness between different procedures
ensures us to evaluate the relationship between the
procedures and the ability of our laboratory to produce
equivalent results with different procedures (10).

The estimated percent bias values of TSH and
B12 tests were within the verification limits we
calculated. We have thus confirmed that the TSH and
B12 measurement procedures demonstrate a percent
bias consistent with the manufacturer’s claim. We
determined that the estimated percent bias value of
the ferritin test was beyond the verification limit. Test
results of the ferritin measurement method in Beckman
DXI were lower than that of Siemens Advia Centaur.
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Kristensen et al. evaluated four immunological
test systems in their study, including Beckman DXI
and Siemens Advia Centaur. The bias of the ferritin
measurement procedure was found beyond the
manufacturer’s target bias. The bias of the ferritin
measurement method was determined as -13.8% for
the Beckman Unicel automatic analyzer and -8.7%
for the Siemens Advia Centaur. In the evaluation
made in the study, the bias obtained for both
measurement methods were beyond the desired
bias limits (11). According to the CLSI guideline
EP15-A2, if it is detected that the estimated
percent bias is outside the verification limits, it is
recommended to contact the manufacturer for
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Apilarnil protects the LPS induced endotoxemic heart
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ABSTRACT

Objective: Endotoxemia is a serious complication
that is featured by hypotension, weak tissue perfusion
and multiple organ failure that is among the top factors
that lead to mortality in hospitalized patients. Apilarnil
(drone bee brood) is a honeybee product that has
biologically active characteristics. Apilarnil contains 25
- 35% dry matter, 9 - 12% protein, 6 - 10% carbohydrates,
5 - 8 lipids, 3% ash, and other unidentified substances.
Additionally, its chemical composition includes
vitamins (vitamin A, beta carotene, B1, B6, PP, and
choline), minerals (calcium, phosphorus, sodium, zinc,
manganese, iron, copper, and potassium), and essential
amino acids that cannot be synthesized by humans
or other animal organisms. Endotoxemia-induced
cardiotoxicity is reported in the recent evidence. In this
study, it was aimed to determine whether apilarnil, a
bee product, has a protective effect on heart tissue in
the case of endotoxic shock, which is one of the major
causes of intensive care units, by histopathological and
immunohistochemical evaluation of TNF-a and BNP in

the heart tissue.

Methods: 32 Sprague dawley male rats were randomly
divided into four equal groups as control, apilarnil

administered group (0.8 g/kg), lipopolysaccharide (LPS)

OZET

Amac: Endotoksemi, hastanede yatan hastalarda
mortaliteye neden olan faktorlerin basinda gelen
hipotansiyon, zayif doku perfiizyonu ve coklu organ
yetmezligi ile karakterize ciddi bir komplikasyondur.
Apilarnil (drone ar kuluckasi), biyolojik olarak aktif
ozelliklere sahip bir bal ars1 trunudur. Apilarnil %25-
35 kuru madde, %9 - 12 protein, %6 - 10 karbonhidrat,
5 - 8 lipid, %3 kil ve diger tammlanamayan maddeler
icerir. Ek olarak, kimyasal bilesimi vitaminleri (A
vitamini, beta karoten, B1, B6, PP ve kolin), mineralleri
(kalsiyum, fosfor, sodyum, cinko, manganez, demir,
bakir ve potasyum) ve insanlar veya diger hayvan
organizmalar tarafindan sentezlenemeyen esansiyel
amino asitleri icerir. Son kanitlarda endotokseminin
neden oldugu kardiyotoksisite rapor edilmistir. Bu
calismada, bir ar iriinii olan apilarnilin, yogun bakim
Uinitelerinin 6nemli nedenlerinden biri olan endotoksik
sok durumunda kalp dokusunu koruyucu etkisinin olup
olmadiginin kalp dokusunda histopatolojik ve TNF-a ve
BNP immunoreaktivitesindeki degisimler ile arastirilmasi

amaclanmstir.

Yontem: 32 adet Sprague dawley erkek sican
rastgele kontrol, apilarnil uygulanan grup (0.8 g/kg),
lipopolisakkarit (LPS) grubu ve apilarnil ile birlikte LPS
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group, and apilarnil together with LPS administered
group. Immunohistochemical evaluation was performed
to determine the differences in the expression of TNF-a

and BNP in the heart tissue.

Results: Edema, hemorrhage, and infiltration was
observed in the LPS group compared to the control group
and groups receiving apilarnil. It was observed that this
damage decreased significantly in the group treated
with LPS and apilarnil. Tumor necrosis factor-alpha
(TNF-a) and brain natriuretic peptide (BNP) expressions
were significantly increased in the LPS group, and co-
administration of LPS and apilarnil suppressed these

increased expression levels.

Conclusion: Our data indicate that the protective
effects of apilarnil may have a therapeutic effect on
heart damage caused by LPS by the anti-inflammatory
and antioxidant properties of the components found in

apilarnil.

Key Words: LPS, Apilarnil, BNP, TNF-a, bee product

verilen grup olmak lizere dort esit gruba ayrildi. Kalp
dokusunda TNF-a ve BNP ekspresyonundaki farkliliklari
belirlemek icin immiinohistokimyasal degerlendirme

yapildi.

Bulgular: Kontrol grubu ve apilarnil alan gruplara
gore LPS grubunda odem, kanama ve infiltrasyon
gozlendi. LPS ve apilarnil ile tedavi edilen grupta bu
hasarin onemli dlciide azaldig1 gozlendi. LPS grubunda
timor nekroz faktor-alfa (TNF-a) ve beyin natritiretik
peptit (BNP) ekspresyonlar1 onemli olciide artt1 ve LPS
ve apilarnilin birlikte uygulanmasi bu artan ekspresyon

seviyelerini baskiladi.

Sonug: Verilerimiz, apilarnilin koruyucu etkilerinin,

apilarnilin  icerdigi bilesenlerin antiinflamatuar ve
LPS’nin

oldugu kalp hasari iizerinde terapotik bir etkiye sahip

antioksidan  ozellikleri  sayesinde neden

olabilecegini gostermektedir.

Anahtar Kelimeler: LPS, Apilarnil, BNP, TNF-a, ar

urdni

INTRODUCTION

Endotoxemia is a serious complication that is
featured by hypotension, weak tissue perfusion
and multiple organ failure which is among the top
factors that lead to mortality in hospitalized patients
(1). While a lot of strategies have been advanced
to understand and treat the pathophysiology of
endotoxemia induced by endotoxins, especially LPS
(2), it is still one of the most significant problems at
intensive care units. Some important events develop
in sepsis pathophysiology. The first of these is that
monocyte, macrophage, neutrophil, and endothelium
cells play an important role in initiating and sustaining
response against sepsis (3, 4). Other significant
events in sepsis pathophysiology are inflammation
and coagulation (5). By the time inflammation starts,
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excessive and uncontrolled increase in the formation
of mediators such as cytokines, reactive oxygen, and
nitrogen species contributes to the pathophysiology
of sepsis (6, 7). The endotoxin that is released during
the fast growth of the cell or cell destruction is the
key molecule that starts the series of events in sepsis/
endotoxemia (8). LPS is a glycolipid component of the
cell membrane of gram (-) bacteria, and LPS has a
harmful effect that leads to septic shock and death
on some organs including the heart. Endotoxemia-
induced cardiotoxicity is described by overabundant
accumulation of reactive oxygen species (ROS),
membrane lipid damage, induction of DNA and protein
and unsuitable intracellular redox balance (9).
TNF-a plays an important role in the described of
cardiovascular diseases and sepsis-induced cardiac
function disorders. While it was initially described



as only an LPS - based macrophage product, there
is evidence showing that heart myocytes themselves
in addition to LPS produce significant amounts of
Although
many natriuretic peptides are secreted from the

TNF-a corresponding to ischemia (10).

heart because of dysfunction in the heart, the
most sensitive and up to date among these BNP
(11).

functional changes, particularly volume change and

BNP is a hormone that plays a role in some

it is a sensitive marker of dysfunction in the heart
(12-14). Due to their functions in the pathogenesis
of cardiovascular diseases, this study also aimed to
immunohistochemically determine the expression
levels of TNF-a and BNP in heart tissue.

It is seen in recent years that alternative
treatment options in addition to medical treatment
have gained increasing significance, especially in
the field of human medicine. Apilarnil (drone bee
brood) is a honeybee product that has biologically
active characteristics. It is obtained by collecting
and lyophilizing male bee larvae that are harvested
in the 7-day larva stage before the honeycomb
cells are closed. It has a homogenous and milk-like
consistency, yellowish color and sour taste. Apilarnil
contains 25 - 35% dry matter, 9 - 12% protein, 6 -
10% carbohydrates, 5 - 8 lipids, 3% ash and other,
unidentified substances (15, 16). Additionally, its
chemical composition includes vitamins (vitamin A,
beta carotene, B1, B6, PP, and choline), minerals
(calcium, phosphorus, sodium, zinc, manganese, iron,
copper, and potassium) and essential amino acids that
cannot be synthesized by humans or other animal
organisms. It was reported that it is a rich source
of coenzyme Q10 and contains alpha tocopherol
(17). There are various studies on the effects of
apilarnil on gastrointestinal diseases, respiratory
tract diseases and especially sexual functions (18-
21).
immunohistochemically determine whether apilarnil

In this study, we aimed to histologically and

has a protective effect on heart tissue in cases of
endotoxemia, which is one of the greatest problems
of intensive care units at hospitals.

MATERIAL and METHOD

Chemicals

Lyophilized apilarnil purchased from Nutral
Therapy Company (Erciyes University Technopark,
Kayseri, Turkey) was used for experiments. LPS
coli LPS, serotype 0127: B8) was

obtained from Sigma Aldrich. The LPS and apilarnil

(Escherichia

doses to be applied to the rats were determined
based on the information in the literatiire (18,
22, 23). As the number of studies on the biological
activity of apilarnil in rats is limited, this study
would also be a dose determination study, and the
dose range was kept broad in a way to cover the
doses proposed in previous studies on other animal
groups (18, 22).

Animals and Experimental Protocols

The study used adult male Sprague dawley rats
that were bred at the DEKAM at Erciyes University.
The water and food needs of the rats that were kept
in cages were met through the normal course of the
day at 21 °C and with a 12-hour light/ dark cycle. The
number and breed of the animals to be used in the
study and the doses to be applied were determined
based on the information in the literature.

For the study, 32 adult male Sprague dawley rats
were randomly divided into 4 equal groups.

Group 1: (Control group): The group was given
only physiological serum (SF) (0.9% NaCl) by 1 mL
intraperitoneally,

Group 2: LPS: 30 mg / kg / bw dose 1 mL
intraperitoneally,

Group 3: 0.8 g / kg apilarnil 1 mL by oral gavage
(every day for 10 days),

Group 4: 0.8 g / kg apilarnil 1 mL by oral gavage
(every day for 10 days), LPS (30 mg / kg / bw) on the
10th day 60 minutes after apilarnil administration,
six hours after LPS administration, the rats were
(23),
collected for histological and immunohistochemical
examinations.

sacrificed and their heart tissues were
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Histological Analysis

After the heart tissue that was collected was put
into formaldehyde, it was fixated for 2 days in parallel
to the size of the tissue, and the tissue was kept under
running water overnight following fixation (25). The
heart tissues were then embedded in paraffin blocks
with the method of routine histological follow up.
Samples of 5y - thick cross- sections taken from these
blocks onto slides were firstly deparaffinized for
histochemical staining, and they were stained with
hematoxylin & eosin. The tissues were subjected to
histochemical analyses under an Olympus BX53 light
microscope.

Immunohistochemical Analysis

To determine the differences in the expression
of TNF-a and BNP in the heart tissue, marking
was performed with the avidin-biotin-peroxidase
method (24). Briefly, after deparaffinization and
rehydration by passing through gradual alcohol
series of 5 pym cross - sections, 5% citrate buffer
(pH: 6.0) was used for regaining antigens. Then the
sections were treated with 3% hydrogen peroxide
(H,0,) to prevent endogenous peroxidase activity.
Serum block was applied to prevent non-specific
staining. After that, the cross-sections were kept at
4 °C overnight by primary antibodies (TNF-a and BNP
separately). After the washing process, biotinylated
secondary antibodies, avidin- biotin enzyme and
DAB chromogens were applied, respectively. Then

APILARNIL PROTECTS ENDOTOXEMIC HEART

sections were counterstained with Gill hematoxylin,
dehydrated with increasing gradual alcohol series,
xylol and mounted in entellan. The images that were
obtained by a digital camera (DP71 model) under
an light microscope (Olympus BX51 model) were
analyzed by using the image j software for expression
level differences.

Statistical Analysis

SPSS 22 was used for the statistical analyses.
For the intergroup comparisons of the obtained
expression values, the parametric test one - way
ANOVA was utilized, while post - hoc Tukey’s test was
used for multiple comparisons.

This study was approved by the Erciyes University
Animal Experiments Local Ethics Committee
(Date:09.05.2018, Number: 18/063).

RESULTS

Histological Analysis

The general structure of the heart tissue was
observed by hematoxylin & eosin staining. While
a healthy heart tissue was observed in the control
group and the groups that were given apilarnil,
occasional structural irregularities, hemorrhage and
edematous areas were seen in the group that was
given LPS. Close to normal heart tissue was observed

in the group that were given apilarnil in addition to
LPS (Figure 1).

Figure 1. Histological analysis of heart tissues of study groups (H&E). Control group (A), LPS group (B), the group given 0.8
mg/kg dose of Apilarnil (C) and the group given LPS+0.8 mg/kg dose of Apilarnil (D). Magnification rate: x 400.
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Immunohistochemical Analysis

Table 1 shows that the TNF-a and BNP
immunoreactivity results increased in the LPS group
significantly in comparison to the control group (p=
0.001). While these expression levels in the group
where the only apilarnil was applied were like

e — Cilt 79 B Say1 40 2022

those in the control group, similar results were also
observed in the groups given apilarnil in addition to
LPS (Figure 2, 3 and 4). It is seen that the apilarnil
applied alongside LPS reduced the damage induced
by LPS.

Figure 2. Immunohistochemical analysis of TNF- a at heart tissues of study groups. TNF-a images of the Control group (A),
LPS group (B), the group given 0.8 mg/kg dose of Apilarnil (C) and the group given LPS+0.8 mg/kg dose of Apilarnil (D). The

arrow shows the stained areas. Magnification rate: x 400.

Figure 3. Immunohistochemical analysis of BNP expression at heart tissues of study groups. Control group (A), LPS group
(B), the group given 0.8 mg/kg dose of Apilarnil (C) and the group given LPS+0.8 mg/kg dose of Apilarnil (D). The arrow shows

the stained areas. Magnification rate: x 400.
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Figure 4. TNF-a and BNP immunoreactivity data shown on histogram graph are expressed as mean + SEM. The data are
expressed as mean + standard deviation. p< 0.05 was accepted as statistically significant. There was no significant difference

among the groups indicated with the same letters (a- b- c).
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Table 1. Immunoreactivity results of TNF-a and BNP

Groups Control LPS 0.8mg/kg Apilarnil LPS+0.8mg/kg Apilarnil p
TNF-a 71.82+1.482 82.81:4.28° 73.69+2.682 76.00+5.10¢ 0.001
BNP 72.24+2.54%* 81.22+2.91¢ 72.15+1.96% 73.67+2.272 0.001

Data are expressed as meanzstandard deviation. p<0.05 was considered significant. There was no significant difference

between groups containing the same letter (a-b-c).

DISCUSSION

Endotoxic shock a syndrome involving multiple
organ dysfunction and especially cardiovascular
diseases. It should be kept in mind that cardiovascular
diseases continue to be the main reasons for morbidity
and mortality in the world (25). The pathophysiology of
endotoxemia involves the formation of inflammatory
mediators such as TNF-a, interleukin-1 (IL-1), IL-2 and
IL-6 (26). The cardiovascular changes that are observed
during a hyperdynamic septic event are usually
characterized by normal to high cardiac output, low
systemic vascular resistance, intense hypotension, and
deep peripheral vasodilatation (27). The myocardial
levels of TNF-a, IL-18 and IL-6 increased in animals
treated with LPS in comparison to controls (28).

Data obtained from scientific studies show that
cytokines are mediators of cardiovascular disease
(29-31). Endotoxemia is characterized by actuation
of the immune system and increased the production
of a few cytokines such as TNF-a and c-interferon
in the circulation (32). TNF-a is a proinflammatory
cytokine that plays a role in sepsis- related myocardial
dysfunction (31). It is well-known that TNF-a is an
important inductor of myocardial depression during
sepsis (28). The proinflammatory cytokines IL-1, IL-6,
and TNF were measured in rat serum and myocardial
tissue, and it was shown that all these three cytokines
significantly increased after administering LPS (33).
Asgharzadeh et al. (34) investigated the effects of
repeated LPS exposure in male rats on inflammatory
markers, oxidative stress balance, and cardiac and
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renal fibrosis and found the serum TNF-a and IL-6
concentrations in the group that was given LPS
significantly higher in comparison to the control
group. Additionally, in the heart tissues of the group
treated with LPS, inflammatory cell infiltration, fiber
irregularity, edema and broadened blood vessels were
observed in the left ventricle. In our previous study,
LPS treatment increased TNF-a, IL-6 and IL-1B in rat
liver tissue, while both LPS and apilarnil administration
reduced this increase (25). In another study evaluated
serum TNF-a and IL-1B levels and showed that these
levels were higher in the animals in the LPS group
in comparison to those in the control group (35).
Considering the results of our study, in agreement
with the results in the literature, histopathological
changes such as hemorrhage, edema and structural
irregularities were observed in the LPS group, and
it was shown that these changes were alleviated
by administering apilarnil alongside LPS. Likewise,
when the expression of TNF-a in the heart tissue
immunohistochemically,
results in the control group and the groups that were

was examined while the
given apilarnil were similar, it was observed that LPS
administrationincreased TNF-aexpressionsignificantly,
and this increase was significantly suppressed in the
group that were given apilarnil in addition to LPS.

As a significant biomarker, BNP concentrations
in the serum also increase alongside increased
hemodynamic stress or ventricular cavity in
hypertrophy and heart (36-38).

Gao et al. (39) conducted a study on BNP expression

heart failure

in rat myocardial tissue after acute cardiac dysfunction



and the role of BNP in the diagnosis of cardiac
dysfunction in forensic medicine and observed that
the positive staining degree of BNP increased through
the time that passed during cardiac dysfunction.
BNP expression had a significant increased based on
increased time in cardiac dysfunction by Western blot
and real-time PCR. Dong et al. (40) measured serum
BNP levels by the ELISA method. In comparison to the
control group, the BNP levels in the MI groups were
significantly higher. In the results of this study, in
agreement with those in the literature, it was observed
that the BNP expression levels increased significantly in
the group that was given LPS, while these levels were
suppressed significantly in the group that were given
apilarnil alongside LPS. However, the expression level
of BNP in the apilarnil-only group was like the control.

Apilarnil, a bee product that attracts the attention
of researchers in recent years, has shown positive
effects on reproductive functions (18, 19, 21). It has
also been reported to be used successfully against
gastrointestinal diseases and respiratory diseases
in South Africa (20). The literature review did not
reveal any study on the cardioprotective effects of
apilarnil, so, our study is the first one in this respect.
However, studies on other bee products showed
the cardioprotective effects of these products. For
example, Malaysian Propolis (MP) was shown to have
a cardioprotective activity against isoproterenol-
induced oxidative stress by its direct cytotoxic radical
cleansing activities. Histopathological analyses
revealed edema and infiltration in the heart tissue,
and propolis application prevented these negative
ROS,
hydroxyl radicals are cleansed by the antioxidants

changes. such as superoxide anions and
found in propolis (41). Alyane et al. (42) proposed
as a result of their study that propolis has a positive
effect on human health based on the protection of
hearth tissue in patients who are given doxorubicin
and according to the literature on biomedicine.

Shen et al. (43) suggested that using Schisandra

chinensis bee pollen extract (SCBPE) as a functional

food may provide a scientific basis in preventing MI.
It is generally accepted that oxidative stress plays a
significant role in the pathogenesis of MI. Excessive
production of ROS may affect cell membrane
characteristics and lead to oxidative damage in lipids
and proteins that may turn them dysfunctional (44).
For this reason, treatment with antioxidants may be
a powerful strategy in preventing heart damage and
myocardial function disorders in acute Ml patients (45).

The results of the study by Doganyigit et al. (23)
demonstrated that propolis application may have a
protective effect against changes in both genomic
stabilityvaluesandmethylationprofiles,anditminimized
the tissue damage caused by an increase in MDAand LPS.

Wang et al. (46) reported that application of
ethanol extracts Chinese propolis (EECP) and ethanol
extracts poplar buds (EEPB) in mice with endotoxemia
alleviated histopathological changes in the lungs and
provided significant protective effects by suppressing
LPS-stimulated inflammatory cytokines such as IL-
6, IL-10, MCP-1, TNF-a, IL-12, and p70. Malekinejad
et al. (47) reported that the histopathological and
biochemical changes caused by paclitaxel were
repaired by application of royal jelly. Paclitaxel
histologically led to hemorrhage, congestion, edema,
and necrosis in heart tissue, and the application
of royal jelly reversed these negative changes.
Sugiyama et al. (48), showed that 10H2DA is one of
the components of royal jelly with anti-inflammatory
effects, and it may be a candidate as a therapeutic
drug for inflammatory and autoimmune diseases
connected to the production of NF-kB and IL-6.

As a result of this study, we concluded that
application
effect by reducing tissue damage induced by LPS

apilarnil showed a cardioprotective
and suppressing the increase in TNF-a and BNP
expressions. We believe that this effect was caused
by the anti-inflammatory and antioxidant properties
of the components found in apilarnil. However,

more detailed studies on this topic are needed.
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Oxytocin administration improves DNA damage and total
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ABSTRACT

Objective: Oxytocin (OXT) has been reported
to have promising therapeutic potential due to its
antioxidant properties in vincristine (VCR) and cisplatin
(CP) induced peripheral neuropathy in both in vivo and
in vitro studies. The cerebral cortex is responsible for
sense, perception, and memory. Damage to these parts
of the brain can lead to impairment of central nervous
system functions. However, the effectiveness of OXT in
toxicity caused by vincristine and cisplatin in cortical
neurons has not been reported. In this study,we aimed
to investigate the effects of OXT in VCR and CP-induced
cortical neuron cell culture toxicity via biochemically
measuring TAS-TOS levels and immunohistochemically

determining 8-OHDG expression.

Methods: Cortical neuronal cells were exposed
to different concentrations of VCR and CP, and also
after the neuronal cells were exposed to OXT (1

pUM) for 5 minutes, VCR and CP concentrations were

OZET

Amag: In vivo ve in vitro deneysel calismalarda
oksitosin (OXT)’in antioksidan 6zelligi sayesinde vinkristin
(VCR) ve sisplatinin (CP) neden oldugu periferik néropatide
umut verici terapotik potansiyele sahip oldugu bildirilmistir.
Serebral korteks duyu, algi ve hafiza gibi islevlerden
sorumlu olan beyin bolgesidir. Beynin bu bolgesinin hasar
gormesi merkezi sinir sistemi islevlerinin bozulmasina
neden olabilir. Buna ragmen, kortikal ndronlarda VCR
ve CP’nin neden oldugu toksisitede OXT’nin etkinligini
bildiren herhangi bir calismaya rastlamadik. Bu calismada
in vitro olarak VCR ve CP’nin neden oldugu kortikal néron
toksisitesinde OXT’nin etkilerini biyokimyasal olarak TAS-
TOS diizeylerini olcerek ve immunohistokimyasal olarak

8-OHDG ekspresyonunu belirleyerek arastirmayr amacladik.

Yontem: Kortikal noron hiicrelerine VCR ve CP’ye
ayrn ayri ve farkli konsantrasyonlarda uygulanirken
ayn1 zamanda 5 dakika boyunca OXT’ye (1 pM) maruz

birakildiktan sonra, hiicrelere ayn ayn ve farkli
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applied to the cells. Cell viability was determined
using the MTT method. TAC and TOS were measured
for antioxidant/oxidant activity. The expression of
8-OHdG was investigated as an indicator of oxidative
DNA damage.

Results: Administration of OXT before CP and
VCR exposure was able to protect against neuronal
cytotoxicity. TAS levels increased positively correlated
with in cells exposed to OXT+ VCR and OXT+ CP, while
TOS levels and DNA damage (8-OHAG levels) negatively

correlated.

Conclusion: OXT alleviated the toxic effects of VCR
and CP-induced cortical neuron toxicity by increasing
the TAS levels, while decreasing TOS levels and DNA
damages. According to the results of this study, OXT
has the potential to be used protective agent for
anticancer agents induced toxicity. However, further
studies are needed to clarify mechanisms of action of
OXT.

Key Words: Oxytocin, vincristine, cisplatin, cortical

neuron, DNA damage, oxidative stress

konsantrasyonlarda VCR ve CP uygulandi. Hiicre canlilik
testi, MTT yontemi kullanilarak yapildi. Antioksidan/
oksidan aktiviteyi belirlemek icin TAC ve TOS diizeyleri
olculdu. 8-OHAG ekspresyonu, oksidatif DNA hasarinin

bir gostergesi olarak incelendi.

Bulgular: Kortikal noron hiicrelerine VCR ve CP
uygulamas1 doz bagimli olarak sitotoksisiteye neden
olurken noron hucrelerine VCR ve CP maruziyetinden
once OXT uygulamasi
koruma sagladi. TAS seviyeleri, OXT+VCR ve OXT+CP’ye

maruz kalan hiicrelerde pozitif korelasyon gosterirken,

noronal sitotoksisiteye karsi

TOS seviyeleri ve DNA hasan (8-OHdG seviyeleri) negatif

korelasyon gosterdi.

Sonug: OXT, VCR ve CP’nin kortikal noronlarda neden
oldugu toksisiteyi TAS diizeyini artirarak, TOS diizeyi
ve DNA hasarim azaltarak gosterdigi saptanmmstir. Bu
calisma sonuclarina gore OXT antikanser ajanlarin neden
oldugu toksisitede protektif ajan olarak kullanilabilecegi
dusunilmustir. Ancak, OXT’nin etki mekanizmalarim

acikliga kavusturmak icin daha ileri calismalar yapilmalidir.

Anahtar Kelimeler: Oksitosin, vinkristin, sisplatin,

kortikal noron, DNA hasari, oksidatif stres

INTRODUCTION

Oxytocin (OXT), a nine-amino-acid nano peptide
released from the hypothalamus
nucleus) (1).
While the best-known functions of OXT are uterine

hormone, is
(supraoptic and paraventricular

smooth muscle contraction and lactation, OXT has
been demonstrated major roles in the growth and
viability of endothelial, nerve, and glial cells in
recent years. Also, OXT has a major role in endocrine
and paracrine activities including neuromodulation
(2,3). Abnormalities in OXT signaling pathways are
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relevant to many disease etiologies. OXT neuronal
activities have been found significantly increased
at the early stage of sepsis and cancer patients to
initiate immune defense, thereby playing the role
of immune surveillance (4,5). At the same time,
exogenous OXT administration is very effective
in improving oxidative stress by its antioxidant
capacity. The antioxidant properties mechanisms
of OXT work by preventing lipid peroxidation
and oxidative apoptosis thanks to tyrosine and
tryptophan residues in its structure (6). This may
explain the capacity of OXT to act as a “natural



medicine” protecting against stress conditions and
many illnesses (1). The unique properties of OXT we
mentioned above, suggest that OXT maybe improve
adverse conditions that could cause neuronal
toxicity.

Anticancer drugs have been widely used
for years, but the most important feature that
distinguishes anticancer drugs from other drugs
is the frequency and severity of side effects
at therapeutic doses (7). Vincristine (VCR) and
cisplatin (CP) are the most common chemotherapy
methods in cancer treatment by targeting the
proliferation of tumor cells and their ability to
metastasize (8,9). VCR interferes with tumor cell
proliferation through binding the B-subunit of
tubulin and inhibiting microtubule formation (8),
while CP forms deoxyribonucleic acid (DNA) -platin
adducts to impede cancer cells proliferation (9).
VCR and CP are not specific to cancer cells and VCR
and CP also cause oxidative stress in normal healthy
cells lead to multiple organ toxicity (10,11). The
pathophysiology of the neurotoxicity caused by VCR
and CP are not fully known. However, VCR and CP
accumulate irreversibly in neurons and increase free
radicals causing lipid, protein, and DNA damage,
lead to chronic pain in the peripheral nerves,
irreversible nerve damage, memory retrieval, and
mood disorders. Many studies are carried out to
reduce the side effects caused by VCR and CP by
using antioxidant substances together with VCR and
CP (12,13). Zhu et al. demonstrated OXT is beneficial
for VCR-induced chronic pain and decreases nerve
damages (14), while Bilmez et al. showed that OXT
is a protective agent with antioxidant properties in
cisplatin-induced ototoxicity (15).

With this background, we hope to contribute
to the attempts for improving related to VCR
and CP-relevant cancer treatment protocols by
using OXT. Therefore,
determined biochemically with TAS-TOS analysis,

oxidative damage was

immunohistochemically with 8-OHdG expression.

MATERIAL and METHOD

Cell culture and application of the drugs

Frozen cortical neuron cells were obtained from
the Pharmacology Department of Medical Faculty
of Ataturk University (Erzurum, Turkey). Firstly,
after thawing cryotubes were centrifuged (5 min,
1200 rpm). The cells were cultured in a neurobasal
medium supplemented with 10% FBS, 2% B27, and
0.1% antibiotics (penicillin, streptomycin, and
amphotericin B) at 37°C in 5% CO, (16). The cells
were seeded at a density of (2 x 10° cells/well) and
then exposure to OT (1 pM) (17) for 5min, various
concentrations of VCR (0.5, 1 and 2 pg/ml) (18) and
CP (5, 10, 15 pg/ml) (19) were applied to primary
cortical neurons for 24 hours.

MTT assay

The cortex neuronal cells viability assay was
performed by using 3-[4,5-dimethylthylthiazol-2-
yl]-2,5 diphenyltetrazolium bromide (MTT) cell
proliferation kit (Sigma, USA) (1). At the end of the
exposure, MTT solution (5 mg/ml, 10 pl = 10% of total
good volume) was added to each well and incubated
at 37 °C for 4 h. The medium was then carefully
removed and the formazan crystals dissolved with
100 pL of DMSO for 5 min. Thereafter, the absorbance
was measured at 570nm by a microplate reader (20).

TAC and TOS analysis

The antioxidant capacity
total (TOS)
spectrophotometrically utilization of Erel methods by
modifying with TAS and TOS commercial kit (Rell Assay
Diagnostics, Gaziantep, Turkey) (21,22). The results

total and

oxidant

(TAC)

status were evaluated

of TAC and TOS were indicated as pmol Trolox Eq/L
and ymol H,0, Eq/L respectively. TAC method based
on the measurement of the antioxidant impact of the
sample against the free radical reactions, which is
begun by the generated produced hydroxyl radical.
The alteration of absorbance at 660 nm is dependent
on the total antioxidant level of the sample (21).
At the same time, the TOS method based on the
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measurement of oxidant molecules in the sample
oxidizes the ferrous iron chelator complex into ferric
ion. The color density is associated with the total
amount of oxidant molecules available in the sample
and can be assessed at 530 nm (22).

TAC and TOS analysis

Cortical neuron cells were cultured in a chamber
tissue culture glass slides and were administrated
with agents at 75% confluence for 24 h. Once the
chamber was removed, slides were rinsed with
phosphate buffer, then the cells were fixed by 2%
paraformaldehyde and permeabilized in methanol.
Then slides were rinsed with phosphate buffer again
% serum was used as a blocking agent. The primary
antibody of 8-OHdG was
Then incubation with an appropriate biotinylated

incubated overnight.

secondary antibody. 3,3’-diaminobenzidine (DAB) was
used as a chromogen for staining and hematoxylin for
counterstaining. Slides were examined with confocal
microscopy and evaluated as having none (-), very
light (+), mild (++), moderate (+++), severe (++++),
very severe (+++++) necropsy according to the
histopathological findings (16).

RESULTS

MTT assay results

Cells viability assay was used to analyze the
metabolic activity. It evaluates the degradation
of tetrazolium salts facilitated by mitochondrial
dehydrogenases. The quantity of surviving cells is
proportional to the formed formazan product. To
investigate the effect of OXT on cell viability in cortex
neuron culture, cortical neuron cells were treated
with OXT (1 pM) for 5 min and also with common
anticancer drugs, VCR (0.5, 1 and 2 pg/ml) and CP
(5, 10, 15 pg/ml) (Figure 1). The highest survival
rate was at a concentration of OXT (1 pM) which was
determined as 95% whereas the viability rate of the
highest concentration of CP (10 pg/ml) and VCR (2 pg/
ml) were 80% and 81% respectively (p<0.05) (Figure
1). The combination of CP and VCR with OXT shows
better results compared with the individual CP and
VCR results. The viability rate of OXT combination
with high dose VCR (2 pg/ml) and CP (10 pg/ml) were
86% (p>0.05). The highest survival rate among OXT
combination was %92 (OXT 1 uM + VCR 0.5 pg/ml).

Cortical Neurons MTT Assay

Cell Visbility Assay %

Groups

Figure 1. In vitro viability percentages of OXT (1 uM), VCR (0.5, 1 and 2 pg/ml) and CP (5, 10, 15 pg/ml) on primary cortex

neurons (n=6/group).

* Significant differences at p<0.05 compared with the control group; ** Significant differences at the p<0.001compared with the control gro-

up. (OXT: Oxytocin, VCR: Vincristine, CP: Cisplatin)
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Total antioxidant capacity (TAC) assay results

TAC assay was performed after 24 h exposure
to CP, VCR, and OXT (Figure 2). TAC was decreased
in a concentration-dependent manner following
exposure to pure CP and VCR. The highest antioxidant
capacity among pure drugs were measured at the
lowest concentration of both VCR (0.5 pg/ml) and CP
(5pug/ml) groups (5.8 and 5.6 Trolox equiv./mmol/L
respectively) (p>0.05) and the lowest antioxidant
capacity was observed in the two concentrations of
VCR 2 pg/ml and CP 10 pg/ml respectively (p<0.05).

Total oxidant status (TOS) assay results

TOS assay was performed following 24 h exposure
to CP, VCR, and OXT (Figure 3). TOS has increased
following exposure to both CP and VCR this elevation
in oxidant status was concentration-dependent
(p<0.05). The highest oxidant rate was seen at the
CP concentration of 10 pg/ml and was determined
by changes in the 4.2 H,0, equiv./mmol/L. Oxidant
status in all concentration groups did not show a
significant difference compared to control group
values (p>0.05).

Cortical Newron FAC Levels
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Figure 2. In vitro TAC capacity effects of OXT (1 yM), VCR (0.5, 1 and 2 pg/ml) and CP (5, 10, 15 pg/ml) on primary cortex
neurons (n=6/group).

* Significant differences at p<0.05 compared with the control group; ** Significant differences at the p<0.001compared with the control gro-
up. (OXT: Oxytocin, VCR: Vincristine, CP: Cisplatin)

Cortical Neuron TOS Levels
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Figure 3. In vitro capacity effects of OXT (1 uM), VCR (0.5, 1 and 2 pg/ml) and CP (5, 10, 15 pg/ml) on primary cortex
neurons (n=6/group).

* Significant differences at p<0.05 compared with the control group; ** Significant differences at the p<0.001compared with the control group.
(OXT: Oxytocin, VCR: Vincristine, CP: Cisplatin)
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Results of immunohistochemical investigation
of 8-OHdG for cortex neuron culture

Immunohistochemically, 8-OHdG staining was used
to determine the DNA damage in the primary cortex
neuron culture. When cortex neuron culture was
examined, 8-OHdG expression was not determined in
neurons in the control and OXT 1 pM groups (Figure
4a-b). In the VCR 0.5 pg/ml group, while necrosis
was determined in a small number of neurons, a
very mild level of 8-OHdG expressions was detected
in neuron cytoplasm (Figure 4c). In the VCR pg/ml
group, intermediate levels of necrosis and 8-OHdG
expressions in neuron cytoplasm were determined
(Figure 4d). In the VCR 2 pg/ml group, necrosis and
severe levels of 8-OHdG expressions were found in
a large number of cells (Figure 4e). In the CP 5 pg/
ml group was observed necrosis in some neurons and
moderate 8-OHdG expressions in neurons cytoplasm
(Figure 4f). In the CP 10 pg/ml group showed necrosis
and severe 8- OHdG expressions in numerous neurons

cytoplasm (Figure 4g). In the CP 15 pg/ml group,
severe levels of necrosis and 8-OHdG expressions
were determined in neurons (Figure 4h). In the
VCR 0.5 pg/ml + OXT 1 pyM groups were shown that
necrosis in a few neurons and a very mild level of
8-OHdG expressions in neurons (Figure 4i). In the VCR
1 pg/ml + OXT 1 pM groups, necrosis was observed
in one or two neurons and a mild level of 8-OHdG
expressions was showed neuron cytoplasm (Figure
4j). In the VCR 2 pg/ml + OXT 1 pM groups, necrosis
and moderate levels of 8-OHdG expressions were
detected in neurons (Figure 4k). In the CP 5 pg/ml +
OXT 1 pM groups, multiple necroses and a mild level
of 8- OHdG expressions were determined in neurons
(Figure 4l). In the CP 10 pg/ml + OT 1 pM groups, was
determined necrosis in some neurons and moderate
level 8-OHAG expression in neuron cytoplasm (Figure
4m). In the CP 15 pg/ml + OXT 1 pM groups, necrosis
in some neurons and severe level 8- OHdAG expression
in neuron cytoplasm were detected.

Table 1. 8-OHAG -positive stained cells in cortical neuron cells in culture

Necrosis in cortical neuron culture 8-OHdG in cortical neuron culture

Control group

OXT 1 pM group

VCR 0.5 pg/ml group

++

VCR 1 pg/ml group et ot
VCR 2 pg/ml group ot I
CP 5 pg/ml group ++ -+
CP 10 pg/ml group +H+ -
CP 15 pg/ml group FRFRRr R
VCR 0.5 pg/ml + OXT 1 pM group + +
VCR 1 pg/ml + OXT 1 pM group ++ ++
VCR 2 pg/ml + OXT 1 pM group et ot
CP 5 pg/ml + OXT 1 pM group + ++
CP 10 pg/ml + OXT 1 pM group ++ o+
CP 15 pg/ml + OXT 1 pM group e+ S+

None (-), very light (+), mild (++), moderate (+++), severe (++++), very severe (+++++)
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Figure 4. 8-OHdG expression in primary cortex neuron cells. a,b) Control and OXT 1 pM groups: 8-OHdG expression is
negative; c) VCR 0.5 pg/ml group: 8- OHAG expression at mild levels in neurons; d) VCR 1 ug/ml group: Moderate 8-OHdG
expression in neurons (arrow heads); e) VCR 2 pg/ml group: Severe 8- OHdG expression in neurons (arrow heads); f) CP 5 pg/
ml group: Moderate 8-OHdG expression in neurons (arrow heads); g) CP 10 ug/ml group: 8- OHdG expression at severe levels
in neurons (arrow heads); h) CP 15 pg/ml group : Very severe 8-OHdG expression in neurons (arrow heads); i) VCR 0.5 pg/
ml + OXT 1 pM groups: very mild 8-OHdG expression in neurons (arrow heads); j) VCR 1 pg/ml + OXT 1 uM groups: 8- OHdAG
expression at mild levels in in neurons (arrow heads); k) VCR 2 pg/ml + OXT 1 uM groups: moderate 8-OHdG expression in
neurons (arrow heads); |) CP 5 pg/ml + OXT 1 pM groups: mild 8-OHdG expression in neurons (arrow heads); m) 8-OHdG
expression at moderate levels in neurons; n) Severe 8-OHdG expression in neurons (arrow heads). IHC-P, Bar: 100 pm
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DISCUSSION

VCR and CP have different side effects on the
brain (12-15). As the cerebral cortex is responsible for
sensation, perception, memory, association, though,
toxicity caused by VCR and CP in these parts of the
brain may explain the impairments of these central
nervous system functions (23, 24) . OXT has been
highlighted as a powerful antioxidant property in
many previous neurological scientific studies (14,15).

The present study was to identify the protective
effect of OXT against VCR and CP-induced cortical
neuron culture. The histological technique was used
for confirming the protective effect of OXT on in vitro
cortical neuron cells. Some preclinical studies have
reported that OXT has a protective effect on peripheral
neuropathy caused by VCR and CP. Zhu et al. showed
that VCR caused degeneration of neurites of primary
DRG neurons in vitro and after administration of OXT,
neurites’ length enhanced (14). Akman et al. declare
that CP induces an increase in lipid peroxidation and
decreases glutathione level in rats’ plasma. Also,
CP reduced the amplitude in the electromyographic
recording taken from the sciatic nerves of rats.
However, the treatment of OXT significantly improved
the electromyographic alteration and improved
antioxidative capacity (25). The researcher did not
give any information about the effects of OXT in VCR
and CP-induced toxicity in cortical neurons. We found
that the highest doses of VCR and CP (2 pg/ml and
10 pg/ml respectively) induce the highest toxicity to
neurons. However, administration of OXT five minutes
before the VCR and CP treatment dramatically and
significantly prevented neurons from toxicity (Figure
1). Consistent with our study, Wing et al showed that
induced pluripotent stem cell-derived cortical were
treated with VCR and CP resulted in a decrease in
cell viability as a mechanism for neurotoxicity (26).
The literature proposes that different mechanisms are
responsible for the neurotoxicity caused by VCR and
CP, but oxidative damage stands out among them (27).
Vashisthaetal. findingsshowed thatreducedglutathione
and increased thiobarbituric acid reactive species
levels are associated with VCR- induced neuropathic
pain (28). Abdel-Wahab et al. demonstrated that the
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antioxidant status of the brain is importantly inhibited
evidenced by the decrease in the TAC, the level of
glutathione, as well as the activities of catalase and
superoxide dismutase in the brain upon applying with
CP (13). In our study, the amounts of TOS levels in
cortical neuron culture of the CP at 10 pg/ml group
were found the highest while TAS levels were found
lowest. We also determined significantly elevated TOS
and decreased TAS level at 2 pg/ml VCR concentration
in cortical neuron culture (Figure 2 and 3). These
results support the hypothesis that the mechanism
of VCR and CP-induced neurotoxicity is associated
with oxidative stress. Suppression of the antioxidant
status may be a result of the enhanced production
of oxidants as mentioned earlier. OXT reduces ROS in
the brain membranes, inhibits low-density lipoprotein
oxidation, and prevents lipid peroxidation (14,15).
Lefter et al. reported the neuroprotective effects of
OXT following the valproic-acid autistic rat model most
probably by increasing the antioxidant enzyme and
decreasing lipid peroxidation (6). Recently, Erdogan
et al. reported that OXT significantly improved lipid
peroxide levels along with motor performance,
electrophysiological and histopathological changes in
a rat model of vincristine-induced neuropathy (29). In
our study, (Figure 2 and 3) pure 1 uM OXT did not show
any significant increase in TAC and also TOS in cortical
neuron culture comparison to the control group. On
the contrary, OXT combination with the cancer drugs
showed a significant increase in TAC in cortical neuron
culture comparison to the control group (p<0.05),
however, attenuated the increase in TOS significantly
at 10 pg/ml concentration of CP presenting the
antioxidant effects of OXT. Also elevated free oxygen
radicals interact with DNA and result in the production
of 8-OHdG, which is responsible for DNA damage (30).
In vivo model of peripheral neurotoxicity caused by
VCR, an increase in the levels of 8-OHdG was observed
to cause oxidative stress, oxidative DNA damage, and
also VCR prevents neuronal survival (31). Moreover,
Sakat et al. showed that CP treatment-induced
immunopositivity of 8-OHdG in spinal ganglion cells
(32). In the present study, VCR and CP applied group
demonstrated a remarkable increase in 8-OHdG levels
were compared to the control groups. According



to these results, it is thought that oxidative stress
induced by VCR and CP elevates the 8-OHdG mediated
DNA methylation possibly because of decreasing the
activities of antioxidant enzymes. Although several
studies are linking VCR and CP tissue toxicity to 8-
OHDG, limited studies were associating the increase
of 8- OHDG with neuronal cell culture. Besides, no
information was found that OXT inhibited the increase
of 8- OHDG in cortical neuron culture. However, it has
been reported that OXT diminishes DNA damage in
the comet assay of peripheral blood lymphocytes by
in vitro exposure to H,0, (33). These data support our
study that OXT alleviates the expression of 8-OHDG,

ETHICS COMITTEE APPROVAL

* This study does not require Ethics Comittee Approval.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES

1. Carter CS, Kenkel WM, MacLean EL, Wilson SR,
Perkeybile AM, Yee JR, et al. Is oxytocin “Nature’s
Medicine”?. Pharmacol Rev, 2020; 72(4): 829-61.

2. Jones C, Barrera I, Brothers S, Ring R, Wahlestedt
C. Oxytocin and social functioning. Dialogues Clin
Neurosci, 2017; 19(2): 193-201.

3. Wagner U, Echterhoff G. When does oxytocin
affect human memory encoding? The role of social
context and individual attachment style. Front
Hum Neurosci, 2018; 12: 349-60.

4. Merz T, Denoix N, Wigger D, Waller C, Wepler
M, Vettorazzi S, et al. The role of glucocorticoid
receptor and oxytocin receptor in the septic heart
in a clinically relevant, resuscitated porcine model
with underlying atherosclerosis. Front Endocrinol,
2020; 11: 299-307.

5. Lerman B, Harricharran T, Ogunwobi OO. Oxytocin
and cancer: An emerging link. World J Clin Oncol,
2018; 14;9(5):74-82.

which increases as a result of toxicity caused by
VCR and CP, in cortical neuron culture through its
antioxidant effects. Our microscopic investigation of
cortical neuron culture reveals immunohistochemistry
findings consistent with our TAS-TOS analysis results.

In conclusion, VCR and CP lead to oxidative damage
in cortical neuron culture, and these changes induce
significant immunopathological damages. OXT has
been demonstrated to prevent the toxic effects of
VCR and CP-induced neuronal toxicity. Further studies
are needed to fully determine the effects of OXT
against VCR and CP-induced toxicity on the neuron.

6. Lefter R, Ciobica A, Antioch |, Ababei DC, Hritcu L,
Luca AC. Oxytocin differentiated effects according
to the administration route in a prenatal valproic
acid-induced rat model of autism. Medicina, 2020;
56(6), 267-82.

7. Wang X, Zhang H, Chen X. Drug resistance and
combating drug resistance in cancer. Cancer Drug
Resist, 2019; 2(2), 141-60.

8. Karahalil B, Yardim-Akaydin S, Baytas SN. An
overview of microtubule targeting agents for
cancer therapy. Arh Hig Rada Toksikol, 2019; 70(3),
160-72.

9. Awuah SG, Riddell IA, Lippard SJ. Repair shielding
of platinum-DNA lesions in testicular germ cell
tumors by high-mobility group box protein 4
imparts cisplatin hypersensitivity. Proc Natl Acad
Sci USA, 2017; 114, 950-5.

10. Aldossary SA. Review on pharmacology of cisplatin:
Clinical use, toxicity and mechanism of resistance
of cisplatin. Biomed Pharmacol, 2019; 12: 7-15.

Turk Hij Den Biyol Derg

738



11.

12.

13.

14.

1158

16.

17.

18.

19.

20.

21.

22.

739

Geisler S. Vincristine-and bortezomib-induced
neuropathies-from bedside to bench and back. Exp
Neurol, 2021; 336:113519.

Starobova H, Vetter |. Pathophysiology of
chemotherapy-induced peripheral neuropathy.
Front Mol Neurosci, 2017; 10: 174-95.

Abdel-Wahab WM, Moussa FI. Neuroprotective
effect of N-acetylcysteine against cisplatin-induced
toxicity in rat brain by modulation of oxidative
stress and inflammation. Drug Des Devel Ther,
2019; 13: 1155-62.

Zhu J, Li Y, Liang J, Li J, Huang K, Li J, et al. The
neuroprotective effect of oxytocin on vincristine-
induced neurotoxicity in mice. Toxicol Lett, 2021;
340: 67-76.

Bilmez ZEB, Aydin S, Sanli A, Altintoprak N, Demir
MG, Erdogan BA, et al. Oxytocin as a protective
agent in cisplatin-induced ototoxicity. Cancer
Chemother Pharmacol, 2016; 77(4): 875-9.

Varmazyari A, Taghizadehghalehjoughi A, Sevim C,
Baris O, Eser G, Yildirim. Cadmium sulfide-induced
toxicity in the cortex and cerebellum: in vitro and
in vivo studies. Toxicol Rep 2020; 7: 637-48.

Benavente MA, Bianchi CP, Imperiale F, Aba
MA. Antiproliferative effects of oxytocin and
desmopressin on canine mammary cancer cells.
Front Vet Sci 2016; 3, 119: 1-6.

Santana-Bejarano UF,  Bobadilla-Morales L,
Mendoza-Maldonado L, Torres-Anguiano, E,
Brukman-Jiménez SA, Barba-Barba CC, et al.
In vitro effect of curcumin in combination with
chemotherapy drugs in Ph+ acute lymphoblastic
leukemia cells. Oncol Lett, 2019; 17(6):5224-40.

Shiassi Arani F, Karimzadeh L, Ghafoori SM, Nabiuni
M. Antimutagenic and synergistic cytotoxic effect
of cisplatin and honey bee venom on 4T1 invasive
mammary carcinoma cell line. Adv Pharmacol Sci,
2019; 7581318;1-9.

Taghizadehghalehjoughi A, Cicek B. Momordica and
Pycnogenol Can Tolerate Imazamox Induced Toxicity
in L929 Cells Line: In Vitro Study. In Multidisciplinary
Digital Publishing Institute Proceedings 2018; 25(2):
1584-8.

Erel O. A novel automated direct measurement
method for total antioxidant capacity using a new
generation, more stable ABTS radical cation. Clin
Biochem, 2004; 37: 277-85.

Erel O. A new automated colorimetric method for

measuring total oxidant status. Clin Biochem, 2005;
38: 1103-11.

Turk Hij Den Biyol Derg

23.

24,

258

26.

27.

28.

29.

30.

3o

32.

33.

Agirman G, Broix L, Nguyen L. Cerebral cortex
development: an outside-in perspective. FEBS Lett,
2017; 591(24): 3978-92.

Stone JB, DeAngelis LM. Cancer-treatment-induced
neurotoxicity—focus on newer treatments. Nat Rev
Clin Oncol, 2016; 13(2), 92-105.

Akman T, Akman L, Erbas O, Terek MC, Taskiran D,
Ozsaran A. The preventive effect of oxytocin to
cisplatin-induced neurotoxicity: an experimental
rat model. Biomed Res Int, 2015; 2015:167235.

Wing C, Komatsu M, Delaney SM, Krause M,
Wheeler HE, Dolan ME. Application of stem cell
derived neuronal cells to evaluate neurotoxic
chemotherapy. Stem Cell Res, 2017; 22: 79-88

Kerckhove N, Collin A, Condé S, Chaleteix
C, Pezet D, Balayssac D. Long-term effects,
pathophysiological mechanisms, and risk factors of
chemotherapy-induced peripheral neuropathies: a
comprehensive literature review. Front Pharmacol,
2017; 8; 86-103.

Vashistha B, SharmaA, Jain V. Ameliorative potential
of ferulic acid in vincristine-induced painful
neuropathy in rats: an evidence of behavioral and
biochemical examination. Nutr Neurosci, 2017;
20(1); 60-70.

Erdogan MA, Taskiran E, Yigittirk G, Erbas O,
Taskiran D. The investigation of therapeutic
potential of oxytocin and liraglutide on vincristine-
induced neuropathy in rats. J Biochem Mol Toxicol,
2020; 34: e22415.

Fenga C, Gangemi S, Teodor M, Rapisarda
V, Golokhvast K, Docea AO, et al
8-Hydroxydeoxyguanosine as a biomarker of
oxidative DNA damage in workers exposed to low-
dose benzene. Toxicol Rep, 2017; 4: 291-5.

Yardim A, Kandemir FM, Ozdemir S, Kucukler
S, Comakli S, Gur C, et al. Quercetin provides
protection against the peripheral nerve damage
caused by vincristine in rats by suppressing caspase
3, NF-kB, ATF-6 pathways and activating Nrf2, Akt
pathways. Neurotoxicology, 2020; 81: 137-46.

Sakat MS, Kilic K, Akdemir FNE, Yildirim S, Eser
G, Kiziltunc A. The effectiveness of eugenol
against cisplatin-induced ototoxicity. Braz J
Otorhinolaryngol, 2019; 85: 766-73.

Stani¢ D, Plecas-Solarovic¢ B, Petrovi¢ J, Bogavac-
Stanojevi¢ N, Sopi¢ M, Kotur-Stevuljevic¢ J, et al.
Hydrogen peroxide-induced oxidative damage in
peripheral blood lymphocytes from rats chronically
treated with corticosterone: The protective effect
of oxytocin treatment. Chem-Biol Interact, 2016;
256: 134-41.



Arastirma Makalesi/Original Article
Makale Dili “ingilizce”/Amcle Language “English”

Turk Hijyen ve Deneysel Biyoloji Dergisi

Salmonella Typhimurium and Salmonella Hessarek in wild birds
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ABSTRACT

Objective: Sporadic Salmonella outbreaks were
also documented in wild birds, although wild birds are
the well-known carriers of salmonellosis. In this study,
we investigated the causative agents of two death
events of sparrows and black headed gulls occurring in
the Corum City Landfill and Bartin Port, respectively,

between mid-autumn and winter of 2017-2018.

Methods: Septicemic salmonellosis was suspected
based on necropsy findings of dead sparrows and black-
headed gulls. In this context, isolation and identification
was done according to conventional cultural method
for the tissue samples (liver, spleen, heart) and ISO
6579:2002/Amd 1:2007 (Annex D) for small intestine
samples, and serotyping were carried out according to

Kauffman White Scheme.

Results: One of the two mortality events was
seen in the Bartin Port. S. Typhimurium was found to
be the causative agent of black-headed gulls’ (Larus
ridibundus) death. The other mortality event observed
in sparrows (Passer domesticus) was determined in the
Corum City Landfill. S. Hessarek was determined to be

responsible of the septisemic bacteremia of sparrows.

OZET

Amagc: Vahsi kuslar, bilinen salmonelloz tasiyicilan
olmasina ragmen sporadik Salmonella salginlari da rapor
edilmistir. Bu calismada, 2017-2018 sonbahar ortasi ile
kis aylarinda, sirasiyla Corum ili Cop Depolama Alan
ve Bartin Limani’nda meydana gelen serce ve kara
basli martilarin iki 6lim olayimin nedeni olan etken

arastinlmistir.

Yontem: Olii olarak bulunan serce ve kara bashi
martilarin nekropsi bulgularina dayanarak septisemik
salmonellosisten  siiphelenilmistir.  Bu  baglamda
konvansiyonel kiltiirel yontemle dokulardan (karaciger,
ISO 6579:2002/Amd 1:2007 (Annex D)

ile ince barsak orneklerinden izolasyonu, tanimlanmasi

dalak, kalp) ve

ve Kauffman White Semasi ile de serotiplendirmesi

yapilmistir.

Bulgular: iki 6lim vakasindan biri Bartin Limani’nda
gorulmustar. S. Typhimurium kara basli martilarin (Larus
ridibundus) olumlerinin etkeni olarak tespit edilmistir.
Sercelerde (Passer domesticus) gozlenen diger olim
olayimin Corum ili Cép Depolama Alan’nda oldugu
bildirilmistir. Sercelerin septisemik bakteriyemisinden

S. Hessarek’in sorumlu oldugu belirlenmistir.
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Conclusion: In both cases, where the death cases
observed were the places which had a close interaction
with urban civilization. According to informations,
while black-headed gulls were adapted to feeding on
urban waste and showed tendency to scavenge for food
at rubbish tips and sewage outfalls in the Bartin Port,
sparrows fed from the Corum City Landfill to obtain food
during migration season. Circulation of S. Hessarek in
Corum where commercial layer flocks existed and S.
Typhimurium, a zoonotic pathogen in the Bartin Port
were thought not to be ignored for poultry and human
health. The epidemiology of both agents should be

examined in wild birds.

Key Words: S. Typhimurium, S. Hessarek, sparrow,
black-headed gull

Sonu¢c: Her iki durumda da olim vakalarinin
goriildugli yerler kent yasami ile yakin etkilesim icinde
olan yerlerdir. Edinilen bilgilere gore Bartin Limani’nda
kara basli martilarin kentsel atiklarla beslenmeye adapte
olup, copliklerde ve kanalizasyon cikislarinda yiyecek
arama egilimi gosterdikleri, sercelerin goc mevsiminde
yiyecek bulmak icin Corum ili Cép Depolama Alan’’ndan
beslendikleri  bilgisine ulasilmistir.  Ticari yumurtac
suriilerinin bulundugu Corum’da S. Hessarek ve Bartin
Limani’nda zoonotik bir patojen olan S. Typhimurium’un
sirkiilasyonunun kanatli ve insan sagligi agisindan goz ardi
edilmemesi gerektigini diistindirmustiir. Her iki etkenin de

vahsi kuslarda epidemiyolojisi incelenmesi gerekmektedir.

Anahtar Kelimeler: S. Typhimurium, S. Hessarek,

serce, kara basli mart1

INTRODUCTION

In last decades, wildbirds were well documented
as a source of different zoonotic pathogens (1, 2).
Particularly, enteric bacterial pathogens such as
Salmonella, Shigella, Listeria, Campylobacter,
Enterococcus, pathogenic Escherichia coli and viral
pathogens such as Influenza virus, West Nile virus
carriage of wild birds were reported worldwide as
well in Turkey (3-7).

As enteric pathogen, Salmonella are found in the
intestine. Salmonella present in wild birds for two
reasons. In the first situation, Salmonella is adapted
to the host and constitute it self as a part of the
intestinal flora due to feeding habits of raptors,
and sheeding in feces. In this case wild birds shed
the microorganism permanently however they are
not infected but the candidate of carriers. In the
second situation, as a result of the environmental
contamination, Salmonella exist in the feces for a
short time (8, 9).

Although all birds are susceptible to Salmonella
infections and wild birds are known as to be the
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Salmonella carriers (10), particularly, Salmonella
Typhimurium. Also, S. Typhimurium was documented
to be the causative agent of salmonellosis outbreaks
in wild birds (10-12). Surprisingly, S. Hessarek was
also reported in septisemic salmonellosis outbreaks
of starlings and song trushes (13, 14). In sporadic
Salmonella death events associated with wild birds,
large numbers of susceptible birds are affected at
bird feeders and feeding stations (12). Wild birds tend
of being infected with enteropathogens due to their
behaviours and feeding habits (15). Additionally, wild
birds get them via scavenging on waste dumps and
sewage sludge or from surroundings that have been
contaminated by humans (15). Their flight ability to
cover long distances during annual movements, they
disperse the disease via feces and contaminated
surface water and environment and also disperse the
infections to both other animals and humans (10).

In this study, it was aimed to determine the
causative agent of the dead events of wild birds with
the suspicion of septisemic salmonelosis according to
necropsy.



MATERIAL and METHOD

Case definition of wild birds

2017-2018, a total of 45 wild
birds including seven black-headed gulls

Between
(Larus
ribibundus), 38 house sparrows (Passer domesticus)
was transferred to the laboratory of the history of
acute deaths by cold chain (Table 1).

Sparrows

The area involved in mortality events called
the Corum City Landfill (40° 45’ 37.908”N, 34° 57’
18.2268”) where 38 sparrows (Passer domesticus)
were found. The period where the death events
observed was coincided with the migration session
mid-autumn and winter. Many migratory birds was
observed to have a break during migration inorder to
feed themselves from Corum City Landfilled (Table 1).
Black-headed gulls

The area involved in mortality events called the
Bartin Port (41°41°3.951”N, 32°13’32.7648”) where
seven black-headed gulls (Larus ridibundus) were
found. We were informed that the black-head gulls
fed from trash and sewage outfalls in the port when
the mortalities were detected (Table 1).

Microbiological examination

Tissue samples (hearth, spleen, liver) were
inoculated on 5% Blood Agar (Oxoid, CMO0055),
MacConkey Agar (Oxoid, CMO0007), Brilliant Green

Agar (Oxoid, CMO0263) and aerobically incubated

at 37°C (16). Each intestine samples of sparrows
and black-headed gulls were examined according
to 1SO 6579:2002/Amd -1:2007 (Annex D)(17). Each
minced intestine samples were added to 225 ml of
buffered peptone water (BPW, Oxoid CM509) after
preenrichment at 37 (1) °C for 16-18 hours, 1 ml
and 0.1 ml of each preenrichment culture were
inoculated into each Mueller Kaufmann Tetrathionate-
Novobiocin Broth (Oxoid; CM1048) and Modified Semi
Solid Rappaport Vassiliadis Medium (HiMedia, M1428),
respectively. Mueller Kaufmann Tetrathionate-
Novobiocin broth (Oxoid; CM1048) and Modified Semi
Solid Rappaport Vassiliadis Medium (HiMedia, M1428)
enrichment cultures were incubated at 37°C and
41.5°C, respectively. After enrichment, a loopful of
inocula were streaked on each Brilliant Green Agar
(Oxoid, CM0263) and XLD agar (Oxoid, CM0469).
Pure cultures were prepared from the suspected
Salmonella colonies in Brain Hearth Infusion broth
(Oxoid; CM1135).
cultures of suspected colonies, biochemical assays

In order to identify the pure

were used: Triple Sugar Iron (Oxoid, CM0277), urea
hydrolysis (Oxoid, CM0053B), H,S, indole production,
ONPG Oxoid, DD0013), lysine
decarboxylase (Oxoid, CM038) and Voges Proskauer
(Oxoid, CM0043) tests (17). Polyvalent and monovalent
specific somatic and flagellar antisera (Statens Serum

(B-galactosidase;

Instut, Denmark) were used to confirm and serotype
all identified Salmonella spp. isolates according to
Kauffmann-White scheme (18).

Table 1. Main informative parameters and definitions of the studied areas and wildbird species

b Common name Wild bird species Amaeer o ?xammed wld
birds
ET e Black-headed gull Larus ridibundus 7
41°41°3.951”N,32°13’32.7648” g
Corum City Landfilled .
40° 45’ 37.908"N, 34° 57°18.2268” Sparrow Passer domesticus 38
TOTAL <9
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RESULTS

Gross macroscobic findings

Except three sparrows, the remaining was suitable
for diagnostic examination. The main necropsy
findings in 35 sparrows were poor body condition,
pectoral

muscle atrophy. In addition to these findings, severe

splenomegaly, absence of fat deposits,
hemorrhage in the proventriculus and in the intestine
was observed in 11 sparrows. Moderate hepatomegally,
multifocal pinpoint foci of necrosis in the internal
organs (hearth, spleen, liver) was observed in 17
sparrows. Multifocal encephalitis was seen in five
sparrows. Multifocal pinpoint foci of necrosis in the
internal organs (hearth, spleen, liver), and severe
hemorrhage in the proventriculus and in the intestine
were observed in seven black-headed gulls. Four out
of seven expressed splenomegally (at least twice
normal size). These findings in both two death events
in Corum and Bartin guided us to suspect Salmonella
originated bacterial septicemia as the cause of deaths.

Microbiological examination results

According to macroscobic lesions in the internal
organs, tissue samples (spleen, liver, hearth) of
sparrows and black-headed gulls were examined for
the presence of Salmonella. As emphasized before,
thirty-five out of 38 sparrows was suitable for the
macroscobic examination. Of the examined tissue
samples of 35 sparrows, Salmonella spp. was isolated
from all tissue samples. Eighteen out of 35 minced
intestine samples of sparrows Salmonella spp. was
isolated. All Salmonella spp.

were identified as S. Hessarek after serotyping. All

isolated sparrows

black-headed gulls’ intestine samples were found
to harbour Salmonella spp. In addition to this,
Salmonella spp. was isolated from seven spleen, four
hearth, five hearth samples of black-headed gulls.
All of the Salmonella spp. from black-head gulls
were identified as S. Typhimurium. As a result, S.
Hessarek and S. Typhimurium were decided to be the
responsible agents of the death events for sparrows
and black-headed gulls, respectively.

Turk Hij Den Biyol Derg

DISCUSSION

Salmonella carriage of wild birds was well
documented (2, 6). Malekian et al. (7) discovered
36%, 30%, 26%, and 23% Salmonella positive in
black headed gulls, slender billed gulls, starlings,
and rooks, respectively, in landfills near Isfahan
City, Iran (7). In general, these bacteria are not
dangerous to the wildbirds, although certain
salmonellosis outbreaks that caused the death
of bird colonies in the United States have been
reported (10). In a study conducted between
1985-2004 on wild bird mortality events in the
United States, of the 3,472 total events, 5.4%
were determined as avian wildlife Salmonella-
related mortality events. Salmonella serovars
including S. Typhimurium (n=96), subsequently
4,5,12:i-monophasic (n=7), S. Litchfield (n=1), S.
Rubislaw (n=1), S. Uganda (n=1) were reported
to be determined in the study (10). Salmonella
serovars especially S. Typhimurium are commonly
found in the intestine of wild birds. They appear
to be

however may serve as effective carriers of

relatively resistant to salmonellosis
Salmonella. Therefore they are the source of
infection for other animals and humans (1, 2, 12).

Gulls are the omnivorous wild birds termed as
opportunistic scavengers which feed at sites where
the raw sewage released (19). They are recognized
to be Salmonella carriers. Serovar diversity among
the gulls was variable, however S. Typhimurium
was seen the most commenest serovar among the
studies (20). In our investigation, S. Typhimurium
was isolated from each of the seven black-headed
laboratory
with a recent history of acute mortality between

gulls that were transferred to the

midautumn and winter from the Bartin Harbour. In
our study, death events observed in black-headed
gulls were coincided with the annual migratory
season (3). Their ability to fly freely and cover long
distances proned them to disperse Salmonella via
feces. Although they are known to be the carriers



of Salmonella and not affected, in our study seven
Larus ribibundus were found to be death. In the
United States, proportional mortality among the wild
birds between 1985-2004 were taken into account,
Salmonella-related death events were determined
in Larus delawerensis was declared to be 10.8%
(19).
gulls, but this is rarely linked to any manifestation

Salmonella is quite frequently carried by

of disease. Nevertheless, clinical salmonellosis in
larids is occasionally recorded as a substantial cause
of gull morbidity and mortality (as lethargy, fluffed-
up plumage, difficult swallowing, enteritis, and
neurological signs including incoordination) (19).

During migration, they roost for the purpose
to obtain feed. We assumed that decreased fish
population in the Black Sea at last five years force
the gulls to feed from sewage outfalls, urban waste
and garbage (3). Gulls eat small terrestrial animals
such as rodents (particularly voles), kitchen scraps
(remains of meat, fish, baked goods, rice, etc.),
although they are less likely to eat plants (grains,
cherries) (15). Seagulls and people have a tight
interaction as a result of sharing same coasts and
people feeding them, which also increases the spread
of bacteria between two species (9, 11, 20). Dolejska
et al. (21) showed significant similarities with clinical
isolates from Australia, suggesting their human
origin. We can not interprate our S. Typhimurium
isolates as a result of a close interraction with the
human population in our study because we did not
compare the human origin and wildbirds origin S.
Typhimurium isolates. However, one of the reason of
the death events might be interraction with human
population. Also, Salmonella Typhimurium phage
type DT40, DT56 variant and DT 160 accounted
for an important cause of mortality events in wild
birds such as garden birds greenfinches and house
sparrows between 1993 to 2003 in England and Wales
(22). In further studies we decided to determine
the phage types. The circulation of similiar phage
types of S. Typhimurium during migration might
be one of the other reason of the death events.

Between midautumn and winter 2017-2018,
we were informed about 38 sparrows that was
found dead in the Corum City Landfill. And then,
conventional cultural examination was performed
from spleen, liver, heart and intestine of the dead
sparrows for the presence of Salmonella spp. A
hundred percentage of the Passer domesticus were
found to harbour S. Hessarek. This was the second
report of S. Hessarek from wild birds in Corum,
Turkey. Dakman et al. (23) reported S.
A,B,C,D,E,F from the liver samples of dead starlings

Hessarek

that was transferrred to the laboratory in 2015 and
the same researchers declared S. Hessarek G strain
from the liver samples of dead starlings that was
transferrred to the laboratory, in 2010. Starlings
(Sturnidae) and Song Thrushes (Turdus philomelos)
has apparently affected from S. Hessarek due to
high specifity and and pathogenicity of the agent
for these bird species, however other susceptible
species of birds are known, including the house
sparrows (Passer domesticus), the Eurasian blackbird
(Turdus merula) and White Wagtail (Motacilla
alba) was also reported to be affected (13, 24). In
sparrows death event, S. Hessarek circulation in
the same city should not be ignored due to being
the localisation of large commercial layer flocks and
pullets. The city landfill of Corum was the attraction
point for sparrows due to abundant food supplies.
The feeding habits related to garbage have largely
been pose the risk of microbiological infection on
sparrows. And also, when they rest during migration
to find feed, sparrows might have gained this
pathogen from city landfill. City lanfills are one
of the essential elements of urban civilisation. The
possibility of transmitting infectious agents to both
humans (garbageman) and other animals is a very
serious public health issue, especially during the
migration season when the uncontrollable flights of
the migrant wards and their usage of urban garbage
dumps as a place to find food (25-28). They take
pathogens from the contaminated food there or
contaminating these areas if they are the carriers
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of Salmonella, are a problem (7, 8, 12, 25, 26)

Consequently, in our study, Salmonella might
have been acquired after exposure to human
altered environments, particularly to those related
to garbage and sewage (9). In two different acute
dead events occured in the Bartin Port and Corum
City Landfill, S.

Typhimurium and S. Hasserek
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Bas biti enfestasyonlarinin etkin kontrolii icin uluslararasi tavsiyeler
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OZET

Bas biti enfestasyonlari, en gelismis olanlar da dahil
olmak iizere cogu iilkede halk sagligim ilgilendiren bir
sorun olmaya devam etmektedir. Makalede sunulan
tavsiyeler, bu parazitin prevalansini azaltmak amaciyla
bas biti kontroliinde farkli otoritelerin, kurumlarin,
endistrinin  ve kamunun rollerini ve etkilerini
vurgulamay1 ve bilgilendirmeyi amaclamaktadir. Saglik
yetkililerini, bu tur enfestasyonlarin dogru sekilde
tespit edilmesi; mevcut ve yeni pedikiilositler, tibbi
cihazlar, repellentler, bit ve yumurta giderici urtinlerin
degerlendirilmesi amaciyla daha etkili yontemler
izlemeye tesvik etmeyi umuyoruz. Pedikiilositler ve

tibbi cihazlar, kullamim talimatlarinda dogrulanabilir

ABSTRACT

Head louse infestations continue to be a concern
of public health in most countries, including the most
developed ones. The present recommendations are
intended to inform and stress the role and impact
of the different authorities, institutions, industry,
and the public in the control of head lice in order to
reduce the prevalence of this parasite. We encourage
health authorities to pursue more effective methods
to correctly identify such infestations, and evaluate
existing and new pediculicides, medical devices, louse
repellents, and louse- and nit-removal remedies.
Pediculicides and medical devices must have verifiable

claims in the instructions for use and should be tested
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aciklamalara sahip olmali ayrica aktif bilesenlere ve
formule durlnlere kars1 bitlerin direnc seviyelerinin
mevcut durumunu belgelemek icin periyodik olarak test
edilmelidir. Bit yayginiginin salgin diizeyine ulastigi
iddialan ortaya atildiginda, gercek yayginlik diizeyinin
kanitlanmasi1 amaciyla cocuklar periyodik araliklarla
objektif olarak degerlendirilmelidir. Saglik hizmeti
sunanlar ve toplum geneli icin dizenlenen surekli
egitimlerle bitlerin biyolojisi, onlenmesi ve kontrolii
konusundaki yanlis bilgilerin dizeltilmesi saglanabilir.
Ebeveynler, cocuklarini bas biti acgisindan duizenli
olarak kontrol etmeli ve gerektiginde tedavi etmelidir.
Saglik yetkilileri, vakalar ve yayginlig1 azaltmada bir
arag olarak kullanilan ancak bilimsel gerekgesi olmadigi
gibi cocuklarin saglig1 ve huzuruna da ters etki yapan
“sirkeye gecit yok- no-nit politikas1” tarzinda ¢ocuklan
okuldan uzaklastirmaya dayali politika ve uygulamalarin

ortadan kaldirilmasi icin miicadele etmelidir.

Anahtar Kelimeler: Bas biti, tedavi, kontrol

periodically to document current levels of resistance
by lice to the active ingredients and to the formulated
products. Where the prevalence of lice is claimed
to be epidemic, children should be periodically
evaluated objectively to document the actual level of
prevalence. Continuing education for health providers
and the general population promises to correct
misinformation regarding the biology, prevention, and
management of lice. Parents should regularly inspect
their children for head lice and treat as necessary.
Health authorities are encouraged to eliminate
policies and practices that rely upon school exclusion
as a means to reduce incidence and prevalence, e.g.,
the ‘no-nit’ policy which lacks scientific justification,
and are counterproductive to the health and welfare

of children.

Key Words: Head louse, treatment, control

GIRIS

Bas biti, Pediculus humanus capitis De Geer,
1767 (Anoplura: Pediculidae) sadece kanla beslenen
insan kafa derisinde bulunan zorunlu ektoparazit bir
bocektir (1-3).

Bas biti enfestasyonu (pedikiloz) dunyanin her
yerinde esas olarak cocuklar arasinda gorulir. Genel
olarak, enfeste olanlar cok da ciddi semptomlar
gostermezler. Bununla birlikte, enfeste bireylerin bir
kismi, dogrudan bitin kan emmesine kars1 viicudun
tepkisinden kaynaklanan kayda deger saglik sorunlarn
gosterirler. Bas biti enfestasyonunun ana ve genellikle
de tek (ancak illa da goriulmesi gerekmeyen) belirtisi
olan kafa derisinin kasinmas1 iste veya okulda
konsantrasyon veya uyku kaybina neden olabilir
ayrica asirn kasinma sekonder cilt enfeksiyonu ve
lenfadenopati riski de olusturur (4). Bircok kiside bas

Turk Hij Den Biyol Derg

biti - veya bu kiiciik zararlilara maruz kalma korkusu -
klinik olmaktan cok duygusal ve psikolojik bir problem
olarak kendini gosterir.

Bas biti yayginligi arttiginda ve bu zararlilan
onleme ile ortadan kaldirmaya yonelik bakis acilari,
politikalar ve uygulamalar, insanlar icin enfestasyonun
kendisinden daha biiyiik riskler olusturdugunda bir
halk saglig1 sorunu haline gelir (5).

1960’larin ortalarindan bu yana diinya capinda
bas biti enfestasyonu prevalansinin arttigi veya
artista olduguna dair iddialar, yillik yiiz milyonlarca
vakanin sikligina dair veriler degerlendirilerek Diinya
Saglik Orgiitii tarafindan gézden gecirilmistir (6,7).
Amerika Birlesik Devletleri (ABD) Hastalik Kontrol
(CDC)
yillik 6-12 milyon vaka prevalansi oldugunu tahmin
etmektedir (6,8). Cunkiu bircok ulkede (ABD dahil)
bas biti enfestasyonunun bildirimi zorunlu degildir, bu

ve Onleme Merkezi uzun suredir ABD’de



nedenle yukanda belirtilen tahminler en iyi ihtimalle
siipheli olarak degerlendirilmelidir.

israil, Danimarka, isvec, Birlesik Krallik, Fransa,
ABD, iran ve Avustralya’da bas biti enfestasyonu
(9-15).  Bu
mevsimlerde,

prevalansinin  arttigi  bildirilmistir
epidemiyolojik farkli
cok farkli populasyonlar arasinda (yas ve cinsiyet

dahil), farkli inceleme yontemleri (gozle incelemeye

calismalar,

karsin bit taragi ile) kullanilarak ve enfestasyonu
tammlamak i¢in farkli olcltlere (6rn. canli bite
karsin cansiz sirke) dayandinlarak yurutilmustuar.
Bu calismalardaki standardizasyon eksikligi, belirli
bir zaman araligindaki mevcut yayginliginin yani sira
herhangi bir bit onleme stratejisinin sonuclarinin
yorumlanmasi konularinda kafa karsikligina yol
acmaktadir.

Bas biti, normalde enfeste bir kisinin sac1 baska bir
kisininkiyle dogrudan temas ettiginde yeni bir konaga
tasinir.  Cocuklanin birbirleriyle ve ebeveynler ile
cocuklar arasindaki sosyal ve ailevi temas, paylasilan
arac-gerecten (tarak, firca, havlu, giysi, carsaf gibi)
daha olas1 enfestasyon yollaridir. Bas biti bulasi risk
faktorlerinin aile basina dusen cocuk sayisi, yatak
paylasma sikligi, yerel adetler ve sosyal temas tiirleri,
toplum temelli saglik sisteminin eksikligi (6rnegin
okul saglik hizmetleri) ve ailenin sosyoekonomik
durumundan etkilendigi dusiiniilmektedir. Bas biti
en cok krese ve ilkokullara giden ¢ocuklar arasinda
yaygindir; hane halki tyeleri arasinda da ozellikle biti
olan cocuklarin anneleri ve kardesleri arasinda yiiksek
prevalans kaydedilmistir. Kiz cocuklarina erkeklerden
2-10 kat daha sik enfestasyon teshisi konur ve en sik
4-13 yas arasi cocuklar etkilenir (16-18).

Altinai (Bit)
Konferansinda (23-29 Haziran 2018 tarihlerinde Brno,

Uluslararasi Phthiraptera
Cek Cumhuriyeti’nde) bir araya gelen bit uzmanlari,
dinya capinda bas biti prevalansim dusurmeye ve
belirli tedavilere karsi direnc gelisiminin ortaya
cikisint ve yayilmasini azaltmaya yonelik politikalan
etkileme ve cikartma yetkisine sahip olanlar da dahil
olmak lizere tim paydaslar tesvik etme umuduyla
bas biti enfestasyonunun kontroli icin uluslararas

kilavuzlarin giuncellenmesini onerdiler. Sonuc olarak,
halk sagligi ve bit uzmanlarindan olusan genis bir
ekip, bu belgenin temelini olusturan bir dizi hedef ve
oneri lizerinde tartisip fikir birligine vardilar.

SAGLIK OTORITELERI iCIN ONERILER

Piyasaya Yeni Cikacak Pedikiilositler

Yalnizca cocuklara veya cevreye zarar vermeyen
kanita dayali etkili urlinler piyasaya surtlmelidir
(20). Yeni bir pedikilositin pazara sunulmasi ancak
formiilasyonunun giivenirligi ve etkililiginin kapsamli
Piyasada hali
hazirda kullanimda olan aktif bilesenli bir pedikulosit,
farkli farkli
kombine halde veya farkli dozajlarda tescil edilmesi

bir degerlendirmesine dayanabilir.

konsantrasyonlarda, kimyasallarla
amaciyla sunuldugunda tamamen farkli sonuglar elde
edilebilir (21,22). Bu nedenle, her bir formilasyon
iyi tasarlanmis calismalarda ayri ayn test edilmelidir.
biti
irdelendiginde, bu calismalarin cogu yiksek bias riski
tasidigr goriilmektedir (23).

Tum yeni Urunler, ister yeni kimyasallara, isterse

Bas tedavisine iliskin kamtlarin  gecmisi

formilasyonlar veya kullanimlari veya alternatif etki
bicimleri (6rnegin, biliyime diizenlemesi, bogulma,
kitin inhibisyonu, mikrobiyal etki, vb.) acisindan
belirgin farkliliklar gosteren halihazirda onaylanmis
aktif bilesenlere dayansin, once laboratuvarda vicut
biti kolonileri veya ex vivo bit numuneleri Gzerinde
test edilmelidir; bununla birlikte, ex vivo testlerin
bile sadece olasi etkinligin bir gostergesi oldugu ve
klinik kullamimdaki etkinlik icin bir kilavuz olarak
glivenilmemesi gerektigi bilinmelidir.

Tum aday urlnler, en az bir kez, kor, randomize
ve kontrolli bir degerlendirmenin  minimum
standartlarina gore test edilmeli ve tercihen aym
tlkede kullamlan etkili bir pedikiilosit veya diger bas
biti tedavi yontemlerinden birisiyle karsilastinlmalidir
(24). Aday uriin, en az 50 bas biti bulasmis (Bilimsel
calismalar icin dahil etme ve haric tutma kriterlerini
en Ust duzeyde karsilayan ve onemli sayida canli biti

olan) birey lizerinde test edilmelidir. Ayrica calisma
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sonunda canli bitleri tespit etmek icin gecerli bir
yontem kullanmlmalidir ki ancak boylece giivenilir
calisma sonuclar saglanabilir.

Bir urun yalmzca daha az etkili olan baska bir
riinden iyi olmakla kalmamalidir. Uriin mevcut
endemisiteyi siirdiirmek icin degil, toplumdaki bas
biti prevalasini disiirebilmek icin yiiksek bir etkinlige
sahip olmalidir. Salginlarin kontrol altina alinabilmesi
icin Urlnlerin minimum etki seviyesinin %85 olmasi
gerektigine inaniyoruz. Siddetli yan etkiler (neredeyse
hic) bulunmamali, hafif yan etkiler ise %5’ten daha az
siklikta olmalidir.

Yeni urlnler insanlarda soluma, cilt emilimi ve
agizdan yutma ile ilgili standart toksikoloji verileriyle
test edilmelidir. Formilasyon yanici ise, standart
parlama noktas1 ve yanma testi verileri de temin

edilmelidir.

Vicut biti laboratuvar kolonileri (Pediculus
humanus humanus) baslangic  in  vitro
degerlendirmeleri icin uygun test denekleri olarak

hizmet edebilir (25).

uygulamas1 sonrasinda hayatta kalan vucut bitleri,

Bir deneme formiilasyonu
ayni urunun klinik tedavide bas bitini ortadan
kaldirmadaki basarisizliginin habercisidir. Bununla
birlikte, bu model organizmalarla laboratuvarda elde
edilen basariya dayanarak sahada veya bas bitlerine
kars1 kullanmildiginda da aymi sonucun elde edilecegi
ongorulemez.

Her durumda, ex vivo etkinlik calismalar bolgesel
olarak yapilmalidir (miimkiin oldugunda oOnerilen
kullanimin bulundugu lilke icinde). Boyle bir ex vivo
etkinlik calismasi, herhangi bir formilasyon icin
sadece bir kosulu (0rn., bir maruziyet siresi) analiz
etmek amaciyla tasarlanmalidir. Bu kapsamda en az
100 eriskin veya ucuncu evre bas biti ile 50 tedavi
uygulanmayan bitin kontrol grubu olarak alindig
bir calismayla degerlendirilmelidir ki bu gozlenen
tedavi oram agisindan oldukca dar bir giiven araligi
saglayacak minimum ornek sayisidir.

Baska Bir Ulkede Klinik Olarak Test Edilmis
Pedikiilosit
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Direncli bas biti turlerinin farkli bdlgesel
prevalans1 gostermesi nedeniyle bir bolgede etkili
olan pedikilosit baska bir bolgede o kadar etkili
olmayabilir. Pedikulositin sunulmas1 planlanan yeni
pazarda da yeniden ex vivo ve/veya klinik etkinlik
calismalar1 yapilmas1 gereklidir. Ornegin, bas bitinin
daha sk goriildiigii gelismekte olan iilkeler yerine
klinik arastirmalarin gelismis ekonomiye sahip
ulkelerde yapilmasi uygulamasindan kacinmilmalidir.
Uriinler, yalnizca pazarlanmasi hedeflenen
ulkeye ekonomik olarak benzer bir Ullkede klinik

degerlendirme yapilmasi durumunda onaylanmalidir.
Mevcut Pedikiilositlerin Test Edilmesi

uretim ve
kalite
kacinmak icin “iyi Uretim uygulamalarn (GMP- good

Pedikulositler,
kaynaklanabilecek

depolamadan
farkliliklarindan

manufacturing practice)”na gore uretilmelidir.
Zamanla aktif bilesenine ve/veya formilasyonuna
kars1 duyarsiz (direncli) bitlerin ortaya cikmasi ve
yayilmas1 nedeniyle, mevcut pedikulositler sahada
gorulen gercek etkinlik duzeylerinin belgelenmesi
amaciyla, her bes yilda bir ex vivo testlerle veya
klinik calismalarla yeniden degerlendirilmelidir (26).
Bitler, piretrin ve piretroid insektisitlere yan
sira malathion gibi
karbamat insektisitlere kars1 oldukc¢a yaygin ve farkli
seviyelerde direnc gelistirmislerdir (27-35). Coklu

organofosfatlara ve ayrica

direnc gosteren bitlerin inatc1 enfestasyonlarn icin
ivermektin dusunulebilir (36).

Bununla birlikte, artik bircok ulkede norotoksik
kimyasallarin yerini alan alternatif materyal veya
yontemlerin kullanimiyla artik bu sorun buyuk ol¢lide
asilmaktadir. Bu alternatif yontemler bitlere karsi
norotoksik insektisitlerin aktivitesini inhibe eden
metabolik yollardan etkilenmeyen bir tur fiziksel
aktivite sergilemektedirler.

Dogal Uriinler ve Tibbi Cihazlar

Bitki ozliti remedileri ve bit onleyici cihazlar
(sicak hava, vakumlama veya elektrikli taraklar
gibi)
benzer sekilde degerlendirilmelidir. Bitlerin mekanik

piyasaya sunulmadan once pedikiilositlere



yontemlere diren¢c gelistirmesi daha az olasi
oldugundan, kimyasal olmayan bu iriinlerin periyodik
olarak degerlendirilmesine ihtiyac duyulmayabilir.
Herhangi bir Urunin reklaminda, bu urunin bir
ilac (farmosotik uriin) veya tibbi bir cihaz olarak
lisansli olup olmadigi bariz bir sekilde gosterilmelidir.
Bir urln yalmzca sa¢ taramasina yardimci olarak
kullamlmak amaciyla tasarlanmissa (yani, bitleri veya
yumurtalarin oldiirmek icin herhangi bir mekanizmaya
sahip degilse), bu husus acikca belirtilmelidir. “Sac

39«

hijyeni icin” ya da “bit temizleyici”, “sirke-gevsetici”
veya “istenmeyen sac istilacilarindan kurtarir” gibi
belirsiz imalar, bircok Ulkede pedikilosit Urunlerinin
reklamlarini diizenleyen mevzuatin lafz1 degilse bile
ruhuna aykir olabilir. Mevzuat dizenlemeye yetkili
makamlar, bu tur yamltici terminoloji ve reklamlarin
kendi

hazirlamaya tesvik edilmelidir.

onlenmesi amaciyla yonetmeliklerini

Bit Kovucular (Repellentler)

Pedikiilositlerde oldugu gibi, pazara sunulmadan
once bit repellent aday1 ile ideal olarak randomize,
cift kor, klinik bir calisma yapilmalidir. Boyle bir klinik
arastirmaya, en az 100 enfekte olmayan birey (aym
ailenin birden fazla lyesini de icerebilir) katilmalidir.
Degerlendirme, bu tiir calismalarin tasarimi ve
yurdtilmesi konusunda deneyimli bir arastirmaci

tarafindan yapilmalidir (37).
Sirke' Giderme Amach Uriinler

Sirke (ici bos/cansiz bit yumurtalar) giderici
ilaclar oncelikle sirkeler bulunan saclar iizerinde
ex vivo olarak, mekanik traksiyon yontemleri
kullanlarak denenmeli sonrasinda da sacinda sirke
veya yumurta bulunan en az 50 kisi Uzerinde yapilan
klinik deneylerde test edilmelidir Bu amacla,
yaklasik 10 cm2’lik esit miktarda sirke veya yumurta
iceren sacli iki alan, test ve kontrol boliimleri olarak
secilebilir. Sacin bir bolumu sirke giderici urunle
tedavi edilirken, kontrol bolgesine ise su, sampuan
veya sa¢ kremi uygulanmalidir. Deneyin sonunda,
sacin iki bolgesindeki sirke sayis1 karsilastirilmalidir.
Eger bu amacla bir tarak kullamliyorsa, ayni tarak

aday urun icin de benzer bir sekilde kullanilmalidir.
Bitlerin yumurtalarini sac tellerine tek tek tutturmak
icin kullandig1 bir nevi ¢imentomsu yapi disi bitler
tarafindan uretilen biyolojik bir maddedir. Bu nedenle
bu madde Uzerine etki eden herhangi bir Uriin, her
seferinde yeniden test edilmeksizin herhangi bir
ulkede kullanlabilir.

Bit Taraklar ve Diger Tespit Yontemleri

Bitleri ve yumurtalan/sirkeleri sactan cikarmak
icin ince disli bir tarak (bit taragi) kullamlmasi,
enfestasyonu hafifletmesinin yani sira tam icin de
uygun bir yontemdir. ince disli bir taragin etkinligi
kismen taragin tasarimina ve taragi kullanan kisinin
tecriibesine baghidir. Tarama, bas bitlerini ortadan
kaldirmanin tek yolu veya ek bir uygulama olarak
kabul edilebilir. 0.20-0.30 mm aralikli dislere sahip
olan bir bit tarag, ozellikle bit enfestasyonunun
ilk teshisine yardimci olmak ve bir pedikilosit ile
tedavinin basarisin1 dogrulamak acgisindan etkilidir.
Bir sirke taragi (0.09-0.19 mm aralikli dislerle) ise
yumurta ve sirkelerin ¢ikarilmas icin gereken cekisi
saglar. ince taraklarla taramadan once 1slak saca bol
sac kremi uygulanmasi, sacin taranmasini ve bitlerin
cikarilmasim kuru taramaya nazaran daha kolay hale
getirir. Yontem kisa ve orta uzunluktaki saclarda
daha etkili olabilir. Dogru taraklar ve talimatlarla
desteklenen motive ebeveynler tarafindan sistematik
olarak uygulanirsa, pedikiilositlere gecerli bir
alternatif olarak sunulabilir (30,38).

iki veya daha fazla taragin karsilastirildig
calismalarin sonuclan, tespit ve temizleme cihazlan
olarak taraklar arasinda onemli farkliiklar oldugunu
(39-41). Bu
etkinlikleriyle ilgili iddialarn dogrulamak icin bit

dogrulamistir verilere dayanarak,

taraklanyla da in vivo test analizleri yapilmalidir.
Kullanim Talimat

Pedikulositler,
fiziksel
bilgi brosurlerindeki kullanim talimatlar, Urinin

diger
icin  olsun,

formiilasyonlar  veya

cihazlar ambalajlardaki ve
pazarlandig1 ilkenin gereksinimlerine uygun olmali
ayrica ana dili ve sosyo-ekonomik durumu ne olursa

' Sirke: icinde embriyo bulunmayan bos yumurta kabugu/ceperi, “nit” kavram yerine kullamim tercih edilmistir.
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olsun kullamcilarca anlasilabilir olmalidir. Dogru
sekilli

aciklamalar), dil becerileri ne olursa olsun tiiketicilere

kullanim1 gosteren piktogramlar (resimli-
yardimci olabilir. Genellikle belirsiz dozaj talimatlan
verilir ve bazen uriun paketinin muhtevasi talimatlarda
belirtilen gereksinim miktarin1 karsilamak icin cok

azdir (25).

Ambalaj uzerinde kanitlanabilir iddialara dair

aciklamalar  bulunmalidir;  6rnegin, yumurtalar
tzerindeki sinmirli etkisini ve dolayisiyla yumurtadan
yeni cikmis ergin bitleri oldurmek icin tedavinin
tekrarlanmas1 gereksinimini vurgulamak gibi. Ek
ilk tedavi etkili

tekrarlanmasi gerektigini soylemek yeterli degildir.

tedavinin sadece olmadiginda
Uriiniin nasil uygulanacag, sacli deride ne kadar
siire kalacagi, nasil temizlenecegi, tedavi(leri)nin
ne zaman tekrarlanmasi gerektigi, uriiniin etkili
olup olmadigimi tiketicinin nasil anlayacagi, tedavi
boyunca veya sonrasinda ek bir ara¢c olarak bit
taraginin ne kadar siireyle ve ne siklikla kullanilmasi
gerektigi acikca belirtilmelidir. Kontrendikasyonlar,
yan etkiler, tehlikeler (6rnegin yanicilik) ve daha fazla

bilginin nasil elde edilecegi her iriinde yer almalidir.
Tibbi Analiz Kurumlan icin Mevzuat

Ulusal Yetkili Otoritelerin bir drtinun in vivo ve in
vitro etkinliginin test edilmesini 6zel ve akademik
rehberlik
hizmeti ve mevzuat diizenlemesi saglanmalidir.

kurumlara devretmesi halinde vyeterli

Okul Hemsireleriyle Cocuklarin Diizenli Muayenesi

Bit enfestasyonuyla ilgili cok sayida sikayetin
oldugu okullarda, saglik
yetkililerinin hemsireleri ve deneyimli

anaokullarinda  ve
okul
gonillilerin yardimiyla taramalar diizenlemesi ve
ebeveynlere uygun tavsiyelerde bulunmasi onerilir.
Bu, toplum Uzerindeki baskiy1 hafifletebilir. Bu tur
taramalar yalnizca hemsirelere bit biyolojisi, gecerli
tan, tedavi ve kontrol yontemleri hakkinda uygun
bir egitim verildiginde yapilmalidir. Ayrica, bu tiir
hemsirelere blyite¢ benzeri uygun cihazlar ve
tarama araclari saglanmali, bu arag-gerecin kullanimi
kor/

konusunda egitim verilmeli ve ardindan
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kodlanmis bit, yumurta ve sacla iliskili yaygin kalint1
turleri (kepek, mantar vb) kullanilarak yeterlilikleri
degerlendirilmelidir.

Ulusal Pedikiiloz Komitesi

Ulke genelinde kamta dayali bit yonetimine
iliskin politika ve uygulamalara rehberlik etmesi
icin ulusal
tesvik edilmektedir. Boyle bir komite, pediatristler,
dermatologlar, epidemiyologlar, tibbi entomologlar,

damsma komitelerinin olusturulmasi

halk sagligi uzmanlar, ebeveynler, hemsireler, sosyal
hizmet uzmanlan ve ila¢ endustrisi temsilcilerinden
dikkati
kontrol stratejilerini degerlendirmeye odaklayabilir,

olusabilir. Komite, oncelikle onleme ve
akademik ve klinik kurumlarin faaliyetlerini koordine
edebilir, bilgi yayabilir ve insidans, prevalans ve
direncle ilgili raporlar saglayabilir veya bu raporlar
icin bir nevi gozden gecirip onaylayici olarak hizmet
edebilir.

Pedikiilositlerin Temini

Kamu saglik kuruluslari, gerektiginde, etkili ve
stibvansiyonlu pedikiilositlerin dagitimini lstlenebilir.
Egitim

Kamu saglik kurumlan ve ulusal komitenin,
uygun bilginin halkin erisebilecegi sekilde dagitimim
ustlenmesi onerili. Bu yondeki c¢abalar sunlan
icerebilir: saglik calisanlart ve okul yetkilileri icin
stirekli egitim ayrica toplum geneli icin temel
bilgiler. Bilgi kaynaklar (basili, internet tabanli veya
radyo-televizyonda kamu hizmeti duyurulan olarak
saglanan) hedef kitlelere uygun dillerde ve anlama

diizeylerinde sunulmalidir.
SAGLIK HiZMETi SUNUCULAR

Saglik hizmeti sunucularin temel amaci, bas biti
enfestasyonuyla bas etmek icin cocuk bakim personeli
yani sira ebeveynleri de donatmak olmalidir. Doktorlar,
hemsireler ve eczacilar gibi saglik calisanlar, etkili
bit karsit1 stratejiler ve urlinler hakkinda yeterince
bilgi sahibi olmali ve gelismeler dogrultusunda kendini
yenilemelidir. Okul hemsireleri, ailelere bilgi vererek



ve fazla sayida sikayet olan kurumlar arastirarak bas
biti sorununu proaktif olarak ele almalidir. Ayrica,
okul hemsiresi tedaviyi yonetmekte zorlanan ailelere
destek olabilir. Eczacilar, yalmzca ulusal komite ve
saglik yetkililerinin etkili oldugunu disiindiikleri
pedikilositleri onermelidir.
UNIVERSITELER ~ VE  DIGER
KURUMLARI

ARASTIRMA

Akademik kurumlar, saglik calisanlarina kaynak
hazirlamak ve egitim saglamak, temel duyarlilik
arastirmalarinin yam sira pedikiilositlerin etkinligi
ve bolgesel/yerel bas biti populasyonlarinda direncin
evrimi ve halk sagligi programlarinin etkinligi lizerine
calismalar yuriitmek icin fon alabilir.

EBEVEYNLER

Ebeveynler, normal sa¢ bakiminin bir parcasi
olarak ya da haftada/iki haftada bir cocuklarin
bas biti enfestasyonu acisindan nasil en uygun bir
sekilde konusunda rutin olarak
bilgilendirilmelidir. Bit

basarisizliklar1 ve driinlerin yan etkileri hakkinda

inceleyecekleri
enfestasyonu,  tedavi

ebeveynlerden saglik yetkililerine ve/veya
bolgedeki saglik sunuculara gelen geri bildirimler,
urtnlerin surveyansi ve yerel bas biti kontroluiniin
iyilestirilmesine  yardimar  olacaktir. Egitimli
ebeveynler, profesyonel gozetim altinda, kreslerde,
okullarda veya diger toplum bazli programlarda
-bu kurumlara giden cocuklarin ebeveynleri veya
velileri tarafindan izin verilmesi kosuluyla- cocuklar

muayene edebilirler.
ILAC ENDUSTRISI

illac  endiistrisi, bilimsel  kamta  dayali

uygulama toksikolojik

ve ekotoksikolojik riski dusuk, bitlere karsi etkili

prosedurlerini  gosteren,
drinleri satisa sunmalidir. Ureticiler, 6zellikle yeni
kimyasal bilesikler iceren fiziksel olarak etkili ve daha
az direnc gorulen pedikilositleri piyasaya surmeyi

hedeflemelidirler. Ayrica sentetik kimyasal bilesikler
kullanma konusunda bazen isteksiz davranan Kkisiler
tarafindan bitki oziitlerine dayali Urunler genellikle
daha rahat kabul Sirketler,
formiilasyonlarindan ziyade daha etkili olan ve yanici

edilebilir. sampuan
olmayan formattaki losyon veya jel formiilasyonlan
(uygulama sirasinda suyla cok seyreltilmedikleri
bircok tedavide gozlendigi lizere) gelistirmelidirler.
Tedavi goren ve tedavi edilen kisi tarafindan
solunabilecekleri ve bu nedenle daha az guvenli
olduklan icin basincli sprey tarzi formilasyonlardan
kacimlmalidir.  Sirketler ayrica etkili ve gulvenli
repellentlerin ve bit taraklarinin yani sira sirkeleri
(ici  bos urunlerin

yumurta) gidermede etkili

gelistirilmesini de arastirmalidirlar.  Ureticiler,
urlinlerinin hem etkinligi hem de giivenligi hakkinda

destekleyici veriler yayinlamalidirlar.
GENEL ONERILER

Bas Biti Enfestasyonunun Tanisi

Bas biti enfestasyonu tanisi, kisinin sacli derisinde
canli bir bit bulunmasina dayanmalidir (5). ince
disli bir tespit taragi, bas biti icin numune almanin
etkinligini arttinr (42-44).
taramadan veya muayeneden daha etkili bir tam

Islak taramanin kuru

prosediirii oldugu kanitlanmistir (45).
‘Sirke  (nit)’
ifade etmelidir (46). Yumurtadan cikmamis olan

terimi  bos yumurta kabugunu
embriyo henuz canli ve hala gelismekte olabilir veya
dollenmedigi icin canli olmayabilir veya yaralanma,
genetik anomali veya tedavi sonucu o6lmus olabilir.
Yeterli bir buyutec ve tecriibeye sahip olmadikca,
herhangi bir yumurtamin canliigi hakkinda yorum
yapmak veya sactaki herhangi bir nesnenin bit
yumurtasi oldugu sonucuna varmak hem pratik hem
de mantikli degildir.

Canli bir bit yoksa, bit yumurtasi (sirkeler) oldugu
varsayilan nesnelerin bulunmasi, kiside aktif bir bit
enfestasyonu oldugu sonucuna varmak icin yeterli bir
kamt degildir. israil’de 15.000’den fazla cocugun bit
tarag ile muayenesi, cocuklarin %11-19’unun canli
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bit ve yumurtalarla, diger %22-30’unun ise yalnizca
sirkelerle enfeste oldugunu ortaya koymustur (10).
Cocuklarin yaklasik %80’inde daha once gecirilmis
bir bitlenmenin belirtisi olarak kafa derisinden 2-5
cm uzaklikta sirkeler bulunmaktaydi ki bu da son 2-5
ay icinde basariyla tedavi edilen enfestasyonlarin
kanmitiydh (16). Bu veriler dogrultusunda bas biti
enfestasyonu tanist yalmzca sirkelerin varligina
dayandiginda, lc¢ cocuktan biri yanlis bir sekilde
enfeste olarak nitelendirilebilir ve detayli bir

inceleme yapilmaksizin tedavi icin eve gonderilebilir.

Oli yumurtalan ve bos yumurta kabuklarim

pedikilositlerle tedavi etmek gereksizdir ve
pedikulosit tedavisi sactaki sirkeleri ortadan
kaldiramaz. Bu nedenle, sirkelerin devam eden

varlig ne tedavi basarisizligi olarak yorumlanmali ne
de tedavinin surdurilmesinin temeli olmalidir.

Geleneksel olarak, bircok saglik calisam ve
ebeveyn, “giivenlik” amaciyla hata yapmayr ve
devam eden tedavilerini yalmzca sirke varligina
dayandirmayi savunmaktadir. Bu tur bir mantik siklikla
tekrarlanan tedavilere ve (hatayla) tedavilerin etkisiz

oldugu sonucuna varilmasina yol agmaktadir.

ABD’de yapilan bir calismada, incelenen okul
cocuklarinin %1,6’sinda bit, %3,6’sinda bit olmaksizin
sirke/yumurta vardi. Baslangicta yalmzca sirke ve
yumurtalarla (ancak canli bitleri olmayan) basvuran
cocuklar 14 giin sonra yeniden incelendiginde,
yalnizca %21’inde canli bitler bulundu (47). Sirkelerin
bulunmasi eski bir enfestasyonu isaret ediyor olabilir,
buna karsin, mevcut veya gelecekte bulasacak bir bit

enfestasyonunu ongoremez.

Canli bitler saptanmamasi halinde, cocuk enfeste
olarak kabul edilmemeli ve bu bulgulara dayanarak
tedavi edilmemeli veya herhangi bir aktiviteden
kisitlanmamalidir. Sadece yumurta ile basvuran
cocuklar her ihtimale karsi sonraki giin ve haftalarda
tekrar muayene edilmelidir. Bu incelemeler sirasinda
canli bir bit bulunursa, bu cocugun sacindaki canli
bir yumurtadan tiiremis olabilecegi gibi aktif bir bit

enfestasyonu olan baska bir kisiyle yakin temasindan
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da edinilmis olabilir.
Bit Arastirma Yontemleri

Bas biti, sacin dogrudan gorsel muayenesi ile
saptanabilir. Sac, el, tarak ve baska aletler yardimiyla
ayrilabilir. Kucuk boyutlan ve enfestasyonun sadece
birka¢ bitten olusma egilimi nedeniyle, dogrudan
gorsel muayeneye (taramadan) giivenmek, genellikle
aktif enfestasyonu gézden kacirmak demektir. israil’de
enfeste olan cocuklarin %78’inin sacli derisinde 10’dan
az bit, %18.7’sinde 11-20 bit ve sadece %3.3’lnde
20’den fazla bit bulunmustur (16).
zamanda kafa derisindeki bitlerin cogu nimflerdir (48),

Herhangi bir

1-2 mm uzunlugundaki boyutlar nedeniyle bliyiitec
yardimi olmadan onlarn gormek daha zordur. Ayrica,
muayene eden kisi tarak yerine saca bakmaya daha
fazla zaman harcadigindan, dogrudan gozle muayenede
tarakla muayeneye gore sadece sirkesi olan cocuklarin
ylizdesinin daha vyiiksek oldugu goriilmektedir. Bu
nedenle, yanlis pozitif bir enfestasyonu teshis etme
sansi, elle muayene edildiginde daha yiiksektir ve
muayene eden kisi sirke bulma konusunda deneyimliyse
bu oran daha da fazladr.

Bir bit veya sirke tarag, bitleri ve yumurtalarin
sactan etkin bir sekilde “filtreleyerek” teshis sirecini
onemli olcude kolaylastirir. Kuru sacta kullanilan bit
taraginin elle muayeneye gore 4-5 kat daha etkili
ve iki kat daha hizli oldugu bildirilmistir (43-44).
Bit taragi ile 10-20 kez taramanin bitin tespitinde
yeterince etkili oldugu kabul edilmektedir (49,50).

Buna karsin kuru tarama, butilin ¢ocuklar icin ne
pratik ne de etkili bir aractir. Uzun, kivircik, afro
veya orgill saclarda taraklar zorlamir. Bu, taragin
kullanimini engeller ve cocuga rahatsizlik verebilir.
Sac1 1slatma, sac kremi uygulama ve ardindan
normal bir tarak veya firca kullanarak dolasikliklar
acma islemi, sac1 duzlestirmek ve taranmasim
kolaylastirmak icin kullamlabilir (45,51). Uzun ve
kivircik/afro saclarda bitlerin tespiti daha zor oldugu

icin, muayene daha uzun surmelidir.

Okulda Teshis
Gereken Onlemler

Konulduktan Sonra Alinmasi



Bitli cocuklar, ebeveynlerine cocugun muayene
edilmesini ve gerekirse hemen (6rnegin aynmi giin)
tedavi edilmesini oneren bir mektupla, giin sonunda
eve gonderilmelidir. Enfestasyon muhtemelen birkac
glin hatta haftalardir devam ediyor olabildiginden,
bit veya sirke varligi nedeniyle cocuklarin okuldan
uzaklastirilmasi onerilmemektedir. Ebeveynlere, farkl
tedavi secenekleri konusunda aciklamalar sunan, hangi
pedikilositlerin veya diger tedavi yontemleriyle en iyi
sonucu nasil alacag gibi konularda sorular bulunmasi
durumunda kime danisabilecegini belirten bir brosir
verilmelidir. Ebeveynlerden ilk tedavi seansinin ne
zaman yapildigi, gerekirse ardisik seanslarin ne zaman
yapilacagi ve hangi iriiniin kullamldigr ile ilgili bir
anket doldurmalan istenebilir. Cocuklarin ertesi giin
okula dénmelerine izin verilmelidir. ideal olarak, okul
hemsiresi donuste ve mektubun gonderilmesinden
sonraki 10. giinde bitleri kontrol edebilir ve tedavi
basarili olana kadar takip muayeneleri yapabilir.

Tedavi
Pedikiilositlerle tedavi

Sadece saglik otoriteleri tarafindan ozel olarak

onaylanmis bit tedavisi Urinleri kullanilmalidir.
Kullamim talimatlar dikkatlice okunmali ve takip
edilmelidir. Tedaviye baslangic zamanini not etmek ve
sac1 talimatlarda belirtilen tam siire boyunca tedavi

etmek ozellikle onemlidir.

Ailenin bir (yesinin enfeste oldugunun tespit
edilmesi durumunda, diger tim aile liyeleri kapsamli
sekilde muayene edilmeli, ancak sadece enfeste
olanlar tedavi edilmelidir. Bu tedaviler mimkinse ayni
glin ve ayn1 anda yapilmalidir. Tek seferde uygulanan
urinler icin, tedavi edilen kisiler 1. giin ve 10. giinde
tekrar muayene edilmelidir.
urunler icin, tedavi edilen kisiler son tedaviden bir

iki turda uygulanan

glin sonra tekrar incelenmelidir (genellikle 7. giin ila
10. guin arasinda gerceklesir).

Canli bit bulunmamas1 halinde, saclarda sirkeler
hala gorilse de tedavi basarili sayilabilir. Sonucu
dogrulamak ve kafa derisinde hayatta kalan birkag
biti bulmamn zorlugu nedeniyle tedaviden 10 giin

sonra tekrar ek inceleme onerilir. Canli bitler hala
mevcutsa tedaviye devam edilmelidir, ancak farkli
bir etken madde veya oldiirme mekanizmasina sahip
bir bit onleyici ilac kullamlmalidir (22,27). Bitler,
konaktan uzakta nadiren bir giin kadar hayatta
kalabilir (Mumcuoglu, kisisel gozlem). Bu nedenle,
yatak
takimi, tarak ve fircalar, en az iki gun kullanilmadan

enfekte bireyle temas eden giysi, havlu,
birakilarak veya en az 50°C’de 30 dakika yikanarak
veya kurutularak bitlerden arindinlabilir (52).

Bit tarag ile tedavi

Bit taraginin sistematik olarak 10 giin boyunca

kullanimi, bu sirada yumurtadaki bit embriyosu
gelisimini tamamladig1 icin enfestasyonu sagaltabilir.
ister teshis isterse tedavi amacli olsun hem 1slak
tarama hem de bitleri saptamanin dogru uygulanmasi
icin egitime gereksinim vardir. Bu uygulama sampuan
ve sa¢c kremi ile ozel sac yikama talimatlan, ozel
taraklar ve 0zel tarama prosedirleri kullanilarak 0.,

4., 8. ve 12. gunlerde taramay1 kapsar (30).
Sicak hava ile tedavi

etkili
saglayabilir.

Kimyasal urunler

enfestasyonu

olmayan bas biti

tedavisi Sicak hava
cihaziyla yapilan bir in vivo calismada, tedaviden
%80,1’1  ve

yumurtalarin %98,0’1 olmustir (49). Boyle bir cihaz

sonra yumurtadan c¢ikan bitlerin
hem egitimli operatorler hem de uygun egitim
materyalleri saglanan acemi kullanicilar tarafindan
verimli bir sekilde kullamlabilir (53). Cihaz, kafa
derisinin yanmasin1 veya sac¢in kavrulmasini onleyici
entegre giivenlik ozellikleri acisindan tasarlanmistir.
Bu guvenlik onlemleri, standart sac kurutma
makinelerinde, kivirma ve diizlestirme masalarinda
bulunmamaktadir.
Sirke/Yumurta ve Uzaklastiric1 Uriinler

Disi bit genellikle yumurtalarimi kafa derisine
yakin bir yere birakir ve onlar hizli sertlesen cimento
benzeri bir madde ile saca tutturur. Yaklasik bir
hafta (6-10 giin) sonra yavrular yumurta kabugunu
catlatarak disan cikar. 12 ginden eski herhangi bir

yumurta artik yumurta olmaktan cikmistir (ve bu
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nedenle bir sirkedir) veya olu bir embriyo icerir.
Her iki durumda da bunlar sadece kalintidir. Eski
bir enfestasyonu gosterirler, ancak mevcut bir
enfestasyona dair herhangi bir kanit saglamazlar.

Oli yumurtalar ve yumurta kabuklan (sirkeler)
en az 8 ay boyunca saca sikica bagli kalabilir. insan
sac1 dibinden ayda yaklasitk 1 cm uzar. Boylece
yapistinlmis olan sirke sa¢ uzadikca kafa derisinden
uzaklasir. Sirkeler kafa derisinden uzaklastikca daha
belirgin hale gelir. Koyu saclarin sagladig1 kontrast,
tespit edilme olasiigint arttirir. Son tedaviden birkag
ay sonra “yumurta” saptanmasi, enfestasyonun yanlis
yorumlanmasina veya ‘yanlis pozitif teshise’ yol acar.
Genel olarak, kafa derisinden 1 cm’den daha uzakta
bulunan bit yumurtalarinin yasama olasiligi distiktiir,
ancak bazi arastirmacilar kafa derisinden daha uzakta
canli yumurtalar bulmuslardir.

Oli yumurtalar ve bos yumurta kabuklarnn daha
fazla bite yol acamayacagi veya bir enfestasyonu
siirdiiremeyecegi icin tedaviye katki saglamak
amaciyla onlar c¢ikarmaya gerek yoktur. Yine de
ol ve catlamis yumurtalarin varligi, bunlarin
onemsiz oldugunu degerlendiremeyen kisilerde kafa
kansikligina neden olabilir ve bu kalintilar baskalan
tarafindan estetik olarak hos karsilanmayabilir.
Baz1 okul yetkilileri, sacinda bu tiur kalintilar olan
cocuklarin uzaklastinlmas1 veya baska bir sekilde
damgalanmasina sebep olan asir kisitlayici politikalar
uygulamaya devam etmektedirler.

Yumurtalan ve sirkeleri mekanik olarak cikarmak
zaman alic1 ve zor olabilir. Saclar su, sampuan veya
sa¢ kremi ile 1slatmak, saci ve tarag kayganlastirr
ve boylece tarama islemini kolaylastinr. Ureticiler
tarafindan bazi formile edilmis drtnlerin yumurtalan
veya yumurtalari saca yapistiran yapistiriciyr ¢ézdiigi
iddia edilse de bu iddialarn destekleyecek veriler
yetersizdir.
bitleri

ortadan kaldirmak ve yerlesmelerini onlemek icin

Baz1 topluluklarda, (ve yumurtalarini)
cocugun saclan kisa kesilebilir veya sac derisi tiras
edilebilir. Bu yontemlerin kisa vadede ve muhtemelen

sadece birkac glin kadar kisa bir siire icin etkisi olsa
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da daha kotusu gereksiz ve yararsiz bir utanc ve
damgalama durumu ile sonuclanabilir.

ilac Tedavisi

biti tedavisinde kullanilacak
herhangi bir formulasyon uruni, bu 6zel kullanim icin

Bir kisinin bas

ulusal saglik otoritesi tarafindan gozden gecirilmis
ve onaylanmis olmali, ayrica urun etiketi ile tutarl
bir sekilde uygulanmalidir. Insanlara bu siirecten
gecmemis baska hicbir insektisit, pestisit veya
kimyasal madde uygulanmamalidir. Toksik ve yanici
yapilarn nedeniyle petrokimyasal yakitlar (benzin,
gazyagi, parafin yagi ve dizel gibi) asla bit tedavisinde
kullanilmamalidir.

Bit onleyici tedaviler, yalnizca canli bitler mevcut
oldugunda uygulanmalidir. Profilaktik, onleyici veya
olas1 tedaviler icin kullanimlari uygun degildir. Tekrar
tekrar kullanildiginda muhtemel yan etkileri ortaya
cikacagr icin kacimlmalidir ve bu ayrica hizli bir
pedikulosit direnci gelisimine de yol acabilir. Bas biti,
bir kisinin kafa derisinden ayrildiginda neredeyse her
zaman yaklasik bir giin icinde dogal olarak 6ldiigiinden,
cansiz objelere (6rnegin giysiler, mobilyalar, halilar
veya arabanin veya evin i¢i) pestisit uygulanmasinin
hicbir gerekcesi yoktur. Antibiyotikler, bas bitinin
onlenmesi veya kontrolu icin etiketlenmemis veya
onaylanmamistir ve bu amacla kullanmilmamalidir.

Profilaksi

Diizenli incelemeler

Bit tarag olsun ya da olmasin, ¢ocugun sag
derisinin periyodik muayeneleri, bitlerin varligini,
eriskinler ve yumurtalann cok daha fazla sayiya
ulasmadan once ortaya cikarabilir. Bitleri hizli ve
etkili bir sekilde kontrol altina almak, boylece diger
kisilerin maruz kalma sansin1 azaltabilir.

Repellentler

Biberiye, sitronella ve piperonal gibi

yaglar, viicut bitlerinin laboratuvar kolonilerine karsi

ucucu

repellent (kovucu/uzaklastirict) olarak test edilmistir
(54). Plasebo kontrollii bir klinik calismada, sitronella
formulasyonunun cocuklarin baslarina topikal olarak
uygulandiginda bit kovucu olarak etkin oldugu



gosterilmistir (37).
Diger koruyucu onlemler

Dogrudan kafa kafaya temas, bas biti ile enfeste
bir kisiden enfeste olmayan bir kisiye bit bulasinin acik
arayla en olas1 yoludur. Simf zeminleri, sa¢ fircalan
ve sapkalar, bitlerin tasinmasi veya paylasilmasi icin
bir bulas araci olarak epidemiyolojik oneme sahip
degildir. Cansiz bir objede bulunan canli bir bas biti
veya yumurtasinin baska bir kisiyi enfekte etme
olasiligi son derece duisiiktiir (54-56).

“NO-NIT (SIRKEYE GECIT YOK)” POLITIKASI

“No-nit” politikasi, canli, 6l veya bos (yumurtadan
¢ikmis) herhangi bir yumurtanin o cocuk veya diger
cocuklar icin bir risk isareti oldugunu varsayar. Bu
politika (Halen ABD, Kanada ve Avustralya’nin bazi
bolgelerinde yaygindir), enfeste bir bireyin sacindaki
tim bitler, yumurtalar ve sirkeler temizlenene kadar
cocugun okuldan, kamptan veya cocuk bakim evi gibi
ortamlardan uzaklastirnlmasin gerektirir.

“No-nit” politikasi, ebeveynlerin, cocuklarinin sac
derisindeki her sirkeyi (veya genellikle bit yumurtasi
diger
gerektirir. Bu yaklasim, saatler boyunca ve sikic1 bir

ile kanstinlan kalintilar1)  temizlemesini

sekilde sirke toplamaya, pedikilositlerle tekrarlanan
tedavilere, cocugun okuldan uzaklastirilmasina ve

TESEKKUR

muhtemelen de en az bir ebeveynin ise gidememesine
neden olabilir. Bu haksiz siire¢, cocuga gereginden
fazla sikint1 verebilir ve cocuk ile ebeveyn arasindaki
anlasmazlig1 besleyebilir. Sirke temizleme siireci
ile hedefe ulasilmasi oldukca zordur. Tum gorunur
sirkeler saclardan cikanlsa bile, birkac tanesi sakli
kalabilir. Bitlerin ve yumurtalarnin sayisi azaldikca,
kalanlar bulmak daha zor ve zaman alic1 olacaktir
(samanlikta igne arama hikayesi). Cocuklarin bir
kamptan, anaokulundan veya okuldan uzaklastirilmasi
tibbi veya halk sagligi acisindan deger tasimadigr gibi
cocugun ozglivenine zarar verebilir ve ebeveynlerine
gereksiz yukler getirebilir (57).

“No-nit” politikasinin etkinligi, farkli branslardan
(5,47,58,59)
Merkezi, Amerikan Pediatri Akademisi ve Ulusal Okul

bilim insanlarn ile Hastalik Kontrol
HemsireleriBirligi de dahil olmak lizere cesitli kurumlar
tarafindan sorgulanmistir. Avustralya’da, Ulusal Saglik
ve Tibbi Arastirma Konseyi’nin okuldan uzaklastirmay1
zorunlu kilan Bulasic1 Hastaliklar Yonergeleri, bas biti
haric tutulacak sekilde degistirilmistir (5). Ayrica,
zorunlu dislama politikalarinin bitlerin bulasmasim
azaltmada etkili oldugunu gosteren hicbir ikna
edici veri yoktur. Bu nedenle, “no-nit” politikasi
adaletsizdir, kamta dayali bilimden ziyade yanlis
inamslara dayanmaktadir ve surdurilmemelidir.

Bu belgenin elestirel incelemesinde katkisi bulunan asagidaki bilim insanlarina tesekkiir etmek istiyoruz: Mr. lan F.
Burgess (Insect Research & Development Limited, Cambridge, UK), Dr. Sarah E. Bush (Department of Biology, University of
Utah, Salt Lake City, UT, USA), ve Ms. Katie Shepherd (The Shepherd Institute for Lice Solutions, West Palm Beach, FL, USA).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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How to detect SARS-CoV-2: A brief review about
molecular diagnosis techniques
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ABSTRACT

Anew type of coronavirus (SARS-CoV-2) was detected
in patients with acute respiratory disease in 2019.
SARS-CoV-2 is a virus that can cause fever, dry cough,
shortness of breath, anorexia, fatigue and sore throat,
which can be transmitted through respiration and has
started to spread around the world and has become
a global problem. The disease caused by SARS-COV-2
has been named Coronavirus Disease 2019 (Covid-19)
by the World Health Organization (WHO). According to
the WHO, Covid-19 is a pandemic and it is stated that
humanity has not experienced such an epidemic in the
last hundred years. The coronavirus originated from
bats and was transmitted to human through unknown
animals in Wuhan province of China in December 2019.
On January 2021, 96.658.420 confirmed cases and
2.092.062 deaths have occurred in the world. There
is a growing need in the detection of SARS-CoV-2. A
number of problems and difficulties are observed in the
diagnosis and treatment of Covid-19. Chest tomography
and molecular tests are used to detect SARS-CoV-2.
The molecular techniques used are PCR-based and non-
PCR-based methods. Usually detection of SARS-CoV-2 is
based on PCR, but isothermal nucleic acid amplification

tests have also been promising alternatives. Currently,

OZET

Yeni tip koronaviris (SARS-CoV-2) 2019 yilinda akut
solunum yolu hastaligi olan hastalarda tespit edilmistir.
SARS-CoV-2’nin sebep oldugu en 6nemli semptomlar;
ates, kuru oksiiriik, nefes darlig1, istahsizlik, yorgunluk
ve bogaz agrisidir. Solunum yoluyla bulasabilen ve tiim
diinyaya yayilmaya baslayan bu viriis kiiresel bir sorun
haline gelmistir. Bu virlisin sebep oldugu hastaliga
Diinya Saglik Orgiitii (DSO) tarafindan Covid-19 ad
verilmistir. DSO’ye gére Covid-19 bir pandemidir ve
insanligin son yiiz yildir boyle bir salgin yasamadig
belirtilmistir. Yarasalardan koken alan bu viriis Aralik
2019’da Cin’in Wuhan eyaletinde insana bulasmistir.
Bu virusten kaynakli 2021 Ocak’ta, tum diinyada
96,658,420 onaylanmis vaka ve 2,092,062 olim
meydana gelmistir. Bu durum ise, bu virlsiin tespit
edilebilmesinin onemini her gecen giin arttirmaktadir.
SARS-CoV-2’nin tam ve tedavisinde birtakim sorunlar
ve zorluklar gozlenmektedir. Bu hastaligi tespit
edebilmek icin klinik olarak gogiis tomografisi, rontgen
ve molekiler testler kullanmlmaktadir. Kullanilan
molekiiler teknikler, PCR tabanli ve PCR tabanli olmayan
yontemlerdir. Genellikle SARS-CoV-2’nin tespiti PCR
yontemine dayanmaktadir, ancak izotermal niikleik asit

amplifikasyon testleri de bu tiir enfeksiyonlarin tanisi
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gRT-PCR is a golden assay and it is widely used although
many alternative assays have been developed for recent
years. The current testing capacity and availability can
not meet the unprecedented global demands for rapid,
reliable and widely accessible molecular diagnosis. In
addition, there is a need for a comprehensive strategy
compare the molecular techniques used in the field.
Since in this review we aim to give a summary of

molecular diagnosis techniques to detect Covid 19.

Anahtar Covid-19,
techniques, pandemia, PCR, SARS-COV-2

Kelimeler: molecular

icin umut verici alternatifler olmustur. Mevcut tam
secenekleri arasinda, gRT-PCR testinin kullanimi altin
standart bir test olarak dustinilmektedir. Ancak bu
yontemin de test kapasitesi ve kullanmlabilirligi, hizli,
glivenilir ve yaygin olarak erisilebilir molekiler tan icin
kiiresel talepleri karsilayamamaktadir. Bu derlemede,
SARS-CoV-2 virusinin hizli tespiti ve kolay teshisi
icin molekuler tami tekniklerinin kullanimina dair bir

calisma sunulmustur.

Key  Words: Covid-19, molekiler

pandemi, PCR, SARS-COV-2

teknikler,

INTRODUCTION

In this review we aim to evaluate the several
molecular techniques to detect SARS-CoV-2 with
limitations and predominances such as RT PCR,
immunoassay techniques for antibody detections. But
as we all know from the current status in the world
that the most commonly used laboratory detection
method for the clinical diagnosis of SARS-CoV-2 is
real-time reverse transcriptase polymerase chain
reaction (RT-PCR).

What is Covid-19?

Coronaviruses are a large family of viruses,
and certain types of this family pose a threat to
human health. Orthocoronavirinae,
coronaviruses, consists of 4 genera: Alphacoronavirus,
Betacoronavirus,

subfamily of
Gammacoronavirus and

Deltacoronavirus (1). a and B coronaviruses
usually infect mammals and human while Y and 6
coronaviruses infect birds (2).

SARS-CoV-2 belongs to B coronaviruses (2).
The first human coronavirus belonging to the
Coronoviridae family,

severe acute respiratory
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syndrome coronavirus, was identified in 2003. So far,
the identified human corona viruses are: HCoV-229E,
HCoV-HKU1, HCoV-0C43, HCoV, NL63, Severe acute
respiratory syndrome coronavirus (SARS-CoV), Middle
East Respiratory Syndrome Coronavirus (MERS-CoV),
Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-Cov-2). Among these, SARS-CoV, MERS-Covand
SARS-CoV-2 caused pandemics (3, 4). SARS-CoV-2 is
associated with SARS-CoV and MERS-CoV (5). Although
the mortality rate is higher in SARS (about 10%) and
MERS (about 40%), the spread of SARS-CoV-2 is much
higher compared to predecessors (6). The disease
caused by SARS-CoV-2 has been named Coronavirus
Disease 2019 (Covid-19) by the WHO (3, 4). According
to the World Health Organization (WHO), Covid-19 is
a pandemic and it is stated that humanity has not
experienced such an epidemic in the last 100 years
(7).

SARS-CoV-2 originated from bats
transmitted to human through unknown animals

and was

in Wuhan province of China in December 2019 (1).
The chronology related to the spread of Covid-19 is
presented in the Table 1.



Tablo 1. Covid-19 situation in worldwide

Date Case Reference
26 December 2019 First case in Wuhan Central Hospital 67

31 December 2019 Most of the cases occurred in the Huanan Seafood Market 1

1 January 2020 Seafood market was closed 1

7 January 2020 New type of coronavirus was isolated. 68

5 March 2020 96,000 cases have b.een reported in 87 countries. Number of cases has 1

started to increase in countries such as South Korea, Italy and Iran.
10 March 2020. In Turkey, the first cases were seen in Covid-19. 67
15 March 2020 SARS-CoV-2 has spread to 34 provinces and cities in China, the disease has 6

been reported in five continents and additionally 144 countries.

When the coronaviruses are examined with an
electron microscope, there are protrusions on the
surface with a crown appearance (Figure 1) (8). SARS-
CoV-2 is an enveloped positive-sense single-stranded
RNA viriis with diameter 50-200 nm (7).

The life cycle of SARS-CoV-2 begins with the
binding of the S protein on the virus to the ACE2
receptor. After binding to the receptor, S protein
undergoes conformational change. Viral membrane

fusion towards the cell membrane is facilitated
and the SARS-CoV-2 RNA is sent into the cell. RNA is
translated with viral replicas, pp1a and pp1ab. The
product obtained is then cut with viral proteinases.
Polymerases produce subgenomic mRNAs, then they
are translated into viral proteins. Viral proteins and
RNA combine in ER and golgi apparatus. They are
released out of the cell by vesicles (Figure 2) (9).

Figure 1. SARS-CoV-2 morphology (8).
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Figure 2. The life cycle of SARS-CoV-2 (7).

it has four branches;
(NP), (SP),
envelope protein (EP) and membrane protein (MP)
(Figure 3) (7).

SP is considered as an important target for
SARS-CoV-2
infects human respiratory epithelial cells through the

Structurally, protein

nucleocapsid protein spike protein

neutralizing antibodies and vaccines.

ACE2 receptor (10). SP protein plays a central role in
the transmission of SARS-CoV-2. SP is a glycoprotein
consisting of two subunits, S1 and S2. The SP is the
main target for neutralizing antibodies and vaccines.
S1 has the receptor binding domain (RBD) responsible
for recognising and binding by the host cell receptor
ACE2. The receptor binding domain consists of 424 to
494 amino acids. This domain connects with ACE2. S
protein has two cleavage regions, at arginine R667
and R797. Proteases such as cathepsin L, trypsin,
and elastase can disrupt this region. This cleavage
in S protein is important for binding to ACE2 and
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membrane fusion. The S2 subunit contains the
essential components for membrane fusion (7, 11).
Changes in S protein cause host coronavirus diversity
(10).

NP is a phosphoprotein and it forms a nucleocapsid
which can be detected in serum samples (7). It plays
a role in the replication of viral RNA and cellular
response as a host for the infection. In some species,
the N protein increases the production of virus-like
particules (5).

EP is the smallest main protein that plays a role
in pathogenesis (7). While EP is expressed abundantly
during replication, it is expressed in a small part
of the virion envelope. EP protein is localized in
the ER, Golgi apparatus and ER-Golgi apparataus
intermediate compartments. The EP is associated
with the M protein, contributing to the viral order,
promoting the release of virions with the hydrophobic

transmembrane domain (10).



Enveiope (E)

SIRNA
(+ sense, - 3000 o length)

Figure 3. The Structure of SARS-CoV-2 virus and ACE2 protein (7).

MP is the most abundant protein in the SARS-CoV-2
structure (7) and have a central role in the assembly
of cell membranes to form new viris particles. SARS-
CoV, SARS-CoV-2, MERS-CoV M proteins are located
around the Golgi apparatus. Studies have shown that
MP plays a role in excluding some host membrane
proteins from the viral envelope (10).

SARS-CoV-2  contains  ~30,000
The genome encodes 27 proteins containing RNA-
dependent-RNA polymerase (RdRP) and E, M, N, S
proteins (Figure 4). RdRP plays an important role
in viral replication, involves in maintaining genome

nucleotides.

(5

integrity and is one of the main targets in anti-SARS
treatments. The SARS-CoV-2 RdRP gene has been
shown to be highly similar to the bat coronavirus,
RaTG13 RdRP gene (8, 12). 5’-noncoding region and
an ORF1a/b-coding region are the other parts in the
genome. Polyprotein encoded from the ORF1a/b
region can be cut with proteinases to generate RdRP
and helicase, which are involved in viris replication,
transcription and translation (2). SARS-CoV-2 mutates
very quickly as there are deficiencies in the error
correction mechanisms (13, 14).

Odlln ', EM N

Figure 4. SARS-CoV-2 genome (15).
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The Detection of SARS-CoV-2

The important issue in the diagnosis of SARS-
CoV-2 is to take samples from the patient properly
and quickly. It is recommended to collect and test
sputum/bronchoalveolar lavage fluid samples (BAL)
for the detection of SARS-CoV-2 (16).

Wang et al. conducted a study using different
types of clinical samples for the detection of SARS-
CoV-2. In this study, nasopharyngeal swab samples
were used to confirm clinical diagnosis. The lower
respiratory tract samples have been tested positive
for the virus. They showed that SARS-Cov-2 samples
were found 32% in oropharyngeal swab samples and
63% in nasal swab samples. In addition, virus was
also detected in fecal samples. This suggests that
the disease may be systemic (17). Wolfel et al.
noted that the virus was easily isolated from throat
and lung samples, but was not isolated from fecal
samples despite high virus RNA concentration (18).
Tang et al. reported that the viral load was high in
the upper and lower respiratory tract in the early
stages of the disease. They suggested that the use
of nasopharyngeal and oropharyngeal swab samples
would be more appropriate. Anal and blood samples
were positive for the virus in the late stage of the
disease. Therefore, they claim that the disease can
transmit from the oral route to the fecal route (19).

The symptoms observed in Covid-19 patients are
similar too the respiratory diseases. Therefore, they
are not specific and cannot be used for diagnosis.
According to the general definitions of National
and International Health Autorities (NIH), the most
common symptoms of Covid-19 are fever, cough, sore
throat, general weakness and muscular pain. The
incubation period of this disease is on average 2-14
days.

In this review we aim to evaluate the detection
techniques of SARS-CoV-2 infection categorized as
clinical findings and subsequent laboratory tests.

The Clinical Findings of the Covid-19 Patients

Covid-19 is a respiratory disease and clinicians

Turk Hij Den Biyol Derg

can use chest imaging or X ray techniques to diagnose
people who have Covid-19 symptoms, while awaiting
RT-PCR results or when RT-PCR results are negative,
and the person still has Covid-19 symptoms. Chest
tomography (CT) and X-ray techniques are used to
diagnose. (3, 8).

So people need to know quickly whether they
are infected of SARS-CoV-2 or not because of this
suspection appropriate treatment and self-isolating
are more crucial to inform close contacts.

Chest Tomography

Chest Tomography (CT) is an imaging method used
to detect a number of chest diseases (20). Abnormal
CT scans are used to detect SARS-CoV-2 in patients
with negative molecular diagnosis. CT imaging shows
infiltrates, ground-glass opacities and subsegmental
consolidation (1). CT gives crucial information about
the stages and severity of the disease.

Molecular techniques such as quantitative Real
Time PCR (qRT-PCR) and Isothermal amplification
methods are carried out as an alternative or
combinatory approach to CT scan (5).

Tomography and X ray Techniques

X-rays or scans produce an image of the organs
and structures in the chest. X-rays radiography use
radiation to produce a 2-D image by a radiographer.
Computed tomography (CT) scans use a computer to
merge 2-D X-ray images to convert them into a 3-D
image. This techniques require highly specialised
equipment by a specialist radiographer.

Subsequent Laboratory Tests

a) qRT-PCR

The diagnosis of SARS-CoV-2 is confirmed by
detection of viral RNA. Generally, high purity RNA is
isolated by commercially available kits. However, kits
are expensive and prolong analysis time. Eliminating
the RNA isolation step can increase laboratory
efficiency and reduce test costand time (21).

Marzinotto et al. have developed a method

to bypass RNA isolation step in the detection.



They treated the SARS-CoV-2 RNA sample with
ProteinaseK and bypassed the RNA extraction step
by performing heating-cooling before amplification.
They demonstrated that higher amounts of viral RNA
were obtained compared to the commercially kits. In
addition, 100 pL of sample is sufficient to isolate RNA
with this method, while 200 pL of sample is required
in classical RNA isolation methods (21).

Won et al. isolated RNA from the pharyngeal
swab samples with TRIzol™ and then detected them
by PCR. This method used for reducing the cost and
provided a biosafety advantage. TRIzol™ inactivated
viral particles in infectious samples and reduced
biosafety measures (22).

Smyrlaki et al. eliminated the RNA extraction
step by lysing the samples with detergent and heat
inactivating. As a result, they stated that SARS-CoV-2
detection can be performed using simpler protocols
with out the use of extraction kits (23).

A protocol that does not require RNA extraction
and lasts only 5 minutes was developed by Ladha
et al. They proposed a method of single-step and
column-free RNA isolation. They suggested that this
method is applicable to the SARS-CoV-2 RT-gPCR test
protocol. In the study, the solutions were used to lyse
the virus and QuickExtractTM DNA Extraction Solution
(Lucigen, US) demonstrated similar results as the FDA
approved RNA extraction kits (24).

In brief, the protocols without RNA extraction can
provide cost benefits, reduce the time in lab, increase
the number of test.
has

Polymerase Chain Reaction (PCR) high

sensitivity and identifying viral
infections (3,8). Quantitative Real-time reverse
transcriptase PCR (qRT-PCR) is a method used to

detect many viruses and gives opportunity for early

specificity in

diagnosis compared to conventional PCR methods (3).
gRT-PCR is currently regarded as the gold standart for
diagnosing in SARS-CoV-2 (25).

Since pandemia, many gRT-PCR kits have been
developed for SARS-CoV-2 detection in nasopharyngeal
swab samples, alveolar lavagefluid, sputum and blood

samples. This method is used in many fields such as
mMRNA expression studies, copy number measurements
in genomic and viral DNA/RNA and expression studies
(4, 26).

The main difference between gRT-PCR and
conventional PCR is quantification of nucleic acid
measurements (27). Since the conventional PCR
can only amplify the DNA up to 2000 nucleotides
but at the same time RT-PCR or gqPCR can amplify
DNA as well as quantify the amount of DNA as well.
Product measurement is performed in realtime using
fluorescent probes/dyes in qRT-PCR (28). Fluorescent
probes/dyes used in gqRT-PCR bind to the target region
and emit fluorescence during amplification. This
fluorescent signal is read by the instrument. There
are many different gqRT-PCR protocols used for SARS-
CoV-2, but not all of these protocols target the same
regions of the genome. Many protocols target the
conservative domain of N protein to obtain consistent
results.

It is stated that qRT-PCR can not detect SARS-
CoV-2in the early stages of infection and may produce
false negative results. Therefore, primer and probe
design are very important in gqRT-PCR. The primers
used in the PCR are single-stranded DNA molecules
that bind to specific regions in the genome during the
amplification process. The sensitivity and specificity
of the primers used in the detection of SARS-CoV-2
are very important. The higher the sensitivity of the
primers, the less viral RNA is required and the less
false negative rate decreases. After the design of the
primers and probes, the test conditions are optimized
(7, 15).

Van Elden et al. developed a qRT-PCR method
based on Tag-Man probe for the N gene and detected
coronavirus in only 28% of 261 clinic specimens with
patients suffering from a cold/pneumonia (28).

Corman et al. analyzed the viral genome sequence
of SARS-CoV-2 using a set of primers and probes. As a
result of the study, they identified three conserved
areas: RdRP gene located in the open reading frame
ORF1ab, E gene and N gene. It is stated that RdRP and
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E gene have higher sensitivity than N gene (29).

Chu et al analyzed samples using the primer
for the N and ORF1b genes, and they found that
the experiment for the N gene was 10 times more
sensitive than the ORF-1b gene for detecting positive
clinical samples (30).

A highly specific gRT-PCR experiment was
developed by Tib-MolBiol. And does not cross-react
with other coronaviruses. The Rd gene was used for
validation, while the E gene was used for screening
purposes (31).

Chan et al. developed three different qRT-PCR
tests targeting RdRp / Helicase (Hel), S and N genes.
Of these three tests, RdRp /Hel had the lowest
detection limit. TheRdRp / Hel test did not cross-
react with cell culture and other pathogenic viruses
in clinical samples. As a result of their study, they
claimed that the RdRp/Hel test may improve the
Covid-19 laboratory diagnosis (32).

Cepheid has developed an Xpert®Xpress SARS-
CoV-2 test on the gRT-PCR. The test targets the
N and E regions of the viral genome and results
with in 30 minutes. The test can be performed on
the nasopharyngeal, nasal, oropharyngeal swab
samples and nasal aspirates (33). The performance
of Xpert®Xpress SARS-CoV-2 test was evaluated with
clinical nasopharyngeal swab samples. The positive
agreement percentage (PPA) of the test was 97.8%,
and the negative agreement percentage (NPA) was
95.6% (34).

Lieberman et al tested 169 nasopharyngeal swab
samples which gRT-PCR which was performed on
ABI 7500 real-time PCR devices using N1, N2 and RP
primers. They compared their developed method with
other four tests on the market (Cepheid, DiaSorin,
HologicPanther and RocheCobas). Among these tests,
CepheidXpertXpress and their method found to be
the most sensitive (35).

The Rutgers Clinic Genomic Laboratory has
developed more practical gRT-PCR test (TagPath
Covid-19 Combo Kit) using saliva samples (36).

In additon, groups from some countries used the
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same regions in the diagnosis. China has developed
primers and probes targeting both the ORF1ab and
N gene. The University of Hong Kong proposed RT-
PCR for the N gene and the ORF1b test as a control
of this test. The Thai Ministry of Public Health
has suggested targeting the N gene. The National
Institute of Infectious Diseases of Japan proposed a
method that targets the ORFla and S gene by nested
RT-PCR method, and the S gene by RT-PCR. The U.S.
CDC has developed primers to target the N gene (25).
The studies performed in those institutions have not
avaliable yet.

However, gRT-PCR method is applicable with high
cost materials longer reaction times, with high-tech
laboratory equipments. Therefore, shorter analysis
times, easily applicable and inexpensive costs will
be an important step in combating SARS-CoV-2.
Therefore, isoothermal nucleic acid amplification
technique is also a promising approach for SARS-
CoV-2 detection. The processing time of this method
is shorter and it doesn’t require a thermocycler
(3, 7). Non-PCR-based approaches are also another
alternative method to detect coronavirus RNA (3).

In our country, local real-time PCR kits have
been developed based on the protocols published by
international reference centers and it has been widely
used throughout the country (37). Another PCR kit at
national level is produced by Spinarayscientific (38).

The Sentebiolab Senteligo™  SARS-CoV-2
(COVID-19) Multiplex gPCR Detection Kit is an in
vitro national diagnostic test, based on real-time
polymerase chain reaction technology. It tests for
the presence or absence of ribonucleic acid (RNA)
of SARS-CoV-2 coronavirus, specifically, in lower
and upper respiratory tract samples from patients
suspected of SARS-CoV-2 viral infection (39).

Another application entitled with Respiratory
Pathogens Panel, stands out among the Real
Time PCR diagnostic kits produced by Anatolia
Geneworks under the brand “Bosphore”. This panel
is strategically important for detecting infections
whose symptoms are similar to each other and for



appropriate treatment. It is recommended by health
authorities that the possibilities of other respiratory
pathogens be evaluated for the patient to be tested
with suspicion of novel coronavirus. In the content
of Bosphore Respiratory Pathogens Panel Kits that
detects 33 viruses and bacteria from a single sample
of respiratory samples, Coronavirus 229E, Coronavirus
0C43, Coronavirus NL63 and Coronavirus HKU1 are
already included. (40).

b) Antibody Tests

SARS-CoV-2 antibody tests can detect whether
an individual has developed antibodies against SARS-
CoV-2 or not. The tests help identify people infected
with SARS-CoV-2 (38).

The antibody tests for SARS-CoV-2 detect the
presence of IgA, IgM, or 1gG antibodies produced by B
cells (41). Tests used to detect SARS-CoV-2 antibodies
are ELISA, neutralization tests and chemiluminescent
immunological tests. However, there is still no
standard method for detecting SARS-CoV-2 antibodies
(41).

The IgM and IgG response to SARS-CoV-2 can
occur 3-6 days after the onset of symptoms. Up to
three weeks almost all patients are seroconverted
and antibodies persist for at least two months, 1gG is
more persistent, but the exact duration of immunity
for both immunoglobulins is not yet known (42, 43).

Antibody tests significant advantages
compared to other methods due to the rapid test

offer

results and the ability to be performed outside the
laboratory (44).

It was first suggested by Zhu et al. That SARS-
CoV-2 can be detected by antibody tests (45). Bastos
et al. Performed a meta-analysis of approximately
40 trials to compare antibody tests with each
other. In this study, enzyme linked immunosorbent
assay (ELISA), lateral flow immunoassay (LFIA) and
chemiluminescent immunoassay (CLIA) methods were
compared. It has been reported that the method with
the highest sensitivity is CLIA and the method with
the lowest sensitivity is LFIA (46).

Antibody tests show which individuals are
immunized and what It should be used in parallel
with analyzes for nucleic acid detection to determine
the uptake. Frequent, large-scale serological testing
helps determine which part of the population may
be immune to SARS-CoV-2 and which individuals can

rejoin the workforce (47).
c) Antigen Tests

According to the time consuming and rate
availiability of SARS-CoV-2 detection, PCR tests
require hours or days to get results in a special
laboratory. But antigen tests can be revealed in about
15 minutes. Antibody testing determines whether
you had SARS-CoV-2 in the past and now have
antibodies against the virus (48)https://www.cdc.
gov/coronavirus/2019-ncov/lab/resources/antigen-
tests-guidelines.html.

Apart from the most widely used real time RT-PCR
analysis for the diagnosis of SARS-CoV-2, Isothermal
amplification, CRISPR and next generation sequencing
(NGS) analyzes are also used (49).

Isothermal amplification is an alternative method
that allows constant temperature amplification
and eliminates the need for thermal cycler (36). It
gives opportunity to investigate 2-3 regions using
4-6 primers will help us to increase the positivity
rate in lab diagnosis. Therefore, new techniques
were required other than RT-PCR (26). RT-PCR and/
or gRT-PCR methods are used to detect RNA viruses
(50). LAMP (Loop-Mediated Isothermal Amplification)
method is an isothermal nucleic acid amplification
with high efficiency (24). LAMP accelerates nucleic
acid amplification with both DNA polymerase
and 4 to 6 specific primers. In this technique,
reverse transcription and amplification are used
simultaneously (15, 31, 51,52,53). It is allowed to
read the amplification reaction with pH-dependent
For this reason, LAMP method
allows easy identification directly with color change
(50). Amplification becomes visible with the use
of magnesium pyrophosphate or fluorescent dyes.

color change (32).
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The method has high sensitivity and specificity and
is widely used for amplification of DNA and RNA.
Moreover, it is fast and cost effective. Therefore,
performing the LAMP test may work to reduce the
detection cost of the coronavirus (24). Even though
the background signal is low, optimizing primers and
In the RT-LAMP
method, four region-specific primer sets are required

reaction conditions take time (8).

to increase sensitivity. RT-LAMP is a promising
candidate for Covid-19 detection, as it required
sheating and visual inspection (36).

Thai et al. developed a reverse Transcription LAMP
(RT-LAMP) test that can be observed by real-time
measurement on a photometer to detect SARS-CoV-2.
RT-LAMP is an amplification method that reproduces
nucleic acid with high efficiency and speed with its
special design six primer set that recognizes eight
RT-LAMP
experiment showed 100 times more sensitivity than
RT-PCR. The sensitivity and specificity of the RT-LAMP
test were found to be 100% and 87%, respectively.

different sequences of the target region.

The test procedure was simple and amplification was
carried out at 63°C. The result was obtained in less
than 1 hour (53).

Yu et al. developed the Isothermal LAMP based
method for Covid-19 (iLACO) detecting the RNAorcDNA
of the SARS-CoV-2 virus by isothermal amplification of
LAMP and the duration is 20-30 minutes at 65°C. The
sensitivity of the method was found to be comparable
to the Tagman based gRT-PCR method. The method
is capable of detecting synthesized RNA equivalent
to 10 copies of SARS-CoV-2. Reaction time varies
between 15-40 minutes depending on virus load (49).

Zhang et al. detected SARS-CoV-2 purified on
cell lysis or RNA using loop-mediated isothermal
(LAMP) this
technique performed equally well to the RT-qPCR

amplification technique. Moreover,
test using RNA samples purified from respiratory
swabs collected from Covid-19 patients in Wuhan,
China. It has been determined that the primers used
in this study have higher detection capacity and can

detect several hundred copies (54).
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El-Tholoth et al. tested loop-mediated isothermal
amplification (Covid-19 LAMP) and two-stage
isothermal amplification (Covid-19 Penn-RAMP). Both
methods can detect colorimetric or fluorescence.
In that study, it was observed that Covid-19 LAMP
and Covid-19 RT-PCR showed equal performance.
When testing purified targets SARS-CoV-2 RAMP has
10 fold better sensitivity than the other techniques.
Similarly, 100 times better sensitivity than the other
techniques when testing rapidly prepared sample
mimics (4).

The ID Now- Covid-19 test developed by Abbott
can detect SARS-CoV-2 in 5 minutes. It performs
qualitative detection of RNA from the virus using
isothermal nucleic acid amplification technology.
According to the PCR experiments, the Abbott ID NOW
test had detection limits 10 to 100 times higher (55).
Recently, the test which is performedwith an easy-to-
use device has been approved by FDA EUA (7).

Nucleic acid sequence-based amplification
(NASBA) is an in vitro amplification process carried
out under isothermal conditions. It is a two-step
amplification process. The first step is denaturation
and the second step is amplification due to a
polymerase which is performed isothermally. This
technique has been developed as a multiplex process
called multiple real-time nucleic acid sequence-
based amplification (RT-NASBA). RT-NASBA has proven
to be 10-100 times more sensitive than Multiplex
RT-PCR (56). There are many kinds of literature to
examine the different diagnostic approaches used by
academic labs and clinicians to diagnose COVID-19
disease since the identification of SARS-CoV-2 till now
(57).

Chantratita et al. developed a test called NASBA.
An RT-LAMP test of SARS-CoV showed 100 times
more sensitivity than RT-PCR. NASBA-Beacon on the
NucliSens® EasyQ Analyzer was found 10 times more
sensitive than RT-PCR TagMan (ABI7000) and RT-PCR
based hybridization probe (LightCycler) (58).

In addition to these, digital pcr (dPCR) based
tests have been developed for the detection of SARS



- CoV - 2. In this technique, samples are portioned
under microliters and reproducible measurements are
made by measuring low DNA concentrations. dPCR is
used in detecting low copy number viruses in SARS-
CoV-2 detection, measuring viral load, monitoring
virus concentration, detection of viral mutations and
evaluation of anti-SARS-CoV-2 drugs (58,59,60).

The clustered regularly interspaced short
palindromic repeats (CRISPR)-Cas (CRISPR-associated
proteins) technology could be an effective approach
to target viral RNA. This system has applications in
humans against viral infections and is effective to
eliminate these infections. The CRISPR-Cas system
is under investigation so that SARS-CoV-2 can be
diagnosed quickly. It is thought that CRISPR-Cas-
based methods can diagnose SARS-CoV-2 infection
within a few hours. Besides its diagnostic capability,
the CRISPR-Cas system can also be useful in antiviral
therapy (61).

With next-generation sequencing, the sequence
of close to a million base pairs can be determined
in a single experiment. This method is also used in
the detection of viral strains. It provides very fast
detection of viruses. This method is also an efficient
technology that can be used in the detection of
SARS-CoV-2. The US Food and Drug Administration
(FDA) granted emergency use of Illumina for next-
generation sequencing (NGS) use in the detection
of SARS-CoV-2 in June. Next generation sequencing
methods are candidates for potential use for high-
volume screening processes (62).

Various  biomarkers, including lymphocyte
count, neutrophil-lymphocyte ratio, CRP, troponin
T, D-dimer, LDH, procalcitonin, IL-6, and ferritin,
are important in predicting disease progression and
mortality, although they are not defining markers in
the diagnosis of SARS-CoV-2. These laboratory tests
play a vital role in identifying patients at risk of
complications and guiding treatment interventions

(63,64).

Bilkent University’s National
(UNAM)
nanotechnology-based system. This system is an
optically based diagnostic and diagnostic system
that changes the color of the glow in the presence of

Nanotechnology

Research  Center has developed a

viruses, thus detecting viruses with high selectivity.
In this system, pathogens are detected with 99%
confidence with in 10 seconds by dynamically
receiving a fluorescent signal through a pathogen
detection chip developed specifically for a biosensor
device. Unlike the commonly used PCR tests, the
system is not based on sample replication, but on
detecting the presence or absence of the viris with
advanced optical methods (65). There is recently
another study is revelaed by Deniz et al about
Covid-19 patients enzyme levels who they suggest

some other approaches for this infection (66).

CONCLUSION

Covid-19 has a crucial rate on mortality which
becomes a pandemic that affects the whole world.
The most important step in responding to this
pandemic is early diagnosis. Laboratory techniques
are important to prevent the spread and infection
caused by the Covid-19 pandemic. To prevent the
infection caused by SARS-CoV-2 from spreading to
humans, it is important to use effective methods in
the diagnosis.

So far, many studies have been conducted to
develop better diagnostic tests for SARS-CoV-2. There
is currently no standard treatment option for this
disease, so it still poses a serious threat to the world.
Development of new diagnostic tests continues
globally. With the studies conducted, the genome
structure of the virus will be better elucidated
and much more effective methods will be used for
diagnosis and treatment. Consequently, there will
be more discussions and it will be presented more
different test methods occuring to detect SARS-CoV-2
in the near future.
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Turk Hijyen ve Deneysel Biyoloji Dergisi

Pandemi siireci kapsaminda biyolojik ve kimyasal silahlar ve
alinacak tedbirler

Ali Gilirkan ARSLAN'

, Ozlem BARIS?

OZET

Biyolojik saldir1 veya biyoterorizm; bir tarafin
politik, ideolojik, ekonomik vb. sebeplerle hastalik
etkeni biyolojik ajanlar kullanarak tim canlilarda
hastalik olusturmasi veya olumle sonuclandirmasidir.
Zehirli kullanildigr  ilkel
baslayarak 2001 yilinda ABD’ye

sporlarinin kullanilmasina kadar cok cesitli sekillerde

oklarin donemlerden

kars1  sarbon
biyolojik saldir1 diizenlenmistir. Kimyasal saldirilar
biyolojik saldirilar kadar kokli olmasa da eskiden
beri kullanilmakla birlikte asil tarih sahnesine ¢iktigi
donem 19. yilzyilda modern kimya endustrisinin
gelismesiyle olmustur. Ozellikle Dinya savaslarinin
cereyan ettigi donemde kimyasal saldirilar sonucunda
bircok insanin yaralanmasina, kalic1 hasara ve olime
sebep olmustur. Dogal salgin hastaliklarin sebep
olabilecegi pandemi ise bir etkenin veya hastaligin
cok genis bir alanda yayilmasidir. Bu yayilma ile
birlikte yayilma gosterilen bolgede panik, kargasa
ve kaos ortami olusur. Covid-19 pandemisine sebep
olan virlis en giincel ornektir. Yeni tip koronaviris,
Cin’in Wuhan kentinden cikarak once Cin’de yayilim
gostermeye baslams, sonrasinda iran, italya ile

birlikte Avrupa kitasina ve Amerika kitasiyla birlikte

ABSTRACT

Biological attack or bioterrorism is one of the sides
to cause disease or death in all living things by using
biological causative agents of disease due to reasons
such as political, ideological and economic. There
were many biological attacks from the primitive ages
when poisoned arrows were used to the use of anthrax
spores in 2001 against USA. Although chemical attacks
are not as deep-rooted as biological attacks, they have
been used for a long time, but the period when they
came to the stage of history was the 19th century with
the development of the modern chemical industry.
Chemical attacks caused injuries, permanent damage
and death to many people especially during the period
of World wars. The pandemic that can be caused by
natural epidemic diseases is the spread of a factor or
disease in a very wide area. With the spread of disease;
panic, unrest and chaos environment occurs in the
spreading area. Coronavirus (Covid-19), which causes
the current pandemic, is the most recent example.
Coronavirus out broke in Wuhan, China, and started to
spread in China first, and then Iran, and had an impact
on ltaly as well as European continent and around

the world with the American continent. It infected
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de diinya capinda etki gostermistir. Milyonlarca
insana bulasmis, yuzbinlerce kisi vefat etmis, kiresel
boyutta cevresel, sosyal, psikolojik ve ekonomik
sorunlara neden olmustur. Yakin tarihte influenzaya
bagli, birbirinden farkli pandemi siirecleri yasanmis,
milyonlarca insan vefat etmis olmasina ragmen
gerekli hazirliklar yapilmadigi icin devletler yeni
tip koronaviruse kars1 etkin ve verimli bir savunma
gosterememistir. Biyolojik saldirn ve dogal salginlar
aynm etki ve ozelliklere sahip oldugundan olasi
bir biyolojik saldirida devletlerin nasil bir karsilik
gosterecegi  tahmin  edilememektedir.  Mevcut
pandemi siirecindeki gibi hazirliksiz yakalanildigi
durumda ortaya c¢ikacak muhtemel sonuglar kusku
vericidir. Bu calismada biyolojik saldirlar ve dogal
salginlar ele alinmis ve olasi bir saldir1 veya yeni bir

afete kars1 nasil tedbir alinacagi degerlendirilmistir.

Anahtar Kelimeler: Biyolojik silah, kimyasal

silah, pandemi, Covid-19, koronaviris

millions of people, hundreds of thousands of people
died, and caused environmental, social, psychological
and economic problems on a global scale. Recently,
different pandemic processes related to influenza
have been experienced, but states have not been able
to demonstrate an effective and efficient defense
against the new type of coronavirus since the necessary
preparations were not made despite the death of
millions of people. Since biological attack and natural
epidemics have the same effects and characteristics, it
is not possible to predict how the states will respond in
a possible biological attack. As in the current pandemic
process, the possible consequences that will arise when
caught unprepared are doubtful. In this study, it is
evaluated how biological agents and natural epidemics
are similar to each other and how to take measures

against a possible attack or a new disaster.

Key Words: Biological weapon, chemical weapon,

pandemic, Covid-19, coronavirus

GIRIS

Yuzyillar boyunca evrensel olarak onemli bir
sorun olan bulasic1 hastaliklar aynm etkilerini hala
strdiirmektedir. Covid-19 pandemisi sirecine sebep
olan yeni tip koronaviriis de bunun bir gostergesidir.
Aralik  2019’da  Cin’de  SARS-CoV-2
adlandinlan, yeni bir koronaviriis ile baglantili bir
pnomoni (zaturre) salgim rapor edilmistir. Dunya
Saglik Orgiitii, 11 Subat 2020’de bahsedilen viriisiin
neden oldugu bu hastaligi, Koronaviriis Hastalig1 2019
(COVID-19) olarak adlandirmistir (1). Diinya Saglik
Orgiitii tarafindan 11 Mart 2020’de COVID-19 salgim,
pandemi olarak ilan edilmistir (2).

seklinde

Pandemi siirecine ve etkilerine biyolojik ve
kimyasal silahlar da sebep olabilir. Pandemiye sebep

olan salgin hastalik ile biyolojik saldiri hemen hemen
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ayni etkilere ve ozelliklere sahiptir ve aralarindaki
farki anlamak neredeyse imkansizdir.

Kimyasal ve biyolojik silahlarin tarihi oldukca
eskiye dayanmasina ragmen Ulkemizde KBRN veya
NBC ile alakali ilk calisma 2002 yilinda LEVENT
KENAR’In “Bir NBC atagi karsisinda ilkemiz igin
‘Ulusal NBC Savunma ve ilk Yardim Sistemi’nin
olusturulmas1” baslikli doktora tezidir. Biyolojik ve
kimyasal ajanlarin onemi kavranarak bu tarihten
itibaren farkli calismalara konu olmustur.

Bu calismanin amaci “Turkiye’de Biyolojik ve
Kimyasal Silahlara Karsi Alinan Onlemler ve Yaklasim
baslikli
kimyasal ve biyolojik silahlarin etkileri ile salgin

Algoritmas1” tezimizden vyararlanarak

hastaliklarin meydana getirdigi pandemi siireci
arasindaki benzerligi ve alinmasi gereken tedbirleri

degerlendirmektir.



PANDEMi VE COVID-19

Pandemi; bir rahatsizlik veya hastaligin, enfeksiyon
faktoriiniin ya da saglikla baglantili bir sorunun kita
biiyiikluglinde bir alanda yayilmasi, bununda 6tesinde
dunya gibi cok genis bir bolgede yayiim gostermesidir
(3).

Influenza pandemileri, 16.yy’dan beri 10-50 yil
arasinda degisen araliklarla siddeti ve etkisi degiserek
tekrarlanmistir. 20.yy da influenzaya bagli lic pandemi
yasanmistir. 21.yy da ilk influenza pandemisi ise DSO
tarafindan 2009 yilinda ilan edilmistir (Tablo 1). Bu
virus, 2009 yiinin Nisan ayinda Meksika’dan baslayip
dinya capinda hizla yayilarak bir pandemiye sebep
olmustur. Pandeminin birinci dalgas1 olarak kabul
edilen ilk 5 ay icinde yaklasik 200.000 vaka ve 1800
olum bildirilmistir (4).

Pandemiye sebep olan COVID-19 virtsu toplum
(hastalik
kisilerin

seviyesindeki etkisi virlisin virlilansina

olusturma yetenegine), bulastinciligina,
bagisikik seviyesine ve temasina, toplumlar arasi
ulasim ozelliklerine, risk etmenlerinin varligina,
sunulan saglik hizmetlerine ve iklim kosullarina baglh
olarak degismektedir (4). COVID-19, yasa gore de
degiskenlik gostermektedir. 60 yas lzerindeki kisiler
ile ylksek tansiyon, kalp ve akciger rahatsizlig,
kanser veya diyabet gibi onceden kronik hastaligi
bulunan bireyler digerlerine nazaran daha agir

atlatmaktadir. Cocuklar ve ergenlerde ise bugline

kadar elde edilen kamtlar, cocuklarin ve ergenlerin
agir hastaliga yakalanma olasiliklarinin daha diisiik
oldugunu, ancak bu yas gruplarinda hala ciddi vakalar
ve 6limlerin olabilecegini gostermektedir (5).

Bu yeni virtisun kulucka suresi 5-6 guindur fakat bu
sire 14 giine kadar esneyebilir. Virlise maruz kalan
kisilerin cogunlugu hafif ya da orta derecede hastalik
gelistirir ve hastaneye bile yatmadan iyilesmektedir.
Klinik semptomlar spesifik degildir. Yaygin semptomlar
ates, kuru oksuruk ve yorgunluktur. Nefes almada
giicliik veya nefes darligl, gogiis agrisi, konusma veya
hareket fonksiyonlarinda kayip ciddi belirtilerdir ve
derhal tibbi yardim istenmelidir (6).

Ayrica Giineydogu Ingiltere’de hizla yayilan
COVID-19’a neden olan virlisun yeni bir varyanti
kesfedildi. Mutasyon, bir organizmanin veya virusiin
genetik kod dizisindeki herhangi bir degisikliktir. Bu
degisiklikler, hangi proteinlerin iretildigini veya bir
patojenin davranisim etkileyebilir. Virtsler kendi
icinde sik stk mutasyona ugradigindan bu durum
endise verici degildir. Genellikle viral genetik kodda
yeni bir varyanta veya susa yol acan degisikligin
virisiin davramslart Uzerinde hicbir etkisi yoktur
hatta onu daha az zararli hale getirebilir. Bununla
birlikte mutasyon bazen de virusi daha bulasici
hale getirebilir, daha ciddi hastaliga neden olabilir.
En tehlikeli durum ise asilan daha az etkili hale
getirebilme ihtimalidir (7).

Tablo 1. 20 ve 21. yy’da yasanan dort pandeminin ozellikleri (4)

ispanyol Gribi Asya Gribi Hong Kong Gribi influenza A(H1N1) 2009

yil 1918 1957-1958 1968-1969 2009-2010
Cikis Bolgesi Belirsiz Gliney Cin Glney Cin Kuzey Amerika
influenza A viriis alt tipi (hayvan H1N1
genetik girisi/rekombinasyon olay1) (bilinmiyor) AN (s FENE (k) R ez
Temel vaka Ureme sayisi (RO) 1,2-3,0 1,5 1,3-1,6 1,1-1,8
Tahmini vaka fatalite hizi %2-3 <%0,2 <%0,2 %0,02
D72 R PG RS i 20-50 milyon  1-4milyon  1-4 milyon 100-400 bin
mortalite

. A Tum yas .. Cocuklar ve genc
Etkilenen yas gruplari Genc eriskinler gruplar Tum yas gruplan eriskinler
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DSO verilerine gore Covid-19 viriisii 01.05.2021
tarihi itibariyle diinya genelinde 150.989.419 vaka
ve 3.173.576 olume Tirkiye de ise 4.820.591 vaka
ve 40.131 6lime sebep olmustur. DSO ve Saglik
Bakanliginin yayinladigi verilere gére de sayilar giin
gectikce artis gostermektedir. DSO istatistiklerine
gore virusun oluim oran %2,1°dir (8).

BiYOTERORIZM

Dismanca saldin amacli kullanilan, planladig
gruplarda c¢ogalma yetenegine gore degisiklik
gostermek Uzere canlilarda (insan,
bitkiler) hastalik veya olime yol acmasi hedeflenen,

hayvan veya

yapisi fark etmeksizin tim canli organizmalar veya
onlardan uretilmis enfekte materyal, biyolojik silah
olarak tamimlanmistir (9).
veya
mikroorganizmalar ve mikrobiyal,
hayvansal

Biyoterorizm biyolojik
bitkisel

toksinlerin canlilarda hastalik

savas;

veya
orijinli
olusturmak ve oliime sebebiyet vererek, toplumda
panik ve afet durumu olusturmak amaciyla kasitl
kullanimidir (10). Oliimciil, kolayca elde edilebilen
ve diisiik maliyet ile bliyuik miktarlarda iretilebilen,
aerosol formda stabil olan, kolayca genis alanlara
yayilabilen ve insandan insana bulasan bakteriyel
patojenler biyolojik savas veya biyoterorizm ajani
olarak kullanilabilirler (11).

Fizyolojik etkileri sebebiyle insanlari ve diger
canlilan agir yaralamak, fonksiyonlarini bozmak,
oldirmek gibi temel ozelliklere sahip,
seviyesi ylksek ve dis etmenlere dayanikli olan

toksisite

toksik kimyasal maddeler ise kimyasal silah olarak
tanimlanirlar (12).

Kimyasal ajanlarin Uretimi, depolanmasi ve
kullanim1 sebep olduklar hastaliklardan korunmak
kadar kolay ve ucuz degildir. Kimyasal ajanlarin
boyutlar biyolojik ajanlar gibi kiiciik olmadigindan
kullanmiip kullanilmadigin1 anlamak uzun sirmez.
Bircogunun kendine 0Ozgli tadi, kokusu ve rengi
vardir. Kimyasal ajanlan biyolojik ajanlardan ayiran
en onemli oOzellik ise kimyasal ajanlarin kulucka

suresinin olmamasidir. Biyolojik ajanlar kadar yliksek
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olum (mortalite) ve hastalik (morbidite) kabiliyetine
sahip degildir. Kimyasal ajanlar ile yapilan saldin
dogal salginlarla karistirilmazlar (13).

Biyolojik  silah  ajanlarimin  ise  Uretimi,
depolanmasi, tasinmasi ve kullanimi daha kolay fakat
sebep olduklar hastaliklar1 onlemek ve tedavi etmek
zor ve pahalidir. Yuksek hastalik (morbidite) ve olum
Oldukca diistik

maliyetle uretilebilirler. Hatta bu nedenle biyolojik

(mortalite) kapasitesine sahiptir.
ajanlar icin “Fakir Ulkelerin Atom Bombasi” tabiri
kullanilmaktadir. Biyolojik ajanlar tatsiz, kokusuz ve
renksiz olduklan icin fark edilemezler, bu sebeple
silah ajaminin  kullanmlip  kullanilmadigina  karar
vermek zordur. Biyolojik ajanin tiiriine ve etkinligine
bagli kalmak lizere kulucka siiresi cok kisa bir siireden
baslayarak birkac aya kadar cesitlilik gosterdiginden,
ajana maruz kalan kisilerde o©zel ve belirgin
semptomlar olusuncaya kadar farkina varilamaz.
Bunun yan sira biyolojik saldiri mi1 yoksa dogal salgin
m1 olduguna karar vermek giiclesir (Sekil 1).
Biyolojik silah olarak viruisler olumlu 6zelliklerinin
disinda, Uretim ve depolama icin daha ustiin
teknolojik bilgi ve donanima ihtiyac duyar. Hiicre
ici yasam kriterinden dolay1 cogunlukla dis cevreye
dayaniksiz olurlar. Bulasiciik ve ireme ozelligi
sebebiyle kullanan taraf acgisindan da yayilimlarim
kontrol altina almak zordur. Bazi biyolojik ajanlara
yonelik etkin bir as1 ve tedavi mevcut degildir (14).
Biyolojik tehditler; biyolojik ajanlarin ve uygun
yontemleri gibi kosullarin

olusturdugu tehditlerin biitiinii olarak tanimlanabilir.

olmayan laboratuvar
Bu tamim; dogal kaynakli hastaliklan, yeryiiziinde
bulunan, insanlara bulasma ihtimali olan biyolojik
ajanlan, muhteviyatinda biyolojik ajan bulunan
silahlan, biyolojik ajanlar ile gerceklestirilen teror
saldinlarint kapsamaktadir (15).

Biyolojik ajan, kontamine olmus bir insan
veya canli/cansiz herhangi bir
farklh

bir etki gdsterebilir. Insanlar (izerindeki kaos ve

tasiyic1  yoluyla

bolgelere yayilarak planlananin (zerinde
panik etkisiyle birlikte saglik sistemini olumsuz
etkiler. Dolayisiyla pandemi siireci ile asil benzerlik
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Yeni Vakalar

Bulasici oimayan hastalik

Kulucka dénemi

Teshis Sdresi

Midahale donemi
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Zaman

Biyolojik Saldiri

Gecikme Zamani

> = 5

Midahale onlemleri

Saldirinin farkedilmesi
Ik olgularda klinik semptomlarin agiga ¢ikis!
Ik olgularin hastali§i yaymaya baslamasi

Sekil 1. Bulasici hastaligin zamana bagli olgu sayisi ile tani ve miidahale zamanlari (10)

gosteren ve farkedilmeden kitle imha silah1 olarak
kullanilabilecek ajan biyolojik ajanlardir.

Biyolojik ajanlar cok eski donemlerde zehirli ok,
battaniye, ceset ve hayvan lesleri ile kaynaklarin
kirletilmesi seklinde kullanilmistir. Mesela 14. yy’da
Tatarlar, Kirnm (Kaffa) savasinda veba hastaligindan
olen kisileri mancinikla kars1 tarafa atarak bir
salgin hastalik baslatmaya calismislardir. Amerika
kitasinda, 18.
arasindaki savasta ise Ingilizler, cicek hastaligi

ylizyilda Fransizlar ile yerliler
olan kisilerin kullanmis oldugu battaniye ve diger
esyalar1 Amerikan vyerlilerine vererek bir salgim
baslatmislardir (16).

Almanya |. Dunya Savasi’nda, Japonlar ise Il. Dinya
Savasi’nda biyolojik silahlar uretip kullanmislardir.
1984 vyilinda Oregon
Salmonella typhimurium bulastirarak biyolojik saldirn

restoranlarinda salatalara
dizenleyen Rajneeshee tarikati ile 1995 yilinda Tokyo
metrosunda sarin gazi ile eylem gerceklestiren Aum
Shinrikyo tarikati, biyolojik ve kimyasal silahlarin
terorist amacla kullanilabilecegini gostermistir (16).
Tarihsel sureci bir butin olarak
degerlendirdigimizde, biyolojik silahlarin devletler ve
teror orgiitleri tarafindan rahatlikla kullanildig1, diger
devletler karsisindaki eksikliklerini kapatmak icin
uygun yontem olarak goriildigli asikardir. Bunun en

onemli etkeni ise fark edilmeden kullanilabilmesidir.
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SONUC

Pandemi, insanlar icin hayati ©neme sahip
eylemleri ve toplumun olagan yasamindaki akis
etki sebebiyle

kayiplara ve zorluklara neden olmaktadir. is ve

etkilemektedir. Bu ekonomik

egitim kurumlarindaki
biri

algilanisina bagli olarak,

devamsizligin en 6nemli

nedenlerinden olan pandemi, siddetinin
ise devamsizlik kamu
diizeninin bozulmasina neden olabilir. Pandemiye
sebep olabilecek bir sonraki salginin veya biyolojik
saldininin hangi 6zelliklere sahip oldugu, ne zaman,
nerede ve nasil gerceklesecegi belli degildir (3).
Biyolojik saldirnn veya pandemiye kars1 etkin bir
onleme icin saldin olmadan veya salgin baslamadan
once belirlenen kurum ve kuruluslarin mantikli ve
gercekci bir sekilde orgitlenmeleri ve koordine
olmalar, cok iyi egitilmis ve tecriibeli istihbarat
birimleri, glivenlik giicleri ve saglik calisanlari, uygun
sekilde kayit altina alinan istatistikler gerekir (17).
Bu bilingle Saglik Bakanligi onderliginde pandemi
ve mevcut tehlikeler dikkate alinarak, pandemi
planin olusturmak icin 11-12 Temmuz 2005 tarihinde
bir toplanti icra edilmistir. Kapsamli planlama ve
koordinasyonun hayati ©neme sahip oldugunun
farkina varilarak yapilan hazirliklar kagit lizerinde
kalmamali, diizenli ve diizensiz araliklarla mevcut
durum denetlenmelidir.
13588366

ve Bildirim Sistemi

Saglik BakanlUiginin
ihban
genelgesinde bildirilen bildirimi zorunlu bulasici

sayili  Bulasic

Hastaliklarin konulu
hastalik gruplar ve ajanlari, bildirim algoritmasina
uygun sekilde bildirilmelidir. Bu genelge ile verilen
ihbar ve bildirim gérevi yerine getirilerek erken
saptama sayesinde llke genelinde uygun tedbirler
alinabilecek, dogru ve zamaninda yapilacak miidahale
ile olas1 kotii sonuclarin ortaya cikmasi onlenecektir.

Acil servislerde biyolojik ve kimyasal saldir
ile pandemiye sebep olan salgin hastaliga
yakalanan hastalara yapilacak ilk yardim, tedavi ve
dekontaminasyon islemlerine yonelik standartlar

hazirlanmalidir.  Biitiin  saglik kuruluslarinda acil

Turk Hij Den Biyol Derg

servislerin ~ onine  dekontaminasyon  alanlan
kurulmali, bu alanlar ilk hasta kabul yeri olarak
(18). Hatta

teknolojisinden de faydalanarak gerekli techizatla

kullamlmalidir burada glinimiiz
ve materyalle saglik calisan1 olmadan hastalarin
atesi olcilebilmelidir. Pandemi siireci bittikten sonra
dahi acil servise maskesiz hasta alinmamalidir. Saglik
Bakanlig1 biinyesinde olusturulacak kurumlar ile tiim
il ve ilcelerde milki amir baskanliginda olusturulacak
kurullar birbiri ile koordineli sekilde egitim, onleme
ve tedavi konularin1 tek merkezden yonetmelidir.
Her kurumun uzerine disen gorev, acik ve anlasilir
sekilde onceden belirlenerek herhangi bir aksakliga
Saglik
verilecek egitim ve yapilacak tatbikat st seviyede

sebebiyet  verilmemelidir. calisanlarina
sirekli canli tutulmalidir.

Mikrobiyolojik bir ajana karsi insanlar1 hazirlikli
hale getirmek icin asilamanin uygun sekilde yapilmasi
gerekmektedir.

Biyoterorizm tehlikesi ile karsi

karsiya kalan devletler, vatandaslarint korumak

maksadiyla as1 programlan lzerinde calismakta
ve gelistirmektedir. Glnumuzde kullamlan mevcut
asilarin ¢ogunlugu, rekombinant DNA teknolojisine
gore Uretilmektedir. Turkiye’de kullanilan asilarin
cogunlugu da yurtdisindan temin edilmektedir (19).
Son 10 yilda yasanan olaylar sonrasi ulkemize giren
yabanci uyruklu insan sayis1 dikkate alindiginda,
sekteye

ugradigr kuvvetli bir ihtimaldir. Bununla birlikte

gecmiste ydrutilen asilama programim

asinin gereksiz oldugunu disiinerek hem kendine hem
cocuguna asi yaptirmayan bireylerde bulunmaktadir.
Saglik Bakanligi
durarak gerekli

konunun lizerinde hassasiyetle

calismalan yapmasi, ayrica asi

yaptirmayan bireylere kars1 gerekli tedbirlerin
alinmas1 gerekmektedir.

Biyolojik saldin icin belirlenmis onlem, savunma
ve egitimler pandemi siireci icin de gecerlidir. Yaklasik
1 yildir diinyada ve lilkemizde Covid-19 virlsuniin
olusturdugu tablo ve buna kars1 verilen ugras biyolojik
ajan ile yapilacak saldirida ilke olarak bize ne kadar
yik getirecegini gostergesidir. Dolayisiyla pandemi

strecinde gorev alan birim ve kurumlar ayni sekilde



biyolojik ve kimyasal saldinda da gorevlendirilmelidir.
Egitimler bu kapsamda diistiniilerek verilmeli, pandemi
sureci ile biyolojik ve kimyasal saldirilara ortak bir
payda da birleserek mudahale edilmelidir. Hicbir
sey artik eskisi gibi olmayacaksa da pandemi sureci
alinacak onlemlere uyuldugu takdirde asilabilecek
bir afet durumudur. Covid-19 kapsamli bir tatbikat
olarak bile dusunilebilir. Pandemi sirecinde gorev
alan tim kurumlar ve personel, mevcut pandemi
surecinde kazanilan bilgi birikim ve tecrubesini,
meydana gelebilecek muhtemel olaylarda daha etkin
kullanacaktir. Bugiine kadar hazirlanan bilgi, belge ve
dokumanlar gozden gecirilerek hatalar dizeltilmeli,
eksiklikler tamamlanmalidir.

Saglik ordumuzun egitimi bir yana, ilkokul caginda
hatta okul Oncesi egitimde salgin hastaliklar ve
biyolojik saldirn konusunda ebeveynler de dahil olmak
Uzere herkese gerekli egitimler verilmelidir. Sosyal
medya ve televizyon yardimiyla egitici ve Ogretici
yayinlar yapilarak tum bireyler bilinclendirilmelidir.
Kamu spotu ve tartisma programlar kullanilmali,
gazetelerde biyolojik saldirilar ile salgin hastaliklar
yayinlanarak insanlarin dikkati cekilmelidir. Saglik
Bakanlig1, AFAD vb. kurumlar ile sivil toplum kuruluslar
biyolojik ajanlar ve salgin hastaliklar konusunda
bilgilendirici brosur ve sunum hazirlanmalidir. Sadece
egitimle kalmamali, belirli periyotlarla tatbikatlar
yapilmalidir (18).

Biyolojik ve kimyasal saldin ile salgin hastaliklar
konusunda temel oOnlem egitim olsa da asla tek
basina yeterli degildir. Miidahalede bulunacak gorevli

CIKAR CATISMASI

personel oncelikli olacak sekilde tum vatandaslar
icin gerekli olan malzeme (maske, dezenfektan,
biyosensor vb.) saglanabilmelidir. Bu malzemelerin
uretimi ve gelistirilmesi icin AR-GE faaliyetlerinin
onemi kavranarak yatirnm yapilmalidir. Uzun ve
kisa olcekli planlar hazirlanarak baslangicta acele
onlemler alinmali sonrasinda genis capli tedbirler
uygulanmalidir. Bu tedbirler dncelikle tehlikeli oldugu
disunulen riskli bolgelerde alinmali, ilerleyen siirecte
birey bazina kadar inilmelidir (18).

Biyolojik ajanlar ile yapilacak saldiriya yeni bir
boyut kazandiracak gelismeler de yasanmaktadir.
insan genom projesinin tamamlanmasimin ardindan
bu projeyle iliskili olarak gelistirilen farkli projeler
calisilmaya baslanmistir. Bu projelerden birisinde
insanlarda 1rk ve Kkisi ozelliklerine iliskin genetik
degisiklikler calisilmaktadir. Bu genetik degisiklikler
sayesinde, bir ilacin farkli irklarda farkli etkiler
olusturabilecegi diisiinlilmektedir. Dolayisiyla gelecek
yuzyilda insanlarin genetik profilleri cikanlabilecek
bilgiler
uygulanabilecektir (20). Diger yandan buna benzer bir

ve bu 1s18Inda kisiye oOzel tedaviler
proje sayesinde sadece belirli rklar ve yas araligim
hedef alabilecek biyolojik ajanlarin da yapilabilecegi
iddia edilmektedir.

yastilarda daha agir seyretmesi ve o6lim oraninin

Mevcut Covid-19 virlsinln

fazlalig1 dikkate alindiginda konunun hassasiyeti daha
iyi kavranmaktadir. Belirli gruplar etkileyebilecek
biyolojik ajan uretimi spekiilasyon gibi degerlendirilse
de konuyla alakali bilimsel gelismeler ve faaliyetler
ozenle takip edilmelidir.

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Yang1 (iltihap, inflamasyon) siireclerinde otakoidler

Serkan KEMER' , Sefa METIN!

, Gokce SURAL!'

, Emine DEMIREL YILMAZ'

OZET

Otakoidler normal fizyolojik yanitlar1 ortaya
cikarmak icin cesitli uyarilarla hiicrelerden lokal
olarak salinan ve cok kisa sirede etkinliklerini
kaybeden, organizmada birbirine yakin komsu
hiicreler arasinda yerel iletisimi saglayan maddelerdir.
Sentezlerinde, salinmalarinda veya iletilmelerinde
ortaya cikabilecek dengesizlikler, yangi, alerji, asiri
duyarlilik ve iskemi reperfiizyon hasar1 gibi patolojik
durumlara onemli olcude katkida bulunur. Fizyolojik
ve patolojik stireclerin timuinde gorev alan bu haberci
molekiller, yangida da cok onemli roller Ustlenirler.
Yanginin farkli asamalarinda ya da turlerinde gorev
alan otakoidler, hem tetikleyici hem de diizenleyici
olarak is goriurler. Bu maddeler, yangiya katilan
hiicrelerin iletisim agina aracilik ederek organizmanin
hasarli/yabanci/zararli etkeni ortadan kaldirmasini
Otakoidler,  bagisiklik

depo halinde bulunabilecegi gibi; yangi uyarisiyla

saglarlar. hiicrelerinde
aktivitesi ve ifadesi artan enzimler araciligiyla da
sentezlenebilmektedir. Kimyasal yapilarina gore, gaz
(NO, H,S, CO); yag (prostaglandinler, lokotrienler,
lipoksinler, PAF); peptid (anjiyotensinler, kininler,
P maddesi,

endotelinler, natriliretik peptidler);

amin (histamin, serotonin) ve protein (sitokinler)

ABSTRACT

Autacoids are substances that released locally from
cells with various stimuli to elicit normal physiological
responses and lose activity in a very short time
providing local communication between adjacent
cells in the organism. Disproportion in their synthesis,
release or transmission contribute significantly to
pathological conditions such as inflammation, allergy,
hypersensitivity, and ischemia-reperfusion injury. These
messenger molecules participate in all physiological
and pathological processes, and assume very important
roles in inflammation. Autacoids, which take part in
different stages or types of inflammation, work both as
a trigger and as a regulator. These substances mediate
the communication network of the cells involved in
the inflammation, enabling the organism to eliminate
the damaged/foreign/harmful factor. Either autacoids
can be found in immune cells as storage or enzymes
whose activity or expression increase with inflammatory
stimulus can also synthesize them. According to
their chemical structure, autacoids are classified in
groups of gaseous (NO, H,S, CO), lipid (prostaglandins,
PAF),

kinins, Substance P, endothelins, natriuretic peptides),

leukotrienes, lipoxins, peptide (angiotensins,

amine (histamine, serotonin) and protein autacoids
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olarak ayrilan otakoidler; yangida bir cok hiicreden

salgilanabilmektedir. Akut ve kronik yanginin
hem gorev alan otakoid cesitleri hem de bunlar
bakimindan
Ancak bu

hiicreden ne

sentezleyen inflamatuvar hiicreler

da cesitli farklar1i bulunabilmektedir.

molekiillerin siirec boyunca, hangi
kadar salgilandigi, gercek zamanli olarak heniiz
Akut

makrofaj hakimiyeti altinda salgilanirlarken kronik

ortaya konamamistir. evrede notrofil ve
evrede yang tipine gore lenfositler ve makrofajlar
salg1 gorevini devralmaktadir. Yangi tedavisinde bu
maddelerle ilgili olarak enzim inhibitorleri, reseptor
antagonistleri agonistleri ya da analoglari, bircok ilag
kullanilmakla birlikte daha secici, etkinligi yiiksek ve
yan etkileri daha az yeni ilaclarin gelistirilmesi icin
yogun calismalar siirmektedir. Bu derlemede yangida
gorev alan otakoidler; hiicresel kaynaklari ve yangi
siirecleri baglaminda ele alinmis ve yangida ilag

hedefi olarak konumlari incelenmistir.

Anahtar  Kelimeler: Otakoidler, yangi, ilac

etkileri

(cytokines) and they can be secreted from many cells in
the inflammation. There are various differences in acute
and chronic inflammation in terms of both the types
of autoacoids involved and the inflammatory cells that
synthesize them. However, how much of these molecules
are secreted from each cell during the process has not
been revealed in real time yet. While they are secreted
under the dominance of neutrophils and macrophages
in the acute stage, lymphocytes and macrophages take
over the secretory function according to the type of
inflammation in the chronic stage. Despite the use of
many drugs as enzyme inhibitors, receptor antagonists /
agonists or analogues in the treatment of inflammation,
intensive studies are underway to develop new drugs,
which will be more selective, highly effective and have
less side effects. The aim of this review was to discuss
autacoids involved in inflammation in the context of
participating cells and inflammatory processes and to

evaluate their situation as a drug target in inflammation.

Key Words: Autacoids, inflammation, drug effects

GIRIS

Otakoidler organizmada hicreler arasi uyan
iletiminde yer alan, birinci haberci molekiillerin
bir cesididir. Diger birinci haberci molekillerden
(hormonlar, norotransmitterler) farklari; yan
omiurlerinin cok kisa olmasi ve bu nedenle yalmzca
birbirine yakin komsu hicreler arasinda, iletisimi
saglamalaridir. Yerel olarak retilip, saliverildikleri
ve sinirl

bir alanda, kisa sireli etki gosterip,

yikildiklan icin; “yerel hormon” (lokal hormon)
olarak da adlandinlmaktadirlar. Otakoidler kimyasal
yapilarina gore gaz, yag, peptid, amin ve protein
otakoidler olarak, simflandinlmaktadir.  Yangi
sureclerinde rol alan bircok otakoid, yangiya katilan
hiicreler arasindaki esgiidiimlii biitlinciil iletisim agim

diizenlemektedir.

Turk Hij Den Biyol Derg

Yangi (iltihap, inflamasyon), organizmay1 hasarli/

yabanci/zararli  etkenlerden koruyan bagisiklik
sisteminin  uyarilmasiyla, ortaya c¢ikmaktadir.
Mikroorganizmalar, kimyasal maddeler, fiziksel

etkenler ya da bagisiklik sisteminin yabanci saydig
organizmanin kendi yap1 taslarn; bagisiklik sistemini
uyarabilirler. Bagisikik “dogustan bagisiklik sistemi”
ve “edinilmis bagisiklik sistemi” olarak ikiye
ayrilmaktadir.“Dogustan bagisiklik sistemi” viicuda
giren patojenlere verilen secici olmayan savunma
cevabidir ve bellek olusturmaz. “Edinilmis bagisiklik
sistemi” ise patojenlere karsi verilen secici savunma
cevaplarim icerir ve etkene kars1 bagisikik hafizasi
olusturur (1).

Hem “dogustan bagisiklik sistemi”nin hem
de “edinilmis bagisiklik sistemi”nin baslangicinda,

“akut yang1”’ortaya cikarken; “iyilesme” (rezolusyon)



saglanamamasiya da tekrarlayan akut yangi ataklarinin
“kronik

infeksiyonlar

kaldiramamas1  sonucu
Genellikle
hastaliklarda karsimza c¢iktigim

etkeni ortadan

yang1”
ve inflamatuar

gelisebilmektedir.

distindliglimiiz yang aslinda pek cok patolojiye eslik
etmektedir. Hipertansiyonda, aterosklerozda, kalp
yetmezliginde, dejeneratif sinir hastaliklarinda,
depresyonda, diyabette ve kanserde de yangi soz
konusudur. Hatta bu patolojilerde yanginin neden
mi, yoksa sonuc mu oldugu, tartisilmaktadir (2). Ote
yandan, akut ve kronik yangida, katilan hiicreler
tarafindan sentezlenip saliverilen otakoidler; hem
yanginin tetiklenmesini saglamakta, hem de siirec

boyunca hiicrelerin islevlerini diizenlemektedir.
YANGIDA GOREV ALAN OTAKOIDLER

etkili otakoidler

trombositler,

Yerel araciligiyla; endotel,

parankim ve bagisiklik hiicreleri
birbirleriyle; henliz tam olarak bilemedigimiz bir
iletisim ve etkilesim ag1 kurarak, hasarli/yabanci/
zararli etkeni ortadan kaldiracak; yangi cevabini
olustururlar. Yangi bolgesinde bulunan cesitli
hiicrelerde; hem otakoidleri sentezleyen enzimlerin,
hem de etkiledikleri

aktiviteleri ve

reseptor ve efektorlerinin

yangi
degisebilmektedir. Bu nedenle yangida gorev alan

ifadeleri, sureci boyunca
otakoidlerin kaynaklandig1 ya da etkiledigi hiicreler

kesin olarak bilinememektedir.
NITRIK OKSIT (NO)

NO; cok cesitli biyolojik islevlerde rol oynayan,
L-argininden “nitrik oksit sentaz” (NOS) araciligiyla
sentezlenen; gaz yapida bir otakoiddir. Farkli i¢ NOS
enzimi tarafindan (endoteliyal NOS: eNOS, noronal
NOS: nNOS, indiiklenen NOS: iNOS) sentezlenen NO;
hiicre zarlarim kolayca gecer ve bircok molekiille
girdikten
biyoetkinligini kaybeder. Fizyolojik kosullarda yapisal

tepkimeye sonra, saniyeler icinde
eNOS ve nNOS’un az miktarda ve kisa sireli NO
uretimi, hedef hucrelerde nitrozilasyon tepkimesi ile
“cozunur (soluble) guanilil siklaz”1 (sGS) uyararak,
siklik guanozin monofosfat (cGMP) artisina neden

olur ve etkilerden cGMP artisina bagli aktive olan

Protein kinaz G sorumludur. Patolojik kosullarda ise
iNOS aracili fazla miktarda ve uzun sireli sentezlenen
NO “oksidatif stres” (OS) varliginda artmis siiperoksit
radikali ile tepkimeye girerek, peroksinitrit radikali
gibi cok gliclu “reaktif azot bilesikleri” (RNS) olusturur
(3). Hedef molekiillerde “nitrozasyon ve nitrasyon”
tepkimeleri ile islev bozukluguna yol acan bu durum,
“nitrozatif stres” (NS) olarak adlandinlir (4).
Kardiyovaskiler sistemde endotelden saliverilen
NO, hem dinlenim hem de uyarilmis durumunda
damar tonusunu, gecirgenligini, kan akimin1 ve kan
katkida
Noronlarda Uretilen NO, santral ve

hiicrelerinin diizenlenmesine
bulunur (5).
periferik  sinirlerin
sahiptir (6).

notrofil, dentritik, mast ve NK hucreleri tarafindan

islevlerini

islevlerinde onemli rollere

Endotel, epitel, monosit, makrofaj,

sentezlenip saliverilen NO akut ve kronik yangida
rol oynamaktadir. Akut yangidaki vazodilatasyondan
buylk olcide endotel kaynakli NO sorumludur.
Kronik yangida NS nedeniyle, eNOS kaynakli NO’nun
biyoetkinliginin azalmasi s6z konusudur ve bu durum
“endotel islev bozuklugu”na yol acabilir. Yangida
bagisiklik hiicreleri tarafindan asin miktarda iretilen
superoksit radikali ve NO tarafindan olusturulan RNS,
bagisiklik sistemimizin yabanci etkenleri oldiirmek
icin kusandig, 6ldiriici silahlarindan biridir. Bagisiklik
hiicreleri patojenleri, hiicre disinda ya da fagosite
ederek hiicre icinde, RNS araciigyla éldiiriirler. Ote
yandan bu guclu silah, kronik yangida ya da otoimmiun
hastaliklarda oldugu gibi, kendi hiicrelerimize de

yonelebilir (7).
HIDROJEN SULFUR (H,S)

Organizmanin gaz otakoidlerinden biri olan H,S,
L-sistein’den sentezlenmekte ve hedef hiicrede
siilfidasyon tepkimeleriyle etkisini gostermektedir.
Endotel, eozinofil, makrofaj, trombositler tarafindan
uretilebilen H,S hem dogrudan hem de diger otakoidleri
etkileyerek, yangiya katkida bulunmaktadir. H,S’nin
antiinflamatuar, antibakteriyal ve antiviral etkinlikleri
tammlanmistir. H,S, grandlositlerin hayatta kalmasim

sagladigindan notrofillerin aktivitesini uzatmaktadir.
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H2S
apoptozunu artirarak yanginin iyilesmesine de katkida

l6kosit adezyonunu azaltarak ve notrofil

bulunmaktadir (8).
KARBONMONOKSIT (CO)

co,
Hem’in “Hem oksijenaz” (HO) enzimiyle biliverdin’e

hemoglobin  metabolizmasi  sirasinda,
donusimiu  sirasinda Uretilen bir gaz otakoiddir.
Memelilerde induklenir HO-1 ve yapisal HO-2 olmak
tizere iki tip HO vardir. Uretilen CO, hiicre zarlarim
kolayca gecebilir ve hedef hiicrede sGS uyarip, hiicre
icinde cGMP artisiyla islevleri degistirir. Eritrosit,
trombosit ve mast hicreleri
CO’nun

aktivasyonunu, 0S’yi, lokosit adezyonunu azalttig1 ve

monosit, makrofaj,

tarafindan  sentezlenebilen trombosit
inflamasyonu diizenledigi gosterilmistir (9). CO’nun
yara iyilesmesini hizlandirdigi da bilinmektedir.
ARAKIDONIK ASID METABOLITLERI

Arakidonik asit, zar fosfolipitlerinden Fosfolipaz
A2 enzimi araciligiyla sentezlenen, coklu doymamis
yag asididir. Yangi mediyatorleri, kimyasal ve fiziksel
travmalar Fosfolipaz A2 enzimini aktive ederek,
acarlar.
Arakidonik asitten farkli enzimlerle [siklooksijenaz
(COX), 5-lipoksijenaz (5-LOX), 12-lipoksijenaz (12-
LOX), 15-lipoksijenaz (15-LOX), monoksijenaz (MOX),
(AEA-PLD2),
gliserol lipaz (GL)] ve nonenzimatik olarak OS’le
cesitli biyoaktif maddeler sentezlenmektedir (10).

COX ENZiMi URUNLERI

COX enzimleri (COX-1 ve COX-2) araciligiyla
asitten prostaglandinler (PG)
COX-1 COX-2 ise
indiiklenir enzimlerdir ancak COX-2 yapisal bulundugu
dokular ve COX-1 indiiklendigi durumlar olabilir. COX
enzimleriyle once PGG, ve PGH, olusmakta ardindan
hiicreye 0zgu prostaglandin sentezleyen enzimlerle
PGD,, PGE,, PGF, , PGI, ve TxA, ortaya ¢ikmaktadir.
Boylece (PGI2) TXA,
trombositlerde; PGE, ve TxA, aktive makrofajlarda

arakidonik asitin sentezlenmesine yol

arasidonil etanol aminfosfolipaz D2

arakidonik

sentezlenmektedir. yapisal,

Prostasiklin endotelde

daha baskin iriin olarak sentezlenmektedir.
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Yangida indiklenen COX-2, Uurinlerin

Urtinlerden

ana

kaynagidir.  Bu bazilarn  yanginin

baslangicinda proinflamatuar etkinlik gosterirken,
yangi
antinflamatuar etkinlik gosterebilirler. Yangida rol

bazilan iyilesmesi  (rezolusyon) sirasinda
oynayan en onemli prostanoid PGE2’dir ve fizyolojik
sartlarda ireme, gastrointestinal butiinlik, kanbasinc
gibi bircok biyolojik fonksiyonun duzenlenmesinde
gorev alir. Etkilerini EP1-2-3-4 reseptorleri araciligiyla
gosteren PGE2, yangida damarlarda gecirgenlik artisi
ve gevseme yaparak kizariklik ve 6dem olusumuna yol
acar. Ek olarak, PGE2 lokosit infiltrasyonunu artirir,
T lenfosit gelisiminde rol oynar ve B lenfositlerinin
antikor salgilayan plazma hucrelerine farklilasmasim
onleyerek immiinolojik cevab1 bastinir. lyilesme
doneminde ise, yangi alanindaki makrofajlarin M2
makrofaj yonune farklilasmalarin tetikler (11).

Kardiyovaskiler homeostazisin diizenlenmesinde
onemli gorevleri olan PGI2,, etkilerini IP reseptorleri
araciligiyla gosterir. Ana kaynagl damar endoteli
olan PGl,, glicli damar gevsetici etkisinin yaninda,
trombosit agregasyonu ve lokosit adezyonunu da
inhibe eder. PG, dendritik hiicre olgunlasmasina
ve bagisiklik hiicrelerine sunum igin antijen alimina
mudahale ederek immun cevabin baskilanmasina
katkida bulunur.

PGD, hem santral sinir sistemi hem de periferik
dokularda sentezlenir. Sinir sisteminde uyku, agn
algis1 gibi fonksiyonlarin diizenlenmesinde gorev alir.
Periferik dokuda esas olarak mast hiicreleri tarafindan
salgilanir. Dendritik hiicreler ve Th2 hiicreleri de PGD,
salgilayabilirler. DP1 ve DP2 olmak uizere iki reseptoru
bulunan PGD,, Tip-1 alerjik cevabin olusmasinda
gorev alir. PGD,, DP2 reseptori aktivasyonuyla Th2
lenfositlerin kemotaksisini ve gocunu indukler.

TxA, trombositlerde sentezlenen ana metabolitidir
ve TP reseptoru aracili ile etkisini gosterir. Yangida
TXA,

agregasyonuna neden olur.

salgilanan vazokonstriksiyon ve platelet

5-LOX ENZiMi URUNLERI
5-LOX enzimi araciligiyla Lokotrien A, (LTA,),



B, (LTB,), sisteinil lokotrienler Lokotrien C, (LTC,),
D, (LTD,) ve E, (LTE,) olusur. Reseptorleri BLT1,
BLT2, CysLT1, CysLT2, OXE ve FPR2/ALX’dir. LTB,,
T lenfositleri, notrofiller, eozinofiller, monositler ve
mast hicreleri icin guclu bir kemoatraktandir (12).
LTB, ayrica notrofillerin ve eozinofillerin aktivasyonuna
ve monosit-endotel yapismasina katkida bulunur.
Lokotrienler vazokonstriksiyona, bronkospazma ve

artmis damar gecirgenligine de yol acarlar.
LiPOKSINLER

Lipoksinler (LX) birkac enzimin rol aldig siirecte
farkli hucreler arasinda uretilirler. Sentezlerinde 15-
LOX, 5-LOX, 12-LOX, LXA, ve LXB, hidrolaz enzimleri
rol alabilir. LXA, ve 15-epi-LX’ler G proteinine kenetli
reseptor olan FP2/ALX, FPR3, GPR32, CYP4F2-3
yoluyla coklu hiicresel cevaplar ortaya cikarirlar.
Bu reseptor monositler, T hucreleri, makrofajlar,
sinoviyal fibroblastlar ve bagirsak epiteli gibi cesitli
hiicrelerde ifade edilmektedir. LX’ler anti-inflamatuar
olup notrofil, eozinofil ve monositlerin yangi bolgesine
gocuni engellerler (13). ALX aktivasyonu NADPH
oksidazi1 inhibe ederek, notrofillerin siiperoksit
anyon duretimi azaltir. LX’ler yang iyilesmesi ve
doku tamiri icin gerekli monositlerin infiltrasyonunu
da tesvik ederler. Makrofajlar, yangi bolgesinden
apoptotik notrofillerin  temizlenmesi icin LX’ler
tarafindan uyarnilir. Bunun yaninda, LX’ler fibrotik
cevaba kars1 koyarlar. Bir dizi faktor tarafindan
induklenen fibroblastlarin ve mesanjiyal hiicrelerin
azaltarak  dokunun

proliferasyonunu yeniden

modellemesini ve iyilesmesini saglarlar.
DIGER YAG ASIDLERI

Arakidonik asitten 12-LOX araciligiyla sentezlenen
Hepoksilin A, (HxA,) ve Hepoksilin B, (HxB,) yangida
notrofillerden salgilanarak notrofil kemotaksisini ve
damar gecirgenligini artirmaktadir (14).
0S’de
nonenzimatik metabolizmas1 sonucunda olusurlar.

izoprostanlar, arakidonik asidin

Bu nedenle OS biyobelirteci olarak diizeyleri
olciilmektedir. Ote yandan, yag asitlerinin oksidasyonu
sonucu olusan baska aktif maddeler de tanimlanmistir.

Bu maddelerin bazilar yangiy1 koriiklerken bazilar da
yangiy1 baskilarlar (15).

Endojen  kanabinoid sisteminde vyer alan
anandamid ve 2-AG etkilerini kanabinoid CB1 ve
CB2

makrofaj, notrofil ve mast hiicrelerinde CB2 reseptoru

reseptorleri Uzerinden gosterirler. Lenfosit,
bulunmaktadir ve yangidaki etkilerinden sorumlu
tutulmaktadir. Anandamid ve 2-AG’un akut ve kronik
yangiy1 azaltici etkileri vardir. Makrofajlardan IL-6
Th1 (IFN-y) ve

interlokin-12 (IL-12) salgilanmasin1 azaltirken Th2

hiicrelerinden interferon-gama
hiicrelerinden IL-4 salgilanmasim arttirirlar. B ve T
lenfosit proliferasyonunu baskilarlar. Yangida PGE, ve
NO uretimini azaltirlar (16).

Omega-3 (w-3) coklu doymamis yag asitleri
(PUFAs) metabolitleri olan resolvinler, protektinler ve
maresinler’in antiinflamatuar etkileri vardir. Lenfosit
proliferasyonunu, sitokin salgilanmasini, adezyon
molekillerinin ifadesini ve dogal oldiriici hiicre
aktivitesi baskilarlar. Resolvinlerin cesitli kronik
inflamatuar hastaliklarda azalmis veya bozulmus
uretimleri bu maddelerin kronik yangidaki onemine
isaret etmektedir. Resolvin E1 ve E2 notrofillerin
dokuya olan gocunii azaltarak anti-inflamatuar
etkinlik gosterir. Ayrica LTB, uyarisim da azaltir.
Protektin ailesinin ana uyesi olan Protektin1 (PD1),
Th2 hiicrelerinde sentezlenir. PD1, T lenfosit gociind,
tuimor nekrotizan faktor-alfa (TNFa) ve interferon-y
(IFN-y) uyarisini azalttigr halde T lenfosit apopitozunu

arttinr (17).

PLATELET AKTIVE EDICi FAKTOR (PAF)

Fosfolipidyapidaolan PAF, notrofil, eozinofi, bazofil,
monosit, endotel, mast hicreleri ve trombositlerden
salgilanir. PAF etkilerini G proteinine kenetli PAF
reseptorleri araciigiyla gerceklestirir. Notrofillerin
endotel adezyonunu uyarir. Monosit ve makrofajlarda
IL-18, IL-6,
arttinr. Trombosit agregasyonuna, vazokonstriksiyona

IL-8, TNFa gibi sitokinlerin yapimin
ve bronkospazma neden olur. Dusuk derisimde ise,

vazodilatasyon ve permeabilite artis1 yapabilir. Ayrica
kronik yangida da rol almaktadir (18).
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ANJIYOTENSINLER

Anjiyotensinler, “Renin Anjiyotensin Sistemi”’nde
(RAS) sentezlenen peptidlerdir. RAS sistemik ve yerel
(doku ve hiicre) olarak islemekte ve temel olarak kan
basincini, kan voluminu ve sivi-elektrolit dengesini
diizenlemektedir (19). Sistemik RAS, bobreklerden
salgilanan Renin’in
(Ang.l)
Yerel doku ya da hiicre RAS’larinda ise sistem kendi

Anjiyotensinojenden,
Antiyotensin-1 sentezlemesiyle tetiklenir.
maddeleri sentezleyebilmektedir. Ang.ll, Anjiyotensin
(ADE)
olusur. Ang.1 ve Ang.2’den farkli anjiyotensinler
[Ang.3, Ang.4, Ang(3-7), Ang(2-10), Ang(1-9), Ang(1-
7), Ang(1-12), Ang A, Alamandin] sentezlenmektedir.

donistiirlicii  enzim araciligiyla Ang.I’den

Anjiyotensinler ve renin; G proteinine kenetli AT, ,
Mas, MrgD ve PR reseptorlerini uyararak etki gosterir.
RAS aktivasyonu sonucu gozledigimiz etkilerden
baskin olarak bulunan Ang.ll ve AT, reseptorleri
sorumludur. Ang.ll, AT, uyarisiyla vazokonstriksiyona,
kan basincinda artisa ve su-tuz tutulmasina neden
olur. ADE2 araciligiyla sentezlenen Ang(1-7) ile
Mas reseptor aktivasyonu ise AT 'in tersi etkiler
gostermektedir (20).

RAS vyangida da rol
dentritik hicreler ve T lenfositler renin, ADE, AT,

almaktadir. Makrofajlar,
reseptorlerini ifade ederler. Ang.ll 6kositler, endotel
hiicreleri ve vaskiiler diz kas hucreleri uzerinde
proinflamatuar sitokinlerin, adezyon molekiillerinin,
matris

kemokinlerin  ve metaloproteinazlarin

transkripsiyonunu  indiikleyerek  proinflamatuar
etkinlik gosterir. Ang.ll lenfositlerin proliferasyonunu
ve gocunu lokositlerde “reaktif oksijen bilesenleri”
(ROS) iretimini dogrudan uyarabilir. Ayrica, IFN-y
artisina ve IL-4 azalmasina neden olarak Th1
fenotipine farklilasmayi indukler (21). Ang.ll, dentritik
hiicrelerin gocunu, olgunlasmasini ve antijen sunma
yetenegini arttinr. AT1 uyars1 mezengial hiicrelerde
ve damar diiz kasinda oksidatif hasari, apoptozu ve
yangiy1 tetikleyebilir.

AT, reseptord, fetal dokularda daha ytiksek oranda
ifade edilir ve dogumdan sonra azalir. Ancak vaskiiler

yaralanma iskemi gibi stres kosullarinda ifadesi
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artar. AT, reseptori, genel olarak AT, uyarisinin tersi
etkilere neden olur. insan monositlerinde AT, uyarisi
sitokinlerin  Gretimini

proinflamatuar azaltarak,

antiinflamatuar etkinlik gostermistir (22).
KININ PEPTIDLER

Kinin peptidlerden bradikinin plazma kallikreini
etkisiyle “yiiksek molekiiler agirlikli kininojen”den
sentezlenirkenkallidindokukallikreinietkisiyle “disuk
molekiler agirlikli kininojen”den sentezlenmektedir.
Kinin peptidlerin Kininaz-1 ile metabolizmasi sonucu,
aktif urunler des-Arg-Bradikinin ve des-Arg-Kallidin
aciga c¢ikmaktadir. Kininaz-2 (ADE) ile yikimda ise
inaktif Uruinler olusmaktadir. Kinin peptidler etkilerini
G proteini kenetli B1 ve B2 reseptorleri araciligiyla
NO ve PGl
salgilanmasina yol acarak, arterlerde vazodilatasyona

gosterirler. Bradikinin endotelden
neden olur. Venlerde ise dogrudan veya PGF,_ sentezi
etki
yanginin bes ana bulgusunun olusmasindan sorumlu

ile kasici gosterir. Yangida ise, bradikinin
tutulmaktadir (23). Doku hasari sonrasi gelisen yangi
sureclerinin gelisiminden ve surdurulmesinde gorev
almaktadir. Cok giiclu aljezik etkisinin yaninda doku

tamiri ve iyilesmesinde rol oynamaktadir.
P MADDESI (SP)

SP etkilerini G proteini kenetli Norokinin-1-2-3
(NK1, NK2, NK3) reseptorleri uzerinden gosterir.
etkilerinden ise, NK1

Makrofaj, eozinofil,
tarafindan Uretilebilen SP; kemoatraktandir, ayrica
IL-2 ve IFNy sentezini arttinr. Dogal oldiriicu
IFNy salgilanmasinda artisa
olur. Mast hicrelerinde histamin salgilanmas1 SP

Yangidaki reseptorleri

sorumludur. lenfositler

hiicrelerde neden
uyarnisiyla artar. Eozinofillerde siiperoksit radikalinin
salgilanmasin1 arttinr. Makrofajlardan IL-1, TNFq,
IL-6 ve PGE2 saliverilmesine neden olur. Notrofillerde
degraniilasyonu, kemotaksiyi ve fagositozu uyarir
superoksit radikali,
artinr (24).

ENDOTELINLER

IL1B ve TNFa saliverilmesini

Endotelinlerin ¢ farkli tipi bulunmaktadir (ET-1-
2-3) ve G proteinine kenetli ETA ve ETB reseptorleri



araciligiyla etki gosterirler. Endotelinlerin gicli
vazokonstriktor ve  proinflamatuar  etkinlikleri
vardir. ET-1, esas olarak endotel tarafindan

salgilanmakla birlikte lokosit ve makrofajlarda da
sentezlenebilmekte ve proinflamatuvar ozellikler
gostermektedir. ET-1 akut yangida ilk vaskiiler cevap
ET-1
endotelde ICAM-1 (intercellular adhesion molecule

olan ani vazokontriksiyondan sorumludur.
1), VCAM-1(vascular cell adhesion molecule 1) ve
E-selektin gibi adezyon molekullerinin ifadesini de
arttirarak yangi alanina notrofillerin infiltrasyonunu
ET-1
TNF-a, IL-1 ve IL-6 gibi proinflamatuar sitokinlerin

kolaylastirr. suiperoksit anyon uretimini ve
salgilanmasin1 arttirmaktadir. Alveoler makrofajlar,
fibroblastlarda
sentezlenen ET-1’in sepsiste, viral ve bakteriyel

lokositler  ve yiuksek duzeyde

pnomonide rol oynadig1 distinilmektedir (25).

NATRIURETIK PEPTIDLER (NP)

NP; atriyal natritretik peptit (ANP), B (beyin) tipi
natritiretik peptit (BNP), C tipi natriuretik peptid
(CNP), Urodilatin, Guanilin, Uroguanilin olmak iizere
farkli izoforma sahip peptitlerdir. NP’in ana islevi,
renal sodyum atilimim artirarak, ekstraselluler sivi
hacmini azaltmaktir. NP’nin NPR-A, NPR-B ve NPR-C
reseptorleri katalitik aktivite gosteren reseptor
grubundan olup, guanilaz siklaz aktivitesine sahiptir.
ANP’nin polimorfoniikleer notrofillerdeki siiperoksit
radikal Uretimini, LTB4 sentezini ve CD11 (cluster of
differentiation-11) ifadesini artirdig1 gosterilmistir.
Makrofaj fagositozunun uyarilmasi ve ROS uretimi
ile proinflamatuar etki gosterirken makrofajlarda
IL-1
saliverilmesini inhibe ederek, antiinflamatuar etki
de gosterir. E-selektin, ICAM ve VCAM gibi adezyon
molekullerinin ve kemotaktik proteinlerin ifadelerini
(26).
baskilayarak,
LPS ile
azaltirken;

lipopolisakkarit ile uyarilmis NO, TNFa ve

azaltir BNP notrofillerde ROS olusumunun
BNP,
ifadesini
BNP,

sepsis ve septik soklu hastalarda mortalite artisi

antiinflamatuar etki gosterir.
IL-6 ve TNFa’'nin

IL-10’un ifadesini arttirmaktadir.

induklenen

ile de iliskilendirilmistir. Kan BNP duzeyleri ayrica

kardiyovaskiiler hastaliklarda biyobelirtec olarak

kullamlmaktadir. CNP’nin insan endotel hiicrelerinde
IFNy kaynakli proinflamatuar gen ifadesini azalttig,
vaskiiler inflamasyonu engelledigi gosterilmistir (27).

HiSTAMIN

Histamin L-histidin’den “histidin dekarboksilaz”

enzimi araciigiyla sentezlenir. Histamin mast
hiicreleri, bazofiller, epidermis, baz1 noronlar ve
midede enterokromafine benzeyen hiicrelerde yuksek
miktarda bulunur. Travma, 1s1, IgE aracili immdin
reaksiyonlar, anafilatoksinler, SP, IL-1 ve IL-8; histamin
salgilanmasin1 uyarabilirler. Histamin etkilerini, G
proteini kenetli dort reseptorii (H1,2,3,4) Uzerinden
gosterir. H1 reseptor uyarist damar gecirgenligini, NO
ve prostasiklin sentezini arttinr. H1 ayrica sitokinlerin
Th1

aktivasyonuna ve humoral bagisikigin azalmasina

Uretiminin  diizenlenmesine, lenfositlerinin
yol acmaktadir. H2, H1’in aracilik ettigi baz1 etkileri
antagonize eder. Notrofil ve bazofil kemotaksisini
ve aktivasyonunu azaltir ve notrofillerde lokotrien
Dentritik

hiicrelerde ve monositlerde H2 aktivasyonu, IL-

sentezinin inhibisyonuna neden olur.
10 sentezinin artisina IL-12 ve TNFa sentezinin
inhibisyonuna yol acar. H4 reseptorleri aktivasyonu,
mast hicrelerinin ve eozinofillerin kemotaksisine
neden olur. H4 dentritik hucreler ve T lenfositlerde
IL-6, TNFa, TGFB, IL-8 sekresyonunu ve adezyon
(P-Selectin, ICAM-1)

ifadesini artinr (28).

molekiillerinin E-Selectin,

SEROTONIN

Serotonin,  L-triptofandan  sentezlenir  ve
5-hidroksitriptamin (5-HT) olarak da bilinir. Vicutta
gastrointestinal sistemdeki enterokromafin hiicrelerde
(%95), beyinde ve trombositlerde yiiksek miktarda
bulunur. Serotonin, yedi grup reseptorlere (5-HT,.
,) sahiptir. Bunlardan 5-HT, iyon kanali, digerleri
G proteinine kenetli reseptorlerdir. Trombositler
yangi alanina depoladiklari

Nétrofillerde  5-HT,, . ,

reseptorleri bulunur, ancak serotoninin notrofillerin

aktive olduklarinda,

serotonini  salgilarlar.

ROS salivermesi, dokuya gocli ve fagositoz yetenegi
uzerine olan etkileriyle ilgili olarak, celiskili sonuclar
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vardir (29). Serotonin makrofajlarda bulunan 5-HT,,
reseptorleri araciigiyla, disiik IFNy
IFNy
dizeylerinde fagositozu ve TNFa salgilanmasini inhibe

1E, 2A, 3A, 4, 7

diizeylerinde fagositozu artirnirken, yuksek

etmektedir. T hiicrelerinde bulunan 5-HT,, .\ ,c 54 5
reseptorleri aktivasyonu, bu hiicrelerin sagkalimini ve

aktivasyonunu arttirmaktadir (30).

SITOKINLER

Sitokinler, basta bagisiklik hiicreleri olmak lizere
bircok hiicre tarafindan salgilanabilen, protein yapida
maddelerdir. Fizyolojik ve patolojik durumlarda
onemli roller Ustlenen sitokinler; otokrin, parakrin,
endokrin etki gosterebilirler. Sitokinler interferon
(IFN), interlokin (IL), Kemokin, Tiimor nekrozis faktor
(TNF), Transforming growt faktor (TGF) ailelerini ve
hematopoetinleri kapsamaktadir (31). IFN ailesi:
IFNa1, 2, 4-8, 10, 14, 16, 17, 21; IFNB; IFNy; IFNk;
IFNA1-3; IFNw. IL ailesi: IL-1a, B; 2-7; 9-11; 12A, B;
13;15; 17A, B, C, F; 18-25; 27; 31;33; 34; 36q, B, y; 37.
Kemokin ailesi: CCL-1-5, 7-9, 11-28; CX3CL; CXCL-1-
11, 12 a, B, v, 0, €, @; 13-17; XCL-1-2. TNFailesi:
4-1BB ligand, APRIL, BAFF, CD30 ligand, CD40 ligand,
CD70, Ectodysplasin A1, Fas ligand, LIGHT, TNFSF1/
lymphotoxin-a/TNFB,TNFSF3/lymphotoxin-8,
lymphotoxin B2a1 heterotrimer, 0X-40 ligand, RANK
ligand, TL6, TL1A, TRAIL, TNF membrane form/TNFa,
TNF shed form, TWEAK. TGF ailesi: TGFa, B1, B2,
B3. Hematopoetinler: eritropoetin, graniilosit koloni
faktor (G-CSF),
koloni stimie edici faktor (GM-CSF), makrofaj koloni
stimie edici faktor (M-CSF) (32).

Hem akut, hem de kronik yangi sireclerinde

stimie edici graniilosit-makrofaj

sitokinler onemli etkiler gosterirler. Sitokinler,
yanginin tim asamalarinda ve cesitlerinde, “yangiyi
koriikleyen” (pro-inflamatuar: IFNa, IFNB, IFNy,
IFNw, IFNk, IFNy, IFNA1-3, IL-1a, IL-18, IL-6, IL-11,
IL-17A-F, IL-18, IL-25, IL-31, IL-33, IL-36a, IL-368,
IL-36y, IL-37, TNFa, TNFB, BAFF, APRIL) ve “yangiyi
sonduren” (anti-inflamatuar: IL-10, IL-12, IL-19, IL-
20, IL-22, IL-23, IL-24, IL-26, IL-27, IL-28, IL-29, IL-

35) islevler ustlenebilirler (33).
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YANGIYA KATILAN HUCRELER

Endotel
patolojik durumlarda, damar tonusunu (kan akimi,

Hiicreleri: Hem fizyolojik hem de
kan basinci) ve gecirgenligini, anjiyogenezi, hiicre
proliferasyonunu, trombosit agregasyonunu, kan
pihtilasmasint ve fibrin parcalanmasini diizenlerler.
Kapladiklar alan ve salgiladiklar aktif maddeler goz
oniine alindiginda, bu hiicreler viicudun en bilyiik
parakrin, otokrin ve endokrin salgi bezi konumundadir.
Endotel hiicreleri yangida, salgiladiklarnn aktif
maddelerle (NO, H.,S, PGl, PGE,, PAF, 15-HETE, 13-
HODE, Ang.2, Endotelinler, CNP, Histamin, IL-1-6-
8-11, G-CSF, GM-CSF, Eritropoetin, Netrin-1, TDGF,
E-LAM-1, ICAM-1, ICAD-2, VCAD, Urokinaz, Protein-C,
Fibrinolektin, Heparin, Trombospondin, Antitrombin-
[, A-2 Makroglobulin, F-9 Baglayic1 Protein, F-5,8
Aktivator,
Aktivator Inhibitorii, Tromboplastin Doku Faktorii,

Aktivatoru, Plazminojen Pazminojen

Monosit Prokoagiilan inhibitdrii) (8kosit, trombosit ve
damar duz kasi islevlerini kontrol ederler (34).
Trombositler: hizla bolgeye

Yangida goc

ederek, trombosit-lokosit agregatlarn olusturup,

notrofil degraniilasyonunu ve fagositozunu
arttinrlar  (35). Aktive trombositler; IgG opsonize
ROS,

kinosidinler ve proteazlan

bakterilere antimikrobiyal
peptitler,
serbestlestirerek; bakterileri dogrudan éldiirebilirler.
Trombosit faktorii 4, NO, H,S, CO, PGE,, TxA,, Lipoksin
A, Lipoksin B,, PAF, histamin, serotonin, PDGF,
cozunur-CD40L, koagiilasyon proteinleri gibi; bircok

baglandiginda
defensinler,

proinflamatuar ve koagiilan maddeler salgilarlar.
Dentritik Hiicreler: Tum vicut ylzeylerinde,
dokularda ve kanda bulunan dendritik hiicrelerin,
epidermiste bulunan tipine “Langerhans hiicreleri”
dendritik
hiicreler, antijene temas ettiklerinde, ylizeylerinde

denir. Patojen antijenlerini tarayan
bulunan “Toll like” reseptorler (TLR) aktive olur ve
MHC-1I (major histocompatibility complex-class-Il)
reseptor sayisini artirarak olgun dendritik hicrelere
donusirler. Lenf diigimiine goc ederek tamdigi
patojen antijenini MHC-II reseptorleri araciigi ile

T lenfositlere tanitarak ve salgilatiklan sitokinlerle



(IFNa, IFNB, TNF, IL-6, IL-12)
baslatirlar (36).
Makrofajlar: Bu hiicrelerin, doku makrofajlar ve

bagisiklik cevabini

kandan goc eden monositlerin farklilasmasiyla olusan
makrofajlar olmak uzere, iki cesidi bulunmaktadir.
Doku
adlandinlirlar;

makrofajlari  bulunduklari  dokuya gore

karacigerde  Kupffer hiicreleri,
akcigerde histiyositler, sinir sisteminde mikroglialar,
kemikte osteoklastlar, dalak ve lenf diigimlerinde
sinus histiyositleri, bobrekte mezengial hucreler,
gibi.
yangida, doku hasarini algilarlar ve yangiy1 korukleyen

retinada pigment epiteli Makrofajlar akut
M1 fenotipine donuserek, proinflamatuar sitokinleri
salgilarlar. Kronik yangida ise yangiy1 sondiren M2
tipine donuserek, salgiladiklar sitokinlerle siirece yon
verirler (37). Makrofaj kaynakli bircok madde ortya
konmustur: NO, H,S, CO, PGE,, TxA,, LTB,, LTC,, LTD,,
PAF, ANP, IL-1-6-8-10-12-17-23, TNFa, TNFB8, CCL1-17-
22-24, GM-CSF, Arginaz, Prolin poliaminaz.
Notrofiller: Temel olarak akut yangida gorev alan
notrofiller, yangi tetiklendiginde dakikalar icinde
yang1 bolgesine ulasirlar ve patojenleri hicre icine
alarak ya da hiicre disinda oldurebilirler. Notrofiller
uyanldiklarinda bircok aktif madde salgilarlar (NO,
PGE,, TXA,, LTB,, LTC,, LTD,, PAF, IL1-6-8-12, IFN1a,
TNFa, CCL2-3-4-5).
rollerine ek olarak, yangi iyilesmesi ve kronik yangida
(38).
mediatori olan lipoksinlerin sentezini trombositler,

Notrofillerin - akut yangidaki

da onemli gorevleri vardir Bir rezollusyon
notrofilden aldig1 LTA,’li 12-LOX enzimiyle lipoksine
donusturerek gerceklestirirler.

Eozinofiller: Alerjik reaksiyonlarda IgE aracil
immunitede ve paraziter infeksiyonlara kars
savunmada gorev alirlar (39). Eozinofiller yanginin
akut fazinda rol alirlar ve yangi bolgesinde notrofilden
iki Uc giln sonra gorulurler. IL-5 eozinofiller icin
kemotaktiktir. Aktive eozinofiller yangida “major
basic protein” (MBP), “eosinophil cationic protein”
(ECP), “eosinophil peroxidase” (EPX),“eosinophil-
derived neurotoxin” (EDN), IL-2-4-5-6-13, TNFaq,
CCL5, GM-CSF, H,S, PGE,, PGD,, PGF, , TXA,, LTB,,

LTC,, LTD,, PAF gibi; bircok aktif madde saliverirler.

Bazofiller: Bazofiller, ani tip asin duyarlilik
reaksiyonlarinda ve helmintik infeksiyonlara karsi
immiun cevapta onemli rol oynarlar. Bazofil grantilleri,
heparin ve histamin icerir. Bazofil aktivasyonu, IgE
spesifik antijenle, lektinlerle, parazitik ve viral
antijenlerle tetiklenebilir. Aktivasyonla bir cok aktif
madde salgilarlar (Histamin, heparin, IL-3-4-13-31,
LTC,, LTD,, LTE,, PAF, CCL5, VEGF, eozinofil kemotaktik
faktor) (40).

Mast

hucreleri

Hiicreleri: Kemik iliginde iiretilen mast
gorev aldiklann  dokuda
tamamlarlar. Mast hucreleri bircok aktif madde
salgilar (NO, PGD,, PGE, Tx,,, LTD, histamin,
heparin, IL-3-4-5-6, TNFa, FGF, VEGF, triptaz, kimaz).
IL-4, B ve sitotoksik T lenfosit proliferasyonunu uyarir,
MHC-1I ifadesini ve IgG ve IgE Uretimini artinr. FGF
hiicre proliferasyonu, migrasyonu, anjiyogenez ve

gelisimlerini

yara iyilesmesinde rol oynar. VEGF ise anjiyogenezi
uyarir, yara iyilesmesi ve hematopoez gibi fizyolojik
islevlerde gorev alir (41).

Lenfositler:

T-lenfositler: Timusta olgunlasmalarinin
ardindan, lenf bezlerinde ve dalakta depolanirlar.
Yizey reseptorleri (TCR), MHC ile etkileserek, onlarin
sundugu antijenleri tanir ve boylece viral enfeksiyon ya
da kanser gibi durumlarda hiicre ylizeyi konfiglirasyon
degisimleri olan hiicrelerde, salgiladiklar bircok
sitokin ve enzimlerle (IL-2-3-4-5-7-9-10-13-17-21-
22-25-26,IFNy, TNF, TGFB, NO, PGE2, GM-CSF) kalici
hasara neden olurlar. T lenfositler; saf CD4+ (T,
Th), bellek CD4+, saf CD8+ (sitotoksik), bellek CD8+,
Gamma delta, Mukozayla iliskili degismez (Mucosal
associated invariant) ve Dizenleyici T lenfositler;
olarak simflandinlmistir. CD4+ T lenfositlerin Th1, 2,
9,17,22, T, ve Treg alt tipleri de tammlanmistir (42).
CD4+ T lenfositler, antijen sunan hiicre yizeyindeki
MHC-II’ye; CD8+ T lenfositler ise, tum cekirdekli
hiicre yiizeylerindeki MHC-I’e baglanirlar.

B-lenfositler: Bagirsagin  Peyer plaklarinda
bulunan GALT’da ve kemik iliginde olgunlasirlar.
Olgunlasmis  formlari, lenf bezlerinin kortikal

follikiillerine ve dalakta beyaz pulpaya yerlesirler.
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Antijen spesifik B lenfositler; Dendritik hiicreler ile
CD4+ T lenfositler arasindaki yabanci antijene kars
gelisen ortak etkilesimler sonucu; B lenfositlerden
farklilagirlar ve immunoglobulin Ureten plazma
hiicrelerine donusurler (43). B lenfositlerin kanda
“saf B hiicreleri” ve “bellek B hiicreleri” olmak lizere
iki tipi bulunabilir ve onemli maddeler salgilarlar (lg,
IL-1, TGFB, PGE,).

Dogal Oldiiriicii Hiicreler (NK hiicreler: natural
killer cell): Virus ile enfekte olan hiicreleri ve kanser
hiicrelerini, onceden duyarlanmadan oldirebilirler.
Zarlarinda bulunan KAR (killing activation receptor)
ve KIR (killing inhibition receptor) reseptorleriyle
sitotoksik etkileri dizenlenmektedir. Aktive olduklan
zaman bircok sitokin salgilarlar (IL-1-3-5-8-10-13,
IFNy, TNFa, GM-CSF, CCL-1-2-3-4-5, CXCL8) (44).
YANGI SURECLERINDE OTAKOIDLER

Yangi; katilan hucreler, salgilanan otakoidler ve
slirec dikkate alindiginda, akut ve kronik yangi olarak
iki farkli tipe ayrilmaktadir. Akut ve kronik yangi
farkli nedenlerle ortaya cikan ve organizmanin farkl
yollardan sonuclandirabildigi iki farkli mekanizma
olarak calismaktadir (Tablo-1).

Tablo 1. Akut ve Kronik Yanginin Genel Ozellikleri

AKUT YANGI

Akut yangi, infeksiyonlar, travma, zararli fiziksel
ve kimyasal etkenlerle tetiklenen ve hasar kaynaginm
yok etmek icin, ortaya konan kisa sireli (dakikalar-
giinler) bagisiklik stirecidir (45). Akut yangi birbirini
izleyen Uc sureci kapsamaktadir: etkenin taninmasi,
etkene cevap verilmesi ve vyanginin iyilesmesi
(rezolusyon).

A-Etkenin Taninmasi: Akut yangi, doku hasarinin
veya yabanci/zararli etkenin doku makrofajlan
veya dentritik hlicreler tarafindan taninmasiyla
“Desen Tanima

tetiklenmektedir. Bu hiicreler,

Reseptorleri”’nin  (pattern recognition receptors:
PRR) etken tarafindan uyarilmasiyla aktive olurlar.
PRR: “Toll like” (TLR: TLR1-11), NOD like” (NLR:
NOD1-2, NLRC3-5, NLRX1, CIITA, NLRP1-14) ve “RIG-I-
like” (RLR: RIG-1, MDA5, LGP2) reseptor ailelerinden
olusmaktadir ve yangiya katilan oteki hicrelerde de
ifade edilemektedir (46). PRR, etkende bulunan DAMP
(damage associated molecular patterns) ve PAMP
(pathogen associated molecular pattern) tarafindan
uyarilmaktadir. DAMP; hiicre hasarin1 gosteren DNA
yikim Uruna drik asit, hasarli mitokondriden salinan
ATP, Na*-K*

azalmis hiicre ici potasyum, sitoplazmik DNA olabilir.

pompas! islev bozuklugu nedeniyle

OZELLIK AKUT YANGI KRONIK YANGI
SURE Kisa (saatler, glinler) Uzun (haftalar, aylar, yillar)

" . . Patojenin etkisizlestirilememesi,
ETKEN Doku hasari, viicuda giren patojenler

otoimmiinite, tekrarlayan akut yangi

ETKENE OZGULUK

Etkene 6zgii olmayan genel bir cevap

Etkene 0zgii ve secici bir cevap

DAMAR CEVAPLARI

Vazodilatasyon, gecirgenlik artisi

Yeni damar olusumu

DOKU CEVAPLARI Odem, kizarklik

Fibrosis, nekroz

HUCRELER

Baskin olarak notrofil ve makrofajlar

Baskin olarak lenfosit ve makrofajlar

GOREV ALAN BASLICA
OTAKOIDLER

Histamin, serotonin, bradykinin, arakidonik
asid metabolitleri, kemokinler, NO, IL-1-6-8-

IL-2-3-4-5-7-9-10-12-13-14-15, IFN’lar, TGFB

11-16-17-18, TNFa, eotaxin, GM-CSF, G-CSF
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PAMP: Patojenler tarafindan ifade edilen, molekuler
desenlerdir  (bakteri lipoproteinleri, flajellum,
dsRNA, ssRNA, DNA). Hasarli/yabanci/zararli etkenin
doku makrofajlar ve dentritik hiicreler tarafindan
taninmas1 ve aktivasyonlariyla, cevreye yangi uyarisi
verilir (yangin varrr!) (45).
B-Etkene  Cevap
ve bagisikik hiicrelerinin

doku
bitlincil

Verilmesi: Damar,
esgudumlu
cevabindan olusur. ilk olarak endotelinlerin aracilik
Ardindan

temel olarak histamin, NO, PGE, ve PGl,’nin neden

ettigi ani vazokonstriksiyon gozlenir.
oldugu“aktif hiperemi”ye yol acan, vazodilatasyon
ortaya cikar. Daha sonra damar gecirgenligi artar ve
dokuya proteinden zengin sivi1 gecisiyle 6dem olusur.
Histamin, serotonin, bradikinin, lokotrienler ve SP;
damar gecirgenliginin artisindan sorumludur.

Kandan  lokositler
yang1 bolgesine toplanmalarim
kemotaktik

notrofiller, eozinofiller, bazofiller, dogal oldiriicu

cagrnilarak  (kemotaksi)
saglayan baslica
ajanlar  kemokinlerdir.  Monositler,
hiicreler, mast hiicreleri, lenfositler ve trombositler
damardan dokuya gecebilirler. Hucrelerin damardan
dokuya gocu, hucreler arasindaki bir dizi etkilesimle
olusmaktadir. Lokositlerde ve endotelde yangi uyarisi
(E-selektin,
P-selektin, L-selektin,CD34, Sialyly Lewis X proteini,
ICAM-1, ICAM-2, iC3b, fibrinojen, fibronektin, LFA-
1, VLA-4, CD31, Mac1) (47); hucrelerin birbirine
tutunmasini saglar. Lokositler kemotaktik maddelerin

nedeniyle artan adezyon molekilleri

derisimini izleyerek, hasar bolgesine ulasirlar.
6-24 saatte yangi
bolgesinde toplanirlar ve 48-72 saat sonra yangi

Akut yangida notrofiller
bolgesinde notrofil gorilmez. Daha sonra (24-48 saat)
kandan gocen monositlerin farklilasmasiyla olusan
makrofajlar yang1 bolgesinde yer alirlar. Makrofajlar
ve notrofiller yangi alanindaki hasarli/yabanci/zararli
etkeni, fagositoz ile etkisizlestirirler. Fagosite edilen
etken, NADPH oksidaz enzimi araciligiyla sentezlenen
“stiper oksit radikali” ve baska tepkimelerle olusan
ROS ile etkisizlestirilir. Ek olarak, salgilanan NO ile
“siiper oksit radikali” tepkimesinden agiga ¢ikan

RNS de katkida bulunur. Ayrica, BPI (bakteriyel

gecirgenlik arttirici protein), lizozim, MBP (major
basic protein), defensin gibi bazi lizozomal maddeler,
oksidatif olaylar olmaksizin etki edebilmektedir.
Lizozomlarda etkeni parcalayan peptidaz, proteaz,
asit ribonukleaz, asit deoksiriboniikleaz, asit hidrolaz,
glukosidaz,

fosfolipaz, lipaz ve amilaz gibi bircok atik parcalayici

fosfataz, galaktosidaz, hyaluronidaz,
enzim de bulunmaktadir. Dokuda tetiklenen proteaz

aktivasyonu ve antiproteaz inaktivasyonu ile
ekstraseliler matriks de azalabilir (48).

C-Yanginin lyilesmesi (rezoliisyonu): Akut yang1
tepkisi aktif bir sekilde sonlandirlarak, hasar gelisimi
durdurulur ve doku tamiri gerceklestirilir. Bu cok iyi
yonetilen aktif bir stirectir ve bilesenlerindeki eksiklik,
asinlik ya da diizensizlik; kronik yangiya yol acabilir.
Yanginin iyilesmesi i¢in; notrofil doku infiltrasyonunun
sonlanmasi; sitokinlerin sentez ve salgilanmasinin
dokudaki

makrofajlarin

diizenlenmesi; notrofillerde apopitozun

induklenmesi; proinflamatuar M1

fonotipinden, antiinflamatuar M2’ye donusmesi;

apoptotik olmayan bagisikik hiicrelerinin = kan
damarlarina veya lenfatiklere geri donmesi; doku
Yangi

aracilik eden cesitli otakoid maddeler (lipoksinler,

tamirinin baslamasi; gerekir. iyilesmesine
resolvinler, protektinler, maresinler, noroprotektin
D1, Annexin-1, Netrin-1, Chemerin15, H,SS, CO ve
adenosin) tanimlanmistir (49).

Ek olarak, Vagus siniri, antiinflamatuar refleks olarak
bilinen noronal devrenin bir parcasidir. Efferent yol;
dalagin beyaz pulpasinda T hiicresi alt kiimesine bitisik
olan sinaps benzeri yapilarda sonlanan; adrenerjik
splenik noronlan aktive etmektedir. Uyanyla salgilanan
alfa-2
uyararak, asetilkolin sentezini indiikler ve saliverilen

noradrenalin, T hicrelerindeki reseptorleri
asetilkolin de makrofajlardaki nikotinik reseptorlere
baglanarak, hem Netrin-1 hem de lipid rezoliisyon
mediyatorlerinin salgilanmasini diizenler (50).

Yangi iyilesmesine lenfanjiyogenezde eslik eder ve
boylece sivi ve makromolekul drenaji, immiin hiicre
modilasyonu ve yenilenme gerceklesir. Dizensiz
lenfanjiyogenez, yangi iyilesmesinde bozukluklara yol

acmaktadir (51).
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KRONIK YANGI

Kronik yangi, konagin bagisiklik cevabina ve etkene
gore suresi (haftalar, aylar, yillar) farkli olabilen bir
slirectir. Akut yangiy1 izleyebilecegi gibi, akut yangi
olmadan da ortaya ¢ikabilir. Konaga direnc gosteren
enfeksiyoz ajanlar (Mycobacterium tuberculosis,
protozoa, mantarlar ve parazitler) vicutta yok
edilemeyen ve uzun sire maruz kalinan yabanci
maddeler (silika tozu) ya da organizmanin kendi
molekiillerine kars1 duyarli hale geldigi otoimmiin
hastaliklar (romatoid artrit, lupus eritematozus);
kronik yangiya neden olabilirler (52).

Kronik yangida hem M1 hem de M2 makrofajlar rol
alirlar ve salgiladiklan sitokinler, blyime faktorleri,
enzimler, ROS ve RNS ile siirece yon verirler (53).
Kronik yanginin patogenezinde, aktive makrofaj ile
T lenfositler arasindaki birbirini pekistiren dongu, rol
oynamaktadir. Aktive B lenfositler, plazma hiicreleri,
eozinofiller ve mast hucreleri de kronik yangida gorev

alirlar.
YANGI TEDAVISINDE KULLANILAN iLACLAR

Kortikosteroidler: Guclu antiinflamatuar ve

imminsupresor etkilerini, hiicre cekirdegindeki
reseptorleri Uzerinden
indiklenen COX-2,

molekiillerinin

gerceklestirirler.
iNOS,
ifadesini

Yangida sitokinler ve

adhezyon engellerler.
indiuklenen  antiinflamatuar
PLA, inhibe
ederek, arakidonik asit metabolitlerinin uretimini
yangi
hizlandinrlar. Tedavide kullanilan kortikosteroidlerin

Kortikosteroidlerle

Anneksin-1  (lipokortin) enzimini

sinirlar. ~ Kortikosteroidler iyilesmesini de
antiinflamatuar ve immiinosupresan giicleri farklidir
ve uzun sireli kullamimlan cesitli yan etkilere sebep

olmaktadir (54).

COX Yolagi Baskilayicilari (Non Steroidal
Anti inflamatuar ilaclar: NSAID): Antiinflamatuar,
antipiretik, analjezik etkili bu ilaglarin, COX-

1 ve COX-2 seciciligi gorecelidir; ancak yangi ile
induklenen COX-2 inhibisyonunun asil etkiden sorumlu
oldugu dusiiniilmektedir. Ek olarak, bu ilaglarin COX
inhibisyonu disinda, yang sirecleri lizerine baskaca
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etkileri de tanimlanmistir (55). Yangida onemli roller
ustlenen, mikrozomal PGE sentaz-1, indiiklenebilen
bir enzim olarak, umut veren bir antiinflamatuar ilac
hedefi gibi gorinmektedir (56).

5-LOX Yolag: Baskilayicilar: 5-LOX inhibitorleri:
Lokotrienlerin Uretiminden sorumlu olan bu enzimin
inhibitorleri, lokotrienlerin asin Uretildigi astmamin
kronik tedavisinde kullanilmaktadirlar (57). sisLT1
reseptor antagonistleri: Bu ilaclar, astmanin kronik
tedavisinde, hareketle olusan bronkokonstriksiyonda
ve alerjik rinitte kullanilmaktadir (58).

Histamin Reseptor Antagonistleri ve Sentez
inhibitorleri: H1
hastaliklar

reseptor antagonistleri alerjik

(rinit, Urtiker, konjuktivit), hareket
hastaligi, Menier hastaligi, vertigo ve emeziste;
histidin dekarboksilaz inhibitorleri mevsimsel alerji
proflaksisinde kullanmilmaktadir (59). H

antagonistlerinin akciger,

, reseptor

deri, gastronintestinal
sistem yangilarinda kullanim1 arastinlmaktadir (60).
Bagisikhg1 Baskilayic1 ilaglar: kronik yanginin
sagaltilmast  ve atak
kullanilmaktadir (55).

Kiiciik Molekiil ilaglar: metotreksat, leflunomide,

sayisinin  azaltilmasinda

klorokin, hidroksiklorokin, minosiklin, sulfasalazin,
azatiyopdrin, siklosporin, siklofosfamid, penisilamin,
auranofin, azatiopiirin ve mikofenolat mofetil.
Biyolojikler (antikorlar): Kullanilan monoklonal
antikorlarin [-mab: monoklonal antikor (mAb), -umab:
insan mAb, -zumab: humanize mAb, -ximab: kimerik
(insan+fare) mAb, -omab: fare mAb, -cept: insan
IgG1’in Fc parcasiyla birlesebilen soluble reseptor
proteini] pek cok cesidi bulunmaktadir. B lenfosit
T lenfosit
inhibitorleri (abatacept) ve janus kinaz inhibitori
(tofacitinib)
kendisine ya da

inhibitorleri (rituksimab, belimumab),

antikorlarinin  yaninda; sitokinlerin

reseptorlerine kars1 Uretilen
antagonist antikorlar da gelistirilmistir. ilac olarak
TNF

infliximab,

ruhsatlandirilan (adalimumab, golimumab,
IL-1R
(anakinra, rilonacept), IL-18 (canakinumab), IL-2
(basiliximab, daclizumab), IL-4R (dupilumab), IL-5

(mepolizumab, reslizumab), IL-5R (benralizumab),

etanercept, certolizumab),



IL-6R  (tocilizumab, satralizumab,
IL-6 IL-12B
(secukinumab, ixekizumab),
IL-23A  (guselkumab,
antikorlar;

sarilumab),
(ustekinumab), IL-17A
IL-17RA (brodalumab),
risankizumab, tildrakizumab)
hastaliklarda,
inhibisyonunda ve

(siltuximab),

immun transplant

rejeksiyon bazi kanserlerin
tedavisinde kullamlmaktadir.
mTOR

Sirolimus, temsirolimus ve everolimus posttransplant

inhibitorleri (Rapamisin analoglari):
imminsupresyonda ve koroner arter stentlerinde
fibrotik biiylimeyi onlemek amaciyla kullanilmaktadir
(61).

Bagisikhig1 Diizenleyici ilaglar:

Bagisiklik kontrol noktasi inhibitorleri (immune
checkpoint inhibitors): T lenfositlerin aktivasyonunu
sinirlandiran, reseptor ve ligandlarin ortaya konmasi;
kanser huicrelerini tanimasi ve ortadan kaldirmasim
saglayan etkili monoklonal antikorlarin gelistirilmesini
saglamistir. Ipilimumab ve tremelimumab CTLA-
4’Un (Cytotoxic T Lymphocyte-Associated Protein 4)
antijen sunan hiicreler uzerindeki B7 ligandlan ile
etkilesimini bloke ederek, T hucresi aktivasyonunu
artirmaktadir. T hiicre ylizeyindeki “Programli Hiicre
Olimii-1”in (Programmed Cell Death 1: PD-1), kanser
hiicresince sunulan PD-L1 ve PD-L2 ile baglanmas;
T hicre aktivasyonunu inhibe etmektedir. PD-1 ile
Nivolumab,

ligandlarinin  etkilesimini  engelleyen

Pembrolizumab, Atezolimumab, Durvalumab,

Cemiplimab ve Avelumab; cesitli kanserlerin
tedavisinde kullanilmaktadir. Ayrica anti-PD-1 ve anti-
CTLA4 antikorlart birlikte de uygulanabilmektedir
(62).

CAR-T hiicreleri: izole edilip invitro “Chimeric
antigen receptors” (CARs) tasiyacak sekilde genetigi
degistirilmis CAR-T hiicreleri; kanser tedavisinde
kullanlmaktadir.

Rekombinant-sentetik sitokinler: Rekombinant
IL-2 kanser tedavisinde; rekombinant IFN-a ve IFN-y
IFNa1 ve IFNB otoimmiin
Rekombinant GM-

CSF kemik iligi naklinde, kanser tedavisi sirasinda,

viral infeksiyonlarda;

hastaliklarda kullanilmaktadir.

aplastik anemide ve cesitli notropenilerde;

miyelopoezi uyarmak amaciyla kullanilmaktadir.
Rekombinant G-CSF ise, kok hicre nakillerinde ve
kanser kemoterapisi sirasinda gelisen notropeni
tedavisinde kullamlmaktadir (61). Rekombinat insan
eritropoietinleri olan epoetin alfa, darbepoietin alfa
ve reseptorleri lzerine agonist etkili peptidlerden
(peginesatide ve cibinetide) anemide, sarkoidozda ve

bazi yara tedavilerinde yararlanilmaktadir (63, 64).
OTAKOIDLERLE iLiSKIiLi YENi TEDAVi YAKLASIMLARI

iNOS inhibitorleri: Deneysel olarak kullanilan
arginin analoglan secici olmadigindan, agir yan etkiler
ortaya cikmaktadir. Yangida gorev alan iNOS’a ve sinir
doku dejenerasyonlarinda rol oynayan nNOS’a secici
inhibitorlerin gelistirilmesi calismalar1 siirmektedir.
iNOS  secici
baz1 inflamatuar hastaliklarda ve kanserde etkili

Preklinik calismalarda, inhibitorlerin
olabilecegine dair, bulgular ortaya konmustur (65).

NO Vericileri ve NO-NSAID: Bir grup NSAl ilaca NO
aciga cikaran bir molekiil baglanmasiyla sentezlenen
NO-NSAl’lerle (NO-asetil-salisilik asit, flurbiprofen,
naproksen, ibuprofen...) yapilan hayvan calismalari,
azalmis yan etki profili ve artmis antiinflamatuar
etkinligi, ortaya koymustur (66).

H2S Vericileri ve H2S-NSAID: H2S vericileri ve
sentez inhibitorleriyle ilgili calismalar stirmektedir
(67). H,S-NSAI ilaclarin yangida artan etkinlikleri
ve daha az yan etkileri olabilecegi, klinik oncesi
deneylerde ortaya konmustur. H,S-Naproksen ise,
kanserde umut vermektedir.

PAF Cesitli PAF
antagonistlerinin yangida etkili oldugu preklinik
calismalarda bildirilmistir. Rupatadin (alerjide),
yangida), (akut
pankreatitte) ve LAU-0901 (okiler inflamasyon ve
inmede) denenmektedir (68).

RAS inhibitorleri: ADE inhibitdrleri ve AT,
reseptor antagonistlerinin yangiyr baskiladigina dair

Antagonistleri: reseptor

Apafant  (okiiler leksipafant

cesitli bulgular ortaya konmustur (69).

Endotelin Reseptor Antagonistleri: Pulmoner
hipertansiyon tedavisinde kullanilan bu
kanserde, kalp yetmezliginde, iskemi-reperfiizyon

ilaclarin
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hasarinda ve LPS ile indiklenen ateste etkinligi;
denenmektedir (70).

Serotonin Reseptor Antagonistleri ve
Agonistleri: 5HT,, reseptorlerinin blokajiinflamasyonu
azaltmaktadir (71). 5-HT, reseptdr antagonistleri, sinir
dokuda yangiy1 baskilamaktadir (72). 5-HT, reseptor

agonistlerinin ise, antiinflamatuar, antifibrinotik ve

CIKAR CATISMASI

antisitokin ozellikleri tammlanmistir (73).

PDE inhibitorleri: PDE’lar cAMP ve cGMP’yi
parcalayan, 11 enzim ailesinden olusmaktadir. PDE1
(74); PDE3 ve PDE4 (75, 76); PDE5 (77) inhibitorlerinin
cesitli yangi modellerinde ve hastaliklarda; prekilinik
ve klinik faz calismalar yapilmaktadir.

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

KAYNAKLAR

1. Keppel Hesselink JM. The terms ‘autacoid’,
‘hormone’ and ‘chalone’ and how they have
shifted with time. Auton Autacoid Pharmacol,
2015;35(4):51-8.

Role
Res,

2. Cooke JP. Inflammation and Its
in Regeneration and Repair. Circ
2019;124(8):1166-8.

3. Derici MK, Demirel-Yilmaz E. The effects of nitric
oxide on cancer development and metastasis.
Turk Hij ve Deney Biyol Derg, 2017;74:161-74.

4, Porrini C, Ramarao N, Tran S-L. Dr. NO and Mr.
Toxic - the versatile role of nitric oxide. Biol
Chem, 2020;401(5):547-72.

5. Ozcan G, Sahin EA, Demirel Yilmaz E. Effect of
Nitric oxide on cardiacfunction: Review. Turkiye
Klin Cardiovasc Sci, 2016;28(3):99-117.

6. Nomenoglu T, Demirel-Yilmaz E. Gas Mediators
in the Nervous System: Nitric Oxide, Hydrogen
Sulfide and Carbon Monoxide. Turkiye Klin J
Neurol, 2017;12(3):71-88.

7. Anavi S, Tirosh O. iNOS as a metabolic enzyme
under stress conditions. Free Radic Biol Med,
2020;146:16-35.

Turk Hij Den Biyol Derg

8. Citi V, Martelli A, Brancaleone V. Anti-
inflammatory and antiviral roles of hydrogen
sulfide: Rationale for considering H(2) S
donors in COVID-19 therapy. Br J Pharmacol,
2020;177(21):4931-41.

9. Campbell NK, Fitzgerald HK, Dunne A. Regulation
of inflammation by the antioxidant haem
oxygenase 1. Nat Rev Immunol, 2021;21(7):411-
25.

10. Esser-von Bieren J. Eicosanoids in tissue repair.
Immunol Cell Biol, 2019;97(3):279-88.

11. Tsuge K, Inazumi T, Shimamoto A, Sugimoto Y.
Molecular mechanisms underlying prostaglandin
E2-exacerbated inflammation and immune
diseases. Int Immunol, 2019;31(9):597-606.

12. Miyata J, Fukunaga K, Kawashima Y, Ohara O,
Arita M. Cysteinyl leukotriene metabolism of
human eosinophils in allergic disease. Allergol
Int, 2020;69(1):28-34.

13. Chiang N, Serhan CN. Specialized pro-resolving
mediator network: an update on production and
actions. Essays Biochem, 2020;64(3):443-62.



14.

1155

16.

17.

18.

19.

20.

21.

22.

23.

Pace-Asciak CR. Pathophysiology of the
hepoxilins. Biochim Biophys Acta - Mol Cell Biol
Lipids, 2015;1851(4):383-96.

Freigang S. The regulation of inflammation
by oxidized phospholipids. Eur J Immunol,
2016;46(8):1818-25.

Donvito G, Nass SR, Wilkerson JL. The
Endogenous Cannabinoid System: A Budding
Source of Targets for Treating Inflammatory and
Neuropathic Pain. Neuropsychopharmacology,
2018;43(1):52-79.

Recchiuti A, Isopi E, Romano M, Mattoscio
D. Roles of Specialized Pro-Resolving Lipid
Mediators in Autophagy and Inflammation. Int J
Mol Sci, 2020;21(18):6637.

Lordan R, Tsoupras A, Zabetakis |, Demopoulos
CA. Forty Years Since the Structural Elucidation
of Platelet-Activating Factor (PAF): Historical,
Current, and Future Research Perspectives.
Molecules. 2019;24(23):4414.

Forrester SJ, Booz GW, Sigmund CD. Angiotensin
Il signal transduction: An update on mechanisms
of physiology and pathophysiology. Physiol Rev,
2018;98(3):1627-738.

Paz Ocaranza M, Riquelme JA, Garcia L.
Counter-regulatory renin-angiotensin system
in cardiovascular disease. Nat Rev Cardiol,
2020;17(2):116-29.

Chang Y, Wei W. Angiotensin Il in inflammation,
immunity and rheumatoid arthritis. Clin Exp
Immunol, 2015;179(2):137-45.

Patel M, Kurade M, Rajalingam S, Bhavsar R,
Mustafa SJ, Ponnoth DS. Role of angiotensin
Il type 1 (AT1) and type 2 (AT2) receptors in
airway reactivity and inflammation in an allergic
mouse model of asthma. Immunopharmacol
Immunotoxicol, 2019;41(3):428-37.

Marceau F, Bachelard H, Bouthillier J.
Bradykinin receptors: Agonists, antagonists,
expression, signaling, and adaptation to
sustained stimulation. Int Immunopharmacol,

2020;82:106305.

24,

25.

26.

27.

28.

29.

30.

3o

32.

Suvas S. Role of Substance P Neuropeptide
in Inflammation, Wound Healing, and Tissue
Homeostasis. J Immunol, 2017;199(5):1543-52.

Elisa T, Antonio P, Giuseppe P. Endothelin
receptors expressed by immune cells are
involved in modulation of inflammation and
in fibrosis: Relevance to the pathogenesis
of systemic sclerosis. J Immunol Res,
2015;2015:147616.

Friebe A, Sandner P, Schmidtko A. cGMP: a
unique 2nd messenger molecule recent
developments in  cGMP research and
development. Naunyn Schmiedebergs Arch
Pharmacol, 2020;393(2):287-302.

Day A, Jameson Z, Hyde C, Simbi B, Fowkes R,
Lawson C. C-Type Natriuretic Peptide (CNP)
inhibition of Interferon-y-Mediated gene
expression in human endothelial cells in vitro.
Biosensors, 2018;8(3):14;8(3):86.

Branco ACCC, Yoshikawa FSY, Pietrobon AJ,
Sato MN. Role of histamine in modulating the
immune response and inflammation. Mediators
Inflamm, 2018;2018:9524075.

Wan M, Ding L, Wang D, Han J, Gao P. Serotonin:
A Potent Immune Cell Modulator in Autoimmune
Diseases. Front Immunol, 2020;11:186.

Schoenichen C, Bode C, Duerschmied D. Role
of platelet serotonin in innate immune cell
recruitment. Front Biosci, 2019;24:514-26.

British Society for Immunology.-Cytokines:
Introduction.  (erisim  tarihi:  21.04.2021)
https://www.immunology.org/public-
information/bitesized-immunology/receptors-
and-molecules/cytokines-introduction.

IUPHAR - Guide to Pharmacology - Chemokines.
(erisim tarihi: 10.10.2020). https://www.
guidetopharmacology.org/GRAC/FamilyDisplay
Forward?familyld=950.

Turk Hij Den Biyol Derg

798



33.

34.

35.

36.

37.

38.

39.

40.

41.

799

Turner MD, Nedjai B, Hurst T, Pennington
DJ. Cytokines and chemokines: at the
crossroads of cell signalling and inflammatory
disease. Biochim Biophys Acta - Mol Cell Res,
2014:1843(11), 2563-82.

Shao Y, Saredy J, Yang WY. Vascular endothelial
cells and innate immunity. Arterioscler Thromb
Vasc Biol, 2020;40(6):e138-e152.

Palankar R, Kohler TP, Krauel K, Wesche J,
Hammerschmidt S, Greinacher A. Platelets
kill bacteria by bridging innate and adaptive
immunity via platelet factor 4 and FcyRIIA. J
Thromb Haemost, 2018;16(6):1187-97.

Castell-Rodriguez A, Pindn-Zarate G, Herrera-
Enriquez M, Jarquin-Yanez K, Medina-Solares I.
Dendritic cells: location, function, and clinical
implications. In: Biology of Myelomonocytic
Cells, InTech; 2017.

Luisa A. DiPietro MES. Cell Mediators of acute
inflammation. In: Frontiers in Inflammation,
vol. 1. ; 2016:11-25.

Curi R, Levada-Pires AC, Silva EB da. The critical
role of cell metabolism for essential neutrophil
functions. Cell Physiol Biochem, 2020;54(4):629-
47.

Aoki A, Hirahara K, Kiuchi M, Nakayama T.
Eosinophils: Cells known for over 140 years
with broad and new functions. Allergol Int,
2021;70(1):3-8.

Joshua Boyce, Fanning L. Mast Cells, Basophils,
and Mastocytosis. In: Rich RR, Fleisher TA,
Shearer WT, Schroeder HW, eds. Clinical
Immunology, 5th ed. Elsevier; 2019:335-47.

Moon TC, Dean Befus A, Kulka M. Mast cell
mediators: Their differential release and the
secretory pathways involved. Front Immunol,
2014:5, 569.

Turk Hij Den Biyol Derg

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Uhlen M, Karlsson MJ, Zhong W. A genome-wide
transcriptomic analysis of protein-coding genes
in human blood cells. Science, 2019:366(6472),
eaax9198.

Takemori T, Tarlinton D, Hiepe F, Andreas R. B
Cell Memory and Plasma Cell Development. In:
Molecular Biology of B Cells: Second Edition.
2nd ed. Elsevier; 2015.

Paul S, Lal G. The molecular mechanism of
natural killer cells function and its importance
in cancer immunotherapy. Front Immunol,
2017;8:1124.

Silverstein A. A History of Immunology. 2nd ed.
(Duke University, ed.). Elsevier; 2009.

IUPHAR-Guide to Pharmacology-Catalytic
Receptors. (erisim tarihi:12.03.2021). https://
www.guidetopharmacology.org/GRAC/Receptor
FamiliesForward?type=CATALYTICRECEPTOR.

Koh Y, Park J. Cell adhesion molecules and
exercise. J Inflamm Res, 2018;11:297-306.

Muller WA. Getting leukocytes to the site of
Inflammation. Vet Pathol, 2013:50(1), 7-22.

Norling L V., Serhan CN. Profiling in resolving
inflammatory exudates identifies novel anti-
inflammatory and pro-resolving mediators
and signals for termination. J Intern Med,
2010:268(1), 15-24.

Mirakaj V, Dalli J, Granja T, Rosenberger P,
Serhan CN. Vagus nerve controls resolution and
pro-resolving mediators of inflammation. J Exp
Med, 2014;211(6)(6):1037-48.

Abouelkheir GR, Upchurch BD, Rutkowski
JM. Lymphangiogenesis: fuel, smoke, or
extinguisher of inflammation’s fire? Exp Biol
Med, 2017;242(8):884-95.



52.

53.

54.

55.

56.

57.

58.

59.

60.

Soehnlein O, Steffens S, Hidalgo A, Weber
C. Neutrophils as protagonists and targets
in chronic inflammation. Nat Rev Immunol,
2017;17(4): 248-61.

Yao C, Narumiya S. Prostaglandin-cytokine
crosstalk in chronic inflammation. Br J
Pharmacol, 2019;176(3):337-54.

Krensky — AM, Azzi JR, Hafler DA.
Immunosuppressants and  Tolerogens. In:
Brunton LL, Hilal-Dandan R, Knollmann BC, eds.
Goodman &amp; Gilman’s: The Pharmacological
Basis of Therapeutics, 13e. 13rd ed. McGraw-
Hill Education; 2017.

Grosser T, Smyth E, FitzGerald G.
Pharmacotherapy of Inflammation, Fever, Pain,
and Gout. In: Brunton LL, Hilal-Dandan R,
Knollmann BC, eds. Goodman &amp; Gilman’s:
The Pharmacological Basis of Therapeutics, 13e.
McGraw-Hill Education; 2017.

Bergqvist F, Morgenstern R, Jakobsson PJ. A
review on mPGES-1 inhibitors: from preclinical
studies to clinical applications. Prostaglandins
Other Lipid Mediat, 2020;147:106383.

Meshram D, Bhardwaj K, Rathod C, Mahady GB,
Soni KK. The Role of Leukotrienes Inhibitors
in the Management of Chronic Inflammatory
Diseases. Recent Pat Inflamm Allergy Drug
Discov, 2020;14(1):15-31.

Barnes PJ. Pulmonary Pharmacology. In:
Brunton LL, Hilal-Dandan R, Knollmann BC, eds.
Goodman &amp; Gilman’s: The Pharmacological
Basis of Therapeutics, 13e. 13rd ed. McGraw-
Hill Education; 2017.

Parsons ME, Ganellin CR. Histamine and its
receptors. Br J Pharmacol, 2006;147:1,5127-
S135.

Liu WL. Histamine H4 receptor antagonists for
the treatment of inflammatory disorders. Drug
Discov Today, 2014;19(8):1222-5.

61.

62.

63.

64.

65.

66.

67.

68.

Wellstein A, Giaccone G, Atkins MB, Sausville
EA. Pathway-Targeted Therapies: Monoclonal
Antibodies, Protein Kinase Inhibitors, and
Various Small Molecules. In: Brunton LL, Hilal-
Dandan R, Knollmann BC, eds. Goodman
&amp; Gilman’s: The Pharmacological Basis
of Therapeutics, 13e. McGraw-Hill Education;
2017:1207-40.

Bagchi S, Yuan R, Engleman EG. Immune
Checkpoint Inhibitors for the treatment of
cancer: clinical impact and mechanisms of
response and resistance. Annu Rev Pathol,
2021;16:223-49.

Hermanson T, Bennett CL, Macdougall IC.
Peginesatide for the treatment of anemia due to
chronic kidney disease - an unfulfilled promise.
Expert Opin Drug Saf, 2016;15(10):1421-6.

Bitto A, Irrera N, Pizzino G. Activation of the
EPOR-B common receptor complex by cibinetide
ameliorates impaired wound healing in mice
with genetic diabetes. Biochim Biophys Acta Mol
Basis Dis, 2018;1864(2):632-9.

Cinelli MA, Do HT, Miley GP, Silverman RB.
Inducible nitric oxide synthase: regulation,
structure, and inhibition. Med Res Rey,
2020;40(1):158-89.

Yu H, Cui L-X, Huang N, Yang Z-L. Recent
developments in  nitric  oxide-releasing
biomaterials for biomedical applications. Med
Gas Res, 2019;9(4):184-91.

Zhang H, Bai Z, Zhu L. Hydrogen sulfide donors:
Therapeutic potential in anti-atherosclerosis.
Eur J Med Chem, 2020;205:112665.

Elison JR, Weinstein JE, Sheets KG.
Platelet-Activating Factor (PAF) Receptor
Antagonism Modulates Inflammatory Signaling
in Experimental Uveitis. Curr Eye Res,
2018;43(6):821-7.

Turk Hij Den Biyol Derg

800



69.

70.

71.

72.

73.

801

Ning L, Rong J, Zhang Z, Xu Y. Therapeutic
approaches targeting renin-angiotensin system
in sepsis and its complications. Pharmacol Res,
2021;105409.

Enevoldsen FC, Sahana J, Wehland M,
Grimm D, Infanger M, Kriger M. Endothelin
receptor antagonists: status quo and future
perspectives for targeted therapy. J Clin Med,
2020;18;9(3):824.

Kaur G, Krishan P. Serotonin 5HT2A receptor
antagonism mediated anti-inflammatory and
anti-fibrotic effect in adriamycin-induced CKD
in rats. Naunyn Schmiedebergs Arch Pharmacol,
2020;393(7)(7):1269-79.

Mirshafa A, Mohammadi H, Shokrzadeh M,
Mohammadi E, Talebpour Amiri F, Shaki F.
Tropisetron protects against brain aging via
attenuating oxidative stress, apoptosis and
inflammation: The role of SIRT1 signaling. Life
Sci, 2020;248:117452.

Polat B, Halici Z, Cadirci E, et al. Liver 5-HT7
receptors: A novel regulator target of fibrosis
and inflammation-induced chronic liver injury
in vivo and in vitro. Int Immunopharmacol,
2017;43:227-35.

Turk Hij Den Biyol Derg

74.

75.

76.

77.

O’Brien JJ, O’Callaghan JP, Miller DB.
Inhibition of calcium-calmodulin-dependent
phosphodiesterase (PDE1) suppresses
inflammatory responses. Mol Cell Neurosci,
2020;102:103449.

Singh D, Beeh KM, Colgan B. Effect of the
inhaled PDE4 inhibitor CHF6001 on biomarkers
of inflammation in COPD. Respir Res, 2019;20(1)
(1):180.

Turner MJ, Dauletbaev N, Lands LC,
Hanrahan JW. The phosphodiesterase
inhibitor ensifentrine reduces production
of proinflammatory mediators in well
differentiated bronchial epithelial cells
by Inhibiting PDE4. J Pharmacol Exp Ther,
2020;375(3):414-29.

Peixoto CA, Gomes FODS. The role of
phosphodiesterase-5 inhibitors in prostatic
inflammation: A review. J Inflamm, 2015:12, 54.



79. CILT YAZAR iNDEKSI /

A

ABUSOGLUS. ..vvvneevvrinnnnnns 1/103
ACERO. weoiiiniiiiieiieeanne, 4/666
ACUNAD. ....ovvveeerriiinnnnnns 4/632
ACIKGOZ N. ..ceveivieneinennen, 1/39
ACIKGOZ ZC. wevvveeeeiiinnnnnns 4/588
ADIGUZELC. «.vvvvnevneennnn. 2/243
AHMED H. ...ooevviieeeennenn. 3/461
AKCAY G. ..ovvvnnnnn. 2/267-4/702
AKINAT, ..o, 1/59-1/81
AKSOY B. ..covvvieeiiiiinnnnnns 3/461
AKSOY SM. vvvveneeiriiinnnnnns 3/335
ALANYALIF. ..o 2/293
ALIZADEH G. ...ovevvnnaannn. 2/217
ALKAN M. ©.oovvvieeeiiiiis 2/293
ALTAY FA. e 3/337
ALTINN. Lo, 2/175
ALTINELACOGLUE. ............ 3/409
ALTUND. ...ovvvnnnnnnnn. 1/47-4/598
APAYDIN FG. ....ccvveerrnnnnnnn. 2/243
ARSLAN AG. .....covvvennnnnn. 4/776
ASLANG. ...ovvnnnnannnn. 1/13-4/646
ASLANH. ...oovvnnnnnnnn, 2/187-3/549
ATAKAN ERKALF. ............... 3/353
ATIKELER GF. ..vvveeeviiinnnnnns 4/714
AVCLIY. v 2/321

AVCIKUCUK H. wvvvvneineinnnes 3/397

AYDINF. oo 3/397
AYDINH. coeeviiieeeiiiiiees 3/469
AYDINS. ©oeiiiiieeeeiii, 3/477
AYDOGANC. ....cvvvnnennnn. 1/103
AYDOGANS. ...veivvnneiiinnnnnn. 4/588
AYDOGDU G. ...ccevvvennnnnnnnn. 2/243
AYGULN. .ooviiiiiieiieennnes 1/103
AYHAN M. oo 1/115
AYOZTURKE. ...ovvvneennnnnn.. 3/335
B

BABAEi SAMANI Z. .............. 2/217
BAGHERPOOR M. ............... 2/217
BALNB. ..oovvvnneriiiinneeenn, 3/485
BARIS O. .oovvvveeeiiiieeeenn, 4/776
BARKER S. ..vvvneerviiinnneennnn. 4/748
BAS H. weveeeeviee e, 2/243
BASARAN KE. .....covvnerrrnnnn. 1/59
BAYLANB. ..vvveeevviinneeennnn. 1/133
BAYRAMA. ...ovveiiiiineennn. 2/209
BAYRAM G. «..covvvnneeeviinnnnnns 1/13
BEKCIA. wvveeeeiiiieeeeeiiies 1/13
BESTEPE DURSUN Z. ............ 1/93
BEYHUNNE. .......cvvvnennennn. 3/375
BINGOLM. ..vvveeeeviinnnnnn. 3/497
BORKU UYSALB. ................. 1/39
BOSTANNG. ....cevvvinnnnnnnnnn. 3/419
BOZOKT. cevvenneervirineeennnnn 4/606

BOZYIGITI. veevvveeiiieeiiinnns 1/47
BUZGANT. .evviviiiieeeeiennnn. 1/25
BUYUKTAS MANAV A. .......... 1/145
c-¢

CANSARAN DUMAN D. ......... 1/153
CENGIZ G. veevvvvieeeeeiies 1/47
CEYLANT. cooviieeeiiieeeeene, 1/59
CHOSIDOW 0. .....uvneeeenn.. 4/748
COSGUN Y. oovvnneiiiiinnnnnnns 4/598
CALLAK OKUF. vevveevvvannnnens 3/337
CANG. .oeeeviiiieeeeiii, 3/375
CARHANA. ....oovvneeerrnnnnn. 4/762
CECENS. tivvvieeeririieeeenns 2/255
CETINASLANE. ...covvvrnnnn.es 3/549
CETINKAYAYF. ..ecvveivninnenn. 3/523
CICEKB. cevvvveeeeeiiieeeeennn, 4/730
CICEK SENTURK G. ............. 2/175
CIFTCIE. v, 3/353
COKALY. ..vvvnnnnnnnn. 4/656-4/740
COLAKB. ..cvvvneviineiinnnnnnn, 1/153
COLAK C. voveneeeiiieeeeeaa. 3/497
COSKUN MV. ...oovvvnneiiiinnnnnns 1/3
D

DANISMAN B. ........... 3/385-4/702
DEGIMIT. oeevvvieeeeiiiies 1/39
DEGIRMENCAY S. ....cvvvneeeens 3/469
DELIALIOGLUN. .....vevnnne.es 4/646



79. CILT YAZAR iNDEKSI /

DEMIREL YILMAZ E. ....3/485-4/784
DERINN. teveeeeeriiieeeeeeenn. 2/267
0] (ol I 2 AP 1/3
DILAVER 1. vevvveeeeiiiieeenn, 3/375
DOGANE. ..evviniiiineinnnnnns 4/674
DOGAN G. .evvvvneeriiiinnnnnns 2/209
DOGANYIGIT Z. .......... 1/59-4/720
DOKUR M. «.eevvviieeeriiinaens 1/39
DOKUR SN. ..eevvveneriiiinnnnnns 1/39
DURAN H. ..eovvviieieiiies 3/451
DULGERD. ..evvnevvneinnnannnns 3/397
E

EKEBC. «evvvvenneeeiiiieeeenn, 3/567
EKINCIB. eeevvvieeeeiiiiee, 1/25
EKINCIH. tovveiieiieeieeeene, 1/25
ELDEMIR S. oovvvenneeiviinnnnnnns 2/321
ENGINYURT O. ..evvnevnnnnnnes 3/497
ERH. covveeeeeeiieeeeeeiiennnn, 4/632
ERACB. cevvvneeeiiiieeernnnnn. 3/419
ERDALB. ...covvvvnneeeviinnnnnns 1/133
ERDALG. ..uveevvvinneennnnnn. 4/622
ERENE. .ovvvnneeeiiinneeeinnnnnn. 1/93
ERKILICE. vovvvneeeriiinnnnnnn. 3/335
21300 | I o 3/477
ERYAVUZ ONMAZD. ............ 1/103
ESER G. «evvvveneeeeiiieeeeennnn 4/730

ETEMADIS. .ooven.n.... 2/217-4/690

G

GAMSIZKAN Z. ..ovvveeenn. 3/497
GONCAGUL G. .......... 4/656-4/740
GORDON'S. ..evvvnnerrriinnnnnns 4/748
GORGANIF. ..vivvniiineanneen. 4/690
GOKCEY. evvvvieeeeiiieeeenns 1/71
GONULALB. ....eevnevenennnen. 3/477
GORGULU V. ..vevvvine, 3/353
GORGUNS. ..evviiineeinennnnen. 3/443
GOZALANA. ...ovvneeriiiinnnnnns 4/588
GUDUL HAVUZ S. ....... 1/123-2/229
GULM. oo, 4/730
GULUD. «eovvivieiieiieeann, 1/163
GULBUDAK H. ............ 1/13-4/646
GULOGLU CAMAS G. ........... 2/307
GULTOPF. eevvvieeeeeiiinn 3/579
GUNAYDINE. ........... 4/656-4/740
GUNERR. ...covvieeiiiiies 1/115
GURBUZY. eevvevvieeienennnnnn. 2/175
H

HABEDANK B. ......eevvvnenn.. 4/748
HABILOGLU AD. ................ 2/175
HACIMUFTUOGLU A. ........... 4/730
HASANOGLU HC. ............... 4/588
HASANOGLU . ....ovvvennennnnn. 1/115
HASHEMI B. ......vvveerennnn... 2/217
HASIRCIN. ..eevvvieeeiaenn. 2/279

HAVUZ E. oo 1/123
HEKIMOGLU CH. ................ 3/337
-1

IBARRAJ. <evvvneeriiineeeennn. 4/748
ILGINC. cevvvrneeeeiiieeeeenn, 2/255
IRMAK H. ©oveeeeiiiie e, 1/25
ISIK G v 2/279
INCE CEVIZ G. v.uvervvvennnnnns 3/433
ISLAMOGLU MS. ................ 3/337
J

JALALIP. oo, 2/217
K

KACAK H. wovvvneieiiiieeeenn. 3/531
KALENDERS. ....cevvnnnnnnnnnn. 2/243
KALENDER Y. ..vvvveerviiannnnnns 2/243
KANAT MA. ...oovvneeiiiinnnn, 1/47
KANDEMIRT. .ovvivnniiinannnes 3/509
KANTARD. .............. 3/385-4/632
KANTAR GOK D. ................ 4/702
KANTARCIM. ....covvnnnnnnnnn. 4/730
KARAF. ©ovvneeiiiieeeeeiiieeeees 1/25
KARABACAK FN. ................ 1/145
KARABULUTD. ............ 1/59-1/81
KARACAYLI C. ..o, 3/523
KARAGECILI H. .....vvvnennnnnn. 3/363
KARAMAN U. .....ovveeeeinnnn. 3/497
KARASUB. ...eeeevvviinneennn. 2/313



79. CILT YAZAR iNDEKSI /

KARDOGAN O. .......... 4/656-4/740
KAYAH. tovveeeeiiieeeeeiienn, 4/646
KAYA KALEMA. ........ovne... 1/115
KAYAY. ooviiieeeeeiiieeeeeeeen, 3/497
KAYASALANB. ..., 1/115
KAYMAKE. ......... 1/59-1/81-4/720
KEMERS. ovvveneeeiiiineeennnn. 4/784
KESKINKILIC B. .evvvnneennnn. 1/25
KILIC K. cevviiieeeeiieeeeeiannn. 1/47
KIZILTAY A, v 2/279
KISIOGLU AN. ....vvnivneennees 4/674
(o Lol N 4/616
KOCS. veeriiieeeeiiieeeeeennen, 1/39
KOC SG. vevneeevvieeeeeiiieeeenns 1/39
KORKMAZF. ...ovvveevivrnnnnnnn, 2/307
KORUKLUOGLU FG. ............ 4/598
KOYUNCUA. ....covvvennene. 4/588
(01 = S 2/187
[0 2 3/353
KULAATIKT. covveeeiiiinnnnens 3/451
KULOGLUN. ..ovvveeriiinnnnnens 1/81
KUPELI i veevvvieeeeeiieeeee 1/39
M

MEHMETZADE HF. .............. 4/598
MEINKING TL. ©.vveervviinnnnnnns 4/748
METANAT M. ..evvnnneeriinnnnnnss 4/690
METINS. weeiiiiiieeieeinn. 4/784

MIHCIOGLU D. ....ovvvnenn. 3/461
MIRAHMADI H. .....ccovvvnnennes 4/690
MIRZAHC. wevevvneiieeiineennees 3/433
MOMENI MK. ....evvvvennnnen. 4/690
MUMCUOGLU KY. ............... 4/748
MURSALOGLU KAYNARP. ...... 4/740
N

NAGIYEVT. wovvneieiiineennnn 3/509
NALBANTOGLU S. .............. 4/616
NAMLI BOZKURT EN. ............ 1/47
NAR OTGUNS. ...evvnrnnnnnnes 4/588
NASRA. .oevvveeeeeeiiieeeeennns 2/217
0-0

OKANA. ..o, 4/720
ONALO. coovveiiieeiieeieennes 4/674
OZBAS GERCEKERF. ........... 3/461
OZBEKH. wevveveieiieiinaennnee, 2/199
OZCANV. oo, 2/199
OZDAMARS. ..vivnniiineennnnnn. 1/59
OZDEMIRAA. .....covvneeannn., 4/646
OZDEMIR 0. ..evvnevinevenennnes 3/497
OZENSOY GULER 0. ............ 4/762
(0741 1/39
OZKAN O. ..oovvveeiiiie, 2/313
OZKANS. oovniiieiieeiieennnes 3/579
OZKUTUKN. ..evvvieeeeann. 4/622
OZTURKE. veveveneeennnnn.. 1/59-1/81

OZTURK FE. .evvvenneeeinnnn. 2/301
OZTURKR. ..cevvveneeeeannnnn. 3/363
OZUDOGRU 0. .......cuueeene... 4/666
P

PARLAK K. .eevvveneeiiiinnnnnns 4/588
PARLAK SOMUNCU B. .......... 3/375
PICOLLO M. weveevvvinnnnnnnne. 4/748
POLLACKRJ. «.eeevviineeennn. 4/748
R

RAHMANT. ..covviieeriiiinnens 1/71
RAIESI 0. .evvniiiiiiieeinneeen. 2/217
RAIESI V. tevvveneeeeiiieeeeeann 2/217
REEDD. cevvvvnneeeviiineeeennnn. 4/748
S-%

SAKIOGLUA. .......uvrvnnnnnnn. 2/321
SARIUS. wovveiiviieeeeeiiinnn 3/397
SAVH. tovvieeeiiiiieeeeeiie e, 1/93
SERO. eveivviieeeeiiieeees 3/353
SEVINC G. cevvvveiveeneinennnn, 3/337
SILICIS. weveeeeiiiieeeeeeiinn, 4/720
SIVRIKAYAA. ..oveeieiinennnnes 1/103
SOHRABI Z. ......vvveevvvnnnn... 2/217
SONBAY YILMAZ ND. ........... 3/385
SURALG. .evveeevviinneeernnnnn. 4/784
SURUCUOGLUS. ................ 4/622
SAHINK. ©vvveiiiiieeeeiiienne. 3/375

SAUILAYA, o000000000000000000000 2/199



79. CiLT YAZAR iNDEKSi /

SAMLIOGLUP. ....ovvevvnenneen. 2/209
SENCAN 1. ..vvvnnenennne. 2/175-3/337
SENDAGE. evvvvvneenneennnnn. 2/175
SIBAREG. .ccvvvnneeriiiinnnnnns 2/175
SIMSEK BOZOK T. ...cevvennenn.. 4/606
SIMSEK E. wvveevvveeeeeiiinnnnns 4/762
SIMSIR . veveeineiieiiecicin, 2/187
-

TABATABAEI SM. ...vevvnenneen. 4/690

TAGHIZADEHGHALEHJOUGHI A. ...4/730

TANRIVERDI CAYCI Y. .......... 2/307
TASTAN H. oo 2/243
TAYLAN OZKANA. ...... 2/313-4/748
TEKINA. oo, 3/337
TEZCAN ULGERS. ............... 1/13
TEZCANERA. ....cevvnnennnnnn, 2/279
TIMURKAN MO. ................. 3/469
TOLOZAAC. ..evvenevinnnn.. 4/748
TOPS. weueeeiiieeeeeiiieeeeeans 3/497
TOPAKTAS G. ........... 2/187-3/549
TOPALCENGIZ Z. ....ucvnneen. 1/3

TOPBAS M. .evveevvvineennnn. 3/375
TUGLU ATAMANS. ....oeunneeees 3/353
TURANE. coovvveeiiiiieeeenn, 1/47
TURHANS. ..ovvineiiiiiinnnnens 3/375
TURSUNS. oovvvieeiiiiinnnnens 3/409
u-1u

ULASN. coeviieeiiiiee e, 3/469
ULUDAG OM. ...ccevvvnnnnnnnnnn. 3/485
USANMAZ M. ....covvnnnnnnnn. 3/443
USKUNE. .eevvveneeeiiiinnaens 4/674
UCKAYABASIA. ...ovevneenennn. 3/509
UNERAK. ..eevvvieeriiiinnns 4/720
UNLUA. oo, 1/103
UNVER ULUSOY T. ..ovvveeennnn. 3/337
USTUNDAG MG. ................ 3/375
v

VANDER STICHELE R. .......... 4/748
Y

YAGCI CAGLAYIK D. ....2/255-2/301
YAKAN B. ..ovveevninnnnnnn, 1/59-1/81

YZALUCIN] [} aconaaoocanncacnsaconaane 1/59

YANIKYALCINT. ..oevvnneennnnn. 3/477
YAPICIG. cevvvveeeeiieeeeene, 1/13
YARAS N. ..ovvvieiiiiiieeeenn, 1/71
YAVUZ SA. oevvveeeviiiinnns 1/163
YAZGI H. covveeeiiiieeeeeiiee, 1/3
YENIDUNYA KONUKE. ......... 3/353
YESILER Fl. vevveeviiiniininnnnn. 3/477
YILDIRIMF. «.evvvvieeeeeaenn. 3/363
YILDIRIMS. oevvvnneeriiinnnnnens 4/730
YILDIRIMZ. cevvveneeeiiinnnnnns 3/363
YILDIZY. eeeeiiieeeeeiieee, 2/301
YILMAZ B. oo 1/133
YILMAZE. covveneeeiiiinneeenn. 1/153
YOLALAN G. ..ouvvevvnnainnnnnns 3/497
YUCEY. toviiiiiiieiieeinen, 3/567
YUCELH. coivveeiiieeiii, 3/409
y4

ZAREIEM. oo, 2/217
ZERY. coiiiiiiieeeeeeiee e, 1/145
ZORBOZANN. .......vveevnnnnnns 4/714



TELIF HAKKI DEVIR FORMU / COPYRIGHT TRANSFER FORM

@

Makale Tiri/Article Type: o] /20,
(...) Arastirma/Research (...) Derleme/Review (...) Olgu Sunumu/Case Report
(...) Editdre Mektup/Letter to Editor (...) Teknik Rapor/Technical Report

Sayin Editor,
Tirk Hijyen ve Deneysel Biyoloji Dergisi'ne gdnderdigimiz makalenin yazarlarr olarak;

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

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

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

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

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

Not/ Note :
1. lletisim kurulacak yazarin yanina (X) isareti koyunuz / Please indicate the corresponding author with (X)
2. Formu asagidaki adrese gdnderiniz veya elden teslim ediniz / Please send this form to the address below or deliver personally

Tirk Hijyen ve Deneysel Biyoloji Dergisi / Turkish Bulletin of Hygiene and Experimental Biology
Saglik Mah. Adnan Saygun Cad. No: 55 E Blok Park Girisi 06100 Sihhiye- ANKARATURKEY






